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Linh vwe ky thuat dwoc dé cap

Sang ché @& cap dén cac hop chit oxadiazol amin c6 hoat tinh trc ché histon
deaxetylaza 6 (HDACH), dbng phan l4p thé ctia chung, hodc mudi duoc dung ctia
ching; dugc phdm chira céc hop chét nay; va phuong phdp san xuét cac hop chét

nay.
Tinh trang ky thuit ciia sing ché

Cai bién sau dich ma nhu su axetyl hoa 1a mo-dun didu hoa rét quan trong &
trung tAm ctda qué trinh sinh hoc trong t& bao va duoc didu hoa chit ché béi nhiéu
enzym. Histon 1a thanh phin protein chinh ctia nhiém séc thé va dugc cudn xung
quanh b&i sgi ADN (Axit deoxynucleotit). Ngoai ra, sy can bang clia qué trinh axetyl

hoa va deaxetyl héa histon ¢ vai trd quan trong trong di€u hoa bi€u hién gen.

Histon deaxetylaza (HDAC) 13 enzym loai bo nhém axetyl khéi du6i lysin
trén protein histon cua nhiém séc thé, va c6 lién quan dén sy im ling gen va gay ra su
kim hiim chu k¥ t& bao, tc ché tao mach, diéu hoa mién dich, su chét té bao, v.v...
(theo Hassig va cong sy, Curr. Opin. Chem. Biol. 1997, 1, 300-308). Ngoai ra, dd c6
béo céo ring su uc ché chtc ning enzym cia HDAC géy ra su chét theo chuong
trinh cua té bio ung thu in vitro (trong 6ng nghiém) bang cach lam gidm hoat tinh
cta cac yéu td lién quan dén su sdng s6t cha té bao ung thu va hoat hoa céc yéu t6
lién quan dén su chét theo chuong trinh cua té bao ung thu (Theo Warrell va cong su,

J. Natl. Cancer Inst. 1998, 90, 1621-1625).

o} ngudi, 18 HDAC da dugc xac dinh va dugc chia thanh bbn 16p dua vao su
trong ddng ctia chung véi HDAC niAm men. Trong s& d6, 11 HDAC sir dung k&ém
lam nhém ngoai (cofactor) va co6 thé dugc chia thanh ba nhém: 16p I (HDACI, 2, 3
va 8), 16p II (Ila: HDAC4, 5, 7 va 9; IIb: HDAC6 va 10), 16p IV (HDACLI). Ngoai
ra, 7 HDAC cua lop III (SIRT 1-7) can NAD"' lam nhom ngoai thay vi kém (theo
Bolden va cong su, Nat. Rev. Drug Discov. 2006, 5(9), 769-784).
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Cac chit (rc ché HDAC khéc nhau dang dugc phat trién tién 1dm sang hoic
lam sang, nhung cho dén nay, chi céc chét trc ché HDAC khong chon lgc dugce xac
dinh 1am nhén t5 chéng ung thu, va chi vorinostat (SAHA) va romidepsin (FK228)
duoc chip thuin dé didu tri u lympho té bao T & da. Tuy nhién, & lidu cao, chit trc
ché HDAC khéng chon loc thudng gay ra cac tic dung phu nhur mét méi va budn nén
(theo Piekarz va cOng sy, Pharmaceuticals 2010, 3, 2751-2767). Céc tac dung phu
trén duoc bao cdo 1a do sy e ché HDAC 16p 1. Do tac dung phu, céc chét wc ché
HDAC khong chon loc bi han ché trong phat trién thudc khang ung thu va céc loai
thudc khac (theo Witt va cong su, Cancer Letters, 2009, 277, 8-21).

Trong khi d6, céc béo céo cho thiy rang, sw wic ché chon loc HDAC 16p II
khong thé hién ddc tinh tc ché HDAC 16p 1. Ngoai ra, khi chit e ché chon loc
HDAC dugc phét trién, cac tdc dung phu dudi dang déc tinh ma giy ra boi su tic ché
HDAC khéng chon loc c6 thé duoc khic phuc. Nhu vy, chét trc ché HDAC chon loc
¢6 tim ning duge phat trién thanh nhan t tri liéu c6 hiéu qua dé diéu tri cdc bénh

khéac nhau (theo Matthias va céng su, Mol. Cell. Biol. 2008, 28, 1688-1701).

Can biét ring, HDAC6, m6t thanh vién ciia HDAC 16p IIb, hién dién chu yéu
trong t& bao chit va tham gia vao qua trinh deaxetyl ctia mét s6 co chit phi histon
(HSP90, cortactin, v.v...), bao gém tubulin, (theo Yao va cong su, Mol. Cell 2005,
18, 601-607). HDAC6 c6 hai mién (domain) xuc tic, v mién hinh ngén tay k&m ctia
dAu cubi C c6 thé lién két v6i protein gin ubiquitin. Luu ¥ ring, HDAC6 c6 mot s6
protein phi histon 14 co chét, va do d6 déng vai trd quan trong trong nhiéu bénh khac
nhau, bao gém ung thu, bénh viém, bénh tu mién, bénh thin kinh va réi loan thoai
héa than kinh (theo Santo va cong su, Blood 2012 119: 2579-258; Vishwakarma va
cong sy, International Immunopharmacology 2013, 16, 72-78; Hu va cdng su, J.

Neurol. Sci. 2011, 304, 1-8).

Dic diém cu trac chung cua céc chit img ché HDAC khac nhau 13 cAu tric
bao g@)m nhém mii, nhém lién két, va nhém lién két kém (ZBG), nhu duogc minh hoa
trén cu triic Vorinostat sau ddy. Nhidu nha nghién ciru d4 tién hanh céc nghién ctru
v& hoat tinh trc ché enzym va tinh chon loc bing céch cai bién cAu tric nhém mii va
nhém lién két. Trong cdc nhém nay, nhém lién két kém da duoc biét dén 13 nhém
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déng vai trd quan trong hon trong hoat tinh ¢ ché enzym va tinh chon loc (Theo
Wiest va cong su, J. Org Chem. 2013 78: 5051-5065; Methot et al., Bioorg. Med.
Chem. Lett. 2008, 18, 973-978).

Nhoém th')rr} Nhém lién két
mi lisnkét  kém (ZBD)
] ]

{ |} Y [
\[(\/\/\/U\ﬁ/
0]

Nhém lién két kém thuong 1a din xuét axit hydroxamic hodc din xuét
benzamit. G ddy, dan xuét axit hydroxamic thé hién hiéu qua tc ché HDAC manh
mé, nhung cé han ché vé kha ning twong thich sinh hoc va hoat tich tc ché sai muc
tiéu. Ngoai ra, dAn xuit benzamit c¢6 han ché 1a ching c6 thé tao ra cac chét chuyén
héa doc hai trong co thé (in vivo), boi vi chiing chira anilin (Woster va cong su, Med.

Chem. Commun 2015, 4n ban tryc tuyén).

Theo d6, cAn thiét phai phét trién chét ttc ché HDAC6 c6 chon loc dé diéu tri
céc bénh nhu ung thu, bénh viém, bénh ty mién, bénh than kinh va réi loan thoéi hoa
than kinh, ma c6 nhém lién két k&m véi khi ning tuong thich sinh hoc duoc cai

thién, ddng thoi khong gay ra tdc dung phu nhu cac chét trc ché khong chon loc.
Ban chit ky thuat cia sing ché

Muc tiéu ctia sang ché 1a @& xuit hop chét oxadiazol amin c6 hoat tinh {rc ché
HDAC6 mdt cach chon loc, déng phén lap thé cta chung, hoic mudi duge dung clia

ching.

Muc tiéu tiép theo clia sing ché 13 @ xut dugc phidm chira hop chét
oxadiazol amin ¢ hoat tinh trc ché HDAC6 mét cach chon loc, déng phén 1ap thé

ctia chiing, hodc mudi dugc dung ctia chung.
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Muc tiéu tiép theo ctia séng ché 1a d& xuét phuong phap diéu ché hop chét

nay.

Muc tiéu tiép theo ciia sang ché 13 & xuht duge phim chira hop chét ndy dung
dé phong hodc diéu tri bénh co lién quan dén hoat tinh HDACS, bao gém bénh
truyén nhidm; khéi u; bénh noi tiét, bénh dinh dudng va chuyén héa; bénh réi loan
tam thin va hanh vi; bénh than kinh; bénh mét va phin phy; bénh tim mach; bénh
duong ho hép; bénh ti€u hod; cac bénh vé da va mé dudi da; bénh ctia hé co xuong
va md lién két; hodc di tt bam sinh, su bién dang va céc bét thuong vé nhim sic

thé.

Céc téc gia sang ché d4 phét hién ra cac hop chét oxadiazol amin c6 hoat tinh
trc ché histon deaxetylaza 6, va d phat hién ra ring c4c hop chit nay c6 thé dugc str
dung @8 tic ché hoic diéu tri bénh c6 lién quan dén HDAC6, qua d6 hoan thanh sang

ché.

Khi dugc st dung & day, thuét ngir “-(C1-Cz alkyl)-” dung d& chi -CH,- hoic -
CH.CH:-.

Khi dugc st dung & ddy, thuat ngir “~(C1-Cs alkyl) hodc -(C1-Cs alkyl)” dung
d8 chi hydrocacbon bdo hoa C1-C4 hodc C1-Cs mach thing hodc phan nhénh, cu thé
nhu metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl, hodc hexyl.

Khi dugc sir dung & diy, thudt ngit “-(C2-Cs alkenyl)” dung @ chi
hydrocacbon chua bdo hoa mach thang hodc phan nhanh c6 it nhét lién két d6i, cu

thé nhu ethenyl, propenyl hoic butenyl.

Khi duoc st dung & day, thudt ngit “heteroxycloalkyl” dung @& chi hop chit
vong no bao gdm 1-3 di nguyén tir (hetereoatom) dugc chon tlir nhém bao gbm N, O

va S 1am thanh phén cla vong.

Khi dugc st dung & diy, thuat ngit “heteroaryl” dung dé chi hop chit vong
thom bao gém 1-3 di nguyén tir dugc chon tir nhém bao gém N, O va S lam thanh

phan cua vong.

4/358



52349

Hop chét oxadiazol amin

Pé dat duwoc muc tiéu trén, sang ché dé& xuét hop chét oxadiazol amin dugc
biéu didn bdi cong thirc I sau day, déng phén 1ap thé cua chung, hoic mubi duge

dung ctia chung:
[Cong thuc I

R4

R
Rs. | )\
X

N

=, o !

B L3 | )
/ —
BES e Ve
-
z b Lz“< L,
Z:—=2Z,
trong d6 Ry 13 -CF>H hodc —CF3;

L; va Ly doc 14p v6i nhau 1a -(Ci-C; alkyl)- hodc khong;

Z1-Z4 d6c 1ap véi nhau 12 N hodc CR? {trong d6 ba hodc nhiéu trong $6 Z1-Z4
khong ddng thoi 1a N}, trong d6 R? 1a -H, -F, -Cl, -Br, -I hodc —O(C1-Cs alkyl);

R2 13 —-H hodc -(C1-Cs alkyl);

Y1 1a -CHa-, -NR°®-, -O-, -C(=0)- hoic —S(=0).-, trong d6 R€ 14 -H, -(Ci-Cs
alkyl), -(C1-Cs alkyl)-OH, -(Ci-Cs alkyl)-O-(Ci-Cs alkyl), -C(=0)-(Ci-Cs4 alkyl),
-C(=0)-O(C;-Cs alkyl), -C(=0)-O(C1-C4 alkyl)-aryl, -(C1-C4 alkyl)-C(=0)-O(Ci-C4
alkyl), -(Ci-Cs4 alkyl)-NRARB, -S(=0)-(Ci-Cs alkyl), aryl, -(Ci-Cs4 alkyl)-aryl,
-(C2-Cs alkenyl)-aryl, heteroaryl, -(Ci-Cs alkyl)-heteroaryl, -C(=0)-(Cs-C;
xycloalkyl), -(C2-Cs heteroxycloalkyl) hodc -(Ci-Cs alkyl)-C(=0)-(C2-Ces
heteroxycloalkyl), {trong do it nhéit mot H cua -(Ci-Cs alkyl), -(Ci-Cs alkyl)-OH,
«(Ci-Cs alkyl)-O-(Ci-Cs alkyl), -C(=0)-(Ci-Cs alkyl), -C(=0)-O(Ci-Cs alkyl),
-C(=0)-0O(C1-Cs alkyl)-aryl, -(Ci-Cs alkyl)-C(=0)-O(Ci-Cs alkyl), -(Ci-Cs alkyl)-
NRARB, —S(=0)2-(Ci-Cs alkyl), aryl, -(Ci-C4 alkyl)-aryl, (C2-Cs alkenyl)-aryl,
heteroaryl, -(Ci-Cs+ alkyl)-heteroaryl, -C(=0)-(C3-C; xycloalkyl), -C2-Cs

5
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heteroxycloaklyl hoic -(C1-C4 alkyl)-C(=0)-(C2-Cs heteroxycloalkyl) c6 thé dugc
thé boi —X (cu thé 13, -F, Cl, Br hodc1)};

a va b doc 1ap véi nhau 1a ) nguyén 0, 1, 2, 3 hodc 4 {trong d6 a va b khong

ddng thoi 1a 0};

L 14 «(C1-C2 alkyl)-, -SOz-, -(C1-C2 alkyl)-SO2-, hodc khong;

25 \}ibl’
; <z 2 thod
1a —aryl, -heteroaryl, 6 , hodc heteroxycloalkyl, trong

d6 Zs va Z¢ doc 1ap véi nhau 1a -CHa- hodc —O-; va

Ru4-R¢ doc 14p vé6i nhau 13 -H, -F, -Cl, -Br, -I, -OH, -O(C1-Cs alkyl), -(Ci-Cq
alkyl), -CF3, -OCF3, heteroxycloalkyl {trong d6 heteroxycloalkyl c6 thé khong duoc

c d
Yge\> Y3—Y18/Y5_§_

thé hodc dugc thé boi Ci-Cs alkyl hodc heteroxycloalkyl}, ¢

-CF,H, -C(=0)-(Ci-C4 alkyl), -C(=0)-O(C1-Cs alkyl), -NRRP, -C(=0)-NR*R® hogc

~8(=0)2-(C1-C4 alkyl), trong d6 Y2 la -CHaz-, -NR*-, -O-, -C(=0)- hodc —S(=0O)2-, Y3-

Y doc 1ap véi nhau 1a -CH- hodc —N-, va c-f doc 1ap v6i nhau 12 s6 nguyén 0, 1, 2, 3

, -O-aryl,

hoic 4{trong d6 c va e khong ddng thoi 14 0, va d va f khong ddng thoi 1a 0}, trong
d6 RA va RB dbc 1ap v6i nhau 12 —-H hoic -(Ci-Cs alkyl) {trong do it nhét mot H ciia -
(C1-C4 alkyl) c6 thé dugc thé bdi —X (cu thé 13, -F, Cl, Br hogc I') hogc —OH}.

Theo phuong an thyc hién uu ti€n clia sang ché,

trong d6 R 1a -CF2H hodc —CF3;

L: vaL> 1a khong;

ZivaZslaN;

7> va Z4 1a CRZ, trong d6 RZ 1a -H, -F, -Cl, -Br, -I hodc —O(C1-Cs alkyl);

R> 12 —H hoic -(C1-Cs alkyl);
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Y, 14 -CH>- hoiic -NR®-, trong d6 RC 13 -H, hodc -C(=0)-0O(C1-Cs4 alkyl)-aryl
{trong d6 it nhit mdt H ciia -C(=0)-O(C1-Ca alkyl)-aryl c6 thé duoc thé boi —X};

a va b doc 1ap va4i nhau la sb6 nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong
ddng thoi 12 0};

L3 14 «(Ci-Cz alkyl)-, (C1-Ca alkyl)-SO2-, hodc khong;

1a phenyl, pyridin, benzo[d][1,3]dioxol, thiophen, pyrimidin, pyrazin

hodc pyridazin; va

R4-Rs doc 1ap v6i nhau 1a —H, -F, -Cl, -Br, -1, -OH, -O(C1-C4 alkyl), -(Ci-C4
alkyl), -CF3, -OCF3, piperidin, morpholino, piperazin hodc pyrolidin {trong do6
piperidin, morpholino, piperazin hodc pyrolidin c6 thé khong dugc thé hoic duge thé

c d
‘RS A (VJYS_%_
bsi Ci-Csalkyl}, hodc ¢ trong d6 Y213 -O-, Y3 va Ys1a -CH-, Ya la —
N-, ¢ vi e ddc 1ap v6i nhau 14 s6 nguyén 0, 1 hodc 2 {trong d6 c va e khong ddng thoi
12 0}, va d va f doc 14p vé6i nhau la sd nguyén 0, 1, 2 hodc 3 {trong d6 d va f khong
ddng thoi 14 0}.

Tét nhét 13, hop chét oxadiazol amin duoc biéu dién béi cong thire I trén day

c6 thé 1a hop chit dugc biéu dién béi cong thirc IT sau day:
[Cong thire IT]

R4
Rs

» Ls Tz
RS  a %N Ne
Y1 b X}\(Ni?‘/lm

7/358



52349

trong d6 Ry 1a -CF>H hodc —CFs3;
Ry 1a-H;
Y 14 -CHa- hodc -NR®-, trong d6 R® 13 -H, hoic -C(=0)-O(C1-C4 alkyl)-aryl;

a va b doc 14p vdi nhau la s6 nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong
ddng thoi 1a 0, t6t nhét 13, vong duoc tao thanh bdi Yi,avab la xycloalkyl bdo hoa
¢6 3-7 canh khi Y; la —CHa-, hodc vong dugc tao thanh bdi Y1, a va b 1a
heteroxycloalkyl bdo hoa c6 3-7 canh bao gbdm mot N khi Y1 1a -NR-};

Ls 12 -(C1-C; alkyl)-, (C1-Cs alkyl)-SO2-, hodc khong;

1a phenyl, pyridin, benzo[d][1,3]dioxol va thiophen; va

Rs-Rs doc lap v6i nhau 1a —H, -F, -CL, -Br, -L, -OH, -O(Ci1-Cs alkyl), -(C1-Cq
alkyl), -CF3, -OCFs3, piperidin, morpholino {trong d6 piperidin c6 thé khong duoc thé

, o N —
hoiic durgc thé bai C1-Caalkyl}, holic O~ C>§ .

Theo phuong an thyrc hién uu tién cua sang ché,
trong d6 R 13 -CF2H hodc —CF3;

Ry 1a-H;

[o]
@/\o/&r,{
Y; 14 -CHa- hoic -NR®-, trong d6 R€ 12 -H, hodc :

a va b doc 1ap vdi nhau 1a sé nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong
ddng thoi 12 0, va vong dugce tao thanh boi Y1, a va b 1a xycloalkyl bdo hoa c6 3-7
canh khi Y; 1a —CH»- hodc vong dugc tao thanh bai Y1, a va b 13 heteroxycloalkyl
bio hoa c6 3-7 canh bao gdm mot N khi Y1 14 -NR®-};

Ls 13 —CH»-, - CH>-S0O»-, hodc khong;

8
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13 phenyl, pyridin, benzo[d][1,3]dioxol va thiophen; va

R4-Rs doc 14p v6i nhau 13 —H, -F, -Cl, -Br, -1, -OH, -O(C1-Cs alkyl), -(C1-C4

"+ OO
(o) N —
alkyl), -CFs, -OCF3, morpholino, <:> , s %
Ot
hodc , trong d6 R7 12 —H hodc -(C1-Cs alkyl).

Theo phuong an thuc hién wu tién, hop chét dugc biéu dién bdi cong thirc I ¢6

thé 12 hop chét dugc biéu dién boi cong thic I-1:

[Cong thirc I-1]

T4
Rs/
</\ \ L3 R2
6 Y/ g N N

trong d6 R1 1a -CF.H hodc —CF3;

Ry la-H;

(o]

(7 s
Y, 12 ~CHa -, -NH-, hoiic b

a va b doc 1ap vai nhau 1a s6 nguyén 0, 1, 2 hodc 3{trong d6 a va b khong
ddng thoi 13 0, va vong dugc tao thanh boi Y1, a va b 1a xycloalkyl bdo hoa c6 3-7
canh khi Y1 1a —~CH»- hodc vong dugc tao thanh b&i Y1, a va b 13 heteroxycloalkyl
bo hoa c6 3-7 canh bao gdm mot N khi Y1 13 -NR°-};
9
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Ls 12 -(C1-C; alkyl)-, -(Ci1-Cz alkyl)-SO»-, hodc khong; va

Rs-Rg doc 1ap v6i nhau 1a -H, -F, -Cl, -Br, -1, -OH, -O(C1-C4 alkyl), -(C1-Cs4
alkyl), -CF3, -OCF3, morpholino, piperidin {trong dé piperidin c6 thé khong dugc thé

. o N —
hoiic dirgc thé béi C1-Cs alkyl}, hodc s QE .

(M
tt nhét 13, piperidin 12 hoic ,vaR71a-H

hoic -(Ci-Cs alkyl).

Theo phuong an thyc hién uu tién cia sang ché, hop chét dugce biéu dién béi

cbng thirc I co thé 13 hop chét duoc biéu dién boi cong thirc I-2 sau day:

[Cong thic I-2]

L Huy

X, =X, a?ng N
N~

T

trong d6 Ry 1a -CF2H hodc —CF3;
Rz 1a-H;

a va b doc 1ap véi nhau la s6 nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong

ddng thoi 14 0, va vong dugc tao thanh boéia vabla xycloalkyl bdo hoa ¢ 3-7 canh};
Ls 1a -(C1-C; alkyl)-, -(C1-Ca alkyl)-SO2-, hodc khong; va

X, va X, ddc 1ap voi nhau 1a N hogc C {trong d6 ca X1 va X» khong dbng thoi
1aN}.

Theo phuong an thuc hién uu tién cla sang ché, hop chét dugc bidu dién béi

cong thire I c6 thé 12 hop chit duoc biéu dién bdi cong thirc I-3 sau day:

10
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[Cong thic I-3]

X
Xl@il_:; Tz
4~ a N_  N=
STV o
N—N
trong d6 Ry 1a -CF,H hodc —CF3;
Rz 1a-H;

a va b ddc 1ap véi nhau 13 s nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong

ddng thoi 13 0, va vong dugc tao thinh boiavab la xycloalkyl bdo hoa c6 3-7 canh};
Ls 1a -(C1-C2 alkyl)-, -(C1-C> alkyl)-SO»-, hodc khong; va

X3 va X4 doc 14p véi nhau 1a S hodc C {trong d6 X3 va X4 khong ddng thoi 1a
S hodc C}.

Theo phuong an thuc hién uu tién cla sang ché, hop chét dugc biéu dién boi

cong thirc I ¢6 thé 12 hop chat duge biéu dién bdi cong thirc I-4 sau day:

 [Céng thirc I-4]

-

(o)

o)

L3 TZ
TN
b (0]

trong d6 Ry 13 -CF,H hodc —CF3;

Rz 1a —H;

11
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a va b doc 1ap véi nhau la sb nguyén 0, 1, 2 hodc 3 {trong d6 a va b khdng

ddng thori 12 0, va vong dugc tao thanh boi a va b 1a xycloalkyl béo hoa c6 3-7 canh};

va
L3 13 -(C1-Cz alkyl)-, -(C1-C2 alkyl)-SOa-, hodc khong.
Céc hop chét cu thé dugce biéu dién bai cong thire I dugce trinh bay trén bang 1
dudi day:
[Bang 1]
Hop chét C4u tric Hop chét Chu tric

H H
N N N N
1524 ©\£ WNT)\( 1526 ©X \le)\(o
\ \
N- N-

o
»—CFH )—CFs
N N

H H
N__N N__N
QMJYO %@o
N\\N>7-—CF2H N\‘N/>’CF2H

H H
N N N N
1580 QG \Nﬁg\ro 1581 % WQ\(O
N\\N/>__c|:3 N\~N/>_‘CFZH

ﬂ Ns g NN
1582 WNTJ\(O 1603 T,
W Wk

_0
n N ~, n N
1604 ©2§ ' 1605 °©2§ D
=N

~ H N ﬂ N
1606 °©Z§ \,@\(O 1607 FQ@ '
N\-N/>—_CF=

o
| )—CFH
N-N

1608 FQZ; WNI’J\ro 1609 I IJ\(O
bLN/>—-(:F3 | )—CFaH

N-N

12
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Hop chét Chu trdc Hagp chét Chu tric
H N ) H
AN NN
1610 | | WJY 1611 \©2§ T J\r°
e L
Cl
NN
1612 O@ J\r 1614 @% T j\r
= (o]
/>——CF3 | )—CFH
N-N
1615 ©2§ e 1616 ©2§
J\r O cr J* o
N-N
Cl al
Il:ll N RN
1617 D 1618 ®
¥ o F \°,>_-cr,
N\~ )—CFs N
(L K
1640 VST 1641 J\r
>,cr=,|-| >-—CF3
NN
1642 | Fe Y J\( 1670 J\r
N ‘°/>—CF1H />——CF,
N-N
1671 \"ﬁ)\ﬁ 1672 J\V
rL />—CF2H >—-CF3
Hon
1673 Yj\r 1674 e
/>—-CF2H | )—CFs
N-N N-
NN
1675 \N@\( 1676 \VJ\(
;)——CFZH N\N/>-—CF3
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Hop chét Chu tric Hagp chat Chu trdc
NN
1677 YJ\r 1678 \Nﬁ)\(o
/>—CF2H N | )—CFH
Cbz H N-N
F F
@%n . ©2§ .
1683 \Nﬁj\r 1711 YOS
= N __~
/>—CF2H ;7—cn=zu
F
1712 Y j\( 1713 | Wj\r
N~ =
,>~c|=3 N\N,>~CFZH
F
1714 | F ' 1722 | © 'D
(o] N~
l~N/>——CFQ />—-CF2H
F F3C
T2, T
1723 | © 'S 1738 1'/)\(
/>—CF3 ,)—cF,H
CF; CF,
H
1740 ©K“ N 1741 ©KNT5Y
N - o
N~ \°/>—chH N\~N/>_CFS
=N
FaC
Ozn Na HO N NS
1742 D 1761 1
‘_N/>_°F° N-N>’CF2H
F F
1779 | F N j\r 1780 F M j\r
N__~ N~
,)»CF,H />-—CF3
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Hop chét CAu tric Hop chéat CAu tric
F F
H N R‘ N
1817 | © Y JY 1818 | Tl .
N l\}0/>—CF2H "LN/>—CF3
=N
F o]
H
RN <° N\“/N\
1819 | r AN 1820 T
N__~ ,\}0/>'_CF2H h}\r\%—CFZH
=N
F F5CO
H H
1821 FQ%NWN\ 1822 %”Wj\ro
> h}:})—CFzH 1~Lr~f>—CFZH
F F i F
H
1826 F%"T"\ 1827 Nars
N ° CF,H Nl = (o]
rLN’>— z 1 —CFH
~N
F
NN Ho N
1828 D 1832 |7 \NWJ\(O
F N __~ (o] CF.H q />_'CF2H
rLN/>~ ? N-N
" Cl
H
NN NN
1833 C'% T . 1834 C'DZS T o
I\LN/>_CF3 I\LN/>"’ 2!
Cl Cl
RN RN
1835 °‘j©2§ 1> 1836 Q@ N j\r
g h}_(:?"c"s ¢ i \f;/>~0FzH
cl CIH
\%ﬂ\rn\ NS
1837 I T2 o 1838 I J e
Vet 1 Jcr
F
4 Nt QZ;“Y“\
1913 i 1959 |
N~ o) cl N o)
,Lh?—cr:zH hLNb"CFzH
F
F
H N H
1960 PN D 1961 NS
1 />——CF3 Cl N~ (o)
N=p | )—CFaH
N-N
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Hop chat CAu tric Haop chét C4u tric
F cl
RN NN
1962 f \L'/; S 1963 T le/; .
,\} ,)—CFs r\} ,)—CF2H
=N ~N
cl
RN C‘/©2§HYN\
1964 S 1965 ! b o
F N~ o N )—CFzH
r\LN/>——CF3 N
O\j\N
SY
1966 C'% T 2023 O\©25 "
\ />—-—CF3 \N“// o
N~p rLN,)—chM
y F F
C H
4 N._N
S s CO b
e 1 »—CFH
=N
OCF,
H N H N\
2028 T . 2030 ©/Z§\NWJ\(O .
I\}~,\f>—CF2H .\LN’>— 2
OCF3 F F
NN NN
2033 T . 2034 T .
NLN/\)——CFg, N\\N/>—-CF3
\'\O\©5 N
H H
2035 NS 2036 O\©Z§N\“,N\
N\)\WO%CFZH N\)\p}r\ Ve
=N
2037 RN 2038 B
WJ\(O N \O}>-—-CF2H
e
@KA NG Oy
2040 \Nlr\)\(o 2041 \©2§NTN\
r\L '\1>—CF2H NJ\W%—CFZH
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Hop chét Chu trdc Hop chét Chu tric
CFI;:{ BoC
H
N N
2042 YOS 2043 G@”TN\
N~ o oM N~ \o}_CFZH
FaC F.
2044 T 2045 T ).
r\LN}f—CFa r\LN/>—CF2H
| o
R N_ _N
2046 | L NK)@"\NWN; . 2047 T .
rsLN/}‘CFZH \‘N/>—‘CF2H
o/
/O
H
H
2048 ©KNYN\ 2049 GXNTﬁ\r
| N o
N\j\ro CF.H I N,)—CFZH
e
2050 | © T, 2051 T . _
’\LN/>——CF2H r\L,\f>_ A
Itl' N N N\
2052 \”@\(" o 2053 T -
hLN/>—- 2 "LN/ 3
Cl H
2054 | F g z“ hs 2055 QESNTN\
N \0/>—-CF2H N~ \o/>——CFzH
=N N-N
F
Cl
iy QX“ .
2056 T D 2057 | F O
\\N/>—CF2H 1 />-—CF2H
N-N
F
2058 | F S 2060 £ T,
N~ \O/>——CF2H Olj | )—CF2H
=N
F. [o]
Q?g“ § ) H
2061 I X0, 2062 \©2§NTN\
N~ O,
| )—CFzH T )—craH
R .
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Tén hop chit cu thé dugc bidu dién boi cong thiic I dugc trinh bay trén bang 2

52349

dudi day:
[Bang 2]
Vi du | Hop chét Tén hop chit

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-

1 1524
phenylxyclopropyl)pyrimidin-2-amin
N-(1-phenylxyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

2 1526
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-

3 1559
phenylxyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-

4 1579
phenylxyclopentyl)pyrimidin-2-amin
N-(1-phenylxyclopentyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

5 1580
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-

6 1581
phenylxyclohexyl)pyrimidin-2-amin
N-(1-phenylxyclohexyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

7 1582
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-

8 1603
metoxyphenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(4-metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-

9 1604
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-

10 1605
metoxyphenyl)xyclobutyl)pyrimidin-2-amin

18
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Vi du | Hop chét Tén hgp chat
N-(1-(3-metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
11 1606
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
12 1607
flophenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(3-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
13 1608
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
14 1609
flophenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
15 1610
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
16 1611
flophenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
17 1612
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
18 1614
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
19 1615
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(4-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
20 1616
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
21 1617
oxadiazol-2-yl)pyrimidin-2-amin
22 1618 | N-(1-(4-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-

19
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Vi du | Hop chét Tén hgp chat
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-2-

23 1640
yl)xyclobutyl)pyrimidin-2-amin
N-(1-(pyridin-2-yl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
24 1641
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
25 1642
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
26 1670
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-
27 1671
tolyl)xyclobutyl)pyrimidin-2-amin
N-(1-(o-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
28 1672
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(m-
29 1673
tolyl)xyclobutyl)pyrimidin-2-amin
N-(1-(m-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
30 1674
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(p-
31 1675
tolyl)xyclobutyl)pyrimidin-2-amin
N-(1-(p-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
32 1676
yl)pyrimidin-2-amin
Benzyl 4-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
33 1677

yl)amino)-4-phenylpiperidin-1-cacboxylat

20
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Vidu | Hop chét Tén hop chét
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(4-phenylpiperidin-4-
34 1678
yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
35 1683
flophenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
36 1711
flophenyl)xyclopropyl)pyrimidin-2-amin
N-(1-(4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
37 1712
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
38 1713
flophenyl)xyclopropyl)pyrimidin-2-amin
N-(1-(3-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
39 1714
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-
40 1722
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
41 1723
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
42 1738
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
43 1740
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
44 | 1741
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin
45 1742 | 5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-

21
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Vi du | Hop chét Tén hop chét
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin
3-(1-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-

46 1761
yl)Jamino)xyclobutyl)phenol
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,4-
47 1779
diflophenyl)xyclopropyl)pyrimidin-2-amin
N-(1-(3,4-diflophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
48 1780
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
49 1817
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
50 1818
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,5-
51 1819
diflophenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)-5-(5-(diflometyl)-
52 1820
1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,5-
53 1821
diflophenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
54 1822
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,4,5-
55 1826
triflophenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,3-
56 1827

diflophenyl)xyclobutyl)pyrimidin-2-amin
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Vi du | Hop chét Tén hop chét
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,6-
57 1828
diflophenyl)xyclobutyl)pyrimidin-2-amin
N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
58 1832
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
59 1833
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
60 1834
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
61 1835
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
62 1836
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
63 1837
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2,6-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
64 1838
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-3-
65 1913
yl)xyclobutyl)pyrimidin-2-amin
N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
66 1959
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
67 1960
oxadiazol-2-yl)pyrimidin-2-amin
68 1961 | N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-

23
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Vidu | Hop chét Tén hop chét
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-

69 1962
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,
70 1963
3,4-oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
71 1964
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
72 1965
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
73 1966
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-(oxetan-3-
74 2023
yl)piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
75 2026
(tosylmetyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,4-
76 2027
diflophenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
77 2028
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin
N-(1-benzylxyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
78 2030
yl)pyrimidin-2-amin
N-(1-(2-(triflometoxy)phenyl)xyclobutyl)-5-(5-(triflometyl)-
79 2033

1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
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Vidu | Hop chét Tén hgp chat
N-(1-(2,4-diflophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
80 2034
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-
81 2035
metylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-
82 2036
etylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-
83 2037
isopropylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(thiophen-3-
84 2038
yl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(thiophen-2-
85 2040
yl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(piperidin-1-
86 2041
yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
87 2042
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
88 2043
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
89 2044
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,4-
90 2045
diflophenyl)xyclobutyl)pyrimidin-2-amin
91 2046 | 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-flo-3-
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Vidu | Hop chét Tén hgp chét
morpholinophenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-

92 2047
metoxyphenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
93 2048
metoxyphenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
94 2049
metoxyphenyl)xyclopropyl)pyrimidin-2-amin
N-(1-(3-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-
95 2050
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(3-clophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
96 2051
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(4-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-
97 2052
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(4-clophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-
98 2053
oxadiazol-2-yl)pyrimidin-2-amin
N-(1-(4-clo-3-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-
99 2054
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-
100 2055
tolyl)xyclopropyl)pyrimidin-2-amin
N-(1-(4-clo-2-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-
101 2056
oxadiazol-2-yl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,5-
102 2057

diflophenyl)xyclopropyl)pyrimidin-2-amin
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Vidu | Hop chét Tén hop chét
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,4-
103 2058
diflophenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-(1-(oxetan-3-
104 2060
yl)piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,4-
105 2061
diflophenyl)xyclopropyl)pyrimidin-2-amin
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
106 2062
morpholinophenyl)xyclobutyl)pyrimidin-2-amin

Tét hon 13, hop chat duoc bidu didn boi cong thic I, ddng phan 13p thé ciia
ching hoic mudi dugc dung cta ching c6 thé duge chon tir nhém bao gdm: 1524,
1559, 1579, 1603, 1605, 1607, 1609, 1611, 1614, 1615, 1616 va 1640. T6t nhat 13,
hop chét duoc bidu didn béi cong thirc I, ddng phan 1ap thé ctia ching hodc mubi
dugc dung cta chung c6 thé dugc chon tir nhém bao gém: 1559, 1607, 1609, 1614,
1615 va 1640.

Khi dugc sir dung & day, thuit ngi “mudi duge dung” c6 nghia 1a mudi bat ky
thuong duge sir dung trong linh vuc duge phém. Vi du v& cac mudi dugc dung bao
gém, nhung khong gidi han, mudi cia ion vd co nhu canxi, kali, natri hoic magie,
mudi ciia cac axit vo co nhu axit clohydric, axit nitric, axit phosphoric, axit bromic,
axit iodic, axit pecloric hodc axit sunfuric, mudi cua axit hitu co nhu axit axetic, axit
trifloaxetic, axit xitric, axit maleic, axit sucxinic, axit oxalic, axit benzoic, axit
tartaric, axit fumaric, axit mandelic, axit propionic, axit lactic, axit glycolic, axit
gluconic, axit galacturonic, axit glutamic, axit glutaric, axit glucuronic, axit aspartic,
axit ascobic, axit cacbonic, axit vanilic, axit hydroiodic hodc axit v6 hitu co khac,
mudi cuia axit sunfonic nhu axit metansunfonic, axit etansunfonic, axit
benzensunfonic, axit p-toluensunfonic hodc axit naphthalensunfonic, mudi cta axit
amin nhu glyxin, arginin hogdc lysin, va mudi cia amin nhu trimetylamin, trietylamin,
amoniac, pyridin hodc picolin.
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Theo sang ché, tot nhat 14 mudi dugc chon tir nhém bao gom mudi cia axit
clohydric, axit phosphoric, axit trifloaxetic, axit xitric, axit bromic, axit maleic hodc

axit tartric hodc cac axit twong tu khac.

Hop chét dugc biéu dién bsi cong thic I ¢6 th8 bao gdm mét hodc nhiéu
nguyén tir cacbon bét d6i ximg, va vi vay c¢6 thé tdn tai & dang raxemat, hdn hop triét
quang (raxemic), ddng phan d6i hinh duy nhat, hn hgp ddng phan phi dbi hinh, va
ddng phan phi déi hinh duy nhit. Hop chét ctia cong thitc I ¢6 thé duge tach thanh
c4c ddng phan bing phuong phép da dugc biét dén trong cling linh vyc k¥ thuét, cu
thé 13, sic ky cot hoic séc ky léng hiéu ning cao (HPLC). Ngoai ra, cdc dbng phan
1ap thé cta hop chét ctia cong thirc I c6 th8 duoc téng hop bing cach tong hop
chuyén biét 14p thé str dung nguyén liéu khoi d4u tinh khiét vé quang hoc va/hoic
chét phan g c¢6 cAu hinh d3 biét.

Phuong phap san xuht hop chit oxadiazol amin

Sang ché dé xuit phuong phap san xuét hop chit oxadiazol amin dugc biéu

dién béi cong thirc I, ddng phan 1ap thé clia chiing, hodc mudi duge dung ctia ching.

Phuong phap wu tién dé san xuat hop chit oxadiazol amin dugc biéu dién bdi
cong thirc I, ddng phan 13p thé cta ching, hodc mudi duoc dung ctia ching duoc
trinh bay theo céc so d6 phan tmg 1-5 duéi ddy, va cling bao gdm nhiing cai bién c6
thé dugc thuc hién boi ngudi c6 trinh df trung binh trong cung linh vuc k¥ thuét.

go

Trong cac so dd phan Gng 1-6 dudi day, Rs biéu thi R .

So dd phan tmg 1 duéi day trinh bay phuong phép bao ché chét trung gian dé
san xuét hop chit oxadiazol amin dugc biéu dién béi cong thirc I, d6ng phan quang

hoc cta chung, hodc mudi dugc dung cta ching.

[So d6 phan tmg 1]
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a b

Halo v Halo

143 SN B NH,
Halo CN - Ry—Ly 2
s o _
Re—Ly— Ryt~ & ——— by ———> Ry—Lytf~s,
=Y,
14141 1412 114 1-1-5
o, Alkyl
S—Alkyl Ry—L3—Xx 0=§_ HCI
o N NH NH,

\ 149 RamL
- —
T Y4 7Yy Yy Yy

1-1-7 1-1-8 1-1-10 1-1-6

/

R;—L;CN
1-1-11
So db phan tmg 1 trén day trinh bay phuong phip sin xut hop chit c6 céu
tric amin nguyén thuy. Nhu dugc minh hoa trén so d6 phan tmg 1, cac hgp chit ctia
cong thirc 1-1-6, vén c6 thé c6 cAu tric kha nhau, duge bao ché tir nguyén liéu khoi

dAu tuong tmg bing ba phuong phap sau déy.

1. Hop chét ctia cong thic 1-1-1 dugc cho phan tng véi kali xyanua dé thu
dwoc hop chét ciia cong thic 1-1-2. Hop chit cua cong thitc 1-1-2 dugc dua vao
phan g thé véi hop chit cua cong thirc 1-1-3 dé thu duge hop chét cta cong thirc
1-1-4. Nitril ctia hgp chit ctia cong thirc 1-1-4 dugce thiry phan dé tao ra hop chat ctia
cong thirc 1-1-5 ¢6 cdu triuc amit, hop chét nay tiép d6 dugc dua vao phan tmg

chuyén vi Hofmann, qua d6 tao ra hop chét ctia cong thirc 1-1-6 ¢6 cAu tric amin.

2. Sunfamit Ellman dwoc dugc dua vao hop chat cla cong thic 1-1-7 dé thu
dwoc hop chit amin ctia cong thic 1-1-8, hop chét nay tiép d6 dugc cho phén tmg
v&i hop chét ciia cong thire 1-1-9, 13 nucleophil, qua d6 tao ra hop chit ctia cong thirc
1-1-10. Hop chét ctia cong thie 1-1-10 duge xtr ly véi axit clohydric d8 loai bod
alkylsunfinyl (cu thé 13 butylsunfinyl), qua d6 tao ra hop chét mudi amoni ctia cong

thire 1-1-6 ¢6 cAu triic amin.

3. St dung hop chit ctia cong thic 1-1-11, rdi dua vao d6 xyclopropan, qua
d6 tao ra hop chat cia cong thirc 1-1-6 (phan umg Kulinkovich-Szymoniak, J. Org.
Chem., 2002, 67, 3965.).

[So d6 phan tmg 2]
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HCl Rsls
. NH, _<z:,z4 o a NJ: \232/4 2
s—Ls + Halo-L,= E— Yite z,Z, O-Alkyl
t.J, 2,2, O-Alkyl 1 Y
1-1-6 1-241 1-2-2
R3—L3
\eigm-l 2,Z, O
. L (
Yi o L2-<\ /
1 2122 HN_NHZ
1-2-3
R3 |_3 RS_L3
NH 2,2, NH 232,
ey TR
W B - <
S 2‘<\ )_< A Z,Z, HN-NH
1-2:5 1-2-4

So db phan ung 2 trinh bay phuong phép tdng hop hop chit ¢6 ciu tric 1,3,4-
oxadiazol. Nhu di trinh bay trén day, hop chét cua cbng thirc 1-1-6, dugc san xuAt
theo so dd phan tmg 1 trén day, dugc dwa vao phan img thé v6i hop chét cua cong
thitc 1-2-1 d& thu dwgc hop chét cua cong thirc 1-2-2. Moiety este cta hop chit ctia
cong thirc 1-2-2 duge thé bdi hydrazin, 1i tiép d6 duoc phan tmg véi axit trifloaxetic
khan hoic axit difloaxetic khan d& tao ra hop chét cua cong thire 1-2-5. Ngoai ra,
trong trudng hop ctia hop chét ciia cong thic 1-2-4, vbn khong cé vong oxadiazol
dwoc tao thanh, hop chdt dugc cho phén ung v6i  1-metoxy-N-
(trietylammoniosulfonyl)-metanimidat (chit phan tmg Burgess) dé tao ra hop chét

cta cong thire 1-2-5 c6 céu trac 1,3,4-oxadiazol.

Theo sang ché, hop chét dugc bao ché theo so dd phan tg trén diy bao gdm
cac hop chét 1524, 1526, 1559, 1579, 1580, 1581, 1582, 1603, 1604, 1605, 1606,
1607, 1608, 1609, 1610, 1611, 1612, 1614, 1615, 1616, 1617, 1618, 1640, 1641,
1642, 1670, 1671, 1672, 1673, 1674, 1675, 1676, 1711, 1712, 1713, 1714, 1722,
1723, 1738, 1740, 1741, 1742, 1761, 1779, 1780, 1817, 1818, 1819, 1820, 1821,
1822, 1826, 1827, 1828, 1832, 1833, 1834, 1835, 1836, 1837, 1838, 1913, 1959,
1960, 1961, 1962, 1963, 1964, 1965, 1966, 2026, 2027, 2028, 2030, 2033, 2034,
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2038, 2040, 2042, 2043, 2044, 2045, 2047, 2048, 2049, 2050, 2051, 2052, 2053,
2054, 2055, 2056, 2057, 2058 va 2061.
o)
a b a b oN CN _ NH,
Halo’H‘ N'H‘Halo e HaloH r:l’H‘Halo t Ryl > Rs"-szfjh —> Rl b
H yer PG =N a N
PG PG
1341 1-3-2 112 1-3-3 1-34
N:CI 252y O Rols
L N" ZyZ, O-Alkyl e o 22, O-Alkyl
PG
1-3-5 1241 1-3-6
RS_L:’ NH 2Zi: o} R3_L3 NH 23124 00 R:%N'H ZS:Z4 O\rR1
: N LZ \S.ZI‘H - = ° N~™p L2—<\ H >_R1 /N b L2—<\Z1'Z/Z_<\N’|N
pé | ZrZz HN-NH, PG ZrZ; HN-NH PG
137 1-3-8 1-3-9
- e NH Z3z, o R
'I-;El))gb i—z‘(\a. < \lr\ll/
2¢2, N-
. 1-3-10
[So d6 phan tng 3]

So @6 phan tng 3 trinh bay phuong phip tdng hop hop chét 1,3,4-oxadiazol
¢6 céu tric heteroxycloalkyl. Nhu duge trinh bay trén ddy, nhém béao vé dugc thém
vio amin cua cong thirc 1-3-1 dé thu duge hop chit cua cong thic 1-3-2. Hop chét
ctia cong thire 1-3-2 dugc dua vao phan img thé véi hop chat clia cong thirc 1-1-2 dé
thu duge hop chit cia cong thirc 1-3-3, va nitril ciia hop chét cua cong thuc 1-3-3
dugc thiy phan dé thu dugc hop chét cia cong thuc 1-3-4 ¢6 ciu tric amit, hgp chit
nay sau d6 dugc dua vao phan mg chuyén vi Hofmann, qua d6 tao ra hop chit ctia
cong thiac 1-3-5 ¢o cAu tric amin. Tiép d6, hop chét ctia cong thuc 1-3-5 duge dua
vao phan tmg thé véi hop chit ctia cong thirc 1-2-1 dé thu dugc hop chét cla cong

thirc 1-3-6, vA moiety este clia cong thirc 1-3-6 dugc thé béi hydrazin, rdi tiép d6
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duogc phan ung vai axit trifloaxetic khan hodc axit difloaxetic khan dé thu dugc hop
chit cua cong thirc 1-3-8. Tiép d6, hop chit ctia cong thiic 1-3-8 duge cho phan img
vGi 1-metoxy-N-(trietylammoniosulfonyl)-metanimidat (chét phan ting Burgess) dé
thu duge hop chit cia cong thirc 1-3-9 (cu thé 13 hop chit 1677), vén c6 ciu trac
1,3,4-oxadiazol. Tiép d6, nhém bao vé dugc loai bd, qua do tao ra hop chét cia cdng

thirc 1-3-10 (cu thé 13 hop chét 1678).

Z3:Z, O Z3:Z, O Z3:Z, O
Alkyl-S— 5 Akys— X —> Alkyl-S—
y
Z+Z, O-Alkyl ZyZ, OH Z,-Z, HN-NH,
1-4-1 1-4-2 1-4-3
232, 00O Z5:24 o\rR1
s> ks 4 )R Alky=s— T
Z1‘Zz HN_NH Z1 ZZ N
1-4-4 1-4-5
HCl L
NH 37 L3
: R 2 NH Z32z, 0- R
02 23-24 O\I/ 1 + R3_L3 JE—. a | 3°44 \I/
Alkyl-s < < | b L < |
2z, NN Yy Yits ™ Z-z, NN
1-4-6 116 147
[So d@6 phan tng 4]

So dd phan (g 4 trinh bay phuong phép tong hop hop chét c6 céu tric 1,3,4-
oxadiazol. Nhu dugc trinh bay & day, hop chét ciia cong thic 1-4-1 dugc thiy phén
d8 thu duoc hop chat cia cong thirc 1-4-2, hop chét nay tiép d6 duogc dua vao phan
Umg gin amit & thu dugc hop chét cia cong thuc 1-4-3. Tiép d6, hop chét ciia cong
thirc 1-4-3 duge cho phéan g véi axit trifloaxetic khan hodc axit difloaxetic khan aé
thu dugc hop chét ciia cong thic 1-4-4, hop chét nay tiép d6 dugc cho phéan tmg véi
1-metoxy-N-(trietylammoniosulfonyl)-metanimidat (chét phan tmg Burgess), qua d6
tao ra hop chét ciia cong thirc 1-4-5 ¢6 cdu trac 1,3,4-oxadiazol. Hop chét clia cong

thirc 1-4-5 dugce dua vao phan tmg oxy héa dé thu dwogc hop chét cua cong thirc 1-4-
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6, hop chét nay tiép d6 dugc dua vao phan tg thé v6i hop chat ciia cong thirc 1-1-6,
qua d6 tao ra hop chit ctia cong thirc 1-4-7 (cu thé 12 hop chat 1683).

R
A P
[So d6 phan Ung 5]
HN n
Hel PG, “Im X PG
NHz NH T 152 "’é‘? NH
Haln—R,-L;zﬁjh Halo—R,-L;Z.ib ———— ‘Ra.,_az X
Y, Y Y,
1-1-6 1-5-1 153 \ X
. ,‘:j, HCl
N NH,
Y,
X2 / 154
HN-c. - o
m n ~7 o
oN T 152 i gN "N NH,
Halo—R;-L;zjh _ > R;-L;zﬁ-jb _— Ritaros;,
VY, =Y Y, 2,2z, O
Halo-L, )
1414 1.5-5 156 2,2, O-Alkyl
124
x_m
xﬁ,"‘ M;L?
X~.7,"‘ e Ryly
"'é“N\ ‘Ryly - . N]: 2,2, O
Raly - NH 2,2, © 1% 2\ 4
NH 2z, 0 Q N L < 1 2,2, O-Alkyl
AN e i 2,2, HN-NH,
i 2,2, HN-NH 157

1-5-8

‘RyL.

3
NH 2,2, o R
'Y;§ Lz'<\J/)—<\\kr

2,2, N-

1-5-10

So db phan tmg 5 trinh bay phwong phap tdng hop hop chét bao gdm din xuét
amin di vong va c6 chu truc 1,3,4-oxadiazol. Nhu dugce trinh bay trén day, nhdm bao
vé dugc thém vao amin cda cong thuc 1-1-6 dé thu duoc hop chét cta cong thic
1-5-1. Tiép d6, hop chét cuia cong thirc 1-5-1 dugc dwa vao phan tng gin nhém C-N
(phan tmg Buchwald) v6i hop chit ciia cong thic 1-5-2, vén 1a din xuét amin di
vong, qua d6 tao ra hop chit ciia cong thirc 1-5-3. Tiép d6, nhém bao vé duge loai bo
@8 thu duoc hop chét clia cong thic 1-5-4. Trong so d phan tng 5 trén diy, X 1a
-CHy-, -NH-, -O-, -C(=0)- or-S(=0),-, va n va m ddc 14p v&i nhau 13 s6 nguyén 0, 1,

2 hodic 3, v6i diéu kién n va m khéng dong thoi 12 0.

Hon nita, hop chét cua cong thirc 1-5-4 duoc dwa vao phan tmg gin nhém C-

N (phén tmg Buchwald) v&i hop chét ctia cong thic 1-5-2 dé thu duogc hop chét cla
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cdng thirc 1-5-5. Tiép d6, nitril ciia hop chét ctia cong thirc 1-5-5 dugc thiy phin dé
thu dwoc hop chét ctia cong thirc 1-5-6 ¢6 chu trac amit, hop chat nay tiép d6 dugc

dua vao phan tmg chuyén vi Hofmann, qua d6 tao ra hop chét cia cong thirc 1-5-4.

Hop chét ciia cong thitc 1-5-4 duge dua vao phan tng thé v6i hop chat cua
cong thire 1-2-1 d& thu duoc hop chit ciia cong thirc 1-5-7. Moiety este ctia hop chét
cia cbng thuc 1-5-7 duoc thé boi hydrazin, rdi tiép d6 dugc phan ung voi axit
trifloaxetic khan hoic axit difloaxetic khan d& thu dugc hop chét cla cong thic 1-5-
9, hop chit mnay tiép d dugc cho phan Gmg  Véi
1-metoxy-N-(trietylammoniosulfonyl)-metanimidat (chét phan tmg Burgess), qua d6
tao ra hop chét ciia cong thirc 1-5-10 bao gdm din xut amin di vong va c6 chu tric

1,3,4-oxadiazol.

Theo sang ché, cic hop chit dugc bao ché theo so dd phan tng trén day bao
gdm céc hop chat 2041, 2062 va 2046.

[So d phan ting 6]

Cbz
Cbz. \
U\ iy °>év <N >
= or
Halo, x X= LBy Y

NH Zy:Z, ©O 1-6-1 - Ry-Ls
L= > L TNH Zez O
Z¢Z; O-Alkyl Vol L g
i Z+Z, O-Alkyl

1-2-2 1-6-2

HN N

JES————
RyLs _ RyLy
NH Z524 O . NH_<z,=z. 0
2\ 4 L\ 7
Yiv ™ 7.z, O-Alkyl Yits ™ 7.7, O-Alkyl

1-6-3 1-64
R R )Y
Q o Q
Ly Ry-Ly
H Zy:Z, 0O

Rs-Ly Ry N Ry
NH Z:Z, O R NH 2Z3:Z, 0 N I T
SR L B S Wal

/
ZyZ; HN-NH, ZyZ; HN-NH

1-6-5 1-6-6 1-6-7

So d3 phan tmg 6 trinh by phuong phap téng hop hop chit bao gdm din xult
amin di vong va cé chu truc 1,3,4-oxadiazol. Nhu dugc trinh bay trén day, hop chét

cua cong thitc 1-2-2 dugc dua vao phan uimg gin C-C (phan tmg Suzuki) v6i hop chit
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bao vé cia cong thirc 1-6-1 dé thu dugc hop chét cua cong thic 1-6-2. Tiép theo, hop
chét cua cong thirc 1-6-2 duogc hydro hoa dé thu dugc hop chét ctia cong thic 1-6-3,
hop chét nay tiép d6 dugc dwa vao phéan tng khir amin héa va phan tng thé dé tao ra
hop chét ciia cong thirc 1-6-4. Moiety este ctia hop chit ctia cong thirc 1-6-4 dugc thé
bdi hydrazin, rdi tiép d6 dugc phin tmg voi axit trifloaxetic khan hodc axit
difloaxetic khan d& thu duoc hop chit cua cong thirc 1-6-6, hop chét nay tiép d6
duge cho phan tmg véi 1-metoxy-N-(trietylammoniosulfonyl)-metanimidat (chét
phan g Burgess) 8 tao ra hop chét ciia cong thirc 1-6-7 bao gbm din xuit amin di
vong va c6 cu tric 1,3,4-oxadiazol. Trong so d6 phan tmg 6 trén day, R hodc 13
c d

c

Yg Y3"Y4

(\?/Y5_§_

Y2 ' Y;

o

¢ ctanhdm thé dugc dinh nghiala e trong cong thic I, hodc 1a -

(C1-C4 alkyl).

Theo sang ché, cic hop chit dugc bao ché theo so dd phan tmg trén day bao
gdm c4c hop chét 2023, 2035, 2036, 2037 va 2060.

Duoc phdm chira hop chét oxadiazol amin, cich sit dung chung va phuong

phap diéu tri bénh

Sang ché @& xut dugc phim bao gdm hop chét dugc biéu dién boi cong thire

I sau ddy, ddng phan 1ap thé ctia chung hodc mudi duge dung clia ching:

[Cong thuc I]

Rs N

R5 )\
SN
|
a —2Z, >/N
b L “</ \>;L1
=2
trong d6 cong thirc I dugc dinh nghia gidng nhu trén.
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Sang ché dé xuit dugc phim diing dé phong hodc diéu tri bénh c6 lién quan
dén hoat tinh HDAC6 bao gdm hop chét dwgc biéu dién boi cong thirc I sau ddy,

ddng phén 1ap thé cta ching, hoic mudi duoc dung ctia ching:

[Cong thure I]
R
R 1
Rs. | )\
X
(B4 R o
a

trong d6 cong thirc I duge dinh ngia gidng nhu trén.

Duoc phdm theo sang ché thé hién hidu qua t6t trong phong hogc didu tri bénh
¢6 lién quan dén hoat tinh HDAC6 bing cach trc ché c6 chon loc HDACS.

Bénh lién quan dén hoat tinh HDAC6 bao gdm bénh truyén nhiém nhu bénh
bd dién; khéi u dudi dang khéi u lanh tinh (cu thé nhu: hdi ching rdi loan sinh tiy)
hoic khéi u 4c tinh (cu thé nhu: da u tiy xuong, u lympho, ung thu bach cau, ung thu
phdi, ung thu dai trang, ung thu rudt gia, vung thu tuyén tién liét, ung thu bang
quang, ung thu vi, ung thu héc t6, ung thu da, ung thu gan, ung thu ndo, ung thu da
day, ung thu budng tring, ung thu tuyén tuy, ung thu dau va cé, ung thu miéng hodc
u thin kinh kém); cdc bénh rdi loan ndi tiét, dinh dudng va chuyén héa nhu bénh
Wilson, bénh thoai héa tinh bot hodc tiéu dudng; bénh rdi loan tam than va hanh vi
nhu trdm cam hodc hdi ching Rett, va cdc bénh tuong tu; bénh than kinh nhu teo hé
théng than kinh trung wong (cu thé nhu bénh mua giat Hungtington, bénh teo co tiy
(SMA), bénh thodi héa tiéu ndo (SCA)), bénh thoai héa than kinh (cu thé 1a bénh
Alzheimer), bénh réi loan van dong (cu thé 12 bénh Parkinson), bénh thén kinh (cu
thé 13 bénh than kinh di truyén (bénh Charcot-Marie-Tooth), bénh than kinh réi rac,
bénh viém thin kinh, bénh thin kinh do thudc), bénh t bao than kinh vin dong (bénh

x0 ciig teo cdt bén (ALS)), hodc bénh hiy myelin cuia hé than kinh trung wong (cu

36

36/358



52349

thé 13 bénh da xo ctmg (MS), va cac bénh tuong tu; cac bénh vé mét va phén phy, cu
thé nhu bénh viém mang bd ddo; bénh tim mach nhu bénh rung tAm nhi hodc dot quy
va bénh tuong tu; bénh ho hAp nhu hen suyén; bénh duong tiéu héa nhu bénh gan do
ruou, bénh viém rudt, bénh Crohn hodc bénh viém loét rudt, va cac bénh tuong tu;
bénh vé& da va m6 duéi da, nhu bénh vay nén; bénh v& hé co xuwong va md lién Két,
nhu bénh khép dang thép, bénh viém khép man tinh hodc lupus ban d6 hé théng
(SLE), va cac bénh tuong tu; bénh di dang bam sinh, bién dang va bét thudng nhiém
shc thé, cu thé nhu bénh thin da nang di truyén theo gen trdi, cling nhu cac rdi loan

hodic bénh lién quan dén chiic ning bét thudng ctia histon deaxetylaza.

Mubi duge dung duge md ta trén ddy tuong Gng véi mudi duoc dung cua hop

chét dwoc bidu difn boi cong thirc I theo sang ché.

Pé sit dung, dugc pham theo sang ché con c6 thé bao gdm thém it nhat mot
chit mang dugc dung ngoai hop chét cua cong thirc I, ddng phan cta chung hoic
mudi duge dung ctia chung. Chit mang dugc dung duge sir dung theo sang ché c6
thé 13 it nhit mot loai duoc chon tir nhém bao gém: nude mudi sinh 1y, nuée vo
trung, dung dich Ringer, dung dich mubi dém, dung dich dextroza, dung dich
mantodextrin, glyxerol, etanol, va hdn hop cua hai hay nhiéu loai trén. Néu cin thiét,
duge phim con c6 thé bao gdm thém cac chat phu gia thong thudng khac nhu chét
chéng oxy héa, chit dém hoic chét khang khuan. Ngoai ra, dugc phim c6 thé dugce
cong thic hoa thanh cong thic tiém duoc, cu thé nhu dung dich, huyén dich, dich
nhil trong, v.v..., thudc vién, vién nang, thudc dang hat nhé hodc vién nén bing cach
str dung chit pha lodng, chit 1am phén rd, chit hoat dong b& mat, chit két dinh va
chét béi tron. Do d6, dugc phdm clia sang ché c6 thé 1a & dang miéng dén, dich 1ong,
dang vién, vién nang, vién nén, vién dan, v.v... Cac dang cong thirc ¢6 thé duoc bao
ché hoic bang phuong phép thong thudng dugc sir dung dé cong thirc héa trong cling
linh vuc k¥ thudt hoic bing phuong phép dugc trinh bay trong Khoa hoc duge pham
Remington (4n ban m&i nhat), cng ty phat hanh Mack, Easton - Pennsylvania, M§.

Dugc phdm cua séng ché c6 thé dugc st dung qua dudng miéng hodc ngoai
dudng tiéu hoa (cu thé 14, tinh mach, dudi da, trong mang bung hodc ngoai da) tuy
thudc vao muc dich st dung. Liéu dugc phém thay dbi tuy thude vao thé trong, tudi,
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gi6i tinh, tinh trang sttc khoe va ché d6 an kiéng cta bénh nhan, thoi gian sir dung,
cach thic st dung, tdc do bai tiét, mic d6 nghiém trong cua bénh, va cc yéu to
khéc. Lidu dung hang ngay ctia hop chit clia cong thirc I theo sang ché c6 thé vao
khoang 1-1000 mg/kg, t6t nhat 13 5-100 mg/kg, va cb thé duoc st dung mot hodc

mot s0 1an moi ngay.

Ngoai hop chét dugc bidu din boi cong thire I, ddng phan 1ap thé ciia chung
hodic mudi duoc dung ciia ching, duge phdm cua sdng ché con c6 thé bao gdbm thém

mot hoiic nhidu thanh phan hoat tinh thé hién hiéu qua y hoc giéng hodc tuong tu.

Khi duoc sir dung & ddy, thudt ngit “luong hiéu qua tri liéu” dung dé chi
lugng hop chét duge biéu dién bai cong thie I ¢6 hiéu qua phong hodc diéu tri bénh

lién quan dén hoat tinh histon deaxetylaza 6.

Phuong phap trc ché c6 chon loc HDAC6 theo sing ché thong qua viéc st
dung hop chét ciia cong thuce I, ddng phan 1ap thé clia chung hodc mudi duoc dung

cua chung cho nguoi va dong vat c6 vi.

Viéc phong hodc didu trj bénh lién quan dén hoat tinh HDAC6 theo sang ché
bao gdm viéc trc ché hodc ngin ngira bénh cling nhu giai quyét ban than bénh trude
khi xuét hién triéu chimg thong qua st dung hop chét dugc bidu dién bdi cong thic L.
Trong quan ly bénh, muc do liéu du phong hodc diéu tri ctia thanh phén hoat tinh cu
thé s& thay di theo tinh chét va mirc d6 nghiém trong cta bénh hoic tinh trang bénh,
va ciing c6 thé thay ddi theo con dudng thanh phén hoat tinh dugc st dung. Lidu va
tAn sut lidu cling s& thay dbi theo tudi, thé trong, va sy dép ung cua timg bénh nhan.
Phac db lidu luong phi hop c6 thé duge lya chon boi ngudi ¢6 trinh d9 trung binh
trong cung linh vyc k¥ thuit cing véi viéc xem xét cac yéu té néu trén. Ngoadi ra,
phuong phap phong hodc diéu tri bénh lién quan dén HDACG6 theo sang ché con c6
thé bao gém thém viéc str dung mot lugng hiu qua tri liéu c4c thanh ph?m hoat tinh
bd sung hitu ich cho diéu tri bénh cung v6i hop chét dugc biéu dién béi cong thic L,
trong d6 thanh phan hoat tinh bd sung c6 thé thé hién tac dung hiép dong cing v6i

hop chét ctia c6ng thirc mot hodc tac dung phu tro.
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Hop chét duoc biéu dién bai cong thirc I, ddng phén 1ap thé ciia ching hoic
mubi duge dung ctia chiing theo sang ché duge str dung trong bao ché thube ding dé
diéu tri bénh lién quan dén hoat tinh HDAC6. D& bao ché thudc, hop chét dugc biéu
din bdi cong thirc I c6 thé duoc tron voi ta duge, chit pha lodng, chét mang dugc
dung hoac chit cin thiét khac, va duoc két hop véi céc thanh phén hoat tinh khac dé
cac thanh phén hoat tinh c6 thé c6 tac dung hiép déng.

Céc chi tiét dugc dé cap trong cach sir dung, dugc phdm va phuong phap didu

tri theo sang ché c6 thé duoc két hop hop 1y trir khi mau thuin véi nhau.

Hop chét dugc bidu dién bdi cong thirc I, ddng phan 14p thé cua ching hoic
mudi duoc dung cda chiing c6 thé tc ché c6 chon loc HDAC6, va do d6 thé hién hiéu

qua tdt trong phong hoic diéu tri bénh lién quan dén hoat tinh HDACS.
MBO ta chi tiét sang ché

Sau ddy, sang ché s& dugc mé ta chi tiét hon théng qua cac vi du wu tién. Tuy
nhién, cdc vi du nay dugc dua ra chi nhim muc dich minh hoa ma khéng giéi han

pham vi cla sang che.
Vi du thwe hién sing che

San xuit hop chét oxadiazol amin

Phuong phép cu thé dé san xuét hop chit ciia cong thirc I nhur sau.

Vi du 1: Hop chit 1524, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-yI)-N-(1-

phenvlxyclopropyl)pyrimidin-2-amin

Budc 1: Etyl 2-((1-phenylxyclopropyl)amino)pyrimidin-5-cacboxylat

HCl CIYN\
|
NH, + N__— o_ -
0

QKH
N N
S
N\)\[(OV
(0]
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Dung dich cta 1-phenylxyclopropan-1-amin hydroclorua (1,000 g, 5,894
mmol), etyl 2-clopyrimidin-5-cacboxylat (1,155 g, 6,189 mmol) va N,N-
diisopropyletylamin (2,265 ml, 12,968 mmol) trong 1,4-dioxan (20 ml) duoc chuin
bi & nhiét d§ phong duoc khuéy & cung nhiét o va hdn hop phan tng dugc co dic
dudi ap suat thip dé loai bé dung méi. San phdm tho dugc két tinh & nhiét 46 phong
bing cach sir dung etyl axetat (5 ml) va hexan (50 ml). Két tiia dugc loc, duge rira
bing hexan, va dugc sy khéo d& thu dugc etyl 2-((1-
phenylxyclopropyl)amino)pyrimidin-5-cacboxylat duéi dang chét rdn mau cam nhat
(0,900 g, 53,9%).

Budce 2: 2-((1-phenylxyclopropyl)amino)pyrimidin-5-cacbohydrazit

Non Non

A T w

N~ o N~ N‘NHZ
o) o

Etyl 2-((1-phenylxyclopropyl)amino)pyrimidin-5-cacboxylat (0,400 g, 1,412
mmol) va hydrazin monohydrat (1,372 ml, 28,236 mmol) trong etanol (10 ml) dugc
tron & nhiét d6 phong, dugc 1am néng & 120°C dudi birc xa vi séng trong 1 gid, va
dwoc 1am maét v& nhiét d6 phong dé két thic phan tmg. Hon hgp phén tmg dugc b
déc dudi ap suét thép dé loai bo dung moi. Két tta dugce loc, duoc rira b?mg etanol,
va dugc siy khé dé thu dugc 2-((1-phenylxyclopropyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,367 g, 96,5%).

Budsc 3: N'-(2.2-difloaxetyl)-2-((1-phenylxyclopropyl)amino)pyrimidin-5-

cacbohydrazit

CF,H

N_ _N N_ N
YN w - YN u ©
N~ N‘NH N~ N\NJ\
2
o o H
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Dung dich cua 2-((1-phenylxyclopropyl)amino)pyrimidin-5-cacbohydrazit
(0,200 g, 0,743 mmol) va trietylamin (0,155 ml, 1,114 mmol) trong diclometan (10
ml) dugce tron & nhiét d6 phong véi anhydrit 2,2-difloaxetic (0,083 ml, 0,668 mmol),
va duoc khudy & cliing nhiét d6 trong 1 gio. Hon hgp phan tng duge c¢d dac dudi ap
suat thip d& loai bd dung moéi. Két tia dugc loc, dugc rira bing diclometan, va dugc
shy kho dé thu dugce N'-(2,2-difloaxetyl)-2-((1-phenylxyclopropyl)amino)pyrimidin-
5-cacbohydrazit dudi dang chét rin mau tring (0,144 g, 55,8%).

Budc 4: Hop chét 1524

(o)

Tj\(n ? Tj\r
N~ N J\ N .~
I N\\N»—-CFZH

N'-(2,2-difloaxetyl)-2-((1-phenylxyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,268 g, 0,772 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan umg Burgess, 0,276 g, 1,157 mmol) trong tetrahydrofuran
(THF) (4 ml) duge tron & nhiét 0 phong, duge lam nong ¢ 150°C dudi bic xa vi
séng trong 30 phat, va dugc 1am mét vé nhiét d6 phong dé két thuc phan tng. Hon
hop phan tmg dugc c¢b dic dudi 4p sudt thdp @& loai bé dung méi. Tiép d6, nude
duoc thém vao hdn hop phan mg, san phim phan tmg dugc chiét bang diclometan.
Hbn hop hai pha duoc cho di qua nhya frit @ loai bé két tia rén va 16p nudc, va 16p
hitu co duge ¢6 dic trong chin khéng. San phdm c6 dic duge tinh ché va tiép tuc
duoc cd dac bz‘?lng séc ky cot (SiO2, cot 4 g; etyl axetat/hexan = 30-60%) dé thu duge
5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-phenylxyclopropyl)pyrimidin-2-amin
du6i dang chét rin mau tréng (0,031 g, 12,2%).

Phd cong hudng tir hat nhan 'H (‘*H NMR) [400 MHz, CDCl3 (CDCl: etyl
cloaxetat)] § 9,02 (s, 1H), 8,96 (s, 1H), 7,33 - 7,27 (m, 4H), 7,24 - 7,20 (m, 1H), 6,91
(t, J= 51,7 Hz, 1H), 6,71 (s, 1H), 1,50 - 1,40 (m, 4H); Khéi phé do phan giai thip
(phun dién) [LRMS (ES)] m/z 330,3 (M* + 1).
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Vi du 2: Hop chat 1526, N-(1-phenylxyclopropyl)-5-(5-(triflometyl)-1,3.4-

oxadiazol-2-y])pyrimidin-2-amin

Budc 1: 2-((1-phenvixyclopropyl)amino)-N'-(2,2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit
H H
O g
\“/ H _— \lr H /U\
N AN Nowm, NN M e,
(o] (o) H

Dung dich cua 2-((1-phenylxyclopropyl)amino)pyrimidin-5-cacbohydrazit
(0,200 g, 0,743 mmol) va trietylamin (0,155 ml, 1,114 mmol) trong diclometan (10
ml) dugc tron & nhiét d6 phong véi anhydrit trifloaxetic (0,093 ml, 0,668 mmol), va
dugc khudy & cuing nhiét @6 trong 1 gio, duge cd dic dudi ap sut thép dé loai bo
dung méi. Tiép d6, nuée duge thém vao hén hop phén Ung, san phim phan tmg dugc
chiét béng diclometan. Hon hop hai pha dugc cho di qua nhua frit dé loai bod két tua
rén va 16p nude, va 16p hiru co duge c6 dic trong chan khong. San phim c6 dic duoc
tinh ché va tiép tuc dugc c6 dic bing sic ky cot (SiOz, ¢t 4 g; etyl axetat/hexan =
30-100%) aé thu duogc 2-((1-phenylxyclopropyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chit rén mau tring (0,051 g,
18,8%).

Budc 2: Hop chét 1526

H H
Cx"mr"\ w o — Cz"w”\
N~ N. )J\ N~ o
N~ “CF,
(o) H N~

| />—°F3
N

2-((1-phenylxyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,097 g, 0,266 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chat phan tmg Burgess, 0,095 g, 0,398 mmol) trong tetrahydrofuran (4
ml) duoc tron & nhiét 46 phong, duge lam néng & 150°C dudi birc xa vi séng trong

30 phit, va dwoc 1am mét vé nhiét 6 phong dé két thic phan tmg. Hon hop phan
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g dugc cb dic dudi 4p sudt thip dé loai bd dung moi. Tiép d6, nudc duge thém
vao hén hop phén tng, sén phdm phan tmg dugc chiét bing diclometan. Hén hop hai
pha dwgc cho di qua nhua frit d loai b két tia ran va 16p nuée, va 16p hitu co duge
cd ddc trong chén khong. San phadm c6 dic duoc tinh ché va tiép tuc duogc co dic
bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 30-60%) dé thu dugc N-(1-
phenylxyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin  duéi
dang chét rin mau tring (0,003 g, 3,3%).

'H NMR (400 MHz, CDCls) § 9,00 (s, 1H), 8,97 (s, 1H), 7,33 - 7,20 (m, 5H),
6,48 (s, 1H), 1,47 - 1,46 (m, 2H), 1,43 - 1,42 (m, 2H); LRMS (ES) m/z 348,1 (M"* +
1.

Vi du 3: Hop chit 1559, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-

phenylxyclobutyl)pyrimidin-2-amin

Budc 1: Etyl 2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacboxylat

H
HCl CIWN\ NN
N2, N~ o WNT\/\'\H/
o (0]

1-Phenylxyclobutan-1-amin hydroclorua (0,353 g, 1,922 mmol), etyl 2-

clopyrimidin-5-cacboxylat (0,377 g, 2,018 mmol) va N,N-diisopropyletylamin (1,343
ml, 7,687 mmol) dugc trdn & nhiét 40 phong trong 1,4-dioxan (10 ml), va tiép d6
huyén dich duogc khuéy & 100°C trong 17 gio, va dugce lam mat vé nhiét do phong dé
k&t thuc phan tmg. H8n hop phan tmg dugc b dic dudi dp suat thap dé loai bé dung
mdi. Tiép d6, nudc duge thém vao hdn hop phan tmg, san phim phan tmg dugc chiét
bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc
siy kho bing magie sunfat (MgSOs) khan, dugc loc, va c6 déc trong chan khéng.
San phém ¢b dic dugc tinh ché va tiép tuc duoc cbd dac b:?mg séc ky cdt (SiO2, ¢t 12
g, etyl axetathexan =  0-10%) d¢ thu dugc etyl 2-((1-
phenylxyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chit rin mau vang
(0,277 g, 48,5%).
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Budc 2: 2-((1-Phenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit

N__N N__N
—eeee
e T H
N__~ 0\/ N~ N\NHZ
(o) 0]

Etyl 2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacboxylat (0,277 g, 0,932

mmol) va hydrazin mono hydrat (0,905 ml, 18,631 mmol) dugc trén & nhiét do
phong trong etanol (5 ml), duge khudy & 120°C trong 17 gio, ri tiép d6 duoc lam
mét v& nhiét d6 phong dé két thic phan tmg. Hon hgp phan tmg dugc cb dic dudi ap
sudt thép dé loai b dung moi, 161 tiép d6, két ta dugc loc, dugc rira béng etanol, va
duoc sdy kho dé thu duge 2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit
dudi dang chit rin mau tréng (0,163 g, 61,8%).

cacbohydrazit

H H
NN NN o
T H > T H Jl\
N AN Non, N AN NN e H
0 o H

Dung dich cua 2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit

(0,163 g, 0,575 mmol) va trietylamin (0,120 ml, 0,863 mmol) trong diclometan (5
ml) dugc tron & nhiét d6 phong véi anhydrit 2,2-difloaxetic (0,056 ml, 0,518 mmol),
va dugc khudy & cling nhiét d6 trong 1 gid. Hon hop phén tmg dugc c¢d dic dudi ap
suét thip d& loai bé dung moi, rdi tiép d6, san pham c6 dic dugc tinh ché va tiép tuc
dugce co dic bing séc ky cot (SiO», cot 4 g; etyl axetat/hexan = 10-50%) dé thu dugc
N'-(2,2-difloaxetyl)-2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit =~ dudi
dang chét rén mau tring (0,128 g, 61,6%).

Budc 4: Hop chét 1559
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4
4

H H
YN 4 0 NS
N = N\ )J\ N\)\(O

N'-(2,2-difloaxetyl)-2-((1-phenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,128 g, 0,354 mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét
phan mg Burgess, 0,127 g, 0,531 mmol) trong tetrahydrofuran (4 ml) dugc tron &
nhiét d6 phong, duge lam néng & 150°C dudi buc xa vi séng trong 30 phut, va duoc
lam méat v& nhiét 46 phong dé két thic phan tmg. Hon hop phan tng duoc cb dic
dudi ap suét thap dé loai bo dung méi. Tiép d6, nuéc duge thém vao hdn hop phan
tng, san phim phan tmg duoc chiét bang diclometan. Hon hop hai pha dugc cho di
qua nhya frit dé loai bo két tua rin va 16p nude, va 16p hitu co duge c6 didc trong
chan khong. San phém ¢6 ddc dugc tinh ché va tiép tuc duogc cd dic béng sic ky cot
(SiOy, cdt 4 g; etyl axetat/hexan = 0-20%) dé thu duoc 5-(5-(diflometyl)-1,3,4-
oxadiazol-2-yl)-N-(1-phenylxyclobutyl)pyrimidin-2-amin duéi dang chit rin mau
trang (0,029 g, 23,8%).

IH NMR (400 MHz, CDCl3) & 8,89 (s, 2H), 7,53 (d, J=8,9 Hz, 2H), 7,35 (t, J
= 17,6 Hz, 2H), 7,25 - 7,23 (m, 1H), 6,89 (t, J= 51,7 Hz, 1H), 6,46 (s, 1H), 2,80 - 2,73
(m, 2H), 2,66 - 2,59 (m, 2H), 2,24 - 2,17 (m, 1H), 2,07 - 2,00 (m, 1H); LRMS (ES)
m/z 344,3 (M*+ 1).

Vi du 4: Hop chit 1579, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-

henylxyclopentyl imidin-2-amin

Budce 1: 1-Phenylxyclopentan-1-cacbonitril

- CN
CN

Dung dich cua phenylaxetonitril (2,000 g, 17,085 mmol) va 1,4-dibromobutan
(2,325 ml, 17,085 mmol) trong N,N- dimetylformamit (100 ml) dugc khudy & 0°C
trong 30 phut, va dugc tron voi natri hydrua (60,00%, 1,504 g, 37,588 mmol). Hoén
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hop phan g dugc khudy b sung & 50°C trong 17 gid, va dugc lam mat vé nhiét do
phong dé két thiic phan tng. Tiép d6, nuéc dugc thém vio hdn hgp phén img, san
phim phan tmg duoc chiét bing etyl axetat. Lép hitu co duoc rira bang dung dich
natri clorua bio hoa, dugc siy khé bing magie sunfat khan, dugc loc, va c6 dic trong
chan khong, 1-Phenylxyclopentan-1-cacbonitril dugc sit dung ngay ma khong can
tinh ché thém (3,830 g, 121,0%, ddu mau niu).

Budce 2: 1-Phenylxyclopentan-1-cacboxamit

0
CN NH,

Dung dich ctia 1-phenylxyclopentan-1-cacbonitril (1,530 g, 8,935 mmol) va
axit polyphosphoric (115,00%, 5 ml) dugc tron & nhiét 40 phong, dugc khudy bd
sung & 110°C trong 17 gid, va duoc lam mat v& nhiét d6 phong dé két thiic phan tng,
rdi tiép d6, hdn hop dugc thém vio dung dich natri bicacbonat bido hoa (300 ml), san
phidm phén tmg dugc chiét bing etyl axetat. L6p hitu co dugc ria bing dung dich
natri clorua bdo hoa, dugc séy kho b'flng magie sunfat khan, dugc loc, va cd déc trong
chan khéng. San phdm cb dic dugc pha lodng véi etyl axetat (10 ml) va duge khudy
& nhiét d6 moi truong xung quanh. Két tia duoc loc, duge ria bing etyl axetat, va
duoc sdy kho dé thu duge 1-phenylxyclopentan-1-cacboxamit dudi dang chit rin

mau tring (1,340 g, 79,2%).

Budc 3: 1-Phenylxyclopentan-1-amin hydroclorua

o HCI
NH,

NH,

Dung dich ctia 1-phenylxyclopentan-1-cacboxamit (1,350 g, 7,248 mmol) va
natri hydroxit (dung dich 3,00 M, 6,765 ml, 20,294 mmol) trong 1-butanol (30 ml)
duoc khudy & 0°C trong 1 gid, va duge tron voi natri hypoclorua (dung dich 11,00%,
5,675 ml, 10,147 mmol). Hbn hop phan tng dugc khudy bd sung & nhiét do phong
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trong 17 gidy, rdi tiép d6, nuwée duge thém vao hdn hop phéan tng, san phAm phan g
duge chiét bing etyl axetat. Lép hitu co dugc ria bang dung dich natri clorua bdo
hoa, duogc séy kho béng magie sunfat khan, dugc loc, va c¢d dic trong chin khong.
San phdm c6 dic dugc pha lodng vi etyl axetat va axit clohydric (dung dich 4,00 M,
2,718 ml, 10,872 mmol) va duogc khuéy & nhiét d6 moi truong xung quanh, 1-
phenylxyclopentan-1-amin hydroclorua thu duoc bing cach loc va dugc sdy khd aé
thu dugc 1-phenylxyclopentan-1-amin hydroclorua duéi dang chét rén mau tring

(0,753 g, 53,4%).

Buéc 4: Etyl 2-((1-phenylxyclopentyl)amino)pyrimidin-5-cacboxylat

HCI

H
Cl N N N
NH, + \W h - = \ﬁ X
N A o\/ N~ 0\/
o o

1-phenylxyclopentan-1-amin hydroclorua (0,753 g, 3,809 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,746 g, 3,999 mmol) va N,N-diisopropyletylamin (3,317
ml, 19,043 mmol) dugc tron & nhiét d6 phong trong 1,4-dioxan (10 ml), duge khudy
& 90°C trong 17 gid, va duge lam mat v& nhiét do phong dé két thuc phan img. Nudc
duoc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing etyl axetat.
Lép hitu co duge rira bing dung dich natri clorua béo hoa, dugc sdy kho bing magie
sunfat khan, duoc loc, va ¢d dic trong chin khong. San phém b dic duoc tinh ché
va tiép tuc dugc c6 dic bﬁng sdc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 5-15%)
dé thu dugc etyl 2-((1-phenylxyclopentyl)amino)pyrimidin-5-cacboxylat du6i dang
diu mau vang (0,345 g, 29,1%).

Budc 5: 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit

H H
N_ N N_ N
j/\ _— \r\
N_J__o N ¥
\/ / \NHZ
o (o]
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Etyl 2-((1-phenylxyclopentyl)amino)pyrimidin-5-cacboxylat (0,345 g, 1,108
mmol) va hydrazin monohydrat (1,077 ml, 22,159 mmol) trong etanol (3 ml) dugc
tron & nhiét 46 phong, duge lam néng & 120°C dudi bic xa vi séng trong 1 gio, va
dugc 1am maét vé nhiét 46 phong dé két thic phan tmg. Hon hop phan tng duge cb
dac dudi ap suét thap dé loai bé dung méi. Tiép d6, nudc duge thém vao hdn hop
phan tmg, san phim phan tmg dugc chiét bang diclometan. Hon hop hai pha duoc
cho di qua nhya frit dé loai bo két tua rin va 16p nudc, va 16p hiru co duoce cd dic
trong chan khong, 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit dugc
stt dung ngay ma khong can tinh ché thém (0,303 g, 92,0%, chét rdn mau vang nhat).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-phenylxyclopentyl)amino)pyrimidin-5-

cacbohydrazit
H H
NTN\ ) . NTN\ L0
M
N\%fN\NHz N\)\,(N\N CF,H
o) o H

Dung dich cua 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit
(0,150 g, 0,504 mmol) va trietylamin (0,105 ml, 0,757 mmol) trong diclometan (4
ml) duoc tron & nhiét @ phong véi anhydrit 2,2-difloaxetic (0,049 ml, 0,454 mmol).
Hbn hop phan tng dugc khudy & cing nhiét 6. Dung dich natri bicacbonat béo hoa
dugc thém vao hdn hop phan tmg, sin phdm phan tng dugc chiét bang diclometan.
Hbn hop hai pha duge cho di qua nhya frit d8 loai bo két ttia ran va 16p nudc, va 16p
hitu co duogc cd dic trong chian khong. San phém ¢d dac dugc tinh ché va tiép tuc
duoc cd dic bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 5-60%) dé thu duoc
N'-(2,2-difloaxetyl)-2-((1-phenylxyclopentyl)amino)pyrimidin-5-cacbohydrazit dudi
dang chit rin mau tring (0,183 g, 96,6%).

Budc 7: Hop chét 1579
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H H
N\rN\ o N\rN\
AN N, T N
N AN NN Ser H = \°
o H N-

»)—CFH
N

N'-(2,2-difloaxetyl)-2-((1-phenylxyclopentyl)amino)pyrimidin-5-
cacbohydrazit (0,192 g, 0,511 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chat phan tmg Burgess, 0,183 g, 0,767 mmol) trong tetrahydrofuran (4
ml) duoc tron & nhiét d¢ phong, dugc 1am néng & 150°C dudi birc xa vi song trong
30 phut, va dwoc lam mét vé& nhiét d6 phong dé két thic phan tmg. Hon hop phan
ting dwoc cb dic dudi 4p sudt thdp d& loai bo dung méi. Tiép d6, nudc duge thém
vao hén hop phan ting, san phdm phan tmg dugc chiét bang diclometan. Hon hop hai
pha duoc cho di qua nhwa frit dé loai bd két tia rin va 16p nuéc, va 16p hiru co dugce
cd ddc trong chan khong. Sén phém cd dic duge tinh ché va tiép tuc dugc cb dac
bing séc ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-10%) dé& thu dugc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclopentyl)pyrimidin-2-amin ~ dudi
dang chit rin mau tring (0,047 g, 25,7%).

1H NMR (400 MHz, CDCls) § 8,90 (s, 1H), 8,80 (s, 1H), 7,45 (d, /= 9,0 Hz,
2H), 7,31 (t, J=7,7 Hz, 2H), 7,22 (t, J= 7,3 Hz, 1H), 6,88 (t, J= 51,7 Hz, 1H), 6,17
(s, 1H), 2,48 - 2,44 (m, 2H), 2,26 - 2,23 (m, 2H), 1,94 - 1,90 (m, 4H); LRMS (ES)
m/z 358,5 (M*+ 1).

Vi du 5: Hop chit 1580, N-(1-phenylxyclopentyl)-5-(5-(triflometyl)-1,3.4-

oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-phenylxyclopentyl)amino)-N'-(2,2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit
H H
N N\ N N\ o
N AN Nonh, N AN NN ek,
o o H
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Dung dich cta 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit
(0,150 g, 0,504 mmol) va trietylamin (0,105 ml, 0,757 mmol) trong diclometan (4
ml) dugc tron & nhiét 40 phong v6i anhydrit trifloaxetic (0,064 ml, 0,454 mmol).
Hodn hop phén tmg dugc chuén bi & nhiét d6 phong dugc khudy & ciing nhiét do, rdi
tiép d6 dung dich natri bicacbonat bdo hda dugc thém vao hdn hop phan ung, san
phim phan tmg dugc chiét bing diclometan. Hon hop hai pha dugc cho di qua nhya
frit d& loai bo két ta rén va 16p nude, va 16p hitu co duge c6 dédc trong chian khong.
San phdm cb dic dugc tinh ché va tiép tuc duge cb dic bang séc ky cot (SiOs, cot 4
g; etyl axetat/hexan = 5-60%) dé thu duogc 2-((1-phenylxyclopentyl)amino)-N'-
(2,2,2-trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chét rin mau tring (0,145 g,
73,1%).

Budc 2: Hop chéit 1580

H H
N o NS |
N)WN\N)& F NJ\(O
N CFs | )—CFs
(o] N-N

2-((1-phenylxyclopentyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (0,150 g, 0,385 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,138 g, 0,578 mmol) trong tetrahydrofuran (4
ml) dugc tron & nhiét do phong, dugc lam néng ¢ 150°C dudi birc xa vi song trong
30 phit, va dwoc 1am mét vé nhiét d6 phong dé két thuc phan tng. Hon hop phan
{ng duge cb dic dudi ap suat thip @& loai bo dung méi. Tiép d6, nuéc duge thém
vao hdn hop phan tmg, san phim phan g dugc chiét bang diclometan. Hon hop hai
pha dugc cho di qua nhya frit dé loai bo két tia ran va 16p nude, va 16p hitu co dugc
¢6 dic trong chan khéng. San phim c6 ddc dugc tinh ché va tiép tuc dugc co dic
bing sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-10%) dé thu dugc N-(1-
phenylxyclopentyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin  du6i
dang chét rdn mau tréng (0,010 g, 6,9%).
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IH NMR (400 MHz, CDCl;) & 8,89 (s, 1H), 8,79 (s, 1H), 7,46 - 7,43 (m, 2H),
7,33 - 7,29 (m, 2H), 7,25 - 2,21 (m, 1H), 6,23 (s, 1H), 2,48 - 2,43 (m, 2H), 2,27 -
2,23 (m, 2H), 1,92 - 1,90 (m, 4H); LRMS (ES) m/z 376,5 (M* + 1).

Vi_du 6: Hop chit 1581, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-

phenvlxyclohexyl)pyrimidin-2-amin

Budce 1: 1-Phenylxyclohexan-1-cacbonitril

CN
CN

Dung dich cua phenylaxetonitril (2,000 g, 17,072 mmol) va 1,5-
dibromopentan (2,036 ml, 17,072 mmol) trong N,N-dimetylformamit (100 ml) duoc
khuéy & 0°C trong 30 phit, va dugce trdn v6i natri hydrua (60,00%, 1,502 g, 37,559

mmol). H3n hop phéan img dugc khudy bd sung & 50°C trong 17 gid, duge 1am mat
vé nhiét d6 phong, va duoc phan chia giita etyl axetat va nudc. Lép hitu co dugc rira
b?mg dung dich natri clorua bdo hoa, dugc séy kho bing magie sunfat khan, dugc loc,
va cb dic trong chin khong, 1-phenylxyclohexan-1-cacbonitril dugc st dung ngay

ma khong can tinh ché thém (3,370 g, 115,3%, ddu mau nau).

Budce 2: 1-Phenylxyclohexan-1-cacboxamit

cN— NH,

Hdn hop ctia 1-phenylxyclohexan-1-cacbonitril (1,660 g, 8,960 mmol) va axit
polyphosphoric (5 ml) dugc khudy & nhiét ¢ phong rdi tiép d6 duoc khudy bd sung
& 110°C trong 17 gid, duoc lam mét vé nhiét &6 phong dé két thic phan tmg, rdi tiép
d6, hén hop duge rét tir tir vao dung dich natri bicacbonat bdo hoa (300 ml) ¢ 0°C,
rdi tiép d6 dugc chiét bing etyl axetat. Lép hitu co duge rira bang dung dich natri

clorua bio hoa, dugc say kho béng magie sunfat khan, duoc loc, va c6 dic trong chin
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khéng. San phdm cd dic dugc pha loing véi etyl axetat (10 ml) va duge khudy &
nhiét 46 mdi trudmg xung quanh. Két tiia duoc loc, dugc rira bing etyl axetat va dugc
sdy kho dé thu duoc 1-phenylxyclohexan-1-cacboxamit duéi dang chét rén mau tréng
(1,090 g, 59,8%).

Bude 3: 1-Phenylxyclohexan-1-amin hydroclorua

0 HCl
NH,

Dung dich cta 1-phenylxyclohexan-1-cacboxamit (1,090 g, 5,362 mmol) va
natri hydroxit (dung dich 3,00 M, 5,004 ml, 15,013 mmol) trong 1-butanol (30 ml)
duoc khqu & 0°C trong 1 gio, va dugc trdn véi natri hypoclorua (11,00%, 5,080 g,
7,507 mmol). H8n hop phan tng dugc khudy bd sung & nhiét d6 phong trong 17 gid,
rdi tiép d6, nude duge thém vao hdn hop phan tng, sin phim phan tmg dugc chiét
bing etyl axetat. Lép hitu co dugce rira bing dung dich natri clorua bao hoa, dugc sdy
khé bing magie sunfat khan, dugc loc, va ¢6 dic trong chin khong. San phim c6 dic
dugc pha lodng véi etyl axetat va axit clohydric (dung dich 4,00 M, 2,011 ml, 8,043
mmol) va dugc khue‘iy & nhiét d6 moi truong xung quanh. K&t tta duoc loc, dugce rira
bing etyl axetat va dugc siy kho dé thu dugc 1-phenylxyclohexan-1-amin

hydroclorua duéi dang chét rin mau tréng (0,536 g, 47,2%).

Budc 4: Etyl 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacboxylat

HCI cil. N H
N N
N, '
N_~ O\/ N O\/
0 0

1-phenylxyclohexan-1-amin hydroclorua (0,536 g, 2,532 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,496 g, 2,658 mmol) va N,N-diisopropyletylamin (2,205
ml, 12,658 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (10 ml) 1di tiép d6
dugc khudy & 90°C trong 17 gid, va dugc 1am mat vé nhiét d6 phong dé két thic
phén tmg, rdi tiép d6, nudc duge thém vao hdn hop phan tmg, san pham phan {mg
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duge chiét bing etyl axetat. Lép hiru co dugce rira bing dung dich natri clorua bdo
hoa, duoc séy kho bﬁng magie sunfat khan, dugc loc, va c6 dic trong chin khong.
San phém cd dic duoc tinh ché va tiép tuc duogc cd dic béng séc ky cot (SiO2, cot 12
g, etyl axetatthexan = 5-15%) d& thu dugc etyl 2-((I-
phenylxyclohexyl)amino)pyrimidin-5-cacboxylat du¢i dang dau mau vang (0,372 g,
45,2%).

Budc 5: 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit

H
H N N
S DN
N\)\WO\/ "NH,
(0]
o]

Etyl 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacboxylat (0,372 g, 1,143
mmol) va hydrazin monohydrat (1,111 ml, 22,863 mmol) trong etanol (3 ml) duoc
tron & nhiét d6 phong, dugc lam néng & 120°C dudi buc xa vi séng trong 1 gio, va
duoc 1am mat v& nhiét d6 phong dé két thic phan tmg. Hon hop phén ung dugc cb
dic dudi 4p sut thip dé loai bo dung méi. Tiép d6, nwéc duge thém vao hdn hop
phéan tmg, san phim phan g duoc chiét bing diclometan. Hn hop hai pha duoc
cho di qua nhua frit d loai bo két tha rén va 16p nuéc, va 16p hiru co duogc cb dic
trong chin khong, 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit dugc
st dung ngay ma khong cin tinh ché thém (0,342 g, 96,1%, chét rin mau vang nhat).

Budéc 6: N'-(2.2-difloaxetyl)-2-((1-phenylxyclohexyl)amino)pyrimidin-5-

cacbohydrazit

H H
NTN\ H N\II/N\ H 9
J
0 o H

Dung dich cta 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit
(0,170 g, 0,546 mmol) va trietylamin (0,114 ml, 0,819 mmol) trong diclometan (4
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ml) duoc tron & nhiét d6 phong véi anhydrit 2,2-difloaxetic (0,086 g, 0,491 mmol).
Hbn hop phan tmg dugc khudy & ciing nhiét d trong 1 gid. Dung dich natri
bicacbonat bdo hoa duoc thém vao hdn hop phan tmg, san phim phan tng dugc chiét
bang diclometan. Hon hop hai pha dugc cho di qua nhya frit 8 loai bo két ta ran va
16p nuée, va 16p hitu co dugce cd dic trong chan khong. San pham cb dic dugce tinh
ché va tiép tuc dugc c6 dic bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 5-
60%) dé& thu dugc N'-(2,2-difloaxetyl)-2-((1-phenylxyclohexyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,205 g, 96,4%).

Buéc 7: Hop chét 1581

H H
NN oy e ——— s
N~ N‘NJ\CFH N__~ (o]
N 2 N\~N/>/CF2H

o

N'-(2,2-difloaxetyl)-2-((1-phenylxyclohexyl)amino)pyrimidin-5-
cacbohydrazit (0,215 g, 0,552 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,197 g, 0,828 mmol) trong tetrahydrofuran (4
ml) dugc tron & nhiét 46 phong roi tiép d6 duogc 1am néng & 150°C dudi bic xa vi
séng trong 30 phut, va dugc lam mat vé& nhiét do phong dé két thuc phan tmg. Hon
hop phan tmg dugc cd dic dusi ap sudt thip dé loai bd dung méi. Tiép d6, nude
duge thém vao hdn hop phan tmg, san phdm phéan tmg dugce chiét bing diclometan.
Hon hop hai pha duge cho di qua nhya frit d8 loai bo két tiia rén va 16p nuéc, va 16p
hitu co dugc ¢b6 dic trong chan khéng. San phém cd dic duogc tinh ché va tiép tuc
duoc cb dic béng séc ky cdt (SiO2, cOt 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-phenylxyclohexyl)pyrimidin-2-amin
duéi dang cht rén mau tring (0,065 g, 31,7%).

IH NMR (400 MHz, CDCl3) & 8,92 (s, 1H), 8,73 (s, 1H), 7,46 - 7,43 (m, 2H),
7.33 - 7,28 (m, 2H), 7,25 - 7,21 (m, 1H), 7,01 - 6,75 (m, 1H), 6,11 (s, 1H), 2,54 (d, J
= 13,5 Hz, 2H), 1,94 (td, J = 13,1, 3,7 Hz, 2H), 1,81 - 1,60 (m, 5H), 1,42 - 1,29 (m,
1H); LRMS (ES) m/z 372,3 (M* + 1).
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Vi du 7: Hop chat 1582, N-(1-phenylxyclohexyl)-5-(5-(triflomety])-1,3.4-

oxadiazol-2-y)pyrimidin-2-amin

Budc 1: 2-((1-phenylxyclohexyl)amino)-N'-(2.2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit

NN NN
Tla, —— 30t
Z “NH, Z NTCR
o 0

Dung dich cua 2-((1-phenylxyclohexyl)amino)pyrimidin-5-cacbohydrazit
(0,170 g, 0,546 mmol) va trietylamin (0,114 ml, 0,819 mmol) trong diclometan (4
ml) dugc tron & nhiét d6 phong véi anhydrit trifloaxetic (0,069 ml, 0,491 mmol).
Hbn hop phan tmg dugc khudy & ciing nhiét d6 trong 1 gid. Dung dich natri
bicacbonat bdo hoa duoc thém vao hdn hop phan img, sin phdm phan tmg duoc chiét
bing diclometan. Hon hop hai pha duoc cho di qua nhua frit 8 loai bo két tia rén va
16p nude, va 16p hitu co duge ¢b dic trong chan khéng, San pham c6 dic duge tinh
ché va tiép tuc dugc c6 dic bing sic ky cot (SiO2, cft 4 g; etyl axetat/hexan = 5-
60%) dé thu dugc 2-((1-phenylxyclohexyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit du6i dang chét rdn mau tréng (0,180 g, 80,9%).

Budc 2: Hop chit 1582

H
Y w ¢ S
N AN I N_A_ o
W | )—CFs

(o) N-N

2-((1-phenylxyclohexyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-3-
cacbohydrazit (0,180 g, 0,442 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,158 g, 0,663 mmol) trong tetrahydrofuran (4
ml) dugc tron & nhiét d§ phong r6i tiép d6 dugce lam néng & 150°C dudi buc xa vi
séng trong 30 phut, va dugc 1am mat vé nhiét ¢ phong dé két thic phan umg. Hon
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hop phan tmg dugc cé dic dudi ap sudt thip dé loai bé dung méi. Tiép d6, nudc
dugc thém vao hdn hop phan tng, sin phim phan tmg dugc chiét bang diclometan.
Hon hop hai pha duoc cho di qua nhua frit dé loai bo két tia rén va 16p nude, va 16p
hitu co dugc cd dac trong chan khéng. San phém ¢d dic duge tinh ché va tiép tuc
duoc cod dic b?mg séc ky cdt (SiO2, cOt 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
N-(1-phenylxyclohexyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
dudi dang chét rin mau vang nhat (0,020 g, 11,6%).

IH NMR (400 MHz, CDCls) § 8,91 (s, 1H), 8,73 (s, 1H), 7,44 (d, J = 9,4 Hz,
2H), 7,32 (t, J = 7,7 Hz, 2H), 7,25 - 7,21 (m, 1H), 6,15 (s, 1H), 2,54 (d, J= 13,7 Hz,
2H), 1,94 (td, J= 13,1, 3,7 Hz, 2H), 1,81 - 1,60 (m, 5H), 1,43 - 1,36 (m, 1H); LRMS
(ES) m/z 390,3 (M*+ 1).

Vi du 8: Hop chit 1603, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])-N-(1-(4-

metoxyphenyl)xyclobutyl)pyrimidin-2-amin

Bude 1: 1-(4-metoxyphenyl)xyclobutan-1-cacbonitril

/o -
CN CN

Dung dich cta 2-(4-metoxyphenyl)axetonitril (5,000 g, 33,972 mmol) va natri
hydrua (60,00%, 2,989 g, 74,738 mmol) trong N,N- dimetylformamit (100 ml) duoc
tron & 0°C v6i 1,3-dibromopropan (3,447 ml, 33,972 mmol), dugc khuéy & nhiét do

phong trong 17 gid, va dugce dimg phan Umg & nhi€t 4o phong béng cach bd sung
dung dich natri bicacbonat bdo hoa (10 ml, khudy 10 phit). H5n hgp phén {mg dugc
cd dic dudi ap suét thap dé loai bé dung méi. Tiép d6, nwdc duge thém vao hén hop
phén tmg, san phim phan img dugc chiét bing etyl axetat. L6p hiru co duge rira bing
dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va
cb6 dic trong chan khdéng. San phém cd diac duogc tinh ché va tiép tuc dugc cd dac
bing séc ky cot (SiO2, cot 40 g; etyl axetat’hexan = 0-5%) dé thu dugc 1-(4-
metoxyphenyl)xyclobutan-1-cacbonitril duéi dang chit rin mau tring (1,760 g,
27,7%).
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Budc 2: 1-(4-metoxyphenyl)xyclobutan-1-cacboxamit

/o /0 o

CN

NH,

Dung dich cua 1-(4-metoxyphenyl)xyclobutan-1-cacbonitril (1,760 g, 9,400
mmol), natri hydroxit (25,00%, 0,376 g, 2,350 mmol), hydro peroxit (30,00%, 3,197
g, 28,199 mmol) va tetra-n-butylamoni bromua (0,030 g, 0,094 mmol) trong metanol
(150 ml) dugc chudn bi & nhiét d6 phong dugc khudy & cing nhiét do trong 17 gio.
Tiép d6, nudc duge thém vao hdn hgp phéan tng, san pham phan tmg dugc chiét bang
etyl axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, dugc loc, va c6 dic trong chdn khong, 1-(4-
metoxyphenyl)xyclobutan-1-cacboxamit dugc str dung ngay ma khong cAn tinh ché

thém (1,810 g, 93,8%, chét rin mau tring).

Budc 3: 1-(4-metoxyphenyl)xyclobutan-1-amin hydroclorua

0 o 0 HCl

— NH,

NH,

Dung dich ctia 1-(4-metoxyphenyl)xyclobutan-1-cacboxamit (1,810 g, 8,818
mmol), natri hypoclorua (dung dich 11,00%, 6,904 ml, 12,345 mmol) va natri
hydroxit (dung dich 3,00 M, 8,230 ml, 24,691 mmol) trong 1-butanol (30 ml) dugc
chuén bi & nhiét d6 phong dugc khudy & cing nhiét d6 trong 17 gid. Tiép dé, nuée
duge thém vao hén hop phan mg, san phdm phan tmg dugc chiét bing etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho6 bing magie
sunfat khan, dugc loc, va duge ¢d dic trong chan khong. Can dugc pha lodng voi etyl
axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 3,307 ml, 13,227 mmol)
va dugc khudy & nhiét 6 méi trudng xung quanh. Két taa dugce loc, duge rira bing
etyl axetat va dugc siy khod dé thu duogc 1-(4-metoxyphenyl)xyclobutan-1-amin

hydroclorua duéi dang chét rén mau tring (0,546 g, 29,0%).
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Bugec  4: Etyl  2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

o -0
- Hcl CIWN\ n N
= ~
(o]
(o]

1-(4-metoxyphenyl)xyclobutan-1-amin hydroclorua (0,546 g, 2,555 mmol),
etyl 2-clopyrimidin-5-cacboxylat (0,501 g, 2,683 mmol) va N,N-diisopropyletylamin
(2,225 ml, 12,774 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (10 ml), duoc
khudy & 110°C trong 17 gid, rdi tiép d6 dugc 1am mat vé nhiét 4o phong dé két thuc
phan tmg. H8n hop phan tng dugc ¢b dic dudi 4p suét thép dé loai bd dung méi, rdi
tiép d6 san phim cb dic dugce tinh ché va co dic bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-10%) dé thu dugc etyl 2-((1-(4-
metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chit rin mau
vang (0,239 g, 28,6%).

Buéce 5: 2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

(o} o

7 7

NN N_ N
—_—
A TN w
N__~ 0\/ N_~ N\NHZ
(o) (o)

Etyl 2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,478
g, 1,460 mmol) va hydrazin monohydrat (1,419 ml, 29,202 mmol) dugc trdn & nhi€t
d6 phong trong etanol (4 ml), dugc khudy & 120°C trong 17 gid, va dugc lam mét vé
nhiét d6 phong dé két thic phan tmg. Hon hop phén tng dugc ¢ dic dudi ap suét
thép dé loai b dung moéi, rdi tiép d6, két tua dugce loc, duoc rira béng etanol, va dugc
siy khé dé& thu dugc 2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chét rin mau tring (0,433 g, 94,6%).

Budc 6: N'-(2,2-difloaxetyl)-2-((1-(4-

metoxypheny)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
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Dung dich cua 2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,100 g, 0,319 mmol) va trietylamin (0,067 ml, 0,479 mmol) trong
diclometan (10 ml) dugc tron ¢ nhiét do phong véi anhydrit 2,2-difloaxetic (0,031
ml, 0,287 mmol), dugc khqu & cung nhiét do trong 48 gid. Dung dich natri
bicacbonat bdo hoa dugc thém vao san phim ¢b dic, san phdm phan tmg dugc chiét
bing diclometan. H3n hop hai pha dugc cho di qua nhua frit dé loai bo két tiia ran va
16p nuéde, va 16p hitu co duoce c¢b dic trong chin khong. San phém c6 dic dugc tinh
ché va tiép tuc dugc cb dic bang séc ky cot (SiO2, cdt 4 g; etyl axetat/hexan = 0-
70%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(4-
metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit duéi dang chit rdn mau
tring (0,040 g, 32,0%).

Budc 7: Hop chét 1603

/O /O
H H
N e g S
N N N
Z N7 CFH Z \°
(o] N-

)—CFH
N

N'-(2,2-difloaxetyl)-2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,040 g, 0,102 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (cht phan tng Burgess, 0,037 g, 0,153 mmol) trong tetrahydrofuran (3
ml) duoc tron & nhiét d6 phong, dugc 1am néng & 150°C duéi bic xa vi séng trong
30 phut, va dugc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon hop phan
ung dugc c6 dic dudi ap suét thip dé loai bé dung mdi. Tiép d6, nuéc dugc thém
vao hdn hop phén tmg, san phim phan tmg dugc chiét bang diclometan. Hon hop hai
pha dugc cho di qua nhua frit d8 loai bo két tha ran va 16p nuéce, va 16p hitu co duoc
c6 dic trong chan khong. San phém ¢ dic duge tinh ché va tiép tuc duoc cbd dac
bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-20%) dé thu duoc 5-(5-
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(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-metoxyphenyl)xyclobutyl)pyrimidin-2-
amin duéi dang chét rén mau tring (0,022 g, 57,7%).

IH NMR (400 MHz, CDCls) § 8,89 (s, 2H), 7,45 (d, J = 8,8 Hz, 2H), 7,20 -
6,76 (m, 3H), 6,40 (s, 1H), 3,81 (s, 3H), 2,76 - 2,70 (m, 2H), 2,65 - 2,58 (m, 2H),
2,20 - 2,13 (m, 1H), 2,07 - 1,96 (m, 1H); LRMS (ES) m/z 374,4 (M* + 1).

Vi du 9: Hop chat 1604, N-(1-(4-metoxyphenyl)xyclobutyl)-5-(5-

(triflometyl)-1.3.4-oxadiazol-2-y])pyrimidin-2-amin

Budc 1: 2-((1-(4-metoxyphenyl)xyclobutyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

) _0
H H
B T —— R
)%
N\)\WN\NHZ N\)\H/N\N CF
(o] (o) H

Dung dich cua 2-((1-(4-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,204 g, 0,651 mmol) va trietylamin (0,136 ml, 0,977 mmol) trong

-

diclometan (10 ml) duoc tron & nhiét 6 phong vdi anhydrit trifloaxetic (0,083 ml,
0,586 mmol), va duoc khudy & clng nhiét d§ trong 48 gid. Dung dich natri
bicacbonat bdo hoa dugc thém vao hdn hop phéan tmg, san phim phan tmg dugc chiét
bing diclometan. Hon hgp hai pha dugc cho di qua nhua frit 8 loai bo két tila rén va
16p nude, va 16p hitu co duge c6 dic trong chan khong. San phém cO dic dugc tinh
ché va tiép tuc dugc c6 dic bang sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-
60%) dé& thu dugc  2-((1-(4-metoxyphenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chét rin mau tring (0,057 g,
21,4%).

Buéc 2: Hop chét 1604
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N

2-((1-(4-metoxyphenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,057 g, 0,139 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chat phan ing Burgess, 0,050 g, 0,209 mmol) trong tetrahydrofuran (3
ml) duoc tron & nhiét d6 phong, duge 1am néng & 150°C dudi bic xa vi séng trong
30 phit, va duoc 1am mat vé nhiét ¢ phong dé két thiic phan tmg. Hon hop phén
tmg duogc 6 dic dudi ap sut thip dé loai bo dung mdi. Tiép d6, nude duge thém
vao hdn hop phén tng, san phim phan tmg duoc chiét béng diclometan. Hon hop hai
pha dugc cho di qua nhya frit dé loai b6 két tia rin va 16p nuée, va 16p hitu co duge
cb dic trong chan khong. San phdm cb dic dugc tinh ché va tiép tuc dugc co dic
bing sic ky cot (SiOa, cot 4 g; etyl axetat/hexan = 0-10%) dé thu duoc N-(1-(4-
metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
dudi dang chit rin mau tring (0,008 g, 14,7%).

IH NMR (400 MHz, CDCL) & 8,88 (s, 2H), 7,44 (d, J = 8,8 Hz, 2H), 6,88 (d,
J=8,8 Hz, 2H), 6,41 (s, 1H), 3,81 (s, 3H), 2,77 - 2,70 (m, 2H), 2,65 - 2,58 (m, 2H),
2,21-2,13 (m, 1H), 2,01 - 1,94 (m, 1H); LRMS (ES) m/z 392,4 (M* + 1).

Vi du 10: Hop chit 1605, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(3-

metoxyphenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: 1-(3-metoxyphenyl)xyclobutan-1-cacbonitril

—_— CN
\0 CN o

Dung dich ctia 2-(3-metoxyphenyl)axetonitril (5,000 g, 33,972 mmol) va natri
hydrua (60,00%, 2,989 g, 74,738 mmol) trong N,N- dimetylformamit (100 ml) duoc
tron & 0°C voi 1,3-dibromopropan (3,447 ml, 33,972 mmol), dugc khuéy o nhiét 3o
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phong trong 17 gid, va duge ding phan tng & nhiét 4o phong bing cach b6 sung
dung dich natri bicacbonat bio hoa (10 ml, khudy 10 phat). H5n hop phén g dugc
cd dic dudi ap suét thp dé loai bod dung moi. Tiép d6, nudc duge thém vao hdn hop
phén g, san phdm phan tmg duoc chiét bing etyl axetat. Lép hitu co dugce rira bing
dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va
cd dédc trong chén khdéng. San phém ¢ dic duoc tinh ché va tiép tuc duoc c6 dic
bing sic ky cot (SiOz, cot 40 g; etyl axetat/hexan = 0-5%) @& thu dugc 1-(3-
metoxyphenyl)xyclobutan-1-cacbonitril duéi dang ddu khéng mau (2,810 g, 44,2%).

Budce 2: 1-(3-metoxyphenyl)xyclobutan-1-cacboxamit

o]

Dung dich cua 1-(3-metoxyphenyl)xyclobutan-1-cacbonitril (2,810 g, 15,007
mmol), natri hydroxit (25,00%, 0,600 g, 3,752 mmol), hydro peroxit (30,00%, 5,105
g, 45,022 mmol) va tetra-n-butylamoni bromua (0,048 g, 0,150 mmol) trong metanol
(150 ml) dugc chudn bi & nhiét do phong duoc khuéy & cung nhiét d¢ trong 17 gio.
Tiép d6, nuée duge thém vao hdn hop phén tng, sén phim phan tng dugc chiét bing
etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, duoc loc, va c6 dic trong chidn khdng, 1-(3-
metoxyphenyl)xyclobutan-1-cacboxamit dugc str dung ngay ma khong cin tinh ché

thém (1,970 g, 64,0%, chét rin mau tring).

Buéc 3: 1-(3-metoxyphenyl)xyclobutan-1-amin hydroclorua

o) HCl
_— NH
o NH, o 2

Dung dich cua 1-(3-metoxyphenyl)xyclobutan-1-cacboxamit (1,970 g, 9,598

mmol), natri hypoclorua (dung dich 11,00%, 7,515 ml, 13,437 mmol) va natri

hydroxit (dung dich 3,00 M, 8,958 ml, 26,873 mmol) trong 1-butanol (30 ml) dugc

chuén bi & nhiét o phong dwoc khudy & ciing nhiét d6 trong 17 gid. Tiép d6, nudc
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duogc thém vao hdn hop phéan tmg, san phdm phan tmg duge chiét bang etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua béo hoa, dugc siy kho bing magie
sunfat khan, dugc loc, va cd dic trong chan khong. San phém ¢d dic dugce pha lodng
voi etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 3,599 ml,
14,396 mmol) va dugc khuéy & nhiét d6 moi treong xung quanh. Két tua dugc loc,
dugc rGa bing etyl axetat va dugc sdy kho dé thu dugc 1-(3-
metoxyphenyl)xyclobutan-1-amin hydroclorua duéi dang chét rin mau tring (1,070
g, 52,2%).

Bugc  4: Etyl  2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat
HCl NN H
NH W'/ o N NS
\o 2 + N__~ 0\/ W|/
N S OV
o
o

1-(3-metoxyphenyl)xyclobutan-1-amin hydroclorua (1,070 g, 5,007 mmol),

etyl 2-clopyrimidin-5-cacboxylat (0,981 g, 5,257 mmol) va N,N-diisopropyletylamin
(4,360 ml, 25,034 mmol) dugc tron & nhiét dd phong trong 1,4-dioxan (10 ml), dugc
khudy & 110°C trong 17 gid, rdi tiép d6 duoc 1am mét v& nhiét d6 phong dé két thic
phan tmg. Hén hop phan tmg duoc ¢d dac dudi dp suét thap dé loai bé dung mdi, rdi
tiép dé, san phém ¢6 dic duoc tinh ché va tiép tuc duogc c6 dic béng séc ky cot (SiOa,
c6t 12 g etyl axetathexan = 0-10%) d& thu dugc etyl 2-((1-3-
metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chdt rin mau

vang (1,140 g, 69,5%).

Buée 5: 2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

H H
~ N N ~ N N
© D © T )
N~ o N _~ N\NH
2
o o
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Etyl 2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (1,140
g, 3,482 mmol) va hydrazin monohydrat (3,385 ml, 69,644 mmol) dugc tron & nhiét
d6 phong trong etanol (4 ml), duoc khudy & 120°C trong 17 gid, va dugc 1am mat vé
nhiét 46 phong dé két thic phan tng. Hdn hop phan tmg dugc cd dic dudi ap sult
thép dé loai bd dung mdi, rdi tiép d6, két tua dugce loc, dugc rira béng etanol, va duoc
sdy kho d& thu duoc 2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit du6i dang chit rin mau tring (0,636 g, 58,3%).

Budc 6: N'-(2,2-difloaxetyl)-2-((1-(3-

metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

H H
~ N N ~ N N
Ao i
Z “NH, Z N7 CFH
o o

Dung dich cua 2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,336 g, 1,072 mmol) va trietylamin (0,224 ml, 1,608 mmol) trong
diclometan (10 ml) duogc tron & nhiét 46 phong véi anhydrit 2,2-difloaxetic (0,105
ml, 0,965 mmol), va dugc khqu & cung nhiét do trong 48 gid. Dung dich natri
bicacbonat bdo hoa duoc thém vao hdn hop phéan tmg, san phdm phan tmg dugc chiét
bing diclometan. H3n hop hai pha dwgc cho di qua nhya frit & loai bo két tia rén va
16p nudce, va 16p hitu co duge cd dédc trong chin khong. San pham cb dic duge tinh
ché va tiép tuc dugc c6 dic bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-
70%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(3-
metoxyphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit duéi dang chit rin mau
trang (0,103 g, 24,5%).

Budc 7: Hop chét 1605

H H
N_ _N N__N
"o YN w © - \o/©2§ YOS
N
25 N N\N/U\CFZH AP
o H N-

)—CFH
N
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N'-(2,2-difloaxetyl)-2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,100 g, 0,256 mmol) va axit clohydric (0,010 g, 0,268 mmol) trong
tetrahydrofuran (3 ml) duoc tron & nhiét @4 phong, duoc lam néng & 150°C dudi birc
xa vi song trong 30 phut, va dugc lam mat v& nhiét d6 phong dé két thiic phan mg.
Hdn hop phan tmg duoc cb dic dudi ap sut thip dé loai bé dung moi. Tiép d6, nu6e
dugc thém vao hdn hop phan tmg, san phim phén tmg dugc chiét bing diclometan.
H3n hop hai pha dugc cho di qua nhya frit dé loai bo két tua rén va 16p nude, va 16p
hitu co duge ¢ dic trong chan khong. San phim c6 dic dugce tinh ché va tiép tuc
duoc ¢6 dic béng sic ky cdt (SiO2, cot 4 g; etyl axetat/hexan = 0-20%) dé thu duoc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
metoxyphenyl)xyclobutyl)pyrimidin-2-amin dué6i dang chét rin mau tring (0,056 g,
58,7%).

1IH NMR (400 MHz, CDCL) & 8,88 (s, 2H), 7,29 - 7,25 (m, 1H), 7,12 - 7,08
(m, 2H), 7,02 - 6,76 (m, 2H), 6,61 (s, 1H), 3,82 (s, 3H), 2,79 - 2,72 (m, 2H), 2,65 -
2,58 (m, 2H), 2,22 - 2,15 (m, 1H), 2,07 - 1,98 (m, 1H); LRMS (ES) m/z 374,4 (M* +
1.

Vi du 11: Hop chit 1606, N-(1-(3-metoxyphenyl)xyclobutyl)-5-(5-

(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3-metoxyphenyl)xyclobutyl)amino)-N'-(2.2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

H H
~ N N N N N
A AIdp g
Z “NH, Z N7 CFs
o o

Dung dich cia 2-((1-(3-metoxyphenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,300 g, 0,957 mmol) va trietylamin (0,200 ml, 1,436 mmol) trong

diclometan (10 ml) dugc tron & nhiét d6 phong voi anhydrit trifloaxetic (0,122 ml,
0,862 mmol), dwoc khudy & cling nhiét do trong 48 gio. Dung dich natri bicacbonat

bdo hoa dugc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing
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diclometan. H3n hop hai pha duoc cho di qua nhya frit dé loai bé két tia ran va 16p
nude, va 16p hitu co duge cd dic trong chén khong. San phém ¢c6 dic duge tinh ché
va tiép tuc dugc cd dic bing séc ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-60%) dé
thu duogc 2-((1-(3-metoxyphenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-
5-cacbohydrazit duéi dang chét rin mau tring (0,080 g, 20,4%).

Buéc 2: Hop chét 1606

H H
~ N_ _N ~ N__N
°’©Z§T\ O °©2§T\
N__~ N\J\ N - 0
CF, \
o) N-

)—CFs
N

2-((1-(3-metoxyphenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (0,423 g, 1,033 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chdt phan tng Burgess, 37,00%, 0,998 g, 1,550 mmol) trong
tetrahydrofuran (3 ml) dugc tron & nhiét 4 phong, duoc lam néng & 150°C dudi birc
xa vi séng trong 30 phit, va dugc lam mét vé nhiét d6 phong dé két thuc phan tmg.
Han hop phan tmg dwoc cd dic dudi ap suit thap @ loai bd dung moéi. Tiép d6, nudc
dugc thém vao hdn hop phan tmg, san phdm phan tmg dugce chiét bang diclometan.
Hon hop hai pha duoc cho di qua nhya frit @& loai bo két tia rén va 16p nuéc, va 16p
hitu co dugc ¢d ddc trong chan khong. San phém cd dic dugc tinh ché va tiép tuc
duoc ¢o dac b%ng séc ky cot (SiO2, cOt 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
N-(1-(3-metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin duéi dang chét rén mau trang (0,049 g, 12,1%).

IH NMR (400 MHz, CDCL) § 8,88 (s, 1H), 7,29 - 7,25 (m, 1H), 7,11 - 7,07
(m, 2H), 6,81 - 6,78 (m, 1H), 6,48 (s, 1H), 3,82 (s, 3H), 2,79 - 2,72 (m, 2H), 2,65 -
2,58 (m, 2H), 2,20 - 2,00 (m, 1H); LRMS (ES) m/z 392,1 (M*+ 1).

Vi du 12: Hop chit 1607, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(3-

flophenvyl)xyclobutyl)pyrimidin-2-amin

Buéce 1: 1-(3-flophenyl)xyclobutan-1-cacbonitril
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Dung dich cua 2-(3-flophenyl)axetonitril (6,000 g, 44,398 mmol) va natri
hydrua (2,344 g, 97,676 mmol) trong N,N- dimetylformamit (200 ml) dugc trén &
0°C véi 1,3-dibromopropan (4,504 ml, 44,398 mmol), duoc khuéy & 50°C trong 17
gid, duge 1am mét vé nhiét d6 phong, va dugc dumg phan tng & 0°C bang cach bd
sung dung dich natri bicacbonat bdo hoa (10 ml, khudy 10 phut). Hon hgp phan tmg
duoc ¢b dic dudi ap sudt thip dé loai bd dung moi. Tiép d6, nudc dugc thém vao
hén hop phan tmg, san phdm phan {mg dugc chiét bing hexan. Lép hitu co duge rira
bing dung dich natri clorua bdo hoa, dugc siy kho bang magie sunfat khan, dugc loc,
va cb dic trong chan khong. San phém c6 dic duoc tinh ché va tiép tuc dugce c6 dac
bing séc ky cot (SiOa, cOt 40 g; etyl axetat/hexan = 0-10%) d& thu dugc 1-(3-
flophenyl)xyclobutan-1-cacbonitril du6i dang dau khéng mau (4,270 g, 54,9%).

Budce 2: 1-(3-flophenyl)xyclobutan-1-cacboxamit

0

CN ——»

F F NH,

Dung dich cua 1-(3-flophenyl)xyclobutan-1-cacbonitril (2,400 g, 13,698
mmol), natri hydroxit (25,00%, 0,548 g, 3,424 mmol), hydro peroxit (30,00%, 4,659
g, 41,094 mmol) va tetra-n-butylamoni bromua (0,044 g, 0,137 mmol) trong metanol
(150 ml) duoc chuin bi & nhiét &6 phong dugc khudy & cing nhiét do trong 17 gid.
Tiép d6, nuée duge thém vao hdn hop phan g, sin phim phan img dugc chiét bing
etyl axetat. Lp hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, dugc loc, va c6 dic trong chan khong, 1-(3-
flophenyl)xyclobutan-1-cacboxamit dugc st dung ngay ma khong cAn tinh ché thém

(2,200 g, 83,1%, chét rin mau tring).

Budc 3: 1-(3-flophenyl)xyclobutan-1-amin hydroclorua
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Dung dich cua 1-(3-flophenyl)xyclobutan-1-cacboxamit (4,200 g, 21,737
mmol), natri hypoclorua (dung dich 11,00%, 17,019 ml, 30,432 mmol) va natri
hydroxit (dung dich 3,00 M, 20,288 ml, 60,863 mmol) trong 1-butanol (30 ml) dugc
chudn bi & nhiét d6 phong dugc khudy & ciing nhiét d trong 17 gio. Tiép do, nuéc
duoc thém vao hdn hop phan tng, san phim phan tmg dugc chiét bing etyl axetat.
L6p hitu co duge rira bang dung dich natri clorua bio hoa, duge sdy kho bing magie
sunfat khan, duoc loc, va c6 dac trong chan khong. San phém cd dic duogc pha loadng
voi etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 8,151 ml,
32,605 mmol) va duge khudy & nhiét d6 méi truong xung quanh. Két tha dugc loc,
duoc rira bing etyl axetat va dugc siy kho dé thu dugc 1-(3-flophenyl)xyclobutan-1-
amin hydroclorua du6i dang chat rin mau tring (2,390 g, 54,5%).

Budc 4: Etyl 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HCl C'\rN\ H
F 2 N~ o \ﬁ
N~ 0\/
(o)
(o]

1-(3-flophenyl)xyclobutan-1-amin hydroclorua (0,609 g, 3,020 mmol), etyl 2-

clopyrimidin-5-cacboxylat (0,592 g, 3,171 mmol) va N,N-diisopropyletylamin (2,630
ml, 15,099 mmol) duogc tron & nhiét 46 phong trong 1,4-dioxan (10 ml), duoc khqu
& 110°C trong 17 gio, va dwoc 1am mat vé nhiét d6 phong dé két thic phan ung. Hon
hop phén g dugc cd dic dudi ap suét thap 8 loai bé dung mdi. San phdm co dic
duogc tinh ché va tiép tuc dugc co dic bang sic ky cdt (SiO2, cot 12 g; etyl
axetat/hexan = 0-10%) aé thu duogc etyl 2-((1-(3-
flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(1,390 g, 146,0%).

Bude 5: 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
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Etyl 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (1,390 g,
4,408 mmol) va hydrazin monohydrat (4,285 ml, 88,156 mmol) dugc tron & nhi€t do
phong trong etanol (4 ml), dugc khudy & 120°C trong 17 gid, va dugc 1am mat vé
nhiét do phong dé két thic phan tmg. Hbn hop phan tmg dugc c6 dic dudi 4p suat
thip d& loai bé dung moi. Két tia dugc loc, dugc rira bing etanol, va duge sdy khd
dé thu dugc 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi
dang chét rén mau tring (0,932 g, 70,2%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-

5-cacbohydrazit

H H
N_ N N_ N
i A
Z “NH, 7 N7 CRH
0 0

Dung dich cua 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,500 g, 1,659 mmol) va trietylamin (0,347 ml, 2,489 mmol) trong
diclometan (10 ml) dugc tron & nhiét dd phong vdi anhydrit 2,2-difloaxetic (0,162
ml, 1,493 mmol), va duoc khudy & cing nhiét d6 trong 48 gid. Dung dich natri
bicacbonat bdo hoa dwgc thém vao hdn hop phan tmg, san phim phéan tng dugc chiét
bang diclometan. Hon hop hai pha dugc cho di qua nhura frit 8 loai bo két tiia rén va
16p nudce, va 16p hitu co duge co dic trong chan khéng. San phim c6 dic dugc tinh
ché va tiép tuc duogc cb dac b?mg séc ky cot (SiO2, cdt 4 g; etyl axetat/hexan = 0-
70%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(3-
flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dud¢i dang chit rin mau
tring (0,112 g, 17,8%).

Buéce 7: Hop chit 1607
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N'-(2,2-difloaxetyl)-2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,112 g, 0,295 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (ch4t phan ing Burgess, 0,106 g, 0,443 mmol) trong tetrahydrofuran (3
ml) dugc tron & nhiét do phong, dugc lam néng & 150°C dudi buc xa vi séng trong
30 phat, va dugc lam mét v& nhiét d6 phong dé két thic phan tmg. Hon hop phan
tmg dugc cb dic dudi ap sudt thip d& loai bo dung méi. Tiép d6, nudc duge thém
vao hén hop phan ng, san phdm phan tmg dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhya frit d8 loai bo két thia rén va 16p nuéc, va 16p hitu co dugc
cd dac trong chan khong. San phém ¢ dic duge tinh ché va tiép tuc duoc cb dic
bing séc ky cot (SiOz, cOt 4 g; etyl axetat/hexan = 0-20%) dé thu dugc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-flophenyl)xyclobutyl)pyrimidin-2-amin
dudi dang chét rin mau tring (0,012 g, 11,2%).

IH NMR (400 MHz, CDCls) & 8,89 (s, 1H), 7,34 - 7,27 (m, 2H), 7,24 - 7,21
(m, 1H), 7,02 - 6,76 (m, 2H), 6,49 (s, 1H), 2,77 - 2,70 (m, 2H), 2,63 - 2,56 (m, 2H),
2,25 -2,17 (m, 1H), 2,07 - 2,00 (m, 1H); LRMS (ES) m/z 362,4 (M* + 1).

Vi du 13: Hop chit 1608, N-(1-(3-flophenyl)xyclobutyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-y])pyrimidin-2-amin

Bude 1: 2-((1-(3-flophenyl)xyclobutyl)amino)-N'-(2,2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

H H
N _N N_ _N
F o, — 7 [N
Z “NH, Z N7 CF
0 0

Dung dich cua 2-((1-(3-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,432 g, 1,434 mmol) va trietylamin (0,300 ml, 2,150 mmol) trong
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diclometan (10 ml) dugc trén & nhiét 4o phong v&i anhydrit trifloaxetic (0,182 ml,
1,290 mmol), duoc khudy & cling nhiét d§ trong 48 gid. Dung dich natri bicacbonat
bio hoa duoc thém vao hdn hop phan tmg, san phim phan tng dugc chiét bing
diclometan. Hon hop hai pha duge cho di qua nhya frit d8 loai bo két tiia ran va 16p
nuée, va 16p hiru co duge cd dic trong chan khong. San phém ¢b dic duge tinh ché
va tiép tuc duoc cd dic bang séc ky cot (Si02, cot 4 g; etyl axetat/hexan = 0-60%) dé
thu dugc 2-((1-(3-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,071 g, 12,5%).
Budc 2: Hop chét 1608

H H
N N N N
F/©2§ Y'Y u © F/©Z§ YOS
N~ N\NJ\CF3 N0 .
I W

2-((1-(3-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (0,071 g, 0,179 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (ch4t phan tmg Burgess, 0,064 g, 0,268 mmol) trong tetrahydrofuran (3
ml) dugc tron & nhiét do phong, dugc lam néng & 150°C dudi birc xa vi song trong
30 phut, va duoc lam mat vé& nhiét 46 phong dé két thuc phéan tng. Hén hop phan
tmg dugc cd dic dudi ép suét thip dé loai bé dung mdi. Tiép d6, nuéc duge thém
vao hdn hop phan tmg, san phdm phéan tng duoc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhya frit d8 loai bo két tua rén va 16p nudc, va 16p hitu co dugc
c6 dic trong chan khong. San phém cd diac duogc tinh ché va tiép tuc dugce cbd déc
bing séc ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-10%) dé thu dwgc N-(1-(3-
flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin du6i
dang chit rén mau tring (0,040 g, 59,0%).

IH NMR (400 MHz, CDCls) & 8,92 (s, 1H), 8,87 (s, 1H), 7,32 - 7,27 (m, 2H),
7.24 - 721 (m, 1H), 6,97 - 6,92 (m, 1H), 6,42 (s, 1H), 2,78 - 2,71 (m, 2H), 2,63 -
2,56 (m, 2H), 2,25 - 2,17 (m, 1H), 2,07 - 2,00 (m, 1H); LRMS (ES) m/z 380,4 (M* +
1).

71

71/358



52349

Vi du 14: Hop chat 1609, 5-(5-(diflometyl)-1.3,4-oxadiazol-2-y1)-N-(1-(2-

flophenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: 1-(2-flophenyl)xyclobutan-1-cacbonitril

[;:L\/CN — CN
F

F

Dung dich cua 2-(2-flophenyl)axetonitril (3,000 g, 22,199 mmol) va natri
hydrua (60,00%, 1,953 g, 48,838 mmol) trong N,N- dimetylformamit (150 ml) dugc
tron & 0°C véi 1,3-dibromopropan (2,253 ml, 22,199 mmol), duoc khqu g 50°C
trong 17 gidy, dugc 1am mat vé& nhiét d6 phong, va dugc dimg phéan tmg & 0°C bing
cach bd sung dung dich natri bicacbonat bdo hoa (10 ml, khudy 10 phut). Hon hop
phan tmg dugc c6 dic dudi 4p sudt thép dé loai bo dung méi. Tiép d6, nude duogc
thém vao hdn hop phan tng, san phdm phan tmg dugc chiét bing etyl axetat. Lép
hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, duoc loc, va c6 dic trong chan khong. San phém ¢d dic duoc tinh ché
va tiép tuc duge cb dic bing séc ky cot (SiO2, cft 40 g; etyl axetat/hexan = 0-10%)
dé thu duogc 1-(2-flophenyl)xyclobutan-1-cacbonitril duéi dang diu khéng mau
(2,000 g, 51,4%).

Budc 2: 1-(2-flophenyl)xyclobutan-1-cacboxamit

0

CN NH,

Dung dich cua 1-(2-flophenyl)xyclobutan-1-cacbonitril (1,760 g, 10,045
mmol), natri hydroxit (25,00%, 0,402 g, 2,511 mmol), hydro peroxit (30,00%, 3,417
g, 30,135 mmol) va tetra-n-butylamoni bromua (0,032 g, 0,100 mmol) trong metanol
(150 ml) duoc chudn bi & nhiét d6 phong dugc khudy & cling nhiét d6 trong 17 gio.
Tiép d6, nuéc duge thém vao hdn hgp phan tng, san phdm phén tmg dugc chiét bing
etyl axetat. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, duoc sdy kho
béng magie sunfat khan, dugc loc, va cd dic trong chin khong, 1-(2-
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flophenyl)xyclobutan-1-cacboxamit dugc stt dung ngay ma khong cAn tinh ché thém

(1,760 g, 90,7%, chit rin mau tring).

Budce 3: 1-(2-flophenyl)xyclobutan-1-amin hydroclorua

o) HCl
I NH,

NH,

Dung dich cua 1-(2-flophenyl)xyclobutan-1-cacboxamit (1,760 g, 9,109
mmol), natri hypoclorua (dung dich 11,00%, 7,132 ml, 12,752 mmol) va natri
hydroxit (dung dich 3,00 M, 8,502 ml, 25,505 mmol) trong 1-butanol (30 ml) dugc
chufn bj & nhiét d6 phong duoc khudy & ciing nhiét d trong 17 gio. Tiép d6, nuéc
dugc thém vao hdn hop phan tng, san phdm phan tmg duge chiét bing etyl axetat.
Lép hitu co dugc rira bang dung dich natri clorua béo hoa, duge siy kho bing magie
sunfat khan, dugc loc, va c6 dic trong chan khong. San phém cd dac duogc pha lodng
véi etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 3,416 ml,
13,663 mmol) va dugc khudy & nhiét d6 méi trudng xung quanh. Két tia dugc loc,
dugce rira bing etyl axetat va dugc siy khd dé thu duge 1-(2-flophenyl)xyclobutan-1-
amin hydroclorua duéi dang chit rin mau tréng (0,609 g, 33,2%).

Budc 4: Etyl 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Hcl CI\WN\ Ho\
o e —— YT
P
F fo) ~
o

1-(2-flophenyl)xyclobutan-1-amin hydroclorua (0,609 g, 3,020 mmol), etyl 2-

clopyrimidin-5-cacboxylat (0,592 g, 3,171 mmol) va N,N-diisopropyletylamin (2,630
ml, 15,099 mmol) duoc tron & nhiét d phong trong 1,4-dioxan (10 ml), dugc khudy
& 110°C trong 17 gid, rdi tiép d6 duogc lam mat vé nhiét d6 phong dé két thuc phan
tmg. Hon hop phan ung duge cb dic dudi ap suét thip dé loai bé dung mbi. San
phﬁm ¢d dic duogc tinh ché va tiép tuc duoc cd dac bfmg séc ky cot (SiO2, cot 12 g;
etyl  axetathexan =  0-10%) d& thu dugc  etyl  2-((1-(2-
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flophenyl)xyclobutyl)Jamino)pyrimidin-5-cacboxylat du6i dang chét rin mau tring
(0,565 g, 59,3%).

Budce 5: 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

NN NN
_—
F \blll/\ o) F \Nﬁ\ H
= ~ = “NH,
o) o)

Etyl 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,565 g,
1,792 mmol) va hydrazin monohydrat (1,742 ml, 35,833 mmol) duoc trén & nhiét 4o
phong trong etanol (4 ml), dugc khudy & 120°C trong 17 gid, 1di tiép d6 dugc lam
mét v& nhiét 46 phong dé két thuc phan tmg. Hn hop phéan tmg dugc cb dic dudi ap
suét thép dé loai bo dung moi. K&t tha duge loc, duge rira b%mg etanol, va duoc siy
kho dé& thu duoc 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
dudi dang chit rin mau tring (0,350 g, 64,8%).

Bude 6: N'-(2.2-difloaxetyl)-2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-

5-cacbohydrazit

H H
NTN\ H NTN\ H 9
N, L
F N\)\H/N\NHZ F N\)\r N e
0 o H

Dung dich cua 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,664 mmol) va trietylamin (0,139 ml, 0,996 mmol) trong
diclometan (10 ml) duoc tron & nhiét @6 phong v6i anhydrit 2,2-difloaxetic (0,065
ml, 0,597 mmol), va dugc khudy & cing nhiét d§ trong 48 gid. Dung dich natri
bicacbonat bdo hoa dugc thém vao hdn hop phéan tmg, san phdm phan (mg dugc chiét
bing diclometan. Hon hop hai pha dugc cho di qua nhya frit @8 loai bo két tiia rén va
16p nuGe, va 16p hitu co duge ¢ dic trong chan khong. San phém ¢6 diac duogc tinh
ché va tiép tuc dugc cd dic béng sdc ky cbt (SiO2, cot 4 g; etyl axetat/hexan = 0-
70%) dé thu duge N'-(2,2-difloaxetyl)-2-((1-(2-
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flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin mau
trdng (0,062 g, 24,6%).

Budc 7: Hop chét 1609

H H
N N N N
@Z; TN u © @2; i
F N N\N/U\CFH F N.__ o
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N-N

N'-(2,2-difloaxetyl)-2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit (0,062 g, 0,163 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan ung Burgess, 0,058 g, 0,245 mmol) trong tetrahydrofuran (3
ml) dugc trén & nhiét do phong, duge lam néng & 150°C dudi bic xa vi séng trong
30 phut, va dugc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon hop phan
tmg duoc cb dic dudi ap suit thip dé loai bd dung méi. Tiép d6, nuéc duge thém
vao hdn hop phan mg, san phdm phéan tng duge chiét bang diclometan. Hon hop hai
pha dugc cho di qua nha frit @& loai bd két tia rin va 16p nudc, va 16p hitu co dugc
cb dic trong chan khong. San phém ¢ dic duoc tinh ché va tiép tuc duogc c6 dac
bing sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-20%) d& thu dugc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-flophenyl)xyclobutyl)pyrimidin-2-amin
dudi dang chét rin mau tring (0,008 g, 13,5%).

'H NMR (400 MHz, CDCL3) § 8,90 (s, 2H), 7,64 (td, J = 7,9, 1,8 Hz, 1H),
7.26 - 7,20 (m, 1H), 7,12 (td, J = 7,5, 1,3 Hz, 1H), 7,03 - 6,76 (m, 2H), 6,52 (s, 1H),
2,87 - 2,80 (m, 2H), 2,68 - 2,61 (m, 2H), 2,20 - 2,19 (m, 1H), 2,00 - 1,93 (m, 1H);
LRMS (ES) m/z 362,4 (M* + 1). |

Vi du 15;: Hop chit 1610, N-(1-(2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
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NN N_ N
oy ™ ¢ 8
F N N F N N
Z “NH, Z N7 CF,
0

o H

Dung dich cua 2-((1-(2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,498 mmol) va trietylamin (0,104 ml, 0,747 mmol) trong
diclometan (10 ml) dugc tron & nhiét ¢ phong vdi anhydrit trifloaxetic (0,063 ml,
0,448 mmol), dugc khudy & cing nhiét do trong 48 gid. Dung dich natri bicacbonat
bdo hoa duoc thém vao hdn hop phéan tng, san phim phan tmg duoc chiét bang
diclometan. H3n hop hai pha dwoc cho di qua nhya frit dé loai bd két tha rén va 16p
nudce, va 16p hitu co dugce cd ddc trong chan khong. San phém 6 dic dugc tinh ché
va tiép tuc duogc cb dic béng séc ky cdt (SiO2, cdt 4 g; etyl axetat/hexan = 0-60%) dé
thu dugc 2-((1-(2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit du6i dang chét rdn mau tring (0,037 g, 18,7%).

Budc 2: Hop chét 1610

NN NN
YN uw © i
F N N\N)LCF3 F N \o>’CF
o) H N~N/ :

2-((1-(2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (0,037 g, 0,093 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan umg Burgess, 0,033 g, 0,140 mmol) trong tetrahydrofuran (3
ml) duoc trén & nhiét @6 phong rdi tiép d6 duge lam néng & 150°C dudi buc xa vi
séng trong 30 phit, va dugc 1am mét vé nhiét do phong @& két thuc phan tng. Hon
hop phan tng dugc cd ddc dudi ap sut thdp dé loai bé dung mdi. Tiép d6, nuéce
duge thém vao hdn hop phan tng, san phdm phan mg dugc chiét bang diclometan.
Hén hop hai pha dugc cho di qua nhya frit dé loai bd két tha rén va 16p nuéc, va 1ép
hitu co dugc cd dic trong chan khéng. San phém co didc dugc tinh ché va tiép tuc

duoc c6 dac béng séc ky c6t (SiO2, cot 4 g; etyl axetat’/hexan = 0-10%) dé thu duoc
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N-(1-(2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin du6i dang chét rén mau tring (0,005 g, 14,2%).

'H NMR (400 MHz, CDCL) & 8,87 (s, 2H), 7,64 (td, J = 8,0, 1,5 Hz, 1H),
7,24 - 7,20 (m, 1H), 7,12 (¢, J = 7,5 Hz, 1H), 7,03 - 6,98 (m, 1H), 2,87 - 2,80 (m,
2H), 2,68 - 2,61 (m, 2H), 2,28 - 2,17 (m, 1H), 2,07 - 1,93 (m, 1H); LRMS (ES) m/z
380,4 (M*+ 1).

Vi du 16: Hop chit 1611, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-

flophenvyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(4-flophenvl)xyclobutan-1-cacbonitril

F

Dung dich ctua 2-(4-flophenyl)axetonitril (5,000 g, 36,999 mmol) va natri
hydrua (60,00%, 3,255 g, 81,397 mmol) trong N,N- dimetylformamit (100 ml) duoc
tron & 0°C véi 1,3-dibromopropan (3,773 ml, 36,999 mmol), duoc khuéy o nhiét do

phong trong 17 gid, va duge dung phan ung & nhi¢t d6 phong béng cach bd sung
dung dich natri bicacbonat bdo hoa (10 ml, khudy 10 phut) ). Hon hop phan {mg
duoc ¢ dic dudi 4p sudt thip dé loai bd dung moi. Tiép d6, nuéc duge thém vao
hdn hop phan (g, san phdm phan tng dugc chiét bing etyl axetat. Lép hiru co duge
rira bang dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc
loc, va ¢d dic trong chan khong. San phém c6 dac duogc tinh ché va tiép tuc dugc co
dic bing sic ky cot (SiOz, cot 40 g; etyl axetat/hexan = 0-5%) dé thu dugc 1-(4-
flophenyl)xyclobutan-1-cacbonitril duéi dang dau khéng mau (3,420 g, 52,8%).

Budc 2: 1-(4-flophenyl)xyclobutan-1-cacboxamit

CN NH,
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Dung dich cua 1-(4-flophenyl)xyclobutan-1-cacbonitril (3,420 g, 19,519
mmol), natri hydroxit (25,00%, 0,781 g, 4,880 mmol), hydro peroxit (30,00%, 6,640
g, 58,558 mmol) va tetra-n-butylamoni bromua (0,063 g, 0,195 mmol) trong metanol
(50 ml) duoc chudn bi & nhiét d6 phong dugc khudy & cling nhiét do trong 18 gio.
Tiép d6, nwdc duge thém vao hdn hgp phén tng, san phAm phan tng dugc chiét bing
etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bio hoa, duge sdy kho
béng magie sunfat khan, duoc lgc, va c6 dic trong chdn khong, 1-(4-
flophenyl)xyclobutan-1-cacboxamit dugc str dung ngay ma khong cAn tinh ché thém

(3,190 g, 84,6%, chit rin mau tring).

Budc 3: 1-(4-flophenvl)xyclobutan-1-amin hydroclorua

E F
o) HCI
NH,

NH,

Dung dich cta 1-(4-flophenyl)xyclobutan-1-cacboxamit (3,119 g, 16,142
mmol), natri hypoclorua (dung dich 11,00%, 12,639 ml, 22,599 mmol) va natri
hydroxit (dung dich 3,00 M, 15,066 ml, 45,198 mmol) trong 1-butanol (30 ml) dugc
chuln bi & nhiét d6 phong dwgc khudy & cling nhiét d6 trong 17 gio. Tiép d6, nuée
dugc thém vao hdn hop phan tng, san phim phan tmg dugc chiét bang etyl axetat.
Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc siy kh6 bang magie
sunfat khan, dugc loc, va cd dic trong chin khong. Cén dugc pha lodng voéi etyl
axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 6,053 ml, 24,213 mmol)
va duogc khuéy & nhiét d6 moi truong xung quanh. Két taa duoc loc, dugc rira béng
etyl axetat va dugc siy kho dé thu dugc 1-(4-flophenyl)xyclobutan-1-amin
hydroclorua duéi dang chét rin mau tring (2,380 g, 73,1%).

Budc 4: Etyl 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
F HCl CIWN\ n N
NH, N\)\WO\/ —_— le/ 3y .
4
) ~7
(o]
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1-(4-flophenyl)xyclobutan-1-amin hydroclorua (1,000 g, 4,959 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,972 g, 5,207 mmol) va N,N-diisopropyletylamin (1,296
ml, 7,438 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (10 ml), duoc khuéy 1§
110°C trong 17 gid, va dugc 1am mat v& nhiét d6 phong dé két thuc phan tmg. Tiép
6, nuéc duge thém vao hdn hop phéan tng, san phdm phan tmg dugc chiét bang etyl
axetat. L6p hitu co duoc rira bang dung dich natri clorua bio hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va c6 déc trong chan khong. San phém c0 dic dugc tinh
ché va tiép tuc duogc c6 dic béng sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 5-
20%) dé thu duoc etyl 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
dudi dang chét rin mau vang (1,090 g, 69,7%).

Budc 5: 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F
NN , NN
D T ) w
N~ o N -~ N‘NHZ
o o

Etyl 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (1,090 g,
3,456 mmol) va hydrazin monohydrat (3,360 ml, 69,130 mmol) trong etanol (10 ml)
duoc tron & nhiét d6 phong, duoc 1am néng & 120°C dudi birc xa vi séng trong 1 gio,
va duge 1am mat v& nhiét d6 phong dé két thic phan tmg. Hén hop phan tng dugc cd
dic dudi ép sut thép dé loai bé dung moi. Két toa duoc loc, dugc rira bﬁng etanol,
va dugc sdy khé dé thu dugc 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chét rin mau tréng (0,976 g, 93,7%).

Buée 6: N'-(2.2-difloaxetyl)-2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-

5-cacbohydrazit

F
H H
NN NNy o
\ﬁ H T H )J\
N~ N‘NHZ N - N\N CF,H
(o] (o) H

79

79/358



52349

Dung dich cua 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,500 g, 1,659 mmol) va trietylamin (0,347 ml, 2,489 mmol) trong
diclometan (8 ml) dugc tron & nhiét d6 phong véi anhydrit 2,2-difloaxetic (0,162 ml,
1,493 mmol), dugc khudy & cing nhiét do trong 17 gid. Dung dich natri bicacbonat
bdo hoa dugc thém vao hdn hop phan tmg, san phidm phan tmg dugc chiét bang
diclometan. Lép hitu co dugc rira br?lng dung dich natri clorua bao hoa, dugc séy kho
b?ing magie sunfat khan, dugc loc, va c6 ddc trong chidn khong. San phém cd dic
duoc tinh ché va tiép tuc duge c6 dic bang sic ky cot (SiOz, cot 4 g; etyl
axetathexan = 10-70%) d& thu dugc N'-(2,2-difloaxetyl)-2-((1-(4-
flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit duéi dang chit rin mau
trdng (0,226 g, 35,9%).

Buéc 7: Hop chét 1611

F F
H H
NYN\ o N\rN\
AN N
N~ N‘H CF,H = \°
0 N

)—CF2H
N

N'-(2,2-difloaxetyl)-2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,226 g, 0,596 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chdt phan tmg Burgess, 0,213 g, 0,894 mmol) trong tetrahydrofuran (4
ml) duoc trén & nhiét do phong, dugc 1am nong & 150°C dudi birc xa vi séng trong
30 phut, va duoc lam mét v& nhiét d6 phong dé két thic phan tmg. Hén hop phéan
g dugc co dic dudi ap sudt thip dé loai bd dung méi. Tiép d6, nuéc dugc thém
vao hdn hop phan tmg, san phdm phan g dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhua frit d8 loai bo két tua rin va 16p nude, va 16p hitu co duge
cb dic trong chan khong. San phém ¢ dic duoc tinh ché va tiép tuc duoc cb dic
bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-20%) dé thu dugc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-flophenyl)xyclobutyl)pyrimidin-2-amin
dudi dang chét rin mau tréng (0,081 g, 37,6%).
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IH NMR (400 MHz, CDCls) 5 8,89 (s, 2H), 7,51 - 7,46 (m, 2H), 7,04 - 6,76
(m, 3H), 6,39 (s, 1H), 2,77 - 2,70 (m, 2H), 2,64 - 2,57 (m, 2H), 2,23 - 2,16 (m, 1H),
2,03 - 1,97 (m, 1H); LRMS (ES) m/z 362,2 (M*+ 1).

Vi du 17: Hop chit 1612, N-(1-(4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 22-((1-(4-flophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

. F
H
H N —_— - N N\ (o)
Y w T Joa
N__A__N. Z N~ CF,4
NH, o H

(o]

Dung dich cua 2-((1-(4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,476 g, 1,580 mmol) va trietylamin (0,330 ml, 2,369 mmol) trong
diclometan (8 ml) dugc tron & nhiét do phong voi anhydrit trifloaxetic (0,201 ml,
1,422 mmol), va dugc khudy & cing nhiét d§ trong 17 gid. Dung dich natri
bicacbonat bdo hoa dugc thém vao hdn hop phan g, san phim phan tmg dugc chiét
béng diclometan. Lép hitu co dugc rira béng dung dich natri clorua bdo hoa, dugc
sdy kho bing magie sunfat khan, duoc loc, va c6 dic trong chan khong. San phim c6
dic duoc tinh ché va tiép tuc dugc cO dac béng séc ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 10-70%) dé thu dugc 2-((1-(4-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chit rin mau tring (0,312 g,
49,7%).

Budce 2: Hop chét 1612
F F !
H N_ N
N N B
g, — ST
Z N~ CF, [ )—CFs
H N‘N
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2-((1-(4-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (8,000 g, 20,134 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tng Burgess, 7,197 g, 30,202 mmol) trong tetrahydrofuran
(4 ml) dugc tron & nhiét @6 phong, duge 1am néng ¢ 150°C dudi buc xa vi séng
trong 30 phut, va dugc 1am mat vé nhiét 9 phong dé két thuc phan tmg. Hon hop
phan tng dugc ¢ dic dudi 4p suft thip dé loai bo dung méi. Tiép do, nude duge
thém vao hdn hop phan tmg, san phim phan tng dugc chiét bing diclometan. Hén
hop hai pha duoc cho di qua nhya frit dé loai bd két ttia rén va 16p nudc, va 16p hiru
co dugc cb dic trong chan khong. San phém ¢d dic dugc tinh ché va tiép tuc duoc cd
dic bang sic ky cot (SiO2, cdt 4 g; etyl axetat/hexan = 0-10%) dé thu duoc N-(1-(4-
flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi
dang chét rin mau tring (0,062 g, 0,8%).

'H NMR (400 MHz, CDCL) § 8,88 (s, 2H), 7,50 - 7,47 (m, 2H), 7,02 (t, J =
8,6 Hz, 2H), 6,41 (s, 1H), 7,77 - 7,70 (m, 2H), 2,64 - 2,57 (m, 2H), 2,23 - 2,16 (m,
1H), 2,03 - 1,97 (m, 1H); LRMS (ES) m/z 380,3 (M* + 1).

Vi du 18: Hop chit 1614, N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 1-(2-clophenyl)xyclobutan-1-cacbonitril

cl Cl
+ Br. Br _ >

Dung dich ctia 2-(2-clophenyl)axetonitril (3,000 g, 19,790 mmol) trong N,N-
dimetylformamit (20 ml) & 0°C dugc bb sung natri hydrua (0,950 g, 39,580 mmol).
Hbn hop phan tmg dugc khudy & cling nhiét d6 trong 30 phut, dwoc xir ly & nhiét d6

phong véi 1,3-dibromopropan (2,018 ml, 19,790 mmol), dugc khudy b sung trong
12 git. Dung dich amoni clorua bdo hoa dugc thém vao hdn hop phan ting, san phdm
phéan tmg dugc chiét bing etyl axetat. Lép hitu co duoc rira bang dung dich natri
clorua bdo hoa, dugc séy kho bfmg magie sunfat khan, dugc loc, va ¢d dic trong chan
khong. Sdn phém ¢b dic duoc tinh ché va tiép tuc dugc cb déc br?mg séc ky cdt (SiOo,
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cot 12 g; etyl axetat/hexan = 0-15%) @ thu dugc 1-(2-clophenyl)xyclobutan-1-
cacbonitril duéi dang diu khéng mau (1,470 g, 38,8%).

Budce 2: 1-(2-clophenyl)xyclobutan-1-cacboxamit

Cl
Cl o

CN NH,

Dung dich cta 1-(2-clophenyl)xyclobutan-1-cacbonitril (1,470 g, 7,670
mmol), tetra-n-butylamoni bromua (0,025 g, 0,077 mmol), natri hydroxit (dung dich
3,00 M, 7,670 ml, 23,009 mmol) va hydro peroxit (dung dich 30,00%, 1,799 ml,
23,009 mmol) trong metanol (10 ml) dugc chudn bi & nhiét d6 phong dugc khqu o
cung nhiét 4o trong 12 gio. Tiép @6, nudc duge thém vio hdn hop phén ung, san
phim phén tmg dugc chiét bang etyl axetat. L6p hitu co dugc rira bing dung dich
natri clorua bo hoa, duoc sdy kho bing magie sunfat khan, duoc loc, va c6 dic trong
chan khong. San phim thé dugc sir dung ngay ma khong cén tinh ché thém (1-(2-
clophenyl)xyclobutan-1-cacboxamit, 1,450 g, 90,2%. Chét rén mau tréing).

Budc 3: 1-(2-clophenyl)xyclobutan-1-amin hydroclorua

cl Cl
o HCI
NH,

NH,

Dung dich cua 1-(2-clophenyl)xyclobutan-1-cacboxamit (1,450 g, 6,916
mmol), natri hypoclorua (dung dich 11,00%, 6,324 ml, 10,373 mmol) va natri
hydroxit (dung dich 3,00 M, 6,916 ml, 20,747 mmol) trong t-butanol (10 ml) duoc
chuén bi & nhiét d6 phong dugc khudy & cling nhiét do trong 12 gio. Tiép do, nuéc
duge thém vao hdn hop phan mg, san phim phan tng dugc chiét bang etyl axetat.
Lép hitu co duge rira bang dung dich natri clorua bdo hoa, duge siy kho bing magie
sunfat khan, dugc loc, va ¢6 ddc trong chan khéng. San phém cd ddc duogc pha loéng
v6i diclometan rdi tiép d6 dwoc bd sung axit clohydric (dung dich 4,00 M trong

dioxan, 3,458 ml, 13,831 mmol) va dugc khudy & nhiét do méi trudng xung quanh.
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Két tta duoc loc, duge rua béng dietylete, va dugc séy khd dé thu duoc 1-(2-

clophenyl)xyclobutan-1-amin duéi dang chét rin mau tring (0,800 g, 63,7%).

Budéc 4: etyl 2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Cl
¢ hel Cl\ﬁN\ Ho o
N
w A T2
~
° (o]

Dung dich cia 1-(2-clophenyl)xyclobutan-1-amin hydroclorua (0,400 g, 2,202

mmol), etyl 2-clopyrimidin-5-cacboxylat (0,411 g, 2,202 mmol) va N,N-
diisopropyletylamin (0,767 ml, 4,404 mmol) trong 1,4-dioxan (10 ml) duoc khudy &
80°C trong 12 gidy, va duoc 1am mét v& nhiét d6 phong dé két thiic phan tmg. Tiép
d6, nude duge thém vao hén hop phan tng, san phim phan tmg dugc chiét bang etyl
axetat. Lép hiru co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va c¢b dédc trong chan khong. San phém ¢0 dic dugc tinh
ché va tiép tuc dugc cb dic bing sdc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-
15%) dé thu duoc etyl 2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
dudi dang dau khong mau (0,500 g, 68,4%).

Budc 5: 2-((1-(2-clophenyl)xyclobutyl)Jamino)pyrimidin-5-cacbohydrazit

Cl

cl
H N_ N
oy
N _O_- Z “NH,
0
0

Hon hop cia etyl 2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,500 g, 1,507 mmol) va Hydrazin monohydrat (1,465 ml, 30,139 mmol)
trong etanol (10 ml) duge 1am néng & 120°C trong 30 phut dudi bic xa vi séng, va
duoc 1am mat v& nhiét d6 phong dé két thic phan tng. Tiép d6, nuéc duge thém vao
hén hop phéan tng, san phim phan g dugc chiét bing etyl axetat. Lép hitu co duge
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan, dugc

loc, va ¢d dic trong chan khong. San pham thé dugc st dung ngay ma khong can
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tinh ché thém (2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,250 g, 52,2%, cht rin mau tréng).

Buéc 6: 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl) pyrimidin-

5-cacbohydrazit

o cl
H

H N__N
N__N

YY) w ©/2§ DU

N A N N Ny e

“NH 2
2 H
o 0

Dung dich clua 2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,127 g, 0,400 mmol), anhydrit 2,2-difloaxetic (0,039 ml, 0,360

mmol) va trietylamin (0,084 ml, 0,599 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d6 phong duwoc khudy & cung nhiét d6 trong 1 gid, rdi tiép d6, nudc duge
thém vao hdn hop phan tmg, san phdm phan tmg duoc chiét bang diclometan. Lép
hitu co duoc rira bing dung dich natri clorua bdo hoa, dugc sdy kh6 bang magie
sunfat khan, dugc loc, va ¢d dic trong chan khong. San phém b dic duge tinh ché
va tiép tuc dugc co dic béng sic ky cot (SiO2, cot 12 g; metanol/diclometan = 0-
100%) dé thu duogc 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dudi dang déu khong mau (0,050 g, 31,6%).

Buéc 7: Hop chét 1614

Cl cl
H H
SYP CCa
N\)ﬁ(N‘NJ\CFH NJ\(O
I w 2 | )—CFH

N-N

Hbn hop clia 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,030 g, 0,076 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,027 g, 0,114 mmol)
trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phit dudi buc xa vi
séng, va duoc 1am mat vé nhiét do phong d8 két thic phan tmg. Tiép d6, nuéc duge
thém vao hdn hop phan ung, san phdm phan tmg duge chiét bang etyl axetat. Lop
hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie
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sunfat khan, duogc loc, va c6 ddc trong chan khong. San phém ¢6 dic duge tinh ché
va tiép tuc duoc ¢b dic bing sic ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-30%)
dé thu duoc N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin dudi dang dau khéng mau (0,010 g, 34,9%).

IH NMR (400 MHz, CDCls) § 8,85 (s, 2H), 7,75 (dd, J = 7,8, 1,7 Hz, 1H),
7,31 ~ 7,24 (m, 2H), 7,20 ~ 7,15 (m, 1H), 7,01 ~ 6,75 (m, 2H), 2,90 ~ 2,83 (m, 2H),
2,78 ~ 2,71 (m, 2H), 2,30 ~ 2,19 (m, 1H), 1,96 ~ 1,82 (m, 1H), LRMS (ES) m/z
378,39 (M*+1).

Vi du 19;: Hop chit 1615, N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-

1.3.4-oxadiazol-2-yl imidin-2-amin

Budce 1: 1-(3-clophenyl)xyclobutan-1-cacbonitril

Cl

Cl
+ Br Br _
©\/CN ~ N ©Z§‘;N

Dung dich ctia 2-(3-clophenyl)axetonitril (3,000 g, 19,790 mmol) trong N,N-
dimetylformamit (20 ml) & 0°C dugc bd sung natri hydrua (60,00%, 1,583 g, 39,580
mmol). H3n hop phéan tmg dugc khudy & cing nhiét d§ trong 30 phut, dugc xir Iy &
nhiét d6 phong véi 1,3-dibromopropan (3,995 g, 19,790 mmol), dugc khuiy bd sung
trong 12 gid. Dung dich amoni clorua bdo hoa dugc thém vao hdn hop phan mg, san
phim phén tmg dugc chiét bing etyl axetat. Lép hitu co dugc ria bang dung dich
natri clorua bdo hoa, dugc sﬁ'y kho6 bﬁng magie sunfat khan, dugc loc, va c6 déc trong
chan khong. San phém cd dic duge tinh ché va tiép tuc dugc cd dac b::fmg séc ky cot
(SiOy, cot 12 g; etyl axetat/hexan = 0-15%) dé thu duge 1-(3-clophenyl)xyclobutan-
1-cacbonitril du6i dang diu khéng mau (2,250 g, 59,3%).

Budce 2: 1-(3-clophenyl)xyclobutan-1-cacboxamit
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Cl Cl

CN NH,

Dung dich cua 1-(3-clophenyl)xyclobutan-1-cacbonitril (2,250 g, 11,740
mmol), tetra-n-butylamoni bromua (0,053 g, 0,164 mmol), natri hydroxit (dung dich
3,00 M, 11,740 ml, 35,219 mmol) va hydro peroxit (dung dich 30,00%, 2,754 ml,
35,219 mmol) trong metanol (20 ml) dwgc chudn bi & nhiét d6 phong dugc khudy &
cing nhiét d trong 12 gid. Tiép d6, nuéc duge thém vao hdn hop phan tng, sdn
phdm phan tmg dugc chiét bing etyl axetat. Lop hitu co duge rira bang dung dich
natri clorua bio hoa, dugc siy khd bang magie sunfat khan, dugc loc, va cb ddc trong
chan khong. San phim thé duoc sir dung ngay ma khong can tinh ché thém (1-(3-
clophenyl)xyclobutan-1-cacboxamit, 2,400 g, 97,5%, Chét rin mau tring).

Budce 3: 1-(3-clophenyl)xyclobutan-1-amin hydroclorua

cl Cl

HCI

NH,

Dung dich cua 1-(3-clophenyl)xyclobutan-1-cacboxamit (2,400 g, 11,447
mmol), Natri hypoclorua (dung dich 11,00%, 10,468 ml, 17,170 mmol) va natri
hydroxit (dung dich 3,00 M, 11,447 ml, 34,340 mmol) trong t-butanol (10 ml) duoc
chuén bi & nhiét 6 phong dugc khudy & cing nhiét d6 trong 12 gid. Tiép d6, nuée
duoc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing etyl axetat.
Lép hitu co dwgc rira bang dung dich natri clorua bdo hoa, dugc siy kho bing magie
sunfat khan, dugc loc, va c6 dic trong chan khong. San phém ¢d dac dugc pha lodng
v6i diclometan (20 ml) rdi tiép d6 dugc bd sung axit clohydric (dung dich 4,00 M
trong dioxan, 5,723 ml, 22,893 mmol) va dugc khudy & nhiét d6 mdi trudng xung
quanh. Két tua dugce loc, dugc rira béng dietyl ete, va dugc séy kho dé thu duoc 1-(3-
clophenyl)xyclobutan-1-amin hydroclorua dudi dang chét rin mau tring (1,200 g,
57,7%).
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Budc 4: etyl 2-((1-(3-clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Cl
Cl
@5 HCl CI\rN\ Ho
Ny ,@Yo — Y J\(
~ N~ (o]
~
° o

Dung dich cua 1-(3-clophenyl)xyclobutan-1-amin hydroclorua (0,400 g,
2,202mmol), etyl 2-clopyrimidin-5-cacboxylat (0,411 g, 2,202 mmol) va N,N-
diisopropyletylamin (0,767 ml, 4,404 mmol) trong 1,4-dioxan (10 ml) dugc khudy &
80°C trong 12 gid, va dwoc lam mét vé& nhiét d6 phong dé két thic phan tmg. Tiép
d6, nude duoc thém vao hdn hop phan tmg, sin phdm phan tng dugce chiét bang etyl
axetat. Lop hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho biang
magie sunfat khan, dugc loc, va c6 ddc trong chan khong. San phérn ¢d dac dugc tinh
ché va tiép tuc dugc cb dic bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-
15%) dé thu dugc etyl 2-((1-(3-clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
dudi dang diu khong mau (0,420 g, 57,5%).

Budce 5: 2-((1-(3-clophenyl)xyclobutyl)amino imidin-5-cacbohydrazit

0N N__N
e SRS ol
N\)\[(O\/ NF N\NHZ
0 (o)

Dung dich cua etyl 2-((1-(3-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,450 g, 1,356 mmol) va hydrazin monohydrat (1,318 ml, 27,125 mmol)

trong etanol (10 ml) dugc 1am nong & 120°C trong 1 gid dudi buc xa vi séng, va
dugc 1am mat vé nhiét 46 phong dé két thuc phan tmg. Tiép d6, nude duge thém vao
hén hop phén g, san phim phan tng dugc chiét bang etyl axetat. L6p hitu co duge
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan, dugc
loc, va ¢d dic trong chan khong. San phim tho duge st dung ngay ma khong cin
tinh ché thém (2-((1-(3-clophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,110 g, 25,5%, chat rin mau tring).
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Budc 6: Hop chét 1615

cl cl
H H
N N N N
©Z§T\ S ©2§* :
N N. =z
Z NH, | )—CFH
o N-N

Dung dich cua 2-((1-(3-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,110 g, 0,346 mmol), anhydrit 2,2-difloaxetic (0,034 ml, 0,312
mmol) va trietylamin (0,072 ml, 0,519 mmol) trong diclometan (10 ml) duge chun
bi & nhiét d6 phong duoc khudy & cling nhiét do trong 12 gid. Tiép d6, nude duogc
thém vao hdn hop phan tmg, san phim phan tmg duoc chiét bing diclometan. Lép
hitu co dugc rira bang dung dich natri clorua bio hoa, duge siy khé bing magie
sunfat khan, duoc loc, va c6 dic trong chén khong. San phém ¢c6 dic duoc tinh ché
va tiép tuc duogc c6 dic béng sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-30%)
dé thu dugc N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin dudi dang ddu mau vang (0,030 g, 22,9%).

'H NMR (400 MHz, CDCL) § 8,89 (s, 2H), 7,51 (t, J = 1,9 Hz, 1H), 7,41 ~
7,40 (m, 1H), 7,40 ~ 7,38 (m, 1H), 7,29 ~ 7,25 (m, 1H), 7,23 ~ 7,20 (m, 1H), 7,02 (s,
0,25H), 6,89 (s, 0,5H), 6,77 (s, 0,25H), 6,50 (s, 1H), 2,77 ~2,70 (m, 2H), 2,62 ~ 2,55
(m, 2H), 2,25 ~ 2,17 (m, 1H), 2,08 ~ 1,99 (m, 1H); LRMS (ES) m/z 378,1 (M* + 1).

Vi du 20: Hop chit 1616, N-(1-(4-clophenyl)xyclobutyl)-5-(5-(diflometyl)-

1.3.4-oxadiazol-2-y)pyrimidin-2-amin

Budc 1: 1-(4-clophenyl)xyclobutan-1-cacbonitril

cl Cl
+ Br. Br _ >
\©\/CN NN \©Z§CN

Dung dich cua 2-(4-clophenyl)axetonitril (3,000 g, 19,790 mmol) trong N,N-

dimetylformamit (20 ml) & 0°C dugc bd sung natri hydrua (0,950 g, 39,580 mmol).
Hbn hop phan tmg dugc khudy & ciing nhiét d6 trong 30 phut, dugc xir Iy & nhi¢t d6
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phong véi 1,3-dibromopropan (2,018 ml, 19,790 mmol), va dugc khudy bd sung
trong 12 gid. Dung dich amoni clorua bdo hoa dugc thém vao hdn hop phén tng, san
phim phén tmg dugc chiét bing etyl axetat. Lép hitu co duge ria bing dung dich
natri clorua bdo hoa, dugc sa“'ly kho béng magie sunfat khan, dugc loc, va cd déc trong
chan khong. San pham c6 dic dugce tinh ché va tiép tuc dugc cd dic béng sic ky cot
(Si0y, cOt 12 g; etyl axetat/hexan = 0-15%) dé thu duoc 1-(4-clophenyl)xyclobutan-
1-cacbonitril duéi dang dau khong mau (1,840 g, 48,5%).

Budce 2: 1-(4-clophenyl)xyclobutan-1-cacboxamit

ci Cl

CN NH,

Dung dich cua 1-(4-clophenyl)xyclobutan-1-cacbonitril (1,840 g, 9,600
mmol), tetra-n-butylamoni bromua (0,031 g, 0,096 mmol), natri hydroxit (dung dich
3,00 M, 9,600 ml, 28,801 mmol) va hydro peroxit (30,00% solution, 2,252 ml 28,801
mmol) trong metanol (20 ml) dugc chudn bi & nhiét d6 phong dugc khudy & cliing
nhiét do trong 12 gid. Tiép d6, nudc duge thém vao hdn hop phan ung, san phim
phén tmg dugc chiét bing etyl axetat. Lép hiru co dugc rira bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va c6 dic trong chan
khong. San phim thé dugc st dung ngay ma khong can tinh ché thém (1-(4-
clophenyl)xyclobutan-1-cacboxamit, 1,970 g, 97,9%, chit rin mau tring).

Budce 3: 1-(4-clophenyl)xyclobutan-1-amin hydroclorua

cl o ci HCI
NH,
NH,

Dung dich cua 1-(4-clophenyl)xyclobutan-1-cacboxamit (1,970 g, 9,396
mmol), Natri hypoclorua (dung dich 11,00%, 8,592 ml, 14,094 mmol) va natri
hydroxit (dung dich 3,00 M, 9,396 ml, 28,187 mmol) trong t-butanol (10 ml) dugc

chun bj & nhiét d6 phong duoc khudy & cing nhiét d6 trong 12 gio. Tiép d6, nuéce
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dugc thém vao hén hop phan tng, sn phdm phan tmg duge chiét bing etyl axetat.
L6p hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie
sunfat khan, dugc loc, va c¢b dic trong chan khéng. San phdm c6 dic dugce pha loding
v6i diclometan (20 ml) rdi tiép d6 dugc bd sung axit clohydric (dung dich 4,00 M
trong dioxan, 4,698ml, 18,791 mmol) rdi dugc khudy & nhiét 46 mdi trudng xung
quanh. Két tua dugc loc, duge rira béng dietyl ete, va dugc séy kho dé thu dugc 1-(4-
clophenyl)xyclobutan-1-amin hydroclorua dudi dang chét rin mau tring (0,900 g,
52,7%).

Budc 4: etyl 2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Cl
CI\©2§ HCI CI\WN\ n N
e e —— o,
N -~ o
° o

Dung dich ctia 1-(4-clophenyl)xyclobutan-1-amin hydroclorua (0,400 g, 2,202

mmol), etyl 2-clopyrimidin-5-cacboxylat (0,411 g, 2,202 mmol) va N,N-
diisopropyletylamin (0,767 ml, 4,404mmol) trong 1,4-dioxan (10 ml) duoc khudy &
80°C trong 12 gio, rdi tiép d6 dugc 1am mat v& nhiét 6 phong dé két thiic phan tmg.
Tiép d6, nuéc duge thém vao hdn hop phén tng, san phdm phéan tmg dugc chiét bing
etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, duge loc, va cd dic trong chin khoéng. San phim c6 dic
duge tinh ché va tiép tuc dugc co dic béng sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-15%) dé thu duoc etyl 2-((1-(4-
clophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang dau khong mau
(0,420 g, 57,5%).

Budce 5: 2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

Cl
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Hon hop cua etyl 2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,420 g, 1,266 mmol) va hydrazin monohydrat (1,230 ml, 25,316 mmol)
trong etanol (10 ml) dugc 1am néng & 120°C trong 1 git dudi birc xa vi séng, va
duoc 1am mét vé& nhiét do phong dé két thic phan tmg. Tiép d6, nude duge thém vao
hén hop phan tmg, san phdm phan tmg dugc chiét bing etyl axetat. Lép hitu co dugc
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc
loc, va ¢ dic trong chin khéng. San phim thé dugc sit dung ngay ma khong can
tinh ché thém (2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,310 g, 77,1%, chit rin mau tring).

Budc 6: 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-

5-cacbohydrazit

cl cl
H H
N__N
' - . T §
N N N N
Z N NH, 7 N~ “CF,H
o o H

Dung dich cua 2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,176 g, 0,554 mmol), anhydrit 2,2-difloaxetic (0,054 ml, 0,498

mmol) va trietylamin (0,116 ml, 0,831 mmol) trong diclometan (10 ml) dugc chuén

bi & nhiét 46 phong dwoc khudy & cling nhiét d trong 2 gio. Tiép d6, nudc duogc
thém vao hdn hop phan tng, san phim phan g dugc chiét bang diclometan. Lép
hitu co duoc rira bing dung dich nétri clorua bdo hoa, dugc sy kho bang magie
sunfat khan, duoc loc, va ¢d ddc trong chan khong. San phém cd dic dugc tinh ché
va tiép tuc duge cd dic béng séc ky cot (SiO2, c6t 12 g; metanol/diclometan = 0-
10%) dé thu duogc 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dudi dang dau khong mau (0,098 g, 44,7%).

Budc 7: Hop chét 1616

cl cl "
H N__N
N__N - 5
Yy w9 T
N_AN. N AN\ O
N~ “CFH | )—CFH
H N-x
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Hoén hop cua 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,098 g, 0,248 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,089 g, 0,371 mmol)
trong tetrahydrofuran (10 ml) dugc 1lam néng & 150°C trong 30 phut dudi birc xa vi
séng, va dugc 1am mat vé nhiét ¢ phong dé két thiic phan tmg. Tiép d6, nuéc duge
thém vao hdn hop phan tng, sin phdm phan tmg dugc chiét bing etyl axetat. L6p
hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc siy khd bing magie
sunfat khan, duoc loc, va c6 dic trong chan khong. San phém ¢b dic duge tinh ché
va tiép tuc dugce cd dac béng sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-30%)
d8 thu dugc N-(1-(4-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-0xadiazol-2-
yl)pyrimidin-2-amin duéi dang dau khéng mau (0,015 g, 16,0%).

'H NMR (400 MHz, CDCls) & 8,89 (s, 1H), 7,47 ~ 7,44 (m, 2H), 7,32 ~ 7,28
(m, 2H), 7,02 (s, 0,25H), 6,89 (s, 0,5H), 6,76 (s, 0,25H), 6,54 (s, 1H), 2,76 ~ 2,69 (m,
2H), 2,63 ~ 2,55 (m, 2H), 2,24 ~ 2,17 (m, 1H), 2,06 ~ 2,03 (m, 1H); LRMS (ES) m/z
378,1 (M* + 1).

Vi du 21: Hop chit 1617, N-(1-(2-clophenyl)xyclobutyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budce 1: 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

cl Cl ”
H N__N
N\rN\ \ﬁ B H (o)
| H N~ N. J\
N___ N. N CF;
NH, o H

Dung dich cua 2-((1-(2-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,106 g, 0,334 mmol), anhydrit trifloaxetic (0,042 ml, 0,300 mmol)
va trietylamin (0,070 ml, 0,500 mmol) trong diclometan (10 ml) duoc chuén bi &

nhiét 6 phong dugc khudy & cling nhiét d¢ trong 2 gio. Tiép d6, nu6c dugc thém
vao hdn hop phan tmg, san phdm phan tng dugc chiét bing diclometan. Lép hitu co

duoc rira béng dung dich natri clorua bdo hoa, dugc say kho béng magie sunfat khan,
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duge loc, va ¢d dic trong chan khong. San phdm c6 dic dugc tinh ché va tiép tuc
dwoc c6 dic bang sic ky cot (SiOz, cot 12 g; metanol/diclometan = 0-100%) dé thu
duoc 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit dudi dang déu khong mau (0,063 g, 45,6%).

Budce 2: Hop chét 1617

©§é CI

H H

N N N N

™y S @% >

N\)\n/N‘N)kCFa N~ \O
N-

»—CFa
N

Hén hop cua 2-((1-(2-clophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,063 g, 0,152 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,054 g, 0,228 mmol)
trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut dudi buc xa vi
séng, duoc 1am mat vé& nhiét d6 phong dé két thic phan tmg. Tiép d6, nudc dugc
thém vao hdn hop phan tng, san phdm phan tng dugc chiét bang etyl axetat. L6p
hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va cd ddc trong chan khéng. San phém b dic duoc tinh ché
va tiép tuc duogc c6 dac bz"mg séc ky cdt (SiOa2, cft 12 g; etyl axetat/hexan = 0-30%)
dé thu duoc N-(1-(2-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin dudi dang diu khéng mau (0,015 g, 24,9%).

IH NMR (400 MHz, CDCL) & 8,86 ~ 8,85 (m, 2H), 7,75 (dd, J = 7,7, 1,6 Hz,
1H), 7,31 ~ 7,25 (m, 2H), 7,20 ~ 7,16 (m, 1H), 6,79 (s, 1H), 2,90 ~ 2,83 (m, 2H),
2,78 ~ 2,71 (m, 2H), 2,30 ~ 2,21 (m, 1H), 1,97 ~ 1,87 (m, 1H); LRMS (ES) m/z
396,37 (M* + 1).

Vi du 22: Hop chit 1618, N-(1-(4-clophenyl)xyclobutyl)-5-(5-(triflometyl)-

1,3.4-oxadiazol-2-y)pyrimidin-2-amin

Budc 1: 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
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Dung dich cua 2-((1-(4-clophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,098 g, 0,308 mmol), anhydrit trifloaxetic (0,039 ml, 0,278 mmol)
va trietylamin (0,064 ml, 0,463 mmol) trong diclometan (10 ml) duoc chuén bi &
nhiét 46 phong duoc khuiy & cling nhiét do trong 2 gid. Tiép d6, nudc duge thém
vao hdn hop phan tng, san phim phan tmg dugc chiét bing diclometan. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan,
duoc loc, va cb dic trong chan khéng. San phém ¢ dic duge tinh ché va tiép tuc
duoc c6 dic bing sic ky cot (SiOz, ¢t 12 g; metanol/diclometan = 0-10%) dé thu
duoc 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit dudi dang du khéng mau (0,062 g, 48,6%).

Budce 2: Hop chit 1618

Cl Cl
B lo) \ﬁ\
SN {0
\
N-

»—CFs
N

Hoén hop clia 2-((1-(4-clophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,062 g, 0,150 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chat phan mg Burgess, 0,054 g, 0,225 mmol)
trong tetrahydrofuran (10 ml) du:dc lam néng & 150°C trong 30 phut dudi birc xa vi
séng, dugc 1am mat v& nhiét do phong d8 két thic phan tmg. Tiép d6, nuéc duge
thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing etyl axetat. Lép
hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va cd ddc trong chan khéng. San phém ¢d diac duoc tinh ché
va tiép tuc duogc cd dac béng séc ky cot (SiO2, cft 12 g; etyl axetat/hexan = 0-30%)
dé thu dugc N-(1-(4-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin dudi dang dau khong mau (0,015 g, 25,3%).
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'H NMR (400 MHz, CDCls) § 8,88 ~ 8,87 (m, 2H), 7,47 ~ 7,43 (m, 2H), 7,32
~ 17,28 (m, 2H), 6,57 (s, 1H), 2,77 ~ 2,70 (m, 2H), 2,63 ~ 2,56 (m, 2H), 2,24 ~ 2,17
(m, 1H), 2,04 ~ 2,02 (m, 1H); LRMS (ES) m/z 396,43 (M* + 1).

Vi du 23: Hop chat 1640, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-

(pyridin-2-yl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(pyridin-2-yl)xyclobutan-1-cacbonitril

N |
| J_ _cN

7 CN —m N

Dung dich cua 2-(pyridin-2-yl)axetonitril (5,000 g, 42,323 mmol) va natri
hydrua (2,234 g, 93,110 mmol) trong N,N- dimetylformamit (100 ml) dugc tron &
0°C véi 1,3-dibromopropan (8,545 g, 42,323 mmol), va dugc khuéy & cung nhiét do
trong 1 gid. Hon hop phan mg dugc khudy bd sung & nhiét 46 phong trong 17 gio,
va duoc dimg phan tmg & 0°C bing cach bd sung nude (10 ml, khudy 10 phut) roi
tiép d6, nuéc dugc thém vao san phim cd dic, san pham phan {mg dugc chiét bang
etyl axetat. Lop hitu co duogc rua bang dung dich natri clorua bdo hoa, dugc sdy kho
b'?mg magie sunfat khan, duoc loc, va cd déc trong chdn khong. San phém cd dic
duoc tinh ché va tiép tuc dugc cO dic bing sic ky cot (SiO2, cot 40 g; etyl
axetat/hexan = 5-40%) d& thu duoc 1-(pyridin-2-yl)xyclobutan-1-cacbonitril dudi
dang ddu mau vang nhat (0,891 g, 11,4%).

Budc 2: 1-(pyridin-2-yDxyclobutan-1-cacboxamit

X N 0

I/ CN - 7

N N NH,

Dung dich cua 1-(pyridin-2-yl)xyclobutan-1-cacbonitril (0,891 g, 5,632
mmol), natri hydroxit (25,00%, 0,225 g, 1,408 mmol), hydro peroxit (30,00%, 1,916
g, 16,896 mmol) va tetra-n-butylamoni bromua (0,018 g, 0,056 mmol) trong metanol
(15 ml) dugce chuén bi & nhiét 46 phong dugc khuéy & cung nhiét d6 trong 18 gio,,
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rdi tiép d6, nuéc duge thém vao san phim cd dic, san phim phan tmg duge chiét
bing etyl axetat. Lép hitu co duge rira bing dung dich natri clorua bio hoa, dugc siy
kho bing magie sunfat khan, duogc loc, va c6 dic trong chin khéng, 1-(pyridin-2-
yDxyclobutan-1-cacboxamit dugc st dung ngay ma khong can tinh ché thém (0,384

g, 38,7%, chit rin mau tring).

Budce 3: 1-(pyridin-2-yl)xyclobutan-1-amin hydroclorua

|\ o l\ HCl
7 / NHZ

N NH, ——————— N

Dung dich cta 1-(pyridin-2-yl)xyclobutan-1-cacboxamit (0,384 g, 2,179
mmol), natri hypoclorua (dung dich 11,00%, 1,706 ml, 3,051 mmol) va natri hydroxit

- (dung dich 3,00 M, 2,034 ml, 6,101 mmol) trong 1-butanol (5 ml) dugc chuén bi &
nhiét 6 phong dugc khudy & ciing nhiét d¢ trong 18 gid, rdi tiép d6, nudc dugc thém
vao san phdm c6 dic, sin phim phan tmg dugc chiét bang etyl axetat. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, dugce sdy kho bing magie sunfat khan,
duoc loc, va b dic trong chan khong. San phdm c6 dic dugc pha lodng véi etyl
axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 0,817 ml, 3,269 mmol)
va duoc khuéy & nhiét d6 moi trudng xung quanh. Két tta dugc loc va duge séy kho
dé thu duoc 1-(pyridin-2-yl)xyclobutan-1-amin hydroclorua dudi dang chit rdn mau

tring (0,240 g, 59,6%).

Buée 4: Etyl 2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-cacboxylat

X
X Cl.__N | H
LA+ 0 — XY
N__—~ 0\/
0 (o)

1-(pyridin-2-yl)xyclobutan-1-amin hydroclorua (0,240 g, 1,300 mmol), etyl 2-

clopyrimidin-5-cacboxylat (0,252 g, 1,365 mmol) va N,N-diisopropyletylamin (0,679
ml, 3,899 mmol) duoc tron & nhiét dd phong trong 1,4-dioxan (4 ml), duge khuéy o
110°C trong 17 gid, va dugc 1am mat vé nhiét do phong dé két thic phan img. Hon
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hop phan tmg dugc ¢b dic dudi ap sudt thip dé loai bé dung mdi. San phim c6 dic
duge tinh ché va tiép tuc duogc cd dic béng séc ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 5-20%) dé thu dugc etyl 2-((1-(pyridin-2-
yl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chat rin mau vang nhat
(0,243 g, 62,7%).

Buéce 5: 2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

X

—

AN
N N | NN
2
O e T O
= ~ Z “NH,
) 0

Etyl 2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,243 g,
0,814 mmol) va hydrazin monohydrat (0,792 ml, 16,290 mmol) dugc tron & nhiét do
phong trong etanol (4 ml), dugc khudy & 120°C trong 17 gid, va dugce lam mat vé
nhiét 46 phong dé két thic phan tmg. Hon hop phén ung dugc ¢ dac dudi &p suét
thép dé loai bod dung moi. Két taa dugc loc, duge rira béng etanol, va dugc séy kho
dé thu dugc 2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi
dang chit rin mau tring (0,154 g, 66,5%).

Budc 6: N'-(2.2-difloaxetyl

5-cacbohydrazit

X
HN I/ HN
ST T YOI L
7 “NH, Z N7 CRH
0 )

Dung dich cua 2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,080 g, 0,281 mmol) va trietylamin (0,059 ml, 0,422 mmol) trong
N,N- dimetylformamit (4 ml) dugc trén & nhiét d6 phong véi anhydrit 2,2-difloaxetic
(0,028 ml, 0,253 mmol), dugc khudy & 80°C trong 17 gid, va dugc 1am mat vé nhiét
d6 phong dé két thiic phan tmg. Hon hop phén tmg duge c6 dic dudi ap suét thap dé

loai bo dung méi. Tiép d6, nude duge thém vao hdn hgp phan img, san pham phan
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tng duoc chiét bang diclometan. Hon hop hai pha dugc cho di qua nhya frit dé loai
b6 két tia rén va 16p nude, va 16p hitu co duge cb dic trong chin khong. San phim
¢ dic duoc tinh ché va tiép tuc duogc co dic béng séc ky cot (SiO2, cot 12 g; etyl
axetathexan = 5-70%) d& thu duoc N'-(2,2-difloaxetyl)-2-((1-(pyridin-2-
yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin mau tring (0,051
g, 50,0%).

Budc 7: Hop chét 1640

X X
| 7 H N | — n N
N T u 9 — - N b
N N‘N/U\CFH N.___o
H 2 | )—CF.H
(o} N-N

N'-(2,2-difloaxetyl)-2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,051 g, 0,141 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,067 g, 0,282 mmol) trong tetrahydrofuran (3
ml) duoc tron & nhiét 4o phong, duge 1am néng ¢ 150°C dudi bire xa vi song trong
30 phut, va duoc 1am mét vé nhiét 6 phong dé két thuc phan tmg. Hon hop phan
umg dugc c6 dic dudi ap sut thép dé loai bo dung moi. Tiép d6, nudc duge thém
vao hdn hop phén tmg, san phim phan tmg dugc chiét bing diclometan. Hon hop hai
pha duoc cho di qua nhya frit @ loai bd két tia rin va 16p nude, va 16p hitu co dugce
c6 dic trong chan khéng. San phim c6 dic duge tinh ché va tiép tuc duge co dic
béng séc ky cot (SiO2, cft 4 g; etyl axetat/hexan = 0-30%) dé thu dugc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-2-yl)xyclobutyl)pyrimidin-2-amin
dudi dang chét rén mau tring (0,046 g, 94,9%).

IH NMR (400 MHz, CDCls) § 8,95 (s, 1H), 8,85 (s, 1H), 8,64 - 8,62 (m, 1H),
7,69 (td, J= 7,7, 1,8 Hz, 1H), 7,22 - 7,18 (m, 1H), 7,02 - 6,77 (m, 2H), 2,92 - 2,85
(m, 2H), 2,70 - 2,63 (m, 2H), 2,26 - 2,24 (m, 1H), 2,15 - 2,12 (m, 1H); LRMS (ES)
m/z 345,4 (M* + 1).
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Vi du 24: Hop chit 1641, N-(1-(pyridin-2-yD)xyclobutyl)-5-(5-(triflometyl)-

1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(pyridin-2-yl)xyclobutyl)amino)-N'-(2,2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

X X
I/ HN |/ HN
YOIk T YOIk
Z “NH, Z N7 CF;
0 o M

Dung dich cia  2-((1-(pyridin-2-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,074 g, 0,260 mmol) va trietylamin (0,054 ml, 0,390 mmol) trong
N,N- dimetylformamit (4 ml) dugc tron & nhiét d¢ phong voi anhydrit trifloaxetic
(0,033 ml, 0,234 mmol), dugc khuéy & 80°C trong 17 gio, va dugce lam mat vé nhiét
d6 phong dé két thuc phan tmg. HOn hop phan tmg duge ¢6 dic dudi 4p sut thap dé
loai bd dung moi, rdi tiép d6, nuéc duge thém vao san phdm c6 dic, san phdm phan
ting duoc chiét bang diclometan. Hon hop hai pha dugc cho di qua nhya frit dé loai
bo két tha rin va 16p nudc, va 1ép hitu co duge ¢d dic trong chan khong. San pham
c6 dic duogc tinh ché va tiép tuc duoc ¢b dic bing sic ky cot (SiOa2, cot 12 g; etyl
axetat/hexan = 5-70%) dé thu duogc 2-((1-(pyridin-2-yl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit duéi dang chit rén mau tring (0,041 g,
41,4%).

Budc 2: Hop chét 1641

X

N \l( X w ©9 —_— N T A
D I o
2-((1-(pyridin-2-yl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,041 g, 0,108 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,039 g, 0,162 mmol) trong tetrahydrofuran (3
ml) dugc trdn & nhiét dd phong, dugc 1am néng & 150°C dudi buc xa vi séng trong
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30 phit, va dugc 1am mat vé& nhiét 6 phong dé két thic phan tmg. H8n hop phan
g duoc cd dic dudi ap sult thip dé loai bo dung méi. Tiép d6, nuée duge thém
vao hdn hop phan tng, san pham phan tng duoc chiét bang diclometan. H5n hop hai
pha dugc cho di qua nhwa frit ¢ loai bo két tiia ran va 16p nudce, va 16p hitu co duge
cd ddc trong chan khong. San phém ¢d dic duoc tinh ché va tiép tuc duogce co dac
bing sic ky cot (SiOz, cOt 4 g; etyl axetat/hexan = 0-20%) dé thu dugc N-(1-
(pyridin-2-yl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
dudi dang chét rin mau tring (0,010 g, 25,6%).

IH NMR (400 MHz, CDCL) & 8,95 (s, 1H), 8,85 (s, 1H), 8,63 - 8,61 (m, 1H),
7,68 (td, J= 17,7, 1,8 Hz, 1H), 7,55 - 7,53 (m, 1H), 7,21 - 7,18 (m, 1H), 7,12 (s, 1H),
2,91 - 2,84 (m, 2H), 2,71 - 2,64 (m, 2H), 2,26 - 2,22 (m, 1H), 2,11 - 2,06 (m, 1H);
LRMS (ES) m/z 363,4 (M* + 1).

Vi du 25: Hop chit 1642, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(3-

(triflometyl)phenvyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(3-(triflometyl)phenyl)xyclobutan-1-cacbonitril

_ CN
Fsc/©\/CN F3C

Dung dich ctia 2-(3-(triflometyl)phenyl)axetonitril (3,000 g, 16,203 mmol) va
natri hydrua (60,00%, 1,426 g, 35,647 mmol) trong N,N- dimetylformamit (100 ml)
duge trén & 0°C véi 1,3-dibromopropan (1,731 ml, 16,203 mmol), dugc khuéy o

nhiét d6 phong trong 17 gid, va dugc dimg phan tng & nhiét 49 phong bang céch bd
sung dung dich natri bicacbonat bio hoa (10 ml, khudy 10 phit) ). H6n hop phan tmg
duoc c6 dic dudi 4p sudt thip dé loai bé dung mdi. Tiép d6, nudce duge thém vao
hén hop phén tng, san phim phan tng dugc chiét bang etyl axetat. Lép hitu co duge
rira bing dung dich natri clorua bdo hoa, dwoc sdy kho bing magie sunfat khan, dugc
loc, va cb déc trong chan khong. San phém ¢ dic dugc tinh ché va tiép tuc dugce c6

dac bing sic ky cot (SiO2, ¢t 40 g; etyl axetat/hexan = 0-5%) dé thu duge 1-(3-
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(triflometyl)phenyl)xyclobutan-1-cacbonitril duéi dang dau khong mau (0,945 g,
25,9%).

Budce 2: 1-(3-(triflometyl)phenyl)xyclobutan-1-cacboxamit

o}

CN —

FiC FsC NH,

Dung dich cua 1-(3-(triflometyl)phenyl)xyclobutan-1-cacbonitril (0,945 g,
4,196 mmol), natri hydroxit (25,00%, 0,168 g, 1,049 mmol), hydro peroxit (30,00%,
1,427 g, 12,588 mmol) va tetra-n-butylamoni bromua (0,014 g, 0,042 mmol) trong
metanol (15 ml) duoc chuén bi ¢ nhiét d6 phong duge khuéy & cung nhiét d6 trong
18 gio. Tiép d6, nuée duge thém vao hén hop phan img, san phim phan g duoc
chiét bing etyl axetat. Lép hiru co duge rira bing dung dich natri clorua bdo hoa,
duoc siy kho bing magie sunfat khan, dugc loc, va c6 dic trong chin khéng, 1-(3-
(triflometyl)phenyl)xyclobutan-1-cacboxamit dugc sir dung ngay ma khong can tinh
ché thém (1,000 g, 98,0%, diu khong mau).

Budc 3: 1-(3-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua

o HCI
—_— NH
F,C NH, FsC 2

Dung dich cua 1-(3-(triflometyl)phenyl)xyclobutan-1-cacboxamit (1,000 g,

4,111 mmol), natri hypoclorua (dung dich 11,00%, 3,219 ml, 5,756 mmol) va natri
hydroxit (dung dich 3,00 M, 3,837 ml, 11,512 mmol) trong 1-butanol (10 ml) dugc
chuén bi & nhiét d6 phong dugc khudy & cling nhiét do trong 18 gio. Tiép @6, nuée
dugc thém vao hdn hop phan mg, san phim phan tng dugce chiét bang etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua béo hoa, dugc siy kho bing magie
sunfat khan, dugc loc, va cd dic trong chin khong, Cén dugc pha lodng véi etyl
axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 1,542 ml, 6,167 mmol)

va dugc khqu & nhiét d0 mdi trudng xung quanh. Két tua duoc loc, dugce rira béng
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etyl axetat va dugc say kho dé thu dugc 1-(3-(triflometyl)phenyl)xyclobutan-1-amin
hydroclorua dudi dang chét rin mau tring (0,519 g, 50,2%).

Buéc 4: Etyl 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino

cacboxylat
HCI CI\(N\ H
NH + | _ N N
FsC 2 N \)Yo\/ FsC S
N~ o0
o
o

1-(3-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua (0,519 g, 2,062
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,404 g, 2,165 mmol) va N,N-
diisopropyletylamin (1,078 ml, 6,186 mmol) dugc tron & nhiét d§ phong trong 1,4-
dioxan (10 ml), dugc khuéy & 110°C trong 17 gio, roi tiép d6 duge 1am mat vé nhiét
d6 phong dé két thuc phan tg. Hon hop phan tng dugc b dic dudi dp suét thap dé
loai béd dung méi. San phém ¢ dic duoc tinh ché va tiép tuc duogc c6 déc béng séc
ky cot (SiO2, cbt 12 g; etyl axetat’hexan = 5-10%) dé thu duoc etyl 2-((1-(3-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chit rin
mau tréng (0,338 g, 44,9%).

Budc 5: 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
H N H N
FsC i —— R Y H
N_A_O_ N N‘NHZ
o o

Etyl  2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
(0,338 g, 0,925 mmol) va hydrazin monohydrat (0,899 ml, 18,502 mmol) duoc trén &
nhiét d6 phong trong etanol (4 ml), dugc khudy & 120°C trong 17 gid, i tiép d6
duoc 1am mat vé nhiét do phong dé két thiic phan tmg. Hon hop phan tmg duoc cd
déc dudi ap sut thép dé loai bo dung méi. K&t tha duoc loc, dugce rira b:?lng etanol,

va duoc sdy kho dé thu dugc 2-((1-(3-
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(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dud¢i dang chét rin
mau tring (0,205 g, 63,1%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(3-

(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

H H
N__N N__N
Z “NH, Z N7 CFH
0 0

Dung dich cta 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,100 g, 0,285 mmol) va trietylamin (0,060 ml, 0,427 mmol) trong

N,N- dimetylformamit (4 ml) dugc trdn & nhiét d6 phong v6i anhydrit 2,2-difloaxetic
(0,028 ml, 0,256 mmol), dugc khudy & 80°C trong 17 gid, va duoc lam mét vé nhiét
d6 phong dé két thic phan tmg. Hén hop phan tmg duoc c6 dic dudi p suit thip dé
loai bo dung méi, rdi tiép d6, nudc duge thém vao san pham c6 dic, san phim phéan
g dugc chiét bing diclometan. Hon hop hai pha dugc cho di qua nhya frit dé loai
bo két tiia rin va 16p nudc, va 16p hitu co duge cd dic trong chan khong. San phim
¢d dic duogc tinh ché va tiép tuc duge cd dic bang séc ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 5-70%) @ thu dugc  N'-(2,2-difloaxetyl)-2-((1-(3-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin
mau vang nhat (0,060 g, 49,1%).

Buéc 7: Hop chit 1642

H H
N N N N
F3c/©2§ TjﬁrH i — F30/©2§ jl/\j\/
N~ N. N~ (o]
N CF,H
H 2 \ ;7—“‘ch|'|
(o} N-N

N'-(2,2-difloaxetyl)-2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-

5-cacbohydrazit (0,060 g, 0,140 mmol) va 1-metoxy-N-trietylamoniosunfonyl-

metanimidat (chit phan tmg Burgess, 0,050 g, 0,210 mmol) trong tetrahydrofuran (3

ml) dugc tron & nhiét d6 phong rdi tiép d6 dugc lam néng & 150°C dudi birc xa vi

séng trong 30 phut, va dugc lam mat vé nhiét 46 phong dé két thiic phan tng. Hén
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hop phan tmg dugc ¢6 dic dudi ap sult thip dé loai bd dung mdi. Tiép @6, nudc
dugc thém vao hdn hop phan tmg, san phim phan mg dwgc chiét bang diclometan.
Hbn hop hai pha duogc cho di qua nhya frit ¢ loai bé két tia rén va 16p nuée, va 16p
hitu co dugc c¢6 dic trong chan khong. San phém ¢d dic duoc tinh ché va tiép tuc
duoc ¢6 dic béng séc ky c6t (SiO2, cot 4 g; etyl axetat/hexan = 5-20%) dé thu dugc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin dudi dang chit rin mau tring
(0,005 g, 8,7%).

IH NMR (400 MHz, CDCL3) & 8,91 (s, 1H), 8,87 (s, 1H), 7,78 (s, 1H), 7,70
(d, J="7,7 Hz, 1H), 7,52 - 7,44 (m, 2H), 7,02 - 7,76 (m, 1H), 6,50 (s, 1H), 2,81 - 2,74
(m, 2H), 2,65 - 2,58 (m, 2H), 2,28 - 2,21 (m, 1H), 2,07 - 2,01 (m, 1H); LRMS (ES)
m/z 412,2 (M*+ 1).

Vi du 26 : Hop chit 1670, 5-(5-(triflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(3-

(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: 1-(3-(triflometyl)phenyl)xyclobutan-1-cacbonitril

—_— CN
CN

Dung dich cta 2-(3-(triflometyl)phenyl)axetonitril (3,000 g, 16,203 mmol) va
natri hydrua (60,00%, 1,426 g, 35,647 mmol) trong N,N- dimetylformamit (100 ml)

dugc tron & 0°C véi 1,3-dibromopropan (1,731 ml, 16,203 mmol), dugc khqu o
nhiét do phong trong 17 gid, va dugc ding phan tng & nhiét do phong bang cach bd
sung dung dich natri bicacbonat béo hoa (10 ml, khudy 10 phut). Hn hgp phén {mg
duoc ¢ dic dudi 4p sult thip dé loai bé dung moi. Tiép d6, nu6c duge thém vao
hén hop phén tng, san phim phan tng dugc chiét bang etyl axetat. L6p hitu co dugc
rira bing dung dich natri clorua bdo hoa, duge say kho bing magie sunfat khan, dugc
loc, va c6 dac trong chén khong. San phém ¢6 dic dugc tinh ché va tiép tuc dugc cd

dac béng séc ky cot (SiO2, cdt 40 g; etyl axetat/hexan = 0-5%) dé thu duogc 1-(3-
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(triflometyl)phenyl)xyclobutan-1-cacbonitril duéi dang diu khéng mau (0,945 g,
25,9%).

Budc 2: 1-(3-(triflometyl)phenyl)xyclobutan-1-cacboxamit

o
CN ——
FsC FsC NH,

Dung dich cua 1-(3-(triflometyl)phenyl)xyclobutan-1-cacbonitril (0,945 g,
4,196 mmol), natri hydroxit (25,00%, 0,168 g, 1,049 mmol), hydro peroxit (30,00%,
1,427 g, 12,588 mmol) va tetra-n-butylamoni bromua (0,014 g, 0,042 mmol) trong

metanol (15 ml) duoc chudn bi & nhiét d6 phong dugc khudy & cing nhiét d trong
18 gid. Tiép d6, nuée duge thém vao hén hop phén tmg, san phdm phan tmg duoc
chiét bang etyl axetat. Lép hitu co duge rira bang dung dich natri clorua bdo hoa,
duoc sdy khd bing magie sunfat khan, dugc loc, va cd dic trong chan khong, 1-(3-
(triflometyl)phenyl)xyclobutan-1-cacboxamit dugc sir dung ngay ma khong can tinh
ché thém (1,000 g, 98,0%, dau khéng mau).

Budc 3: 1-(3-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua

o HCl
—_— NH,

F,C NH, FsC

Dung dich cua 1-(3-(triflometyl)phenyl)xyclobutan-1-cacboxamit (1,000 g,
4,111 mmol), natri hypoclorua (dung dich 11,00%, 3,219 ml, 5,756 mmol) va natri
hydroxit (dung dich 3,00 M, 3,837 ml, 11,512 mmol) trong 1-butanol (10 ml) duoc
chuén bi & nhiét d6 phong duge khue"ly & cung nhiét d¢ trong 18 gio. Tiép d6, nude
duge thém vao hdn hop phan tmg, sin phim phan tmg dugc chiét bang etyl axetat.
Lép hitu co dwgc rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie
sunfat khan, duoc loc, va c6 dic trong chian khong. San phém cd ddc duoc pha lodng
véi etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 1,542 ml, 6,167

mmol) va dugc khuéy & nhiét 36 mo6i trudng xung quanh. Két taa dugce loc, dugce rira
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bang etyl axetat va duge say kho dé thu duoc 1-(3-(triflometyl)phenyl)xyclobutan-1-

amin hydroclorua duéi dang chét rin mau tring (0,519 g, 50,2%).

Bugc 4: Etyl 2-((1-(3-(triflomety)phenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat
HCI cl N\ H
NHZ + \W - N N
FsC N __o_ FsC YOS
N o
o 7 ~
o

1-(3-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua (0,519 g, 2,062
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,404 g, 2,165 mmol) va N,N-
diisopropyletylamin (1,078 ml, 6,186 mmol) dugc tron & nhiét do phong trong 1,4-
dioxan (10 ml), dugc khudy & 110°C trong 17 gid, rdi tiép d6 duge 1am mat vé nhiét
d6 phong d& két thic phan tmg. H3n hop phan tmg dugce ¢d dic dudi dp suét thap dé
loai boé dung moi, 1oi tiép doé, san phém ¢d dic duogc tinh ché va tiép tuc duogc cd dac
bang séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 5-10%) dé thu dugc etyl 2-((1-(3-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chit rén
mau tring (0,338 g, 44,9%).

Budce 5: 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

H H
N__N N__N
D — F3°/©Z§T\ ;
N -~ o._- N~ N‘NHZ
o) o)

Etyl  2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
(0,338 g, 0,925 mmol) va hydrazin monohydrat (0,899 ml, 18,502 mmol) dugc trdn &
nhiét do phong trong etanol (4 ml), dugc khuéy & 120°C trong 17 gio, va duge lam
méat dé két thic phan tmg. Hon hop phan tmg dugc cb dic dudi 4p suét thip dé loai
bo dung moi, roi tiép d6, két tua duoc loc, duoc rira béng etanol, va dugc siy kho dé
thu duoc 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
duéi dang chét rén mau tring (0,205 g, 63,1%).
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Budc 6: N'-(2.2.2-trifloaxetyl)-2-((1-(3-

(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

H H
N_ _N N__N
7 “NH, Z NTCFs
0 o

Dung dich cia 2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,105 g, 0,299 mmol) va trietylamin (0,062 ml, 0,448 mmol) trong
N,N- dimetylformamit (4 ml) dugc tron & nhiét d6 phong véi anhydrit trifloaxetic
(0,038 ml, 0,269 mmol), dugc khqu & 80°C trong 17 gid, va dugce lam mat vé nhiét

d6 phong d4 két thic phan tmg. H8n hop phan tmg dugc cd dic dudi ap suét thip dé
loai bo dung méi, rdi tiép d6, nudc duge thém vao san phdm cb dic, san pham phan
{ng dugc chiét bang diclometan. Hon hop hai pha dugc cho di qua nhya frit @ loai
b6 két tha rin va 16p nuéce, va 16p hitu co duge ¢ dic trong chan khong, N'-(2,2,2-
trifloaxetyl)-2-((1-(3-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit dugc st dung ngay ma khong cin tinh ché thém (0,097 g, 72,6%, chét

ran mau trang).

Buéc 7: Hop chét 1670

H H
N N N
F3C/©2§ \WN\ H (o) F3C©Z§ \“/ A
N N. J\ N~ o
N“CF \
(o} N-

»—CF3
N

N'-(2,2,2-trifloaxetyl)-2-((1-(3-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,097 g, 0,217
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess,
0,078 g, 0,325 mmol) trong tetrahydrofuran (3 ml) dugc trén & nhiét d§ phong, dugc
1am néng & 150°C dudi buc xa vi séng trong 30 phit, va duge lam mat vé nhiét do
phong dé két thiic phan émg. Hn hop phan tmg dugc ¢d dic dudi ap suét thip dé
loai b6 dung mdi. Tiép d6, nuéc duge thém vao hdn hop phan tng, san phdm phan

ting dwoc chiét bing diclometan. Hon hop hai pha dugc cho di qua nhya frit dé loai
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b6 két tha rin va 16p nude, va 16p hitu co duge cd dic trong chan khong. San phim
cd dic dugc tinh ché va tiép tuc dugc c6 dic béng sic ky cot (SiOz, cot 4 g; etyl
axetat/hexan = 5-15%) dé& thu duoc san phém thdé vén dugc sic ky lai (tim SiOa,
20x20x1 mm; etyl axetat/hexan = 30%) dé thu dugc 5-(5-(triflometyl)-1,3,4-
oxadiazol-2-yl)-N-(1-(3-(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin dudi dang
chét rén mau tring (0,009 g, 9,7%).

IH NMR (400 MHz, CDCLs) & 8,93 (s, 1H), 8,84 (s, 1H), 7,78 (s, 1H), 7,70
(d,J =174 Hz, 1H), 7,52 - 7,44 (m, 2H), 6,46 (s, 1H), 2,81 - 2,74 (m, 2H), 2,65 - 2,58
(m, 2H), 2,26 - 2,23 (m, 1H), 2,07 - 2,02 (m, 1H); LRMS (ES) m/z 430,4 (M* + 1).

Vi du 27: Hop chat 1671, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(o-
tolyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(o-tolyl)xyclobutan-1-cacbonitril

Dung dich ctia 2-(o-tolyl)axetonitril (5,000 g, 38,116 mmol) va natri hydrua
(60,00%, 3,354 g, 83,854 mmol) trong N,N- dimetylformamit (100 ml) dugc khqu o
0°C trong 1 gid, va dugc trdn voi 1,3-dibromopropan (3,867 ml, 38,116 mmol). Hén

hop phan img dugc khudy bb sung & nhiét 46 phong trong 3 gi va duge dimg phan
tmg & nhiét 49 phong bang cich bd sung dung dich natri bicacbonat bio hoa (10 ml,
khudy 10 phut). Hon hop phén tng dugc ¢ dic dudi ap sudt thdp dé loai bd dung
mdi, rdi tiép d6, nudc duge thém vao san phdm cb dic, san phim phan tmg dwoc
chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa,
duoc sdy kho bing magie sunfat khan, dugc loc, va ¢d ddc trong chan khong. San
phém ¢d dic duge tinh ché va tiép tuc duogc cb déc bang séc ky cot (SiOz, cot 40 g;
etyl axetat/hexan = 0-10%) dé thu duoc 1-(o-tolyl)xyclobutan-1-cacbonitril dudi
dang ddu mau vang nhat (1,460 g, 22,4%).
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Budc 2: 1-(o-tolyl)xyclobutan-1-cacboxamit

o]
CN

—_— NH,

Dung dich cta 1-(o-tolyl)xyclobutan-1-cacbonitril (1,460 g, 8,526 mmol),
natri hydroxit (25,00%, 0,341 g, 2,132 mmol), hydro peroxit (30,00%, 2,900 g,
25,578 mmol) va tetra-n-butylamoni bromua (0,027 g, 0,085 mmol) trong metanol
(70 ml) duge chuin bi & nhiét dd phong dwoc khudy & ciing nhiét d6 trong 17 gid, rdi
tiép d6, nudc duge thém vio san phim cb dic, sin phim phéan tmg duoc chiét bang
etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va cO dic trong chin khong, 1-(o-
tolyl)xyclobutan-1-cacboxamit dugc sir dung ngay ma khong cAn tinh ché thém

(1,560 g, 96,7%, chét rin mau tring).

Bude 3: 1-(o-tolyDxyclobutan-1-amin hydroclorua

o) HCI
NH,

NH, —

Dung dich ctia 1-(o-tolyl)xyclobutan-1-cacboxamit (1,560 g, 8,243 mmol),
natri hypoclorua (dung dich 8,50%, 8,352 ml, 11,540 mmol) va natri hydroxit (dung
dich 3,00 M, 7,693 ml, 23,079 mmol) trong 1-butanol (30 ml) duoc khqu o nhiét 40
phong, ri tiép d6, nudc duge thém vao san phdm c6 dic, san phim phan tmg dugce
chiét bang etyl axetat. Lép hiru co duge rira bang dung dich natri clorua bdo hoa,
duoc sdy kho bing magie sunfat khan, dugc loc, va cd dic trong chén khong. San
phdm c6 dic dugc pha lodng véi etyl axetat va axit clohydric (dung dich 4,00 M
trong 1,4-dioxan, 3,091 ml, 12,364 mmol) va duogc khqu O nhiét d6 moi trudng
xung quanh. Két tia duge loc, dugc rira bing etyl axetat va dugc sdy kho dé thu
duge 1-(o-tolyl)xyclobutan-1-amin hydroclorua dudi dang chit rin mau tring (1,200

g, 73,6%).

Budc 4: Etyl 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
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H
HCI
CIYN\ N\‘/N\
NH, N _— |
+ F 0\/ N ~ o\/
o o

1-(o-tolyl)xyclobutan-1-amin hydroclorua (0,600 g, 3,035 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,595 g, 3,186 mmol) va N,N-diisopropyletylamin (1,586
ml, 9,104 mmol) dugc trdn & nhiét d6 phong trong 1,4-dioxan (4 ml) rdi tiép d6 duoc
khudy & 110°C trong 17 gid, va duoc 1am mat v& nhiét 6 phong dé két thic phan
tng. Hon hop phan tng duogc ¢ dic dudi ap sudt thap dé loai bé dung modi. San
phém ¢6 dic duge tinh ché va tiép tuc dugce cd dic béng séc ky cot (SiO2, cot 4 g;
etyl axetat/hexan = 5-10%) 4 thu  duoc etyl  2-((1-(o-
tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring (0,355
g, 37,6%).

Budc 5: 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

N__N NN
D T H
N~ o N .~ N‘NHZ
(o] (o]

Etyl 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,355 g, 1,140
mmol) va hydrazin monohydrat (1,108 ml, 22,801 mmol) duoc trén & nhi¢t @ phong
trong etanol (5 ml), dwoc khudy & 120°C trong 17 gid, va duge lam mat vé nhiét do
phong d& két thic phan tmg. Hon hop phan tmg dugc ¢b dic dudi dp suat thap dé
loai bo dung moi. Két tha duge loc, dugce rira bang etanol, va dugc séy kho dé thu
duoc 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin
mau tring (0,200 g, 59,0%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
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H H
NTN\ H NTN\ H @
J
N\)\H/N‘NHZ NJ\(N‘N CF,H
0 o H

Dung dich cta 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,122 g, 0,410 mmol), anhydrit 2,2-difloaxetic (0,040 ml, 0,369 mmol) va
trietylamin (0,086 ml, 0,615 mmol) trong tetrahydrofuran (5 ml) dugc chuin bi &
nhiét 36 phong dugc khuéy & cung nhiét 9, dung dich natri bicacbonat bdo hoa dugc
thém vao san phdm c¢6 dic, san phdm phan tng dugc chiét bing diclometan. Hon hop
hai pha duogc cho di qua nhya frit ¢ loai bé két tia rén va 16p nuéc, va 16p hitu co
dugc cd dac trong chian  khong, N'-(2,2-difloaxetyl)-2-((1-(o-
tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong cén
tinh ché thém (0,155 g, 100,6%, chit rén mau vang nhat).

Buéc 7: Hop chit 1671

H H
N\rN\ o NYN\
N N N
& N7 CFH = i °
0 N

)—CFH
N

N'-(2,2-difloaxetyl)-2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,155 g, 0,413 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,148 g, 0,619 mmol) trong tetrahydrofuran (5
ml) duogc tron & nhiét @6 phong, duge lam néng ¢ 150°C dudi birc xa vi song trong
30 phut, va duoc 1am mat v& nhiét ¢o phong dé két thuc phan tmg. Hon hop phan
tmg dugc c6 dic dudi ap suét thép dé loai bd dung méi. Tiép d6, nudc duoc thém
vao hdn hop phan tng, san phdm phan tmg dugc chiét bang diclometan. Hon hop hai
pha dugc cho di qua nhya frit dé loai bo két tua rén va 16p nudc, va 16p hitu co dugc
cd dac trong chén khong. San phém ¢d dic duge tinh ché va tiép tuc dugc cd dac
bing sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-15%) dé thu duogc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-tolyl)xyclobutyl)pyrimidin-2-amin  du6i
dang chét rin mau tring (0,062 g, 42,0%).
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'H NMR (400 MHz, CDCls) § 8,85 (s, 2H), 7,66 (dd, J = 7,7, 1,3 Hz, 1H),
721 (td, J="7,5, 1,4 Hz, 1H), 7,16 (td, J=7,3, 1,5 Hz, 1H), 7,10 (d, J = 7,2 Hz, 1H),
7,01 - 6,76 (m, 1H), 6,53 (s, 1H), 2,88 - 2,81 (m, 2H), 2,75 - 2,68 (m, 2H), 2,38 (s,
3H), 2,30 - 2,23 (m, 1H), 1,96 - 1,91 (m, 1H); LRMS (ES) m/z 358,5 (M* + 1).

Vi du 28: Hop chit 1672, N-(1-(o-tolyD)xyclobutyl)-5-(5-(triflometyl)-1.3.4-

oxadiazol-2-vyl imidin-2-amin

Buéc 1: 2-((1-(o-tolyDxyclobutyl)amino)-N'-(2,2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit
H H
NN — TNy o
J
N\)\’(N\NHZ N\)\”/N\N CF,
0 o H

Dung dich cua 2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,078 g, 0,262 mmol), anhydrit trifloaxetic (0,033 ml, 0,236 mmol) va trietylamin
(0,055 ml, 0,393 mmol) trong tetrahydrofuran (5 ml) dugc chuén bi & nhiét d6 phong
duogc khqu & cling nhiét d9. Dung dich natri bicacbonat bdo hoa dugc thém vao hén
hop phan tmg, san phim phan tng dugc chiét bing diclometan. Hon hop hai pha
duoc cho di qua nhya frit d8 loai bo két tia rén va 16p nude, va 16p hitu co duge co
déc trong chan khong, 2-((1-(o-tolyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong cin tinh ché
thém (0,100 g, 96,9%, chit rdn mau vang nhat).

Budc 2: Hop chét 1672

H H
N N N N
N 0 - N
o

N (o]
N-N

2-((1-(o-tolyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,100 g, 0,254 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
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metanimidat (chit phan tng Burgess, 0,091 g, 0,381 mmol) trong tetrahydrofuran (5
ml) duoc trén & nhiét do phong, dugc 1am néng ¢ 150°C duédi birc xa vi song trong
30 phut, va duoc 1am mat vé nhiét d6 phong d& két thic phan tmg. Hon hop phan
tmg duoc cd dic dudi ap sudt thip d& loai bo dung moéi. Tiép d6, nuéc duge thém
vao hdn hop phén tmg, san phm phan tmg duoc chiét bing diclometan. Hén hop hai
pha dugc cho di qua nhya frit dé loai bo két tia rin va 16p nuée, va 16p hitu co duge
cb6 diac trong chan khong. San phim c6 dic duoc tinh ché va tiép tuc duoc cd dic
bing séc ky cot (SiOz, cOt 4 g; etyl axetat/hexan = 0-10%) dé thu dugc N-(1-(o-
tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi
dang chét rén mau trang (0,007 g, 7,3%).

IH NMR (400 MHz, CDCL) & 8,84 (s, 2H), 7,66 (d, J = 7,4 Hz, 1H), 7,21 (,
J =69 Hz, 1H), 7,18 - 7,14 (m, 1H), 7,10 (d, J = 7,1 Hz, 1H), 6,63 (s, 1H), 2,88 -
2,21 (m, 2H), 2,76 - 2,69 (m, 2H), 2,30 - 2,23 (m, 1H), 1,97 - 1,89 (m, 1H); LRMS
(ES) m/z 376,3 (M*+ 1).

Vi du 29: Hop chit 1673, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-(m-

tolyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(m-tolyl)xyclobutan-1-cacbonitril

—_— CN
CN

Dung dich ctia 2-(m-tolyl)axetonitril (5,000 g, 38,116 mmol) trong N,N-

dimetylformamit (100 ml) dugc khudy & 0°C trong 1 gio, va dugc tron v6i natri
hydrua (2,012 g, 83,854 mmol) va 1,3-dibromopropan (7,695 g, 38,116 mmol). Hén
hop phan Umg dugc khudy b6 sung & nhiét @9 phong trong 3 gio, va dugc dimg phan
tmg & nhiét d6 phong béng cach bd sung dung dich natri bicacbonat bdo hoa (10 ml,
khudy 10 phit). H6n hop phan tmg dugc cb dic dudi 4p sudt thdp dé loai bd dung
moi, roi tiép d6, nudc duge thém vao san phém c6 dic, san phém phan tmg dugc
chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bio hoa,

duoc séy kho béng magie sunfat khan, dugc loc, va cd dic trong chan khong. San
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phém c6 dic dugc tinh ché va tiép tuc dugc cb dic béng séc ky cot (SiO2, cot 40 g;
etyl axetat/hexan = 0-10%) dé thu dugce 1-(m-tolyl)xyclobutan-1-cacbonitril dudi
dang diu mau vang nhat (2,770 g, 42,4%).

Budce 2: 1-(m-tolyl)xyclobutan-1-cacboxamit

0
CN

—_ NH,

Dung dich cta 1-(m-tolyl)xyclobutan-1-cacbonitril (2,770 g, 15,898 mmol),
natri hydroxit (25,00%, 0,636 g, 3,974 mmol), hydro peroxit (30,00%, 5,408 g,
47,693 mmol) va tetra-n-butylamoni bromua (0,051 g, 0,159 mmol) trong metanol
(70 ml) dugc chudn bi & nhiét d6 phong duge khudy & cliing nhiét d§ trong 17 gio, rdi
tiép do6, nudc duge thém véo san phdm c6 dic, san phim phén tng dugc chiét bang
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, dugc loc, va c6 ddc trong chén khong, 1-(m-
tolyl)xyclobutan-1-cacboxamit dugc sir dung ngay ma khong cin tinh ché thém
(2,020 g, 67,1%, ddu mau vang nhat).

Buéc 3: 1-(m-tolyl)xyclobutan-1-amin hydroclorua

o HCI

R NH,

NH,

Dung dich ctia 1-(m-tolyl)xyclobutan-1-cacboxamit (1,000 g, 5,284 mmol),
natri hypoclorua (dung dich 8,50%, 5,354 ml, 7,397 mmol) va natri hydroxit (dung
dich 3,00 M, 4,931 ml, 14,794 mmol) trong 1-butanol (30 ml) dugc chuén bi & nhiét
do phong duoc khqu & cung nhiét do, rdi tiép dd, nudc dugce thém vao san phém co
dic, san pham phan tng dugc chiét bing etyl axetat. L6p hitu co dugc rira bing dung
dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va ¢b dac
trong chan khong. San pham c6 ddc dugc pha lodng v6i etyl axetat va axit clohydric
(dung dich 4,00 M trong 1,4-dioxan, 1,981 ml, 7,926 mmol) va dugc khuéy O nhiét
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d6 méi truong xung quanh. Két tua dugc loc va dugc séy kho dé thu duoc 1-(m-

tolyl)xyclobutan-1-amin hydroclorua duéi dang chét rin mau tring (0,800 g, 76,6%).

Budc 4: Etyl 2-((1-(m-tolyl)xyclobutyl)amino imidin-5-cacboxylat

HCl Cl N + Ny
w Y . N
+ & o N .~ o
0

1-(m-tolyl)xyclobutan-1-amin hydroclorua (0,400 g, 2,023 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,396 g, 2,124 mmol) va N,N-diisopropyletylamin (1,057
ml, 6,069 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (4 ml), dugc khudy &
110°C trong 17 gid, va duoc 1am mét v& nhiét 6 phong dé két thuc phan img. Hon
hop phan tmg dugc cb dic duéi ap sudt thip dé loai bé dung moi. San phim cd dic
duoc tinh ché va tiép tuc dugc c6 ddc béng séc ky cOt (SiO2, cOt 4 g; etyl
axetat/hexan = 5-10%) dé thu dugc etyl 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-
5-cacboxylat dudi dang chét rin mau tring (0,349 g, 55,4%).

Buée 5: 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

NN NN
b TN
N\)\’(O\/ N N,
0 )

Etyl 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,349 g, 1,121
mmol) va hydrazin monohydrat (1,089 ml, 22,416 mmol) dugc trén & nhiét d6 phong
trong etanol (5 ml), dugc khuéy & 120°C trong 17 gio, va dugc lam mat vé nhiét d6
phong d& két thc phan tmg. Hén hop phan tmg duge cd dic dudi ap suat thép dé
loai bd dung moi. Két tua dugce loc, duoc rira béng etanol, va dugc séy kho dé thu
duge 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin
mau tring (0,278 g, 83,4%).
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Budc 6: N'-(2.2-difloaxetyl)-2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

H H
B T NN o
N. N AN L
NJ\( NH, J\( N~ “CF,H
(o] (o] H

Dung dich cta 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,148 g, 0,498 mmol), anhydrit 2,2-difloaxetic (0,049 ml, 0,448 mmol) va
trietylamin (0,104 ml, 0,747 mmol) trong tetrahydrofuran (5 ml) dugc chuén bi &
nhiét d6 phong dugc khqu & cung nhiét d6. Dung dich natri bicacbonat bdo hoa
dugc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing diclometan.
Hon hop hai pha duge cho di qua nhua frit @2 loai bo két tia rin va 16p nude, va 16p
hitu co dugc c6 dic trong chin khong, N'-(2,2-difloaxetyl)-2-((1-(m-
tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dugc sir dyng ngay ma khong cén
tinh ché thém (0,180 g, 96,3%, chét rin mau vang nhat).

Budc 7: Hop chét 1673

@gYN\ . . %Y
N')Wn 1 P

N (o]
H CF,H \ />——CF2H
N-N

N'-(2,2-difloaxetyl)-2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,180 g, 0,480 mmol) va 1-metoxy-N-trietylamoniosunfoﬁyl-
metanimidat (chit phan tng Burgess, 0,171 g, 0,719 mmol) trong tetrahydrofuran (5
ml) duge tron & nhiét d§ phong, dugc lam néng & 150°C dudi buc xa vi séng trong
30 phut, va dugc 1am mat v& nhiét d6 phong @& két thuc phan ing. Hon hop phin
tmg duoc ¢b dic dudi ap suét thip dé loai bé dung méi. Tiép d6, nude duge thém
vao hén hop phén Umg, san phim phén ng dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhua frit @8 loai bo két tha rén va 16p nudce, va 16p hitu co dugc

c6 dic trong chan khong. San phém cd dic duogc tinh ché va tiép tuc dugc cd déc
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bing sic ky cot (SiO2, cOt 4 g; etyl axetat/hexan = 0-15%) dé thu duoc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(m-tolyl)xyclobutyl)pyrimidin-2-amin duéi
dang chét rdn mau tring (0,047 g, 27,4%).

IH NMR (400 MHz, CDCL3) & 8,89 (s, 2H), 7,33 - 7,28 (m, 2H), 7,24 (t, J =
7,9 Hz, 1H), 7,07 (d, J = 7,7 Hz, 1H), 7,02 - 6,76 (m, 1H), 6,55 (s, 1H), 2,79 - 2,72
(m, 2H), 2,65 - 2,58 (m, 2H), 2,37 (s, 3H), 2,23 - 2,15 (m, 1H), 2,07 - 2,01 (m, 1H);
LRMS (BS) m/z 358,4 (M* + 1).

Vi du 30: Hop chit 1674, N-(1-(m-tolyl)xyclobutyl)-5-(5-(triflometyl)-1.3.4-

oxadiazol-2-vyl imidin-2-amin

Budgc 1: 2-((1-(m-tolyDxyclobutyl)amino)-N'-(2,2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit

H H
NN — NNy o
J
NJ\”/N\NHZ N\)\”/N‘N CF,
o o H

Dung dich ciia 2-((1-(m-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,130 g, 0,437 mmol), anhydrit trifloaxetic (0,056 ml, 0,393 mmol) va trietylamin
(0,091 ml, 0,656 mmol) trong tetrahydrofuran (5 ml) dugc chuén bi & nhiét d6 phong
duoc khqu & cuing nhiét d§. Dung dich natri bicacbonat bdo hoa dugc thém vao hén
hop phan (g, san phdm phan tmg dugc chiét bang diclometan. Hon hop hai pha
dugc cho di qua nhya frit dé loai bo két tia rdn va 16p nuée, va 16p hitu co duge cd
déc trong chan khong, 2-((1-(m-tolyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong cin tinh ché
thém (0,170 g, 98,9%, chét rin mau vang nhat).

Budc 2: Hop chit 1674

WJYM‘L D

o
N“ " cF, [ y—CFa
N-N

118

118/358



52349

2-((1-(m-tolyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-

cacbohydrazit (0,170 g, 0,432 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,154 g, 0,648 mmol) trong tetrahydrofuran (5
ml) dugc trdn & nhiét d§ phong, dugc lam néng & 150°C dudi bic xa vi séng trong
30 phut, va duge 1am mét vé nhiét d6 phong dé két thiic phan vmg. HOn hop phan
g dugc cd dic dudi ap sult thip dé loai bé dung méi. Tiép d6, nude duge thém
vao hdn hop phan tng, san phdm phéan tmg dugc chiét bang diclometan. Hon hop hai
pha duoc cho di qua nhua frit d loai bo két tia ran va 16p nude, va 16p hitu co duoc
cd ddc trong chén khoéng. San phém cd dic duoc tinh ché va tiép tuc duogc cd dic
bing sic ky cot (SiO2, cbt 4 g; etyl axetat/hexan = 0-10%) dé thu dwgc N-(1-(m-
tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi
dang chat rin mau tréng (0,041 g, 25,3%).

'H NMR (400 MHz, CDCls) & 8,89 (s, 2H), 7,32 - 7,31 (m, 2H), 7,24 (t, J =
7,9 Hz, 1H), 7,07 (d, J = 7,6 Hz, 1H), 6,55 (s, 1H), 2,79 - 2,72 (m, 2H), 2,62 - 2,58
(m, 2H), 2,37 (s, 3H), 2,21 - 2,18 (m, 1H), 2,05 - 1,99 (m, 1H); LRMS (ES) m/z
376,3 (M* + 1).

Vi du 31 : Hop chit 1675, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(p-

tolyl)xyclobutyl)pyrimidin-2-amin

Buée 1: 1-(p-tolyDxyclobutan-1-cacbonitril

Dung dich ctia 2-(p-tolyl)axetonitril (5,000 g, 38,116 mmol) va natri hydrua
(2,012 g, 83,854 mmol) trong N,N- dimetylformamit (100 ml) dugc khudy & 0°C

trong 1 gid, va duoc tron véi 1,3-dibromopropan (7,695 g, 38,116 mmol). Hdn hop
phén tmg dugc khudy bd sung & nhiét d6 phong trong 3 gid, va duge ding phan tng
& nhiét d6 phong bing cach bd sung dung dich natri bicacbonat bdo hoa (10 ml,
khudy 10 phut). H3n hop phan tng dugc c6 dic dudi ap suit thdp dé loai bo dung

mdi, roi tiép dd, nudc dugc thém vao san pham cbd dic, san pham phéan Ung duoc
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chiét bang etyl axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa,
duoc séy kho b&ng magie sunfat khan, dugc loc, va c¢6 dic trong chin khong. San
phém b dic duoc tinh ché va tiép tuc dugc c6 dac bﬁng séc ky cot (SiO2, cot 40 g;
etyl axetat/hexan = 0-10%) dé thu dugc 1-(p-tolyl)xyclobutan-1-cacbonitril dudi
dang diu mau vang nhat (2,640 g, 40,4%).

Budce 2: 1-(p-tolyDxyclobutan-1-cacboxamit

0
CN

_— NH,

Dung dich ctia 1-(p-tolyl)xyclobutan-1-cacbonitril (2,640 g, 15,417 mmol),
natri hydroxit (25,00%, 0,617 g, 3,854 mmol), hydro peroxit (30,00%, 5,244 g,
46,251 mmol) va tetra-n-butylamoni bromua (0,050 g, 0,154 mmol) trong metanol
(70 ml) dugc chuén bi & nhiét d6 phong dugc khqu & cung nhiét d§ 17 gio. Két ta
duoc loc, dugc rira bang nudc, va dugc séy kho dé thu dugc 1-(p-tolyl)xyclobutan-1-

cacboxamit dudi dang chét rén mau tring (2,950 g, 101,1%).

Budc 3: 1-(p-tolyl)xyclobutan-1-amin hydroclorua

(o] HCI

_— NH,

NH,

Dung dich ctia 1-(p-tolyl)xyclobutan-1-cacboxamit (2,950 g, 15,587 mmol) va
natri hypoclorua (dung dich 8,50%, 15,794 ml, 21,822 mmol) va natri hydroxit (dung
dich 3,00 M, 14,548 ml, 43,644 mmol) trong 1-butanol (30 ml) dugc chudn bi & nhiét
d6 phong duogc khudy & cing nhiét d9, 1di tiép d6, nuée duge thém vao hdn hop phan
tmg, san phdm phan tmg dugc chiét bing etyl axetat. Lép hiru co dugc ria béang
dung dich natri clorua bdo hoa, dugc séy khé béng magie sunfat khan, duoc loc, va
c6 dic trong chan khéng. San phim c6 ddc dugc pha lodng vdi etyl axetat va dugce bb
sung axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 5,845 ml, 23,381 mmol) va

duoc khudy & nhiét d6 moi trudng xung quanh. Két toa dugce loc va dugc siy khd dé
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thu dugc 1-(p-tolyl)xyclobutan-1-amin hydroclorua duéi dang chét rén mau tring
(1,860 g, 60,4%).

Budce 4: Etyl 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HCI CIYN\ H N
|
o e — oL
F ~
° (0]

1-(p-tolyl)xyclobutan-1-amin hydroclorua (1,000 g, 5,058 mmol), etyl 2-

clopyrimidin-5-cacboxylat (0,991 g, 5,311 mmol) va N,N-diisopropyletylamin (2,643
ml, 15,174 mmol) duoc trdn & nhiét 4o phong trong 1,4-dioxan (15 ml), duge khqu
& 110°C trong 17 gid, va dugc 1am mét vé nhiét d6 phong. Hon hop phan ng dugc
cd dic dudi 4p suit thap dé loai bo dung méi. San phim c6 dic dugc tinh ché va tiép
tuc duoc cd dic bing sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-10%) dé thu
duoc etyl 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét
rin mau tra"mg (0,706 g, 45,1%).

Budc 5: 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

NN NN

i YN w

N_A_o_ N A N,
0 o)

Etyl 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,706 g, 2,267
mmol) va hydrazin monohydrat (2,204 ml, 45,345 mmol) dugc tron & nhiét d6 phong
trong etanol (5 ml), dugc khudy & 120°C trong 17 gid, va duge lam mat vé nhiét do
phong dé két thic phan tng. Hon hop phan tng dwoc c6 dic dudi dp suét thap dé
loai bé dung méi. Két tha duoc loc, duge rira bing etanol, va dugc séy kho dé thu
duge 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du6i dang chit rén
mau tréng (0,537 g, 79,7%).

Busc 6: N'-(2.2-difloaxetyl)-2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
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121/358



52349

H H
Y oy —— Y w ¢
N N __~ N\J\
N\)ﬁ( NH, J\( N~ “CF,H
o] o H

Dung dich cua 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,287 g, 0,965 mmol), anhydrit 2,2-difloaxetic (0,094 ml, 0,869 mmol) va
trietylamin (0,202 ml, 1,448 mmol) trong tetrahydrofuran (10 ml) dugc chuén bi &
nhiét d6 phong duoc khudy & cing nhiét d6. HOn hop duogc loc, rdi tiép d6 dich loc
dugc bd sung dung dich natri bicacbonat bdo hoa, san phdm phan tng dugc chiét
bﬁng diclometan. Hon hgp hai pha dugc cho di qua nhya frit dé loai bo két tua rin va
16p nude, va 16p hitu co duge co dic trong chian khong, N'-(2,2-difloaxetyl)-2-((1-(p-
tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dugc str dung ngay ma khong cin
tinh ché thém (0,360 g, 99,4%, chét rin mau vang nhat).

Buéc 7: Hop chét 1675

H H
\QZENT\Nj\”/H o \©Z§NTN\
It X (o
N" CFH | )—CFH
(o) N-N

N'-(2,2-difloaxetyl)-2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-3-
cacbohydrazit (0,360 g, 0,959 mmol) va 1-metoxy-N-trietylamoniosunfonyl-

metanimidat (chdt phan tmg Burgess, 0,343 g, 1,439 mmol) trong tetrahydrofuran (5
ml) dugc tron & nhiét do phong, duge 1am néng & 150°C dudi birc xa vi séng trong
30 phut, va duoc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon hop phan
tmg duge cd dic dudi dp sudt thip dé loai bd dung méi. Tiép d6, nudc duge thém
vao hdn hop phan tmg, san phdm phan tng dugc chiét bing diclometan. Hon hop hai
pha duoc cho di qua nhya frit d& loai bo két tda rén va 16p nude, va 16p hitu co dugce
c6 dic trong chan khong. San phém cO dic duogc tinh ché va tiép tuc duoc cd dac
bing sic ky cot (SiOz, cdt 4 g; etyl axetat/hexan = 0-15%) dé thu duoc 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(p-tolyl)xyclobutyl)pyrimidin-2-amin ~ dudi
dang chét rin mau trang (0,094 g, 27,4%).
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'H NMR (400 MHz, CDCls) § 8,88 (s, 2H), 7,41 (d, J = 8,2 Hz, 2H), 7,16 (d,
J =19 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,49 (s, 1H), 2,78 - 2,71 (m, 2H), 2,65 - 2,59
(m, 2H), 2,34 (s, 3H), 2,19 - 2,17 (m, 1H), 2,03 - 1,98 (m, 1H); LRMS (ES) m/z
376,3 (M* + 1).

Vi du 32: Hop chit 1676, N-(1-(p-tolyDxyclobutyl)-5-(5-(triflometyl)-1.3 4-

.

oxadiazol-2-vyl imidin-2-amin

Bude 1: 2-((1-(p-tolyDxyclobutyl)amino)-N'-(2,2.2-trifloaxetyl)pyrimidin-5-

cacbohydrazit
H H
NTN\ H - N\WN\ H 9
M
o) o H

Dung dich cua 2-((1-(p-tolyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,250 g, 0,841 mmol) va trietylamin (0,176 ml, 1,261 mmol) trong tetrahydrofuran
(10 ml) dugc tron & nhiét d§ phong véi anhydrit trifloaxetic (0,107 ml, 0,757 mmol).
Hbn hop phan tmg dugc chuin bi & nhiét 46 phong dugc khudy & cling nhiét do trong
17 git. Hn hop dugc loc, rdi tiép d6 dung dich natri bicacbonat bdo hoa dugc thém
vao dich loc, san phdm phan img dugc chiét bing diclometan. Hon hop hai pha dwoc
cho di qua nhya frit dé loai bo két tha rin va 16p nuéde, va 16p hitu co duge cd dic
trong chan khong, 2-((1-(p-tolyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-
5-cacbohydrazit dugc st dung ngay ma khong can tinh ché thém (0,330 g, 99,8%,

chat ran mau vang nhat).

Budc 2: Hop chét 1676

H H
Y w9 _—’\©Z§NTN\
N~ N. JJ\CF N A
3

(0]
N
H | ,)—CFs
N-N

2-((1-(p-tolyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,330 g, 0,839 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
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metanimidat (cht phan tmg Burgess, 0,300 g, 1,258 mmol) trong tetrahydrofuran (5
ml) duogc trén & nhiét d§ phong, duge lam nong & 150°C dudi buc xa vi song trong
30 phut, va dugc lam méat v& nhiét d6 phong dé két thiic phan tng. Hon hgp phéan
ung dugce cd dic dudi ap suit thap dé loai bé dung moi. Tiép d6, nuéc dugc thém
vao hdn hop phan ¢ng, san phm phan tmg dwoc chiét bang diclometan. Hon hop hai
pha dugc cho di qua nhua frit d& loai bo két tia rén va 16p nuéde, va 16p hiru co dugce
cd dac trong chan khong. San pham c6 dic duoc tinh ché va tiép tuc duogc co dic
bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-10%) dé thu duge N-(1-(p-
tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi
dang chét rdn mau tring (0,035 g, 11,1%).

IH NMR (400 MHz, CDCLs) & 8,88 (s, 2H), 7,42 (d, J = 8,2 Hz, 2H), 7,16 (d,
J =179 Hz, 2H), 6,65 (s, 1H), 2,78 - 2,71 (m, 2H), 2,66 - 2,60 (m, 2H), 2,34 (s, 3H),
2,19 - 2,16 (m, 1H), 2,04 - 1,99 (m, 1H); LRMS (ES) m/z 376,3 (M* + 1),

Vi du 33 : Hop chit 1677, Benzyl 4-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-

vD)pyrimidin-2-yl)amino)-4-phenylpiperidin-1-cacboxylat

Budc 1: Benzyl bis(2-cloetyl)cacbamat

NN NN
H |

Hel Chz

Dung dich ctia bis(2-cloetyl)amin hydroclorua (16,000 g, 89,646 mmol) va
trietylamin (31,237 ml, 224,115 mmol) trong diclometan (300 ml) dugc tron & 0°C
véi benzyl cloformat (13,437 ml, 94,128 mmol), va dugc khuéy ¢ cung nhiét 4o
trong 1 gid. Hon hop phan tmg dugc khudy bd sung & nhiét d§ phong trong 17 gio.
Nudc duge thém vao hdn hop phan mg, san phim phan tmg dugc chiét bang etyl
axetat. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc siy kho bing
magie sunfat khan, dugc loc, va cd dic trong chan khong. San phém cd dic duogc tinh
ché va tiép tuc dugc co dic bing sdc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0-
40%) d& thu dugc benzyl bis(2-cloetyl)cacbamat dudi dang chit rén mau tring
(12,700 g, 51,3%).
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Budc 2: benzyl 4-xyano-4-phenylpiperidin-1-cacboxylat

CN
+ CI\V/A\N’”\V/CI ,
CN |
Cbz
N
Chz

Dung dich ctia 2-phenylaxetonitril (5,000 g, 42,680 mmol) va natri hydrua
(60,00%, 3,755 g, 93,897 mmol) trong N,N- dimetylformamit (100 ml) duoc khudy &
0°C trong 30 phut, va dugc trdn vdi benzyl bis(2-cloetyl)cacbamat (11,787 g, 42,680

mmoi). Hdn hop phan tmg dugc khudy bd sung & 60°C trong 3 gid, va dugc lam mat
v& nhiét d6 phong. Nudc dugce thém vao hdn hop phén umg, san pham phan ting dugc
chiét bang etyl axetat. Lép hitu co dugc ria bang dung dich natri clorua bdo hoa,
dugc sdy kho bing magie sunfat khan, duogc lgc, va c6 dic trong chan khéng. San
phém c6 dic dugc tinh ché va tiép tuc duge co dic bang séc ky cot (SiO2, cot 40 g;
etyl axetat/hexan = 30-100%) dé thu dugc benzyl 4-xyano-4-phenylpiperidin-1-
cacboxylat dudi dang chét rin mau tring (7,500 g, 54,8%).

Bude 3: Benzyl 4-carbamoyl-4-phenylpiperidin-1-cacboxylat

o
CN
NH,
n n
Cbz Cbz

Dung dich ctia benzyl 4-xyano-4-phenylpiperidin-1-cacboxylat (1,500 g,
4,682 mmol), kali cacbonat (1,941 g, 14,045 mmol) va hydro peroxit (30,00%, 2,654
g, 23,409 mmol) trong dimetylsunfoxit (15 ml) duge khudy & 0°C trong 2 gi® rdi tiép

d6 duge khudy bd sung trong 17 gio & 60°C. Hon hop phan tmg duoc lam mat vé
nhiét 46 phong dé két thic phan ung, nude duge thém vao hdn hop phan ung, san
phdm phan tmg duge chiét bang etyl axetat. Lép hitu co duge rira bang dung dich
natri clorua bdo hoa, dugc séy kho bz‘?mg magie sunfat khan, duoc loc, va cd dic trong
chan khéng. San phdm c6 dic dugc pha loding v6i nude (200 ml), duge khudy & nhiét

dd méi trudng xung quanh. Két tua dugce loc, dugc ria béng nudc, va dugce say kho
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dé thu dugc benzyl 4-carbamoyl-4-phenylpiperidin-1-cacboxylat duéi dang chét rin
mau tréng (1,000 g, 63,1%).

Buéc 4: Benzyl 4-amino-4-phenylpiperidin-1-cacboxylat hydroclorua

(o] HCI
NH, NH,
I‘;l N
Chz

|
Chz

Dung dich ctia benzyl 4-carbamoyl-4-phenylpiperidin-1-cacboxylat (5,960 g,
17,612 mmol), natri hypoclorua (dung dich 11,00%, 13,789 ml, 24,656 mmol) va
natri hydroxit (dung dich 3,00 M, 16,438 ml, 49,313 mmol) trong 1-butanol (100 ml)
dwoc chuln bi & nhiét 46 phong duoc khudy & cing nhiét do trong 18 gid. Nudc
dwoc thém vao hdn hop phan tmg, san phim phan tng dugc chiét bang etyl axetat.
Lép hitu co duoc rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie
sunfat khan, duoc loc, va cd dic trong chan khéng. San phim c6 dic duge pha lodng
v6i etyl axetat (20 ml) va dugc bd sung axit clohydric (dung dich 4,00 M trong 1,4-
dioxan, 6,604 ml, 26,418 mmol) va duoc khudy & nhiét d§ moi trudng xung quanh.
Két tia duoc loc va dugce siy kho dé thu dugc benzyl 4-amino-4-phenylpiperidin-1-

cacboxylat hydroclorua duéi dang chit rin mau tring (4,000 g, 65,5%).

Budc 5: Etyl 2-((1-((benzyloxy)cacbonyl)-4-phenylpiperidin-4-

yl)amino)pyrimidin-5-cacboxylat

HCI H
NHy S — S
0 N o

h |
Chbz Cbz
Benzyl 4-amino-4-phenylpiperidin-1-cacboxylat hydroclorua (3,000 g, 8,649
mmol), etyl 2-clopyrimidin-5-cacboxylat (1,614 g, 8,649 mmol) va NN-
diisopropyletylamin (3,465 ml, 19,893 mmol) dugc trén & nhiét d6 phong trong 1,4-
dioxan (30 ml), duoc khudy & 110°C trong 17 gid, va duoc 1am mét vé nhiét do
phong @& két thic phan tng. Hon hop phan tmg dwogc ¢b dic dudi 4p suét thip dé
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loai bé dung moi. San phém ¢b dic duge tinh ché va tiép tuc dugc c6 dic bing séc
ky cot (SiOz, cdt 40 g; etyl axetathexan = 5-40%) dé thu duoc etyl 2-((1-
((benzyloxy)cacbonyl)-4-phenylpiperidin-4-yl)amino)pyrimidin-5-cacboxylat ~ dudi
dang chét rin mau vang (1,900 g, 51,5%).

Budc 6: Benzyl 4-((5-(hydrazincacbonyl)pyrimidin-2-yl)amino)-4-

phenylpiperidin-1-cacboxylat

NS — NSOy
N_A_O_ N~ N‘NHZ
N N
(o)
ébz o

|
Cbz

Etyl 2-((1-((benzyloxy)cacbonyl)-4-phenylpiperidin-4-yl)amino)pyrimidin-5-
cacboxylat (0,900 g, 1,954 mmol) va hydrazin monohydrat (1,900 ml, 39,085 mmol)
dugc tron & nhiét do6 phong trong etanol (10 ml), dugc khqu & 120°C trong 17 gio,
va dugc 1am mat vé nhiét d6 phong dé két thiic phan tng. Hon hop phan tng dugc cb
dic dudi ap suét thap dé loai bo dung méi. San phim cb dic dugc pha lodng véi etyl
axetat (5 ml) va duoc khudy & nhiét ¢ moi trudng xung quanh. Két tia duoc loc,
dugc ria bing etyl axetat, va dugc sy kho @& thu dugc benzyl 4-((5-
(hydrazincacbonyl)pyrimidin-2-yl)amino)-4-phenylpiperidin-1-cacboxylat dudi dang
chét rin mau vang nhat (0,480 g, 55,0%).

Budc 7: Benzyl 4-((5-(2-(2.2-difloaxetyl)hydrazin-1-cacbonyl)pyrimidin-2-

vl)amino)-4-phenylpiperidin-1-cacboxylat

oW :
NN NN o
ﬁT H \ﬁ H J\
[N N AN Monn, \ N~ N‘u CF,H
0 o)

Cltbz

ébz

Dung dich cta benzyl 4-((5-(hydrazincacbonyl)pyrimidin-2-yl)amino)-4-
phenylpiperidin-1-cacboxylat (0,100 g, 0,224 mmol), anhydrit 2,2-difloaxetic (0,022
ml, 0,202 mmol) va trietylamin (0,047 ml, 0,336 mmol) trong tetrahydrofuran (3 ml)
dugc chudn bi & nhiét d6 phong duge khuéy & cung nhiét do trong 18 gio. Nudc
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dugc thém vao hdn hop phan tmg, san phdm phan tmg dugc chiét bang diclometan.
Hon hop hai pha dugc cho di qua nhya frit d8 loai bo két ta rin va 16p nude, va 16p
hitu co dugc cd dic trong chan khong, Benzyl 4-((5-(2-(2,2-difloaxetyl)hydrazin-1-
cacbonyl)pyrimidin-2-yl)amino)-4-phenylpiperidin-1-cacboxylat dugc st dung ngay
ma khong cén tinh ché thém (0,113 g, 96,2%, chét rin mau vang nhat).

Budc 8: Hop chét 1677

H H
Y w9 —— NS
Nl = n J‘]\ NI (o)
< =
N CF
N N 2H N [ )—CFH
| (o] | N‘N
Cbz Cbz

Benzyl 4-((5-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)pyrimidin-2-yl)amino)-
4-phenylpiperidin-1-cacboxylat (0,113 g, 0,215 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,077 g, 0,323 mmol)
trong tetrahydrofuran (3 ml) duoc tron & nhiét d6 phong, duwoc lam néng ¢ 150°C
duéi birc xa vi séng trong 30 gio, va dugc lam mat vé nhiét do phong dé két thic
phén {mg. Hon hop phén tng dugc c¢6 ddc dudi ap suét thip dé loai bo dung mdi.
Tiép d6, nudc duge thém vao hdn hop phan tng, san pham phan tng duge chiét bang
diclometan. HOn hop hai pha dugc cho di qua nhya frit d8 loai bo két tha ran va 16p
nudc, va 16p hitu co duge cd dic trong chan khong. San phém c¢b dic duoc tinh ché
va tiép tuc dugc ¢ dic béng séc ky cot (SiO2, cOt 4 g; etyl axetat/hexan = 5-30%) dé
thu dugc benzyl 4-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)amino)-4-
phenylpiperidin-1-cacboxylat du6i dang cht rén mau tréng (0,070 g, 64,2%).

'H NMR (400 MHz, CDCL) & 8,92 (brs, 1H), 8,76 (brs, 1H), 7,43 - 7,31 (m,
OH), 7,27 - 7,25 (m, 1H), 6,19 (s, 1H), 4,15 - 4,14 (m, 2H), 3,51 - 3,49 (m, 2H), 2,61
(d,J=12,8 Hz, 2H), 2,21 - 2,15 (m, 2H); LRMS (ES) m/z 507,6 (M* + 1).

Vi du 34: Hop chit 1678, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(4-

phenvlpiperidin-4-yl)pyrimidin-2-amin
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Y — %Y
>—-CF2H I ,>-CFzH

N N
H

Cbz
Dung dich cua benzyl 4-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
yl)amino)-4-phenylpiperidin-1-cacboxylat (0,060 g, 0,118 mmol) trong metanol (5
ml) duge xit Iy ¢ nhiét d phong véi 10%-Pd/C (10 mg), va duoc khudy & cling nhiét
d6 duéi diéu kién khi hydro (béng Hy) trong 17 gid. Hon hop phan tmg dugce loc qua
tAm xé-lit d8 loai bd chat rin, va dugc cb dic dudi ap sudt thip dé loai bd dung moi.
San phém ¢b dic dugc tinh ché va tiép tuc duge cb dic béng séc ky cot (SiO2, cot 12
g; metanol/diclometan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-
N-(4-phenylpiperidin-4-yl)pyrimidin-2-amin dudi dang chét rin mau tring (0,020 g,
45,3%).

'H NMR [400 MHz, DMSO-ds (DMSO: dimetyl sunfoxit)] 5 8,87 (s, 1H),
8,62 (s, 1H), 8,42 (s, 1H), 7,63 - 7,37 (m, 3H), 7,28 (t, J = 7,6 Hz, 2H), 7,16 (t, J =
7.2 Hz, 1H), 2,88 - 2,81 (m, 4H), 2,52 - 2,51 (m, 2H), 1,89 - 1,84 (m, 2H); LRMS
ES) m/z 373,5 (M* + 1).

Vi_du 35: Hop chit 1683, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(2-

flophenvyl)xyclopropyl)pyrimidin-2-amin

Bude 1: axit 2-(metylthio)pyrimidin-5-cacboxylic

S N
~
0 (0]

Dung dich cta etyl 2-(metylthio)pyrimidin-5-cacboxylat (4,500 g, 22,700

mmol) va natri hydroxit (4,539 g, 113,499 mmol) trong metanol (20 ml)/nude (5 ml)
duoc chuén bi & nhiét @ phong duoc khudy & ciing nhiét d¢ trong 1 gid. Hon hop
phén tng dugc loc qua tAm xé-lit dé loai bo chét rén. Dung dich axit clohydric 1 N

dugce thém vao dich loc, san phém phan Umg dugc chiét béng etyl axetat. Lop hitu co

129

129/358



52349

dugc rira bing dung dich natri clorua bdo hoa, dugc siy khé bing magie sunfat khan,
duoc loc, va ¢b dic trong chan khong. San pham thé duoc st dung ngay ma khong
cAn tinh ché thém (axit 2-(metylthio)pyrimidin-5-cacboxylic, 3,330 g, 86,2% chét rin

mau tring).

Budc 2: 2-(metylthio)pyrimidin-5-cacbohydrazit

/STN\ /S\“/N\ ’
NoAN_OH ——> N\)\WN\NH
2
ol o

Dung dich cua axit 2-(metylthio)pyrimidin-5-cacboxylic (3,300 g, 19,390

mmol), 1,1'-cacbonyldiimidazole (3,459 g, 21,329 mmol) va hydrazin monohydrat
(4,712 ml, 96,950 mmol) trong tetrahydrofuran (20 ml) duoc chudn bi & nhiét d6
phong duoc khudy & cling nhiét do trong 4 gio. Nude duge thém vao hén hop phén
tg, san phdm phan tng dugc chiét bang etyl axetat. Lop hitu co dugc rira bing
dung dich natri clorua béo hoa, duoc séy khoé béng magie sunfat khan, dugc loc, va
c6 dic trong chan khong. San phim thd duge st dung ngay ma khong can tinh ché

thém (2-(metylthio)pyrimidin-5-cacbohydrazit, 1,000 g, 28,0%, chit rin mau tring).

Budc 3: N'-(2.2-difloaxetyl)-2-(metylthio)pyrimidin-5-cacbohydrazit

S._N
S N -
YN H \NI( ) H /lOJ\
NN, Z N7 CRH
8 o)

Dung dich cta 2-(metylthio)pyrimidin-5-cacbohydrazit (1,000 g, 5,428
mmol), anhydrit 2,2-difloaxetic (0,675 ml, 5,428 mmol) va trietylamin (1,135 ml,

8,142 mmol) trong diclometan (10 ml) duoc chuin bi & nhiét d6 phong dugc khudy &
cling nhiét dé trong 2 gid. Nudce duge thém vao hdn hop phan tng, sin phim phan
{ng duogc chiét bing diclometan. L6p hitu co dugc ria bing dung dich natri clorua
bdo hoa, duogc séy kho béng magie sunfat khan, dugc loc, va c6 dic trong chan
khong. San phém c6 dic dugc tinh ché va tiép tuc duoc cb ddc bang sdc ky cot (SiOs,
cot 12 g; metanol/diclometan = 0-10%) dé thu duoc N'-(2,2-difloaxetyl)-2-
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(metylthio)pyrimidin-5-cacbohydrazit dudi dang chdt rin mau tring (1,200 g,
84,3%).

Budce 4: 2-(diflometyl)-5-(2-(metylthio)pyrimidin-5-y1)-1.3.4-oxadiazol

SNy o S._N
e
oA, T2
H 2 CF,H
o} '\LN/\)" 2

Hén hop cia N'-(2,2-difloaxetyl)-2-(metylthio)pyrimidin-5-cacbohydrazit

(0,410 g, 1,564 mmol) va l-metoxy-N-trietylamoniosunfonyl-metanimidat (chét
phan tng Burgess, 0,559 g, 2,345 mmol) trong tetrahydrofuran (10 ml) dugc lam
néng & 150°C trong 30 phut dudi biic xa vi séng va dugc 1am mét vé nhiét do phong.
Nudce duoc thém vao hdn hop phan tng, san phim phéan tmg dugc chiét bing etyl
axetat. L6p hitu co duoc rira bing dung dich natri clorua bo hoa, dugc sdy khé bing
magie sunfat khan, dugc loc, va c6 dic trong chin khong. San phém ¢0 dic dugc tinh
ché va tiép tuc dugc c6 dic bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-
30%) dé thu duogc 2-(diflometyl)-5-(2-(metylthio)pyrimidin-5-yl)-1,3,4-oxadiazol
dudi dang chit rin mau trang (0,192 g, 50,3%).

Budc 5: 2-(diflometyl)-5-(2-(metylsunfonyl)pyrimidin-5-y1)-1,3.4-oxadiazol

O,
/SYN\ /S\WN\
Nl\)\ro N \O>——CF H
CF,H /) 2
it

N~N

Dung dich cua 2-(diflometyl)-5-(2-(metylthio)pyrimidin-5-yl)-1,3,4-oxadiazol
(0,192 g, 0,786 mmol) va axit 3-cloperbenzoic (0,407 g, 2,359 mmol) trong
diclometan (10 ml) dugc chuén bi & nhiét 46 phong dugc khuéy ¢ cung nhiét do
trong 18 gid. Dung dich natri thiosunfat bdo hoa (Na2S203) duge thém vao hdn hop
phan tmg, san phim phan tmg dugc chiét bing etyl axetat. Lép hitu co dugc rira bing
dung dich natri clorua béo hoa, dugc séy kho6 béng magie sunfat khan, duoc loc, va

c6 dic trong chén khong. San phém ¢ dic duge tinh ché va tiép tuc duoc cd dac
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béng séc ky cot (SiO2, cdt 12 g; etyl axetat/hexan = 0-50%) dé thu duogc 2-
(diflometyl)-5-(2-(metylsunfonyl)pyrimidin-5-yl)-1,3,4-oxadiazol dudi dang chét rin
mau tring (0,100 g, 46,0%) |

Budc 6: Hop chét 1683

o F
F 2 H
Hel /STN\ N__N
NH, + N S
o)—CFH N A0
| 2
N~N/ 1 />—-CF2H

N-N

Dung dich cua 1-(2-flophenyl)xyclopropan-1-amin hydroclorua (0,034 g,
0,181 mmol), 2-(diflometyl)-5-(2-(metylsunfonyl)pyrimidin-5-yl)-1,3,4-oxadiazol
(0,050 g, 0,181 mmol) va N,N-diisopropyletylamin (0,095 ml, 0,544 mmol) trong
diclometan (10 ml) dugc chuin bi & nhiét d6 phong dugc khudy & cung nhiét do
trong 12 gid. Nudc dugc thém vao hdn hgp phan tmg, san pham phan tmg duge chiét
bing diclometan. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc
shy kho bang magie sunfat khan, dugc loc, va ¢d dic trong chin khéng. San phaim c6
dic duge tinh ché va tiép tuc dwoc cb dic bing sic ky cot (SiOz, ¢t 12 g; etyl
axetat/hexan = 0-15%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
flophenyl)xyclopropyl)pyrimidin-2-amin duéi dang chét rin mau tring (0,010 g,
15,9%).

IH NMR (400 MHz, CDCls) § 9,05 - 8,89 (m, 2H), 7,69 (td, J = 7,6, 1,8 Hz,
1H), 7,26 - 7,22 (m, 1H), 7,11 - 7,01 (m, 2H), 7,00 - 6,78 (m, 1H), 6,74 (s, 1H), 1,50
- 1,30 (m, 4H); LRMS (ES) m/z 348,38 (M* + 1).

Vi du 36: Hop chit 1711, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-

flophenyl)xyclopropyl)pyrimidin-2-amin

Budce 1: N'-(2.2-difloaxetyl)-2-((1-(4-

flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
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N

“NH, CF,H

F F
-
YN w YN uw @
_ N N‘NJ\
(o] (o] H

Dung dich cua 2-((1-(4-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,522 mmol) va trietylamin (0,109 ml, 0,783 mmol) trong
diclometan (10 ml) duoc trén & nhiét @6 phong v6i anhydrit 2,2-difloaxetic (0,058
ml, 0,470 mmol), va dugc khudy & cing nhiét do trong 17 git. Dung dich natri
bicachonat bdo hoa duwoc thém vio hdn hop phan tmg, san phdm phan tmg duoc chiét
bang diclometan. Hon hop hai pha dugc cho di qua nhya frit 8 loai bo két tia rén va
16p nuéc, va 16p hitu co duge cb dic trong chén khong, N'-(2,2-difloaxetyl)-2-((1-(4-
flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma
khong cAn tinh ché thém (0,105 g, 55,1%, chét rén mau tra"mg).

Budc 2: Hop chét 1711

F F
jl/ S w © m/ S

N%(N‘NJ\CFZH NJ\ro

I N\ ‘N/>——CF2H

N'—(2,2-diﬂoaxetyl)-2-((1-(4-ﬂophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,105 g, 0,287 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chét phan ung Burgess, 0,103 g, 0,431 mmol) dugc trén ¢ nhiét do
phong trong tetrahydrofuran (4 ml), dugc khudy & 100°C trong 17 gitr va dugc 1am
mét v& nhiét d6 phong. Hon hop phan ng duogc ¢d ddc dudi ap sut thap dé loai bd
dung méi. Nude dugc thém vao hdn hop phan tng, san pham phan tmg duoc chiét
bang diclometan. Hon hop hai pha dugc cho di qua nhya frit d8 loai bo két tiia rén va
16p nudc, va 16p hiru co duoc cd déc trong chan khong. San phim c6 dic dugc tinh
ché va tiép tuc duge cd dic bing séc ky cot (SiO2, cft 4 g; etyl axetat/hexan = 0-
20%) dé thu duogc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
flophenyl)xyclopropyl)pyrimidin-2-amin dudi dang chét rin mau tring (0,019 g,
19,0%).
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'H NMR (400 MHz, CDCls) § 9,01 (s, 1H), 8,90 (s, 1H), 7,29 - 7,24 (m, 1H),
7,05 - 6,79 (m, 4H), 6,54 (s, 1H), 1,48 - 1,44 (m, 4H); LRMS (ES) m/z 348,1 (M* +
1).

Vi du 37: Hop chat 1712, N-(1-(4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(4-flophenyl)xyclopropyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

F F
H
@XNTN\ _— > \QZHYN\ o
H | H
N__— N._ N__~ N. J\
N”cF,
(o]

Dung dich cua  2-((1-(4-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,522 mmol) va trietylamin (0,109 ml, 0,783 mmol) trong
diclometan (10 ml) dugc trén & nhiét do phong v6i anhydrit trifloaxetic (0,066 ml,
0,470 mmol), va dugc khuéy & cung nhiét do trong 17 gio. Dung dich natri
bicacbonat bio hoa duge thém vao hdn hop phan tng, san phdm phén tmg duoc chiét
bing diclometan. Hon hop hai pha dwgc cho di qua nhya frit d8 loai bo két tiia rén va
16p nuéc, va 16p hitu co dugc c6 dic trong chén khong, 2-((1-(4-
flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-cacbohydrazit dugc
sir dung ngay ma khong can tinh ché thém (0,132 g, 89,2%, chét rin mau tring).

Budc 2: Hop chét 1712

F
F H
H N_ _N
QZNT"\ w9 ©\£W\
N~ N\J\ Z °
N~ “CF, |
H N
o

)—CF3
N

2-((1-(4-flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,132 g, 0,344 mmol) va l-metoxy-N-trietylamoniosunfonyl-
metanimidat (chét phan ung Burgess, 0,123 g, 0,517 mmol) dugc tron ¢ nhiét 4o
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phong trong tetrahydrofuran (4 ml), dugc khudy & 100°C trong 17 gid, va dugc lam
mat vé nhiét do phong dé két thiic phan tmg. Hon hop phan tng dugc b dic dudi ép
suét thap dé loai bé dung méi, Nudc dugc thém vio san phdm c6 dic, san phdm phan
ting dugc chiét bing diclometan. Hon hop hai pha dugc cho di qua nhya frit dé loai
b6 két tia rén va 16p nude, va 16p hiru co duge cd déc trong chan khong. San pham
¢O dic dugc tinh ché va tiép tuc duge cbd dic béng séc ky cot (SiO2, cdt 4 g; etyl
axetathexan = 0-10%) dé& thu dugc N-(1-(4-flophenyl)xyclopropyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin du¢i dang chét rén mau tring

(0,010 g, 7,9%).

IH NMR (400 MHz, CDCls) § 9,01 (s, 1H), 8,98 (s, 1H), 7,29 - 7,24 (m, 1H),
7,03 - 6,89 (m, 3H), 6,55 (s, 1H), 1,50 - 1,42 (m, 4H); LRMS (ES) m/z 366,4 (M* +
1).

Vi du 38 : Hop chit 1713, 5-(5-(diflomety])-1,3.4-oxadiazol-2-y1)-N-(1-(3-

flophenyl)xyclopropyl imidin-2-amin

Budce 1: N'-(2.2-difloaxetyl)-2-((1-(3-

flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

H H
“NH, N7 CFH
0 ]

Dung dich coa  2-((1-(3-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,327 g, 1,138 mmol) va trietylamin (0,238 ml, 1,707 mmol) trong
diclometan (10 ml) dugc tron & nhiét 4o phong véi anhydrit 2,2-difloaxetic (0,127
ml, 1,024 mmol), va duoc khudy & cing nhiét d§ trong 17 gio. Dung dich natri
bicacbonat biio hoa duge thém vao hdn hop phan tmg, san phdm phan tng duoc chiét
bing diclometan. H3n hop hai pha dugc cho di qua nhya frit dé loai bo két tia rén va
16p nude, va 16p hitu co duge cb déc trong chan khong, N'-(2,2-difloaxetyl)-2-((1-(3-
flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dugc st dung ngay ma
khéng cAn tinh ché thém (0,232 g, 55,8%, chét rdn mau tring).
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Budéc 2: Hop chét 1713

/QKH N - . @xﬁ N
F T uw 9 F YOS
NJ\H/N‘N/U\CFZH NJ\VO

6 H h} ) N/>-—CF2H

N'-(2,2-difloaxetyl)-2-((1-(3-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit (0,232 g, 0,635 mmol) va I1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chét phan tmg Burgess, 0,227 g, 0,953 mmol) dugc tron & nhiét do
phong trong tetrahydrofuran (4 ml), dugc khudy & 100°C trong 17 gid, va dugc 1am
mét v& nhiét d6 phong. Hén hop phan tmg dugc c6 dic dudi ap suét thép dé loai bo
dung mdi. Nuéc dugc thém vao sin phim c6 dic, sin phdm phan tmg dugc chiét
bing diclometan. Hon hop hai pha dugc cho di qua nhya frit d8 loai bo két tia rén va
16p nuée, va 16p hitu co duge c¢d dic trong chin khong. San pham cb dic duoc tinh
ché va tiép tuc dugc cb dac béng séc ky cot (SiO2, cOt 4 g; etyl axetat/hexan = 0-
20%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
flophenyl)xyclopropyl)pyrimidin-2-amin duéi dang chit rin mau tréng (0,066 g,
29,9%).

IH NMR (400 MHz, CDCL) § 9,02 (s, 1H), 7,32 - 7,28 (m, 2H), 7,04 - 6,79
(m, 3H), 6,55 (s, 1H), 1,42 - 1,39 (m, 4H); LRMS (ES) m/z 348,1 (M* + 1).

Vi du 39 : Hop chit 1714, N-(1-(3-flophenyl)xyclopropyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3-flophenyl)xyclopropyl)amino)-N'-(2,2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

H
N__N H
RN P ——’FOZNTN\ . 9
Z “NH, N .~ N\J\
N~ “CF,
(o) o H
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Dung dich cta  2-((1-(3-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,300 g, 1,044 mmol) va trietylamin (0,218 ml, 1,566 mmol) trong
diclometan (10 ml) dugc trdn & nhiét 40 phong véi anhydrit trifloaxetic (0,117 ml,
0,940 mmol), va dugc khudy & cling nhiét do trong 17 gid. Dung dich natri
bicacbonat bdo hoa duge thém vao hdn hop phan tmg, san phim phan tmg dugc chiét
bing diclometan. Hon hop hai pha dugc cho di qua nhura frit d8 loai bo két tia rén va
16p nuéc, va lép hiu co duge c6 dic trong chdn khéng, 2-((1-G3-
flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-cacbohydrazit dugc
st dung ngay ma khong can tinh ché thém (0,084 g, 21,0%, chat rdn mau vang nhat).

F '
N~

|

N-

Budc 2: Hop chit 1714

(o}

F/OXHTN\ 4 O
N\)\H/N*N)J\Cﬁ
4 H N/>—CF3

2-((1-(3-flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,084 g, 0219 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,078 g, 0,329 mmol) duoc trén ¢ nhiét do
phong trong tetrahydrofuran (4 ml), dugc khudy & 100°C trong 17 gidy, va duoc lam
mat vé nhiét do phong dé két thic phan tmg. Hon hop phén g dugc c6 dic dudi ap
sudt thép d8 loai bd dung moi, Nudc dugc thém vao san phém c6 dac, san phém phan
ung duogc chiét béng diclometan. Hn hop hai pha dugc cho di qua nhua frit dé loai
b6 két tia rin va 16p nude, va 16p hitu co duge cd déc trong chan khdng. San phim
cd dic duoc tinh ché va tiép tuc dugce cd dic béng séc ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 0-10%) dé thu dugc N-(1-(3-flophenyl)xyclopropyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chét rén mau tring

(0,032 g, 40,0%).

IH NMR (400 MHz, CDCls) 8 9,02 (s, 1H), 8,96 (s, 1H), 7,32 - 7,28 (m, 2H),
7.01 - 6,97 (m, 2H), 6,59 (s, 1H), 1,42 - 1,39 (m, 4H); LRMS (ES) m/z 366,4 (M* +
1).
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Vi du 40: Hop chit 1722, N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Bude 1: Etyl 4-((1-(3-clo-4-flophenyl)xyclopropyl)amino)benzoat

F
F HCl C'\rN\ H
NH, + N — e
cl 2 N o_- N, o
° 0

1-(3-clo-4-flophenyl)xyclopropan-1-amin hydroclorua (2,000 g, 9,006 mmol),

etyl 2-clopyrimidin-5-cacboxylat (1,764 g, 9,456 mmol) va N,N-diisopropyletylamin
(4,706 ml, 27,017 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (20 ml), dugc
khudy & 110°C trong 17 gid, va dugc lam maét v& nhiét 46 phong. Hon hop phan tng
duge ¢b dic dudi p suét thip dé loai bé dung méi. San phém c6 ddc dugc tinh ché
va tiép tuc dugc cb dic bing sic ky cot (SiO2, 2cdt 4 g; etyl axetat/hexan = 0-15%)
d8 thu dugc etyl 4-((1-(3-clo-4-flophenyl)xyclopropyl)amino)benzoat dudi dang chét
rin mau trang (1,530 g, 50,9%).

Budce 2: 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit
F F
H N '»1 N
cl D cl TN w
N __~ o~ N -~ N\NHZ
(o) (o]

Etyl 4-((1-(3-clo-4-flophenyl)xyclopropyl)amino)benzoat (1,000 g, 2,996
mmol) va hydrazin monohydrat (2,912 ml, 59,918 mmol) dugc tron & nhi¢t d6 phong
trong etanol (15 ml), dugc khuéy & 120°C trong 17 gio, va dugc lam mat vé nhiét 46
phong dé két thic phan ung. Két tia duogc loc, duoc rira bang etanol, va dugce sdy
kho d& thu dugc 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chét rin mau tring (0,813 g, 84,3%).

Budc 3: 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)-N'-(2,2-

difloaxety])pyrimidin-5-cacbohydrazit
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F F
T NH, T N“ " CFH
Dung dich cua 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,622 mmol) va trietylamin (0,130 ml, 0,932 mmol) trong
tetrahydrofuran (10 ml) dugc tron & nhiét d0 phong véi anhydrit 2,2-difloaxetic
(0,070 ml, 0,559 mmol), dugc khqu & cling nhiét d6 trong 17 gid, va c6 dic dudi ap
suét thap dé loai bé dung moi. Tiép d6, nuéc dugc thém vao san pham c6 dic, san
phdm phan tng duge chiét bing diclometan. Hon hgp hai pha duoc cho di qua nhya
frit d loai bo két tha ran va 1ép nudc, va 16p hitu co duge cd déc trong chén khong.
San phim cb dic dugc pha lodng v6i nuée (10 ml) va diclometan (5 ml) va duogc
khudy & nhiét d6 méi trudong xung quanh. Két toa dugc loc, dugc rira bing
diclometan, va  duoc séy kho d& thu dugc  2-((1-(3-clo-4-
flophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-cacbohydrazit dudi
dang chat rin mau tring (0,200 g, 80,5%).

F
NN
N -~
\
N-

Budc 4: Hop chét 1722
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2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit (0,200 g, 0,500 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,179 g, 0,750 mmol) trong tetrahydrofuran (3
ml) duge trén & nhiét do phong, duge 1am néng & 150°C dudi bic xa vi séng trong
30 phut, va duoc lam mét v& nhiét d6 phong d& két thic phan tmg. Hon hop phan
tmg dugc c6 dic dudi ap sudt thdp dé loai bé dung moi. Tiép d6, nuéc duge thém
vao h&n hop phan tmg, san phdm phan @mg dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhua frit @2 loai bo két ta rin va 16p nude, va 16p hitu co dugc

c6 dic trong chan khéng. San phém cd dic duoc tinh ché va tiép tuc dugc co dic
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bing séc ky cdt (SiO2, cit 4 g; etyl axetat/hexan = 0-20%) dé thu dugc N-(1-(3-clo-
4-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
duéi dang chét rin mau vang nhat (0,155 g, 81,2%).

'H NMR (400 MHz, CDCls) § 9,03 (s, 1H), 8,98 (s, 1H), 7,37 (dd, J = 6,9, 2,4
Hz, 1H), 7,22 - 7,18 (m, 1H), 7,09 - 6,79 (m, 2H), 6,49 (s, 1H), 1,42 - 1,40 (m, 4H);
LRMS (ES) m/z 382,3 (M*+ 1),

Vi du 41 : Hop chit 1723, N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-

(triflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)-N'-(2.2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

F F
NN NN
g TR L
Z “NH, = N7 CR
) o

Dung dich cua 2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,622 mmol) va trietylamin (0,130 ml, 0,932 mmol) trong
tetrahydrofuran (10 ml) duge tron & nhiét dd phong voi anhydrit trifloaxetic (0,079
ml, 0,559 mmol), dugc khqu & cung nhiét d6 trong 17 gid, va dugc 1am mat v& nhiét
d6 phong a8 két thic phan tmg. Hén hop phan g duge cb dic dusi 4p suét thip dé
loai bé dung méi. Tiép d6, nudc duge thém vao hén hop phan img, san phim phan
tmg duge chiét bing diclometan. Hn hop hai pha duge cho di qua nhya frit dé loai
b6 két ta rén va 16p nude, va 16p hitu co dugce cd dic trong chan khong, 2-((1-(3-
clo-4-flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit dugc st dung ngay ma khong cn tinh ché thém (0,258 g, 99,4%, chit

ran mau cam nhat).

Budc 2: Hop chét 1723
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2-((1-(3-clo-4-flophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-
5-cacbohydrazit (0,200 g, 0,479 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,171 g, 0,718 mmol) trong tetrahydrofuran (3
ml) dugc tron & nhiét dd phong, dugc lam néng & 150°C dudi bic xa vi séng trong
30 phut, va dugc lam mat vé nhiét do phong dé két thic phan tmg. Hon hop phéan
tmg dugc cd dic dudi p sudt thip dé loai bo dung moi. Tiép do, nude duge thém
vao hdn hop phan tng, san pham phén tmg duge chiét bang diclometan. Hon hop hai
pha dugc cho di qua nhya frit d2 loai bo két tua rin va 16p nuéc, va 16p hitu co duge
cO dic trong chan khong. San phém cd dic dugc tinh ché va tiép tuc dugc cd dac
bing séc ky cot (SiOz, cft 4 g; etyl axetat/hexan = 0-15%) dé thu dugc N-(1-(3-clo-
4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
dué6i dang chét rén mau tring (0,064 g, 33,4%).

IH NMR (400 MHz, CDCL3) § 9,02 (s, 1H), 8,97 (s, 1H), 7,37 (dd, /= 6,9, 2.4
Hz, 1H), 7,22 - 7,18 (m, 1H), 7,07 (t, J= 8,7 Hz, 1H), 6,51 (s, 1H), 1,45 - 1,40 (m,
4H); LRMS (ES) m/z 400,2 (M*+ 1).

Vi_du 42: Hop chit 1738, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-(4-

(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin

Budc 1: 1-(4-(triflometyl)phenyl)xyclopropan-1-amin hydroclorua

F3C F3C
U, — O
cN NH,

Etylmagie bromua (EtMgBr) (dung dich 3,00 M, 8,961 ml, 26,882 mmol) va
titan isopropoxit (5,190 ml, 17,532 mmol) dugc thém vao dung dich da khudy cia 4-

(triflometyl)benzonitril (2,000 g, 11,688 mmol) trong 2-metoxy-2-metylpropan
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(MTBE, 50 ml) & 0°C. Hon hop phén tmg duoc khudy & ciing nhiét d§ (0°C) trong 1
gid, duge xt ly & nhiét 46 phong véi Bo triflo etherat (3,318 g, 23,375 mmol) va
dugc khudy bd sung trong 12 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc
thém vao hdn hop phan tng, san phadm phan tmg dugc chiét bang etyl axetat. Lp
hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc say kho bang magie
sunfat khan, duoc loc, va cb ddc trong chin khong. Tiép d6, cin duge pha lodng véi
diclometan (30 ml), dugc bd sung axit clohydric (11,688 ml, 46,751 mmol) va dugc
khudy & nhiét d6 moi truong xung quanh trong 1 gio. Két tha duge loc va duge siy
khd d& thu dugc san phim mong muén dudi dang chit rin mau tring (1,400 g,

50,4%).

Budc 2: etyl 2-(( 1-(4-(triﬂometvl)phenvl)xvclopropyl)amino)pyrimidin-5-

cacboxylat
FaC FsC
s HCl R C'\rN\ H
NH, | _ N__N
N O~ A
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0 Z ~
0

Dung dich cta 1-(4-(triflometyl)phenyl)xyclopropan-1-amin hydroclorua
(0,500 g, 2,104 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,510 g, 2,735 mmol) va
N,N-diisopropyletylamin (0,916 ml, 5,260 mmol) trong 1,4-dioxan (10 ml) dugc
khudy & 80°C trong 12 gid, va dugc lam mét vé& nhiét ¢ phong dé ket thuc phén img.
Tiép d6, nuéc duge thém vao hdn hop phén g, san pham phan tmg dugc chiét bang
diclometan. Lép hitu co duoc rira bang dung dich natri clorua bdo hoa, duge sdy kho
bing magie sunfat khan, dugc loc, va ¢ dic trong chén khong. San phim c6 dic
duoc tinh ché va tiép tuc dugc cbd dic béng sdc ky cot (SiOz, cot 12 g; etyl
axetat/hexan= 0-30%) dé thu duoc etyl 2-((1-(4-
(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat duéi dang dau khong
mau (0,350 g, 47,4%).

Budce 3: 2-((1-(4~(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit
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Hbn hop ctia etyl 2-((1-(4-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-
5-cacboxylat (0,350 g, 0,996 mmol) va hydrazin monohydrat (0,968 ml, 19,924
mmol) trong etanol (10 ml) dugc 1am néng & 120°C trong 1 gio dudi buc xa vi séng,
va duge 1am mat v& nhiét 6 phong dé két thiic phan tmg. Hon hop phan (g dugc cb
diac dudi 4p suét thip dé loai bé dung méi. Tiép d6, nuéc duge thém vao hdn hop
phan tmg, san phdm phan tng dugc chiét bing diclometan. Lép hitu co duoc rira
b%\ng dung dich natri clorua béo hoa, dugc séy kho b%ing magie sunfat khan, duoc loc,
va ¢b dic trong chan khéng. San phdm thé dugc st dung ngay ma khéng cAn tinh ché
thém  (2-((1-(4-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,330 g, 98,2%, chét rén mau tring).

Budéc 4: Hop chét 1738

FsC FaC
¥ NN
N
1oV 108
7 N_A_0
\
N-

N N />-—CF2H
N

“NH,
0

Dung dich ctia 2-((1-(4-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,157 g, 0,465 mmol), anhydrit 2,2-difloaxetic (0,052 ml, 0,419
mmol) va trietylamin (0,097 ml, 0,698 mmol) trong diclometan (5 ml) dugc chuén bj
& nhiét 46 phong duge khudy & cung nhiét d¢ trong 2 gio. Tiép d6, nuéc duge thém
vao hén hop phan tmg, sin phdm phan img dugc chiét bing diclometan. Lép hiru co
duoc rira béng dung dich natri clorua béo hoa, dugc séy kho bing magie sunfat khan,
duoc loc, va cb dic trong chan khong. San phém cd dic duogc tinh ché va tiép tuc
duogc ¢ dic béng séc ky cot (SiOz, cot 12 g; metanol/diclometan = 0-10%) dé thu

duge san phim mong mudn dudi dang chét rén mau tréng (0,020 g, 10,8%).
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'H NMR (400 MHz, CDCls) § 8,99 (s, 2H), 7,55 (d, J = 8,0 Hz, 2H), 7,35 (d,
J=17.8 Hz, 2H), 7,05 (s, 0,25H), 6,91 (s, 0,5H), 6,79 (s, 0,25H), 1,55 - 1,26 (m, 4H);
LRMS (ES) m/z 398,2 (M*+ 1).

Vi du 43: Hop chat 1740, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(3-

(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin

Bude 1: i i imidin-5-

cacboxylat

CF, CF3
Cl N
N‘_I:CI . \W X e H N
2 N__— o\/ \“/ A
N~ o}
o ~
(0]

Dung dich cua 1-(3-(triflometyl)phenyl)xyclopropan-1-amin hydroclorua
(0,500 g, 2,104 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,510 g, 2,735 mmol) va
N,N-diisopropyletylamin (0,916 ml, 5,260 mmol) trong 1,4-dioxan (10 ml) duogc
khudy & 80°C trong 12 gid, va dugc 1am mét vé nhiét do phong dé két thic phan tmg.
Hbn hop phan tmg duge ¢b dic dudi 4p suét thip dé loai bd dung méi. Tiép do, nude
duge thém vao hdn hgp phan ung, san phim phan tmg dugc chiét bing etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho bang magie
sunfat khan, dugc loc, va ¢d dic trong chan khéng. San phém cd dic duogc tinh ché
va tiép tuc dugc co dic bang séc ky cot (SiOz, cft 12 g; etyl axetat/hexan = 0-30%)
48 thu dugc etyl 2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat du6i dang diu khong mau (0,567 g, 76,7%).

Budce 2: 2-((1-(3-(triflometyl)phenyl)xyclopropyl)Jamino)pyrimidin-5-

cacbohydrazit

CF, CFs
H N II’:ll N
—_—
YOS Y H
N~ O\/ N~ N\NH
2
(o] (e}
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Hbn hop cua etyl 2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-
5-cacboxylat (0,567 g, 1,614 mmol) va hydrazin monohydrat (1,569 ml, 32,277
mmol) trong etanol (10 ml) dugc 1am néng & 120°C trong 1 gi¢ dudi birc xa vi song,
va duge 1am mat v& nhiét d6 phong dé két thiic phan ung. Hon hop phén tng duge cd
dac dubi 4p sult thip dé loai bé dung mdi. Tiép d6, nu6c duoge thém vao hdn hop
phéan tmg, san phdm phan tng dugc chiét bang diclometan. Lép hitu co dugc rira
béng dung dich natri clorua bdo hoa, dugc séy kho6 béng magie sunfat khan, duoc loc,
va c6 dic trong chan khong. San phdm thé dugc st dung ngay ma khong cAn tinh ché
them  (2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,500 g, 91,8%, chit rin mau tring).

Budc 3: N'-(2.2-difloaxetyl)-2-((1-(3-

(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5 -cacbohydrazit

CF3 CF;
: H H
N._N _— N._N
YN H ©XT\ Hj\
N AN AN NN NN et
I

Dung dich ciia 2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,045 g, 0,133 mmol), anhydrit 2,2-difloaxetic (0,015 ml, 0,120
mmol) va trietylamin (0,028 ml, 0,200 mmol) trong diclometan(5 ml) dugc chuin bi
& nhiét @6 phong duogc khudy & ciing nhiét do trong 1 gid. Hon hop phan tng duge
c6 ddc dudi ap sudt thip dé loai bd dung moi. Tiép d6, nuéc duge thém vao hdn hop
phan Ung, san phim phan ng dugc chiét bang diclometan. L6p hitu co dugc rira
béng dung dich natri clorua bdo hoa, dugc séy kho bz"mg magie sunfat khan, dugc loc,
va c¢b dic trong chan khéng. San phim cb dic duoc sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0-10%) dé thu duge N'-(2,2-difloaxetyl)-2-((1-(3-
(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit
rén mau tring (0,055 g, 99,3%).

Budc 4: Hop chit 1740
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Hon hop cua N'-(2,2-difloaxetyl)-2-((1-(3-
(triﬂometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,055 g, 0,132
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan ung Burgess,
0,047 g, 0,199 mmol) trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 1
gior dudi buc xa vi séng, va duoc lam mat v& nhiét d6 phong dé két thiic phan img.
Tiép d6, nuéc duge thém vao hoén hop phan tng, san phim phan tng dugc chiét bing
etyl axetat. Lp hitu co dugc rira bang dung dich natri clorua bdo hoa, duge sdy kho
bing magie sunfat khan, dugc loc, va c6 déc trong chan khong. San pham c6 dic
dwoc tinh ché va tiép tuc duge cb dic bang sic ky cft (SiOz, cdt 12 g etyl
axetat/hexan= 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin dudi dang chit rén mau tring

(0,040 g, 76,0%).

IH NMR (400 MHz, CDCl3) § 9,00 (s, 2H), 7,52 - 7,40 (m, 4H), 7,05 (s,
0.25H), 6,92 (s, 0,5H), 6,79 (s, 0,25H), 6,68 (s, 1H), 1,53 - 1,45 (m, 4H); LRMS
(ES) m/z 398,38 (M* + 1).

Vi du 44: Hop chit 1741, 5-(5-(triflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-(3-

(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin

Budc 1: N'-(2.2.2-trifloaxetyl)-2-((1-(3-

(triﬂometvl)phenvl)xvclopronvl)amino)pvrimidin-5-cacbohvdrazit

CF3
H
©x”w”\ . ©xr :
| H
N~ N
\J\m N\)\[(N\ujj\c':3
(0]
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Dung dich cua 2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,270 g, 0,800 mmol), anhydrit trifloaxetic (0,102 ml, 0,720 mmol)
va trietylamin (0,167 ml, 1,201 mmol) trong diclometan (5 ml) dugc chuén bi & nhiét
d6 phong duoc khudy & cliing nhiét d6 trong 2 gid. Tiép d6, nuéc duge thém vao hdn
hop phéan tmg, san phdm phan tng dugc chiét bang diclometan. Lép hitu co duge rira
bing dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc loc,
va ¢0 déc trong chan khong. San phém ¢6 dic duoc tinh ché va tiép tuc duoc cd dac
bing sic ky cot (SiO2, ¢t 12 g; metanol/diclometan = 0-10%) dé thu dugce N'-(2,2,2-
trifloaxetyl)-2-((1-(3-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,136 g, 39,2%).

Budc 2: Hop chét 1741

CF3

CF3
H H
YN w g T s
| H |
N~ NJ J\ N .~ o)
N” “CFs \
o N~

/>——CF3
N

Hén hop cua N'-(2,2,2-trifloaxetyl)-2-((1-(3-
(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,136 g, 0,314
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess,
0,112 g, 0,471 mmol) trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30
phut dudi birc xa vi séng, va dugc 1am mat vé nhiét 6 phong dé két thiic phan tmg.
Tiép d6, nude duge thém vao hdn hop phan g, san phim phan tmg duge chiét bing
etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va cd dic trong chan khong. San phém cO dic
duoc séc ky (SiO2, cot 12 g; etyl axetathexan = 0-30%) dé thu duogc 5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin duéi dang chit rin mau tring
(0,100 g, 76,7%).

IH NMR (400 MHz, CDCL) 5 9,00 - 8,99 (m, 2H), 7,53 - 7,40 (m, 4H), 6,71
(s, 1H), 1,54 - 1,43 (m, 4H); LRMS (ES) m/z 416,17 (M* + 1).
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Vi du 45: Hop chit 1742, 5-(5-(triflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-

(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin

Budc 1: N'-(2.2.2-trifloaxety])-2-((1-(4-

(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

F3C FsC
H H
" — N
LN T 8K
z . N
NH, NF N7 R
0

(0]

Dung dich ctia 2-((1-(4-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,130 g, 0,385 mmol), anhydrit trifloaxetic (0,054 ml, 0,385 mmol)
va trietylamin (0,081 ml, 0,578 mmol) trong diclometan (5 ml) dugce chudn bi & nhiét
d6 phong duoc khudy & cung nhiét do trong 1 gio. Tiép d6, nuéc duge thém vao hén
hop phan tmg, san phim phén {mg dugce chiét bing diclometan. L&p hitu co dugc rira
béng dung dich natri clorua béo hoa, dugc séy kho béng magie sunfat khan, dugc loc,
va ¢b dic trong chan khong. San phim c6 dic dugc tinh ché va tiép tuc duoc co dic
bing séc ky cdt (SiO2, cot 12 g; metanol/diclometan = 0-10%) dé thu dugc N'-(2,2,2-
trifloaxetyl)-2-((1-(4-(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,111 g, 66,5%).

Budc 2: Hop chét 1742

FsC
FsC M
QKH : S ©KNWTN\
AT j’\ N_A_ o
N AN NN er,
I ow

| )—CFs
N

Hon hop cua N'-(2,2,2-trifloaxetyl)-2-((1-(4-
(triflometyl)phenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,110 g, 0,254
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan {mg Burgess,
0,091 g, 0,381 mmol) trong tetrahydrofuran (10 ml) dugc lam néng ¢ 150°C trong 30
phit duéi bite xa vi séng, va dugc 1am mét vé nhiét do phong dé két thic phan tmg.
Tiép d6, nu6c duge thém vao hdn hop phéan Ung, san phim phan {mg dugc chiét bang
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho

148

148/358



52349

bang magie sunfat khan, duoc loc, va c6 dic trong chén khong. San phém cO dic
duoc tinh ché va tiép tuc dugc cb dic bing sic ky cot (SiOz, cbt 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc 5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin du6i dang chit rin mau tring
(0,040 g, 37,9%).

'H NMR (400 MHz, CDCls) § 8,99 (s, 2H), 7,56 (d, J = 8,3 Hz, 2H), 7,36 (d,
J =282 Hz, 2H), 6,68 (s, 1H), 1,55 ~ 1,43 (m, 4H); LRMS (ES) m/z 416,23 (M*+ 1).

Vi du 46: Hop chat 1761, 3-(1-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-

vDpyrimidin-2-yl)amino)xyclobutyl)phenol

H
N._N
\©2§ . /©2§ 158
T - N_A_ 0
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Dung dich cua 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
metoxyphenyl)xyclobutyl)pyrimidin-2-amin (0,056 g, 0,150 mmol) va bo tribromua
(dung dich 1,00 M trong diclometan (DCM), 0,375 ml, 0,375 mmol) trong
diclometan (5 ml) dugc khudy & -78°C trong 2 gid rdi tiép d6 dugc khudy b sung 8

gits & nhiét do phong. Két tia duoc loc, duge rira bing hexan, va dugc sy kho dé thu
dugc 3-(1-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
yl)amino)xyclobutyl)phenol duéi dang chét rén mau néu (0,032 g, 59,4%).

IH NMR (400 MHz, DMSO-d6) § 9,02 (s, 1H), 8,85 (s, 1H), 8,71 (s, 1H),
7,63 (s, 0,25H), 7,51 (s, 0,5H), 7,38 (s, 0,25H), 7,09 (¢, J = 7,9 Hz, 1H), 6,92 - 6,90
(m, 1H), 6,86 (t, J = 2,0 Hz, 1H), 6,58 - 6,57 (m, 1H), 2,56 - 2,50 (m, 4H), 2,05 -
1,91 (m, 1H), 1,89 - 1,86 (m, 1H); LRMS (ES) m/z 360,34 (M* + 1).

Vi du 47 : Hop chat 1779, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(3.4-

diflophenyl)xvyclopropyl)pyrimidin-2-amin

Budc 1: 1-(3.4-diflophenyl)xyclopropan-1-amin hydroclorua
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Dung dich ctia 3,4-diflobenzonitril (3,000 g, 21,567 mmol), titan isopropoxit
(9,578 ml, 32,351 mmol) va EtMgBr (dung dich 3,00 M, 16,535 ml, 49,605 mmol)
trong 2-metoxy-2-metylpropan (MTBE, 200 ml) dugc khudy & 0°C trong 1 gid, va
duge tron véi bo triflorua dietyl etherat (5,324 ml, 43,134 mmol). Hon hop phan tng
duoc khudy bd sung & nhiét 6 phong trong 2 giv, va dugc ding phén tmg ¢ 0°C
bing cach bd sung nudce (10 ml, khudy 10 phut). Tiép d6, nuée dugc thém vio hén
hop phén tmg, san phim phén tng duoc chiét bing etyl axetat. Lop hiru co dugc rira
bing dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan, duoc loc,
va ¢ dic trong chén khong. San phim c6 dic duge pha lodng vdi etyl axetat, dugc
bd sung axit clohydric (dung dich 1,00 M trong etyl axetat (EA), 23,724 ml, 23,724
mmol) va dugc khqu & nhiét d6 méi trudng xung quanh. Két tta duoc loc, duge rira
bing etyl axetat, va duoc siy kho dé thu dugc 1-(3,4-diflophenyl)xyclopropan-1-
amin hydroclorua duéi dang chét rdn mau tring (0,142 g, 3,2%).

Buéc 2: FEtyl  2-((1-(3.4-diflophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat
F
F cl__N
HCl
F 2 N~ OV F T N
0 N~ O\/
(o]

1-(3,4-diﬂophenyl)xyclopropan-l-amin hydroclorua (0,142 g, 0,691 mmol),
etyl 2-clopyrimidin-5-cacboxylat (0,142 g, 0,760 mmol) va N,N-diisopropyletylamin
(0,361 ml, 2,072 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (4 ml), dugc
khudy & 110°C trong 17 gid, va dugc lam mét v& nhiét do phong dé két thuc phan
{mg. Hén hop phan tmg dugc ¢d dic duéi ap suit thip dé loai bo dung méi. San
phém cd dic dugc tinh ché va tiép tuc dugc co dac bf?lng séc ky cdt (SiO2, cft 4 g;
etyl  axetathexan = 0-10%) d& thu duge eyl  2-((1-3.4-
diflophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat dudi dang chit rin mau
tréng (0,127 g, 57,6%).
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Budce 3: 2-((1-(3 A-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
F F
RN S PE
N __~ 0\/ N~ N
o

Etyl 2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat (0,127

g, 0,398 mmol) va hydrazin monohydrat (0,387 ml, 7,955 mmol) trong etanol (4 ml)
duoc tron & nhiét do phong, duge 1am néng & 110°C dudi birc xa vi séng trong 1 giov,
va duoc 1am mat v& nhiét do phong d& két thiic phan tmg. Hon hop phén tng dugc co
dic dudi 4p suét thip d& loai bd dung méi. Tiép d6, nude dugc thém vao hén hop
phan tmg, sin phdm phan tmg duogc chiét bing diclometan. Lép hitu co dugce rira
bang dung dich natri clorua bio hoa, dugc séy kho bing magie sunfat khan, dugc loc,
va c6 dic trong chan khong, 2-((1-(3 ,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit dugc sir dung ngay ma khong cAn tinh ché thém (0,115 g, 94,7%, dau

mau vang nhat).

Budc 4: N'-(2.2-difloaxetyl)-2-((1-(3.4-

diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
F F
NN NN
F Y w F YN w ©
P N~ N\N)k
6 H

Dung dich cua 2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,065 g, 0,213 mmol) va trietylamin (0,045 ml, 0,319 mmol) trong

CFH

diclometan (5 ml) dugc trdn & nhiét 40 phong voi anhydrit 2,2-difloaxetic (0,024 ml,
0,192 mmol), va dugc khudy & cing nhiét do trong 2 gio. Tiép d6, nuéc duge thém
va0 hdn hop phan tmg, san phim phan tng dugc chiét bang diclometan. Hbn hop hai
pha duge cho di qua nhuya frit @2 loai bo két tiia rin va 16p nude, va 16p hitu co dugc

co dac trong chan khong, N'-(2,2-difloaxetyl)-2-((1-(3,4-
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diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dwgc st dung ngay ma
khong cin tinh ché thém (0,080 g, 98,0%, diu mau vang).

Budc 5: Hop chit 1779

N'-(2,2-difloaxetyl)-2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,080 g, 0,209 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,149 g, 0,626 mmol) trong tetrahydrofuran (4
ml) duge trén & nhiét dd phong, dugc lam néng & 150°C dudi bic xa vi séng trong
30 phit, v duoc 1am mat v& nhiét 6 phong dé két thic phan tmg. Hon hop phan
tmg dugc cd dic dudi ép suit thip dé loai bé dung mdi. Tiép d6, nuéc duge thém
vao hdn hop phéan ung, san pham phén tmg dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhya frit d8 loai bo két tha ran va 16p nuédc, va 16p hiru co duge
c6 dic trong chan khong. San phém cd dac dugc tinh ché va tiép tuc dugc co dac
bing séc ky cot (SiOa, cot 4 g etyl axetathexan = 0-10%) dé thu duge 5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3 ,4-diflophenyl)xyclopropyl)pyrimidin-2-
amin dudi dang cht rén mau vang nhat (0,030 g, 39,3%).

IH NMR (400 MHz, CDCls) 8 9,02 (s, 1H), 8,98 (s, 1H), 7,17 - 7,12 (m, 1H),
7,10 - 7,07 (m, 1H), 7,05 - 6,79 (m, 2H), 6,58 (s, 1H), 1,42 (s, 4H); LRMS (ES) m/z
366,1 (M*+ 1).

Vi _du 48 : Hop chit 1780, N-(1-(3.4-diflophenyl)xyclopropyl)-5-(5-

(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3.4-diflophenyl)xyclopropyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
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Dung dich cua 2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,050 g, 0,164 mmol) va trietylamin (0,034 ml, 0,246 mmol) trong
diclometan (5 ml) dugc tron & nhiét ¢ phong véi anhydrit trifloaxetic (0,021 ml,
0,147 mmol), va dugc khuéy & cing nhiét d trong 2 gio. Tiép d6, nude duge thém
va0 hdn hop phan tmg, san phim phéan tmg dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhya frit d8 loai bo két tha rén va 16p nude, va 16p hitu co dugce
c6 dic trong chan khong, 2-((1-(3,4-diflophenyl)xyclopropyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dugc st dung ngay ma khong cAn tinh ché
thém (0,065 g, 98,9%, diu mau vang). |

Buéc 2: Hop chét 1780

F F
F \NW\J\H/H‘NiCF F ll/\;\ro
2-((1-(3,4-diﬂophenyl)xyclopropyl)amino)-N'-(2,2,2-triﬂoaxetyl)pyrimidin-5-
cacbohydrazit (0,065 g, 0,162 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,116 g, 0,486 mmol) trong tetrahydrofuran (4
ml) duogc tron & nhiét 46 phong, dugc lam néng & 150°C duéi burc xa vi song trong
30 phit, va duoc 1am mat v& nhiét do phong dé két thic phan émg. Hon hop phén
{mg dugc ¢d dic dudi 4p suét thdp dé loai bé dung moéi. Tiép d6, nuée duge thém
vao hn hop phan tmg, san phiAm phan tmg dugc chiét bing diclometan. Hon hop hai
pha duge cho di qua nhya frit dé loai bo két tua rén va 16p nudc, va 16p hitu co duoc
c6 dic trong chin khong. San phém cd dac duogc tinh ché va tiép tuc dugc cb dic
bing séc ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-20%) dé thu dugc N-(1-(3,4-
diﬂophenyl)xyclopropyl)-5-(5-(triﬂomety1)-1,3,4-oxadiazo1-2-y1)pyrimidin-2-amin
dudi dang chét rin mau tréng (0,032 g, 51,5%).
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IH NMR (400 MHz, CDCls) § 9,02 (s, 1H), 8,97 (s, 1H), 7,17 - 7,12 (m, 1H),
7.10 - 7,07 (m, 1H), 7,04 - 7,00 (m, 1H), 6,52 (s, 1H), 1,42 - 1,41 (m, 4H); LRMS
(ES) m/z 384,0 (M*+ 1).

Vi du 49: Hop chit 1817, N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Buéc 1: 1-(3-clo-4-flophenyl)xyclobutan-1-amin hydroclorua

o) HCI
cl NH, cl

Dung dich cta 1-(3-clo-4-flophenyl)xyclobutan-1-cacboxamit (4,360 g,
19,151 mmol), natri hydroxit (dung dich 3,00 M trong H20, 19,151 ml, 57,454
mmol), natri hypoclorua (8,90%, 23,921 g, 28,727 mmol) va axit clohydric (dung
dich 4,00 M trong dioxan, 9,576 ml, 38,303 mmol)in 1-butanol (30 ml) dugc khuéy 1§
nhiét d6 phong trong 18 gio. Tiép d6, nudc duge thém vao hdn hop phén mg, san
phdm phan ung duge chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy khé bang magie sunfat khan, dugc loc, va duge cd dac
trong chan khéng. Hop chit thu duoc dugc st dung ngay ma khong cin tinh ché
thém (1-(3-clo-4-flophenyl)xyclobutan-1-amin hydroclorua, (3,000 g, 66,3%, chét

rdn mau trang).

Buéc 2:  etyl  2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

.
F - CHI/N\ D@“ N
o NH, . NA O . @ TJ\H/
DZS I N~ I o_-

Dung dich ctia 1-(3-clo-4-flophenyl)xyclobutan-1-amin hydroclorua (1,000 g,
4,235 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,869 g, 4,659 mmol) va N,N-
diisopropyletylamin (1,844 ml, 10,588 mmol) trong 1,4-dioxan (10 ml) dugc khudy &
90°C trong 10 gi&, va duoc lam mét vé& nhiét do phong dé két thuc phan tmg. Tiép
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d6, nude dugc thém vao hdn hop phéan tmg, san phim phan tng dugc chiét bang etyl
axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va duge ¢ dic trong chian khéng. San phém cd dac
duoc tinh ché va tiép tuc dugc cd dic bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) aé thu dugc etyl 2-((1-(3-clo-4-
flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du¢i dang chét rén mau tring
(1,020 g, 68,9%).

Budc 3: 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

E F
H H
N N cl N N\
D@ T — T
N~ 0\/ ‘NHZ
fo) (0]

Hbén hop cua etyl 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (1,080 g, 3,088 mmol) va hydrazin monohydrat (3,001 ml, 61,751 mmol)
trong etanol (10 ml) dugc lam néng & 120°C trong 1 gid dudi bic xa vi séng, va
duge 1am mat v& nhiét d6 phong dé két thuc phan tmg. Tiép d6, nudc dugc thém vao
hén hop phan mg, san phim phan tmg dugc chiét bing diclometan. Lop hitu co
duoc rira bang dung dich natri clorua bdo hoa, duge siy kho bing magie sunfat khan,
duoc loc, va duge c6 dic trong chan khong. San phém thé duoc str dung ngay ma
khoéng can tinh ché thém (2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,980 g, 94,5%, chit rin mau tréng).

Budc 4: 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)-N'-(2.2-

difloaxetyl)pyrimidin-5-cacbohydrazit

F
—————
CI \N"/\/j\NH o NS, o
“NH
2 NJ\(N‘{:{J\CHH
(o}

Dung dich cua 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,188 g, 0,560 mmol), anhydrit 2,2-difloaxetic (0,070 ml, 0,560
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mmol) va trietylamin (0,117 ml, 0,840 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét 4 phong dugc khuéy & cung nhiét 4o trong 1 gio. Két taa dugce loc, dugc
rita bing hexan, va dugc sdy kho d& thu dugc 2-((1-(3-clo-4-
flophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-cacbohydrazit dudi
dang chét rin mau tring (0,158 g, 68,2%).

Budc 5: Hop chét 1817

E F.
H H
N__N

c. NN L o — D

| H

N AN L N A0

N~ ~CF,H \ />——CF2H
o " N-N

Hbn hop cua 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,363 mmol) va 1-metoxy-N-

trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,173 g, 0,725 mmol)
trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
séng, va dugce lam mat vé nhiét 46 phong dé két thic phan mg. Tiép d6, nuéc dugce
thém vao hdn hop phan tmg, san phdm phén g dugc chiét bang etyl axetat. Lop
hitu co dugc rira bang dung dich natri clorua b3o hoa, dugc sdy kho biang magie
sunfat khan, dugc loc, va dugce ¢d dic trong chan khong. Séan phém ¢d dic duogc tinh
ché va tiép tuc dugc co dic bing sdc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-
50%) d& thu dugc N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-
oxadiazol-2-yl)pyrimidin-2-amin dudi dang chét rin mau tring (0,078 g, 54,4%).

IH NMR (400 MHz, CDCls) § 8,90 (d, J= 15,8 Hz, 2H), 7,55 (dd, J = 7,0, 2,4
Hz, 1H), 7,40 ~ 7,36 (m, 1H), 7,09 (t, J = 8,7 Hz, 1H), 7,04 (s, 0,25H), 6,91 (s,
0,5H), 6,78 (s, 0,25H), 6,77 (s, 1H), 2,75 ~ 2,68 (m, 2H), 2,61 ~ 2,54 (m, 2H), 2,23 ~
2,16 (m, 1H), 2,06 ~ 1,90 (m, 1H); LRMS (ES) m/z 396,3 (M*+ 1).

Vi du 50: Hop chat 1818, N-(1-(3-clo-4-flophenylxyclobutyl)-5-(5-

(triflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3-clo-4-flophenyl)xyclobutyl)Jamino)-N'-(2.2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
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F F
H
N._N . H
C|D2§ \Nlr)wn C|j©Z§N\WN\ " j\
NH, N~ N\” CFs
(e}

Dung dich cua 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,309 g, 0,920 mmol), anhydrit trifloaxetic (0,130 ml, 0,920 mmol)
va trietylamin (0,192 ml, 1,380 mmol) trong diclometan (10 ml) duoc chuén bi &
nhiét d6 phong dugc khuéy & cing nhiét dg trong 1 gio. Két tha duoc loc, duoc rira
bing hexan, va  duoc sy kho @& thu dwoc  2-((1-(3-clo-4-
ﬂophenyl)xyclobutyl)amino)-N'-(2,2,2-triﬂoaxety1)pyrimidin—5-cacb0hydrazit dudi
dang chét rin mau tring (0,276 g, 69,5%).

Budc 2: Hop chét 1818

F F
NN NN
cl YN u © - - c YOS
N~ N. )I\ N~ (o)
N CF;
N |
(o} N~

/>——CF3
N

Hon hop cua 2-((1-(3-clo-4-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,276 g, 0,639 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,305 g, 1,278 mmol)
trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut dudi bic xa vi
séng, va dugc lam mat vé nhiét 6 phong dé két thuc phan ung. Tiép d6, nudc duge
thém vao hdn hop phan tng, san phim phan g dugc chiét bing etyl axetat. Lop
hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va duge c6 dic trong chan khong. San phém ¢d dic duogc tinh
ché va tiép tuc dugc cd dic b%ng séc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0-
50%) d& thu duogc N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-
oxadiazol-2-yl)pyrimidin-2-amin duéi dang chét rén mau tring (0,200 g, 75,6%).

IH NMR (400 MHz, CDCL3) § 8,90 (d, J = 15,8 Hz, 2H), 7,55 (dd, J=7,0, 2,4
Hz, 1H), 7,40 ~ 7,36 (m, 1H), 7,09 (t, J = 8,7 Hz, 1H), 6,76 (s, 1H), 2,76 ~ 2,68 (m,
2H), 2,62 ~ 2,25 (m, 2H), 2,24 ~ 2,14 (m, 1H), 2,07 ~ 1,95 (m, 1H); LRMS (ES) m/z

4143 (M*+ 1).
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Vi du 51: Hop chit 1819, 5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-( 1-(3.5-

diflophenvl)xyclobutyl)pyrimidin-2-amin

Bude 1: 1-(3.5-diflophenyl)xyclobutan-1-cacbonitril

F F

—_—_—
/©\/CN CN
E F

Dung dich ctia 2-(3,5-diflophenyl)axetonitril (4,620 g, 30,170 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc bb sung natri hydrua (60,00%, 3,017 g,
75,426 mmol). Hon hop phan umg duoc khudy & cling nhiét do trong 30 phut, dugc
xit Iy & nhiét ¢ phong v6i 1,3-dibromopropan (6,091 g, 30,170 mmol), dwoc khudy
bd sung trong 6 gid. Tiép d6, nudc duge thém vao hén hop phan tmg, san pham phan
tmg duogc chiét bang etyl axetat. Lop hiru co dugc rira bang dung dich natri clorua
bdo hoa, duoc séy kho bing magie sunfat khan, duoc loc, va dugc c6 déc trong chan
khong. San pham c6 dic dugce tinh ché va tiép tuc dugc cb dic bang sic ky cot (SiOa,
cdt 40 g; etyl axetat/hexan = 0-10%) dé thu duge 1-(3,5-diflophenyl)xyclobutan-1-
cacbonitril duéi dang chét rdn mau tréng (3,400 g, 58,3%).

Budc 2: 1-(3.5-diflophenyl)xyclobutan-1-cacboxamit

F F

F CN F NH,

Dung dich cta 1-(3,5-diflophenyl)xyclobutan-1-cacbonitril (3,400 g, 17,598
mmol), tetra-n-butylamoni bromua (0,057 g, 0,176 mmol), natri hydroxit (dung dich
3,00 M trong H20, 17,598 ml, 52,795 mmol) va hydro peroxit (dung dich 30,00%,
4,128 ml, 52,795 mmol) trong metanol (30 ml) duoc chuén bi & nhiét 46 phong dugc
khudy & ciing nhiét d6 trong 18 gid. Hon hop phan mg dugc ¢b déc dudi p suét
thép d4 loai bd dung méi. Tiép d6, nuéc duge thém vao hon hop phan tmg, sin phim

phan ng duoc chiét bang etyl axetat. Lop hitu co duge rira bang dung dich natri
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clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duge c6 dac
trong chan khéng. San phim thé dugc st dung ngay ma khong can tinh ché thém (1-
(3,5-diflophenyl)xyclobutan-1-cacboxamit, 3,400 g, 91,5%, dau khong mau).

Bude 3: 1-(3.5-diflophenyl)xyclobutan-1-amin

E F

- . NH,

Dung dich cta 1-(3,5-diflophenyl)xyclobutan-1-cacboxamit (3,400 g, 16,098
mmol), natri hydroxit (dung dich 3,00 M trong H20, 16,098 ml, 48,293 mmol) va
natri hypoclorua (dung dich 8,90%, 18,195 ml, 24,147 mmol) trong 1-butanol (30
ml) dugc chudn bi & nhiét d6 phong dugc khudy & cung nhiét d§ trong 18 gio. Tiép
d6, nude duge thém vao hon hgp phan tng, san phém phan tng dugc chiét bang etyl
axetat. L6p hitu co dugc rira bang dung dich natri clorua bio hoa, dugce sdy kho bing
magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. San phém th6 dugc
st dung ngay ma khong cAn tinh ché thém (1-(3,5-diflophenyl)xyclobutan-1-aphut,
2,000 g, 67,8%, dau khong mau).

Budce 4: etyl 2-((1-(3.5-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
F

|
N_A_O ____, F i
(o]
(o]

Dung dich ctia 1-(3,5-diflophenyl)xyclobutan-1-amin (0,500 g, 2,729 mmol),
etyl 2-clopyrimidin-5-cacboxylat (0,560 g, 3,002 mmol) va N,N-diisopropyletylamin
(1,188 ml, 6,823 mmol) trong 1,4-dioxan (10 ml) dugc khudy & 90°C trong 10 gid,
va duge 1am mat v& nhiét d6 phong dé két thiic phan ung. Tiép d6, nuéc duge thém
vao hdn hgp phan g, san pham phan tmg dugc chiét bang etyl axetat. L6p hitu co
duoc rira bang dung dich natri clorua béo hoa, dugc sdy kho bing magie sunfat khan,

duoc loc, va duge ¢ dic trong chan khong. San phém cd dic dugc tinh ché va tiép
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tuc dugc cb dic béng sic ky cot (SiO2, cot 12 g; etyl axetat’/hexan = 0-30%) dé thu
dugc  etyl 2-((1—(3,5—diﬂophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi
dang diu mau nau (0,240 g, 26,4%).

Budce 5: 2-((1-( 3.5-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F F

NN H
N__N
F D — F MY H
N A O~ NN
NH,
o o)

Hon hgp cua etyl 2-((1-(3,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,240 g, 0,720 mmol) va hydrazin monohydrat (0,350 ml, 7,200 mmol)
trong etanol (10 ml) dwgc 1am néng & 120°C trong 1 gio dudi birc xa vi séng, va
dwoc lam mat v& nhiét 6 phong dé két thiic phan tmg. Tiép do6, nude dugc thém vao
hdn hop phan tmg, san phdm phan tmg dugc chiét bang diclometan. Lép hitu co
duoc rira bing dung dich natri clorua bdo hoa, duge séy kh6 bing magie sunfat khan,
duoc loc, va dugc c6 dic trong chan khong. San phém cd dic duogc tinh ché va tiép
tuc dugc cd dac bang séc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0-30%) dé thu
dugc 2-((1-(3,5-diﬂophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang
chét rén mau tring (0,230 g, 100,0%).

Bude 6: N'-(2.2-difloaxetyl)-2-((1-(3.5-

diflophenvyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F
i Y — o
~
NI ¥z H F T 8§
NH, N~ N\NJ\CFH
2
o H

Dung dich cua 2-((1-(3,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,270 g, 0,846 mmol), trietylamin (0,177 ml, 1,268 mmol) va
anhydrit trifloaxetic (0,119 ml, 0,846 mmol) trong diclometan (5 ml) dugc chuén bi &
nhiét d6 phong dugc khqu & cung nhiét do trong 1 gid. Tiép do, nude duge thém
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vao hdn hop phan tmg, sin phim phan ting dugc chiét bing diclometan. Lép hitu co
dugce rira bang dung dich natri clorua bao hoa, dugc sdy kho bang magie sunfat khan,
dugc loc, va dugc cd ddc trong chin khong. San phém ¢ dic dugce tinh ché va tiép
tuc duoc cb dic bing séc ky cot (SiOz, cot 12 g; metanol/diclometan = 0-10%) dé thu
duogc N'-(2,2-difloaxetyl)-2-((1-(3,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,078 g, 23,2%).

Budéc 7: Hop chit 1819

. F
H
H N._N
E NN o - . F YOS
o X Ao
“N” “CF,H | )—CFH
o " N-N

Hbn hop cla N'-(2,2-difloaxetyl)-2-((1-(3,5-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,156 g, 0,393 mmol) va

1-metoxy-N-trietylamoniosunfonyl-metanimidat (ch4t phan ung Burgess, 0,140 g,
0,589 mmol) trong tetrahydrofuran (10 ml) dugc 1lam néng & 150°C trong 30 phut
dudi buc xa vi soéng, va dugce 1am mat vé nhiét &9 phong dé két thiic phan tmg. Hon
hop phan ng dugc c6 dic dudi 4p suit thdp dé loai bd dung mdi. Tiép d6, nude
duoc thém vao hdn hop phéan tmg, san phdm phan tng dugce chiét bang diclometan.
Lép hitu co duge rira bing dung dich natri clorua bdo hoa, dugc siy kho bang magie
sunfat khan, duoc loc, va dugce cd dic trong chan khong. San phém ¢6 dac duogc tinh
ché va tiép tuc duoc c6 dic béng sdc ky cot (SiO2, ct 12 g; etyl axetat/hexan = 0-
30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,5-
diflophenyl)xyclobutyl)pyrimidin-2-amin du6i dang chét rén mau tring (0,078 g,
52,4%)).

'H NMR (400 MHz, CDCls) § 8,91 ~ 8,87 (m, 2H), 7,06 ~ 7,00 (m, 2H), 7,03
(s, 0,25H), 7,00 (s, 0,5H), 6,78 (s, 0,25H), 6,84 (s, 1H), 6,71 ~ 6,68 (m, 1H), 2,74 ~
2,67 (m, 2H), 2,61 ~ 2,54 (m, 2H), 2,22 ~ 2,17 (m, 1H), 2,08 ~ 2,01 (m, 1H),; LRMS
(ES) m/z 380,3 (M* + 1).
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Vi du 52: Hop chat 1820, N-(1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Bude 1: 1-(benzo[d][1.3]dioxol-5-yl)xyclobutan-1-cacbonitril

0 <?
<O]©\/CN 0 cN

Dung dich ctia 2-(benzo[d][1,3]dioxol-5-yl)axetonitril (5,120 g, 31,770 mmol)
trong N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,177

g, 79,424 mmol). Hon hgp phan ting dugc khudy & cling nhiét &9 trong 30 phut, duoc
xtr 1y & nhiét d6 phong v6i 1,3-dibromopropan (6,414 g, 31,770 mmol), dugc khudy
bb sung trong 6 gid. Tiép d6, nuée duge thém vao hdn hop phén tmg, san pham phan
tng duoc chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duge c6 dic trong chan
khong. San phém ¢d dic duoc tinh ché va tiép tuc dugc co déc béng sic ky cot (SiO2,
cot 40 g; etyl axetat/hexan = 0-10%) dé thu duogc 1-(benzo[d][1,3]dioxol-5-
ylhxyclobutan-1-cacbonitril du6i dang dau khong mau (2,840 g, 44,4%).

Buéce 2: 1-(benzo[d][1.3]dioxol-5-yl)xyclobutan-1-cacboxamit

¢ SIS
—_—
o CN 0 NH,

Dung dich ctia 1-(benzo[d][1,3]dioxol-5-yl)xyclobutan-1-cacbonitril (2,840 g,
14,113 mmol), tetra-n-butylamoni bromua (0,045 g, 0,141 mmol), natri hydroxit
(dung dich 3,00 M trong H0, 14,113 ml, 42,340 mmol) va hydro peroxit (dung dich
30,00%, 3,311 ml, 42,340 mmol) trong metanol (30 ml) dugc chuin bi & nhiét do
phong dugc khudy & cling nhiét do trong 18 gio. Hon hop phéan tmg dugc cb dic
dudi ép sudt thap dé loai bé dung moi. Tiép d6, nuéc duge thém vao hdn hop phan
tng, san pham phan mg dugc chiét bang diclometan. Lép hitu co dugce rira bang

dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va
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duoc cd dic trong chan khong. San pham thé dugc st dung ngay ma khong can tinh
ché thém (1-(benzo[d][1,3]dioxol-5-yl)xyclobutan-1-cacboxamit, 2,800 g, 90,5%,

dau khong mau).

Budce 3: 1-(benzo[d][1.3]dioxol-5-y)xyclobutan-1-amin hydroclorua

o
O 0 < HCI

o NH,

Dung dich ctia 1-(benzo[d][1,3]dioxol-5-yl)xyclobutan-1-cacboxamit (3,400
g, 15,508 mmol), natri hydroxit (dung dich 3,00 M trong H20, 15,508 ml, 46,524
mmol), Natri hypoclorua (dung dich 8,90%, 17,528 ml, 23,262 mmol) va axit
clohydric (dung dich 4,00 M trong dioxan, 7,754 ml, 31,016 mmol) trong 1-butanol
(30 ml) dugc chuén bi & nhiét do phong duoc khudy & ciing nhiét d trong 18 gio.
Tiép d6, nuéc duge thém vao hdn hop phan ng, san phim phan tmg dugc chiét bang
etyl axetat. Lp hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sunfat khan, dugc loc, va dugc c6 ddc trong chin khong. San phﬁm tho
dugc st dung ngay ma khong cin tinh ché thém 1-(benzo[d][1,3]dioxol-5-
yl)xyclobutan-1-amin hydroclorua, 2,500 g, 70,8%, Chét rin mau tring).

Budc 4: etyl 2-((1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)amino)pyrimidin-5-

cacboxylat
o HCI O Ns <o Ho
Hognt® Ao ——
* N ~ o~
o
o

Dung dich cua 1-(benzo[d][1,3]dioxol-5-yl)xyclobutan-1-amin hydroclorua
(0,500 g, 2,196 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,451 g, 2,416 mmol) va
N,N-diisopropyletylamin (0,956 ml, 5,490 mmol) trong 1,4-dioxan (20 ml) dugc
khudy & 90°C trong 10 gidy, va dugc lam mét vé nhiét @6 phong dé két thuc phan tng.
Tiép d6, nwéc duge thém vao hdn hop phén g, san phim phén mg dugc chiét bang
etyl axetat. Lép hitu co duge rua bang dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sunfat khan, dugc loc, va duoc cd ddc trong chan khong. San phém cd
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dic duoc tinh ché va tiép tuc duge co dac bing sic ky cot (SiO2, cot 40 g; etyl
axetat/hexan = 0-20%) dé thu duge etyl 2-((1-(benzo[d][1,3]dioxol-5-
yDxyclobutyl)amino)pyrimidin-5-cacboxylat du¢i dang chét rén mau tring (0,490 g,
65,4%).

Busc 5:  2-((1-(benzo[d][1 3]dioxol-5-yl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
O 0
< RN < H
o) S o N\WN\ y
N~ O\/ N~ N\NH
o} ) z

Hon hop cia etyl 2-((1-(benzo[d][1,3]dioxo0l-5-
yl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,450 g, 1,318 mmol) va hydrazin
monohydrat (1,281 ml, 26,364 mmol) trong etanol (10 ml) dugce lam néng ¢ 120°C
trong 1 gidr duéi bec xa vi séng, va duge 1am mét vé nhiét do phong dé két thiic phan
tng. Tiép d6, nuéc duge thém vao hdn hop phén umg, san phAm phan tng dugc chiét
bing diclometan. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc
séy kho bing magie sunfat khan, duoc loc, va duge ¢6 dic trong chan khong. San
phim thé dugc st dung ngay ma khong cin tinh ché thém (2-((1-
(benzo[d][1,3]dioxol-5-yl)xyclobutyl)amino)pyrimidin—S-cacbohydrazit, 0,430 g,

99,7%, chit rén mau tréng).

Budc 6: 2-((1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

“NH,

Dung dich cua 2-((1-(benzo[d][1,3]dioxol-S-yl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,345 g, 1,054 mmol), anhydrit 2,2-difloaxetic (0,131 ml, 1,054
mmol) va trietylamin (0,220 ml, 1,581 mmol) trong diclometan (5 ml) dugc chuin bi

& nhiét d6 phong dugc khudy & cling nhiét d¢ trong 1 gio. Tiép d6, nudc duge thém
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vao hdn hop phan tng, san phim phan tmg dugc chiét bang diclometan. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan,
duoc loc, va duge ¢b dic trong chan khong. San phdm cb dic dugc tinh ché va tiép
tuc duogc c6 dic bing séc ky cot (SiOz, ¢t 12 g; metanol/diclometan = 0-10%) dé thu
dugc 2-((1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chét rn mau tring (0,178 g,
41,7%).

Budc 7: Hop chét 1820

¢ f 4
H
N__N N. _N
g, — PO
Z N\N CF2H N~ 0
o H \
N~

/>—-CF2H
N

HOn hop cua 2-((1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,337 g, 0,831 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (cht phan tng Burgess, 0,297 g, 1,247 mmol)
trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
song, va duoc 1am mét vé nhiét d6 phong dé két thic phan tng. Hon hop phan img
duge ¢b dic dudi ap sudt thip dé loai bé dung moéi. Tiép d6, nuéc duge thém vao
hén hop phéan tmg, sin phim phan tmg dugc chiét bing diclometan. Lép hiru co
duoc rira béng dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan,
duoc loc, va dugce ¢b dic trong chan khong. San phém cd dic dugc tinh ché va tiép
tuc dugce cd déc béng séc ky cot (SiOz, cdt 12 g; etyl axetat/hexan = 0-30%) dé thu
duoc N-(1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-
2-yl)pyrimidin-2-amin du6i dang chit rin mau tréng (0,178 g, 55,3%).

IH NMR (400 MHz, CDCls) & 8,86 (s, 2H), 7,30 (s, 1H), 7,04 (s, 0,25H), 6,91
(s, 0,5H), 6,78 (s, 0,25H), 7,01 ~ 6,96 (m, 2H), 6,73 (d, J = 8,1 Hz, 1H), 5,90 (s, 2H),
2,98 ~ 2,60 (m, 4H), 2,11 ~ 1,93 (m, 2H),; LRMS (ES) m/z 388,3 (M* + 1).

Vi du 53: Hop chat 1821, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)-N-(1-(2,5-

diflophenyl)xyclobutyl)pyrimidin-2-amin
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Bude 1: 1-(2.5-diflophenyl)xyclobutan-1-cacbonitril

F

F
[ :I -
N CN
. C .

Dung dich ctia 2-(2,5-diflophenyl)axetonitril (5,000 g, 32,652 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,265 g,
81,630 mmol). Hon hop phan tmg dugc khudy & cling nhiét d6 trong 30 phit, dugc
xtr ly & nhiét d§ phong véi 1,3-dibromopropan (6,592 g, 32,652 mmol), duoc khudy
bd sung trong 12 gio. Tiép d6, nuéc dugc thém vao hdn hgp phan g, san phim
phan tng dugc chiét bang etyl axetat. Lop hitu co duge ria bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd ddc
trong chan khong. San phém cd dic duogc tinh ché va tiép tuc dugc cb dac béang s&c
ky cot (SiOa, cot 12 g; etyl axetathexan = 0-10%) dé thu duoc 1-(2,5-
diflophenyl)xyclobutan-1-cacbonitril dudi dang dau khéng mau (3,160 g, 50,1%).

Budc 2: 1-(2,5-diflophenyl)xyclobutan-1-cacboxamit

F Fo

F CN F NH,

Dung dich cta 1-(2,5-diflophenyl)xyclobutan-1-cacbonitril (3,160 g, 16,356
mmol), tetra-n-butylamoni bromua (0,527 g, 1,636 mmol), natri hydroxit (dung dich
3,00 M trong H0, 16,356 ml, 49,068 mmol) va hydro peroxit (1,669 g, 49,068
mmol) trong metanol (30 ml) duoc chudn bi & nhiét d§ phong duogc khudy & cuing
nhiét dd trong 12 gio. Tiép d6, nudc duge thém vao hdn hgp phan tng, san phim
phan tng dugc chiét bang etyl axetat. L6p hitu co duge ria bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duge co dac
trong chan khong. San phim tho dugc st dung ngay ma khong cAn tinh ché thém (1-
(2,5-diflophenyl)xyclobutan-1-cacboxamit, 3,150 g, 91,2%, diu khong mau).

Bude 3: 1-(2.5-diflophenyl)xyclobutan-1-amin hydroclorua

166

166/358



52349

Dung dich ctia 1-(2,5-diflophenyl)xyclobutan-1-cacboxamit (3,150 g, 14,914
mmol), natri hydroxit (dung dich 3,00 M trong H20, 14,914 ml, 44,742 mmol) va
natri hypoclorua (dung dich 8,90%, 17,010 ml, 22,371 mmol) trong 1-butanol (20
ml) duge chuin bi & nhiét d6 phong duoc khudy & ciing nhiét do trong 5 gio. Tiép
d6, nuéc duge thém vao hdn hgp phan tng, san phim phan tmg dugc chiét bing etyl
axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va duoc c¢6 dic trong chén khong, Can dugc pha lodng
v6i diclometan (20 ml) rdi tiép d6 duge bd sung axit clohydric (dung dich 4,00 M
trong dioxan, 7,457 ml, 29,828 mmol), va dugc khudy & nhiét do moi truong xung
quanh. Két tia duoc loc, vi dugc sdy kho dé thu dugc 1-(2,5-
diflophenyl)xyclobutan-1-amin hydroclorua du6i dang chét rin mau tring (1,500 g,
45,8%).

Budc 4: etyl 2-((1-(2,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
F Ha C'ﬁ‘/“\ HoN
" F S
F 2 N~ o —m78 = |
+ N~ 0\/
(o]
(o]

Dung dich cta 1-(2,5-diflophenyl)xyclobutan-1-amin hydroclorua (0,385 g,

1,753 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,360 g, 1,928 mmol) va N,N-
diisopropyletylamin (0,763 ml, 4,382 mmol) trong 1,4-dioxan (5 ml) duogc khudy &
90°C trong 12 gidy, va dugc lam mat v& nhiét @d phong dé két thuc phan tmg. Tiép
d6, nuéc duge thém vao hdn hop phan tng, san pham phan tmg duoc chiét bang etyl
axetat. Lap hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc c6 dic trong chén khong. San phdm co6 dic
dugc tinh ché va tiép tuc dugc c6 dic bang sdc ky cot (SiO2, cft 12 g; etyl
axetat/hexan = 0-50%) dé thu dugc etyl 2-((1-(2,5-
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diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du¢i dang dau khéng mau
(0,400 g, 68,5%).

Budc 5: 2-((1-(2.5-diflopheny)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F
H F
F N N\ iI‘:l| N
T - F YN
N AN O N AN
I NH,

Hon hgp cua etyl 2-((1-(2,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,400 g, 1,200 mmol) va hydrazin monohydrat (1,166 ml, 24,000 mmol)

trong etanol (10 ml) dugc lam néng & 120°C trong 1 gid dudi bic xa vi séng, va
duge lam mat v& nhiét d6 phong dé két thiic phan tng. Hén hgp phan tmg dugc cd
dac dudi dp sudt thap dé loai bé dung moi. Tiép d6, nude duge thém vao hén hop
phan tmg, san phim phéan tmg duoc chiét bing diclometan. Lop hitu co duge rira
bang dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, duoc loc,
va duoc ¢6 dic trong chan khong. San phim thd dugc st dung ngay ma khong can
tinh ché thém (2-(1-(2,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,350 g, 91,3%, chit rin mau tréng).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(2,5-

diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F F
H
H
N N
—_— N__N
F/©% le/\j\[rn F/©/Z§ jl/ N ’ /loj\
= <
NH, N~ N‘H CFH

0 o}

Dung dich cua 2-((1-(2,5-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,248 g, 0,777 mmol), trietylamin (0,162 ml, 1,165 mmol) va
anhydrit 2,2-difloaxetic (0,097 ml, 0,777 mmol) trong diclometan (5 ml) dugc chuin
bi & nhiét 46 phong dugc khudy & cing nhiét do trong 12 gio. Két tua dugce loc, duge
rira bing hexan, va dugc sdy khd dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(2,5-
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diﬂophenyl)xyclobutyl)amino)pyrimidin-S-cacbohydrazit duéi dang chét rin mau
tring (0,037 g, 12,0%).

Budc 7: Hop chét 1821

F F
NN &
F MO NS
N N.
Z N” “CF,H N A\ O
I H

CFoH
Wk

Hon hop clia N'-(2,2-difloaxetyl)-2-((1-(2,5-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,037 g, 0,093 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chat phan ung Burgess, 0,044 g,
0,186 mmol) trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phut
dusi birc xa vi séng, va duoc 1am mét vé nhiét do phong dé két thic phan tmg. Tiép
d6, nuée duoc thém vao hdn hop phan tng, sin phim phan tmg dugc chiét bang etyl
axetat. Lop hitu co dugc rira bang dung dich natri clorua bao hoa, dugc sdy kho biang
magie sunfat khan, duoc loc, va duge c6 dic trong chin khong. San phém co dic
duge tinh ché va tiép tuc dugc b dic bing sic ky cbt (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-
(2,5-diflophenyl)xyclobutyl)pyrimidin-2-amin dudi dang chat rin mau tring (0,025
g, 70,8%).

I'H NMR (400 MHz, CDCL) & 8,90 (s, 2H), 7,38 ~ 7,33 (m, 1H), 7,02 (s,
0.25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,98 ~ 6,87 (m, 2H), 6,69 (s, 1H), 2,83 ~ 2,75
(m, 2H), 2,66 ~ 2,59 (m, 2H), 2,26 ~ 2,19 (m, 1H), 2,00 ~ 1,93 (m, 1H),; LRMS
(ES) m/z 380,3 (M* + 1),

Vi du 54: Hop chat 1822, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-

(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin

Bude 1: 1-(4-(triflometoxy)phenyl)xyclobutan-1 -cacbonitril

F3CO

F3CO
\©\/CN CN
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Dung dich ciia 2-(4-triflomrthoxy)phenyl)axetonitril (5,000 g, 24,857 mmol)
trong N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 2,485
g, 62,143 mmol). Hon hop phan tmg dugc khudy & cting nhiét dg trong 30 phit, dugc
xir Iy & nhiét ¢6 phong véi 1,3-dibromopropan (5,018 g, 24,857 mmol), dugc khudy
bd sung trong 12 gid. Tiép d6, nudc duge thém vao hdn hop phéan tng, san phim
phan tng dugc chiét bang etyl axetat. Lép hitu co dugce rira bang dung dich natri
clorua bdo hoa, duogc séy kho béng magie sunfat khan, duoc loc, va dugc c6 ddc
trong chan khong. San phém cd dic duogc tinh ché va tiép tuc duogc c6 dac bing séc
ky cot (SiOz, cot 12 g etyl axetathexan = 0-10%) dé thu dugc 1-(4-
(triflometoxy)phenyl)xyclobutan-1-cacbonitril dudi dang dau khéng mau (3,300 g,
55,0%).

Budc 2: 1-(4-(triflometoxy)phenyl)xyclobutan-1-cacboxamit

F4CO F2CO o

CN NH,

Dung dich cta 1-(4-(triflometoxy)phenyl)xyclobutan-1-cacbonitril (3,300 g,
13,681 mmol), tetra-n-butylamoni bromua (0,441 g, 1,368 mmol), natri hydroxit
(dung dich ‘3,00 M trong H20, 13,681 ml, 41,043 mmol) va hydro peroxit (1,396 g,
41,043 mmol) trong metanol (30 ml) dugc chuén bi & nhiét d6 phong dugc khudy &
cling nhiét d6 trong 12 gid. Tiép d6, nuée duoc thém vao hén hop phén img, san
phdm phan tmg dugc chiét bing etyl axetat. Lp hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc siy khd béng magie sunfat khan, dugc loc, va duge cb dac
trong chan khong. San pham thd dugc st dung ngay ma khong cAn tinh ché thém (1-
(4-(triflometoxy)phenyl)xyclobutan-1-cacboxamit, 3,300 g, 93,0%, diu khong mau).

Budc 3: 1-(4-(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua

F3CO o FsCO HCI

- NH,

NH,
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Dung dich cua 1-(4-(triflometoxy)phenyl)xyclobutan-1-cacboxamit (3,300 g,
12,730 mmol), natri hydroxit (dung dich 3,00 M trong H,O, 12,730 ml, 38,190
mmol) va natri hypoclorua (dung dich 8,90%, 14,519 ml, 19,095 mmol) trong 1-
butanol (20 ml) dugc chudn b & nhiét d6 phong dugc khudy & cing nhiét d9 trong 5
gio. Tiép d6, nude dugce thém vao hdn hop phan ng, san pham phan tng dugc chiét
béng etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua b3o hoa, dugc sdy
khé bing magie sunfat khan, dugc loc, va dugc c6 dic trong chan khéng. Can dugc
pha loang véi diclometan (20 ml) rdi tiép d6 dugc bd sung axit clohydric (dung dich
4,00 M trong dioxan, 6,365 ml, 25,460 mmol), dugc khqu & nhiét d6 moi truong
xung quanh. Két tha duoc loc, duoc rira bé’mg hexan, va dugc séy kho dé thu dugce 1-
(4-(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua dudi dang chit rin mau
tréng (1,200 g, 35,2%).

Budc 4: etyl 2-(( 1-(4-(triﬂometoxv)phenvl)xvclobutvl)amino)pvrimidin-5-

cacboxylat

F4CO
Cl N
NH, NA_O_ — . D
+ N~ o~
o
(o}

Dung dich cta 1-(4-(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua
(0,373 g, 1,393 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,286 g, 1,533 mmol) va
N,N-diisopropyletylamin (0,607 ml, 3,484 mmol) trong 1,4-dioxan (5 ml) dugc
khudy & 90°C trong 12 gid, va dugc lam mat v& nhiét d6 phong dé két thiic phan tmg.
Tiép d6, nuéc duge thém vao hdn hop phan ng, san phim phan tng dugc chiét bang
etyl axetat. Lop hitu co duoc rita bang dung dich natri clorua bdo hoa, duge sdy kho
bing magie sunfat khan, dugc loc, va dugc cd déc trong chin khong. San pham c6
dic duge tinh ché va tiép tuc dugc cb dic bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-50%) dé thu duoc etyl 2-((1-(4-
(triﬂometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang diu
khong mau (0,330 g, 62,1%).
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Budc 5: 2-((1-(4-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
F3CO F3CO
NN NN
T e — Tk
Z ~ Z “NH,
(o] (o]

Hbn hop cuia etyl 2-((1-(4-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-
5-cacboxylat (0,330 g, 0,865 mmol) va hydrazin monohydrat (0,841 ml, 17,306
mmol) trong etanol (10 ml) dugc lam néng & 120°C trong 1 gi¢ dudi bic xa vi séng,
va dwoc lam mét v& nhiét d6 phong dé két thuc phan tmg. Hon hop phan img dugc co
dic dudi ap sut thép dé loai bd dung méi. Tiép d6, nude dugc thém vao hdn hop
phéan tng, san phim phan tmg duoc chiét bing diclometan. Lép hitu co dugce rira
bing dung dich natri clorua bdo hoa, dugc shy kho bing magie sunfat khan, duoc loc,
va dugc cd dic trong chan khong. San pham thd duge st dung ngay ma khoéng cén
tinh ché thém  (2-((1-(4-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,250 g, 78,7%, Chét rin mau tréng).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(4-

(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F3CO F3CO ]
H —_—
N._N
Y Tk g
NP N N~ N\N)J\CFH
“NH, i 2
o

(o)

Dung dich cua 2-((1-(4-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,681 mmol), trietylamin (0,142 ml, 1,021 mmol) va
anhydrit 2,2-difloaxetic (0,085 ml, 0,681 mmol) trong diclometan (10 ml) dugc
chuin bi & nhiét 46 phong dugc khudy & cung nhiét d6 trong 2 gio. Tiép d6, nudc
dugc thém vao hdn hop phéan tng, san phdm phan tmg dugc chiét bang diclometan.
L6p hitu co duoc ria bang dung dich natri clorua bdo hoa, dugc siy kho bang magie
sunfat khan, dugc loc, va duge c6 dic trong chan khong. San phém cd dic duogc tinh
ché va tiép tuc dugc c6 dic béng séc ky c6t (SiO2, cft 12 g; metanol/diclometan = 0-

10%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(4-
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(triﬂometoxy)phenyl)xyclobutyl)amino)pyrimidin-S-cacbohydrazit du6i dang chit
rin mau tring (0,219 g, 72,3%).

Budc 7: Hop chét 1822

F4CO

F4CO y
1w . NS
h H j\ N A0
A N R Wi
H ~N
0
Hin hop ciia N'-(2,2-difloaxetyl)-2-((1-(4-

(triﬂometoxy)phenyl)xyclobutyl)amino)pyrimidin-S-cacbohydrazit (0,219 g, 0,492
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tng Burgess,
0,234 g, 0,983 mmol) trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30
phut dudi buc xa vi séng, va dugc lam mat v& nhiét d6 phong dé két thiic phan tmg.
Tiép d6, nuée duge thém vao hdn hop phan ing, san phim phan ung dugc chiét bing
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, dugc loc, va duogc cd dic trong chan khong. San phim c6
dic dugc tinh ché va tiép tuc dugc cd déc béng sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin du¢i dang cht rin mau tring
(0,180 g, 85,7%).

'H NMR (400 MHz, CDCL) § 8,90 ~ 8,88 (m, 2H), 7,56 ~ 7,52 (m, 2H), 7,19
~ 7,15 (m, 2H), 7,03 (s, 0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,76 (s, 1H), 2,78 ~
2,71 (m, 2H), 2,65 ~ 2,58 (m, 2H), 2,25 ~ 2,05 (m, 2H),; LRMS (ES) m/z 428,3 (M*
+1).

Vi_du 55: Hop chit 1826, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-

(2.4.5-triflophenyl)xyclobutyl)pyrimidin-2-amin

Buée 1: 1-(2.4.,5-triflophenyl)xyclobutan-1-cacbonitril
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F c F

Dung dich ctia 2-(2,4,5-triflophenyl)axetonitril (5,000 g, 29,219 mmol) trong
N,N-dimetylformamit (30 ml) & 0°C duoc bd sung natri hydrua (60,00%, 2,922 g,
73,048 mmol). Hén hgp phéan tmg duoc khudy & cung nhiét d¢ trong 30 phut, dugc
xtr Iy & nhiét @6 phong véi 1,3-dibromopropan (5,899 g, 29,219 mmol), dugc khudy
bd sung trong 12 gio. Tiép d6, nuéc duogc thém vao hdén hgp phan tng, san phim
phan tng duoc chiét bang etyl axetat. Lop hitu co duge rira bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc co dic
trong chan khong. San phdm ¢ dic duge tinh ché va tiép tuc dugc cb dic béng sic
ky cot (SiOz, cOt 40 g; etyl axetathexan = 0-10%) dé thu duoc 1-(2,4,5-
triflophenyl)xyclobutan-1-cacbonitril du¢i dang du khéng mau (2,660 g, 43,1%).

Budc 2: 1-(2.4.5-triflophenyl)xyclobutan-1-cacboxamit

F F
F F o

E CN F NH,

Dung dich cua 1-(2,4,5-triflophenyl)xyclobutan-1-cacbonitril (2,660 g, 12,595
mmol), tetra-n-butylamoni bromua (0,406 g, 1,260 mmol), natri hydroxit (dung dich
3,00 M trong H0, 12,595 ml, 37,786 mmol) va hydro peroxit (dung dich 30,00%,
2,955 ml, 37,786 mmol) trong metanol (20 ml) duoc chuén bj & nhiét d6 phong duoc
khudy & clng nhiét do trong 18 gi&. Tiép d6, nuéc duge thém vao hdn hop phan tmg,
san phdm phan tng dugc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy kho bing magie sunfat khan, dugc loc, va dugc cd dac
trong chan khong. San phim c6 ddc dugc tinh ché va tiép tuc dugc cd dic bing sic
ky cot (SiO2, cot 40 g; etyl axetathexan = 0-50%) dé thu duge 1-(2,4.5-
triflophenyl)xyclobutan-1-cacboxamit dudi dang chit rin mau tring (1,790 g,
62,0%).

Budce 3: 1-(2.4.5-triflophenyl)xyclobutan-1-amin hydroclorua
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Dung dich cta 1-(2,4,5-triﬂophenyl)xyclobutan-l-cacboxamit (1,790 g, 7,810
mmol), natri hydroxit (dung dich 3,00 M trong H20, 7,810 ml, 23,429 mmol) va natri
hypoclorua (dung dich 8,90%, 8,827 ml, 11,715 mmol) trong 1-butanol (10 ml) dugc
chu4n bi & nhiét d6 phong dugc khudy & cting nhiét do trong 18 gio. Tiép d6, nuéc
duge thém vao hdn hgp phan tmg, san phim phan tmg dugc chiét bang etyl axetat.
Lép hitu co dugc rua bang dung dich natri clorua bdo hoa, duge siy kho bing magie
sunfat khan, duoc loc, va duge c¢d dic trong chan khong, Cén dugc pha loang véi
diclometan (20 ml) rdi tiép d6 duoc bd sung axit clohydric (dung dich 1,00 M trong
etylaxetat, 11,715 ml, 11,715 mmol), dugc khqu & nhiét 6 moi trudng xung quanh
trong 2 gio. Két tiia dugc loc, duge rira bing hexan va dugc sdy kho dé thu dugc 1-
(2,4,5-triflophenyl)xyclobutan-1-amin hydroclorua du¢i dang chit rén mau tring
(1,200 g, 64,7%).

Bude 4: etyl  2-((1-(2.4,5-triflophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

F F

F F Ho C'\WN\ HoN
F A

. NH NA O — |

* N~ o~
0
0

Dung dich ctia 1-(2,4,5-triflophenyl)xyclobutan-1-amin hydroclorua (0,400 g,
1,683 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,314 g, 1,683 mmol) va N,N-
diisopropyletylamin (0,733 ml, 4,208 mmol) trong 1,4-dioxan (10 ml) dugc khudy &
90°C trong 8 gio, va dugc lam mat v& nhiét d6 phong dé két thiic phan tng. Tiép 4o,
nuée duge thém vao hdn hop phan ung, san phdm phan tmg dugc chiét bang etyl
axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va dugc c6 dic trong chén khong. San phim c6 dic
duoc tinh ché va tiép tuc dugc cd dic bang sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan =  0-30%) d&  thu  duoc  etyl = 2-((1-(24.5-
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triflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang dau khéng mau
(0,447 g, 75,6%).

Budc 5: 2-((1-( 2,4,5-triﬂophenvl)xvclobutvl)amino)pvrimidin-S-

cacbohydrazit

F F F F
NN NN
A ST
Z ~ Z “NH,
0 o}

Hén hop ctua etyl 2-((1-(2,4,5-triﬂophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,477 g, 1,358 mmol) va hydrazin monohydrat (1,320 ml, 27,154 mmol)
trong etanol (10 ml) dugc lam néng & 120°C trong 1 gio dudi blic xa vi song, va
dwoc lam mét v& nhiét do phong dé két thic phan tmg. Tiép do, nuée duge thém vao
hdn hop phén (g, san phim phan tng dugc chiét bing diclometan. Lép hitu co
duoc rira béng dung dich natri clorua béo hoa, dugc sr?iy kho béng magie sunfat khan,
duogce loc, va dugc cd dic trong chan khong. San phém thd duoc sir dung ngay ma
khong cin tinh ché thém (2-((1-(2,4,5-triflophenyl)xyclobutyl)amino)pyrimidin-3-
cacbohydrazit, 0,394 g, 86,0%, Chét rin mau tring).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(2.4.5-

triﬂophenvl)xvclobutvl)amino)nvrimidin-5-cacbohvdrazit

Dung dich cua 2-((1-(2,4,5-triflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,394 g, 1,168 mmol), anhydrit 2,2-difloaxetic (0,145 ml, 1,168
mmol) va trietylamin (0,244 ml, 1,752 mmol) trong diclometan (10 ml) dugc chuin
bi & nhiét d0 phong dugc khudy & cting nhiét do trong 1 gio. Tiép d6, nuée duge
thém vao hdn hop phan tng, san phim phan ung dugc chiét bing diclometan. Lép
hitu co duoc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. San phém cd dac dugc tinh
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ché va tiép tuc dugc cd dic béng s&c ky cot (SiOz, cdt 12 g; metanol/diclometan = 0-
10%) dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(2,4,5-
triflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chét rin mau
tring (0,364 g, 75,0%).

Budce 7: Hop chit 1826

F F F F
y NN
AN g TS
N AN N

NN O CRH \

(0]
I N N§N/>—-CF2H
Hbn hop cia N'-(2,2-difloaxetyl)-2-((1-(2,4,5-

triflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,364 g, 0,876 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chat phan tng Burgess, 0,313 g,
1,315 mmol) trong tetrahydrofuran (10 ml) dwgc lam néng & 150°C trong 30 phut
dudi buc xa vi séng, va dugce lam mat v& nhiét d6 phong dé két thtc phan tmg. Tiép
d6, nuéc duge thém vao hdn hop phan tng, san pham phén tmg duoc chiét bang etyl
axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc c6 déc trong chan khong. San phém co dac
duge tinh ché va tiép tuc dugce co dic bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(2,4,5-triflophenyl)xyclobutyl)pyrimidin-2-amin du6i dang chit rin mau tring
(0,250 g, 71,8%).

'H NMR (400 MHz, CDCL) § 8,91 (s, 2H), 7,53 ~ 7,46 (m, 1H), 7,13 (s, 1H),
7,04 (s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 6,88 ~ 6,81 (m, 1H), 2,80 ~ 2,73 (m,
2H), 2,65 ~ 2,59 (m, 2H), 2,27 ~ 2,16 (m, 1H), 1,99 ~ 1,90 (m, 1H),; LRMS (ES)
m/z398,3 (M*+ 1).

Vi du 56: Hop chit 1827, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)-N-(1-(2.3-

diflophenyl)xyclobutyl)pyrimidin-2-amin
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Budec 1: 1-(2,3-diflophenyl)xyclobutan-1-cacbonitril

E F
F F
—_—
CN CN

Dung dich ctia 2-(2,3-diflophenyl)axetonitril (5,000 g, 32,652 mmol) trong
N,N- dimetylformamit (30 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,265 g,
81,630 mmol). Hon hop phan tmg dugc khudy & cuing nhiét d¢ trong 30 phut, dugc
xit ly & nhiét 4 phong véi 1,3-dibromopropan (6,592 g, 32,652 mmol), va dugc
khudy bd sung trong 12 gio. Tiép do6, nudc dugce thém vao hén hgp phan ung, san
phdm phan img dugc chiét bing etyl axetat. Lop hitu co duge ria bang dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duoc co dac
trong chan khong. San pham cb dic dugce séc ky (SiOz, cdt 40 g; etyl axetat/hexan =
0-10%) dé thu dugc 1-(2,3-diflophenyl)xyclobutan-1-cacbonitril dudi dang dau
khong mau (3,510 g, 55,6%).

Buée 2: 1-(2.3-diflophenyl)xyclobutan-1 -cacboxamit

E F

CN NH,

Dung dich cua 1-(2,3-diflophenyl)xyclobutan-1-cacbonitril (3,510 g, 18,168
mmol), tetra-n-butylamoni bromua (0,586 g, 1,817 mmol), natri hydroxit (dung dich
3,00 M trong H20, 3,633 g, 54,503 mmol) va hydro peroxit (30,00%, 6,180 g, 54,503
mmol) trong metanol (20 ml) dugc chuén bi & nhiét 40 phong duoc khudy & cuing
nhiét do trong 18 gio. Tiép d6, nuéc duge thém vao hdn hop phan tmg, san phim
phan tmg dugc chiét bing etyl axetat. Lép hiru co duge rira bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va duge co déc
trong chan khong. San phim c6 dic dugce séc ky (SiO2, cot 40 g; etyl axetat/hexan =
0-50%) dé thu dugc 1-(2,3-diflophenyl)xyclobutan-1-cacboxamit duéi dang chét rin
mau tring (2,290 g, 59,7%).
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Budc 3: 1-(2.3-diflophenyl)xyclobutan-1-amin hydroclorua

F F
F F HCI

Dung dich ctia 1-(2,3-diflophenyl)xyclobutan-1-cacboxamit (2,290 g, 10,842
mmol), natri hydroxit (dung dich 3,00 M trong H>0, 10,842 ml, 32,527 mmol), natri
hypoclorua (dung dich 8,90%, 13,602 g, 16,263 mmol) va axit clohydric (dung dich
1,00 M trong etyl axetat, 16,263 ml, 16,263 mmol) trong 1-butanol (10 ml) dugc
chun bi & nhiét d6 phong duoc khudy & cing nhiét do trong 18 gid. Tiép do, nudc
duoc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bang etyl axetat.
Lép hitu co dugce ria bang dung dich natri clorua bdo hoa, dugc siy kho bing magie
sunfat khan_ duoc loc, va duge c¢d dic trong chan khong. Cén duge pha lodng vdi etyl
axetat 1di tiép d6 dwgc bd sung hydro clorua (dung dich 1,00 M trong etylaxetat,
16,263 ml, 16,263 mmol), duoc khudy & nhiét d6 méi trudng xung quanh. Két tua
duge loc, duoc rua béng hexan va duogc séy kho dé thu dugc 1-(2,3-
diflophenyl)xyclobutan-1-amin hydroclorua du¢i dang chat rin mau tring (1,250 g,
52,5%)

Budce 4: etyl 2-((1-(2.3-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
F
Foha c'jl/N\ NN
NH, NA O — YOS
+ N~ o
0
0

1-(2,3-diflophenyl)xyclobutan-1-cacboxamit (0,400 g, 1,821 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,340 g, 1,821 mmol) va N,N-diisopropyletylamin (0,793

ml, 4,552 mmol) trong 1,4-dioxan (10 ml) dugc khudy & 90°C trong 8 gid, va dugc
]am mét vé nhiét d6 phong dé két thic phan tng. Tiép d6, nudc duge thém vao hdn
hop phan ng, san pham phan tng dugc chiét bang etyl axetat. Lop hitu co dugc rira
béng dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc,

va dugc cd dic trong chan khong. San phém ¢6 dic duoc tinh ché va tiép tuc duoc ¢b
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dic bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-15%) dé thu duoc etyl 2-
((1-(2,3-diﬂophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dué6i dang dau khong
mau (0,506 g, 83,4%).

Budc 5: 2-((1-(2,3-diflophenyl)xyc lobutyl)amino)pyrimidin-5-cacbohydrazit

F
F
H
N_ _N Y
vy, — '
N~ o~ NI H
Z “NH,
o o}

Hon hop cua etyl 2-((1-(2,3-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,504 g, 1,512 mmol) va hydrazin monohydrat (1,470 ml, 30,239 mmol)
trong etanol (10 ml) dugc 1am néng & 120°C trong 1 gir dudi birc xa vi song, va
duoc 1am mat vé nhiét d§ phong d8& két thic phan Umg. Tiép d6, nudc duge thém vao
hdn hop phén mg, san phim phan tng dugc chiét bing diclometan. L6p hitu co
dugc rira bang dung dich natri clorua bdo hoa, duge sdy kho bing magie sunfat khan,
duoc loc, va duge co dic trong chan khong. San phim thd duge sir dung ngay ma
khéng can tinh ché thém (2-((1-(2,3-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,412 g, 85,3%, chét rin mau tréng).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(2,3-

diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

e F
FH F
YN e T NS o
A, o &
2 N~ “CF,H
o H

Dung dich cua 2-((1-(2,3-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,412 g, 1,290 mmol), anhydrit 2,2-difloaxetic (0,160 ml, 1,290
mmol) va trietylamin (0,270 ml, 1,935 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d phong dugc khudy & ciing nhiét do trong 1 gio. Tiép d6, nude duge
thém vao hdn hop phén tmg, san phdm phan tmg duoc chiét bing diclometan. Lép
hitu co dugc ria béng dung dich natri clorua bdo hoa, dugc séy kho bing magie
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sunfat khan, dugc loc, va duge cd dic trong chan khong. San phém ¢d dic dugc tinh
ché va tiép tuc dugc co déc b%mg séc ky cot (SiOz, cft 12 g; metanol/diclometan = 0-
10%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(2,3-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chit rin mau
tréng (0,350 g, 68,3%).

Budc 7: Hop chét 1827

F
i F
F H
H NN
N g e T W)Yo
NF N‘NJ\CFZH Wi
5 H N-N

Hén hop clia N'-(2,2-difloaxetyl)-2-((1-(2,3-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,116 g, 0,292 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tng Burgess, 0,104 g,
0,438 mmol) trong tetrahydrofuran (10 ml) duoc 1am néng & 150°C trong 30 phut
dudi birc xa vi song, va duge 1am mét vé nhiét do phong dé két thiic phan tmg. Tiép
d6, nude duoc thém vio hdn hgp phan tng, san pham phén tmg dugc chiét bing etyl
axetat. Lop hitu co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va dugc cb déc trong chan khong. San phém cd dac
duogc tinh ché va tiép tuc dugc cd dic b'fing séc ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) d& thu duogc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(2,3-diflophenyl)xyclobutyl)pyrimidin-2-amin du6i dang chét rdn mau tring (0,067
g, 60,5%).

IH NMR (400 MHz, CDCls) & 8,88 (s, 2H), 7,42 ~ 7,37 (m, 1H), 7,08 (s,
0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 7,08 ~ 7,01 (m, 2H), 6,79 (s, 1H), 2,87 ~2,80
(m, 2H), 2,68 ~ 2,61 (m, 2H), 2,29 ~ 2,18 (m, 1H), 2,07 ~ 1,98 (m, 1H),; LRMS
(ES) m/z 380,2 (M* + 1).

Vi du 57: Hop chit 1828, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-( 1-(2.6-

diflophenyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(2.6-diflophenyl)xyclobutan-1-cacbonitril
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F
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Dung dich ctia 2-(2,6-diflophenyl)axetonitril (5,000 g, 32,652 mmol) trong
N,N- dimetylformamit (30 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,265 g,
81,630 mmol). H3n hop phan tmg dugc khudy & cling nhiét do trong 30 phit, dugc
xtr Iy & nhiét 46 phong v6i 1,3-dibromopropan (6,592 g, 32,652 mmol), va dugc
khudy bd sung trong 12 gio. Tiép @6, nudc duge thém vao hdn hop phan mg, san
phim phén tmg dugc chiét bing etyl axetat. Lép hitu co dugc siy kho (magie sunfat
khan), dugc loc, va dugc cd dic trong chian khong. San phém cd dac duge sic ky
(SiOz, ¢cot 40 g; etyl axetathexan = 0-10%) dé¢ thu dugc 1-(2,6-
diflophenyl)xyclobutan-1-cacbonitril du6i dang dau khong mau (2,340 g, 37,1%).

Bude 2: 1-(2.6-diflophenyl)xyclobutan-1-cacboxamit

CN NH,

Dung dich ctia 1-(2,6-diflophenyl)xyclobutan-1-cacbonitril (2,340 g, 12,112
mmol), tetra-n-butylamoni bromua (0,390 g, 1,211 mmol), natri hydroxit (dung dich
3,00 M trong H>O, 12,112 ml, 36,335 mmol) va hydro peroxit (30,00%, 4,120 g,
36,335 mmol) trong metanol (20 ml) duoc chudn bj & nhiét 46 phong dugc khudy &
cling nhiét d¢ trong 18 gid. Tiép d6, nuée duge thém vao hdn hop phan {mg, san
phdm phéan tmg duge chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc ¢ dac
trong chin khéng. San phim c6 dic duge tinh ché va tiép tuc dugc cb dic bing sic
ky cot (SiO2, cOt 40 g; etyl axetathexan = 0-50%) dé thu duoc 1-(2,6-
diflophenyl)xyclobutan-1-cacboxamit du6i dang chit rin mau tring (1,208 g,
47,2%).

Buée 3: 1-(2,6-diflophenyl)xyclobutan-1-amin hydroclorua
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Dung dich cua 1-(2,6-diflophenyl)xyclobutan-1-cacboxamit (1,208 g, 5,719
mmol), natri hydroxit (dung dich 3,00 M trong H>O, 5,719 ml, 17,158 mmol), natri
hypoclorua (8,90%, 6,464 ml, 8,579 mmol) va axit clohydric (dung dich 1,00 M
trong etyl axetat, 8,579 ml, 8,579 mmol) trong 1-butanol (10 ml) dugc chuén bi &
nhiét d6 phong dwogc khudy & cing nhiét d6 trong 18 gid. Tiép d6, nude duge thém
vao hén hop phéan tmg, san phadm phan tmg dugc chiét bing etyl axetat. L6p hitu co
dugc rira bing dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan,
duoc loc, va dugc cb dic trong chan khong. Can duge pha lodng voi etyl axetat rdi
tiép d6 dugc bd sung hydro clorua (dung dich 1,00 M trong etylaxetat, 8,579 ml,
8,579 mmol), dugc khudy & nhiét d6 moi trudng xung quanh. Két tia duoc loc, dugce
rra bang hexan va dugc sy kho dé thu duoc 1-(2,6-diflophenyl)xyclobutan-1-amin

hydroclorua dudi dang cht rin mau tring (0,800 g, 63,7%).

Budc 4: etyl 2-((1-(2.6-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
CI\_N
F ho i NN
>
NH, N~ o —m8M > |
+ F N_A_O_-
F (o]
o

Dung dich ctia 1-(2,6-diflophenyl)xyclobutan-1-amin hydroclorua (0,400 g,

1,821 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,340 g, 1,821 mmol) va N,N-
diisopropyletylamin (0,793 ml, 4,552 mmol) trong 1,4-dioxan (10 ml) duoc khudy &
90°C trong 8 gidy, va dwoc lam mét v& nhiét do phong dé két thic phan img. Tiép do,
nuée duge thém vao hdn hgp phén umg, san phim phén tmg dugc chiét bang etyl
axetat. Lop hitu co dugc rira bang dung dich natri clorua béo hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va dugc ¢ dic trong chan khéng. San phim cb dic
duoc tinh ché va tiép tuc dugc cd dac bing séc ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-15%) dé thu duoc etyl 2-((1-(2,6-
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diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang ddu khéng mau
(0,342 g, 56,3%).

Budc 5: 2-((1-(2.6-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F F
NN NN
D — )

F N A0~ F N AN

0

HOn hop cua etyl 2-((1-(2,6-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,342 g, 1,026 mmol) va hydrazin monohydrat (0,997 ml, 20,520 mmol)

trong etanol (10 ml) duge lam néng & 120°C trong 1 gid dudi bic xa vi séng, va
duge lam mat v& nhiét dd phong dé két thic phan tmg. Tiép d6, nudc dugc thém vao
hén hop phan mg, san phim phan tmg duoc chiét bang diclometan. Lép hitu co
duoc rira béng dung dich natri clorua béo hoa, dugc say kho bang magie sunfat khan,
duoc loc, va duge ¢6 dic trong chan khong. San phim thé duge sir dung ngay ma
khong cdn tinh ché thém (2-((1-(2,6-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,290 g, 88,5%, chét rén mau tréng).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(2.6-

diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

F F
NN NN
-
PSR P PSS T o i
“NH; Z N N7 CFH
0 o H

Dung dich cua 2-((1-(2,6-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,249 g, 0,780 mmol), anhydrit 2.2-difloaxetic (0,097 ml, 0,780

mmol) va trietylamin (0,163 ml, 1,170 mmol) trong diclometan (10 ml) dugc chuén

bi & nhiét d6 phong duge khudy & cung nhiét d6 trong 1 gio. Tiép d6, nudc duge
thém vao hdn hop phan ng, san phim phan tmg dugc chiét bing diclometan. Lp
hitu co duge rira bing dung dich natri clorua bdo hoa, duge siy kho bing magie
sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. San phém ¢O dic duogc tinh
ché va tiép tuc duge co dac bang sic ky cot (SiO2, cdt 12 g; metanol/diclometan = 0-
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10%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(2,6-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du6i dang chét rin mau
tring (0,127 g, 41,0%).

Buéc 7: Hop chét 1828

F F
H
H
N._N
N._N .
@%5 T w8 @/23 e
F NN N SerH | )—CFH
H N-
o N

Hoén hop cua N'-(2,2-difloaxetyl)-2-((1-(2,6-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,127 g, 0,320 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan {mg Burgess, 0,114 g,
0,479 mmol) trong tetrahydrofuran (10 ml) dwgc lam néng & 150°C trong 30 phit
dudi birc xa vi song, va duge lam mat v& nhiét do phong dé két thic phan tmg. Tiép
d6, nude duge thém vao hdn hop phan tng, san phim phén tmg dugc chiét bang etyl
axetat. Lop hitu co dugce rira bang dung dich natri clorua béo hoa, duge sdy kho bang
magie sunfat khan, dugc loc, va duge cd dic trong chan khong. San phém cd dac
duoc tinh ché va tiép tuc dugc c6 dic bing séc ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) d& thu dwgc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(2,6-diflophenyl)xyclobutyl)pyrimidin-2-amin dudi dang chét rén mau tring (0,080
g, 66,0%).

'H NMR (400 MHz, CDCL) & 8,92 (s, 2H), 7,17 ~ 7,13 (m, 1H), 7,02 (s,
0,25H), 6,89 (s, 0,5H), 6,76 (s, 0,25H), 6,84 ~ 6,79 (m, 2H), 6,61 (s, 1H), 2,90 ~2,85
(m, 2H), 2,69 ~ 2,64 (m, 2H), 2,36 ~ 2,19 (m, 1H), 2,03 ~ 2,00 (m, 1H),; LRMS
(ES) m/z 380,2 (M* + 1),

Vi _du 58, Hop chit 1832: N-(1-(2.3-diclophenyD)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Buée 1: 1-(2.3-diclophenyl)xyclobutan-1-cacbonitril
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cN oo
CIQ\/ cl CN

Cl Cl

Dung dich ctia 2-(2,3-diclophenyl)axetonitril (5,581 g, 29,999 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc ) sung natri hydrua (60,00%, 3,000 g,
74,997 mmol). Hon hop phan {mg duge khudy & cting nhiét do trong 30 phit, duoc
xir Iy & nhiét d6 phong véi 1,3-dibromopropan (3,059 ml, 29,999 mmol), va dugc
khudy bd sung trong 21 gio. Tiép d6, nudc duge thém vao hon hop phan Gmg, san
phém phan tng duoc chiét bing diclometan. Lép hitu co duge rira bing dung dich
natri clorua bdo hoa, dugc siy khd béng magie sunfat khan, dugc loc, va dugc ¢d dac
trong chan khong. San phim c6 dic dugc tinh ché va tiép tuc duge cb dic bang sic
ky cot (SiO, cot 40 g; etyl axetat/hexan = 0-50%) dé thu dugc san phim mong muon
dudi dang chét rin mau tring (3,696 g, 54,5%).

Budc 2: 1-(2.3-diclophenyl)xyclobutan-1-cacboxamit

0]
CN

cl - - c NH,

Cl Cl

Dung dich cta 1-(2,3-diclophenyl)xyclobutan-1-cacbonitril (3,696 g, 16,347
mmol), natri hydroxit (dung dich 3,00 M, 1,362 ml, 4,087 mmol), hydro peroxit
(30,00%, 5,560 g, 49,042 mmol) va tetrabutylamoni bromua (0,053 g, 0,163 mmol)
trong metanol (100 ml) duoc chudn bi & nhiét 6 phong dugc khuéy & cung nhi¢t 4o
trong 20 gid. Tiép d6, nude duge thém vao hdn hgp phan tng, san phim phan ting
duoc chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo
hoa, dugc séy kho6 b?mg magie sunfat khan, dugc loc, va dugc c6 dic trong chan
khong. San phém cd dic duge tinh ché va tiép tuc dugc cd dic béng sdc ky cot (SiOz,
cot 40 g; etyl axetat/hexan = 0-80%) dé thu dugc 1-(2,3-diclophenyl)xyclobutan-1-
cacboxamit dudi dang chét rin mau tring (1,525 g, 38,2%).

Bude 3: 1-(2.3-diclophenyl)xyclobutan-1-amin hydroclorua
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Dung dich cta 1-(2,3-diclophenyl)xyclobutan-1-cacboxamit (1,525 g, 6,247
mmol), natri hypoclorua (8,51%, 7,650 g, 8,746 mmol) va natri hydroxit (dung dich
3,00 M, 5,830 ml, 17,491 mmol) trong 1-butanol (25 ml) dugc chuén bi & nhiét 46
phong duoc khudy & cling nhiét d6 trong 18 gio. Tiép d6, nuéc duge thém vao hdn
hop phan ung, san ph4m phan tng dugc chiét bing etyl axetat. Lép hitu co dugc rira
bang dung dich natri clorua bdo hoa, dugc séy kho bﬁng magie sunfat khan, duoc loc,
va dugc cb dic trong chan khong. San phim c6 dic dugc bd sung hydro clorua (dung
dich 1,00 M trong etylaxetat, 9,370 ml, 9,370 mmol) va dugc khqu & nhiét d6 moi
trudng xung quanh. Két tia duoc loc, dugce rira bing etyl axetat, va duoc sdy kho dé
thu duge 1-(2,3-diclophenyl)xyclobutan-1-amin hydroclorua dudi dang chét rdn mau

tring (0,884 g, 56,0%).

Budc 4: etyl 2-((1-(2.3-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HCl
Cl_N H
cl NHz \Nlr ) OEt C'%NTN\
! 7 Cl N\)\(OEt
° 0

Dung dich ciia 1-(2,3-diclophenyl)xyclobutan-1-amin hydroclorua (0,800 g,

3,168 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,650 g, 3,484 mmol) va N-etyl-N-
isopropylpropan-2-amin (1,383 ml, 7,919 mmol) trong 1,4-dioxan (5 ml) duoc khudy
& 90°C trong 18 gio, va dugc lam mat vé nhiét 36 phong dé két thuc phén ung. Tiép
d6, nu6e duge thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bang etyl
axetat. L&p hitu co dugce rira bﬁng dung dich natri clorua bdo hoa, dugc séy kho bing
magie sunfat khan, duoc loc, va duge c6 dic trong chin khong. San phém cd dac
dugc tinh ché va tiép tuc dugce cd dac bing sic ky cot (SiOz, 2¢Ot 4 g; etyl
axetathexan = 0-50%) aé thu  duoc etyl 2-((1-(2,3-
diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(0,990 g, 85,3%).
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Bude 5: 2-((1-(2.3-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

NN NN
Cl NS -, ¢ TN w
Cl N___ _OEt Cl N____N.
NH,
0 0

Dung dich cua etyl 2-((1-(2,3-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (1,153 g, 3,148 mmol) va hydrazin (dung dich 50,00% trong nudc, 3,952
ml, 62,964 mmol) trong etanol (20 ml) duoc khudy & 120°C trong 18 gid, va duoc
lam mét v& nhiét d6 phong dé két thiic phan umng. Tiép d6, nudc dugce thém vao hén
hop phén tmg, san pham phan Gng dugc chiét bing diclometan. Lép hiru co dugc ria
béng dung dich natri clorua béo hoa, dugc séy kho bz"mg magie sunfat khan, duoc loc,
va duoc ¢b dic trong chan khong. San phdm thd duge sit dung ngay ma khong can
tinh ché thém (2-((1-(2,3-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,692 g, 62,4%, chit rin mau tring).

Budc 6: 2-((1-(2,3-diclophenyl)xyclobutyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

H H
N.__N N._N
O o " ¢

Dung dich cta 2-((1-(2,3-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,710 mmol) trong diclometan (8 ml) dugc tron & nhiét do
phong véi trietylamin (0,148 ml, 1,065 mmol) va anhydrit 2,2-difloaxetic (0,088 ml,
0,710 mmol). H8n hop phan tmg dugc khudy & cling nhiét d6 trong 2 gid, va dugc cd
dic duéi ap suat thép dé loai bd dung moi. San phdm c6 dic duogc tinh ché va tiép tuc

duogc ¢cd dac béng séc ky cot (SiO2, cot 12 g; diclometan/metanol = 0-20%) dé thu
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duogc 2-((1-(2,3-diclophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit du6i dang chét rén mau tring (0,250 g, 81,9%).

Budc 7: Hop chét 1832

N N

cl \f X H 0 5 cl \“/ B
cl Nz N\NJK(F cl N A_ o
(0] H F lx}s

/>—CF2H
N

Hon hop cua 2-((1-(2,3-diclophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,100 g, 0,232 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,111 g, 0,465 mmol)
trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
séng, va duogc 1am mat vé& nhiét d6 phong dé két thic phan tng. HOn hop phén tmg
duge ¢b dic dudi ap sudt thip dé loai bé dung méi. Hop chét thu dugc duge bd sung
diclometan (10 ml) va nudc (5 ml), va dugce loc qua nhua frit dé loai bo két toa rin
va 16p nuée. Lop hitu co duge ¢b dic trong chan khong @ thu duge san phim tho,
san phim nay tiép d6 duge sic ky (SiO2, cot 4 g; etyl axetat/hexan = 5-50%) dé thu
dugc N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
yDpyrimidin-2-amin dudi dang chat rin mau tring (0,062 g, 64,7%).

'H NMR (400 MHz, CDCls) & 8,83 (d, J= 13,8 Hz, 2H), 7,65 (dd, J=7.8, 1,6
Hz, 1H), 7,33 (dd, J = 8,0, 1,6 Hz, 1H), 7,18 (t, J="7,9 Hz, 1H), 6,99 (s, 0,25H), 6,86
s, 0,5H), 6,73 (s, 0,5H), 6,64 (s, 1H), 2,90 — 2,62 (m, 4H), 2,32 — 2,16 (m, 1H), 1,89
(dtt, /=112, 8.9, 4,4 Hz, 1H); LRMS (ES) m/z 412,0 (M* + 1).

Vi du 59, Hop chit 1833: N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-

triflometyl)-1.3.4-oxadiazol-2-yl imidin-2-amin

Budc 1: 2-((1-(2.3-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
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Dung dich cua 2-((1-(2,3-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,710 mmol) trong diclometan (8 ml) dugc tron & nhiét do
phong véi trietylamin (0,148 ml, 1,065 mmol) va anhydrit trifloaxetic (0,100 ml,
0,710 mmol). Hon hgp phan tmg dugc khudy & cling nhiét do trong 2 gio. Hbn hop
phén tng dugc cd dic dudi ap sudt thap dé loai bd dung moi. San pham cb dic dugce
tinh ché va tiép tuc duoc co dic bing séc ky cot (SiO2, cot 12 g; diclometan/metanol
= 0-20%) dé& thu dugc 2-((1-(2,3-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit duéi dang chit rén mau tring (0,302 g,
94,9%).

Buéde 2: Hop chét 1833

H N H
TR w § e e
c N N\NJ\KI; Cl N__A__0O
o M F | )—CFs

N-N

Hon hop clua 2-((1-(2,3-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,100 g, 0,223 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,106 g, 0,446 mmol)
trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phuat dudi buc xa vi
song, va dugc 1am mét vé nhiét d6 phong dé két thuc phan tmg. Hbn hop phan tmg
duoc c6 dic dudi ap suit thap dé loai bo dung méi. San phim thu duge duge b sung
diclometan (10 ml) va nudc (5 ml), va duge loc qua nhua frit dé loai bo két tha rin
va 16p nuée. Lop hitu co duge ¢6 dic trong chan khong de thu dugc san phém thd,
sin phim nay tiép d6 dugc tinh ché va dugc cd dic bing sic ky cot (SiO2, cot 4 g;

etyl axetat/hexan = 5-50%) dé thu dugc N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-
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(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chit rin mau tring
(0,054 g, 58,7%).

'H NMR (400 MHz, CDCL3) § 8,83 (d, J = 15,1 Hz, 2H), 7,64 (dd, /= 7.8, 1,6
Hz, 1H), 7,33 (dt, J = 8.6, 4,3 Hz, 1H), 7,19 (t, J = 7,9 Hz, 1H), 6,68 (s, 1H), 2,89 —
2,68 (m, 4H), 2,33 — 2,16 (m, 1H), 1,90 (ddq, J = 15,7, 9,0, 4,4 Hz, 1H); LRMS (ES)
m/z 430,0 (M* + 1).

Vi_du_ 60, Hop chit 1834: N-(1-(3.4-diclophenyl)xyclobutyl)-5-(5-

(diflometyl)-1.3.4-oxadiazol-2-y])pyrimidin-2-amin

Bude 1: 1-(3.4-diclophenyl)xyclobutan-1-cacbonitril
cl CN cl CN
Dung dich cta 2-(3,4-diclophenyl)axetonitril (5,581 g, 29,999 mmol) trong

N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,000 g,
74,997 mmol). H5n hop phan ung duoc khudy & ciing nhiét d trong 30 phit, duoc

xtr y & nhiét & phong véi 1,3-dibromopropan (3,059 ml, 29,999 mmol), va dugc
khudy bd sung trong 21 gio. Tiép d6, nuéc duge thém vao hdén hop phan ting, séan
phim phan tmg dugc chiét bang diclometan. Lép hitu co duge rira bang dung dich
natri clorua bdo hoa, dugc séy kho6 bﬁng magie sunfat khan, dugc loc, va duge ¢b dic
frong chan khong. San phim c6 dic dugc tinh ché va tiép tuc duge co dic bing sic
ky cot (SiO2, cOt 40 g; etyl axetathexan = 0-50%) dé thu duoc 1-(3.4-
diclophenyl)xyclobutan-1-cacbonitril du¢i dang chit long khéng mau (3,864 g,
57,0%).

Budce 2: 1-(3.4-diclophenyl)xyclobutan-1-cacboxamit

Cl Cl

cl CN cl NH,
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Dung dich ctia 1-(3,4-diclophenyl)xyclobutan-1-cacbonitril (3,864 g, 17,091
mmol), natri hydroxit (dung dich 3,00 M, 1,424 ml, 4,273 mmol), hydro peroxit
(30,00%, 5,814 g, 51,273 mmol) va tetrabutylamoni bromua (0,055 g, 0,171 mmol)
trong metanol (100 ml) dugc chuin bi & nhiét @6 phong duge khudy & cung nhiét do
trong 20 gid. Tiép d6, nudc duge thém vao hdn hop phan tmg, san phim phan tng
duogc chiét bing etyl axetat. Lép hitu co dugc ria bing dung dich natri clorua bdo
hoa, duoc séy kho bf‘mg magie sunfat khan, dugc loc, va duge c6 dic trong chén
khong. San phém ¢6 dic duoc tinh ché va tiép tuc dugce co6 dic béng séc ky ¢t (SiOo,
cOt 40 g; etyl axetat/hexan = 0-80%) dé thu dugc 1-(3,4-diclophenyl)xyclobutan-1-
cacboxamit du6i dang dau khéng mau (2,332 g, 55,9%).

Buédc 3: 1-(3.4-diclophenyl)xyclobutan-1-amin hydroclorua

cl ci HCI

> NH,

cl NH, cl

Dung dich ctia 1-(3,4-diclophenyl)xyclobutan-1-cacboxamit (2,332 g, 9,551
mmol), natri hypoclorua (8,51%, 11,696 g, 13,371 mmol) va natri hydroxit (dung
dich 3,00 M, 8,914 ml, 26,742 mmol) trong 1-butanol (25 ml) duge chun bi & nhiét
d6 phong duoc khudy & cling nhiét do trong 18 gio. Tiép d6, nuéc duge thém vao
hén hop phén (g, san phim phan ing dugc chiét bing etyl axetat. Lop hitu co dugc
rira bing dung dich natri clorua bdo hoa, dugc sdy kh6 bing magie sunfat khan, dugc
loc, va duge ¢ dic trong chan khéng. San phim c6 dic dugce bd sung hydro clorua
(1,00 M trong etylaxetat, 14,326 ml, 14,326 mmol) va dugc pha lodng vdi etyl axetat
(20 ml) va dugc khudy & nhiét do méi truong xung quanh. Két tha dugc loc, duoc
rira bang etyl axetat, va dugc siy kho dé thu duogc 1-(3,4-diclophenyl)xyclobutan-1-
amin hydroclorua dudi dang chét rin mau vang nhat (1,116 g, 46,3%).

Budc 4: etyl 2-((1-(3.4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
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Cl HCl CI<__N

Wl/ NS
cl NFz + N%(OB
o

Dung dich cta 1-(3,4-diclophenyl)xyclobutan-1-amin hydroclorua (1,000 g,

ZT

N

Cl \ﬁ A
N~ OEt

o

3,959 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,813 g, 4,355 mmol) va N-etyl-N-
isopropylpropan-2-amin (1,729 ml, 9,899 mmol) trong 1,4-dioxan (5 ml) dugc khudy
& 90°C trong 18 gidy, va duoc lam mat v& nhiét d phong dé két thic phan img. Tiép
d6, nuée duge thém vao hdn hgp phan tng, san pham phén tmg duoc chiét bang etyl
axetat. Lép hitu co dugc rira bing dung dich natri clorua bao hoa, dugc siy kho bang
magie sunfat khan, dugc loc, va dugc c6 déc trong chén khong. San phém cd dac
duoc tinh ché va tiép tuc dugc co dic bing sic ky cot (SiO2, 2cot 4 g; etyl
axetat/hexan = 0-50%) dé thu duogc etyl 2-((1-(3,4-
diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(1,153 g, 79,5%).

Budc 5: 2-((1-(3.4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

cl cl
K NN
cl TN\ —_— Y H
N A\ OFEt N AN N,
0 0

Dung dich cua etyl 2-((1-(3,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (1,153 g, 3,148 mmol) va hydrazin (dung dich 50,00% trong nudc, 3,952

ml, 62,964 mmol) trong etanol (20 ml) duoc khudy & 120°C trong 18 gid, va dugc
lam mét vé nhiét d6 phong dé két thic phan ung. Tiép d6, nuéc dugce thém vao hén
hgp phéan tng, san phim phan tmg dugce chiét bing diclometan. L6p hitu co dugc ria
bing dung dich natri clorua béo hoa, dugc sdy kho bang magie sunfat khan, dugc loc,
va duoc cb dic trong chin khong. San phdm thd dugc sir dung ngay ma khong cén
tinh ché thém (2-((1-(3,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
1,108 g, 99,9%, chét rén mau vang nhat).
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Budc 6: 2-((1-(3.4-diclophenyl)xyclobutyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

(o] cl
H H
N N N N
C'DZS\H/ ] H N Clj@éwl/ N u ¢
N N.
Z NH, N~ N\NJ\(F
o M F

o

Dung dich cua 2-((1-(3,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,710 mmol) trong diclometan (8 ml) dugc tron 6 nhiét do
phong véi trietylamin (0,148 ml, 1,065 mmol) va anhydrit 2,2-difloaxetic (0,088 ml,
0,710 mmol). H3n hgp phan tmg dugc khudy & cting nhiét do trong 2 gio. Hon hop
phan tng dugc c6 ddc dudi ap suét thép dé loai bé dung mdi. San phém ¢ dac duogc
tinh ché va tiép tuc duogc c6 dac béng sic ky cot (SiOz, cot 12 g; diclometan/metanol
= 0-20%) dé thu duoc 2-((1-(3,4-diclophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chdt rén mau tring (0,205 g,
67,1%).

Buéc 7: Hop chét 1834

cl cl
NN NN
Cl jl/ N n 0 — s \ﬁ D
N~ N\NJ\/F N._A_0
N—CFH
o " F N\N/>—

Hon hop cua 2-((1-(3,4-diclophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,100 g, 0,232 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan {mg Burgess, 0,111 g, 0,465 mmol)
trong tetrahydrofuran (5 ml) dugc 1am néng & 150°C trong 30 phit dudi buc xa vi
séng, va dugc lam mat vé nhiét 46 phong dé két thuc phan tmg. Hon hop phan tmg
duoc ¢ dic dudi ap sudt thip dé loai bé dung mdi. San phim thu dugc duge b sung
diclometan (10 ml) va nuéc (5 ml), va dugc loc qua nhya frit d& loai bo két tia rén
va 16p nuéce. Lép hitu co duge ¢d dic trong chan khong d8 thu duoc san phdm tho,

san phim nay tiép d6 dugc tinh ché va duoc c6 dic bing sic ky cot (SiO2, cot 4 g;
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etyl axetat/hexan = 5-50%) dé thu dugc N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chit rin mau tring

(0,078 g, 81,4%).

IH NMR (400 MHz, CDCls) § 8,92 (br, 2H), 7,60 (d, J=2,1 Hz, 1H), 7,40 (d,
J =84 Hz, 1H), 7,34 (dd, J = 8,4, 2,2 Hz, 1H), 7,02 (s, 0,25H), 6,90 (s, 0,5H), 6,77
(s, 0,25H), 6,30 (br, 1H), 2,77 — 2,66 (m, 2H), 2,61 — 2,49 (m, 2H), 2,27 — 2,18 (m,
1H), 2,06 — 1,95 (m, 1H); LRMS (ES) m/z411,9 (M*+ 1).

Vi du 61, Hop chit 1835: N-(1-(3.4-diclophenyl)xyclobutyl)-5-(5-

(triflometyl)-1.3.4-oxadiazol-2-y])pyrimidin-2-amin

Budc 1: 2-((1-(3.4-diclophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

Cl ol

NN H
cl \Nﬁ S 4 o NTN\ Lo
INCNH, T N~ N\N&F
0 & TIr

Dung dich cta 2-((1-(3,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,710 mmol) trong diclometan (8 ml) dugc tron & nhiét d6
phong véi trietylamin (0,148 ml, 1,065 mmol) va anhydrit trifloaxetic (0,100 ml,
0,710 mmol). Hon hop phén tng dugc khudy & cliing nhiét d6 trong 2 gid, va dugc ¢b
dic dudi 4p suét thip dé loai bé dung méi. San phdm cb didc duge tinh ché va tiép tuc
duoc cd dic bing sic ky cot (SiO2, cot 12 g; diclometan/metanol = 0-20%) dé thu
dugc  2-((1-(3,4-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit duéi dang chét rin mau tréng (0,315 g, 99,0%).

Budc 2: Hop chét 1835
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Hon hop cua 2-((1-(3,4-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,100 g, 0,223 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,106 g, 0,446 mmol)
trong tetrahydrofuran (5 ml) duge lam néng & 150°C trong 30 phut dudi birc xa vi
séng, va dugc lam mat vé nhiét d6 phong @& két thic phan Ung. Hon hop phén tng
duoc c6 dic dusi ap suét thép dé loai bo dung méi. Hop chat thu dugc duge bd sung
diclometan (10 ml) va nuéc (5 ml), va duoc loc qua nhya frit dé loai bo két tha rén
va 16p nuéc. Lop hitu co duge c6 dic trong chén khong @8 thu dwoc san phdm thd,
san phdm nay tiép d6 dugc tinh ché va dugc c6 dic bing sic ky cot (SiOz, cdt 4 g;
etyl axetat’hexan = 5-50%) dé thu duoc N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin du¢i dang chit rin mau tring

(0,082 g, 85,4%).

'H NMR (400 MHz, CDCls) § 8,90 (d, J = 27,7 Hz, 2H), 7,60 (d, J=2,1 Hz,
1H), 7,43 — 7,38 (m, 1H), 7,34 (dd, J = 8,4, 2,2 Hz, 1H), 6,40 (br, 1H), 2,78 — 2,66
(m, 2H), 2,63 — 2,50 (m, 2H), 2,30 — 2,14 (m, 1H), 2,08 — 1,95 (m, 1H); LRMS (ES)
m/z 429,9 (M*+ 1).

Vi du 62, Hop chit 1836: N-(1-(2.4-diclophenyl)xyclobutyl)-5-(5-

(diflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Buée 1: 1-(2.4-diclophenyl)xyclobutan-1-cacbonitril

cl Cl
\Q\/CN S \©2§CN
cl Cl

Dung dich ctia 2-(2,4-diclophenyl)axetonitril (5,581 g, 29,999 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,000 g,
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74,997 mmol). Hn hop phan tng dugc khudy & cling nhiét d6 trong 30 phut, dugc
xtr ly & nhiét 46 phong véi 1,3-dibromopropan (3,059 ml, 29,999 mmol), va dugc
khudy bd sung trong 21 gid. Tiép d6, nuéc duge thém vao hdn hop phan ng, san
phim phan tmg duoc chiét bing diclometan. Lép hitu co duge ria bang dung dich
natri clorua bdo hoa, duoc séy kho biang magie sunfat khan, duge loc, va dugc cd dic
trong chan khong. San phém ¢d dic dugce tinh ché va tiép tuc duoc cd dic béng séc
ky cot (SiO2, cdt 40 g; etyl axetat’hexan = 0-50%) dé thu duoc 1-(2.4-
diclophenyl)xyclobutan-1-cacbonitril dudi dang chét rén mau tring (1,918 g, 28,3%).

Budce 2: 1-(2.4-diclophenyl)xyclobutan-1-cacboxamit

Cl Cl

CN -

NH,
Cl Cl

Dung dich cta 1-(2,4-diclophenyl)xyclobutan-1-cacbonitril (1,918 g, 8,482
mmol), natri hydroxit (dung dich 3,00 M, 0,707 ml, 2,121 mmol), hydro peroxit
(30,00%, 2,885 g, 25,446 mmol) va tetrabutylamoni bromua (0,027 g, 0,085 mmol)
trong metanol (50 ml) duoc chuén bi ¢ nhiét 46 phong dugc khuéy & cung nhiét do
trong 20 gid. Tiép d6, nudc duge thém vao hdn hop phan tng, san phim phan {mg
duogc chiét bing etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo
hoa, duogc séy kho béng magie sunfat khan, dugc loc, va duge co déc trong chan
khong. San phém b dic duoc tinh ché va tiép tuc duoc co dic bang sdc ky cot (SiOa,
cOt 40 g; etyl axetat/hexan = 0-80%) dé thu duoc 1-(2,4-diclophenyl)xyclobutan-1-
cacboxamit dudi dang cht rén mau tring (0,764 g, 36,9%).

Bude 3: 1-(2.4-diclophenyl)xyclobutan-1-amin hydroclorua

cl
0 cl HCl

Cl Cl

Dung dich ctia 1-(2,4-diclophenyl)xyclobutan-1-cacboxamit (0,764 g, 3,130
mmol), Natri hypoclorua (8,51%, 3,833 g, 4,381 mmol) va natri hydroxit (dung dich
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3,00 M, 2,921 ml, 8,763 mmol) trong 1-butanol (25 ml) dugc chun bi & nhiét do
phong dugc khudy & cing nhiét d6 trong 18 gio. Tiép @6, nuéc duge thém vao hén
hop phan (g, san phdm phan tmg dugc chiét bing etyl axetat. Lop hitu co dugc rira
bang dung dich natri clorua bdo hoa, dugc séy khoé béng magie sunfat khan, duoc loc,
va duoc ¢d dic trong chan khong. San phém ¢b dic duge bd sung hydro clorua (1,00
M trong etylaxetat, 4,694 ml, 4,694 mmol) va dugc pha lodng véi etyl axetat (20 ml)
va dugc khuéy & nhiét d6 moi truong xung quanh. Két tta dugce loc, duoc rira bﬁmg
etyl axetat, va dugc siy kho dé thu dugc 1-(2,4-diclophenyl)xyclobutan-1-amin
hydroclorua dudi dang chét rin mau tréng (0,496 g, 62,8%).

Budc 4: etyl 2-((1-(2,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

cl cl
HCl ’
NH, - NTN\
of cl N)\n/oa
ol

Dung dich cta 1-(2,4-diclophenyl)xyclobutan-1-amin hydroclorua (0,496 g,

1,964 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,403 g, 2,160 mmol) va N-etyl-N-
isopropylpropan-2-amin (0,858 ml, 4,910 mmol) trong 1,4-dioxan (5 ml) dugc khudy
& 90°C trong 18 gid, va duge 1am mat v& nhiét do phong dé két thic phan tmg. Tiép
d6, nudc duge thém vao hdn hop phén tmg, san phim phan g dugc chiét bang etyl
axetat. Lp hitu co duoc rua béng dung dich natri clorua bdo hoa, dugc séy kho bing
magie sunfat khan, dugc loc, va dugc c6 déc trong chan khong. San phém cd dac
duoc tinh ché va tiép tuc duoc co dic bing sic ky cot (SiO2, 2ct 4 g; etyl
axetat/hexan = 0-50%) dé thu duogc etyl 2-((1-(2,4-
diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(0,663 g, 92,2%).

Budce 5: 2-((1-(2.4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
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Dung dich cta etyl 2-((1-(2,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,660 g, 1,802 mmol) va hydrazin (dung dich 50,00% trong nudc, 2,262
ml, 36,042 mmol) trong etanol (15 ml) dugc khudy & 120°C trong 18 gid, va duoc
lam mét v& nhiét 36 phong dé két thic phan ung. Tiép d6, nwdc dugce thém vao hdn
hop phan tmg, san phdm phan tng dugc chiét bing diclometan. Lép hitu co dugc rira
bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc loc,
va dugc co dic trong chan khong. San pham thd duge st dung ngay ma khong can
tinh ché thém (2-((1-(2,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,437 g, 68,8%, Chét rdn mau tréng).

Budc 6: 2-((1-(2.4-diclophenyl)xyclobutyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

cl cl
H
NN NN .
cl le// N cl ?\ll/ N
"NH, 2NN CFH
o] 0 H

Dung dich cta 2-((1-(2,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,236 g, 0,670 mmol) trong diclometan (8 ml) dugc tron & nhiét do
phong véi trietylamin (0,140 ml, 1,005 mmol) va anhydrit 2,2-difloaxetic (0,083 ml,
0,670 mmol). Hdn hop phan tmg duoc khudy & ciing nhiét do trong 2 giv, va dugc co
ddc dudi 4p sudt thip dé loai bé dung méi. San phdm c6 dic dugc tinh ché va tiép tuc
duoc ¢6 dic béng séc ky cot (SiO2, cot 12 g; diclometan/metanol = 0-20%) dé thu
dugc 2-((1-(2,4-diclophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,175 g, 60,7%).

Budc 7: Hop chét 1836
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Hén  hop cla 2-((1-(2,4-diclophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,110 g, 0,256 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,122 g, 0,511 mmol)
trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phit dudi buc xa vi
séng, va duoc 1am mat vé nhiét do phong dé két thic phan ung. Hon hgp phan tmg
dugc cd dac dudi ap suét thép dé loai bé dung mdi. San phém thu duge duge bd sung
diclometan (20 ml) va nude (10 ml), va duge loc qua nhya frit d& loai bo két ta rin
va 16p nuée, Lop hitu co duge ¢d déc trong chan khong d8 thu dugc san phdm tho,
san phdm nay tiép d6 dugc tinh ché va duoc cb dic bang sic ky cot (SiO2, cot 4 g;
etyl axetat/hexan = 5-50%) dé thu dugc N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chit rin mau tring

(0,096 g, 91,1%).

'H NMR (400 MHz, CDCLs) & 8,86 (d, J = 14,6 Hz, 2H), 7,31 (d, /= 2,1 Hz,z
1H), 7,24 (dd, J = 8,4, 2,2 Hz, 1H), 7,02 (s, 0,25H), 6,89 (s, 0,5H), 6,76 (s, 0,25H),
6,64 (br, 1H), 2,90 — 2,64 (m, 4H), 2,34 — 2,15 (m, 1H), 1,92 (dtt, J=11,3, 9,1, 4,6
Hz, 1H); LRMS (ES) m/z 412,0 (M* + 1).

Vi du 63, Hop chit 1837: N-(1-(2.4-diclophenyl)xyclobutyl)-5-(5-
triflometyl)-1.3.4-oxadiazol-2-yl

imidin-2-amin

Budce 1: 2-((1-(2.4-diclophenyl)xyclobutyl)amino)-N"-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

Cl

cl
H
NYN\ H N o
cl N AN —_— cl le/ N
NH, 2NN CF,
(o] 0 H
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Dung dich cua 2-((1-(2,4-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,236 g, 0,670 mmol) trong diclometan (8 ml) dugc tron & nhi€t o
phong v6i trietylamin (0,140 ml, 1,005 mmol) va anhydrit trifloaxetic (0,095 ml,
0,670 mmol). H3n hgp phan tng duge khudy & cting nhiét d0 trong 2 gio, va dugc c6
dic dudi ap suét thap dé loai bo dung méi. San phdm c6 dic dugc tinh ché va tiép tuc
duoc ¢6 dic bing séc ky cot (SiO2, cot 12 g; diclometan/metanol = 0-20%) dé thu
dugce 2-((1-(2,4-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-triﬂ0axetyl)pyrimidin—5-
cacbohydrazit duéi dang chét rin mau tréng (0,150 g, 49,9%).

Budc 2: Hop chét 1837

Hon hop cua 2-((1-(2,4-diclophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,100 g, 0,223 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan Umg Burgess, 0,106 g, 0,446 mmol)
trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phuat duéi birc xa vi
séng, va dugc lam mat v& nhiét 46 phong dé két thuc phan tng. Hon hop phan tmg
duoc ¢b dic dudi ap sudt thip dé loai bé dung mdi. San phim thu dugc dugc bd sung
diclometan (20 ml) va nuéc (10 ml), va dugc loc qua nhyra frit 8 1oai bo két tha ran
va 16p nuée. Lép hitu co duge ¢ ddc trong chan khong dé thu dugc san phém thd,
san phim ndy duoc tinh ché va dugc co dic bing séc ky cot (SiO2, cft 4 g; etyl
axetathexan = 5-50%) dé& thu duoc N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-
(triﬂometyl)-l,3,4-oxadiazol-2-y1)pyrimidin-2-amin dudi dang chét rin mau tréng

(0,075 g, 78,1%).

IH NMR (400 MHz, CDCls) 8 8,86 (d, J = 16,4 Hz, 2H), 7,31 (d, /=2,1 Hz,
1H), 7,24 (dd, J = 8,4, 2,2 Hz, 1H), 6,70 (br, 1H), 2,82 (ddd, J = 17,3, 9.8, 5.4 Hz,
2H), 2,77 - 2,60 (m, 2H), 2,31 - 2,22 (m, 1H), 1,92 (dtt, J = 11,3, 9,1, 4,6 Hz, 1H);
LRMS (ES) m/z 429,9 (M* + 1).

Vi du 64, Hop chit 1838: N-+( 1-(2.6-diclophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2 -yDpyrimidin-2-amin

Budce 1: 1-(2,6-diclophenvl)xvclobutan-l-cacbonitril
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Cl Cl
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Cl Cl

Dung dich cta 2-(2,6-diclophenyl)axetonitril (5,581 g, 29,999 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 3,000 g,
74,997 mmol). H3n hop phan tmg dugc khudy & cling nhiét do trong 30 phut, duge
xir Iy & nhiét d6 phong véi 1,3-dibromopropan (3,059 ml, 29,999 mmol), va dugc
khudy bd sung trong 21 gio. Tiép d6, nudc duge thém vao hdn hop phén tmg, san
phidm phan tmg duoc chiét bing diclometan. Lép hitu co dugc rira bing dung dich
natri clorua b3o hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugc cd dic
trong chan khong. San phém ¢6 dic dugc tinh ché va tiép tuc duoc cd dac béng séc
ky cot (SiO2, cdt 40 g; etyl axetathexan = 0-50%) dé thu duoc 1-(2,6-
diclophenyl)xyclobutan-1-cacbonitril duéi dang chét rén mau tring (2,174 g, 32,0%).

Budc 2: 1-(2.6-diclophenyl)xyclobutan-1-cacboxamit

Cl
Cl o

CN
Cl Cl

NH,

Dung dich cua 1-(2,6-diclophenyl)xyclobutan-1-cacbonitril (2,174 g, 9,614
mmol), natri hydroxit (dung dich 3,00 M, 0,801 ml, 2,404 mmol), hydro peroxit
(30,00%, 3,270 g, 28,843 mmol) va tetrabutylamoni bromua (0,031 g, 0,096 mmol)
trong metanol (50 ml) dugc chuén bi & nhiét d6 phong dugc khuéy & cung nhiét 4o
trong 20 gid. Tiép d6, nudc duge thém vao hdn hop phan tng, san phim phan tmg
duoc chiét bang etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo
hoa, duogc séy khé béng magie sunfat khan, dugc loc, va dugc ¢ déc trong chan
khong. San phim ¢ dic duge tinh ché va tiép tuc duge ¢d ddc bang sic ky cot (SiOs,
cOt 40 g; etyl axetat/hexan = 0-80%) dé thu dugc 1-(2,6-diclophenyl)xyclobutan-1-

cacboxamit dudi dang chit rin mau tring (0,603 g, 25,7%).

Bude 3: 1-(2.6-diclophenyl)xyclobutan-1-amin hydroclorua
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Cl
HCI

NH2 NH2

Cl
Cl

Dung dich cta 1-(2,6-diclophenyl)xyclobutan-1-cacboxamit (0,603 g, 2,470
mmol), natri hypoclorua (8,51%, 3,025 g, 3,458 mmol) va natri hydroxit (dung dich
3,00 M, 2,305 ml, 6,916 mmol) trong 1-butanol (25 ml) duoc chuin bi & nhiét do
phong dugc khudy & ciing nhiét d6 trong 18 gio. Tiép d6, nudc dugc thém vao hdn
hop phéan tmg, sin phim phan tmg dugc chiét bang etyl axetat. L6p hitu co dugc rira
béng dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc,
va duge c¢d dic trong chan khong. San phim cd dic duge bd sung hydro clorua (1,00
M trong etylaxetat, 3,705 ml, 3,705 mmol) va dugc pha lodng v6i etyl axetat (20 ml)
va duogc khqu & nhiét 6 moi trudng xung quanh. Két tha dugce loc, dugce rira bé‘mg
etyl axetat, va dugc sdy kho dé thu dugc 1-(2,6-diclophenyl)xyclobutan-1-amin
hydroclorua dudi dang chit rin mau tréng (0,359 g, 57,5%).

Budc 4: etyl 2-((1-(2,6-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Cl

Cl HCl CIYN\ CIH
NH + ! - N N
2 N~ OEt m/ A
0 Cl N\)\”/OEt
(0]

Dung dich cua 1-(2,6-diclophenyl)xyclobutan-1-amin hydroclorua (0,359 g,
1,421 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,292 g, 1,564 mmol) va N-etyl-N-
isopropylpropan-2-amin (0,621 ml, 3,554 mmol) trong 1,4-dioxan (5 ml) dugc khudy
& 90°C trong 18 gid, va duoc lam maét vé nhiét do phong dé két thic phan tmg. Tiép
d6, nuéc duge thém vao hdn hop phan tmg, san phdm phan tmg dugc chiét bang etyl
axetat. L6p hitu co duge rira béng dung dich natri clorua béo hoa, dugc sdy kho béang
magie sunfat khan, dugc loc, va duge c6 dic trong chin khong. San phém cd dac
dugc tinh ché va tiép tuc dugc co dic bang sic ky cot (SiO2, 2cot 4 g; etyl
axetat/hexan = 0-50%) dé thu dugc etyl 2-((1-(2,6-

203

203/358



52349

diclophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chét rén mau tring

(0,506 g, 97,2%).

Budc 5: 2-((1-(2.6-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

Cl Cl

H NN
N N _ >
S TN
Ci [\ I~ OEt Cl N~ N.
NH,

0] 0]

Dung dich cta etyl 2-((1-(2,6-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,505 g, 1,379 mmol) va hydrazin (dung dich 50,00% trong nuéc, 1,731
ml, 27,578 mmol) trong etanol (15 ml) duoc khudy & 120°C trong 18 gid, va dugc
1am mat vé& nhiét do phong d& két thuc phan tmg. Tiép d6, nuéc dugc thém vao hdn
hop phén tmg, san phdm phan tng duge chiét bing diclometan. Lép hitu co duge rira
béng dung dich natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc,
va dugc ¢b dic trong chin khong. San phdm tho dugc st dung ngay ma khong can
tinh ché thém (2-((1-(2,6-diclophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,382 g, 78,7%, chét rin mau tring).

Budc 6: 2-((1-(2.6-diclophenyl)xyclobutyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

Cl Cl
H
NN

H
N. N
TN K Y u @
Cl N__A__N. .
Jﬁ( TR RO D
0 o H

Dung dich cta 2-((1-(2,6-diclophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,381 g, 1,082 mmol) trong diclometan (8 ml) dugc tron & nhiét do
phong véi trietylamin (0,226 ml, 1,623 mmol) va anhydrit 2,2-difloaxetic (0,134 ml,
1,082 mmol). H3n hop phéan tmg duge khudy & cing nhiét d trong 2 gid, va dugc cd
dac dudi ap sudt thip dé loai bé dung méi. San phim c6 dic dugc tinh ché va tiép tuc

duoc ¢b dic bing séc ky cot (SiO, cot 12 g; diclometan/metanol = 0-20%) dé thu
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dugc 2-((1-(2,6-diclophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit duéi dang chét rin mau tréng (0,038 g, 8,2%).

Budce 7: Hop chit 1838

Cl Cl
H H
Y w0 T s
I H I
Cl N~ N‘NJ\ Cl N~
H

0
CF>H \ CF,H
] e

Hon hop cua 2-((1-(2,6-diclophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,038 g, 0,088 mmol) va chit phan Ung
Burgess (0,042 g, 0,177 mmol) trong tetrahydrofuran (5 ml) duoc lam néng ¢ 150°C
trong 30 phit dudi bic xa vi séng, va dugc lam mat v& nhiét do phong dé& két thiac
phan tmg. Hon hop phén tmg duge cd dic dudi ap sudt thip dé loai bé dung méi.
Hop chét thu duge dugce bd sung diclometan (20 ml) va nu6e (10 ml), va dugce loc
qua nhua frit dé loai bo két ta rin va 16p nude. Lép hitu co duge c6 dédc trong chan
khong dé thu duoc san phim tho, sin pham nay tiép d6 duoc tinh ché va dugce c6 dic
b:?lng séc ky cot (SiOz, cit 4 g; etyl axetat/hexan = 5-50%) dé thu duge N-(1-(2,6-
diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin
dudi dang chét rén mau tring (0,028 g, 76,9%).

IH NMR (400 MHz, CDCL3) & 8,91 (s, 2H), 7,29 — 7,24 (m, 1H), 7,05 (dd, J=
8.3, 7,7 Hz, 1H), 7,02 (s, 0,25H), 6,89 (s, 0,5H), 6,78 (br, 1H), 6,76 (s, 0,25H), 3,01
(qt, J = 8,9, 3,2 Hz, 2H), 2,93 — 2,82 (m, 2H), 2,26 (ddt, J = 18,7, 8,0, 5,4 Hz, 1H),
1,88 (ddd, J= 17,8, 8,9, 5,3 Hz, 1H); LRMS (ES) m/z 411,9 (M* + 1).

Vi_du 65: Hop chit 1913, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-

(pvyridin-3-yl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(pyridin-3-yD)xyclobutan-1-cacbonitril

/
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Dung dich cua 2-(pyridin-3-yl)axetonitril (8,000 g, 67,716 mmol) trong N,N-
dimetylformamit (50 ml) & 0°C duogc bd sung natri hydrua (60,00%, 6,771 g, 169,291
mmol). Hén hop phan tmg dugc khudy & ciing nhiét d6 trong 1 gid, duge xir Iy &
nhiét @6 phong véi 1,3-dibromopropan (13,671 g, 67,716 mmol), va duge khudy b
sung trong 6 gid. Tiép d6, nuée duge thém vao hdn hop phéan ung, san phim phéan
tmg duoc chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duge cd dic trong chan
khong. San phém cd dic duge tinh ché va tiép tuc dugc ¢6 dac béng séc ky cot (SiO2,
cot 12 g; etyl axetat/hexan = 0-30%) dé& thu duoc 1-(pyridin-3-yl)xyclobutan-1-
cacbonitril dudi dang dau khong mau (6,200 g, 57,9%).

Budce 2: 1-(pyridin-3-yl)xyclobutan-1-cacboxamit

/
/
o

Dung dich cua 1-(pyridin-3-yl)xyclobutan-1-cacbonitril (6,800 g, 42,984
mmol), tetra-n-butylamoni bromua (1,386 g, 4,298 mmol), natri hydroxit (dung dich
3,00 M trong H20, 42,984 ml, 128,951 mmol) va hydro peroxit (dung dich 30,00%,
10,083 ml, 128,951 mmol) trong metanol (50 ml) dugc khuéy & nhiét d phong trong
18 giv. Tiép d6, nudc duge thém vao hdn hop phan umg, san phim phan tng dugc
chiét bang etyl axetat. L6p hitu co duge rira bang dung dich natri clorua bdo hoa,
duogc sa?'ly khoé bﬁng magie sunfat khan, dugc loc, va dugc c6 dic trong chin khong.
San phim thdé dwgc sir dung ngay ma khong cdn tinh ché thém (1-(pyridin-3-
yDxyclobutan-1-cacboxamit, 5,900 g, 77,9%, dau khong mau).

Budc 3: 1-(pyridin-3-yl)xyclobutan-1-amin hydroclorua

N
N\ HCI

/

P - _A__NH,
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Dung dich cta 1-(pyridin-3-yl)xyclobutan-1-cacboxamit (5,900 g, 33,481
mmol), natri hydroxit (4,017 g, 100,443 mmol) va natri hypoclorua (3,738 g, 50,221
mmol) trong t-butanol (30 ml) duoc khudy & nhiét d6 phong trong 6 gid. Tiép do,
nuéc dugc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bang etyl
axetat. L6p hitu co duge rira bang dung dich natri clorua bio hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugce c6 dic trong chan khong. San phém cO dac
dugc pha lodng vdi etyl axetat (20 ml) r6i tiép d6 axit clohydric (dung dich 1,00 M
trong EA, 50,221 ml, 50,221 mmol) duogc khudy & nhiét d6 moi trudng xung quanh.
Két tia duoc loc, duge rira bing hexan, va dugc siy kho dé thu dugc 1-(pyridin-3-

yl)xyclobutan-1-amin hydroclorua dudi dang chit rdn mau vang (3,500 g, 56,6%).

Budc 4: etyl 2-((1-(pyridin-3-y)xyclobutyl)amino)pyrimidin-5-cacboxylat

N

N
S HC CI\ N [ 3] w
l Z NH \W D & NN
2 N~ o — > \W
+ N = o~
o
o

Dung dich ctia 1-(pyridin-3-yl)xyclobutan-1-amin hydroclorua (0,180 g, 0,975
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,200 g, 1,072 mmol) va NN-
diisopropyletylamin (0,424 ml, 2,437 mmol) trong 1,4-dioxan (20 ml) dugc khudy &
90°C trong 8 gid, va dugc lam mat v& nhiét d6 phong dé két thic phan tmg. Tiép do,
nuée dugc thém vao hdn hop phan tng, san phim phén tmg duoc chiét bang etyl
axetat. Lop hitu co dugc rira bing dung dich natri clorua bdo hoa, duge sdy kho bing
magie sunfat khan, dugc loc, va duge ¢ dic trong chén khong. San phém cO dic
dwoc tinh ché va tiép tuc duge co dic bing sic ky cot (SiO2, cft 12 g; etyl
axetat/hexan =  0-30%) dé thu  dugc  etyl  2-((1-(pyridin-3-
yDxyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang dau khéng mau (0,260 g,
89,4%).

Budc 5: 2-((1-(pyridin-3-yD)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

N\ N
| H | ] H
= N N\ > N N
le// o T w
~ N~ N\NHz
o o]
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Hon hop cha etyl 2-((1-(pyridin-3-yl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,260 g, 0,871 mmol) va hydrazin monohydrat (0,424 ml, 8,715 mmol)
trong etanol (10 ml) duge lam néng & 120°C trong 1 gi¢ dudi buc xa vi song, va
duoc 1am mét vé nhiét 46 phong dé két thic phan ung. Tiép @6, nuéc duge thém vao
hdn hop phan ung, san phim phan tmg dugc chiét bang diclometan. Lép hitu co
dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho bang magie sunfat khan,
dugc loc, va duge cb dic trong chan khong. San phém thd dugc st dung ngay ma
khong cin tinh ché thém (2-((1-(pyridin-3-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,250 g, 100,9%, chit rin mau tring).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(pyridin-3 -yD)xvyclobutyl)amino)pyrimidin-

5-cacbohvdrazit

N N
I; H N |\ N N
AN
DS Tl s
“NH, NN NN e
(0] 0 H

Dung dich cua 2-((1-(pyridin-3-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,320 g, 1,125 mmol), anhydrit 2.2-difloaxetic (0,140 ml, 1,125
mmol) va trietylamin (0,235 ml, 1,688 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d6 phong dugc khudy & cing nhiét do trong 1 gid. Tiép d6, nude duge
thém vao hdn hop phan ung, san phim phan tmg dugc chiét bing diclometan. Lép
hitu co dugc rira bing dung dich natri clorua bdo hoa, duge sdy kho bing magie
sunfat khan, dugc loc, va duge ¢6 dic trong chan khong. San phém cd dic dugce tinh
ché va tiép tuc dugce cb dic bang sic ky cot (SiOz, ¢t 12 g; metanol/diclometan = 0-
10%) dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(pyridin-3-
yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rén mau tring (0,265
g, 65,0%).

Budc 7: Hop chét 1913
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H N-
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Hén hop cua N'-(2,2-difloaxetyl)-2-((1-(pyridin-3-
yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,256 g, 0,707 mmol) va 1-metoxy-
N-trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,337 g, 1,413 mmol)
trong tetrahydrofuran (5 ml) dugc lam néng ¢ 150°C trong 30 phut dudi bic xa vi
séng, va dugc 1am mat vé nhiét d6 phong 8 k&t thac phan tng. Tiép d6, nude dugce
thém vao hdn hop phan tmg, sin phim phan tng dugc chiét bang etyl axetat. Lép
hitu co dugc rira bing dung dich natri clorua bdo hoa, duge say kh6 bing magie
sunfat khan, dugc loc, va dugce cd dic trong chan khong. San phim c6 dic dugc tinh
ché va tiép tuc dugc cd dic b%mg séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-
30%) d& thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-3-
yl)xyclobutyl)pyrimidin-2-amin dudi dang déau khong mau (0,140 g, 57,5%).

'H NMR (400 MHz, CDCls) 8,90 ~ 8,82 (m, 2H), 8,82 (dd, J = 2,4, 0,8 Hz,
1H), 8,49 (dd, J=4.8, 1,6 Hz, 1H), 7,89 ~ 7,86 (m, 1H), 7,31 ~ 7,28 (m, 1H), 7,03 (s,
0.25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,95 (s, 1H), 2,82 ~2,75 (m, 2H), 2,66 ~ 2,58
(m, 2H), 2,27 ~ 2,19 (m, 1H), 2,07 ~ 2,01 (m, 1H); LRMS (ES) m/z 345,3 (M" + 1).

Vi du 66, Hop chit 1959: N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Buée 1: 2-(2-clo-4-flophenyl)axetonitril

F F
\Q\/Br — \QVCN

Cl Cl

Dung dich ctia 1-(bromometyl)-2-clo-4-flobenzen (10,000 g, 44,749 mmol),
kali xyanua (8,739 g, 134,246 mmol) va tetrabutylamoni bromua (1,443 g, 4,475
mmol) trong diclometan (60 ml)/nuéc (60 ml) dugc chuén bi ¢ nhiét 6 phong dugc

khuy & cling nhiét do trong 4 gio. Tiép @6, nuéc duge thém vao hdn hop phan img,
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san phdm phan {mg duge chiét bing diclometan. Lép hitu co dugc rira bing dung
dich natri bicacbonat bdo hoa, dugc séy kho b%mg magie sunfat khan, duogc loc, va
dugce ¢6 dic trong chan khong. San phém b dic duge tinh ché va tiép tuc duoc co
dic bing séc ky cot (SiO, cot 120 g; etyl axetat/hexan = 0-30%) dé thu duoc 2-(2-
clo-4-flophenyl)axetonitril dudi dang chat rin mau tring (6,830 g, 90,0%).

Budc 2: 1-(2-clo-4-flophenyl)xyclobutan-1-cacbonitril

F F
\Q\/CN CN

Cl Cl

Dung dich ctia 2-(2-clo-4-flophenyl)axetonitril (5,000 g, 29,485 mmol) va
natri hydrua (60,00%, 2,948 g, 73,712 mmol) trong N,N-dimetylformamit (40 ml)
duogc khqu & 0°C trong 30 phut, va duoc trdn voi 1,3-dibromopropan (3,006 ml,
29,485 mmol). H3n hop phan tmg dugc khudy bd sung & nhiét d6 phong trong 18
gid. Tiép d6, nwde duge thém vao hén hop phéan tmg, san phim phan g duoc chiét
bing diclometan. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc
sdy kho bing magie sunfat khan, dugc loc, va dugc c6 dic trong chan khong. Sén
phim c6 dic dugc tinh ché va tiép tuc duoc co dic bang séc ky cot (SiOz, cot 80 g;
etyl axetat/hexan = 0-30%) dé thu dugc 1-(2-clo-4-flophenyl)xyclobutan-1-
cacbonitril du6i dang chit rin mau tring (1,629 g, 26,4%).

Buéce 3: 1-(2-clo-4-flophenyl)xyclobutan-1-cacboxamit

CN

NH,
cl &

Dung dich cua 1-(2-clo-4-flophenyl)xyclobutan-1-cacbonitril (1,629 g, 7,770
mmol), natri hydroxit (dung dich 3,00 M, 1,295 ml, 3,885 mmol), hydro peroxit
(30,00%, 2,643 g, 23,310 mmol) va tetrabutylamoni bromua (0,050 g, 0,155 mmol)
trong metanol (50 ml) duoc khudy & nhiét d6 phong trong 20 gio. Tiép 6, nuéc

duge thém vao hén hop phan tmg, san phim phén tmg dugc chiét bang etyl axetat.
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Lé6p hitu co duge rua bang dung dich natri clorua bdo hoa, duoc sdy kho bing magie
sunfat khan, dugc loc, va dugce c6 dic trong chan khong. San phém ¢O dac duoc tinh
ché va tiép tuc duoc cd dac béng sic ky cdt (SiO2, cot 40 g; etyl axetat/hexan = 0-
80%) dé thu dugc 1-(2-clo-4-flophenyl)xyclobutan-1-cacboxamit dudi dang chét rin
mau tring (0,982 g, 55,5%).

Buéc 4: 1-(2-clo-4-flophenyl)xyclobutan-1-amin hydroclorua

o)
NH, HCI

NH,
Cl Ci

Dung dich ctia 1-(2-clo-4-flophenyl)xyclobutan-1-cacboxamit (0,982 g, 4,313
mmol), natri hypoclorua (8,51%, 5,282 g, 6,039 mmol) va natri hydroxit (dung dich
3,00 M, 4,026 ml, 12,078 mmol) trong 1-butanol (15 ml) dugc khuéy & nhiét do
phong trong 18 gio. Tiép d6, nudc duge thém vao hdn hop phén g, san phim phan
tng duoc chiét bing etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc séy kho bﬁng magie sunfat khan, dugc loc, va dugc c6 dic trong chan
khong. San phdm c6 dic duogc pha lodng vdi axit clohydric (dung dich 1,0 M trong
etyl axetat, 6,47 ml) va dugc khudy & nhiét 6 moi trudong xung quanh trong 30 phut.
Két tua duoc loc, duoc rira b%ng etyl axetat, va dugc séy kho dé thu duogc 1-(2-clo-4-
flophenyl)xyclobutan-1-amin hydroclorua duéi dang chit rén mau tring (0,620 g,
60,9%).

Buéc 5: etyl  2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat
HCI

NH2 WI/ AN
Cl Cl N~ OEt

Dung dich ctia 1-(2-clo-4-flophenyl)xyclobutan-1-amin hydroclorua (0,600 g,
2,541 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,522 g, 2,795 mmol) va N,N-
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diisopropyletylamin (1,107 ml, 6,353 mmol) trong 1,4-dioxan (4 ml) dugc chuén bi &
nhiét d6 phong dugc khqu & cung nhiét d6 trong 18 gid. Tiép d6, nude duge thém
vao hdn hop phan tmg, sin phim phan tmg dugc chiét bang etyl axetat. L6p hiru co
duoc rira bﬁng dung dich natri clorua béo hoa, dugc séy kho béng magie sunfat khan,
duoc loc, va duge c6 dic trong chan khong. San phém cd dic duogc tinh ché va tiép
tuc dugc cb dic bing sdc ky cot (SiOg, cot 25 g; etyl axetat/hexan = 0-50%) dé thu
duoc etyl 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi
dang chét rin mau vang nhat (0,832 g, 93,6%).

Budc 6: 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

F F
NN NN
A T H
Cl N._\_ _OEt Cl N _N.
NH,
o) 0

Dung dich cua etyl 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,600 g, 1,715 mmol) va hydrazin (dung dich 50,00% trong nudc, 2,153
ml, 34,306 mmol) trong etanol (5 ml) dugc khudy & 120°C trong 18 gid, va dugc lam
mat v& nhiét d6 phong dé két thic phan tmg. Hén hop phan tmg dugc ¢d ddc dudi p
suét thdp dé loai bd dung mdi. San pham thdé dugc st dung ngay ma khong can tinh
ché thém (2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,504 g, 87,5%, chét rin mau tring).

Budc 7: 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

F F

H H
Cl N| AN Cl WNT N L
NH, >N,
o] o H
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Dung dich cta 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit 2,2-difloaxetic (0,102 ml, 0,819 mmol) trong diclometan (4 ml) duoc khudy
& nhiét d6 phong trong 1 gid, va dwoc cb dic dudi ap sudt thip dé loai bd dung moi.
San phim thu duge duogc bd sung diclometan (5 ml) va nude (5 ml), va dugc loc qua
nhua frit d& loai bo két tia rin va 16p nuéc. Lép hitu co duge co dic trong chén
khong dé thu dugc san pham tho, san phim nay tiép d6 duoc tinh ché va dugc co dic
bing sic ky cot (SiO2, ¢t 12 g; diclometan/metanol = 0-20%) dé thu duoc 2-((1-(2-
clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chdt rin
mau tring (0,210 g, 84,0%).

Budc 8: Hop chit 1959

T

F F
NN NN
O AL, — QZ; 1
I N~ CRH i N/>—-CF2H

Hon hop cua 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,363 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chat phan tng Burgess, 0,173 g, 0,725 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut duéi birc xa vi
séng, va duoc 1am mat vé nhiét d6 phong dé& két thic phan tmg. Hon hgp phan tng
duge c6 dic dudi ap sudt thdp dé loai bd dung méi, San phim thu duge duge b sung
diclometan (5 ml) va nude (5 ml), va duge loc qua nhya frit dé loai bo két tua rén va
16p nude, Lép hitu co duge cd dic trong chin khong d8 thu dugc san phim thd, san
phim nay tiép d6 dugc tinh ché va dugc c6 dic bing sic ky cot (SiO2, cdt 4 g; etyl
axetat/hexan = 0-50%) dé thu dugc N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dud¢i dang chit rin mau tring

(0,032 g, 22,3%).

'H NMR (400 MHz, CDCls) § 8,88 (d, J = 6,1 Hz, 2H), 7,47 (dd, J= 9.8, 3,0
Hz, 1H), 7,24 (dd, J = 8,7, 5,2 Hz, 1H), 7,02(s, 0,25H), 6,93 — 6,86 (m, 1H), 6,89 (s,
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0,5H), 6,76 (s, 0,25H), 6,64 (br, 1H), 2,82 (dt, J= 19,5, 8,7 Hz, 3H), 2,76 — 2,68 (m,
3H), 2,34 — 2,17 (m, 2H), 1,99 — 1,86 (m, 2H),; LRMS (ES) m/z 396,0 (M* + 1).

Vi du 67, Hop chit 1960: N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-

(triflomety])-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

F

H
N N\ - H N
(of WNI/ H \W\ Ho§
Z “NH, cl NN L
N~ CF,
0 4 H

Dung dich cia 2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit trifloaxetic (0,116 ml, 0,819 mmol) trong diclometan (4 ml) dugc khue"ly o
nhiét d6 phong trong 1 gid, va dugc cb dic dusi ap suét thap dé loai bo dung mdi.
San phém thu dugc duge bd sung diclometan (5 ml) va nudce (5 ml), va dugc loc qua
nhua frit d& loai bo két tua rin va 16p nude. Lop hitu co duge c6 dic trong chan
khong dé thu duoc san phém tho, san phém nay tiép d6 duoc tinh ché va dugc co dic
bing séc ky cdt (SiO2, cot 12 g; diclometan/metanol = 0-15%) dé thu dugc 2-((1-(2-
clo-4-flophenyl)xyclobutyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-cacbohydrazit
dué6i dang chit rén mau trng (0,208 g, 64,7%).

Budc 2: Hop chit 1960

F F
H H
N._N
Yy w § — Ny
O NI L |
% N” > CF, Cl N~ \0
N-

,>—CF3
N

Hon hop cua  2-((1-(2-clo-4-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,347 mmol) va 1-metoxy-N-

214

214/358



52349

trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,166 g, 0,695 mmol)
trong tetrahydrofuran (3 ml) duge 1am néng & 150°C trong 30 phut dudi bic xa vi
séng, va dwoc 1am mat vé nhiét d6 phong d8& két thic phan tmg. Hon hgp phan tng
duoc c6 dic dudi ap sudt thip dé loai bd dung mdi. Cin dugc phan tich gifta
diclometan (5 ml) va nude (5 ml), va duge loc qua nhua frit dé loai bo két tua rin va
16p nuGe. Lép hitu co duge cb dic trong chan khéng d8 thu duoc san phdm thd, sin
phim nay tiép d6 duoc tinh ché va duge cb dic bang séc ky cot (SiO2, cot 4 g; etyl
axetathexan = 0-50%) dé thu dugc N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin duéi dang chit rin mau tring
(0,094 g, 65,4%).

'H NMR (400 MHz, CDCL) § 8,88 (d, J = 10,2 Hz, 2H), 7,46 (dt, J = 10,4,
5.2 Hz, 1H), 7,24 (dd, J=8.7, 5,2 Hz, 1H), 6,90 (ddd, J = 8,7, 7.6, 3,1 Hz, 1H), 6,68
(br, 1H), 2,83 (ddd, J = 17,1, 9,7, 5,3 Hz, 2H), 2,76 — 2,67 (m, 2H), 2,31 — 2,17 (m,
1H), 1,99 — 1,87 (m, 1H),; LRMS (ES) m/z 413,8 (M* + 1).

Vi du 68, Hop chit 1961: N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-(2-clo-5-flophenyl)axetonitril

Br CN
Cl Cl

Dung dich ctia 2-(bromometyl)-1-clo-4-flobenzen (10,000 g, 44,749 mmol),
kali xyanua (8,739 g, 134,246 mmol) va tetrabutylamoni bromua (1,443 g, 4,475
mmol) trong diclometan (60 ml)/nuéc (60 ml) duge chudn bj & nhiét 6 phong duge
khudy & cling nhiét d9 trong 4 gio. Tiép d6, nuéc duge thém vao hdn hop phan tmg,
san phim phan tmg dugc chiét bing diclometan. Lép hiru co dugce rira bang dung
dich natri bicacbonat bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va

duoc ¢d dic trong chan khong. San phém ¢6 dic dugce tinh ché va tiép tuc dugc co
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dic bing sic ky cot (SiOs, cot 120 g; etyl axetat/hexan = 0-20%) dé thu duoc 2-(2-
clo-5-flophenyl)axetonitril dudi dang chét rin mau tring (7,120 g, 93,8%).

Budce 2: 1-(2-clo-5-flophenyl)xyclobutan-1-cacbonitril

CN CN
Cl Cl

Dung dich cua 2-(2-clo-5-flophenyl)axetonitril (5,000 g, 29,485 mmol) va
natri hydrua (60,00%, 2,948 g, 73,712 mmol) trong N,N-dimetylformamit (40 ml)
duoc khudy & 0°C trong 30 phut, va duge tron voi 1,3-dibromopropan (3,006 ml,
29,485 mmol). H3n hop phan tmg dugc khudy bd sung & nhiét d§ phong trong 18
gid. Tiép @6, nude duge thém viao hdn hop phén Ung, san phAm phan tmg dugc chiét
bing diclometan. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc
séy kho6 béng magie sunfat khan, dugc loc, va dugc ¢d déc trong chan khong. San
phém c6 dic duoc tinh ché va tiép tuc dugc cb dic bang sdc ky cot (SiO2, cot 80 g;
etyl axetat/hexan = 0-30%) dé thu duoc 1-(2-clo-5-flophenyl)xyclobutan-1-
cacbonitril du6i dang chit rin mau tring (2,271 g, 36,7%).

Bude 3: 1-(2-clo-5-flophenyl)xyclobutan-1-cacboxamit

CN NH,
cl cl

Dung dich ctia 1-(2-clo-5-flophenyl)xyclobutan-1-cacbonitril (2,271 g, 10,832
mmol), natri hydroxit (dung dich 3,00 M, 1,805 ml, 5,416 mmol), hydro peroxit
(30,00%, 3,685 g, 32,497 mmol) va tetrabutylamoni bromua (0,070 g, 0,217 mmol)
trong metanol (50 ml) dwoc khudy & nhiét do phong trong 20 gio. Tiép d6, nuée
duge thém vao hdn hop phéan tmg, san phdm phan tmg dugc chiét bang etyl axetat.
Lép hitu co duogc rira bang dung dich natri clorua bdo hoa, dugc siy kho bing magie

sunfat khan, dugc loc, va dugc cd dic trong chan khong. San phém ¢d dic dugc tinh
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ché va tiép tuc dugce cb dic béng séc ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0-
80%) d& thu dugc 1-(2-clo-5-flophenyl)xyclobutan-1-cacboxamit dudi dang chét rin
mau tring (1,444 g, 58,6%).

Buéc 4: 1-(2-clo-5-flophenyl)xyclobutan-1-amin hydroclorua

0

NH, HCI
NH, H,

Cl Cl

Dung dich ctia 1-(2-clo-5-flophenyl)xyclobutan-1-cacboxamit (1,444 g, 6,343
mmol), natri hypoclorua (8,51%, 7,768 g, 8,880 mmol) va natri hydroxit (dung dich
3,00 M, 5,920 ml, 17,760 mmol) trong 1-butanol (15 ml) duoc chuén bi & nhiét d6
phong dugc khudy & cing nhiét do trong 18 gio. Tiép d6, nuéc duge thém vao hdn
hop phén tmg, san phim phan g duoc chiét bang etyl axetat. L6p hitu co dugce rira
bang dung dich natri clorua bio hoa, dugc siy kho bang magie sunfat khan, duoc loc,
va dugc c6 dic trong chan khong. San phém c6 dic duoc pha lodng véi axit
clohydric (dung dich 1,0 M trong etyl axetat, 9,514 ml) va duoc khudy & nhiét do
mdi truong xung quanh. Két thia duogc loc, duoc rira bang etyl axetat, va duoc sy
kho dé thu duge 1-(2-clo-5-flophenyl)xyclobutan-1-amin hydroclorua dudi dang chat
rén mau tring (0,573 g, 38,3%).

Buéc 5  etyl  2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

F
i CI_N
H
HOL S NN
NH N. A\ OEt h
2 cl N\ OEt
0
0

Cl

Dung dich ctia 1-(2-clo-5-flophenyl)xyclobutan-1-amin hydroclorua (0,600 g,
2,541 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,522 g, 2,795 mmol) va N,N-
diisopropyletylamin (1,107 ml, 6,353 mmol) trong 1,4-dioxan (4 ml) dugc chudn bj &
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nhiét @6 phong dugc khudy & cing nhiét d6 trong 18 gio. Tiép d6, nuéc duge thém
vao hdn hop phéan tmg, san phim phén tmg dugc chiét bang etyl axetat. L6p hitu co
duogc rira béng dung dich natri clorua béo hoa, dugc séy kho b'fmg magie sunfat khan,
duoc loc, va duge cb dic trong chan khong. San phém ¢6 dic dugc tinh ché va tiép
tuc dugce co dic béng séc ky cot (SiO2, cOt 25 g; etyl axetat/hexan = 0-50%) dé thu
duoc etyl 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,747
g, 84,0%).

Budc 6: 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

F F

H
N _N

S YN
Cl N~ OEt Cl N~ N.
NH,
(e}

o

Dung dich ctia etyl 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,600 g, 1,715 mmol) va hydrazin (dung dich 50,00% trong nudc, 2,153
ml, 34,306 mmol) trong etanol (5 ml) dugc khudy & 120°C trong 18 gid, va dugc lam
méat v& nhiét d6 phong dé két thiic phan tmg. Hdn hop phan g dugc ¢ dic dudi ap
suét thip dé loai bé dung méi. San pham thd dugc st dung ngay ma khong can tinh
ché thém (2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,530 g, 92,0%, chit rin mau tréng).

Budc 7: 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-(2.,2-

difloaxetyl)pyrimidin-5-cacbohydrazit

F F
H H
N N N N
T w Cl \Nlr ) N )o]\
Cl N~ N\NHZ F N CF,H
H
le} (0]
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Dung dich cua 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit 2,2-difloaxetic (0,102 ml, 0,819 mmol) trong diclometan (4 ml) dugc chuin
bi & nhiét d6 phong dwogc khudy & cing nhiét do trong 1 gio. Hon hop phén tng duoc
c6 dic du6i ap sudt thip dé loai bé dung méi. San phadm thu dugc duge bb sung
diclometan (5 ml) va nude (5 ml), va duoc loc qua nhya frit dé loai bé két tia ran va
16p nuée. Lép hitu co duge ¢d dic trong chin khong dé thu duoc san phim thd, san
phim nay tiép d6 dugc tinh ché va dugc cd dic bang sic ky cdt (SiO2, cot 12 g;
diclometan/metanol = 0-20%) dé thu dugc 2-((1-(2-clo-5-
ﬂophenyl)xyclobutyl)amino)-N‘-(2,2-diﬂoaxetyl)pyrimidin-5-cacbohydrazit dudi
dang chét rin mau tring (0,195 g, 63,3%).

Budc 8: Hop chét 1961

F
H N . H N
Cl ?\IT ) )Ol\ WI/ )
= \ﬁ CF,H Cl N A~

Hén  hop cuia  2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-(2,2-

ZT

o
| )—CFH
N-N

difloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,363 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,173 g, 0,725 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut dudi bic xa vi
song, va dugc lam mat vé nhiét 6 phong @& két thiic phan mg. Hon hop phén g
duoc ¢b dic dudi 4p suét thép d& loai bd dung méi. San phim thu dugc duge bo sung
diclometan (5 ml) va nuéc (5 ml), va dugc loc qua nhya frit d2 loai bo két tiia ran va
16p nuée. Lép hitu co duge c6 dic trong chin khong dé thu dugc san pham tho, san
phim nay tiép d6 dugc tinh ché va duge cb ddc bang sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 0-50%) dé thu dugc N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dud¢i dang chit rin mau tring

(0,064 g, 44,6%).

219

219/358



52349

IH NMR (400 MHz, CDCls) § 8,86 (d, J= 14,4 Hz, 2H), 7,72 (dd, J=8,7, 6,2
Hz, 1H), 7,04 (dd, J = 8,4, 2,6 Hz, 1H), 7,02 (s, 0,25H), 6,98 (ddd, J = 8,7, 7,9, 2,7
Hz, 1H), 6,89 (s, 0,5H), 6,76 (s, 0,25H), 6,63 (br, 1H), 2,82 (ddd, J = 16,4, 9.3, 5,1
Hz, 2H), 2,77 — 2,66 (m, 2H), 2,26 (dp, J = 11,1, 8,5 Hz, 1H), 1,97 — 1,87 (m, 1H);
LRMS (ES) m/z 396,0 (M* + 1).

Vi du 69, Hop chit 1962: N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-

(triflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

NN H
D Y9
Cl N~ H Cl Nl yZ H J
NH; ll:ll CF;

Dung dich ciia 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit trifloaxetic (0,116 ml, 0,819 mmol) trong diclometan (4 ml) duoc chuén bi &
nhiét 36 phong dugc khuéy & cung nhiét d trong 1 giv, va dugc cb ddc dudi ap suét
thip dé loai bé dung mdi. San phdm thu dugc dugc bd sung diclometan (5 ml) va
nudc (5 ml), va dugc loc qua nhya frit d8 loai bo két tha rén va 1ép nuéce. Lép hitu co
duoc ¢b dic trong chin khong dé thu duge san phim tho, san phdm nay tiép d6 duoc
tinh ché va dugc cb dic bing séc ky cot (SiOz, ¢t 12 g; diclometan/metanol = 0-
20%) d& thu dugc  2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chdt rén mau tring (0,258 g,
80,3%).

Budc 2: Hop chét 1962
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F
H H
N N N N
N O J
NN, — <?Z§ T

N 0]
H | )—CF;
(0] N~,\1

Hén hop cua  2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,250 g, 0,579 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,276 g, 1,158 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phit dudi birc xa vi
séng, va dugc lam mat vé nhiét d6 phong dé két thuc phan tng. Hon hop phén tng
duoc ¢6 dic dudi ap sudt thip dé loai bé dung moi. San pham thu dugc duge bb sung
diclometan (5 ml) va nuée (5 ml), va duoc loc qua nhya frit @& loai bé két tia rén va
16p nuée. Lop hitu co duge c6 dic trong chin khong @8 thu dwgc san phim thd, san
phim nay tiép d6 duogc tinh ché va duge cb dic bing sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 0-50%) dé thu dugc 2-((1-(2-clo-5-flophenyl)xyclobutyl)amino)-N'-
(2,2,2-trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chét rén mau tring (0,196 g,
78.,4%).

I'H NMR (400 MHz, CDCls) § 8,86 (d, J= 14,9 Hz, 2H), 7,72 (dd, J=8.7, 6,1
Hz, 1H), 7,05 (dd, J = 8,4, 2,6 Hz, 1H), 6,98 (ddd, J=8,7, 7,9, 2,7 Hz, 1H), 6,66 (br,
1H), 2,83 (ddd, J = 17,3, 9.8, 5,5 Hz, 2H), 2,76 — 2,67 (m, 2H), 2,26 (dp, J = 11,6,
8.7 Hz, 1H), 1,93 (dtt, J= 11,2, 9,0, 4,5 Hz, 1H),; LRMS (ES) m/z 413,8 (M*+ 1).

Vi du 70, Hop chit 1963: N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Bude 1: 2-(5-clo-2-flophenyl)axetonitril

Cl Cl

Br CN
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Dung dich cua 2-(bromometyl)-4-clo-1-flobenzen (5,000 g, 22,371 mmol),
kali xyanua (4,369 g, 67,114 mmol) va tetrabutylamoni bromua (0,721 g, 2,237
mmol) trong diclometan (30 ml)/nudc (30 ml) duge chuén bi & nhiét d§ phong dugc
khudy & ciing nhiét d6 trong 4 gid. Tiép d6, nuéc duge thém vao hdn hop phan ting,
san phdm phan tng dugc chiét bing diclometan. Lép hitu co duge ria bing dung
dich natri bicacbonat bdo hoa, dugc sdy khd bing magie sunfat khan, dugc loc, va
duge cd dic trong chan khong. San phém ¢d dic duge tinh ché va tiép tuc dugc cd
dac béng séc ky cot (SiO2, cdt 80 g; etyl axetat/hexan = 0-20%) dé thu duoc 2-(5-clo-
2-flophenyl)axetonitril dudi dang chét 16ng khong mau (3,440 g, 90,7%).

Budce 2: 1-(5-clo-2-flophenyl)xyclobutan-1-cacbonitril

cl Cl

CN CN
£ F

Dung dich cua 2-(5-clo-2-flophenyl)axetonitril (5,000 g, 29,485 mmol) va
natri hydrua (60,00%, 2,948 g, 73,712 mmol) trong N,N-dimetylformamit (40 ml)
dugc khudy & 0°C trong 30 phut, va dugc tron véi 1,3-dibromopropan (3,006 ml,
29,485 mmol). Hdn hop phén tmg dugc khudy bd sung & nhiét 46 phong trong 18
gidr. Tiép d6, nude duge thém vao hdn hop phén tmg, san phdm phan tmg duoc chiét
bang diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc
séy kho béng magie sunfat khan, dugc loc, va dugc c¢6 déc trong chan khong. San
phﬁm ¢d dic dugc tinh ché va tiép tuc duge cd dic bang sdc ky cot (SiOz, cot 80 g;
etyl axetathexan = 0-30%) dé thu dugc 1-(5-clo-2-flophenyl)xyclobutan-1-
cacbonitril duéi dang cht rin mau tring (3,543 g, 57,3%).

Budc 3: 1-(5-clo-2-flophenyl)xyclobutan-1-cacboxamit

Cl Cl

CN
NH,
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Dung dich ctia 1-(5-clo-2-flophenyl)xyclobutan-1-cacbonitril (3,543 g, 16,900
mmol), natri hydroxit (dung dich 3,00 M, 2,817 ml, 8,450 mmol), hydro peroxit
(30,00%, 5,748 g, 50,699 mmol) va tetrabutylamoni bromua (0,109 g, 0,338 mmol)
trong metanol (50 ml) duoc chudn bi & nhiét 46 phong dugc khqu & cung nhiét do
trong 20 gid. Tiép d6, nuéc duge thém vao hdn hop phéan ung, san phim phén g
duogc chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo
hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd dic trong chan
khong. San phém c6 dac duogc tinh ché va tiép tuc dugc c6 dac béng séc ky cot (SiO»,
cOt 40 g; etyl axetat/hexan = 0-80%) dé thu dugc 1-(5-clo-2-flophenyl)xyclobutan-1-
cacboxamit du6i dang chét rin mau tréng (2,480 g, 64,5%).

Buée 4: 1-(5-clo-2-flophenyl)xyclobutan-1-amin hydroclorua

cl Cl

NH, NH, HCI

Dung dich ctia 1-(5-clo-2-flophenyl)xyclobutan-1-cacboxamit (2,480 g,
10,893 mmol), natri hypoclorua (8,51%, 13,340 g, 15,251 mmol) va natri hydroxit
(dung dich 3,00 M, 10,167 ml, 30,502 mmol) trong 1-butanol (20 ml) duoc chuén bi
& nhiét d6 phong dugce khuéy & cung nhiét do trong 18 gid. Tiép d6, nude dugc thém
vao hdn hop phan tmg, san phdm phan tng dugc chiét bang etyl axetat. Lop hitu co
duoc rira bang dung dich natri clorua béo hoa, dugc siy kho bing magie sunfat khan,
duge loc, va duge cd dic trong chan khong. San phém c6 dic dugc pha lodng voi
axit clohydric (dung dich 1,0 M trong etyl axetat, 16,34 ml) va dugc khudy & nhiét
dd méi trudng xung quanh trong 30 phut. Két tha duge loc, dugc rira bang etyl
axetat, va dugc siy kho dé thu duge 1-(5-clo-2-flophenyl)xyclobutan-1-amin
hydroclorua duéi dang chét rin mau tring (1,336 g, 51,9%).

Buéc 5:  etyl  2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat
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Cl

CI_N H
HCl )OS N._N
NH, N\ _OEt i

I F N._\_OFt

o

Cl

Dung dich cta 1-(5-clo-2-flophenyl)xyclobutan-1-amin hydroclorua (0,600 g,
2,541 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,522 g, 2,795 mmol) va N,N-
diisopropyletylamin (1,107 ml, 6,353 mmol) trong 1,4-dioxan (4 ml) dugc chuén bi &
nhiét d6 phong duoc khuéy & cung nhiét d¢ trong 18 gid. Tiép do, nudc dugc thém
vao hdn hop phan tmg, san phdm phan tng dugc chiét bang etyl axetat. L6p hiru co
dugce rira bang dung dich natri clorua bdo hoa, dugc siy kh6 bang magie sunfat khan,
duoc loc, va duge ¢d dic trong chan khong. San phim c6 dic duge tinh ché va tiép
tuc dugce cd déc bﬁng séc ky cot (SiO2, cdt 25 g; etyl axetat/hexan = 0-60%) dé thu
duge etyl 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duoi
dang chét rén mau tring (0,742 g, 83,5%).

Budc 6: 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

Cl cl

H H
N N\ N N\
F WNI/ ___OEt T H
N N\
F = NH,
o (o}

Dung dich cta etyl 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,600 g, 1,715 mmol) va hydrazin (dung dich 50,00% trong nudc, 2,153
ml, 34,306 mmol) trong etanol (5 ml) dugc khudy & 120°C trong 18 gid, va dugc lam
mat v& nhiét do phong dé két thic phan tmg. Hon hop phén tmg dwoc ¢d dic dudi ap
suét thdp dé loai bé dung moi. San pham thd dugc st dung ngay ma khong can tinh
ché thém (2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit,
0,521 g, 90,5%, chét rin mau tring).
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Budc 7: 2-((1-(5-clo-2-flophenyDxyclobutyl)amino)-N'-(2,2-

difloaxety])pyrimidin-5-cacbohydrazit

Cl Cl

H H
N\WN\ N\rN\ o
! NJ\WR ! N'Q\(H 1
“NH, N~ “CF,H
(0] (0] H

Dung dich ctia  2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit 2,2-difloaxetic (0,102 ml, 0,819 mmol) trong diclometan (4 ml) dugc chudn
bi & nhiét 46 phong duoc khudy & cing nhiét do trong 1 gio. Hon hop phan tng duge
c6 dic dudi ap sudt thap dé loai bé dung moi. San phim phan tng dugc phan chia
giita diclometan (5 ml) va nuéc (5 ml), va duge loc qua nhua frit d& loai bo két tia
rin va 16p nuéce. Lép hitu co duge cb dic trong chan khong dé thu duoc san pham
thd, sin pham nay tiép d6 duoc tinh ché va dugc c6 ddc bang séc ky cot (SiO2, cot 12
g, diclometan/metanol = 0-20%) dé thu dugc  2-((1-(5-clo-2-
flophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-cacbohydrazit dudi
dang chit rdn mau tréng (0,225 g, 73,0%).

Buéc 8: Hop chit 1963

Cl Cl
{ g
YL wd — ap
PO N AR ; N
7 N7 Z

Hoén hop cua 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2-

0
| )—CFH
N-N

difloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,363 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,173 g, 0,725 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut dudi buc xa vi
song, va dugc 1am mét v& nhiét do phong dé két thic phan img. Hon hop phan tmg
duoc c6 dic dudi ap suat thdp dé loai bd dung moi. Can dugc phén chia gilta
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diclometan (5 ml) va nudc (5 ml), va duoc loc qua nhya frit d& loai bo két tta rin va
16p nuéc. Lép hitu co duge c6 dic trong chan khong d& thu duoc san phim tho, san
phém nay tiép d6 duoc tinh ché va duge ¢d dic bang sic ky cot (SiO2, ¢t 4 g; etyl
axetat/hexan = 0-50%) dé thu dugc N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chit rin mau tring

(0,093 g, 64,8%).

'H NMR (400 MHz, CDCL) & 8,90 (s, 2H), 7,62 (dd, J = 6,9, 2,7 Hz, 1H),
7,18 (ddd, J = 8,7, 4,3, 2,7 Hz, 1H), 7,03 (s, 0,25H), 6,94 (dd, J = 10,6, 8,7 Hz, 1H),
6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,44 (br, 1H), 2,86 — 2,70 (m, 2H), 2,71 — 2,53 (m,
2H), 2,22 (tt, J = 8.8, 6,2 Hz, 1H), 2,07 — 1,80 (m, 1H); LRMS (ES) m/z 396,0 (M*+
1).

Vi du 71, Hop chit 1964: N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-

(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

Cl Cl

Dung dich ctia 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit trifloaxetic (0,116 ml, 0,819 mmol) trong diclometan (4 ml) dugc khudy &
nhiét d6 phong trong 1 gio, va duge cd dédc dudi ap suét thip. San phim c6 dic dugc
phén chia gitta diclometan (5 ml) va nuée (5 ml), va duge loc qua nhwa frit. Lép hitu
co dugc ¢6 dic trong chan khong dé thu dugc san pham thd, san phim nay tiép d6
duoc tinh ché va dugc ¢o dic béng séc ky cot (SiO2, cft 12 g; diclometan/metanol =

0-20%) dé thu duge 2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
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trifloaxetyl)pyrimidin-5-cacbohydrazit dudi dang chét rin mau tring (0,265 g,
82,4%).

Budc 2: Hop chét 1964

Cl (of

H
—_— N._N
N O X
FOIA A, LS I,
5 H * | )—CFs
N~-N

Hén hop cia  2-((1-(5-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,347 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,166 g, 0,695 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut dudi btc xa vi
séng, va dugc 1am mat vé nhiét d phong dé két thiic phan tmg. Hn hop phan tng

duogc ¢d dac dudi ap suét thép dé loai bo dung mdi. Sén phém cd dic dugc phén chia

gifta diclometan (5 ml) va nudc (5 ml), va dugce loc qua nhua frit d8 loai bo két tia -

rin va 16p nuée. Lép hitu co duge c6 dic trong chin khong dé thu duoc san phim
thd, san phim nay tiép d6 dugc tinh ché va duge cb dic bing sic ky cot (SiO2, cot 4
g; etyl axetat/hexan = 0-50%) dé thu dugc N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chét rén mau tring

(0,063 g, 43,8%).

IH NMR (400 MHz, CDCl;) 8 8,90 (s, 2H), 7,61 (dd, J = 6,9, 2,7 Hz, 1H),
7,19 (ddd, J = 8,7, 4,3, 2,7 Hz, 1H), 6,94 (dd, J = 10,6, 8,7 Hz, 1H), 6,48 (br, 1H),
2,85 — 2,72 (m, 2H), 2,68 — 2,57 (m, 2H), 2,30 — 2,14 (m, 1H), 2,04 — 1,91 (m, 1H);
LRMS (ES) m/z 413,8 (M* + 1).

Vi_du 72, Hop chit 1965: N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budce 1: 2-(3-clo-2-flophenyl)axetonitril
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CN
C|/©\/Br C|/©\/

F F

Dung dich ctia 1-(bromometyl)-3-clo-2-flobenzen (5,000 g, 22,371 mmol),
kali xyanua (4,369 g, 67,114 mmol) va tetrabutylamoni bromua (0,721 g, 2,237
mmol) trong diclometan (30 ml)/nuéc (30 ml) duge chuén bi & nhiét do phong dugc
khudy & ciing nhiét do trong 4 gid, va dugc phan chia gifta diclometan va nuée. Lép
hitu co duge rira bing dung dich natri bicacbonat bio hoa, dugc siy khé bang magie
sunfat khan, dugc loc, va dugce ¢6 dic trong chan khong. San phém cd dac duogc tinh
ché va tiép tuc duge co dic bang sic ky cot (SiO2, cot 80 g; etyl axetat/hexan = 0-
20%) d& thu duogc 2-(3-clo-2-flophenyl)axetonitril dudi dang chét 16ng mau vang
nhat (3,047 g, 80,3%).

Buée 2: 1-(3-clo-2-flophenyl)xyclobutan-1-cacbonitril

CN

F F

Dung dich ctia 2-(3-clo-2-flophenyl)axetonitril (5,000 g, 29,485 mmol) va
natri hydrua (60,00%, 2,948 g, 73,712 mmol) trong N,N-dimetylformamit (40 ml)
duge khudy & 0°C trong 30 phut, va dugc tron véi 1,3-dibromopropan (3,006 ml,
29,485 mmol). H5n hgp phan ung dugc khuiy bd sung & nhiét do phong trong 18
giv. Tiép d6, nuéc duge thém vao h&n hop phén tng, san phim phéan Ung dugc chiét
bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc
sdy kho bing magie sunfat khan, dugc loc, va duge cd déc trong chan khong. San
phém ¢d dic dugc tinh ché va tiép tuc dugc cb dac béng séc ky cot (SiO2, cot 80 g;
etyl axetat/hexan = 0-30%) dé thu duoc 1-(3-clo-2-flophenyl)xyclobutan-1-
cacbonitril du6i dang chit 16ng khong mau (3,736 g, 60,4%).

Budc 3: 1-(3-clo-2-flophenyl)xyclobutan-1-cacboxamit
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ol CN cl NH,

Dung dich ctia 1-(3-clo-2-flophenyl)xyclobutan-1-cacbonitril (3,736 g, 17,820
mmol), natri hydroxit (dung dich 3,00 M, 2,970 ml, 8,910 mmol), hydro peroxit
(30,00%, 6,062 g, 53,461 mmol) va tetrabutylamoni bromua (0,115 g, 0,356 mmol)
trong metanol (50 ml) duoc chudn bi & nhiét d6 phong dugc khudy & cing nhiét do
trong 20 gio. Tiép d6, nudc duge thém vao hdn hop phan tmg, san phim phan tng
duge chiét bing etyl axetat. Lop hitu co dugce rira bang dung dich natri clorua béo
hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd dic trong chan
khong. San phém cd dic duogc tinh ché va tiép tuc duoc c6 déc béng sic ky cot (SiO2,
cot 40 g; etyl axetat/hexan = 0-80%) dé thu duoc 1-(3-clo-2-flophenyl)xyclobutan-1-
cacboxamit duéi dang chét rin mau tring (2,330 g, 57,4%).

Budc 4: 1-(3-clo-2-flophenyl)xyclobutan-1-amin hydroclorua

o)
NH, HCI
cl NH, Cl 2
F F

Dung dich cta 1-(3-clo-2-flophenyl)xyclobutan-1-cacboxamit (2,330 g,
10,235 mmol), natri hypoclorua (8,51%, 12,534 g, 14,328 mmol) va natri hydroxit
(dung dich 3,00 M, 9,552 ml, 28,657 mmol) trong 1-butanol (20 ml) dugc chudn bi &
nhiét 46 phong duoc khudy & cing nhiét d6 trong 18 gio. Tiép d6, nude duge thém

vao hdn hop phan tmg, san phim phan mg dugc chiét bing etyl axetat. L6p hitu co
dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang magie sunfat khan,
dugc loc, va duge cb dic trong chan khong. San phém cd dic dugc pha lodng v6i
axit clohydric (dung dich 1,0 M trong etyl axetat, 15,352 ml) va dugc khudy & nhiét
dd moéi truong xung quanh trong 30 phut. Két tia duge loc, dugce rira bing etyl
axetat, va dugc siy kho dé thu dugc 1-(3-clo-2-flophenyl)xyclobutan-1-amin

hydroclorua duéi dang chét rén mau tring (1,510 g, 62,5%).

229

229/358



52349

Buoc 5: etyl  2-(( 1-(3-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

HCI
N NH, cl YOS
£ F N~ OEt

Dung dich ciia 1-(3-clo-2-flophenyl)xyclobutan-1-amin hydroclorua (0,600 g,

2,541 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,522 g, 2,795 mmol) va N,N-
diisopropyletylamin (1,107 ml, 6,353 mmol) trong 1,4-dioxan (4 ml) dugc khudy &
nhiét d6 phong trong 18 gio. Tiép d6, nuéc duge thém vao hén hop phan mg, san
phim phén tmg dugc chiét bing etyl axetat. Lop hiru co duoc rira bang dung dich
natri clorua bdo hoa, dugc séy kho bang magie sunfat khan, dugc loc, va dugc b dic
trong chan khong. San phém cd dic duoc tinh ché va tiép tuc dugc c6 dac béng séc
ky cot (SiO2, cdt 25 g; etyl axetat/hexan = 0-50%) dé thu dugc etyl 2-((1-(3-clo-2-
flophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du¢i dang chét rén mau vang

nhat (0,811 g, 91,2%).

Budc 6: 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

H
NN

H
N__N
—_—
cl D ¢l TN H
F N._~__OEt F N _N.
NH,
0

(0

Dung dich cua etyl 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,600 g, 1,715 mmol) va hydrazin (dung dich 50,00% trong nudc, 2,153
ml, 34,306 mmol) trong etanol (5 ml) duoc khudy & 120°C trong 18 gio, va duge lam
mat vé nhiét d6 phong dé két thiic phan img. Hdn hop phan tng dugce c6 ddc dudi ap
suét thép dé loai bd dung moéi. San phém cd dic duogc tinh ché va tiép tuc duoc ¢b
dic bing sic ky cot (S0, cot 12 g; etyl axetat/hexan = 0-30%) dé thu duoc 2-((1-(3-
clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit duéi dang chét rin
mau tréng (0,522 g, 90,6%).
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Budc 7: 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2-

difloaxety)pyrimidin-5-cacbohydrazit

H H
N_ N N_ N
cl T H cl T H j\
F NN, 6 — F N.
NH, N~ N” “CF,H
0 o H

Dung dich cta 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit 2,2-difloaxetic (0,102 ml, 0,819 mmol) trong diclometan (4 ml) duoc khudy

& nhiét d6 phong trong 1 gid, va duoc c6 dic dudi ap sut thap dé loai bé dung méi.
San phim c6 dic dugc phan chia giita diclometan (5 ml) va nuéce (5 ml), va dugc loc
qua nhua frit dé loai bé két tha rin va 16p nudce. Lop hitu co duoce c6 dic trong chén
khong d& thu dugc san phAm tho, san phim nay tiép d6 duogc tinh ché va dugc cd dac
bing séc ky cot (SiO2, ¢t 12 g; diclometan/metanol = 0-15%) dé thu duge 2-((1-(3-
clo-2-ﬂophenyl)xyclobutyl)amino)-N'-(2,2-diﬂoaxety1)pyrimidin—5-cacbohydrazit
duéi dang chét rén mau tring (0,268 g, 87,0%).

Budc 8: Hop chit 1965

N__N

rrSIJdos . o— D
Z N~ CF,H F N AN\ O
H \
(0] N-

/>——CF2H
N

Hdn hop cua 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,180 g, 0,435 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,207 g, 0,870 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
song, va duoc 1am mat v& nhiét do phong dé két thic phan (mg. Hon hop phan img
dwoc 6 dic dudi 4p suat thip dé loai bo dung mi. San pham c6 dic duge phan chia
gitta diclometan (5 ml) va nuéc (5 ml), va dugce loc qua nhya frit dé loai bo két tia
rén va 16p nude. Lép hitu co duge ¢ dic trong chén khong dé thu dwoc san phim

tho, san phim nay tiép d6 dugc tinh ché va duge c6 dic bing sic ky cot (SiO2, cot 4
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g; etyl axetat/hexan = 0-50%) dé thu dugc N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin duéi dang chét rin mau tring

(0,139 g, 80,7%).

IH NMR (400 MHz, CDCL) 5 8,88 (d, J =7,5 Hz, 2H), 7,55 (td, /=77, 1,6
Hz, 1H), 7,31 — 7,25 (m, 2H), 7,06 (td, J = 7,9, 1,0 Hz, 1H), 7,02 (s, 1H), 6,89 (s,
1H), 6,76 (s, 1H), 6,58 (s, 1H), 2,82 (ddd, J = 12,1, 9,1, 7,9 Hz, 2H), 2,64 (tdd, J =
8.8, 6,5, 3,5 Hz, 2H), 2,29 — 2,18 (m, 1H), 1,97 (dtt, J = 11,1, 9,0, 5,4 Hz, 1H);
LRMS (ES) m/z 396,0 (M*+ 1).

Vi du 73, Hop chit 1966: N-(1-(3-clo-2-flophenyDxyclobutyl)-5-(5-

(triflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

H H
N._N NN
TS, —— TSR
"NH, NN CFy
0] 0] H

Dung dich cua 2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,250 g, 0,745 mmol), trietylamin (0,208 ml, 1,489 mmol) va
anhydrit trifloaxetic (0,116 ml, 0,819 mmol) trong diclometan (4 ml) dugc khuéy §;

nhiét d6 phong trong 1 gio, va dugc cb dic dudi ap sudt thép dé loai bo dung moi.
Cin dugc phan chia gitta diclometan (5 ml) va nuée (5 ml), va dugc loc qua nhuya frit
8 loai bd két tua rén va 16p nude. Lop hitu co duge ¢b dic trong chan khong dé thu
duoc san pham tho, san phidm nay tiép d6 dugc tinh ché va dugc cb dic bing sic ky
cot (SiOa, cot 12 g; diclometan/metanol = 0-15%) d& thu dugc 2-((1-(3-clo-2-
ﬂophenyl)xyclobutyl)amino)-N'-(2,2,2-triﬂoaxetyl)pyrimidin-5-cacbohydrazit duéi
dang chat rén mau trng (0,281 g, 87,4%).

Budc 2: Hop chét 1966
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Hon hop cua  2-((1-(3-clo-2-flophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,150 g, 0,347 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chat phan tmg Burgess, 0,166 g, 0,695 mmol)
trong tetrahydrofuran (3 ml) dugc 1am noéng & 150°C trong 30 phut dudi buc xa vi
séng, va dugc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon hop phén tng
duge cd dic dudi ap sult thap dé loai bd dung méi. San pham c6 dic dugc phén chia
gifta diclometan (5 ml) va nuéc (5 ml), va duoc loc qua nhua frit dé loai bo két tua
rin va 16p nudc. Lop hitu co duge cd déc trong chin khong dé thu dugc san pham
thd, san phém nay tiép d6 duge tinh ché va duoc co dic béng séc ky cot (SiOg, cOt 4
g; etyl axetat/hexan = 0-50%) dé thu duoc N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin du¢i dang chét rn mau tring
(0,080 g, 55,7%).

IH NMR (400 MHz, CDCl3) & 8,88 (d, J = 9,1 Hz, 2H), 7,54 (td, J =78, 1,6
Hz, 1H), 7,32 — 7,25 (m, 1H), 7,07 (td, /=79, 1,1 Hz, 1H), 6,51 (br, 1H), 2,82 (ddd,
J=12.1,9,1, 7,8 Hz, 2H), 2,68 — 2,59 (m, 2H), 2,32 — 2,17 (m, 1H), 2,04 — 1,90 (m,
1H); LRMS (ES) m/z 413,8 (M* + 1).

Vi du 74: Hop chit 2023, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-(1-

(oxetan-3-yl)piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin

Buéc 1: 1-(4-bromophenyl)xyclobutan-1-cacbonitril

Br
Br - CN
CN

Dung dich ctia 2-(4-bromophenyl)axetonitril (10,000 g, 51,007 mmol) va natri
hydrua (60,00%, 4,488 g, 112,216 mmol) trong N,N- dimetylformamit (150 ml) duoc
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khuéy & 0°C trong 30 phut, va dugc tron véi 1,3-dibromopropan (5,175 ml, 51,007
mmol). H5n hop phan tmg duge khudy b6 sung & ciing nhiét d9 trong 1 gid, dugc
dimg phan tng & 0°C bing cach bd sung nude (50 ml, khudy 30 phut), va duge phan
chia giita hexan va nuéc. Lép hitu co duoc rira bang dung dich natri clorua bio hoa,
duoc séy kho béng magie sunfat khan, dugc loc, va dugc ¢ déc trong chan khong.
San phim c6 dic duoc tinh ché va tiép tuc dugc cd dic bang sic ky cot (SiO2, cot 80
g; etyl axetat/hexan = 0-5%) dé thu dugc 1-(4-bromophenyl)xyclobutan-1-cacbonitril
du6i dang déu khong mau (7,220 g, 60,0%).

Budc 2: 1-(4-bromophenyl)xyclobutan-1-cacboxamit

B B
r r o

CN

— NH,

Dung dich ctia 1-(4-bromophenyl)xyclobutan-1-cacbonitril (7,500 g, 31,765
mmol), natri hydroxit (25,00%, 1,270 g, 7,941 mmol), hydro peroxit (30,00%,
10,805 g, 95,295 mmol) va tetra-n-butylamoni bromua (0,102 g, 0,318 mmol) trong
metanol (150 ml) dugc khudy & nhiét do phong trong 17 gid. Tiép d6, nudc duoc
thém vao hdn hop phan ung, san phim phan tng dugc chiét bing etyl axetat. Lép
hitu co dugc rura béng dung dich natri clorua bdo hoa, duoc séy kho béng magie
sunfat khan, dugc loc, va duge c¢6 dic trong chan khong, 1-(4-
bromophenyl)xyclobutan-1-cacboxamit dugc st dung ngay ma khong cAn tinh ché

thém (8,120 g, 100,6%, chét rin mau tring).

Budce 3: 1-(4-bromophenyl)xyclobutan-1-amin hydroclorua

B B
r o r HCl

NH,

NH, ———~

Dung dich ctia 1-(4-bromophenyl)xyclobutan-1-cacboxamit (8,120 g, 31,952
mmol), natri hypoclorua (dung dich 11,00%, 25,101 ml, 44,733 mmol) va natri
hydroxit (dung dich 3,00 M, 29,822 ml, 89,466 mmol) trong 1-butanol (50 ml) dugc
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khudy & nhiét d6 phong trong 18 gid. Tiép @6, nuéc duge thém vao hdn hop phan
ung, san phadm phan tng duge chiét bang etyl axetat. Lop hitu co duge rira bing
dung dich natri clorua bdo hoa, duoc siy kh6 bing magie sunfat khan, dugc loc, va
dugc c6 dic trong chan khong. San pham cb dic dugc pha lodng vdi etyl axetat (20
ml) rdi tiép d6 dwge xir ly véi axit clohydric (dung dich 4,00 M trong 1,4-dioxan,
11,982 ml, 47,928 mmol) va dugc khuy & nhiét d6 méi trudng xung quanh. Két tia
dugc loc, duoc rua béng etyl axetat, va dugc sy kho dé thu duoc 1-(4-
bromophenyl)xyclobutan-1-amin hydroclorua du¢i dang chét rén mau tring (3,320 g,

39,6%).

Budce 4: Etyl 2-(( 1-(4-bromophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Br
Br Hcl cl__N H
Lo - . NN
Nz NN O W\J\”/o
= ~
° o

1-(4-bromophenyl)xyclobutan-1-amin hydroclorua (3,300 g, 12,568 mmol),

etyl 2-clopyrimidin-5-cacboxylat (2,462 g, 13,196 mmol) va N,N-
diisopropyletylamin (6,567 ml, 37,703 mmol) dugc tron & nhiét do phong trong 1,4-
dioxan (100 ml) rdi tiép d6 duge khudy & 110°C trong 17 gid, va dugc lam mét vé
nhiét d6 phong dé két thuc phan tmg. Tiép d6, nuéc dugc thém vao hén hop phan
{ng, sin phim phan tmg dugc chiét bing etyl axetat. Lop hitu co dugc rira bing
dung dich natri clorua bdo hoa, dugc séy kho bing magie sunfat khan, duoc loc, va
dugc c6 dic trong chan khéng. San phém cd dic dugc tinh ché va tiép tuc duoc cd
dac béng sic ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0-20%) dé thu duoc etyl 2-
((1-(4-bromophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chit rin
mau vang nhat (2,320 g, 49,1%).

Budc 5: Etyl 2-((1-(4-( 1-((benzyloxy)cacbonyl)-1,2.3.6-tetrahydropyridin-4-

vl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
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Etyl 2-((1-(4-bromophenyl)xyclobutyl)amino)pyrimidin—5-cacboxy1at (1,500
g, 3,987 mmol), benzyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-2-y1)-3,6-
dihydropyridin-1(2H)-cacboxylat (1,642 g, 4,784 mmol), [1,1'-bis(di-tert-
butylphosphino)ferrocene]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,130 g, 0,199 mmol) va
xesi cacbonat (3,897 g, 11,960 mmol) trong 1,4-dioxan (6 ml)/nudc (2 ml) dugc tron
& nhiét d6 phong roi tiép d6 duoc lam néng & 100°C dudi birc xa vi séng trong 20
pht, va duoc lam mat v& nhiét 46 phong dé két thuc phan tmg. Tiép d6, nudc duge
thém vao hbn hop phan g, san pham phan ung duoc chiét bang etyl axetat. Ldop
hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie
sunfat khan, dugc loc, va duge cd dic trong chan khong. San phém ¢d dic dugc tinh
ché va tiép tuc duge co dic bang séc ky cot (SiOz, 2¢Ot 4 g; etyl axetat/hexan = 5-
40%) dé thu dugce etyl 2-((1-(4-(1-((benzyloxy)cacbonyl)-1,2,3,6-tetrahydropyridin-
4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chit rdn mau nau

(1,640 g, 80,2%).

Bude 6: Etyl 2-(( 1-(4-(piperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

Chz.

N HN
NN ’ NN
Tj\( T%(
N __O_ N A _O_
0 o
Etyl 2-((1-(4-(1-((benzyloxy)cacbonyl)-1,2,3,6-tetrahydropyridin-4-

yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (1,640 g, 3,199 mmol) dugc hoa
tan trong metanol (20 ml)/tetrahydrofuran (10 ml) & nhiét do phong, 10%-Pd/C (200
mg) duge thém tir tir vao dung dich, dugc khudy & cing nhiét do dudi didu kién khi

hydro (béng Hy) trong 17 gid, va dugc cb ddc dudi ap suét thp. San phim cb dic
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duoc tinh ché va tiép tuc dugc cb dic bing sic ky cdt (SiOz, 2c0t 4 g
metanol/diclometan = 0-40%) d& thu duoc etyl 2-((1-(4-(piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chét rin mau tring
(0,710 g, 58,3%).

Budc 7: Etyl 2-((1-(4-(1-(oxetan-3-yl)piperidin-4-

yl)phenvyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

T

HN N
NN — NN
N -~ o._- N__~ o
0o 0o
Dung dich cua etyl 2-((1-(4-(piperidin-4-

yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,300 g, 0,788 mmol), oxetan-
3-on (0,085 g, 1,183 mmol) va natri triaxetoxyborohydrua (0,334 g, 1,577 mmol)
trong diclometan (5 ml) duoc khudy & nhiét d6 phong trong 10 phut 1i tiép d6 trong
additional 17 gid ¢ cung nhiét do. Tiép d6, dung dich natri bicacbonat bdo hoa dugc
thém vao hdn hgp phan Ung, san phim phén tng dugc chiét bang diclometan. Hén
hop hai pha dugc cho di qua nhya frit dé loai bo két tia rén va 16p nude, va 16p hiru
co duge cd dic trong chan khong. Can dugc pha lodng véi etanol (5 ml) va duogc
khudy & nhiét @6 moi trudng xung quanh. Két tia dugc loc, duge rira bing etanol, va
dugc sdy kho @& thu dugc etyl 2-((1-(4-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chit rin mau tring
(0,274 g, 79,6%).

Budc 8: 2-((1-(4-(1-(oxetan-3-yl)piperidin-4-

vDphenyDxyclobutyl)amino)pyrimidin-5-cacbohydrazit

T T

N N

H
N__N _
D T
N\)\WO\/ N~ N‘NHZ
o)
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Etyl 2-((1-(4-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,276 g, 0,632 mmol) va
hydrazin monohydrat (0,615 ml, 12,644 mmol) dugc tron & nhiét ¢¢ phong trong
etanol (4 ml) rdi tiép d6 dugc khudy & 110°C trong 17 gid, va dugc 1am mat vé nhiét
d6 phong @8 két thic phan umg. Két tia dugc loc, duoc rira bing etanol, va dugce say
kho dé thu duge 2-((1-(4-(1-(oxetan-3-yl)piperidin-4-
yDphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin mau
tring (0,200 g, 74,9%).

Budc 9: N'-(2.2-difloaxetyl)-2-((1-(4-(1-(oxetan-3-yl)piperidin-4-

yDphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

™
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_ I N
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2-((1-(4-(1-(oxetan-3-yl)piperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,473 mmol), anhydrit 2,2-difloaxetic (0,088 ml, 0,710
mmol) va trietylamin (0,132 ml, 0,947 mmol) dugc tron ¢ nhiét d6 phong trong
tetrahydrofuran (10 ml) roi tiép d6 duoc khudy & cung nhiét do trong 17 gid. Hbn
hop phan tmg duge 6 dic dudi 4p sudt thép dé loai bé dung méi. Tiép d6, nude
duge thém vao hdn hop phan ung, san phim phan tng dugc chiét bang diclometan.
H3n hop hai pha duoc cho di qua nhya frit dé loai bo két tiia rén va 16p nude, va 16p
hitu co duoc c¢d dic trong chan khong, N'-(2,2-difloaxetyl)-2-((1-(4-(1-(oxetan-3-
yl)piperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dwoc st dung
ngay ma khong cin tinh ché thém (0,100 g, 42,2%, chét rin mau tring).

Budc 10: Hop chét 2023
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N'-(2,2-difloaxetyl)-2-((1-(4-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,200 mmol) va 1-
metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,143 g,
0,599 mmol) trong tetrahydrofuran (3 ml) dugc trén & nhiét 4o phong rdi tiép do6
duoc 1am néng & 150°C dudi buc xa vi song trong 30 phut, va dugc lam mat vé nhiét
d6 phong dé két thiic phan tmg. Hon hop phan tng duoc c6 dic dudi ap suét thap dé
loai bd dung moéi. Tiép d6, nude duge thém vao hdn hop phén tng, san phim phan
tmg duogc chiét bang diclometan,H6n hop hai pha dugc cho di qua nhya frit dé loai
bo két tua rén va 1ép nudc, va 16p hitu co duge cd dic trong chin khong. San phim
¢6 dic duge tinh ché va tiép tuc dugc ¢b dic bing sdc ky cot (SiO2, cit 4 g; etyl
axetat/hexan = 60-100%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(4-(1-(oxetan-3-yl)piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin dusi dang
chét riin mau tring (0,031 g, 32,2%).

1H NMR (400 MHz, CDCL) & 8,89 (brs, 2H), 7,45 (d, J = 8,3 Hz, 2H), 7,21
(d, J = 8,3 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,34 (s, 1H), 4,81 - 4,70 (m, 4H), 3,64 (brs,
1H), 3,01 (brs, 2H), 2,78 - 2,73 (m, 2H), 2,65 - 2,58 (m, 3H), 2,23 - 1,92 (m, 8H);
LRMS (ES) m/z 483,3 (M*+ 1).

Vi du 75, Hop chit 2026: 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-

(tosylmetyl)xyclobutyl)pyrimidin-2-amin

Budc 1: N-xyclobutyliden-2-metylpropan-2-sunfinamit
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Dung dich cta xyclobutanon (1,613 ml, 21,401 mmol), 2-metylpropan-2-
sunfinamit (2,723 g, 22,471 mmol) va titan etoxit (8,974 ml, 42,802 mmol) trong
tetrahydrofuran (10 ml) dugc chuin bi & nhiét @6 phong duogc khuéy & cung nhiét d6
trong 3 git. Hon hop phén ung duoc dimg phan tmg & nhiét d phong bing cach bd
sung amoni clorua (dung dich 5,00 M trong nuée, 17,121 ml, 85,604 mmol, khqu 5
phut), dugc loc qua tAm xé-lit dé loai bo chét rén. Tiép d6, dung dich amoni clorua
bdo hoa dugc thém viao hdn hop phan mg, san phidm phan tmg dugc chiét bing
diclometan. Lép hitu co duge rua bang dung dich natri clorua b3o hoa, dugc say kho
bing magie sunfat khan, dugc loc, va dugc c6 dic trong chén khong. San phim c6
dic duoc tinh ché va tiép tuc duoc co dic bing sdc ky cot (SiOz2, cot 40 g; etyl
axetat/hexan = 0-30%) dé thu dugc N-xyclobutyliden-2-metylpropan-2-sunfinamit
dudi dang chat 1ong khong mau (2,648 g, 71,4%).

Budce 2: 1-(tosylmetyl)xyclobutan-1-amin hydroclorua

Dung dich cta 1-metyl-4-(metylsunfonyl)benzen (0,400 g, 2,350 mmol) va
butylliti (dung dich 1,60 M trong hexan, 1,615 ml, 2,585 mmol) trong
tetrahydrofuran (5 ml) dugc bd sung & -78°C. Hon hop phan tmg duoc khudy & ciing
nhiét d6 trong 30 phut, dwgc xtt ly & cung nhiét do voéi N-xyclobutyliden-2-
metylpropan-2-sunfinamit (0,407 g, 2,350 mmol) va titan etoxit (0,493 ml, 2,350
mmol), dugc khudy bé sung trong 1 gid. Tiép d6, dung dich amoni clorua bdo hoa
duge thém vao hén hgp phan Umg, san phdm phan tmg dugc chiét bang etyl axetat.
L&p hitu co dugc rua bang dung dich natri clorua bio hoa, dugc siy kho bing magie
sunfat khan, dugce loc, va dugc ¢6 dic trong chan khong. San phém ¢ dic dugc tinh
ché va tiép tuc duge cd dic bang séc ky cot (SiO2, 2¢ft 4 g; etyl axetat/hexan = 50-
90%) d& thu dugc sin phdm thd, san phdm nay dugc hoa tan trong etyl axetat (10 ml)

va dung dich axit clohydric 1 M (15 ml) va dugc khudy & nhiét @ mdi trudong xung
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quanh. Két tia dugc loc, duge rira bing etyl axetat, va duge sdy kho dé thu duge 1-
(tosylmetyl)xyclobutan-1-amin hydroclorua du6i dang chét rin mau tring (0,238 g,
36,7%).

Budce 3: etyl 2-((1-(tosylmetyD)xyclobutyl)amino)pyrimidin-5-cacboxylat
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Dung dich ctia 1-(tosylmetyl)xyclobutan-1-amin hydroclorua (0,238 g, 0,863
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,161 g, 0,863 mmol) va N,N-
diisopropyletylamin (0,376 ml, 2,157 mmol) trong 1,4-dioxan (5 ml) dugc chuén bi &
nhiét do phong dugc khudy & cing nhiét do trong 18 gio. Hén hop phan tng dugce c6
dic dudi ap suét thip dé loai bd dung m6i. San phim cd dic duoc tinh ché va tiép tuc
duoc cb dic bing séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-50%) dé thu duoc
etyl 2-((1-(tosylmetyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chét rin
mau tring (0,167 g, 49,7%).

Budc 4: 2-((1-(tosylmetyDxyclobutyl)amino)pyrimidin-5-cacbohydrazit

HiC HsC
\O\ NN \Q H
N__N
//S\\ \|r h /,S\\ T A H
00 N.__A__OEt 00 N. __ _N.
NH,
0 o}

Dung dich cua etyl 2-((1-(tosylmetyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,167 g, 0,429 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,538
ml, 8,576 mmol) trong etanol (4 ml) duoc chuén bi & nhiét d6 phong dugc khudy &
cing nhiét d6 trong 18 gio. HAn hop phan tmg duge ¢b ddc dudi dp suat thip dé loai
bd dung moi. San phim thd dugc st dung ngay ma khong can tinh ché thém (2-((1-
(tosylmetyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit, 0,155 g, 96,3%, chit rin

mau tring).
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Budc 5: N'-(2,2-difloaxetyl)-2-((1 -(tosylmetyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

Hs3C HyC
Tl Mo Tl
A AV A
Z “NH, = H CFH
0 0

Dung dich ctia 2-((1-(tosylmetyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,155 g, 0,413 mmol), anhydrit 2,2-difloaxetic (0,051 ml, 0,413 mmol) va
trietylamin (0,144 ml, 1,032 mmol) trong diclometan (5 ml) duoc chuén bi & nhiét do
phong duogc khudy & cling nhiét d6 trong 18 gio. Tiép d6, nudc duge thém vao hdn
hop phéan ng, san pham phan tmg dugc chiét bing etyl axetat. Lép hiru co duoc rira
bang dung dich natri clorua bio hoa, dugc siy kho bing magie sunfat khan, dugc loc,
va dugc ¢d dic trong chan khong. San phim c6 dic dugc tinh ché va tiép tuc duoc co
dac bing séc ky cot (SiOz, cot 12 g; metanol/diclometan = 5-20%) dé thu dugc N'-
(2,2-difloaxetyl)-2-((1-(tosylmetyl)xyclobutyl)amino)pyrimidin-5 -cacbohydrazit
dudi dang chit rin mau trang (0,162 g, 86,5%).

Buéc 6: Hop chét 2026

HsC HyC
H H
S N Ns 0 NN
d/\\O \Nﬁ k'l J\ //S\\ \ﬁ A
7 N7 CFH 0 02/> N A_O
o f | )—CFH
N-N

Hon hop clia N'-(2,2-difloaxetyl)-2-((1-
(tosylmetyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,160 g, 0,353 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tng Burgess, 0,168 g,
0,706 mmol) trong tetrahydrofuran (4 ml) dugc lam néng & nhi¢t 4 phong trong 30
phiit dui bire xa vi song, va dugc 1am mat v& nhiét o phong dé két thuc phan tmg.
Hbn hop phan tmg dugc cb dic dudi ap suét thip dé loai bé dung moi. Tiép d6, nuée
(5 ml) dugc thém vao hdn hop phéan img, san phdm phan {mg dugc chiét bing

diclometan (5 ml), va dugc loc qua nhua frit. Lép hitu co dugce ¢d ddc trong chan
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khong. San phém cd dic duogc tinh ché va tiép tuc duoc cb dic b?mg sic ky cot (SiOa,
cot 12 g; etyl axetat/hexan = 0-50%) dé thu duoc 5-(5-(diflometyl)-1,3,4-oxadiazol-
2-y1)-N-(1-(tosylmetyl)xyclobutyl)pyrimidin-2-amin dudi dang chit rin mau tring
(0,110 g, 71,6%).

'H NMR (400 MHz, CDCls) & 8,78 (s, 2H), 7,69 — 7,62 (m, 2H), 7,21 — 7,15
(m, 2H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,08 (br, 1H), 4,05 (s, 2H),
2,63 — 2,54 (m, 2H), 2,35 (ddd, J = 11,0, 10,0, 5,3 Hz, 2H), 2,30 (s, 3H), 2,13 - 1,97
(m, 2H); LRMS (ES) m/z 436,1 (M*+ 1).

Vi du 76: Hop chit 2027, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(2.4-

diflophenyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(2.4-diflophenyl)xyclobutan-1-cacbonitril

F F

F F

2-(2,4-diflophenyl)axetonitril (5,000 g, 32,652 mmol) dugc hoa tan ¢ 0°C voi
N,N-dimetylformamit (50 ml), natri hydrua (60,00%, 3,265 g, 81,630 mmol) dugc
thém vao hdn hop phan ung, va dugc khudy & cing nhiét d§ trong 30 phut, 1,3-
dibromopropan (6,592 g, 32,652 mmol) dugc thém vao hdn hop phan tng, va dugc
khudy b sung trong 12 gio. Tiép d6, nudc duge thém vao hdn hop phan tng, san
phdm phan tng dugc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy kho bing magie sunfat khan, duoc loc, va duge co dic
trong chan khong. San pham cb dic dugc tinh ché va tiép tuc dugc co dic bing séc
ky cot (SiO2, cdt 120 g; etyl axetathexan = 0-10%) dé thu duoc 1-(2,4-
diflophenyl)xyclobutan-1-cacbonitril du¢i dang dau khong mau (2,860 g, 45,3%).

Budce 2: 1-(2.4-diflophenyl)xyclobutan-1-cacboxamit

F F
F F o

CN NH,
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Dung dich cta 1-(2,4-diflophenyl)xyclobutan-1-cacbonitril (2,860 g, 14,803
mmol), natri hydroxit (1,776 g, 44,410 mmol), hydro peroxit (1,511 g, 44,410 mmol)
va tetra-n-butylamoni bromua (0,477 g, 1,480 mmol) trong metanol (30 ml) dugc
chuén bi & nhiét d6 phong duoc khqu & cung nhiét d¢ trong 18 gio. Tiép d6, nuéce
dugc thém vao hdn hop phén {mg, san phim phan tmg dugc chiét bang etyl axetat.
Lép hitu co duge rira bing dung dich natri clorua bao hoa, duge sdy kho bang magie
sunfat khan, dugc loc, va dugc ¢6 dic trong chan khong. San phim c6 dic dugc tinh
ché va tiép tuc dugc c6 dic bing séc ky cot (SiOz, cot 40 g; etyl axetat/hexan = 0-
50%) dé thu duoc 1-(2,4-diflophenyl)xyclobutan-1-cacboxamit dudi dang chét rin
mau tring (3,240 g, 103,6%).

Bude 3: 1-(2.4-diflophenyl)xyclobutan-1-amin hydroclorua

F F
F
Fo HCI

- . NH,

NH,

1-(2,4-diflophenyl)xyclobutan-1-cacboxamit (3,240 g, 15,340 mmol), natri
hydroxit (1,841 g, 46,021 mmol) va natri hypoclorua (3,426 g, 46,021 mmol) duoc
hoa tan & 0°C véi 1-butanol (30 ml), va dugce khudy & cuing nhiét do trong 18 gio.
Tiép d6, nuée duge thém vao hdn hop phén Umg, san phim phén tmg dugc chiét bang
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bo hoa, dugc sdy kho
bing magie sunfat khan, duoc loc, va duge c6 dic trong chan khéng. Cén dugc pha
lodng vdi etyl axetat rdi tiép d6 dwgc bd sung axit clohydric (dung dich 1,00 M trong
EA, 23,010 ml, 23,010 mmol). Két tua dugce loc, duoc rira béng hexan va duoc séy
kho dé thu dwoc 1-(2,4-diflophenyl)xyclobutan-1-amin hydroclorua dudi dang chit
rén mau tring (0,800 g, 23,7%).

Budce 4: etyl 2-((1-(2.4-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
F F
F F Ho CIn Ny H
©/Z§NH2 o —— 8*5\(
+ N~ O\/
o
(o]
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Dung dich cia 1-(2,4-diflophenyl)xyclobutan-1-amin hydroclorua (0,350 g,
1,593 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,297 g, 1,593 mmol) va N,N-
diisopropyletylamin (0,694 ml, 3,983 mmol) trong 1,4-dioxan (10 ml) dugc khudy &
90°C trong 12 gio, va duoc lam mat v& nhiét d6 phong dé két thic phan tmng. Tiép
d6, nuéc duoc thém vao hdn hop phan tmg, san phdm phan tmg dwoc chiét bang etyl
axetat. Lop hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc ¢ déc trong chan khong. San phém cO dac
duge tinh ché va tiép tuc dugc cd dic bing sic ky cdt (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc etyl 2-((1-(2,4-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chit rén mau tring
(0,460 g, 86,6%).

Buéce 5: 2-((1-(2.4-diflophenyl)xyc lobutyl)amino)pyrimidin-5-cacbohydrazit

F F F F
H
N__N NN
D - S
N. =~ o~ NI/ ll:l|
*NH,
% o}

Hon hop cua etyl 2-((1-(2,4-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,460 g, 1,380 mmol) va hydrazin monohydrat (1,341 ml, 27 ,599 mmol)

trong etanol (10 ml) dwugc 1am néng & 120°C trong 1 gio dudi blrc xa vi séng, va
dwoc lam maét v& nhiét do phong dé két thic phan tmg. Tiép d6, nuéc duge thém vao
hdn hop phan ung, san phim phan tng dugc chiét bang diclometan. Lop hiru co
duoc rira bﬁng dung dich natri clorua bdo hoa, dugc séy kho bﬁng magie sunfat khan,
duoc loc, va dugce cd dic trong chan khong. Két taa duoc loc, duogc ria bang hexan,
va dugc séy kho dé thu duogc 2-((1-(2,4-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,400 g, 90,8%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(2.4-

diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
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F F F F
H H
NN . NNy °
\ﬁ H \ﬁ H /U\
N AN Nonm, NN NN SeroH
0 o H

Dung dich cta  2-((1-(2,4-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,626 mmol), anhydrit 2,2-difloaxetic (0,078 ml, 0,626
mmol) va trietylamin (0,131 ml, 0,939 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d§ phong duoc khudy & cling nhiét do trong 1 gio. Tiép d6, nuéc duogc
thém vao hdn hop phan tmg, san phdm phan tmg dugc chiét bang diclometan. Lép
hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va dugc cd dic trong chan khong. San phém ¢6 dic dugc tinh
ché va tiép tuc dugc c6 dac béng séc ky cot (SiO2, ¢t 12 g; metanol/diclometan = 0-
10%) dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(2,4-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chét rin mau
tring (0,125 g, 50,2%).

Bude 7: Hop chét 2027

F F F F
H NN
N _N - .
a8 T,
N.
N~ N~ “CF,H [ )—CFH
H /
o} N-N

Hon hop clia N'-(2,2-difloaxetyl)-2-((1-(2,4-

diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,162 g, 0,408 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan Ung Burgess, 0,146 g,
0,612 mmol) trong tetrahydrofuran (10 ml) dwgc lam néng & 150°C trong 30 phut
duéi birc xa vi séng, va duoc 1am mét vé nhiét @6 phong @& két thuc phan tng. Tiép
d6, nude duge thém vio hdn hop phan tng, san phim phan tng dugc chiét bang etyl
axetat. Ldp hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va duge c6 dic trong chén khong. San phém cd dic
duoc tinh ché va tiép tuc dwgc cb dic bing sdc ky cot (SiOz, cbt 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
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(2,4-diflophenyl)xyclobutyl)pyrimidin-2-amin dudi dang chit rén mau tring (0,110
g, 71,1%).

'H NMR (400 MHz, CDCls) & 8,88 (s, 2H), 7,65 ~ 7,59 (m, 1H), 7,02 (s,
0,25H), 6,89 (s, 0,5H), 6,76 (s, 0,5H), 6,86 ~ 6,82 (m, 1H), 6,79 ~ 6,74 (m, 1H), 6,46
(s, 1H), 2,83 ~ 2,76 (m, 2H), 2,66 ~ 2,59 (m, 2H), 2,27 ~ 2,20 (m, 1H), 1,99 ~ 1,93
(m, 1H),; LRMS (ES) m/z 380,0 (M* + 1).

Vi du 77: Hop chit 2028, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(2-

(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(2-(triflometoxy)phenyl)xyclobutan-1-cacbonitril

OCF, OCF,4

2-(2-(triflometoxy)phenyl)axetonitril (5,000 g, 24,857 mmol) dugc hoa tan &
0°C v6i N,N-dimetylformamit (50 ml), natri hydrua (60,00%, 2,485 g, 62,143 mmol)
dugc thém vao hdn hop phan tng, va dugc khudy & cung nhiét do trong 30 phut,
duoc xir Iy & nhiét d6 phong véi 1,3-dibromopropan (5,018 g, 24,857 mmol), va
duoc khudy bd sung trong 12 gid. Tiép @6, nuée duge thém vao hdn hop phén tng,
san phdm phan tng dugc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugc ¢6 dic
trong chan khong. San phém cd dac dugc tinh ché va tiép tuc dugc co dac béng séc
ky cot (SiO, cot 120 g; etyl axetathexan = 0-10%) dé thu dugc 1-(2-
(triflometoxy)phenyl)xyclobutan-1-cacbonitril du6i dang dau khong mau (3,170 g,
52,9%).

Budc 2: 1-(2-(triflometoxy)phenyl)xyclobutan-1-cacboxamit

OCF3 OCga

CN >

NH,
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Dung dich cua 1-(2-(triflometoxy)phenyl)xyclobutan-1-cacbonitril (3,420 g,
14,179 mmol), natri hydroxit (1,701 g, 42,536 mmol), hydro peroxit (1,447 g, 42,536
mmol) va tetra-n-butylamoni bromua (0,457 g, 1,418 mmol) trong metanol (30 ml)
duoc chudn bi & nhiét do phong dugc khudy & cung nhiét do trong 18 gio. Tiép do,
nuée dugc thém vao hdn hop phan mg, san phim phéan {mg dugc chiét bing etyl
axetat. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing
magie sunfat khan, dugc loc, va dugc ¢ dic trong chén khong. San phém cO dac
duge tinh ché va tiép tuc dugc co dic bang séc ky cot (SiOz, cot 40 g; etyl
axetathexan = 0-50%) dé& thu dugc 1-(2-(triflometoxy)phenyl)xyclobutan-1-

cacboxamit dudi dang chét rin mau tring (3,980 g, 108,3%).

Budc 3: 1-(2-(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua

OCEs OCF3
——
NH, NH,

Dung dich ctia 1-(2-(triflometoxy)phenyl)xyclobutan-1-cacboxamit (3,930 g,

15,160 mmol), natri hydroxit (1,819 g, 45,481 mmol), va natri hypoclorua (3,386 g,
45,481 mmol) trong 1-butanol (30 ml) dugc chun bi & nhiét d6 phong dwoc khudy &
cung nhiét d¢ trong 18 gio. Tiép d6, nudc duge thém vao hdn hop phan ung, san
phdm phan tng dugc chiét bang etyl axetat. Lop hiru co duge rira bang dung dich
natri clorua bdo hoa, dugc séy kho bing magie sunfat khan, dugc loc, va duge c6 dic
trong chan khong. Cin dugc pha lodng véi etyl axetat (20 ml) rdi tiép d6 dwogc bd
sung axit clohydric (dung dich 1,00 M trong EA, 22,740 ml, 22,740 mmol). Két tha
dugc loc, dugc rua bing hexan va dugc sdy kho dé thu duoc 1-(2-
(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua dud¢i dang chat rin mau tring
(0,900 g, 22,2%).

‘Budce 4: etyl 2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-35-

cacboxylat
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OCF,
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Dung dich cua 1-(2-(triflometoxy)phenyl)xyclobutan-1-amin hydroclorua
(0,350 g, 1,308 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,244 g, 1,308 mmol) va
N,N-diisopropyletylamin (0,569 ml, 3,269 mmol) trong 1,4-dioxan (10 ml) dugc
khudy & 90°C trong 12 gid, va duoc 1am mat v& nhiét d phong ¢ két thic phan tmg.
Tiép d6, nuéc duge thém vao hdn hop phén tng, san pham phan tng dugce chiét bang
etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dwgc sdy kho
bing magie sunfat khan, dugc loc, va dugc c6 dic trong chan khong. Sén phim c6
dic duge tinh ché va tiép tuc dugc cb dic bing séc ky cot (SiO, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc etyl 2-((1-(2-
(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rén
mau tréng (0,480 g, 96,3%).

Budc 5: 2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

OCF, OCF,
NN NN
Y TS
NN 2N NH,
0 0

Hbn hop cua etyl 2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-
5-cacboxylat (0,200 g, 0,524 mmol) va hydrazin monohydrat (0,510 ml, 10,489
mmol) trong etanol (10 ml) dugc lam néng & 120°C trong 1 gid dudi buc xa vi song,
va duge 1am mat v& nhiét do phong dé két thuc phan tmg. Tiép d6, nudc duge thém
vao hdn hop phan tmg, san phim phan tng dugc chiét bang diclometan. Lép hitu co
dugc rira bing dung dich natri clorua bdo hoa, dugc siy khé bang magie sunfat khan,
duoc loc, va dugce cd dic trong chin khong. Két tia duoc loc, dugce rira bang hexan,

va duoc say kho dé thu duoc 2-((1-(2-
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(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét
rAn mau tring (0,112 g, 58,1%).

Bude 6: N'-(2.2-difloaxety])-2-((1-(2-

(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

OCF; OCF;
NN NN
Tk | o X
N A N\NHZ Z N CFoH
H
(e] (o]

Dung dich ciia 2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,544 mmol), anhydrit 2,2-difloaxetic (0,068 ml, 0,544
mmol) va trietylamin (0,114 ml, 0,817 mmol) trong diclometan (10 ml) duoc chuén
bi & nhiét d6 phong dugc khudy & cing nhiét do trong 1 giv. Tiép do, nude duge
thém vao hdn hop phén Umg, san phim phan tmg dugc chiét bing diclometan. Lép
hitu co dugc rira biang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va duge ¢6 dic trong chan khong. San phém ¢d dic duogc tinh
ché va tiép tuc dugc co6 dic béng séc ky cot (SiO2, ¢4t 12 g; metanol/diclometan = 0-
10%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(2-
(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du6i dang chét
rén mau tring (0,112 g, 46,2%).

Buéc 7: Hop chét 2028

OCF;
OCF, o
H
C%NYN\ o WN‘/\J\ro
| H
N. | CF,H
A A L
(0}

Hbn hop clia N'-(2,2-difloaxetyl)-2-((1-(2-

(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,137 g, 0,308
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan mg Burgess,
0,110 g, 0,461 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30

phut dudi birc xa vi séng, va duge lam mat v& nhiét do phong dé két thuc phan tmg.
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Tiép d6, nudc duge thém vao hdn hgp phén tng, san phdm phan tmg dwoc chiét bing
etyl axetat. Lop hitu co dugc rira béng dung dich natri clorua bdo hoa, dugc séy kho
b.%lng magie sunfat khan, dugc loc, va dugce c6 dic trong chian khong. San phém co
dac duoc tinh ché va tiép tuc duge co dic bing sic ky ct (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2-
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin dudéi dang chit rin mau tring
(0,060 g, 45,6%).

1H NMR (400 MHz, CDCls) & 8,86 (d, J = 3,9 Hz, 2H), 7,74 (dd, J = 7.3, 2,1
Hz, 1H), 7,29 ~ 7,19 (m, 3H), 7,01 (s, 0,25H), 6,89 (s, 0,5H), 6,76 (s, 0,25H), 6,42 (s,
1H), 2,84 ~ 2,76 (m, 2H), 2,69 ~ 2,63 (m, 2H), 2,33 ~ 2,25 (m, 1H), 1,98 ~ 1,94 (m,
1H),; LRMS (ES) m/z 428,1 (M* + 1).

Vi du 78, Hop chit 2030: N-(1-benzylxyclobutyl)-5-(5-(diflometyl)-1.3.4-

oxadiazol-2-y)pyrimidin-2-amin

Bude 1: 1-benzylxyclobutan-1-amin hydroclorua

0]

| K
O 0 AL AL,

HCI

Dung dich ctia N-xyclobutyliden-2-metylpropan-2-sunfinamit (0,600 g, 3,463
mmol) va bo triflorua dietyl etherat (0,855 ml, 6,926 mmol) trong tetrahydrofuran (3
ml) dugc tron & nhiét d§ phong véi benzylmagie clorua (dung dich 2,00 M trong
THF, 3,463 ml, 6,926 mmol), va dugc khudy & cling nhiét do trong 30 pht. Hon hop
phén tmg dugc khudy bd sung & 25°C trong 2 gio. Tiép d6, nuéc duge thém vao hdn
hop phén tmg, san pham phan tng dugc chiét bang etyl axetat. Lép hitu co dugce rira
biang dung dich natri clorua bdo hoa, dugc siy kho bing magie sunfat khan, dugc loc,
va dugc c6 dic trong chan khong. San phém ¢d dic dugc tinh ché va tiép tuc dugc cbd
dic bang sic ky cot (SiO2, 2cdt 4 g; etyl axetat/hexan = 30-100%) dé thu dugc san
phim thd, san phidm niy dugc hoa tan trong axit clohydric (dung dich 1,0 M trong
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etyl axetat, 3 mmol, 3 ml) va dugc khudy & nhiét 40 méi trudng xung quanh. Két toa
duoc loc, dugc rira béng hexan, va duogc séy khé dé thu duogc 1-benzylxyclobutan-1-

amin hydroclorua dudi dang chét rin mau tring (0,212 g, 31,0%).

Budc 2: etyl 2-((1-benzylxyclobutyl)amino imidin-5-cacboxylat

HCI

NH, CI\WN\
0

H
N._N
T A
0]

Dung dich cta 1-benzylxyclobutan-1-amin hydroclorua (0,200 g, 1,012
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,189 g, 1,012 mmol) va N,N-
diisopropyletylamin (0,440 ml, 2,529 mmol) trong 1,4-dioxan (5 ml) dugc khudy &
90°C trong 12 gid, va dugc 1am mét v& nhiét 6 phong dé két thuc phan tmg. Hon
hop phan tmg dugc ¢d dic dudi ap sudt thip dé loai bo dung méi. San phim b dic
duge tinh ché va tiép tuc dugc cd dac béng sic ky cot (SiOz, 2cot 4 g; etyl
axetat/hexan = 0-50%) dé thu duoc etyl 2-((1-benzylxyclobutyl)amino)pyrimidin-5-
cacboxylat dudi dang chit rin mau tring (0,158 g, 50,2%).

Budce 3: 2-((1-benzylxyclobutyl)amino)pyrimidin-5-cacbohydrazit

¥ NN
N N
e — TS
N~ OEt F ‘NHZ
(@) (0]

Dung dich cta etyl 2-((1-benzylxyclobutyl)amino)pyrimidin-5-cacboxylat
(0,150 g, 0,482 mmol) va hydrazin (dung dich 50,00% trong nuéc, 0,605 ml, 9,634

mmol) trong etanol (4 ml) dugc khudy & 120°C trong 5 gid, va dugce lam mat vé
nhiét d6 phong @& két thuc phan tmg. Hn hop phan tmg duge 6 ddc dudi 4p sudt
thdp dé loai bé dung mdi. San phim thd duge st dung ngay ma khong cAn tinh ché
thém (2-((1-benzylxyclobutyl)amino)pyrimidin-5-cacbohydrazit, 0,140 g, 97,7%,

chat ran mau trang).
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Buéc 4: 2-((1-benzylxyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-

cacbohydrazit
H H
NYN\ NYN\ o
T . O
NN Nk, 7 N7 CF,H
0 o H

Dung dich cua 2-((1-benzylxyclobutyl)amino)pyrimidin-5-cacbohydrazit
(0,150 g, 0,504 mmol), anhydrit 2,2-difloaxetic (0,063 ml, 0,504 mmol) va
trietylamin (0,141 ml, 1,009 mmol) trong diclometan (5 ml) duoc chuén bi & nhiét d6
phong duoc khudy & cling nhiét do trong 30 phit, va duge b dic dudi ap suét thip
8 loai bd dung mdi. San phim ¢ dic dugc tinh ché va tiép tuc dugce ¢d dac bing sic
ky cot (SiOz, ¢t 12 g; metanol/diclometan = 5-30%) dé thu duoc 2-((1-
benzylxyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-cacbohydrazit dud¢i dang
chét rin mau tre"mg (0,115 g, 60,7%).

Budéc 5: Hop chét 2030

H
NN
SR APNYBH
NN O CRH
I h

Hbn hop cua 2-((1-benzylxyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-

H
N__N
O
m NJ\ro
\
N~

)—CFH
N

cacbohydrazit (0,110 g, 0,293 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chat phan ting Burgess, 0,140 g, 0,586 mmol) trong tetrahydrofuran (3
ml) duge 1am néng & 150°C trong 30 phut dudi buc xa vi séng va duge lam mat vé
nhiét d6 phong dé két thiic phan tng. Hon hop phan tng dugc c6 dic dudi ép suét
thip dé loai bé dung moi. Tiép d6, nuéc duge thém vao hdn hop phén tmg, san phdm
phan tmg dugc chiét bang etyl axetat. L6p hitu co dugc ria bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va duoc cd dic
trong chan khong. Tiép d6, nuéc (5 ml) duge thém vao hdn hop phan tmg, san phdm
phan tmg duoc chiét bang diclometan (5 ml), va dugc loc qua nhya frit. Lép hiru co

duoc ¢6 dic trong chan khong. San phém cd dic duogc tinh ché va tiép tuc dugc co
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dic bing séc ky cot (SiOz, ¢t 12 g; etyl axetat/hexan = 0-30%) dé thu duoc N-(1-
benzylxyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi
dang chét rin mau trang (0,054 g, 51,6%).

H NMR (400 MHz, CDCl3) 8 9,04 (s, 1H), 8,88 (s, 1H), 7,28 — 7,19 (m, 3H),
7,07 (dd, J = 6,2, 1,8 Hz, 2H), 7,05(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,79
(br, 1H), 3,31 (s, 2H), 2,45 — 2,30 (m, 2H), 2,28 — 2,18 (m, 2H), 1,99 (qdd, J = 16,9,
7,5, 3,9 Hz, 2H); LRMS (ES) m/z 358,0 (M*+ 1).

Vi du 79: Hop chét 2033, N-(1-(2-(triflometoxy)phenyl)xyclobutyl)-5-(5-

(triflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: N'-(2.2.2-trifloaxetyl)-2-((1-(2-

(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

OCF3 OCF4
H H
N —— A o
I |
NH; Z NN CFy
0 o H

Dung dich cta 2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,112 g, 0,305 mmol), anhydrit trifloaxetic (0,043 ml, 0,305 mmol)
va trietylamin (0,064 ml, 0,457 mmol) trong diclometan (5 ml) dugc chuén bi & nhiét
d6 phong duoc khudy & cling nhiét do trong 1 gio. Tiép d6, nudc duge thém vao hén
hop phan tng, san pham phén ung dugc chiét bang diclometan. Lép hitu co dugc rira
bﬁng dung dich natri clorua béo hoa, dugc séy kh6 bing magie sunfat khan, dugc loc,
va dugc ¢6 dic trong chan khong. San phém ¢ dic dugc tinh ché va tiép tuc dugc co
dac béng séc ky cot (SiO2, cdt 12 g; metanol/diclometan = 0-10%) dé thu dugc N'-
(2,2,2-trifloaxetyl)-2-((1-(2-(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit du6i dang chat rin mau tréng (0,100 g, 70,8%).

Budc 2: Hop chéit 2033
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Hén hop cua N'-(2,2,2-trifloaxetyl)-2-((1-(2-
(triflometoxy)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,216
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tng Burgess,
0,077 g, 0,324 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30
phut dusi birc xa vi séng, va dugc lam mét v& nhiét d phong dé két thuc phan tng.
Tiép d6, nwdc duge thém vao hén hop phén ing, san pham phan tng dugc chiét bing
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
b%mg magie sunfat khan, dugc loc, va dugc cd dic trong chan khong. San phém co
dac dugc tinh ché va tiép tuc dugc co dac béng sdc ky cot (SiO2, cdt 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc N-(1-(2-(triflometoxy)phenyl)xyclobutyl)-5-(5-
(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin du¢i dang chét rin mau tring
(0,050 g, 52,0%).

IH NMR (400 MHz, CDCL) & 8,86 (d, J = 6,8 Hz, 2H), 7,75 ~ 7,72 (m, 1H),
730 ~ 7,18 (m, 3H), 6,54 (s, 1H), 2,84 ~ 2,77 (m, 2H), 2,69 ~ 2,63 (m, 2H), 2,32 ~
2,25 (m, 1H), 1,99 ~ 1,92 (m, 1H),; LRMS (ES) m/z 447,0 (M* + 1).

Vi du 80: Hop chat 2034, N-(1-(2.4-diflophenyl)xyclobutyl)-5-(5-

(triflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(2.4-diflophenyl)xyclobutyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

F e F F
YN w S 0
N AN N N AR
2 N7,
o)

o

Dung dich cta  2-((1-(2,4-diflophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,125 g, 0,391 mmol), anhydrit trifloaxetic (0,055 ml, 0,391 mmol)
va trietylamin (0,082 ml, 0,587 mmol) trong diclometan (5 ml) dugc chuén bi & nhiét
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d6 phong dugc khudy & cing nhiét do trong 1 gio. Tiép d6, nude duge thém vao hdn
hop phan tmg, san phim phén tmg dugc chiét bing diclometan. L6p hitu co duge rira
bing dung dich natri clorua bdo hoa, dugc sdy kho bing magie sunfat khan, dugc loc,
va dugce cb dic trong chan khong. San phém ¢d dic dugce tinh ché va tiép tuc dugc cd
dic bing sic ky cot (SiO2, cdt 12 g; metanol/diclometan = 0-10%) dé thu dugc 2-((1-
(2,4-diﬂophenyl)xyclobutyl)amino)-N'-(2,2,2-triﬂ0axetyl)pyrimidin—5-cacbohydrazit
duéi dang chét rén mau tring (0,030 g, 18,5%).

Budce 2: Hop chét 2034

F F F F
C%n . C%n N
X [e) \l/\
Bt — P
|
N-

/>——-CF3
N

Hoén hop cua 2-((1-(2,4-diﬂophenyl)xyclobutyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit (0,030 g, 0,072 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (ch4t phan tng Burgess, 0,026 g, 0,108 mmol)
trong tetrahydrofuran (10 ml) dwgc 1am néng & 150°C trong 30 phut dudi birc xa vi
séng, va dugc lam mat v& nhiét 46 phong dé két thuc phéan tng. Tiép d6, nude dugce
thém vao hdn hop phan mg, san phim phén mg duoc chiét bang etyl axetat. Lp
hitu co duge rira bing dung dich natri clorua bdo hoa, dugc sy kh6 bing magie
sunfat khan, duoc loc, va duge cd dic trong chan khong. San phém cd dic dugc tinh
ché va tiép tuc dugc co dic bing séc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-
15%) @& thu dugc N—(l-(2,4-diﬂophenyl)xyclobutyl)-5-(5-(triﬂometyl)-1,3,4—
oxadiazol-2-yl)pyrimidin-2-amin dudi dang chét rin mau tring (0,018 g, 62,7%).

IH NMR (400 MHz, CDCls) 8 8,87 (s, 2H), 7,65 ~ 7,54 (m, 1H), 7,02 ~ 6,82
(m, 1H), 6,79 ~ 6,73 (m, 1H), 6,57 (s, 1H), 2,83 ~ 2,76 (m, 2H), 2,66 ~ 2,59 (m, 2H),
2,27 ~2,19 (m, 1H), 2,00 ~ 1,92 (m, 1H),; LRMS (ES) m/z 398,1 (M" +1).

Vi du 81: Hop chit 2035, 5-(5-(diﬂometvl)-1,3,4-oxadiazol-2-v1)-N-( 1-(4-(1-

metvlpiperidin-4-Vl)ohenvl)xvclobutvl)pvrimidin-2-arnin

Bude 1: 2-((1-( 4-bromophenvl)xvclobutvl)amino)pvrimidin—5-cacbohvdrazit
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Etyl 2-((1-(4-bromophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,700
g, 1,860 mmol) va hydrazin monohydrat (1,808 ml, 37,209 mmol) dugc trén & nhiét
do phong trong etanol (10 ml) rdi tiép d6 dugc khudy & 110°C trong 17 gid, dugc
1am mat v& nhiét d6 phong dé Kkét thuc phan tng. Két tia duoc loc, duoc rira bing
hexan, va dugc sdy kho dé thu dugc 2-((1-(4-
bromophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin mau

tring (0,700 g, 103,9%).

Budc 2: 2-((1-(4-bromophenyl)xyclobutyl)amino)-N'-(2.2-

difloaxetyl)pyrimidin-5-cacbohydrazit

Br Br.
H H
NTN\ H NTN\ w 9
N, JL
N\)\WN‘NHZ N)\”/ N~ “CF,H
o) o H

Dung dich cta 2-((1-(4-bromophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,700 g, 1,932 mmol) va trietylamin (0,808 ml, 5,797 mmol) trong
tetrahydrofuran (10 ml) dugc tron & nhiét do phong v6i anhydrit 2,2-difloaxetic
(0,360 ml, 2,899 mmol), dugc khqu & cung nhiét do trong 17 gio, va duge cd déc
dudi 4p sut thap dé loai bd dung moi. Hon hop phan ung duge pha lodng véi nuée
(10 ml) va diclometan (10 ml) va dugc khudy & nhiét ¢ moi trudong xung quanh. Két
taa duoc loc, dugc rua bang diclometan, va dugc siy kho dé thu duge 2-((1-(4-
bromophenyl)xyclobutyl)amino)-N'-(2,2-diﬂoaxetyl)pyrimidin-S-cacbohydrazit dudi
dang cht rdn mau tréng (0,736 g, 86,5%).

Bude 3: N-(1-(4-bromophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3.4-oxadiazol-

2-yvDpyrimidin-2-amin
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2-((1-(4-bromophenyl)xyclobutyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-

cacbohydrazit (0,736 g, 1,672 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tng Burgess, 1,195 g, 5,015 mmol) trong tetrahydrofuran
(10 ml) dugc tron & nhiét d6 phong rdi tiép d6 duge lam néng & 150°C dudi birc xa
vi séng trong 30 phut, va dugc lam mat v& nhiét d6 phong dé két thic phan tmg. Hon
hop phan tng dugc c6 dic dudi dp suét thip dé loai bé dung méi. Tiép d6, nuée
duoc thém vao hdn hop phan tng, san phidm phan tmg dugc chiét bang diclometan.
Hn hop hai pha dugc cho di qua nhya frit d8 loai bo két ta ran va 16p nudc, va 16p
hitu co dugc cd dic trong chan khong. San phém ¢b dic duoc tinh ché va tiép tuc
duogc cb dic bing sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0-20%) dé thu dugc
N-(1-(4-bromophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin du6i dang chat rén mau tring (0,523 g, 74,1%).

Buéc 4: 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-(1-metyl-1.2.3.6-

tetrahydropvridin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin

Br
NN NN
| )—CFH | )—CFH
N-N N-N

N-(1-(4-bromophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin (0,100 g, 0,237 mmol), 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-y1)-1,2,3,6-tetrahydropyridin (0,063 g, 0,284 mmol), [1,1'-bis(di-tert-
butylphosphino)ferrocene]paladi(Il) diclorua (Pd(dtbpf)Cl, 0,008 g, 0,012 mmol) va
xesi cacbonat (0,231 g, 0,711 mmol) trong 1,4-dioxan (3 ml)/nudce (1 ml) duoc trén &
nhiét d6 phong rdi tiép d6 dugc 1am néng & 100°C dudi birc xa vi séng trong 20
phtt, va duoc lam mat vé nhiét d6 phong dé két thic phan tmg. Tiép do, dung dich

natri bicacbonat bio hoa dugc thém vao hén hop phan tmg, san phim phan tmg duoc
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chiét bing etyl axetat. Lép hitu co dugce c6 dic trong chan khong. San pham cb dic
duoc tinh ché va tiép tuc dugc cd dic bing séc ky cot (SiO2, cdt 4 g;
metanol/diclometan = 0-15%) d& thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-
N-(1-(4-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl)xyclobutyl)pyrimidin-2-

amin duéi dang chét rin mau nau (0,068 g, 65,5%).

Budc 5: Hop chit 2035

N | N

NN NN

W)\ﬁ W'O\ﬁ
| )—CFzH | )—CFaH
N-N N-N

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-metyl-1,2,3,6-

tetrahydropyridin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin (0,068 g, 0,155 mmol)
duoc hoa tan trong metanol (4 ml)/tetrahydrofuran (1 ml), va dugc khudy & nhiét ¢
phong trong 17 gio, 10%-Pd/C (10 mg) dugc thém tir tir vao dung dich & cung nhiét
6, dugc khudy bd sung & 40°C dudi didu kién khi hydro (béng Ha) trong 48 gid, va
duoc 1am mat vé nhiét 46 phong dé két thiic phan tmg. Hon hop phan tng dugc loc
qua tAm x8é-lit dé loai bo chit rin, va dugc c6 dic dudi ap sudt thdp dé loai bo dung
mdi. San phém ¢b dic dugc tinh ché va tiép tuc dugce c6 dac béng séc ky cot (SiOy,
cot 4 g; metanol/diclometan = 0-10%) dé thu dwoc 5-(5-(diflometyl)-1,3,4-oxadiazol-
2-yl)-N-(1-(4-(1-metylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin dué6i dang
chét rdn mau cam nhat (0,009 g, 13,2%).

IH NMR (400 MHz, CDCL3) § 8,88 (brs, 2H), 7,45 (d, J = 8,3 Hz, 2H), 7,21
(d, J=8,2 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,39 (s, 1H), 3,30 (d, J = 11,4 Hz, 2H), 2,77
- 2,72 (m, 2H), 2,64 - 2,59 (m, 6H), 2,50 - 2,41 (m, 2H), 2,23 - 2,14 (m, 3H), 2,04 -
1,92 (m, 3H); LRMS (ES) m/z 441,2 (M* + 1).

Vi du 82: Hop chit 2036, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-(1-

etvlpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin
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Budc 1: Etyl 2-((1-(4-(1-etylpiperidin-4-

vl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HN N
NN NN
L. — T,
N _~ o N _~ o_-
o 0
Dung dich cua etyl 2-((1-(4-(piperidin-4-

ylphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,300 g, 0,788 mmol) va
axetandehit (0,066 ml, 1,183 mmol) trong diclometan (5 ml) dugc khudy & nhiét do
phong trong 10 phut, va dugc trdn véi natri triaxetoxyborohydrua (0,334 g, 1,577
mmol). Hn hop phan tng dugc khudy bd sung & cing nhiét do trong 17 gio. Tiép
d6, dung dich natri bicacbonat bdo hoa dugc thém vao hdn hop phan tmg, san phdm
phan tmg duge chiét bing diclometan. H3n hop hai pha duge cho di qua nhya frit dé
loai bo két tia rin va 16p nuéc, va 16p hitu co dugc cd dic trong chin khong. San
phém ¢d dic duogc tinh ché va tiép tuc dugc c6 dic béng séc ky cdt (SiO2, cot 12 g;
metanol/diclometan = 0-20%) dé thu dugc etyl 2-((1-(4-(1-etylpiperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(0,190 g, 59,0%).

Budc 2: 2-((1-(4-(1-etylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
e N e N
H
N

H
N N N
D —_ Y
N~ o N _~ N\NHZ
(o)

o

Etyl 2-((1-(4-(1-etylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,190 g, 0,465 mmol) va hydrazin monohydrat (0,452 ml, 9,301 mmol)
duogc tron & nhiét 46 phong trong etanol (4 ml) rdi tiép d6 duge khudy & 100°C trong
17 gidy, duge 1am mat v& nhiét o phong dé két thic phan tmg. Két tia dugc loc,
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duoc rira bing etanol, va dugc sdy kho dé& thu duge 2-((1-(4-(1-etylpiperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dwuéi dang chdt rin mau
trang (0,110 g, 60,0%).

Budc 3: N'-(2.2-difloaxetyl)-2-((1-(4-(1-etylpiperidin-4-

yDphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

N N
NN NN
T w - T w )il
NNV on, N~ N‘u CF,H
o o
Dung dich cua 2-((1-(4-(1-etylpiperidin-4-

yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,110 g, 0,279 mmol) va
trietylamin (0,078 ml, 0,558 mmol) trong diclometan (5 ml) dugc trén & nhiét do
phong véi anhydrit 2,2-difloaxetic (0,035 ml, 0,279 mmol), dugc khudy & cling nhiét
d6 trong 17 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc thém vio hén hop
phan tng, san phdm phan tng duoc chiét bing diclometan. Hon hop hai pha dugc
cho di qua nhya frit dé loai bo két tua rén va 16p nude, va 16p hitu co duge cd dic
trong chan khong. San phim c6 dic duoc tinh ché va tiép tuc dugc c¢b dic bing sic
ky c6t (SiO2, cot 4 g; etanol/diclometan = 0-20%) dé thu duoc N'-(2,2-difloaxetyl)-2-
((1-(4-(1-etylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit
dudi dang chit rin mau tring (0,130 g, 98,7%).

Budc 4: Hop chét 2036

/\N /\N
H H
- N__N
N\rN\ o N
N AN N _o
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o H N-
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N

N'-(2,2-difloaxetyl)-2-((1-(4-(1-etylpiperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (10,000 g, 21,162 mmol) va

1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 15,129 g,
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63,487 mmol) trong tetrahydrofuran (3 ml) dugc trén & nhiét d6 phong rdi tiép d6
duoc 1am néng & 150°C dudi buc xa vi séng trong 30 phut, va dugc lam mat v& nhiét
d6 phong a3 két thic phan tmg. H3n hop phan tmg duge c6 dic dudi 4p suat thip dé
loai bé dung méi. San phém cO dic duoc tinh ché va tiép tuc duoc ¢6 dic béng séc
ky cot (SiOz, cdt 4 g; metanol/diclometan = 0-10%) dé thu duogc 5-(5-(diflometyl)-
1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-etylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-

amin duéi dang chét rin mau cam nhat (0,007 g, 0,1%).

TH NMR (400 MHz, CDCl3) & 8,89 (s, 2H), 7,47 (d, J = 8,3 Hz, 2H), 7,24 (d,
J=83 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,61 (brs, 1H), 3,74 (d, J= 11,3 Hz, 2H), 3,19 -
3,16 (m, 2H), 2,80 - 2,72 (m, 5H), 2,64 - 2,57 (m, 2H), 2,46 - 2,43 (m, 2H), 2,21 -
2,18 (m, 1H), 2,08 - 2,00 (m, 3H), 1,50 (t, J = 7,3 Hz, 3H); LRMS (ES) m/z 455,5
M*+1).

Vi du 83: Hop chit 2037, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-(1-

isopropvylpiperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: Etyl 2-((1-(4-(1-isopropylpiperidin-4-

vD)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HN )\N

H H
N\“/N\ . N\WN\
N\)\[(OV N\;\WO\/
o o

Dung dich cua etyl 2-((1-(4-(piperidin-4-

yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,300 g, 0,788 mmol), 2-
iodopropan (0,087 ml, 0,867 mmol) va kali cacbonat (0,163 g, 1,183 mmol) trong
axetonitril (10 ml) dugc lam néng hdi lvu trong 17 gid, va dugce 1am mat vé nhiét do
phong dé két thiic phan ung. Tiép do6, nuéc duge thém vao hdn hgp phén mg, san
phdm phan tng duge chiét bang etyl axetat. Lép hitu co duoc rira bing dung dich
natri clorua bio hoa, dugc siy kho bing magie sunfat khan, dugc loc, va duge c6 dic

trong chén khdéng. San phém ¢O dic dugc tinh ché va tiép tuc duge c6 dic bang sic
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ky cot (SiOz, ¢t 12 g; metanol/diclometan = 0-20%) dé thu dugc etyl 2-((1-(4-(1-
isopropylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dudi dang
chit rin mau tréng (0,185 g, 55,5%).

Budce 2: 2-((1-(4-(1-isopropylpiperidin-4-

DphenyDxyclobutyl)amino imidin-5-cacbohydrazit
H

A, A,

H
s . NNy
N _~ o~ N _~ N‘NHZ
(0]

Etyl 2-((1-(4-(1-isopropylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-
5-cacboxylat (0,185 g, 0,438 mmol) va hydrazin monohydrat (0,426 ml, 8,756 mmol)
dugc tron & nhiét d6 phong trong etanol (4 ml) rdi tiép d6 dugc khudy & 100°C trong
17 gid, duoc 1am maét vé nhiét d6 phong dé két thiic phan tmg. San phdm c6 dic dugc
tinh ché va tiép tuc duoc ¢6 dac béng séc ky ¢t (SiO2, cOt 12 g; etyl axetat/hexan =
0-30%) dé thu duoc 2-((1-(4-(1-isopropylpiperidin-4-
yDphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chat rin mau
tréng (0,096 g, 53,7%).

Buéde 3: N'-(2.2-difloaxety])-2-((1-(4-(1-isopropvlpiperidin-4-

yDphenylxyclobutyl)amino)pyrimidin-5-cacbohydrazit

A, A,

NN N
ey — Tk
2N NH, 7 N7 M
0 o

Dung dich cua 2-((1-(4-(1-isopropylpiperidin-4-

yDphenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,096 g, 0,235 mmol) va
trietylamin (0,066 ml, 0,470 mmol) trong diclometan (5 ml) dugc tron & nhiét do
phong véi anhydrit 2,2-difloaxetic (0,029 ml, 0,235 mmol), dugc khudy & cling nhiét
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d6 trong 17 giod. Tiép d6, dung dich natri bicacbonat bio hoa dugc thém vao hén hop
phan g, san phadm phan g dugc chiét bing diclometan. Hon hgp hai pha dugc
cho di qua nhya frit dé loai bo két tha rén va 16p nudce, va 16p hitu co duge cd dic
trong chan khong. San phém cd dic duogc tinh ché va tiép tuc dugc co dac bﬁng séc
ky ¢ot (SiOa, cit 4 g; etanol/diclometan = 0-20%) dé thu duoc N'-(2,2-difloaxetyl)-2-
((1-(4-(1-isopropylpiperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit du6i dang chét rin mau trdng (0,110 g, 96,2%).

Budc 4: Hop chét 2037

/LN )\N
H H
N__N - N__N
T j\ \Nﬁ/\ o
N AN NN e H q
o " N

/>——CF2H
N

N'-(2,2-difloaxetyl)-2-((1-(4-(1-isopropylpiperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,500 g, 1,028 mmol) va 1-
metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,735 g,
3,083 mmol) trong tetrahydrofuran (3 ml) dwgc tron & nhiét do phong rdi tiép do
dugc 1am néng & 150°C dudi birc xa vi séng trong 30 phut, va dugc lam mat v& nhiét
d6 phong dé két thic phan tng. Hon hop phan tmg dugc cd dic dudi dp sut thip dé
loai bo dung mdi. San phim cé dic dwoc tinh ché va tip tuc duge cb dic bing sic
ky cot (SiO2, ¢t 4 g; metanol/diclometan = 0-10%) dé thu duoc 5-(5-(diflometyl)-
1,3,4-oxadiazol-2-y1)-N-(1-(4-(1-isopropylpiperidin-4-
yl)phenyl)xyclobutyl)pyrimidin-2-amin du6i dang chdt rin mau tring (0,016 g,
3,3%).

IH NMR (400 MHz, CDCls) § 8,89 (s, 1H), 7,47 (d, J = 8,3 Hz, 2H), 7,26 (d,
J =83 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,61 (s, 1H), 3,59 - 3,55 (m, 2H), 2,89 - 2,86
(m, 2H), 2,75 - 2,72 (m, 3H), 2,63 - 2,53 (m, 4H), 2,20 - 2,19 (m, 1H), 2,08 - 2,04
(m, 3H), 1,46 (d, J = 6,7 Hz, 6H); LRMS (ES) m/z 469,5 (M + 1).

Vi du 84, Hop chit 2038: 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-

(thiophen-3-yl)xyclobutyl)pyrimidin-2-amin
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Budc 1: 2-metyl-N-(1-(thiophen-3-yl)xyclobutyl)propan-2-sunfinamit

?
N’S\l<
Qar _— g

3-bromothiophen (0,460 ml, 4,907 mmol) va butylliti (dung dich 1,60 M trong
hexan, 3,067 ml, 4,907 mmol) dugc thém vao tetrahydrofuran (5 ml) & -78°C, va
duge khudy & cung nhiét d trong 30 phut, N-xyclobutyliden-2-metylpropan-2-
sunfinamit (0,425 g, 2,454 mmol) va bo triflorua dietyl etherat (0,303 ml, 2,454
mmol) duoc thém vao hdn hop phan tmg, va dugc khudy bd sung trong 1 gid. Tiép
d6, dung dich amoni clorua bdo hoa dugc thém vao hén hop phan tmng, san phim
phan Gng dugc chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich natri
clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cb dic
trong chan khong. San phdm c6 dic duge tinh ché va tiép tuc dugc co dic bing sic
ky cot (SiO2, 2cot 4 g; etyl axetat/hexan = 0-80%) dé thu duoc 2-metyl-N-(1-
(thiophen-3-yl)xyclobutyl)propan-2-sunfinamit dudi dang chit 16ng mau niu nhat
(0,256 g, 20,3%).

Budc 2: 1-(thiophen-3-yl)xyclobutan-1-amin hydroclorua

@%n\ﬁk
(0]

Dung dich ctia 2-metyl-N-(1-(thiophen-3-yl)xyclobutyl)propan-2-sunfinamit
(0,263 g, 1,022 mmol) va axit clohydric (dung dich 1,00 M trong etyl axetat, 2,043

\ HCl
\ NH,

ml, 2,043 mmol) trong etyl axetat (5 ml) dugc chuin bi & nhiét d phong dugc khudy
& ciing nhiét 46 trong 1 gid. H3n hop phan tmg dugc ¢b dic dudi 4p suét thap dé loai
bd dung méi. San phim cb dic duge pha lodng v6i etyl axetat (5 ml) va hexan (5 ml)
va duge khudy & nhiét 36 moi trudong xung quanh. Két tia duoc loc va dugc siy khd
dé thu dugc 1-(thiophen-3-yl)xyclobutan-1-amin hydroclorua duéi dang chit rin
mau vang (0,122 g, 62,9%).
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Budce 3: etyl 2-((1-(thiophen-3-yl)xyclobutyl)amino)pyrimidin-5-cacboxylat

S
HC H
TS @Z}N\r“
A NH; —_— s
2 N\J)\H/OEt N\)\“,OEt
© 0

Dung dich cta 1-(thiophen-3-yl)xyclobutan-1-amin hydroclorua(0,100 g,

0,653 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,122 g, 0,653 mmol) va N,N-
diisopropyletylamin (0,227 ml, 1,305 mmol) trong 1,4-dioxan (5 ml) dugc khudy &
90°C trong 12 gid, va dugc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon
hop phan tmg dugc cd dic dudi 4p suét thip dé loai bo dung méi. San phdm cb dic
dwoc tinh ché va tiép tuc duoc cd dic bing sic ky cot (SiOs, cot 12 g; etyl
axetathexan =  0-40%) d& thu duwoc  etyl  2-((1-(thiophen-3-
yl)xyclobutyl)amino)pyrimidin-5-cacboxylat as pale brown solid (0,044 g, 22,2%).

Budce 4: 2-((1-(thiophen-3-y)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

s\ 9’ s\ ’
N\ N_ _N N\ N_ _N
%W\ or %W\ d
= t = “NH,
0

o
Dung dich cua etyl 2-((1-(thiophen-3-yl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (0,050 g, 0,165 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,207

ml, 3,296 mmol) trong etanol (3 ml) dugc khudy & 120°C trong 4 gid, va dugc lam
mét v& nhiét 46 phong dé két thiic phan ing. Hon hop phan ting dugc ¢d dic dudi ép
suét thap dé loai bé dung méi. San phdm thd duoc st dung ngay ma khong can tinh
ché thém (2-((1-(thiophen-3-yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit, 0,042
g, 88,1%, chét rin mau vang nhat).

Budce 5: N'-(2,2-difloaxetyl)-2-((1-(thiophen-3-

yDxvyclobutyl)amino)pyrimidin-5-cacbohydrazit
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S \ S \ H
H
N\

N\ NYN\ N\rN\ o

N § N AR

= “NH, *N” O CF,H
H
o) o)

Dung dich cia  2-((1-(thiophen-3-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,042 g, 0,145 mmol), anhydrit 2,2-difloaxetic (0,018 ml, 0,145
mmol) va trietylamin (0,051 ml, 0,363 mmol) trong diclometan (5 ml) dugc chuén bj
& nhiét d6 phong duoc khuy & ciing nhiét d¢ trong 1 gid. Hén hop phan tng duoc
¢6 dic dudi ap suét thip dé loai bé dung méi. San pham cd dic duge tinh ché va tiép
tuc duogc ¢b dic bing sic ky cot (SiOa, cot 12 g; metanol/diclometan = 0-20%) dé thu
dugc N'-(2,2-difloaxetyl)-2-((1-(thiophen-3-yl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chit rdn mau vang nhat (0,051 g, 95,6%).

Budc 6: Hop chét 2038

I H N NN
\
%N\“/N\ L0 %W)\ro
N Ny A | )—CFH
0 H N-N

Hon hop cua N'-(2,2-difloaxetyl)-2-((1-(thiophen-3-

yl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,051 g, 0,139 mmol) va 1-metoxy-
N-trietylamoniosunfonyl-metanimidat (chat phan tmg Burgess, 0,066 g, 0,278 mmol)
trong tetrahydrofuran (4 ml) dugc 1lam néng & 150°C trong 30 phut dudi bic xa vi
séng, va dugc 1am mat vé& nhiét do phong dé két thuc phan tmg. Hon hop phén tmg
dugc b dic dudi ap sudt thdp dé loai bé dung méi. Tiép d6, nuée (4 ml) dugc thém
vao hdn hop phan tmg, san phdm phéan tmg dugc chiét bang diclometan (4 ml), va
duoc loc qua nhya frit. Lop hitu co duge ¢ dic trong chan khong. San phim c6 dic
duge tinh ché va tiép tuc dugc cd dic bang séc ky cot (SiOz, cot 4 g; etyl
axetat/hexan = 0-40%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(thiophen-3-yl)xyclobutyl)pyrimidin-2-amin dudi dang chit rin mau vang nhat
(0,032 g, 66,0%).
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1H NMR (400 MHz, CDCls) § 8,94 (d, J = 4,7 Hz, 2H), 7,20 — 7,17 (m, 1H),
7,10 (dd, J = 3,6, 1,2 Hz, 1H), 7,03 (s, 0,25H), 6,96 (dd, J = 5,1, 3,6 Hz, 1H), 6,90 (s,
0,5H), 6,77 (s, 0,25H), 6,35 (br, 1H), 2,81 — 2,64 (m, 4H), 2,20 — 2,02 (m, 2H);
LRMS (ES) m/z 350,3 (M* + 1).

Vi_du_85, Hop chit 2040: 5-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)-N-(1-

thiophen-2-yl)xyclopropyl imidin-2-amin

Budce 1: 1-(thiophen-2-yl)xyclopropan-1-amin

/S a

Dung dich cta thiophen-2-cacbonitril (1,709 ml, 18,323 mmol), titan etoxit
(4,994 ml, 23,820 mmol) va etylmagie bromua (dung dich 1,00 M, 42,144 ml, 42,144
mmol) trong 2-metoxy-2-metylpropan (MTBE, 100 ml) duoc bd sung & -10°C, va
hén hop phan tmg dugc khudy & cling nhiét d¢ trong 1 gid. Bo triflorua dietyl etherat
(4,523 ml, 36,647 mmol) dugc thém vao hdn hop phan tng, va dugc khudy bd sung
& nhiét do phong trong 2 gid. Phan tng dugc ding phan ing & nhi€t d6 phong béng
cach bd sung axit clohydric (dung dich 1,00 M trong nuéc, 54,970 ml, 54,970 mmol)
va khudy trong 5 phut. Tiép d6, nuéc dugce thém vao hdn hop phan tng, san phim
phéan tmg dugc chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich natri
clorua b3o hoa, dugc séy kh6 bing magie sunfat khan, duge loc, va dugc cd dic
trong chéan khong. San phém ¢6 dic duge tinh ché va tiép tuc dugc c6 dic bﬁng séc
ky cot (SiO2, cdt 12 g; metanol/diclometan = 0-10%) dé thu duogc 1-(thiophen-2-
yl)xyclopropan-1-amin duéi dang chit rin mau vang nhat (0,240 g, 9,4%).

Buéc 2: etyl 2-((1-(thiophen-2-yD)xyclopropyl)amino)pyrimidin-5-cacboxylat

s CI_N A _N__N
Sum D - A
Z o+ N A\ OFt N _A\_OEt
0

268

268/358



52349

Dung dich ctia 1-(thiophen-2-yl)xyclopropan-1-amin (0,100 g, 0,718 mmol),
etyl 2-clopyrimidin-5-cacboxylat (0,134 g, 0,718 mmol) va N,N-diisopropyletylamin
(0,250 ml, 1,437 mmol) trong 1,4-dioxan (3 ml) dugc khudy & 90°C trong 5 gio, va
duoc 1am mat v& nhiét do phong dé két thiic phan ting. Hon hop phan tng dugc co
déc dudi ap suét thép dé loai bo dung méi. San phém b dic dugc tinh ché va tiép tuc
duoc cb dic bﬁng séc ky cot (SiOg, c6t 12 g; etyl axetat/hexan = 0-50%) dé thu duoc
etyl 2-((1-(thiophen-2-yl)xyclopropyl)amino)pyrimidin-5-cacboxylat duéi dang chét
rin mau vang nhat (0,052 g, 19,8%).

Bude 3: 2-((1-(thiophen-2-yl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

H /S H

N A NN

RS [
Z NV NH,

o

Dung dich cua etyl 2-((1-(thiophen-2-yl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,050 g, 0,173 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,217
ml, 3,456 mmol) trong etanol (3 ml) dugc chuén bi & nhiét d6 phong duge khuéy o
cung nhiét do trong 18 gid, va duoc co dac dudi ap suét thép dé loai bé dung moéi.
San phim thé dugc st dung ngay ma khong can tinh ché thém (2-((1-(thiophen-2-
yl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit, 0,044 g, 91,6%, chét rin mau vang
nhat).

Budc 4. N'-(2.2-difloaxetyl)-2-((1-(thiophen-2-

vDxvclopropyl)amino)pyrimidin-5-cacbohydrazit

CF,H

S /S W
// H N = N N\
Tl — T s
N N. ~
= NH,
o) (0]

Dung dich cta  2-((1-(thiophen-2-yl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,044 g, 0,160 mmol), trietylamin (0,045 ml, 0,320 mmol) va
anhydrit 2,2-difloaxetic (0,020 ml, 0,160 mmol) trong diclometan (3 ml) dugc chuén
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bi & nhiét d6 phong duge khudy & cling nhiét d6 trong 18 gio. Tiép d6, nudc duge
thém vao hdn hop phan tmg, san phdm phan tng dwgc chiét bing etyl axetat. Lép
hitu co dugc rira bing dung dich natri clorua bio hoa, dugc sy khd bing magie
sunfat khan, dugc loc, va dugc cd dac trong chan khong. San phém ¢6 didc dugc tinh
ché va tiép tuc duogce cd dac béng séc ky cdt (SiOz, cit 4 g; metanol/diclometan = 5-
20%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(thiophen-2-
yDxyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rén mau vang nhat
(0,055 g, 97,4%).

Buéc 5: Hop chét 2040

S
/ S H @XH N
= N N B
?\]I/ ) “ /[?\ ?“TJ\ro
7 N7 CEH | )—CFH
0 H N-N
Hon hop cua N'-(2,2-difloaxetyl)-2-((1-(thiophen-2-

yl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,055 g, 0,156 mmol) va 1-
metoxy-N-trietylamoniosunfonyl-metanimidat (chat phan ung Burgess, 0,074 g,
0,311 mmol) trong tetrahydrofuran (4 ml) dugc lam néng & 150°C trong 30 phut
duéi birc xa vi séng, va duoc 1am mat v& nhiét d6 phong dé két thiic phan tmg. Hon
hop phén tmg dugc ¢b dic dudi ap suat thap 8 loai bé dung méi. Tiép d6, nuée (5
ml) dwoc thém vao hdn hop phan ung, sin phim phan tmg dugce chiét bang
diclometan (5 ml), va dugc loc qua nhuya frit. Lép hitu co duge c6 déc trong chan
khong. San phém ¢d dic duoc tinh ché va dugce co dic béng séc ky cot (SiO2, cot 4 g;
etyl axetat/hexan = 5-40%) dé thu dwogc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-
(1-(thiophen-2-yl)xyclopropyl)pyrimidin-2-amin du6i dang chét rin mau vang nhat
(0,027 g, 51,7%).

1H NMR (400 MHz, CDCls) § 9,08 (s, 1H), 8,97 (s, 1H), 7,12 (dd, J= 5,0, 1,4
Hz, 1H), 7,05 (s, 0,25H), 6,92 (tt, J = 8,5, 2,5 Hz, 2H), 6,91 (s, 0,5H), 6,79 (s,
0,25H), 6,47 (br, 1H), 1,51 — 1,41 (m, 4H); LRMS (ES) m/z 336,0 (M* + 1).
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Vi du 86: Hop chat 2041, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-

(piperidin-1-y)phenvyl)xyclobutyD)pyrimidin-2-amin

Budce 1: 1-(4-(piperidin-1-yDphenyl)xvyclobutan-1-cacbonitril

CN CN

1-(4-bromophenyl)xyclobutan-1-cacbonitril (0,500 g, 2,118 mmol), piperidin
(0,251 ml, 2,541 mmol), tris(dibenzylideneaxeton)dipaladi (Pd2(dba)s, 0,097 g, 0,106
mmol), 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (XPhos, 0,101 g,
0,212 mmol) va natri tert-butoxit (0,407 g, 4,235 mmol) dugc trdn & nhiét d§ phong
trong toluen (4 ml), duoc khudy & 100°C trong 17 gid, va dugc 1am mét vé nhiét do
phong dé két thiic phan tng. Tiép d6, dung dich natri bicacbonat bdo hoa dugc thém
vao hdn hop phéan tmg, san phim phan tng dugc chiét bing etyl axetat. Lép hitu co
dugc rira bang dung dich natri clorua bio hoa, dugc sy khd bing magie sunfat khan,
duoc loc, va duoc ¢6 dic trong chan khong. San phém ¢ dic dugc tinh ché va tiép
tuc dugce c6 dic bﬁng séc ky cot (SiO2, 2¢0t 4 g; etyl axetat/hexan = 0-10%) dé thu
dugc 1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-cacbonitril duéi dang ddu mau nau

(0,445 g, 87,4%).
Budc 2: 1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-cacboxamit

CN

NH,

Dung dich cta 1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-cacbonitril (0,445 g,
1,851 mmol), natri hydroxit (dung dich 3,00 M, 0,617 ml, 1,851 mmol), hydro
peroxit (dung dich 30,00%, 0,567 ml, 5,554 mmol) va tetra-n-butylamoni bromua
(0,006 g, 0,019 mmol) trong metanol (10 ml) duoc chudn bi & nhiét d6 phong dugc

khudy & ciing nhiét d6 trong 18 gid, va duge ¢b dic dudi ap suét thip dé loai bé dung
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moi. San phém ¢6 dic duoc tinh ché va tiép tuc dugc c6 dic bf'ing séc ky cot (SiO,
cot 12 g; metanol/diclometan = 0-5%) dé thu dugc 1-(4~(piperidin-1-
yDphenyl)xyclobutan-1-cacboxamit duéi dang dau mau vang nhat (0,168 g, 35,1%).

Budc 3: 1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-amin hydroclorua

NH,

NH,

Dung dich ctia 1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-cacboxamit (0,168 g,
0,650 mmol), natri hypoclorua (dung dich 11,00%, 0,511 ml, 0,910 mmol) va natri
hydroxit (dung dich 3,00 M, 0,607 ml, 1,821 mmol) trong 1-butanol (5 ml) duoc
chuén bi & nhiét 6 phong duoc khudy & cing nhiét d¢ trong 18 gid. Tiép d6, nuée
duoc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bing etyl axetat.
Lé&p hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sunfat khan, dugc loc, va dugc ¢b dic trong chan khong. San phém ¢d dic dugc pha
lodng véi etyl axetat va dugc bd sung axit clohydric (dung dich 4,00 M trong 1,4-
dioxan, 0,163 ml, 0,650 mmol), va dugc khuéy & nhiét d0 moi trudong xung quanh.
Két tta dugc loc, duge rira bing etyl axetat, va duoc séy kho @& thu duoc 1-(4-
(piperidin-1-yl)phenyl)xyclobutan-1-amin hydroclorua du6i dang chét rin mau vang

dudi dang chét ran mau vang (0,102 g, 58,8%).

Buéc 4: Etyl 2-((1-(4-(piperidin-1-yl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

@

cl_ _N
Q‘ HCl S H N

+ —_— S

NH, N A O i
N__~ 0\/
o
0

1-(4-(piperidin-1-yl)phenyl)xyclobutan-1-amin hydroclorua (0,102 g, 0,382
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,086 g, 0,459 mmol) va N,N-
diisopropyletylamin (0,200 ml, 1,147 mmol) dugc tron & nhiét d§ phong trong 1,4-
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dioxan (4 ml) rdi tiép d6 duoc khudy & 110°C trong 17 gidy, va dugc 1am mat vé nhiét
d6 phong dé két thuc phan Gng. H3n hop phéan tng dugc ¢ dic dudi ap sudt thip dé
loai b6 dung mdi. San phdm c6 dic duge tinh ché va tiép tuc duge cb dic bang sic
ky cdt (SiO2, cOt 4 g; etyl axetat/hexan = 0-15%) dé thu dugc etyl 2-((1-(4-
(piperidin-1-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chit rin
mau vang (0,041 g, 28,2%).

Budce 5: 2-((1-(4-(piperidin-1-yl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

Ch A
NN NN
—_—
D T
NN Z N NH,
0 0

Etyl 2-((1-(4-~(piperidin-1-yl)phenyl)xyclobutyl)Jamino)pyrimidin-5-
cacboxylat (0,039 g, 0,102 mmol) va hydrazin monohydrat (0,100 ml, 2,050 mmol)
dugce tron & nhiét d6 phong trong etanol (2 ml) rdi tiép d6 duge khudy & 110°C trong
17 gidy, va dwoc 1am mat v& nhiét d6 phong dé két thic phan ing. Hon hop phan tmg
duge cd dic dudi ap sudt thip dé loai bé dung moi. San phdm cb dic duge pha lodng
véi etanol (1 ml) va dugc khuéy & nhiét 0 moi trudong xung quanh. Két taa dugc loc,
duge rira bing etanol, va duwoc siy kho dé& thu dugc 2-((1-(4-(piperidin-1-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin mau vang
nhat (0,039 g, 103,8%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(4-(piperidin-1-

vD)phenvl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

@ @
H H
s — Y w S
N H N N, L
Z “NH, Z N” “CF,H
I

(o]
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Dung dich cua 2-((1-(4-(piperidin-1-yl)phenyl)xyclobutyl)Jamino)pyrimidin-5-
cacbohydrazit (0,039 g, 0,106 mmol) va trietylamin (0,044 ml, 0,319 mmol) trong
tetrahydrofuran (5 ml) dugc tron & nhiét d6 phong vé6i anhydrit 2,2-difloaxetic (0,019
g, 0,106 mmol), duoc khudy & cling nhiét d6 trong 17 gid, dugc cd dic dudi ap suit
thép d& loai bd dung méi. Tiép d6, nude duge thém vao hdn hop phan tmg, san phdm
phéan tmg duoc chiét bang diclometan. H3n hop hai pha duogc cho di qua nhua frit dé
loai b6 két ta rin va 16p nude, va 1op hitu co duge co dic trong chan khong, N'-(2,2-
difloaxetyl)-2-((1-(4-(piperidin-1-yl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit dugc st dung ngay ma khong cén tinh ché thém (0,045 g, 95,1%, dau

mau vang).

Bude 7: Hop chét 2041

@ @
N N NN
T s 1 '
Z N7 O CF,H Z \°
o H N-

)—CFH
N

N'-(2,2-difloaxetyl)-2-((1-(4-(piperidin-1-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,039 g, 0,088 mmol) va 1-
metoxy-N-trietylamoniosunfonyl-metanimidat (chdt phan tng Burgess, 0,063 g,
0,263 mmol) trong tetrahydrofuran (2 ml) duoc tron & nhiét dd phong rdi tiép d6
dugc 1am néng & 150°C dudi buc xa vi song trong 30 phut, va dugc lam mat vé nhiét
d6 phong dé két thiic phan tng. HOn hop phan tmg dugce ¢b dic dudi dp suét thap dé
loai b6 dung moi. San phém ¢6 dic duoc tinh ché va tiép tuc dugc cd dic bz"mg séc
ky cot (SiOz, cot 4 g; etyl axetat/hexan = 10-30%) dé thu dugc 5-(5-(diflometyl)-
1,3,4-oxadiazol-2-yl)-N-(1-(4-(piperidin-1-yl)phenyl)xyclobutyl)pyrimidin-2-amin
dudi dang chit rin mau nau nhat (0,004 g, 9,6%).

IH NMR (400 MHz, CDCl3) & 8,88 (s, 2H), 7,42 (d, J = 7,4 Hz, 2H), 7,02 -
6,76 (m, 3H), 6,34 (s, 1H), 3,18 (brs, 4H), 2,75 - 2,68 (m, 2H), 2,63 - 2,58 (m, 2H),
2,17 - 2,14 (m, 1H), 2,00 - 1,94 (m, 1H), 1,74 - 1,60 (m, 6H); LRMS (ES) m/z 427,4
M*+1).

274

274/358



52349

Vi du 87: Hop chit 2042, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(2-

(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin

Budce 1: 1-(2-(Triflometyl)phenyl)xyclobutan-1-cacbonitril

©\/CN + g~ ——————= @25%
CF,

CF3

Dung dich cta 2-(2-(triflometyl)phenyl)axetonitril (1,852 g, 10,000 mmol) va
natri hydrua (60,00%, 0,880 g, 22,000 mmol) trong N,N-dimetylformamit (100 ml)
dugc khudy & 0°C trong 10 phit, va dwgc trdn véi 1,3-dibromopropan (2,019 g,
10,000 mmol). H3n hop phan tng duge khudy bd sung & nhiét dd phong trong 18
gior. Tiép d6, nudc duge thém vao hdn hgp phén tmg, san phim phan tmg dugc chiét
bing etyl axetat. Lop hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy
kho bing magie sunfat khan, dugc loc, va dugc ¢ dic trong chin khong. San pham
cd dic duge tinh ché va tiép tuc dugc cd dic béng sic ky cot (SiOz, cot 40 g; etyl
axetat/hexan = 0-5%) dé thu dugc 1-(2-(triflometyl)phenyl)xyclobutan-1-cacbonitril
dudi dang déu khong mau (0,542 g, 24,1%).

Budce 2: 1-(2-(Triflometyl)phenyl)xyclobutan-1-cacboxamit

0
CN —— NH,
CF, CF,

Dung dich cua 1-(2-(triflometyl)phenyl)xyclobutan-1-cacbonitril (0,542 g,
2,407 mmol), natri hydroxit (dung dich 3,00 M, 0,802 ml, 2,407 mmol), hydro

peroxit (dung dich 30,00% trong nudc, 0,738 ml, 7,221 mmol) va tetra-n-butylamoni
bromua (0,008 g, 0,024 mmol) trong metanol (10 ml) dugc chuin bi & nhiét d6
phong dugc khudy & ciing nhiét do trong 18 gid, duogc c6 dic dudi ap suét thip dé
loai bd dung méi. Tiép d6, nude duge thém vao hdn hop phan tng, san phim phan
g duogc chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua
bao hoa, dugc sdy khd biang magie sunfat khan, dugc loc, va dugc c¢d déc trong chan

khong. San phém ¢d dic duoc tinh ché va tiép tuc dugce ¢o dic béng séc ky ¢t (SiOa,
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cot 12 g etyl axetathexan = 0-50%) dé¢ thu dugc 1-(2-
(triflometyl)phenyl)xyclobutan-1-cacboxamit dudi dang chét rin mau tring (0,288 g,
49,1%).

Budce 3: 1-(2-(Triflometyl)phenyl)xyclobutan-1-amin hydroclorua

o HCI

- . NH,

NH»
CF3 CF3

Dung dich cta 1-(2-(triflometyl)phenyl)xyclobutan-1-cacboxamit (0,288 g,
1,182 mmol), natri hypoclorua (dung dich 10,00% trong nudc, 1,018 ml, 1,655
mmol) va natri hydroxit (dung dich 3,00 M, 1,103 ml, 3,310 mmol) trong 1-butanol
(30 ml) duoc chudn bi & nhiét d6 phong duoc khuéy & cung nhiét d trong 18 gio.
Tiép d6, nwdc duge thém vao hon hop phan g, san phim phan tmg duoc chiét bing
etyl axetat. L6p hitu co duoc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sunfat khan, dugc loc, va duge c¢d dic trong chan khéng. Cin dugc pha
loding i etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 0,443 ml,
1,773 mmol) va dugc khudy ¢ nhiét @6 mdi truong xung quanh. Két tta dugce loc va
duoc sy kho dé thu duoc 1-(2-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua
duéi dang chét rin mau tréng (0,100 g, 33,6%).

Buéc 4: Etyl 2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

HCI Cl N\ H
H N NS
*t NN T T CF3 d\%(ov

1-(2-(Triflometyl)phenyl)xyclobutan-1-amin hydroclorua (0,100 g, 0,397
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,082 g, 0,437 mmol) va N,N-
diisopropyletylamin (0,208 ml, 1,192 mmol) duoc tron & nhiét 46 phong trong 1,4-
dioxan (3 ml) rdi tiép d6 dwoc khudy & 100°C trong 18 gid, va dugc lam mat vé nhiét
d6 phong dé két thic phan tmg. Tiép d6, nuée dugc thém vao hdn hgp phan tng, san
phim phan tmg dugc chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich
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natri clorua bdo hoa, dugc siy kho bang magie sunfat khan, dugc loc, duge rira bﬁng
etyl axetat va dugc c6 dic trong chan khong. San pham c6 dic dugc tinh ché va tiép
tuc dugc cb dic bang sic ky cot (SiOa, cot 4 g; etyl axetat/hexan = 0-5%) dé thu
dugc etyl 2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
duéi dang chit rin mau tring (0,107 g, 73,4%).

2-((1-(2-(Triflometyl)phenyl)xyclobutyl)amino imidin-5-

cacbohydrazit

NN NN
D _— TN
CFs3 N._A_ O CFs3 N__A__N.
NH,
o} o}

Etyl  2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
(0,107 g, 0,291 mmol) va hydrazin monohydrat (0,283 ml, 5,830 mmol) dugc tron &
nhiét d6 phong trong etanol (2 ml) 1di tiép d6 dugc khudy & 80°C trong 18 gid, va
dwoc 1am mét v& nhiét d6 phong dé két thuc phan tmg. Hon hop phén ung duge cd
dic dudi 4p sudt thip dé loai bd dung moi. San pham thd duge sir dung ngay ma
khong cén tinh ché thém (2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit, 0,102 g, 99,6%, chét rin mau tréng).

Budce 6: N'-(2.2-Difloaxetyl)-2-((1-(2-

(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

NN NN
oI, — ROk
3 =z “NH, 3 Z N7 R

0 0

Dung dich cta 2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,102 g, 0,290 mmol), trietylamin (0,081 ml, 0,581 mmol) va
anhydrit 2,2-difloaxetic (0,036 ml, 0,290 mmol) trong tetrahydrofuran (2 ml) dugc

chudn bi & nhiét d6 phong dugc khudy & cling nhiét do trong 18 gid. Tiép do, nude
duoc thém vao hdn hop phéan tng, sin phim phan {mg dugc chiét bing etyl axetat.
L6&p hitu co dugc rira bing dung dich natri clorua béo hoa, dugc sdy kho bang magie

277

277/358



52349

sunfat khan, dugc loc, va dugc c¢d dic trong chan khong. San phém ¢6 didc dugc tinh
ché va tiép tuc duogc co dac bﬁng séc ky cot (SiO2, cot 4 g; etyl axetat’/hexan = 0-
50%) dé thu duoc N'-(2,2-difloaxetyl)-2-((1-(2-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit duéi dang chét rén
mau tring (0,029 g, 23,4%).

Budc 7: Hop chét 2042

NN NN
TN o © - 3OS
el N_ AN CFs N._A\_o0
N~ “CFH \
o H N~

)—CFH
N

N'-(2,2-difloaxetyl)-2-((1-(2-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,029 g, 0,068 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chét phén tng Burgess, 0,024 g, 0,102 mmol) dugc tron & nhi€t do
phong trong tetrahydrofuran (1 ml) rdi tiép d6 duoc khudy & 80°C trong 18 gid, va
duoc 1am maét v& nhiét 6 phong dé két thuc phan tmg. Hon hop phén ung dugc cd
dac dudi ap suét thép @& loai bd dung méi. San phim c6 dic dugc tinh ché va tiép tuc
duoc co dac bﬁng séc ky cot (SiOy, cot 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin duéi dang diu khéng mau (0,008 g,
28,6%).

IH NMR (400 MHz, CDCls) & 8,85 (d, 2H, J = 12,0 Hz), 7,94 (d, 1H, /=79
Hz), 7,64 (d, 1H, J = 8,1 Hz), 7,55 (td, 1H, J=17,7, 0,7 Hz), 7,36 (t, 1H, J = 7,6 Hz),
6,88 (t, LH, J = 51,7 Hz), 6,51 (s, 1H), 2,89 — 2,82 (m, 2H), 2,78 — 2,73 (m, 2H), 2,33
~2.21 (m, 1H), 1,98 — 1,89 (m, 1H); LRMS (ES) m/z 412,3 (M* + 1).

Vi du 88: Hop chit 2043, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-

(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin

Bude 1: 1-(4-(triflometyl)phenyl)xyclobutan-1-cacbonitril
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F3;C

FsC
- CN
CN

Dung dich ctia 2-(4-(triflometyl)phenyl)axetonitril (3,000 g, 16,203 mmol) va
natri hydrua (60,00%, 1,426 g, 35,647 mmol) trong N,N- dimetylformamit (20 ml)
duge khudy & 0°C trong 5 phiit, va dugc tron véi 1,3-dibromopropan (1,645 ml,
16,203 mmol). H3n hop phan tmg dugc khudy bd sung & cing nhiét d6 trong 1 gio,
duoc dimg phan tmg & 0°C bing cach bd sung nuée (10 ml, khudy 10 phut), duge co
dac du6i ap suét thip dé loai bo dung méi. Tiép d6, nuée duge thém vao hdn hop
phan tmg, san phim phan tng duoc chiét bang etyl axetat. Lép hitu co duge rira bang
dung dich natri clorua bao hoa, dugc say kho bing magie sunfat khan, dugc loc, va
dugce c6 dic trong chan khong. San phém ¢b dic duogc tinh ché va tiép tuc dugc cbd
dic bang sic ky cot (Si02, 2¢ot 4 g; etyl axetat/hexan = 0-10%) dé thu duoc 1-(4-
(triflometyl)phenyl)xyclobutan-1-cacbonitril du6i dang dau khong mau (2,430 g,
66,6%).

Budc 2: 1-(4-(triflometyl)phenyl)xyclobutan-1-cacboxamit

FsC F;C

CN —=

NH,

Dung dich ctia 1-(4-(triflometyl)phenyl)xyclobutan-1-cacbonitril (2,430 g,
10,790 mmol), natri hydroxit (dung dich 3,00 M, 3,597 ml, 10,790 mmol), hydro
peroxit (dung dich 30,00%, 3,306 ml, 32,370 mmol) va tetra-n-butylamoni bromua
(0,035 g, 0,108 mmol) trong metanol (100 ml) dugc chuén bi & nhiét d6 phong dugc
khudy & cing nhiét do trong 18 gio. Tiép d6, nude duge thém vao hén hgp phéan ung,
san phim phan tmg duogc chiét bang etyl axetat. L6p hitu co dugce rira bing dung dich
natri clorua bdo hoa, duogc séy kho6 béng magie sunfat khan, dugc loc, va dugc cb dic
trong chin khéng. San pham thd dugc sit dung ngay ma khong cAn tinh ché thém
(2,680 g, 102,1%, dau khong mau).

Budce 3: 1-(4-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua
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FiC Fs;C

o HCl
NH,

Dung dich cta 1-(4-(triflometyl)phenyl)xyclobutan-1-cacboxamit (2,680 g,
11,018 mmol), natri hypoclorua (11,00%, 10,439 g, 15,426 mmol) va natri hydroxit
(dung dich 3,00 M, 10,284 ml, 30,851 mmol) va trong 1-butanol (50 ml) dugc chudn
bi & nhiét d6 phong duoc khudy & cing nhiét d6 trong 18 gid. Tiép d6, nudc duogc
thém vao hdn hop phan tng, san phdm phan tng dugc chiét bing etyl axetat. Lép
hitu co duge rira bang dung dich natri clorua bio hoa, dugc sdy khd bang magie
sunfat khan, dugc loc, va dugc cd dic trong chin khong. Can dugc pha lodng véi etyl
axetat va duoc bd sung axit clohydric (dung dich 4,00 M trong 1,4-dioxan, 2,755 ml,
11,018 mmol) va duoc khudy & nhiét d6 méi trudng xung quanh. Két tha duoc loc,
dwoc rta bing etyl axetat, va duoc sidy khd dé thu dwgc 1-(4-
(triflometyl)phenyl)xyclobutan-1-amin hydroclorua dudi dang chit rin mau tring

(1,260 g, 45,4%).

Budc 4: Etyl 2-((1-(4-(triflometyl)phenyDxyclobutyl)amino)pyrimidin-5-

cacboxylat

F3C HCl Cl N H
Y — 1
2 N__~ o~ \ﬁ
N~ o~
o}
o

1-(4-(triflometyl)phenyl)xyclobutan-1-amin hydroclorua (0,700 g, 2,781
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,571 g, 3,059 mmol) va N,N-
diisopropyletylamin (1,453 ml, 8,344 mmol) dugc trdn & nhi€t 4§ phong trong 1,4-
dioxan (10 ml) rdi tiép d6 dugc khudy & 110°C trong 17 gid, va dugc lam mat vé
nhiét d6 phong @& két thuc phan tng. Hn hop phan tng dugc cb ddc dudi ap suét
thép dé loai bo dung méi. Cin dugc pha lodng véi etanol (5 ml) va dugce khudy &
nhiét d6 mo6i truong xung quanh. Két taa duoc loc, duogc ria béng etanol, va dugc
sdy kho dé thu dugc etyl 2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat dudi dang chit rin mau cam nhat (0,557 g, 54,8%).
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Budc 5: 2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit

F3C FsC
NN NN
T T
= ~ = “NH,
o o

Etyl  2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
(0,557 g, 1,525 mmol) va hydrazin monohydrat (1,482 ml, 30,490 mmol) dugc trdn &
nhiét dd phong trong etanol (8 ml) 16i tiép d6 duoc khudy & 110°C trong 17 gio,
duoc 1am mét v& nhiét do phong dé két thuc phan tmg. Két thia dugc loc, dugc rira
bing  etanol, va  duoc sy kho 48 thu  duwoc  2-((1-(4-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dui dang chét rin
mau tring (0,456 g, 85,1%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(4-

(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

FsC FsC
H
N__N

H
o N_ _N
TN w TN j\
N__~ N‘NHZ N__~ N‘N CFH
I

(0]

Dung dich cta 2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,569 mmol) va trietylamin (0,159 ml, 1,139 mmol) trong
tetrahydrofuran (8 ml) duoc tron & nhiét 6 phong v6i anhydrit 2,2-difloaxetic (0,071
ml, 0,569 mmol), dugc khudy & cling nhiét do trong 18 gio, va duoc c6 dic dudi ap
suét thip dé loai bé dung méi. Cin duge pha lodng véi diclometan (5 ml) va dugc
khudy & nhiét d6 moi trudong xung quanh. Két toa dugc loc, duge rira bing
diclometan, va duoc sy kho dé& thu dugc N'-(2,2-difloaxetyl)-2-((1-(4-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du6i dang chét rin
mau tréng (0,240 g, 98,2%).

Buéc 7: Hop chit 2043
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FsC F3C
H H
N ¥ M o I N\rN\
N N L N
Z N~ “CF,H AN O
4 H

rL ,)—CF2H

4

N'-(2,2-difloaxetyl)-2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,240 g, 0,559 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (ch4t phan img Burgess, 0,400 g, 1,677 mmol) trong tetrahydrofuran (4
ml) duge trdn & nhiét 46 phong roi tiép d6 duoc lam néng & 150°C duéi bic xa vi
séng trong 30 phut, va dugc 1am mét v& nhiét d6 phong dé két thic phan tng. Hon
hop phan tmg dugc ¢ dic dudi ap sudt thip dé loai bo dung méi. Tiép d6, nudc
duoc thém vao hdn hop phan tng, san phim phan tmg dugc chiét bing diclometan.
Hén hop hai pha dugc cho di qua nhua frit d& loai bé két tia ran va 16p nuéc, va 16p
hitu co duge ¢ dic trong chan khong. San phdm c6 dic duogc tinh ché va tiép tuc
duoc c6 dac béng séc ky cOt (SiO2, cOt 4 g; etyl axetat’/hexan = 0-15%) dé thu duoc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin duéi dang chdt rin mau tréing
(0,038 g, 16,5%).

IH NMR (400 MHz, CDCl3) & 8,92 (s, 1H), 8,85 (s, 1H), 7,64 (d, J = 8,5 Hz,
2H), 7,60 (d, J = 8,5 Hz, 2H), 7,02 - 6,76 (m, 1H), 6,54 (s, 1H), 2,80 - 2,73 (m, 2H),
2,64 - 2,57 (m, 2H), 2,30 - 2,21 (m, 1H), 2,08 - 2,04 (m, 1H); LRMS (ES) m/z 412,1
M*+1).

Vi du 89: Hop chat 2044, 5-(5-(triflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(4-

(triflometyl)phenvl)xyclobutyl)pyrimidin-2-amin

Budc 1: N'-(2.2.2-trifloaxetyl)-2-((1-(4-

(triflometyl)phenvyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

FsC F3C
H H
oy - Y w8
N § N N
= “NH, 7 N7 CF,
I H
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Dung dich cua 2-((1-(4-(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,569 mmol) va trietylamin (0,159 ml, 1,139 mmol) trong
tetrahydrofuran (8 ml) dugc tron & nhiét dd phong vadi anhydrit trifloaxetic (0,080 ml,
0,569 mmol), dugc khudy & cling nhiét do trong 18 gid, va dugc c6 dic dudi 4p suét
thip dé loai bé dung méi. Cin dugc pha lodng véi diclometan (5 ml) va duogc khudy
& nhiét 0 moi trrong xung quanh. Két tha duoc loc, duge rira b?mg diclometan, va
duogc sdy kho aé thu duogc N'-(2,2,2-trifloaxetyl)-2-((1-(4-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin
mau tring (0,097 g, 38,1%).

Budce 2: Hop chét 2044

FsC F3C
H H
NYN\ o - NYN\
| H |
N~ N‘NJ\CF N~ 0>—CF
3 \ 3
o M Ny

N'-(2,2,2-trifloaxetyl)-2-((1-(4-
(triflometyl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,097 g, 0,217

mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan umg Burgess,
0,155 g, 0,651 mmol) trong tetrahydrofuran (4 ml) dugc tron & nhi€t 4o phong rdi
tiép d6 dugc 1am néng & cing nhiét do dudi bic xa vi séng trong 30 phut, dugc ¢d
dic dudi ap suét thip dé loai bo dung méi. Tiép do, nuée duogce thém vao hén hop
phan tmg, san phim phéan tGng dugc chiét bang diclometan. Hon hop hai pha dugc
cho di qua nhya frit dé loai bo két tia rén va 16p nude, va 16p hitu co duge cb dic
trong chan khong. San phim c6 dic duge tinh ché va tiép tuc dugc co dic bing sic
ky cot (SiO2, cdt 4 g; etyl axetat/hexan = 0-15%) dé thu dugc 5-(5-(triflometyl)-
1,3,4-oxadiazol-2-yl)-N-(1-(4-(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin dudi
dang chét rin mau cam nhat (0,009 g, 9,7%).

IH NMR (400 MHz, CDCL) & 8,47 (s, 1H), 8,40 (s, 1H), 7,62 - 7,58 (m, 4H),
6,47 (s, 1H), 2,77 - 2,70 (m, 2H), 2,60 - 2,53 (m, 2H), 2,23 - 2,20 (m, 1H), 2,05 -
2,02 (m, 1H); LRMS (ES) m/z 430,3 (M*+ 1).
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Vi du 90: Hop chit 2045, 5-(5-(diflometyl)-1.3,4-oxadiazol-2-y1)-N-(1-(3.4-

diflophenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: 1-(3.4-diflophenyl)xyclobutan-1-cacbonitril

E
I :l CN CN
F F

Dung dich cua 2-(3,4-diflophenyl)axetonitril (7,730 g, 50,480 mmol) trong
N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 5,047 g,

126,200 mmol). H3n hop phan tmg dugc khudy & ciing nhiét do trong 30 phut, duoc
xtr Iy & nhiét d6 phong véi 1,3-dibromopropan (10,191 g, 50,480 mmol), duge khqu
bd sung trong 12 gio. Tiép d6, nue duge thém vio hén hop phan tng, san phim
phén tmg duge chiét bang etyl axetat. Lép hitu co duge ria bang dung dich natri
clorua bdo hoa, duoc sy kho béng magie sunfat khan, dugc loc, va duoc c6 dic
trong chan khong. San phém ¢d dic dugc tinh ché va tiép tuc duge cb dic bing séc
ky cot (SiO2, cOt 40 g; etyl axetathexan = 0-20%) dé thu dugc 1-(3.4-
diflophenyl)xyclobutan-1-cacbonitril du¢i dang diu khong mau (5,100 g, 52,3%).

Budce 2: 1-(3.4-diflophenyl)xyclobutan-1-cacboxamit

F CN F NH,

Dung dich ctia 1-(3,4-diflophenyl)xyclobutan-1-cacbonitril (5,100 g, 26,398
mmol), natri hydroxit (dung dich 3,00 M trong H20, 26,398 ml, 79,193 mmol), hydro
peroxit (dung dich 30,00%, 8,089 ml, 79,193 mmol) va tetra-n-butylamoni bromua
(0,851 g, 2,640 mmol) trong metanol (30 ml) duoc chudn bi & nhiét d6 phong dugc
khudy & cling nhiét d6 trong 12 gid. Tiép d6, nuéc dugc thém vao hdén hop phan ung,
san phdm phan tmg dugc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich
natri clorua bdo hoa, duoc sdy kho béng magie sunfat khan, dugc loc, va dugc ¢o déc

trong chan khong. San phim ¢6 dic duge tinh ché va tiép tuc duge cd dic bang sic
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ky cot (SiOz, cot 40 g; etyl axetathexan = 0-40%) dé thu dugc 1-(3,4-
diflophenyl)xyclobutan-1-cacboxamit du¢i dang chét rén mau tring (3,200 g,
57,4%).

Budce 3: 1-(3.4-diflophenyl)xyclobutan-1-amin hydroclorua

E F
o HCl

F NH, F

Dung dich cta 1-(3,4-diflophenyl)xyclobutan-1-cacboxamit (3,200 g, 15,151
mmol), natri hydroxit (dung dich 3,00 M trong H>O, 15,151 ml, 45,452 mmol), natri
hypoclorua (1,692 g, 22,726 mmol) trong 1-butanol (20 ml) dugc chuén bi & nhiét do
phong dugc khudy & cling nhiét d¢ trong 12 gio. Tiép d6, nuéc duge thém vao hén
hop phan tmg, san phim phan tmg dugc chiét bing etyl axetat. Lop hitu co duge rira
bing dung dich natri clorua béo hoa, duge sdy kho bing magie sunfat khan, dugc loc,
va dugc ¢6 dic trong chin khong. Cin dugc pha lodng véi etyl axetat rdi tiép d6
duogc bd sung axit clohydric (dung dich 1,00 M trong EA, 15,151 ml, 15,151 mmol),
duoc khudy & nhiét d6 moi trudong xung quanh. Két tia duoc loc, dugc rira bang
hexan va dugc siy kho dé thu dugc 1-(3,4-diflophenyl)xyclobutan-1-amin
hydroclorua duéi dang chat rin mau trdng (1,000 g, 30,0%).

Budc 4: etyl 2-((1-(3.4-diflophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

F
F HCl C'\WN\ oo
., F D
F + N A~_O_
0
o]

1-(3,4-diflophenyl)xyclobutan-1-amin hydroclorua (1,000 g, 4,552 mmol),

etyl 2-clopyrimidin-5-cacboxylat (0,849 g, 4,552 mmol) va N,N-diisopropyletylamin
(1,982 ml, 11,381 mmol) dugc tron & 80°C 1,4-dioxan (10 ml) rdi tiép d6 dugc
khuéy & cung nhiét d6 trong 12 gid, va dugce lam mat v& nhiét d6 phong dé két thic
phan tmg. Tiép d6, nudc duge thém vao hdn hop phan tng, san phim phan tng dugc

chiét bing etyl axetat. Lop hitu co duge ria bing dung dich natri clorua bdo hoa,
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duoc say kho béng magie sunfat khan, dugc loc, va dugc cd dic trong chén khong.
San phém cd dic duogc tinh ché va tiép tuc dugc cd dic béng séc ky cot (SiOy, cot 12
g; etyl axetathexan = 0-30%) @& thu dugc etyl 2-((1-(3,4-
diﬂophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang chét rin mau tring
(1,200 g, 79,1%).

Bude 5: 2-((1-( 3,4-diﬂophenvl)xvclobutvl)amino)pvrimidin-5-cacbohvdrazit

F F
SN RN
F YOS —_— F YY) H
N_A__O_~ N N,
o) o

Hon hop cua etyl 2-((1-(3,4-diﬂophenyl)xyclobutyl)amino)pyrimidin-S-
cacboxylat (1,200 g, 3,600 mmol) va hydrazin monohydrat (3,499 ml, 7 1,999 mmol)

trong etanol (10 ml) dugc lam néng & 120°C trong 1 gio dudi buc xa vi séng, va
duoc lam mat vé nhiét 36 phong d8 két thiic phéan ung. Tiép d6, nude duge thém vao
hdn hop phan tmg, san phim phan tmg dugc chiét bang etyl axetat. Lép hitu co dugce
rira bing dung dich natri clorua béo hoa, dugc sdy kho bang magie sunfat khan, dugc
loc, va duoc cd dic trong chan khong. San phdm c6 dic dugc tinh ché va tiép tuc
dwoc ¢b dic bing shc ky cot (SiOz, ot 12 g; metanol/diclometan = 0-10%) dé thu
dugc 2-((1-(3,4-diﬂophenyl)xyclobutyl)amino)pyrimidin-S-cacbohydrazit dudi dang
chét rén mau tréng (0,740 g, 64,4%).

Budc 6: N'-(2.2-difloaxetyl)-2-((1-(3.4-

diﬂophenvl)xvclobutvl)amino)nvrimidin-5-cacbohvdrazit

F F
H
NN ¥
NN
DZ; oy %Y "
“NH, NN NN croH
o] o H

Dung dich cla 2-((1-(3,4-diﬂophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,720 g, 2,255 mmol), anhydrit 2,2-difloaxetic (0,280 ml, 2,255

mmol) va trietylamin (0,471 ml, 3,382 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d6 phong duoc khuéy & cung nhiét do trong 1 gio. Két taa duoc loc, duge
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rita bing hexan, va dwgc siy khd dé thu duge N'-(2,2-difloaxetyl)-2-((1-(3,4-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du6i dang chét rin mau
trang (0,660 g, 73,7%).

Budc 7: Hop chét 2045

F. F
Ir:li N H N
F D Hj,\ — °F D
< N
N~ NN CF,H = \O
(@] H N-

)7——CF2H
N

Hon hop clia N'-(2,2-difloaxetyl)-2-((1-(3,4-
diflophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,700 g, 1,762 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,630 g,
2,643 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut
duéi birc xa vi séng, va dugc lam mat vé nhiét 46 phong @& két thiic phan tmg. Tiép
6, nuée dugc thém vao hdn hop phan tng, san phim phan tmg dugc chiét bang etyl
axetat. L6p hitu co dugc rira bang dung dich natri clorua bio hoa, duoc sdy kho bang
magie sunfat khan, dugc loc, va dugc c6 ddc trong chan khong. San phém cO dac
duoc tinh ché va tiép tuc duogc co dic bing séc ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dwgc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-
(3,4-diﬂophenyl)xyclobutyl)pyrimidin-Z-amin duéi dang chat rin mau tring (0,520
g, 77,8%).

'H NMR (400 MHz, CDCls) § 8,90 (s, 2H), 7,75 ~ 7,31 (m, 1H), 7,25 ~ 7,21
(m, 1H), 7,15 ~ 7,08 (m, 1H), 7,03 (s, 0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,35 (s,
1H), 2,74 ~ 2,67 (m, 2H), 2,61 ~ 2,54 (m, 2H), 2,22 ~ 2,17 (m, 1H), 2,05 ~ 2,00 (m,
1H),; LRMS (ES) m/z 380,1 (M* + 1),

Vi du 91, Hop chit 2046: 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-

flo-3-morpholinophenyl)xyclobutyl)pyrimidin-2-amin

Buéce 1: 2-(3-bromo-4-flophenyl)axetonitril
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Fj@\/ FD\/
C
Br Br Br N

Dung dich cta 2-bromo-4-(bromometyl)-1-flobenzen (20,000 g, 74,649
mmol), kali xyanua (14,583 g, 223,947 mmol) va tetra-n-butylamoni bromua (2,406
g, 7,465 mmol) trong diclometan (80 ml)/nuée (80 ml) duge chuén bi & nhiét do
phong duoc khudy & ciing nhiét do trong 4 gio. Tiép d6, nuéc duge thém vao hén
hgp phéan tng, san pham phén {mg dugc chiét bing diclometan. L&p hitu co dugc rira
béng dung dich natri bicacbonat bdo hoa, dugc say kho bang magie sunfat khan,
duoc loc, va dugc cd dic trong chan khdng. San phém cd dic dugc tinh ché va tiép
tuc dugc cd dac béng séc ky cot (SiOz, cdt 120 g; etyl axetat/hexan = 0-20%) dé thu
duoc 2-(3-bromo-4-flophenyl)axetonitril dudi dang chét 16ng khong mau (14,200 g,
88,9%).

Budc 2: 1-(3-bromo-4-flophenyl)xyclobutan-1-cacbonitril
F F
BrD\/CN i Br CN

Dung dich ctia 2-(3-bromo-4-flophenyl)axetonitril (10,000 g, 46,720 mmol)
trong N,N-dimetylformamit (50 ml) & 0°C dugc bd sung natri hydrua (60,00%, 4,671

g, 116,801 mmol). Hon hop phan tmg duge khudy & ciing nhiét do trong 30 phut,
duoc xit ly & nhiét dd phong véi 1,3-dibromopropan (4,764 ml, 46,720 mmol), dugc
khudy bd sung trong 12 gid. Tiép d6, nuéc duge thém vao hdn hop phén ung, san
phdm phan ung dugc chiét bing etyl axetat. Lop hitu co duoc rira bang dung dich
natri clorua bio hoa, duoc siy kho béng magie sunfat khan, dugc loc, va dugc cd dac
trong chan khong. San phém cd dic dugc tinh ché va tiép tuc dugc c6 dac béng séc
ky cot (SiOz, cot 80 g; etyl axetat/hexan = 0-30%) dé thu duoc 1-(3-bromo-4-
flophenyl)xyclobutan-1-cacbonitril dudi dang chét 16ng khong mau (6,958 g, 58,6%).

Bude 3: 1-(3-bromo-4-flophenyl)xyclobutan-1-cacboxamit
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CN
Br Br NH,

Dung dich cua 1-(3-bromo-4-flophenyl)xyclobutan-1-cacbonitril (6,200 g,
24,400 mmol), natri hydroxit (dung dich 3,00 M, 2,033 ml, 6,100 mmol), hydro
peroxit (30,00%, 8,300 g, 73,200 mmol) va tetra-n-butylamoni bromua (0,393 g,
1,220 mmol) trong metanol (100 ml) dugc chuén bi & nhiét do phong dugc khudy &
cung nhiét do trong 18 gio. Tiép d6, nuéc duge thém vao hén hop phan mg, san
phdm phén tmg dugc chiét bing etyl axetat. Lop hitu co dugc rira bang dung dich
natri clorua bdo hoa, dugc séy khé béng magie sunfat khan, dugc loc, va dugc co dac
trong chan khong. San phim cb dic duoc tinh ché va tiép tuc duoc co dic bing sic
ky cot (SiOz, ct 40 g; etyl axetat/hexan = 30-80%) dé thu dugc 1-(3-bromo-4-
flophenyl)xyclobutan-1-cacboxamit du¢i dang chét rén mau tring (6,421 g, 96,7%).

Budce 4: 1-(3-bromo-4-flophenyl)xyclobutan-1-amin hydroclorua

F o F HCl

NH,

Br NH, Br

Dung dich cua 1-(3-bromo-4-flophenyl)xyclobutan-1-cacboxamit (7,420 g,
27,267 mmol), natri hypoclorua (9,78%, 29,055 g, 38,174 mmol) va natri hydroxit
(dung dich 3,00 M, 25,450 ml, 76,349 mmol) trong 1-butanol (60 ml) dugc chuén bi
& nhiét d6 phong dugc khudy & cling nhiét d¢ trong 18 gio. Tiép d6, nudc duge thém
vao hén hop phan umg, san phAm phén mg dugc chiét bang etyl axetat. L6p hitu co
duoc rira bang dung dich natri clorua bio hoa, dugc sdy kho bing magie sunfat khan,
duogce loc, va duge co dic trong chan khong. San phim c6 dic duoc pha lodng véi
axit clohydric (7,531 ml) va dugc khudy & nhiét 46 mdi truong xung quanh. Két tia
duoc loc, duge rua béng etyl axetat, va dugc séy kho dé thu duoc 1-(3-bromo-4-
flophenyl)xyclobutan-1-amin hydroclorua du¢i dang chit rén mau tring (5,284 g,
69,1%).

Budce 5: tert-butyl (1-(3-bromo-4-flophenyl)xyclobutyl)cacbamat
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F HCl F

Br NH; Br \n/ \|<

Dung dich cua 1-(3-bromo-4-flophenyl)xyclobutan-1-amin hydroclorua
(2,500 g, 8,910 mmol) va N,N-diisopropyletylamin (3,104 ml, 17,821 mmol) trong
tetrahydrofuran (50 ml) dugc tron & nhiét 46 phong voi di-tert-butyl dicacbonat
(2,139 g, 9,801 mmol). Ho6n hop phan tmg duoc khudy & ciing nhiét d¢ trong 24 gio.
Tiép @6, nu6c duge thém vao hdn hop phan tng, san pham phan tng dugc chiét bang
etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sunfat khan, dugc loc, va duge cd dic trong chan khong. San pham cd
dic dugc tinh ché va tiép tuc dugc co déc bang séc ky cot (SiOz, cot 80 g; etyl
axetathexan = 10-50%) dé thu dugc tert-butyl (1-(3-bromo-4-
flophenyl)xyclobutyl)cacbamat duéi dang chét rin mau tring (1,355 g, 44,2%).

Budc 6: tert-butyl (1-( 4-flo-3-morpholinophenyl)xyclobutyl)cacbamat

. F
H
H NH N.
BrDéN\Boc * ol/\\) cl>/\ NDZ§ Boc

Hon hop cua tert-butyl (1-(3-bromo-4-flophenyl)xyclobutyl)cacbamat (0,300
g, 0,872 mmol), morpholin (0,226 ml, 2,615 mmol), xesi cacbonat (0,852 g, 2,615
mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,040 g, 0,044 mmol) va 2-
dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (XPhos, 0,042 g, 0,087 mmol)

trong toluen (5 ml) duoc lam néng hdi luu trong 12 gid, va duge lam mét vé nhiét do
mdi trudng xung quanh dé két thiic phan ung, duoc loc qua tAm xé-lit d8 loai bo chit
rén. Tiép d6, nuéc duge thém vao hdn hop phan tmg, san phAm phan tmg dugc chiét
béng etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bio hoa, dugc sy
kho bing magie sunfat khan, duoc loc, va duge c6 dic trong chan khong. San phém
cd dic duogc tinh ché va tiép tuc duge co dic béng sic ky cot (SiOz, cot 12 g; etyl

axetat/hexan = 0-30%) dé  thu dugc  tert-butyl (1-(4-flo-3-
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morpholinophenyl)xyclobutyl)cacbamat duéi dang chit rin mau nau (0,220 g,
72,0%).

Budce 7: 1-(4-flo-3-morpholinophenyl)xyclobutan-1-amin hydroclorua

F F
H HCI

N N‘Boc - NH

Dung dich cua tert-butyl (1-(4-flo-3-morpholinophenyl)xyclobutyl)cacbamat
(0,220 g, 0,628 mmol) va axit clohydric (dung dich 1,00 M trong etyl axetat, 1,883
ml, 1,883 mmol) trong metanol (3 ml) dugc chuén bi & nhiét d6 phong dugc khqu o
cung nhiét d6 trong 2 gid, va dugc cd dic dudi 4p sut thép dé loai bo dung méi. Cin
dugc pha lodng vdi etyl axetat (5 ml) va hexan (1 ml) va duoc khudy & nhiét d6 moi
treong xung quanh. Két tha dugce loc, dugc ria bing hexan, va dugc siy kho dé thu
duogc 1-(4-flo-3-morpholinophenyl)xyclobutan-1-amin hydroclorua duéi dang chét
rin mau nau (0,180 g, 100,0%).

Budc 8: etyl 2-((1-(4-flo-3-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

F F
HO  Cl N
A H
S “Dé R NQZENTE\(
(o} (0] N~ OEt
o)
0

Dung dich cua 1-(4-flo-3-morpholinophenyl)xyclobutan-1-amin hydroclorua
(0,190 g, 0,663 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,124 g, 0,663 mmol) va
N,N-diisopropyletylamin (0,288 ml, 1,656 mmol) trong 1,4-dioxan (5 ml) duoc
khudy & 90°C trong 12 gid, va dugc 1am mét vé nhiét d phong dé két thiic phan tmg.
Hén hop phén tng duge ¢ dic dudi dp suét thip dé loai bo dung mdi. San pham cb
dic duge tinh ché va tiép tuc dugc ¢b dic bang sic ky cot (SiO2, 2ct 4 g; etyl
axetat/hexan =  10-60%) @& thu  dugc  etyl  2-((1-(4-flo-3-
morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat dud¢i dang chit rin
mau vang nhat (0,123 g, 46,4%).
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Budc 9 2-(( 1-(4-ﬂo-3-morpholinophenyl)xvclobutvl)amino)pvrimidin-5-

cacbohydrazit

F F
H H
ﬁNj@Z;NTN\ _ (\NJQZENTN\ H
o/ N._h\__OEt o N _N.
2y an,,

Dung dich cua etyl 2-((1-(4-flo-3-
morpholinophenyl)xyclobutyl)amino)pyrimidin-5—cacboxylat (0,123 g, 0,307 mmol)
va hydrazin (dung dich 50,00% trong nudc, 0,386 ml, 6,143 mmol) trong etanol (4
ml) duge khudy & 120°C trong 12 gid, va duoc lam mét vé nhiét do phong dé két
thiic phan tmg. Hén hop phan tmg duge cd ddc dudi ap sudt thip dé loai b dung
mdi. San phdm tho duge sit dung ngay ma khong cAn tinh ché thém (2-((1-(4-flo-3-
morpholinophenyl)xyclobutyl)amino)pyrimidin—S-cacbohydrazit, 0,108 g, 91,0%,

chét ran mau trang).

Budc 10: N'-(2,2-difloaxetyl)-2-((1-(4-flo-3-

morpholinophenyl)xvclobutvl)amino)pyrimidin-S-cacbohvdrazit

F F
N N _— N S o
Sat N SAL L SUR W
H
(o]

Dung dich cua 2-((1-(4-ﬂo-3-morpholinophenyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,108 g, 0,279 mmol), anhydrit 2,2-difloaxetic (0,035 ml, 0,279

mmol) va trietylamin (0,097 ml, 0,699 mmol) trong diclometan (5 ml) duge chuén bi

& nhiét dd phong dugc khudy & cling nhiét do trong 1 gio. Tiép d6, nudc duge thém
vao hén hgp phan ung, san pham phén tng dugc chiét bang etyl axetat. L6p hitu co
duoc rira béng dung dich natri clorua bdo hoa, dugc séy kho bang magie sunfat khan,
duogc loc, va duge co dic trong chan khong. San phém c6 dic dugc tinh ché va tiép
tuc dugc co dic béng séc ky cot (SiO2, cot 4 g; metanol/diclometan = 0-30%) dé thu
dugce N'-(2,2-difloaxetyl)-2-((1-(4-flo-3-
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morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chét long
mau vang (0,107 g, 82,7%).

Budce 11: Hop chét 2046

F. F.
(\Njgén\rhl\ 0 NJQZEH YN
| H - =
o N\)\'(N\N/U\CF " o/ Nl\)\ro
H 2 ,\} />—‘CF2H
=N

Han hop ciia N'-(2,2-difloaxetyl)-2-((1-(4-flo-3-

morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,215
mmol) va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess,
0,054 g, 0,226 mmol) trong tetrahydrofuran (3,5 ml) dugc l1am néng & 150°C trong
30 phut dudi birc xa vi séng, va dugc lam mat vé nhiét 6 phong @& két thic phan
tmg. Hon hop phén tng duge cd dic dudi ap suit thap dé loai bé dung moi. Tiép do,
nudce (5 ml) duge thém vio hén hop phan Ung, san phim phan tmg dugc chiét bang
diclometan (5 ml), va dugc loc qua nhya frit, Lép hitu co duge c6 déc trong chin
khong. San phim c6 dic dugc tinh ché va tiép tuc duoc cb dic béng sic ky cot (SiO2,
cOt 4 g; etyl axetat/hexan = 10-60%) dé thu duogc 5-(5-(diflometyl)-1,3,4-oxadiazol-
2-y1)-N-(1-(4-flo-3-morpholinophenyl)xyclobutyl)pyrimidin-2-amin dudi dang bot
mau tréng (0,066 g, 68,7%).

'H NMR (400 MHz, CDCLs) & 8,89 (s, 2H), 7,11 — 7,06 (m, 2H), 7,05 — 6,95
(m, 1H), 7,03 (s, 0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,43 (br, 1H), 3,91 — 3,85
(m, 2H), 3,12 — 3,07 (m, 2H), 2,71 (tdd, J = 8,0, 6,3, 4,2 Hz, 2H), 2,66 — 2,57 (m,
2H), 2,24 — 2,13 (m, 1H), 1,98 (tdd, J = 10,0, 6,9, 3,8 Hz, 1H); LRMS (ES) m/z
4453 (M*+ 1).

Vi du 92: Hop chit 2047, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(2-

metoxyphenyl)xyclopropyl)pyrimidin-2-amin

Budc 1: 1-(2-metoxyphenyl)xyclopropan-1-amin hydroclorua
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Dung dich cua 2-metoxybenzonitril (5,000 g, 37,552 mmol), etyl
magiebromua (dung dich 1,00 M, 93,879 ml, 93,879 mmol) va titan etoxit (11,810
ml, 56,327 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) dugc khudy & 0°C
trong 1 gid, va dugce tron véi bo triflorua dietyl etherat (9,269 ml, 75,103 mmol).
Hbn hop phéan tmg duge khuy b sung & nhiét d6 phong trong 12 gid. Tiép d6, nudce
duoc thém vao hdn hop phan tmg, san phdm phan tmg dugc chiét bing etyl axetat.
Lép hitu co duge rira bang dung dich natri clorua bio hoa, duoc siy kho bing magie
sunfat khan, dugc loc, va dugce c6 dic trong chan khong, Cén dugc pha lodng vdi etyl
axetat rdi tiép d6 duogc bd sung axit clohydric (dung dich 1,00 M trong EA, 37,552
ml, 37,552 mmol), dugc khqu & nhiét d6 moi trudong xung quanh. Két tua duoc loc,
duoc rira bing hexan va duoc siy kho dé thu dugc 1-(2-metoxyphenyl)xyclopropan-

1-amin hydroclorua duéi dang chit rin mau tring (1,000 g, 13,3%).

Busec 2: etyl 2-((1-(2-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat

|

o o
~ Cl N H
HCI W S N._N
NH, N o h
+ N~ O\/
(0]
(e]

Dung dich cua 1-(2-metoxyphenyl)xyclopropan-1-amin hydroclorua (0,500 g,
2,504 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,467 g, 2,504 mmol) va N,N-
diisopropyletylamin (1,090 ml, 6,260 mmol) trong 1,4-dioxan (20 ml) dugc khudy &
80°C trong 12 gid, va dugc 1am mat vé nhiét d6 phong dé két thic phan tng. Tiép
d6, nude dwoc thém vao hdn hop phan tmg, san phim phan tmg dugc chiét bang etyl
axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc c6 dic trong chan khong. San phdm c6 dic
duge tinh ché va tiép tuc dugc c6 dac béng sdc ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duogc etyl 2-((1-(2-
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metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du¢i dang chét rin mau

tréng (0,650 g, 82,8%).

Budc 3: 2-((1-(2-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit

|
(0] (0]
NN NN
N Y H
N~ o~ N~ N.
(0]

Hon hop cua etyl 2-((1-(2-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,500 g, 1,596 mmol) va hydrazin monohydrat (1,551 ml, 31,912 mmol)
trong etanol (10 ml) dugc 1am néng & 120°C trong 1 gid dudi birc xa vi séng, duoc
lam mét v& nhiét d6 phong dé két thic phan tmg. Két tua dugc loc, dugc rira bing
hexan, va duoc sy  khd dé thu duoc 2-((1-2-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chdt rin
mau tring (0,255 g, 53,4%).

Budc 4: N'-(2.2-difloaxety])-2-((1-(2-

metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

d 8
%H Ng ©/KHYN\ o
0 0

Dung dich cta 2-((1-(2-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,255 g, 0,852 mmol), anhydrit 2,2-difloaxetic (0,106 ml, 0,852
mmol) va trietylamin (0,178 ml, 1,278 mmol) trong diclometan (10 ml) dugc chuén
bi ¢ nhiét d6 phong duoc khuéy & cung nhiét d6 trong 1 gio. Két taa dugce loc, duoc
rira bing hexan, va dugc sdy kho dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(2-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chdt rin
mau tréng (0,300 g, 93,3%).
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Buéc 5: Hop chét 2047

N” “CF,H o
o ,\LN/>—-CF2H
Hoén hop cia N'-(2,2-difloaxetyl)-2-((1-(2-

metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,300 g, 0,795 mmol)
va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan Gng Burgess, 0,284 g,
1,193 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut
dudi bire xa vi séng, va dwoc 1am mét vé nhiét do phong dé két thuc phan ung. Tiép
d6, nwéc dugc thém vao hdn hop phan tmg, san phim phan ting dugc chiét bang etyl
axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugce c¢d dic trong chin khong. San phim c6 dic
duge tinh ché va tiép tuc duoc co dic bang séc ky cot (SiOa, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin du6i dang chét rdn mau tring (0,200 g,
70,0%).

IH NMR (400 MHz, CDCLs) & 9,01 ~ 8,87 (m, 2H), 7,61 (dd, J = 7,5, 1,7 Hz,
1H), 7,27 ~ 7,23 (m, 1H), 7,03 (s, 0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 6,98 (s,
1H), 6,93 ~ 6,85 (m, 2H), 3,89 (s, 3H), 1,28 ~ 1,23 (m, 4H),; LRMS (ES) m/z 360,3
(M*+ 1),

Vi du 93: Hop chit 2048, 5-(5-(diflometyl)-1.3,4-oxadiazol-2-y1)-N-(1-(3-

metoxyphenyl)xyclopropyl)pyrimidin-2-amin

Bude 1: 1-(3-metoxyphenyl)xyclopropan-1-amin hydroclorua

e

- . HCI
NH,
CN

296



52349

Dung dich cta 3-metoxybenzonitril (5,000 g, 37,552 mmol), etyl
magiebromua (dung dich 1,00 M, 93,879 ml, 93,879 mmol) va titan etoxit (11,810
ml, 56,327 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) dugc khudy & 0°C
trong 1 gio, va duge trdn voi bo triflorua dietyl etherat (9,269 ml, 75,103 mmol).
Hén hop phan tmg duoc khudy bé sung & nhiét dd phong trong 12 gio. Tiép d6, nuéc
dugc thém vao hdn hop phéan mg, san phim phan tmg dugc chiét bang etyl axetat.
Lé6p hitu co duge rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie
sunfat khan, duoc loc, va dugc c6 dic trong chan khong. Cén dugc pha lodng v6i etyl
axetat (20 ml) rdi tiép d6 duoc bd sung hydro clorua (dung dich 1,00 M trong EA,
37,552 ml, 37,552 mmol), dugc khqu & nhiét d0 moi trudng xung quanh. Két taa
dugec loc, dwoc rira biang hexan va dugc sdy kho d& thu duoc 1-(3-
metoxyphenyl)xyclopropan-1-amin hydroclorua duéi dang chét rén mau tréng (0,850
g, 11,3%).

Budc 2: etyl 2-((1-(3-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat

o
o~ CIe_N H
S N Ns
HCl N~ o —m8 = \W
NH2 + N~ o\/
° (o]

Dung dich ctia 1-(3-metoxyphenyl)xyclopropan-1-amin hydroclorua (0,750 g,
3,756 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,771 g, 4,132 mmol) va N,N-
diisopropyletylamin (1,636 ml, 9,390 mmol) trong 1,4-dioxan (20 ml) duoc khudy &
80°C trong 18 gid, va duoc lam mét vé nhiét 6 phong dé két thic phan umg. Tiép
6, nu6c duge thém vao hdn hop phan img, sin phdm phan tng dugc chiét bang etyl
axetat. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc cd déc trong chan khdng. San phém cd dic
dugc tinh ché va tiép tuc dugc cd dac béng sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duoc etyl 2-((1-(3-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du¢i dang chét rin mau

tréng (0,850 g, 72,2%).
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Budc 3: 2-((1-(3-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit

o/ O/
NN NN
W, — Tx'79

~ Z “NH,
0

Hon hop cua etyl 2-((1-(3-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,500 g, 1,596 mmol) va hydrazin monohydrat (1,551 ml, 31,912 mmol)
trong etanol (10 ml) dugc lam néng & 120°C trong 1 gid dudi bire xa vi séng, dugc
lam mét vé nhiét d6 phong dé két thic phan tmg. Két tua duoc loc, duge rira bing
hexan, va duogc sdy khé dé thu dugc 2-((1-(3-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin
mau tréng (0,350 g, 73,3%).

Budce 4: N'-(2,2-difloaxetyl)-2-((1-(3-

metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

o/

o
@XnYN\ @KY ]
"'I\)\n/n‘m-i2 NI\)\H/“\NJ\CFzH
(0] (0] H

Dung dich cta 2-((1-(3-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,124 g, 0,414 mmol), anhydrit 2,2-difloaxetic (0,052 ml, 0,414
mmol) va trietylamin (0,087 ml, 0,621 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d§ phong duoc khuéy & cung nhiét do trong 1 gio. Két taa dugce loc, duoc
rira bing hexan, va dugc siy kho dé thu dugc N'-(2,2-difloaxetyl)-2-((1-(3-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rén
mau tréng (0,110 g, 70,4%).

Budc 5: Hop chét 204
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Hoén hop clua N'-(2,2-difloaxetyl)-2-((1-(3-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,110 g, 0,292 mmol)
va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,104 g,
0,437 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut
duéi birc xa vi séng, va duoc 1am mét vé nhiét d6 phong dé két thic phan tng. Tiép
d6, nuée duge thém vao hdn hop phan tmg, san phim phan tmg duoc chiét bang etyl
axetat. Lop hitu co dugc rira bing dung dich natri clorua bio hoa, duge sdy kho biang
magie sunfat khan, dugc loc, va dugce c¢6 dic trong chin khong. San phim co dic
duge tinh ché va tiép tuc dugc cO dic béng sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin du6i dang chét rin mau tréng (0,060 g,
57,3%).

IH NMR (400 MHz, CDCls) & 9,00 ~ 8,96 (m, 2H), 7,24 ~ 7,20 (m, 1H), 7,04
s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 6,86 ~ 6,83 (m, 2H), 6,77 ~ 6,75 (m, 2H),
3,78 (s, 3H), 1,49 ~ 1,45 (m, 2H), 1,42 ~ 1,39 (m, 2H),; LRMS (ES) m/z 360,3(M* +
1).

Vi du 94: Hop chit 2049, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(4-

metoxyphenyl)xyclopropyl imidin-2-amin

Budce 1: 1-(4-metoxyphenyl)xyclopropan-1-amin hydroclorua

Dung dich cua 4-metoxybenzonitril (5,000 g, 37,552 mmol), etyl
magiebromua (dung dich 1,00 M, 93,879 ml, 93,879 mmol) va titan etoxit (11,810
ml, 56,327 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) dugc khudy & 0°C
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trong 1 gi®, va dugc trdn véi bo triflorua dietyl etherat (9,269 ml, 75,103 mmol) va
hydro clorua (dung dich 1,00 M trong EA, 37,552 ml, 37,552 mmol). Hbn hop phan
tng duoc khudy bd sung & nhiét do phong trong 12 gio. Tiép d6, nudc dugc thém
vao hdn hop phén tmg, san phim phan tng dugc chiét bing etyl axetat. Lép hitu co
dugc rira bang dung dich natri clorua béo hoa, duge sdy kho bang magie sunfat khan,
duoc loc, va duge c6 dic trong chan khong. Can duoc pha lodng véi etyl axetat rdi
tiép d6 duge bd sung hydro clorua (dung dich 1,00 M trong EA, 37,552 ml, 37,552
mmol), dugc khqu & nhiét 3 moi trudong xung quanh. Két taa dugce loc, duoc rira
bang hexan va duoc sdy kho dé thu duogc 1-(4-metoxyphenyl)xyclopropan-1-amin

hydroclorua dudi dang chét rin mau tring (0,990 g, 13,2%).

Budc 2: etyl  2-((1-(4-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat

CI_N - H
) S NN
HCI B
N = o —— > jl/
NH, + N_A_o_-
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o

Dung dich ctia 1-(4-metoxyphenyl)xyclopropan-1-amin hydroclorua (0,500 g,
2,504 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,514 g, 2,754 mmol) va N,N-
diisopropyletylamin (1,090 ml, 6,260 mmol) trong 1,4-dioxan (20 ml) dugc khudy &
80°C trong 18 gid, va duoc lam mat v& nhiét do phong dé két thic phan tmg. Tiép
6, nuée duge thém vao hdn hop phan tmg, sin phdm phan tng dugce chiét bang etyl
axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang
magie sunfat khan, dugc loc, va dugc ¢d dic trong chan khong. San phém cd dac
duoc tinh ché va tiép tuc dugc co dic bing sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu duogc etyl 2-((1-(4-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du6¢i dang chét rin mau

tring (0,660 g, 84,1%).

Budc 3: 2-((1-(4-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit
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HOn hop cia etyl 2-((1-(4-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,500 g, 1,596 mmol) va hydrazin monohydrat (1,551 ml, 31,912 mmol)
trong etanol (10 ml) dugc lam néng & 120°C trong 1 gid dudi buc xa vi song, duoc
lam mét v& nhiét d6 phong dé két thiic phan Gng. Két ta duoc loc, dugc rira bang
hexan, va duoc sdy kho dé thu duoc 2-((1-(4-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin
mau tring (0,360 g, 75,4%).

Budc 4. N'-(2.2-difloaxetyl)-2-((1-(4-

metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

Dung dich cta 2-((1-(4-metoxyphenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,362 g, 1,209 mmol), anhydrit 2,2-difloaxetic (0,150 ml, 1,209
mmol) va trietylamin (0,253 ml, 1,814 mmol) trong diclometan (10 ml) dugc chuén
bi & nhiét d6 phong duoc khqu & cung nhiét d6 trong 1 gio. Két tia dugce loc, duoc
rira bing hexan, va dugc sdy kho d& thu dugc N'-(2,2-difloaxetyl)-2-((1-(4-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin
mau tréng (0,300 g, 65,7%).

Buéc 5: Hop chét 2049

(0]
YY) ou ¢ WNI/J\(O
H N~

/>—CF2H
N
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Hdn hop cla N'-(2,2-difloaxetyl)-2-((1-(4-
metoxyphenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,160 g, 0,424 mmol)
va 1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,152 g,
0,636 mmol) trong tetrahydrofuran (10 ml) dugc lam néng & 150°C trong 30 phut
dusi bl xa vi séng, va duoc lam mét v& nhiét d6 phong dé két thac phan tng. Tiép
d6, nuéce duge thém vao hdn hop phan tng, san phidm phan tng dugc chiét bang etyl
axetat. Lop hitu co dugce rira béng dung dich natri clorua bdo hoa, dugc séy kho b?lng
magie sunfat khan, dugc loc, va dugc c¢d déc trong chan khong. San phém cO dic
dugc tinh ché va tiép tuc dugc c¢6 dic bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin duéi dang chét rén mau tring (0,100 g,
65,6%).

IH NMR (400 MHz, CDCls) § 9,01 ~ 8,94 (m, 2H), 7,28 ~ 7,25 (m, 2H), 7,04
s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 6,85 ~ 6,83 (m, 2H), 6,74 (s, 1H), 3,79 (s,
3H), 1,39 ~ 1,34 (m, 4H),; LRMS (ES) m/z 360,3 (M* + 1).

Vi du 95: Hop chit 2050, N-(1-(3-clophenyl)xyclopropyl)-5-(5-(diflometyl)-

1.3.4-oxadiazol-2-yD)pyrimidin-2-amin

Bude 1: 1-(3-clophenyl)xyclopropan-1-amin hydroclorua

————
cl CN cl NH,

Dung dich ctia 3-clobenzonitril (1,400 g, 13,576 mmol), titan isopropoxit
(6,029 ml, 20,365 mmol) va EtMgBr (dung dich 1,00 M, 31,226 ml, 31,226 mmol)
trong 2-metoxy-2-metylpropan (MTBE, 150 ml) dugc tron & 0°C, va duge khudy &

nhiét d6 phong trong 1 gid. Hén hop phan ung dugc xir ly vo6i Bo triflorua dietyl
etherat (3,854 g, 27,153 mmol) & 0°C, dugc khudy b6 sung & nhiét do phong trong
17 gidy, duge dimg phéan tmg & nhiét do phong bing céch bd sung nudce (10 ml, khudy
10 phut). Tiép d6, dung dich natri bicacbonat bdo hoa dugc thém vao hén hop phén

tg, san phim phan tng dugc chiét bang etyl axetat. Lop hitu co dugc rira bang
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dung dich natri clorua bao hoa, dugc say kho bang magie sunfat khan, dugc loc, va
duoc ¢b dic trong chan khong. San phim cb dic duge pha lofng vdi etyl axetat va
duge bd sung axit clohydric (dung dich 1,00 M trong EtOAc, 14,934 ml, 14,934
mmol) va dugc khqu & nhiét @6 moi truong xung quanh. Két tta duoc loc, dugce rira
bing etyl axetat, va duoc siy kho dé thu dugc 1-(3-clophenyl)xyclopropan-1-amin
hydroclorua duéi dang chit rdn mau tring (1,010 g, 36,5%).

Budce 2: Etyl 2-((1-(3-clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat
HCl cl_ _N H
, o+ 0 - C'QKN\H/N\
cl 2 N AN O N A0
0 0

1-(3-clophenyl)xyclopropan-1-amin hydroclorua (0,500 g, 2,450 mmol), etyl

2-clopyrimidin-5-cacboxylat (0,503 g, 2,695 mmol) va N,N-diisopropyletylamin
(1,280 ml, 7,350 mmol) dugc tron & nhiét do phong trong 1,4-dioxan (10 ml) 1di tiép
6 duge khudy & 110°C trong 18 gio, va duoc lam mat v& nhiét d phong dé két thuc
phan tmg. Hon hgp phén tmg dugce cb dic dudi ap suét thdp dé loai bé dung moi. San
phdm thé dugc két tinh & nhiét 4o phong bang cach sir dung etanol (5 ml). Két tia
duoc loc, duge rira bang etanol, va duge séy khé dé& thu dugc etyl 2-((1-(3-
clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du6i dang chét rin mau tring
(0,450 g, 57,8%).

Budce 3: 2-((1-(3-clophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
N_ N NN
cl T S — I \N|( X H
NN O Z N NH,
o) o)

Etyl 2-((1-(3-clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat (0,450 g,

1,416 mmol) va hydrazin monohydrat (1,377 ml, 28,322 mmol) dugc tron & nhiét do

phong trong etanol (5 ml) rdi tiép d6 dugc khudy & 110°C trong 18 giv, va duge lam

mét vé nhiét d6 phong dé két thic phan tmg. Hon hop phan img dugc ¢ dic dudi dp
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suét thip dé loai bo dung méi. San pham cb dic duge pha lofing véi etanol (2 ml) va
duoc khqu & nhiét d6 moi truong xung quanh. Két tia duoc loc, duoc rira béng
etanol, va duge say khd dé thu dugc 2-((1-(3-
clophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit dudi dang chit rin mau
tring (0,411 g, 95,5%).

Budc 4: 2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2,2-

difloaxety])pyrimidin-5-cacbohydrazit

CF,H

H H
N_ N N_ N
cl T w cl YN u ©
N__— N. N~ N\J\
NH, N
) )

Dung dich cta  2-((1-(3-clophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,658 mmol) va trietylamin (0,184 ml, 1,317 mmol) trong
tetrahydrofuran (8 ml) dugc trdn & nhiét dd phong v6i anhydrit 2,2-difloaxetic (0,082
ml, 0,658 mmol), dugc khudy & cling nhiét d6 trong 18 gid. Tiép d6, nuée duge thém
vao hdn hop phan tmg, san phim phan tng dugc chiét bang diclometan. Hon hop hai
pha dwoc cho di qua nhua frit d& loai bo két tha ran va 16p nudc, va 16p hitu co duge
¢6 dic trong chan khoéng, 2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong can tinh ché
thém (0,200 g, 79,6%, ddu mau vang).

Buéce 5: Hop chét 2050

(o]

»—CF2H
N

H H
N__N N__N
Ay g LA
7 “N” “CF,H ZN
o M N-

2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit (0,200 g, 0,524 mmol) va 1-metoxy-N-trietylamoniosunfonyl-

metanimidat (chit phan tng Burgess, 0,375 g, 1,572 mmol) trong tetrahydrofuran (5

ml) duge tron & nhiét ¢ phong rdi tiép d6 dwoc 1am néng & 150°C dudi birc xa vi
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séng trong 30 phut, va dugc 1am mat vé& nhiét do phong d& két thiic phan img. Hoén
hop phéan tmg dugc c6 dic dudi ap sudt thip dé loai bé dung moi. Tiép 6, nudc
duge thém vao hdn hop phén mg, san phim phan tng dugc chiét bang diclometan.
Hon hop hai pha duge cho di qua nhua frit dé loai bo két tua ran va 16p nuéce, va 16p
hitu co dugc cd dic trong chan khong. San phém cd dic duogce tinh ché va tiép tuc
duogc cd dic bing sdc ky cot (SiO2, ¢t 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
N-(1-(3-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3 ,4-oxadiazol-2-yl)pyrimidin-2-

amin dudi dang chét rin mau vang (0,039 g, 20,5%).

IH NMR (400 MHz, CDCLs) & 9,02 (s, 1H), 8,98 (s, 1H), 7,26 - 7,24 (m, 2H),
7.22 - 7,14 (m, 2H), 7,05 - 6,79 (m, 1H), 7,05 - 6,79 (m, 1H), 1,49 - 1,41 (m, 4H);
LRMS (ES) m/z 364,1 (M*+ 1).

Vi du 96: Hop chit 2051, N-(1-(3-clophenyl)xyclopropyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budce 1: 2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit

H H
N_ _N N_ _N
cl KT Y cl X1 Y u 9
N__J__N NN L
N CFs
(o]

Dung dich cua 2-((1-(3-clophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,658 mmol) va trietylamin (0,184 ml, 1,317 mmol) trong
tetrahydrofuran (8 ml) dugc tron & nhiét d phong v6i anhydrit trifloaxetic (0,093 ml,
0,658 mmol), duoc khudy & cling nhiét do trong 18 gio. Tiép d6, nudc duge thém
vao hdn hop phén tng, san pham phan tng duge chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhua frit @2 loai bo két tha ran va 16p nude, va 16p hitu co dugce
c6 dic trong chan khéng, 2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dugc st dung ngay ma khong cin tinh ché
thém (0,200 g, 76,0%, ddu mau vang).
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Budc 2: Hop chét 2051

(o}

cn/©znj(”\ - — CIQKHTN\
N J\H/N N J\c ‘. N \)\(
2-((1-(3-clophenyl)xyclopropyl)amino)-N'-(2,2,2-trifloaxetyl)pyrimidin-5-
cacbohydrazit (0,200 g, 0,500 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan ting Burgess, 0,358 g, 1,501 mmol) trong tetrahydrofuran (5
ml) dugc tron & nhiét 4§ phong rdi tiép d6 duoc lam néng ¢ 150°C duéi birc xa vi
séng trong 30 phut, va dugc lam mat vé nhiét do phong dé két thic phan tmg. Hon
hop phan tmg dugc cd dic dudi 4p sut thip d& loai bé dung méi. Tiép d6, nude
duge thém vao hdn hop phan tmg, san phdm phan tmg dugce chiét bang diclometan.
Hbn hop hai pha dugc cho di qua nhya frit d8 loai bo két ttia rén va 16p nude, va 16p
hitu co duoc cd dic trong chan khong. San phém cd dic duogc tinh ché va tiép tuc
dugc ¢b dic bing séc ky cot (SiOs, cot 12 g; etyl axetat/hexan = 0-10%) dé thu duoc
N-(1-(3-clophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin dudi dang chit rdn mau vang (0,043 g, 22,5%).

IH NMR (400 MHz, CDCL) § 9,01 (s, 1H), 8,98 (s, 1H), 7,26 - 7,22 (m, 2H),
721 - 7,14 (m, 2H), 6,52 (s, 1H), 1,49 - 1,14 (m, 4H); LRMS (ES) m/z 382,3 (M* +

1).

Vi du 97: Hop chit 2052, N-(1-(4-clophenyl)xyclopropyl)-5-(5-(diflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budce 1: 1-(4-clophenyl)xyclopropan-1-amin hydroclorua

Dung dich ctia 4-clobenzonitril (1,500 g, 10,904 mmol), titan isopropoxit
(4,842 ml, 16,355 mmol) va EtMgBr (dung dich 1,00 M, 25,078 ml, 25,078 mmol)
trong 2-metoxy-2-metylpropan (MIBE, 150 ml) dugc tron & 0°C, va dugc khudy &
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nhiét o phong trong 1 gid. Hon hop phén tmg duge xir 1y voi BF3-etherat (2,691 ml,
21,807 mmol) & 0°C, duoc khudy bd sung & nhiét d§ phong trong 17 gio, dugc dimng
phan tmg & nhiét d6 phong bing cach bd sung nude (10 ml, khudy 10 phut). Tiép do,
dung dich natri bicacbonat bdo hoa dugc thém vao h&n hop phan tmg, san pham phan
tng duogc chiét bang etyl axetat. Lp hitu co dugc rira bing dung dich natri clorua
bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd dic trong chin
khong. San phidm cb dic dugc pha lodng véi etyl axetat va duoc bd sung axit
clohydric (dung dich 1,00 M trong EtOAc, 11,994 ml, 11,994 mmol) va duge khudy
& nhiét d6 mdi trudng xung quanh. Két tha duge loc, duge rira br?lng etyl axetat, va
dwoc sdy kho dé thu dugc 1-(4-clophenyl)xyclopropan-1-amin hydroclorua dudi

dang chét rin mau tring (1,120 g, 50,3%).

Buéc 2: Etyl 2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat

ci
cl HCI CI\rN\ \©KH N
\©KNH2 . Nl\)\n/ov \Nﬁ\/j\mo\/
o !

1-(4-clophenyl)xyclopropan-1-amin hydroclorua (0,500 g, 2,450 mmol), etyl

2-clopyrimidin-5-cacboxylat (0,503 g, 2,695 mmol) va N,N-diisopropyletylamin
(1,280 ml, 7,350 mmol) dugce tron & nhiét d6 phong trong 1,4-dioxan (10 ml) roi tiép
d6 dugc khudy & 110°C trong 18 gid, va dugc lam mat v& nhiét d phong dé két thic
phan tmg. Hdn hop phan tmg dugc ¢d dic dudi ap suét thdp dé loai bo dung méi. San
phim tho duoc két tinh & nhiét 6 phong bing cach sir dung etanol (5 ml). Két tia
duoc loc, duoc ria béng etanol, va dugc séy kho dé thu dugc etyl 2-((1-(4-
clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat dudi dang chét rin mau tring
(0,520 g, 66,8%).

Budc 3: 2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

cl cl
NN NN
'y o
NN | Z N NH,
0

N

o)
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Etyl 2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat (0,520 g,
1,636 mmol) va hydrazin monohydrat (1,591 ml, 32,728 mmol) dugc trén & nhiét 46
phong trong etanol (5 ml) rdi tiép d6 dugc khudy & 110°C trong 18 gid, dugc lam
mat v& nhiét d6 phong dé két thuc phén Ung. Két tta duge loc, duoc rira b%.ng etanol,
va dugc siy khé dé thu duge 2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tring (0,489 g, 98,4%).

Bude 4: 2-((1-(4-clophenyl)xyclopropyl)amino)-N'-(2.2-

difloaxetyl)pyrimidin-5-cacbohydrazit
cl cl
T2 120, 0
N, NN U
NH, N
s H

Dung dich ctia  2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,494 mmol) va trietylamin (0,138 ml, 0,988 mmol) trong

CF,H

tetrahydrofuran (8 ml) dugc tron & nhiét 46 phong véi anhydrit 2,2 -difloaxetic (0,061
ml, 0,494 mmol), duoc khudy & cing nhiét d6 trong 18 gid. Tiép d6, nudc dugc thém
vao hén hop phan tmg, san phim phéan tmg dugc chiét bing diclometan. Hon hop hai
pha duogc cho di qua nhua frit dé loai bo két tha rén va 16p nude, va 16p hitu co dugce
cd dic trong chin khoéng, 2-((1-(4-clophenyl)xyclopropyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong can tinh ché
thém (0,150 g, 79,6%, diu mau vang).

Buéc 5: Hop chét 2052

Cl Cl
X (o] —_— X
WJ\WH Y 1
(o}

"N~ “CFH
N 2 rj )—CFzH

2-((1-(4-clophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit (0,150 g, 0,393 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (chit phan tmg Burgess, 0,281 g, 1,179 mmol) trong tetrahydrofuran (5
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ml) duogc tron & nhiét do phong roi tiép d6 duoc 1am néng & 150°C dudi buc xa vi
séng trong 30 phit, va dugc lam mat vé nhiét 46 phong dé két thuc phan img. Hon
hop phan tmg dugc c6 dic dudi ap sudt thap dé loai bd dung moi. Tiép do6, nudc
duoc thém vao hdn hop phan tng, san phdm phan tmg duoc chiét bing diclometan.
Hon hop hai pha dugc cho di qua nhya frit dé loai bo két tia ran va 16p nudc, va 16p
hitu co duoc ¢d dic trong chan khong. San phém cd dic dugc tinh ché va tiép tuc
duoc ¢d dac béng séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-10%) dé thu dugc
N-(1-(4-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-

amin du6i dang chét rin mau vang (0,003 g, 2,1%).

IH NMR (400 MHz, CDCl3) § 9,00 (s, 1H), 8,97 (s, 1H), 7,27 (d, J = 8,9 Hz,
2H), 7,22 (d, J = 8,8 Hz, 2H), 7,04 - 6,79 (m, 1H), 6,46 (s, 1H), 1,45 - 1,41 (m, 4H);
LRMS (ES) m/z 364,1 (M*+ 1).

Vi du 98: Hop chit 2053, N-(1-(4-clophenyl)xyclopropyl)-5-(5-(triflometyl)-

1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 2-((1-(4-clophenyl)xyclopropyl)amino)-N'-(2.2.2-

trifloaxetyl)pyrimidin-5-cacbohydrazit
cl cl
NN NN
D o X
7 Z N7 CF,
0 o H

Dung dich cta  2-((1-(4-clophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,494 mmol) va trietylamin (0,138 ml, 0,988 mmol) trong

tetrahydrofuran (8 ml) duoc trn & nhiét do phong v6i anhydrit trifloaxetic (0,070 ml,
0,494 mmol), duoc khudy & clng nhiét d6 trong 18 gio. Tiép @6, nuéc duge thém
vao hén hop phan tmg, san phdm phan tmg dugc chiét bing diclometan. Hon hop hai
pha dugc cho di qua nhya frit d2 loai bo két tha rin va 16p nuéc, va 16p hiru co duge
c6 dic trong chan khong, 2-((1-(4-clophenyl)xyclopropyl)amino)-N'-(2,2,2-
trifloaxetyl)pyrimidin-5-cacbohydrazit dugc sir dung ngay ma khong can tinh ché
thém (0,150 g, 76,0%, diu mau vang).
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Budc 2: Hop chét 2053

2-((1-(4-c10pheny1)xyclopropyl)amino)-N'-(2,2,2-triﬂoaxetyl)pyrimidin-5-
cacbohydrazit (0,150 g, 0,375 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (cht phan tmg Burgess, 0,268 g, 1,126 mmol) trong tetrahydrofuran 6
ml) duoc tron & nhiét d6 phong rdi tiép d6 dwoc lam nong & 150°C dudi buc xa vi
séng trong 30 phut, va duoc lam mat vé nhiét d6 phong dé két thiic phan tng. Hén
hop phéan tmg dugc c6 dic dudi ap sudt thip dé loai bé dung mdi. Tiép d6, nuée
duoc thém vao hdn hop phan tmg, san phim phéan tmg duoc chiét bing diclometan.
Hon hop hai pha duge cho di qua nhua frit @ loai bo két tiia rén va 16p nudc, va 16p
hitu co dugc cd dic trong chan khéng. San phém cd dic duoc tinh ché va tiép tuc
duoc ¢ dic bang sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-10%) dé thu dugc
N-(l-(4-clophenyl)xyclopropyl)-5—(5-(triﬂometyl)—1,3,4-oxadiazo1—2-yl)pyrimidin-2-

amin du6i dang chit rin mau vang (0,012 g, 8,4%).

IH NMR (400 MHz, CDCL;) & 9,00 (s, 1H), 8,97 (s, 1H), 7,27 (d, /= 8,9 Hz,
2H), 7,22 (d, J = 8,8 Hz, 2H), 6,54 (s, 1H), 1,46 - 1,41 (m, 4H); LRMS (ES) m/z
382,1 (M*+ 1).

Vi du 99, Hop chit 2054: N-(1-(4-clo-3-flophenyl)xyclopropyl)-5-(5-

(diflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-amin

Budc 1: 1-(4-clo-3-flophenyl)xyclopropan-1-amin

cl Cl
jg\ NH,
F CN F

Dung dich cua 4-clo-3-flobenzonitril (2,500 g, 16,071 mmol), titan

isopropoxit (6,185 ml, 20,892 mmol) va etylmagie bromua (dung dich 1,00 M trong

THF, 36,963 ml, 36,963 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) duoc
310
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b6 sung & -20°C. Hén hgp phan tmg dugc khudy & cling nhiét d¢ trong 30 phut, dugc
xtr Iy & nhiét do phong véi bo triflorua dietyl etherat (3,967 ml, 32,142 mmol), dugc
khudy bd sung trong 3 gid, dugc dimg phén Gmg & nhiét d6 phong béng cach bd sung
natri hydroxit (dung dich 3,00 M, 16,071 ml, 48,213 mmol, khqu 30 phut), dugce loc
qua tAm xé-lit dé loai bé chit rén. Tiép d6, nuéc dugce thém vao hdn hop phan tng,
san phim phan tmg dugc chiét bing etyl axetat. Lép hitu co dugce rira bang dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cd dic
trong chan khong. San phém ¢6 dic duogc tinh ché va tiép tuc dugc co dac béng séc
ky cot (SiO2, cot 40 g; metanol/diclometan = 5-30%) dé thu dugc 1-(4-clo-3-
flophenyl)xyclopropan-1-amin du6i dang chit 16ng mau vang nhat (0,554 g, 18,6%).

Budc 2: etyl 2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat
Cl
cl CI\WN\ H
NH, + Nz OEt F N N\
F M
5 N A~ -OEt
(0]

Dung dich ctia 1-(4-clo-3-flophenyl)xyclopropan-1-amin hydroclorua (0,210
g, 1,131 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,222 g, 1,188 mmol) va N,N-
diisopropyletylamin (0,493 ml, 2,828 mmol) trong 1,4-dioxan (3 ml) duoc khudy &
90°C trong 12 gio, va dugc lam mat vé nhiét d6 phong dé két thic phan tmg. Hon
hop phan g dugc cb dic dudi 4p suét thdp dé loai bé dung moi. San pham cb dic
duoc tinh ché va tiép tuc dugc cb dic bing sdc ky cot (SiOz, 2c6t 4 g; etyl
axetat/hexan =  0-60%) d& thu  dwoc  etyl  2-((1-(4-clo-3-
flophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat dudi dang chét rén mau tring

(0,346 g, 91,1%).

Budc 3: 2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit
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F 'D " F Tk
N~ OEt N N.
Z NH,
o o]

Dung dich cta etyl 2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,150 g, 0,447 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,561
ml, 8,935 mmol) trong etanol (4 ml) duoc khuéy & 120°C trong 12 gio, va dugc lam
méat v& nhiét 46 phong dé két thiic phan tmg. Hon hop phan tng dugc ¢ dic dudi ap
suét thip d& loai bo dung méi. San phim thd duge st dung ngay ma khong can tinh
ché thém (2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,125 g, 87,0%, chit rin mau vang nhat).

Budc 4: 2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)-N'-(2,2-

difloaxetyl)pyrimidin-5-cacbohydrazit
pa¥ °'
N_ _N H
F YN 4 - . ;@KNTN\ L0
N AN AN N~ N\NJ\
5 H

Dung dich cua 2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,100 g, 0,311 mmol), anhydrit 2,2-difloaxetic (0,039 ml, 0,311

mmol) va trietylamin (0,087 ml, 0,622 mmol) trong diclometan (5 ml) dugc chuén bi

CF,H

& nhiét d6 phong dugc khudy & cling nhiét do trong 1 gid, va dugc c6 dédc dudi ap
suét thép dé loai bo dung moéi. San phém ¢d dic duoc tinh ché va tiép tuc duoc cd
dic bang sic ky cot (SiOz, cot 12 g; metanol/diclometan = 10-30%) dé thu dugc 2-
((1-(4-clo-3-flophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit dudi dang chat rin mau vang nhat (0,102 g, 82,1%).

Budc 5: Hop chét 2054
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Hén hop ctoa  2-((1-(4-clo-3-flophenyl)xyclopropyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,080 g, 0,200 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tmg Burgess, 0,095 g, 0,400 mmol)
trong tetrahydrofuran (3 ml) duge 1am néng & 150°C trong 30 phut dudi bic xa vi
séng va dwoc 1am mét v& nhiét d6 phong dé két thic phan tmg. Hon hop phan tng
duoc c6 dic dudi ap sudt thap dé loai bo dung moi. Tiép d6, nude (5 ml) dugc thém
vao hdn hop phan tmg, san phdm phan tmg dugc chiét bang diclometan (5 ml), va
duoc loc qua nhua frit. Lép hitu co duoc ¢6 ddc trong chan khong. San pham cb dic
duge tinh ché va tiép tuc dugc cd dic béng sic ky cot (SiO2, cft 4 g; etyl axetat/dung
dich hexan 1% = 5-50%) dé thu dwoc N-(1-(4-clo-3-flophenyl)xyclopropyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chét rén mau tring

(0,033 g, 43,2%).

1H NMR (400 MHz, CDCls) & 9,01 (s, 2H), 7,31 (dd, J = 8,3, 7,7 Hz, 1H),
7,07 (dd, J= 10,5, 2,2 Hz, 1H), 7,05 (s, 0,25H), 6,98 (ddd, J = 8,4, 2,2, 0,8 Hz, 1H),
6,92 (s, 0,5H), 6,79 (s, 0,25H), 6,40 (br, 1H), 1,45 (s, 4H); LRMS (ES) m/z 382,0
M*+1).

Vi du 100: Hop chit 2055, 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-(o-

tolyl)xyclopropyl)pyrimidin-2-amin

Budc 1: 1-(o-tolyl)xyclopropan-1-amin hydroclorua

[::Ij - . HCI
N NH,

Dung dich cua 2-metylbenzonitril (5,000 g, 42,680 mmol), titan isopropoxit
(18,954 ml, 64,020 mmol) va etylmagiebromua (dung dich 3,00 M, 35,567 ml,
106,701 mmol) trong 2-metoxy-2-metylpropan (MTBE, 50 ml) dugc khudy & 0°C

trong 1 gid, va duge tron véi bo triflorua dietyl etherat (7,901 ml, 64,020 mmol).
Hdn hop phan g duge khudy bd sung & nhiét d§ phong trong 12 gio. Tiép d6, nudc
dugc thém vao hdn hop phan tmg, san pham phan tmg dugc chiét bing etyl axetat.

Lép hitu co duge ria bang dung dich natri clorua bdo hoa, dugc siy khé bang magie
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sunfat khan, duoc loc, va duoc cb dic trong chan khong. San phém ¢ dic duogc pha
lo3ng véi etyl axetat rdi ti€p d6 dugc bd sung axit clohydric (dung dich 1,00 M trong
EA, 42,680 ml, 42,680 mmol), dugc khudy & nhiét d6 méi trudong xung quanh. Két
tia dugc loc, dugc rura béng hexan va dugc séy kho dé thu duoc 1-(o-
tolyl)xyclopropan-1-amin hydroclorua duéi dang chit rdn mau tring (1,800 g,
23,0%).

Bude 2: etyl 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-cacboxylat

Cl

\WN\ NN
HCl N o — S
NH, + N A_ O
° o]

Dung dich ctia 1-(o-tolyl)xyclopropan-1-amin hydroclorua (0,500 g, 2,722
mmol), etyl 2-clopyrimidin-5-cacboxylat (0,559 g, 2,994 mmol) va N,N-
diisopropyletylamin (1,185 ml, 6,805 mmol) trong 1,4-dioxan (20 ml) duoc khudy &
80°C trong 18 gio, va dugc lam mat vé& nhiét d6 phong dé két thiuc phén umg. Tiép
d6, nude duge thém vao hdn hop phan tng, san pham phan tmg dugc chiét bang etyl
axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, duge sdy kho bang
magie sunfat khan, dugc loc, va dugc c¢d dic trong chan khong. San phém cd dic
duge tinh ché va tiép tuc dugc cd dac béng sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0-30%) dé thu dugc etyl 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-
5-cacboxylat du6i dang chat rin mau tréng (0,670 g, 82,8%).

Budc 3: 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

NN NN
D T H
N~ O\/ N~ N\NH2
(0] (0]

Hbn hop cua etyl 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-cacboxylat
(0,670 g, 2,253 mmol) va hydrazin monohydrat (2,190 ml, 45,063 mmol) trong
etanol (10 ml) duoc 1am néng & 120°C trong 1 gid dudi birc xa vi séng, dugc lam
mat vé nhiét do phong dé két thuc phén ng. Két tia dugce loc, duoc rira béng hexan,
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va dugc siy kho d& thu duge 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit dudi dang chét rin mau tréng (0,500 g, 78,3%).

Budc 4: N'-(2.2-difloaxetyl)-2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit

N™ "CFH
H 2

©/KH N - . ©/KH N
T)Yn WJ\WH\ X
o (0]

Dung dich cta 2-((1-(o-tolyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
(0,600 g, 2,118 mmol), anhydrit 2,2-difloaxetic (0,263 ml, 2,118 mmol) va
trietylamin (0,443 ml, 3,176 mmol) trong diclometan (10 ml) duoc chuén bi & nhiét
d6 phong duogc khuéy & cung nhiét d6 trong 1 gio. Két tua dugce loc, duoc rira b%mg
hexan, va duogc séy khé d& thu dugc N'-(2,2-difloaxetyl)-2-((1-(o-
tolyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit du¢i dang chét rin mau tring
(0,640 g, 83,6%).

Budc 5: Hop chét 2055

(o)

Q%H N @%H
T@\Wn\ X @Y
N~ “CFH
5 H | ;)"’CFzH
N~N

Hbn hop cua N'-(2,2-difloaxetyl)-2-((1-(o-tolyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,640 g, 1,705 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (ch4t phan tmg Burgess, 0,609 g, 2,557 mmol) trong tetrahydrofuran
(15 ml) duoc 1am néng & 150°C trong 30 phit dudi birc xa vi séng, va dugc lam mat
v& nhiét 46 phong dé két thic phan tng. Tiép @6, nuéc duge thém vao hdn hop phan
{ng, san phim phan tmg dugc chiét bing etyl axetat. L6p hiru co duge ria bang
dung dich natri clorua bdo hoa, duoc séy kh6 bing magie sunfat khan, dugc loc, va

duoe ¢ dic trong chan khong. San phim cb dic duge tinh ché va tiép tuc dugce co

dac béng sic ky cot (SiOz, cOt 12 g; etyl axetat/hexan = 0-30%) dé thu duoc 5-(5-
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(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-tolyl)xyclobutyl)pyrimidin-2-amin ~ duoi
dang chét rin mau tring (0,400 g, 65,7%).

'H NMR (400 MHz, CDCLs) & 9,03 ~ 8,86 (m, 2H), 7,80 ~ 7,78 (m, 1H), 7,19
~17,14 (m, 3H), 7,04 (s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 6,67 (s, 1H), 2,56 (s,
3H), 1,33 ~ 1,29 (m, 4H),; LRMS (ES) m/z 344,3 (M* + 1).

Vi du 101, Hop chit 2056: N-(1-(4-clo-2-flophenyl)xyclopropyl)-5-(5-

(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-amin

Bude 1: 1-(4-clo-2-flophenyl)xyclopropan-1-amin

o] F cl F
\©: NH,
CN

Dung dich cta 4-clo-2-flobenzonitril (2,500 g, 16,071 mmol), titan

isopropoxit (6,185 ml, 20,892 mmol) va etylmagie bromua (dung dich 1,00 M trong
THF, 36,963 ml, 36,963 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) duoc
bd sung & -20°C. Hon hop phén tmg dugc khudy & cting nhiét do trong 30 phit, dugc
xtt 1y & nhiét 6 phong véi bo triflorua dietyl etherat (3,967 ml, 32,142 mmol), dugc
khudy b sung trong 3 gid, dugc dirng phan (mg & nhiét d§ phong béng cach bb sung
natri hydroxit (dung dich 3,00 M, 16,071 ml, 48,213 mmol, khua‘iy 30 phut), duge loc
qua tAm xé-lit & loai bo chét rin. Tiép d6, nudc dugc thém vao hdn hop phan tmg,
san phAm phan tmg dugc chiét bang etyl axetat. L6p hitu co duge rira bang dung dich
natri clorua bdo hoa, dugc séy kho bz“mg magie sunfat khan, dugc loc, va duge ¢6 dic
trong chén khéng. San phim c6 ddc dugc tinh ché va tiép tuc duoc co dic bang sic
ky cot (SiO2, cot 40 g; metanol/diclometan = 5-30%) dé thu duoc 1-(4-clo-2-
flophenyl)xyclopropan-1-amin du6i dang chét 16ng mau vang nhat (0,753 g, 25,2%).

Buéc 2: etyl 2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat
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F N.___OEt
F (0]
0

Dung dich ctia 1-(4-clo-2-flophenyl)xyclopropan-1-amin hydroclorua (0,250
g, 1,126 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,221 g, 1,182 mmol) va N,N-
diisopropyletylamin (0,490 ml, 2,814 mmol) trong 1,4-dioxan (3 ml) dugc khudy &
90°C trong 12 gio, va dugc lam mat v& nhiét do phong dé két thiic phan tng. Hon
hop phéan uing dugc c6 dic dudi ap suit thdp dé loai bd dung mdi. San phim c6 dic
duge tinh ché va tiép tuc duoc cd dic bing séc ky cot (SiOa, 2cot 4 g; etyl
axetat/hexan = 0-50%) dé thu duoc etyl 2-((1-(4-clo-2-
flophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat dudi dang chét rén mau tring
(0,352 g, 93,1%).

Budc 3: 2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)pyrimidin-5-

cacbohydrazit
Cl cl
H
NNy o H Ny
F \Nﬁ A OEt T H
F N~ N “NH,
O 0

Dung dich ctia etyl 2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,150 g, 0,447 mmol) va hydrazin (dung dich 50,00% trong nudce, 0,561
ml, 8,935 mmol) trong etanol (4 ml) dugc khudy & 120°C trong 12 gid, va duoc lam
mat vé nhiét d6 phong d& két thic phan tmg. Hon hop phéan ng dugc ¢b dic dudi ép
suat thip dé loai bé dung méi. San pham thé dugce sit dung ngay ma khong can tinh
ché thém (2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,138 g, 96,0%, chat rin mau vang nhat).

Budc 4: 2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)-N'-(2.2-

difloaxety)pyrimidin-5-cacbohydrazit
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o o "

Dung dich cua 2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,133 g, 0,413 mmol), anhydrit 2,2-difloaxetic (0,051 ml, 0,413
mmol) va trietylamin (0,115 ml, 0,827 mmol) trong diclometan (5 ml) duoc chuén bj
& nhiét d6 phong dugc khqu & cling nhiét do trong 1 gid, va duogc c6 ddc dudi ap
sut thép dé loai bd dung mdi. San phém ¢O dic duogc tinh ché va tiép tuc dugc cd
dic bing sic ky cot (SiOz, cot 12 g; metanol/diclometan = 10-30%) dé thu dugc 2-
((1-(4-clo-2-flophenyl)xyclopropyl)amino)-N'-(2,2-difloaxetyl)pyrimidin-5-
cacbohydrazit duéi dang chét rdn mau tring (0,120 g, 72,6%).

Budc 5: Hop chét 2056

cl cl
H
NN H N
Yy u ¢ YOS
F N -~ N\NJ\ F N_ .~
o M N-

)

/>——-CF2H
N

Hén hop cta  2-((1-(4-clo-2-flophenyl)xyclopropyl)amino)-N'-(2,2-
difloaxetyl)pyrimidin-5-cacbohydrazit (0,120 g, 0,300 mmol) va 1-metoxy-N-
trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,143 g, 0,600 mmol)
trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut dudi birc xa vi
séng, va dugc 1am mat vé nhiét do phong dé két thuc phan tmg. Hon hop phén tng
duogc c6 dic dudi ap suét thép dé loai bo dung moi. Tiép do6, nude (5 ml) duge thém
vao hdn hop phan tng, san phim phan tng dugc chiét bang diclometan (5 ml), va
duoc loc qua nhya frit. Lép hiru co duge c6 déc trong chan khong. San phém ¢ dic
duge tinh ché va tiép tuc dugc co dic bing sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 5-50%) dé thu dugc N-(1-(4-clo-2-flophenyl)xyclopropyl)-5-(5-
(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin dudi dang chit rén mau vang

nhat (0,069 g, 60,2%).
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IH NMR (400 MHz, CDCL) & 9,01 (s, 1H), 8,91 (s, 1H), 7,68 — 7,60 (m, 1H),
7.11 — 7,05 (m, 2H), 7,04 (s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 6,57 (br, 1H),
1,41 — 1,25 (m, 4H); LRMS (ES) m/z 382,2 (M* + 1).

Vi du 102, Hop chat 2057: 5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-N-(1-

(3.5-diflophenyl)xyclopropyl)pyrimidin-2-amin

Bude 1: 1-(3.5-diflophenyl)xyclopropan-1-amin

Ji 1 NH
F CN F 2

Dung dich ctia 3,5-diflobenzonitril (2,500 g, 17,973 mmol), titan isopropoxit
(6,917 ml, 23,364 mmol) va etylmagie bromua (dung dich 1,00 M trong THF, 41,337

ml, 41,337 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) dugc bd sung & -
20°C. Hon hop phan tng dugc khudy & cling nhiét d trong 30 phut, duge xit ly &
nhiét 46 phong véi bo triflorua dietyl etherat (4,436 ml, 35,945 mmol), dugc khuéy
bb sung trong 3 gid, dugc ding phan ting & nhiét d6 phong bang cach bd sung natri
hydroxit (dung dich 3,00 M, 17,973 ml, 53,918 mmol, khqu 30 phut), duogc loc qua
tAm xé-lit dé loai bo chét rin. Tiép d6, nuéc duge thém vao hdn hop phan ung, san
phdm phan tmg dugc chiét bang etyl axetat. Lép hiru co duge rira bang dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugce c6 dic
trong chén khong. San phém ¢d dic duge tinh ché va tiép tuc dugc cb dic béng séc
ky cot (SiOz, cOt 40 g; metanol/diclometan = 5-30%) dé thu dugc 1-(3,5-
diflophenyl)xyclopropan-1-amin duéi dang chit long mau vang nhat (0,428 g,
14,1%).

Budc 2: etyl  2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat
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Dung dich ctia 1-(3,5-diflophenyl)xyclopropan-1-amin (0,210 g, 1,241 mmol),
etyl 2-clopyrimidin-5-cacboxylat (0,243 g, 1,303 mmol) va N,N-diisopropyletylamin
(0,529 ml, 3,039 mmol) trong 1,4-dioxan (3 ml) duoc khudy & 90°C trong 12 gid, va
duoc 1am maét v& nhiét do phong dé két thic phan tmg. Hon hop phan tng dwoc cb
ddc dudi ap suét thép dé loai bo dung méi. San phém 6 dic dugc tinh ché va tiép tuc
duoc b dic bing sic ky cot (SiO2, 2cdt 4 g; etyl axetat/hexan = 0-50%) dé thu duoc
etyl 2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du6i dang
chat rin mau tring (0,359 g, 92,5%).

Budc 3: 2-((1-(3.5-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit

F

N_ _N
j T o j T 4
N N.
Z NH,
O o)

Dung dich ctia etyl 2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,150 g, 0,470 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,590
ml, 9,395 mmol) trong etanol (4 ml) dugc khudy & 120°C trong 12 gid, va dugc lam
mat v& nhiét d6 phong dé két thiic phan tmg. Hon hop phan tng duoc cd dic dudi ap
suét thip dé loai bd dung méi. San pham tho dugc st dung ngay ma khong can tinh
ché thém (2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,142 g, 99,0%, chat rin mau vang nhat).

Budce 4: N'-(2.2-difloaxetyl)-2-((1-(3,5-

diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
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Dung dich cta 2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,150 g, 0,491 mmol), anhydrit 2,2-difloaxetic (0,061 ml, 0,491
mmol) va trietylamin (0,137 ml, 0,983 mmol) trong diclometan (5 ml) dugc chuén bj
& nhiét d6 phong dugc khqu & cung nhiét do trong 1 giod, va dugc cd ddc dudi ap
suét thap dé loai bé dung méi. San pham cb dic duge tinh ché va tiép tuc duoc co
dac béng séc ky cot (SiO2, cdt 12 g; metanol/diclometan = 10-30%) dé thu duge N'-
(2,2-difloaxetyl)-2-((1-(3,5-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chat rin mau tring (0,132 g, 70,1%).

Budc 5: Hop chét 2057

F F
H H
N\%(N‘NJ\CFZH \Nﬁ\)\ro
o H '\LN;)—CFZH
Hon hop clia N'-(2,2-difloaxetyl)-2-((1-(3,5-

diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,261 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,124 g,
0,522 mmol) trong tetrahydrofuran (3 ml) dugc lam néng & 150°C trong 30 phut
duéi birc xa vi séng, va dugc 1am mat vé nhiét do phong dé két thuc phan tmg. Hon
hop phan tmg dugc c6 dic dudi 4p sudt thip dé loai bd dung moi. Tiép d6, nuée (5
ml) duoc thém vao hdn hop phan tng, san phdm phan ung dugc chiét bang
diclometan (5 ml), va duoc loc qua nhya frit. Lép hitu co dugc ¢ dic trong chan
khong. San pham c6 dic dugc tinh ché va tiép tuc dugc co dic bang séc ky cot (SiOa,
cOt 4 g; etyl axetat’/hexan = 5-50%) dé thu duoc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-
y1)-N-(1-(3,5-diflophenyl)xyclopropyl)pyrimidin-2-amin du6i dang chit rin mau
tréng (0,058 g, 60,9%).
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IH NMR (400 MHz, CDCls) & 9,01 (s, 2H), 7,05 (s, 0,25H), 6,92 (s, 0,5H),
6,79 (s, 0,25H), 6,79 — 6,72 (m, 2H), 6,66 (tt, J = 8,8, 2,3 Hz, 1H), 6,38 (br, 1H),
1,47 (s, 4H); LRMS (ES) m/z 366,1 (M*+ 1).

Vi du 103, Hop chat 2058: 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-

(3.4-diflophenyl)xyclopropyl)pyrimidin-2-amin

Budce 1: 1-(3.4-diflophenyl)xyclopropan-1-amin

FD@L Fjillg
~ NH
F CN F 2

Dung dich ctia 3,4-diflobenzonitril (2,500 g, 17,973 mmol), titan isopropoxit
(6,917 ml, 23,364 mmol) va etylmagie bromua (dung dich 1,00 M trong THF, 41,337

ml, 41,337 mmol) trong 2-metoxy-2-metylpropan (MTBE, 30 ml) dugc bd sung & -
20°C, Hbn hgp phan tng dugc khudy & cing nhiét d§ trong 30 phut, duge xit 1y &
nhiét 6 phong véi bo triflorua dietyl etherat (4,436 ml, 35,945 mmol), duoc khudy
bd sung trong 3 gid, duoc dimg phan ung & nhiét d6 phong bing cach bd sung natri
hydroxit (dung dich 3,00 M, 17,973 ml, 53,918 mmol, khudy 30 phut), duge loc qua
tAm xé-lit d& loai bo chét ran. Tiép d6, nuéc duge thém vao hdn hop phén g, san
phdm phan {mg duge chiét bing etyl axetat. Lép hitu co duge rira bing dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cb dac
trong chan khéng. San phim cb dic dugc tinh ché va tiép tuc dugc co dic bing sic
ky cot (SiOz, cot 40 g; metanol/diclometan = 5-30%) dé thu duge 1-(3,4-
diflophenyl)xyclopropan-1-amin duéi dang chit long mau vang nhat (0,822 g,
27,0%).

Budc  2: etyl  2-((1-(3.4-diflophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat
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N

F
i N_ _N
NH, + N~ OEt F \“/ N
F N~ OEt

0]

Dung dich ctia 1-(3,4-diflophenyl)xyclopropan-1-amin hydroclorua (0,250 g,
1,241 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,238 g, 1,277 mmol) va N,N-
diisopropyletylamin (0,529 ml, 3,039 mmol) trong 1,4-dioxan (3 ml) dugc khudy &
90°C trong 12 gid, va dugc 1am mét vé& nhiét d6 phong dé két thic phan tmg. Hon
hop phan ing dugc c6 ddc dudi ap sut thap dé loai bo dung méi. San pham cb dic
duge tinh ché va tiép tuc dugc cd dic béng séc ky cot (SiOz, 2cot 4 g; etyl
axetat/hexan = 0-50%) dé thu duoc etyl 2-((1-(3,4-
diflophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du¢i dang chit rin mau

tréng (0,328 g, 84,5%).

Budce 3: 2-((1-(3.4-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
F F
jQXH N H
N N_ _N
j T e 7 DY
N~ N\NHz
o o)

Dung dich ctia etyl 2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,150 g, 0,470 mmol) va hydrazin (dung dich 50,00% trong nudc, 0,590

ml, 9,395 mmol) trong etanol (4 ml) dugc khudy & 120°C trong 12 gid, va dugc lam
mat vé nhiét do phong d& két thic phan tmg. Hon hop phan tng dugc ¢d dic dudi ap
suét thip dé loai bé dung moi. San pham thd dugc st dung ngay ma khéng cin tinh
ché thém (2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,140 g, 97,6%, chét long mau vang nhat).

Budce 4: N'-(2.2-difloaxetyl)-2-((1-(3.4-

diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
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o o "

Dung dich cua 2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,153 g, 0,501 mmol), anhydrit 2,2-difloaxetic (0,062 ml, 0,501
mmol) va trietylamin (0,140 ml, 1,002 mmol) trong diclometan (5 ml) dugc chuén bj
& nhiét d¢ phong dugc khuéy & cing nhiét do trong 1 gid, va dugc cd dédc dudi ap
sut thép dé loai bo dung moi. San phém ¢ dic duge tinh ché va tiép tuc dugc cd
dac béng séc ky c6t (SiO, cdt 12 g; metanol/diclometan = 10-30%) dé thu duoc N'-
(2,2-difloaxetyl)-2-((1-(3,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit du6i dang chét rin mau tréng (0,135 g, 70,3%).

F
NN
-, F D
N~ 0}
|
N-

)—CFaH
N

E
T A
I N “CFaH
Hon hop clia N'-(2,2-difloaxetyl)-2-((1-(3,4-
diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,261 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chét phan tng Burgess, 0,124 g,
0,522 mmol) trong tetrahydrofuran (3 ml) duoc 1am néng & 150°C trong 30 phut
dudi blc xa vi séng, va duoc lam mét v& nhiét d6 phong dé két thic phan tmg. Hon
hop phan tmg duoc c6 diac duéi 4p sudt thp dé loai bo dung méi. Tiép d6, nude (5
ml) dugc thém vao hdn hop phén tng, san phdm phan tGng dugc chiét bang
diclometan (5 ml), va dugc loc qua nhya frit, Lép hitu co duge c6 dic trong chan
khong. San phém ¢6 dic duge tinh ché va tiép tuc dugce cb dac béng séc ky ¢t (SiO2,
cOt 4 g; etyl axetat/hexan = 10-50%) dé thu duoc 5-(5-(diflometyl)-1,3,4-oxadiazol-
2-y1)-N-(1-(3,4-diflophenyl)xyclopropyl)pyrimidin-2-amin du¢i dang chét rin mau
tring (0,059 g, 61,9%).

IH NMR (400 MHz, CDCL) & 9,02 (s, 1H), 8,91 (s, 1H), 7,77 — 7,60 (m, 1H),
7,04 (s, 0,25H), 6,91 (s, 0,5H), 6,81 (s, 0,25H), 6,85 — 6,75 (m, 2H), 6,62 (br, 1H),
1,37 1,21 (m, 4H); LRMS (ES) m/z 366,1 (M*+ 1).
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Vi du 104: Hop chit 2060, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-N-(1-(3-

(1-( oxetan-3-y])piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: 1-(3-Bromophenyl)xyclobutan-1-cacboxamit

o)
cN o
Br Br NH,

Dung dich ctia 1-(3-bromophenyl)xyclobutan-1-cacbonitril (21,000 g, 88,942
mmol), natri hydroxit (dung dich 3,00 M, 29,647 ml, 88,942 mmol), hydro peroxit
(dung dich 30,00%, 27,255 ml, 266,825 mmol) va tetra-n-butylamoni bromua (0,287

g, 0,889 mmol) trong metanol (150 ml) dugc chuén bi & nhiét d6 phong dugc khuiy
& cing nhiét d6 trong 18 gio. Tiép d6, nuéc dugc thém vao hén hop phan tng, san
phdm phan tmg dugc chiét bing etyl axetat. Lop hitu co dugc rira bing dung dich
natri clorua bdo hoa, dugc séy kho béng magie sunfat khan, dugc loc, va dugc cb dic
trong chin khong. San phim thd duge st dung ngay ma khong can tinh ché thém (1-
(3-bromophenyl)xyclobutan-1-cacboxamit, 26,300 g, 116,4%, d4u mau vang nhat).

Budce 2: 1-(3-Bromophenyl)xyclobutan-1-amin hydroclorua

o) HCI
I NH
Br NH, Br 2

Dung dich ctia 1-(3-bromophenyl)xyclobutan-1-cacboxamit (26,000 g,

102,310 mmol), natri hypoclorua (dung dich 10,00% trong nudce, 88,116 ml, 143,234
mmol) va natri hydroxit (dung dich 3,00 M, 95,489 ml, 286,468 mmol) trong 1-
butanol (100 ml) dugc chuén bi & nhiét d6 phong duoc khudy & ciing nhiét d6 trong
18 gid. Tiép d6, nudc duge thém vao hdn hop phan tng, san phim phan tng dugc
chiét bang etyl axetat. Lop hiru co dugc rira bang dung dich natri clorua bdo hoa,
dugc sdy kho bing magie sunfat khan, dugc loc, va duge ¢ dac trong chan khong.
Cian duoc pha lodng véi etyl axetat va axit clohydric (dung dich 4,00 M trong 1,4-
dioxan, 38,366 ml, 153,465 mmol) va dugc khudy & nhiét d0 moi truong xung

quanh. Két tia dugc loc, duge rira bang etyl axetat va duoc séy kho dé thu dugce 1-
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(3-bromophenyl)xyclobutan-1-amin hydroclorua dudi dang chét rén mau nau (11,243

g, 41,9%).

Budc 3: Etyl 2-((1-(3 -bromophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

HCI CI Ny H
N
AN B 0 90
Br 7 O NI/ o~
© o

Dung dich ctia 1-(3-bromophenyl)xyclobutan-1-amin hydroclorua (7,257 g,
27,637 mmol), etyl 2-clopyrimidin-5-cacboxylat (5,673 g, 30,400 mmol) va N,N-
diisopropyletylamin (14,441 ml, 82,910 mmol) trong 1,4-dioxan (110 ml) dugc

chuén bi & nhiét d6 phong dugc khudy & ciing nhiét do trong 18 gio. Tiép do, nudc
duoc thém vao hdn hop phan mg, san pham phan tmg dugc chiét bang etyl axetat.
L6p hitu co duge rua bang dung dich natri clorua bdo hoa, dugc siy khé6 bing magie
sunfat khan, duoc loc, va dugc cd dic trong chan khong. San phém ¢d dic dugc tinh
ché va tiép tuc dugc cd dic béng séc ky cot (SiO2, ¢4t 80 g; etyl axetat/hexan = 0-
10%) d& thu dugc etyl 2-((1-(3-bromophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat dudi dang chét rin mau vang (5,007 g, 48,1%).

Buéde 4: Etyl 2-((1-(3-( 1-((benzyloxy)cacbonyl)-1,2,3.6-tetrahydropyridin-4-

vD)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat

Br \"/ N + B“o A T X
N_A_o_ 0 o N_A_o_
bz”

o c o

Hon hop cua etyl 2-((1-(3-bromophenyl)xyclobutyl)amino)pyrimidin-5-
cacboxylat (2,000 g, 5,316 mmol), benzyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-3,6-dihydropyridin-1(2H)-cacboxylat (2,189 g, 6,379 mmol), [1,1'-bis(di-tert-
butylphosphino)ferrocene]paladi(Il) diclorua (Pd(dtbpf)Cl2, 0,173 g, 0,266 mmol) va
xesi cacbonat (5,196 g, 15,947 mmol) trong 1,4-dioxan (6 ml)/nuéce (2 ml) dugc lam
néng & 100°C trong 30 phit dudi birc xa vi séng, va dugc lam mat vé nhiét d6 phong
@ két thuc phan tmg. Tiép d6, nude duoc thém vao hdn hop phén tng, san phim

phan ung duoc chiét bang etyl axetat. Lop hitu co duge ria bang dung dich natri
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clorua bdo hoa, dugc séy kho béng magie sunfat khan, duoc loc, va dugc co dac
trong chan khong. San phém cd dic duogc tinh ché va tiép tuc duoc cd déc béng sic
ky cot (SiOz, cft 40 g; etyl axetat/hexan = 0-30%) dé thu duoc etyl 2-((1-(3-(1-
((benzyloxy)cacbonyl)-1,2,3,6-tetrahydropyridin-4-
yDphenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang ddu mau nau (1,215
g, 44,6%).

Budc 5: Etyl 2-(( 1-(3-(Diperidin-4-Vl)phenvl)xvclobutvl)amino)Dvrimidin-5-

cacboxylat

Non NN
{ T o — T o
cbz” Z ~ & ~
o} 0

Etyl 2-((1-(3-(1-((benzyloxy)cacbonyl)-1,2,3,6-tetrahydropyridin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (1,215 g, 2,371 mmol) dugc hoa
tan trong etanol (24 ml) & nhiét d6 phong, 10%-Pd/C (240 mg) dugc thém tir tir vao
dung dich & cung nhiét do, hdn hgp phan mg duoc khudy bd sung & 60°C dudi didu
kién khi hydro (béng Hp) trong 20 gid, va duge 1am mat vé nhiét d phong a8 két
thuc phan tmg. Hon hop phén tng dugc c6 ddc dudi ap sudt thip dé loai b dung
méi. San phdm thd dugc sir dung ngay ma khong can tinh ché thém (etyl 2-((1-(3-
(piperidin—4-yl)phenyl)xyclobutyl)amino)pyrimidin-S-cacboxylat, 0,851 g, 94,3%,

diu mau vang nhat).

Budc 6: Etyl 2-((1-(3-(1-(oxetan-3-yl)piperidin-4-

vl)phenyl)xyc lobutyl)amino)pyrimidin-5-cacboxylat

H H

NN NN
OKQZWJY = (e O/Q?EUY
HN N O N N N0~

Dung dich cua etyl 2-((1-(3-(piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,213 g, 0,558 mmol),

xyclobutanon (0,048 ml, 0,838 mmol) va natri triaxetoxyborohydrua (0,178 g, 0,838

mmol) trong diclometan (3 ml) dugc chuén bi & nhiét d§ phong duogc khudy & cling
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nhiét d6 trong 18 gid. Tiép d6, nudc dugc thém vio hdn hop phan tmg, san phdm
phéan tmg dugc chiét bing diclometan. Hon hop hai pha dugc cho di qua nhua frit aé
loai bo két tia rin va 16p nuéc, va 16p hitu co duge cb dic trong chan khong. San
phém c6 dac dugc tinh ché va tiép tuc dugc c6 dic béng séc ky cot (SiO2, cot 12 g;
metanol/diclometan = 0-5%) dé thu dwogc etyl 2-((1-(3-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat duéi dang dau khong mau
(0,134 g, 55,0%).

Budc 7: 2-((1-(3-(1-(Oxetan-3-yl)piperidin-4-

vl)phenvyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

Noon NN
{ T o — ! Tk
/j/ = ~ = “NH,
(0]

d T !

Etyl 2-((1-(3-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat (0,134 g, 0,307 mmol) va
hydrazin monohydrat (0,299 ml, 6,143 mmol) dugc trén & nhiét d6 phong trong
etanol (2 ml) rdi tiép d6 dugc khudy & 75°C trong 18 gid, va dugc lam mat vé nhiét
d6 phong dé két thic phan tmg. Hon hop phan tmg dwoc c6 dic duéi dp sut thip dé
loai bo dung moi. San phém ¢d dic dugce tinh ché va tiép tuc duogc co dic béng séc
ky cot (SiO2, cot 4 g; metanol/diclometan = 0-15%) dé thu duge 2-((1-(3-(1-(oxetan-
3-yl)piperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang
chét rén mau tring (0,115 g, 88,2%).

Budc 8: N'-(2.2-Difloaxetyl)-2-((1-(3-(1-(oxetan-3-yl)piperidin-4-

vl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

H H
N N N N
NOKQM\ A — Qﬁ%* 19
2N NN, # N7 NCFH
o H

g ! T

Dung dich cua 2-((1-(3-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,115 g, 0,271 mmol),
trietylamin (0,038 ml, 0,271 mmol) va anhydrit 2,2-difloaxetic (0,034 ml, 0,271
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mmol) trong diclometan (1 ml) dugc chuén bi & nhiét dd phong duoc khudy & cling
nhiét d6 trong 18 gid, va dugc ¢b dic dudi dp sudt thip dé loai bd dung moi. San
phim thd dugce sir dung ngay ma khong cAn tinh ché thém (N'-(2,2-difloaxetyl)-2-((1-
(3-(1-(oxetan-3-yl)piperidin-4-yl)phenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit, 0,135 g, 99,5%, dau mau vang nhat).

Budce 9: Hop chét 2060

NN NN
N ?\ll/\j\[rn j)\ N ?‘ll/)\ro
/ ~
I N7 CRH 013/ N‘\ ,j‘},CFZH

N'-(2,2-difloaxetyl)-2-((1-(3-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit (0,135 g, 0,270 mmol) va 1-

T

metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,096 g,
0,405 mmol) dugc tron & nhiét do phong trong tetrahydrofuran (1 ml) roi tiép do
dwoc khudy & 70°C trong 18 gid, va duge lam mat v& nhiét d6 phong dé két thic
phan tmg. Hn hop phén tmg dugc cb dic dudi ap sut thap dé loai bo dung méi. San
phém ¢b dic dugc tinh ché va tiép tuc duogc cd dic béng séc ky cot (SiO2, ¢t 4 g;
metanol/diclometan = 0-5%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-
(1-(3-(1-(oxetan-3-yl)piperidin-4-yl)phenyl)xyclobutyl)pyrimidin-2-amin dudi dang
chit rin mau vang nhat (0,028 g, 21,5%).

IH NMR (400 MHz, CDCl3) § 8,88 (s, 2H), 7,40 — 7,38 (m, 2H), 7,31 — 7,28
(m, 1H), 7,14 (d, 1H, J = 7,6 Hz), 6,89 (t, 1H, J = 51,7 Hz), 6,53 (s, 1H), 5,00 (s,
2H), 4,75 (t, 1H, J = 7,1 Hz), 3,87 (brs, 1H), 3,21 (brs, 2H), 2,78 — 2,70 (m, 2H),
2,68 — 2,59 (m, 3H), 2,37 — 2,36 (m, 2H), 2,25 — 2,14 (m, 3H), 2,03 — 1,96 (m, 3H);
LRMS (ES) m/z 483,5 (M* + 1).

Vi du 105, Hop chit 2061: 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-

(2.4-diflophenyl)xyclopropyl)pyrimidin-2-amin

Bude 1: 1-(2.4-diflophenyl)xyclopropan-1-amin hydroclorua
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F F HCI
NH,
CN

E F

Dung dich cua 2,4-diflobenzonitril (5,000 g, 35,945 mmol) va titan
isopropoxit (13,835 ml, 46,729 mmol) trong 2-metoxy-2-metylpropan (MTBE, 60
ml) duoc bd sung & -20°C etylmagie bromua (dung dich 1,00 M trong THF, 82,674
ml, 82,674 mmol). H3n hop phan tng dugc khudy & ciing nhiét d6 trong 1 gid, dugc
xtr Iy & nhiét d6 phong véi bo triflorua dietyl etherat (8,873 ml, 71,891 mmol), duoc
khudy bd sung trong 12 gid, dugc dimg phan Ung & nhiét d6 phong béng cach bd
sung natri hydroxit (dung dich 3,00 M, 35,945 ml, 107,836 mmol, khudy 30 phut),
duogc loc qua tAm xé-lit dé loai bo chit rén. Tiép d6, dung dich natri clorua bdo hoa
duoc thém vao hdn hop phan tng, san pham phan g duge chiét bang etyl axetat.
Lép hitu co duge rira bang dung dich natri clorua bdo hoa, dugc say kho bing magie
sunfat khan, duoc loc, va dugc c6 dic trong chan khong. Cén duge pha lodng voi axit
clohydric (20 ml) va hexan (10 ml) va dugc khudy & nhiét 46 méi trudng xung
quanh. Két tua dugc loc, duoc rira b%mg etyl axetat, va dugc séy khoé dé thu duge 1-
(2,4-diflophenyl)xyclopropan-1-amin hydroclorua dud¢i dang chit rin mau tréng

(1,559 g, 21,1%).

Budc  2: etyl  2-((1-(2.4-diflophenyl)xyclopropyl)amino)pyrimidin-5-

cacboxylat

E F
HCI CI\rN\ H
NH, l . N__N
2 N~ OEt \ﬁ BN
F N._~__OEt
0

F o)

Dung dich ctia 1-(2,4-diflophenyl)xyclopropan-1-amin hydroclorua (0,200 g,
0,973 mmol), etyl 2-clopyrimidin-5-cacboxylat (0,191 g, 1,021 mmol) va N,N-
diisopropyletylamin (0,424 ml, 2,432 mmol) trong 1,4-dioxan (5 ml) duoc khudy &
90°C trong 12 gid, va dugc 1am mat vé nhiét d6 phong dé két thiic phan tmg. Hon
hop phéan tmg duoc ¢b dic dudi ap suét thip dé loai bo dung mdi. San phim c6 dic
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duoc tinh ché va tiép tuc dugc c6 dac b%mg s&c ky cot (SiO2, 2cdt 4 g; etyl
axetat/hexan = 10-50%) dé thu duoc etyl 2-((1-(2,4-
diflophenyl)xyclopropyl)amino)pyrimidin-5-cacboxylat du¢i dang chit rin mau
tréng (0,217 g, 69,9%).

Bude 3: 2-((1-(2.4-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit
F F
H H
N N _— N N
F N~ OEt F N~ N.
NH,
(0]

Dung dich cta etyl 2-((1-(2,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacboxylat (0,220 g, 0,689 mmol) va hydrazin (dung dich 50,00% trong nuéc, 0,865

ml, 13,780 mmol) trong etanol (3 ml) dugc khudy & 120°C trong 8 gid, va dugc lam
mat v& nhiét 36 phong dé két thiic phan tmg. Hon hop phéan tng dugc c6 dic dudi p
suét thip dé loai bé dung méi. Sén pham thé dugc st dung ngay ma khong can tinh
ché thém (2-((1-(2,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit,
0,200 g, 95,1%, chét rén mau trfmg).

Budce 4: N'-(2.2-difloaxety])-2-((1-(2.4-

diflophenyxyclopropyl)amino)pyrimidin-5-cacbohydrazit

Dung dich ctia 2-((1-(2,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit (0,200 g, 0,655 mmol), anhydrit 2,2-difloaxetic (0,090 ml, 0,721
mmol) va trietylamin (0,183 ml, 1,310 mmol) trong tetrahydrofuran (4 ml) dugc
chuén bi & nhiét d6 phong dugc khudy & ciing nhiét do trong 1 gio, va dugce cb dic
du6i 4p suét thdp dé loai bd dung moi. San phdm cb dic dugc tinh ché va tiép tuc

dwoc cb dic bing séc ky ot (SiOz, cot 12 g; metanol/diclometan = 5-20%) dé thu
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duoc  N'-(2,2-difloaxetyl)-2-((1-(2,4-diflophenyl)xyclopropyl)amino)pyrimidin-5-
cacbohydrazit du6i dang chit rin mau tring (0,132 g, 52,6%).

Bude 5: Hop chét 2061

F F
DY F W)Y
|

F N~ N. (0}
N” “CFH F.H
0 N~N/>’ o
Hbén hop clia N'-(2,2-difloaxetyl)-2-((1-(2,4-

diflophenyl)xyclopropyl)amino)pyrimidin-5-cacbohydrazit (0,100 g, 0,261 mmol) va
1-metoxy-N-trietylamoniosunfonyl-metanimidat (chit phan tmg Burgess, 0,124 g,
0,522 mmol) trong tetrahydrofuran (5 ml) dugc lam néng & 150°C trong 30 phut
dusi birc xa vi séng, va dugc 1am mat vé nhiét do phong dé két thiic phan ting. Hon
hop phéan tng dugc c6 dic dudi ap suét thip dé loai bo dung mdi. Tiép d6, nuée (5
ml) dugc thém vao hén hop phan Ung, san phdm phan tng dugc chiét bing
diclometan (5 ml), va dugc loc qua nhya frit. Lép hitu co duoc ¢ dac trong chan
khong. San phém ¢ dic dugc tinh ché va tiép tuc duoc cd dac bang séc ky cot (SiO2,
cOt 4 g; etyl axetat/hexan = 5-50%) dé thu dugc 5-(5-(diflometyl)-1,3,4-oxadiazol-2-
y1)-N-(1-(2,4-diflophenyl)xyclopropyl)pyrimidin-2-amin dudi dang chét rin mau
tring (0,028 g, 29,4%).

'H NMR (400 MHz, CDCls) § 8,99 (d, J = 13,6 Hz, 2H), 7,17 — 7,11 (m, 1H),
7.11 — 7,06 (m, 1H), 7,04 (s, 0,25H), 7,01 (dddd, J = 8,6, 4,2, 2,3, 1,1 Hz, 1H), 6,92
s, 0,5H), 6,79 (s, 0,25H), 6,65 (br, 1H), 1,41 (s, 4H); LRMS (ES) m/z 366,1 (M* +
1).

Vi du 106: Hop chit 2062, 5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-N-(1-(4-

morpholinophenyl)xyclobutyl)pyrimidin-2-amin

Budc 1: tert-butyl (1-(4-morpholinophenyl)xyclobutyl)cacbamat
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Br k\/N

N N.
Boc Boc

Tert-butyl (1-(4-bromophenyl)xyclobutyl)cacbamat (0,500 g, 1,533 mmol),
morpholin (0,159 ml, 1,839 mmol), tris(dibenzylideneaxeton)dipaladi (Pd2(dba)3,
0,140 g 0,153 mmol), 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
(XPhos, 0,073 g, 0,153 mmol) va natri tert-butoxit (0,295 g, 3,065 mmol) trong
toluen (10 ml) dugc trdn & nhiét 4§ phong roi tiép d6 duoc lam nong ¢ 100°C dudi
buc xa vi song trong 30 phut, dugc lam mat vé nhiét d6 phong dé két thic phan tng.
Tiép @6, dung dich natri bicacbonat béo hoa dugc thém vao hdn hop phan tng, san
phdm phan tng dugc chiét bing etyl axetat. Lop hitu co duoc rira bang dung dich
natri clorua bdo hoa, dugc se"ly kho béng magie sunfat khan, dugc loc, va dugc cb dac
trong chan khong. San phim cb dic duge tinh ché va tiép tuc dugc co dic bing séc
ky cot (Si02, 2¢dt 4 g; etyl axetat/hexan = 0-20%) dé thu duoc san phém tho, san
phdm nay duoc hoa tan trong hexan (10 ml) va duge khudy & nhiét 6 moi trudng
xung quanh. Két tta duge loc, duoc rira béng hexan, va dugc séy kho dé thu duogc
tert-butyl (1-(4-morpholinophenyl)xyclobutyl)cacbamat as pale brown solid (0,347 g,
68,1%).

Buéc 2: 1-(4-morpholinophenyl)xyclobutan-1-amin

“Boc

ZT

NH,

Dung dich ctia tert-butyl (1-(4-morpholinophenyl)xyclobutyl)cacbamat (0,347
g, 1,044 mmol) va axit clohydric (dung dich 4,00 M, 1,305 ml, 5,219 mmol) trong
diclometan (10 ml) dugc chuén bi ¢ nhiét do phong dugc khuéy & cung nhiét do
trong 18 gid. Tiép d6, dung dich natri bicacbonat bdo hoa dugc thém vao hén hop
phéan Ung, san phim phan ung dugce chiét bing diclometan. Lop nude duge cb dic

trong chén khéng va dugc pha lodng v6i tetrahydrofuran (30 ml)/diclometan (10 ml)
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va duoc khudy & nhiét d6 mdi trudong xung quanh. Két tha dugc loc, 1-(4-
morpholinophenyl)xyclobutan-1-amin dugc st dung ngay ma khong cén tinh ché

thém (0,240 g, 99,0%, diu khéng mau).

Buéc 3: Etyl 2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-

cacboxylat

o™

0™ Cl._N K
A S N
i e ey
)
)

1-(4-morpholinophenyl)xyclobutan-1-amin (0,240 g, 1,033 mmol), etyl 2-
clopyrimidin-5-cacboxylat (0,212 g, 1,136 mmol) va N,N-diisopropyletylamin (0,540
ml, 3,099 mmol) duoc tron & nhiét dd phong trong 1,4-dioxan (5 ml) roi tiép d6 dugc
khudy & 110°C trong 18 gid, va duoc lam mat vé& nhiét d6 phong dé két thuc phan
{tmg. Hdn hop phan tmg dugc c6 ddc dudi ap sut thip dé loai bé dung moi. Tiép do,
nuée duoc thém vao hdn hop phén ung, san phim phan {tmg duoc chiét bang etyl
axetat. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy khé bang
magie sunfat khan, dugc loc, va duge c6 dic trong chin khong. San phém cd dac
duge tinh ché va tiép tuc dugc cd dic bang sic ky cot (SiOz, cdt 12 g; etyl
axetat/hexan = 10-40%) dé thu duoc san pham thd, san pham nay duge hoa tan trong
etanol (5 ml) va duoc khuéy & nhiét 6 mdi trudng xung quanh. Két tta duoc loc,
duoc ria bing etanol, va dugc sdy kho & thu dugc etyl 2-((1-(4-
morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat du6i dang chét rin
mau tring (0,280 g, 70,9%).

Budc 4: 2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-

cacbohydrazit
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oY 0™
| | H
N__ O N A Nown,
I N

Etyl  2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacboxylat
(0,280 g, 0,732 mmol) va hydrazin monohydrat (0,712 ml, 14,642 mmol) dugc tron &
nhiét 4o phong trong etanol (3 ml) rdi tiép d6 duoc khudy & 100°C trong 7 gid, dugc
1am méat vé nhiét 46 phong dé két thic phan tng. Két tua duoc loc, dugc rira bé‘mg
etanol, va dugc siy kho dé thu duoc 2-((1-(4-
morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit dudi dang chét rin
mau tréng (0,112 g, 41,5%).

Budc 5: N'-(2.2-difloaxetyl)-2-((1-(4-

morpholinophenyl)xyclobutyl)amino)pyrimidin-5-cacbohydrazit

0o o
N LN
NN — NN
T T H i
N AN Mwh, N ANV e
i H

Dung dich ctia 2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit (0,112 g, 0,304 mmol) va trietylamin (0,127 ml, 0,912 mmol) trong

tetrahydrofuran (5 ml) duoc trén ¢ nhiét d6 phong voi anhydrit 2,2-difloaxetic (0,042
ml, 0,334 mmol), dugc khudy & cliing nhiét 6 trong 18 gio, va dugc c6 ddc dudi ép
sut thap dé loai bd dung moi. San phdm c6 dic dugce tinh ché va tiép tuc dugc ¢d
dic bing séc ky cot (SiOz, cot 4 g; etyl axetat/hexan = 40-90%) dé thu duge N'-(2,2-
difloaxetyl)-2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-5-
cacbohydrazit duéi dang chét rén mau tring (0,096 g, 70,7%).

Budc 6: Hop chét 2062
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H N H N
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N'-(2,2-difloaxetyl)-2-((1-(4-morpholinophenyl)xyclobutyl)amino)pyrimidin-
5-cacbohydrazit (0,100 g, 0,224 mmol) va 1-metoxy-N-trietylamoniosunfonyl-
metanimidat (cht phan tmg Burgess, 0,160 g, 0,672 mmol) dugc tron & nhiét do
phong trong tetrahydrofuran (5 ml) rdi tiép d6 dugc khudy & 100°C trong 18 giv, va
dwoc 1am mét vé nhiét d6 phong dé két thuc phan ung. Hon hop phan tmg duge cd
ddc dudi ép suét thép dé loai bd dung méi. San phém ¢6 dic duogc tinh ché va tiép tuc
duoc cd déc béng séc ky cot (SiOz, cot 4 g; etyl axetat/hexan = 10-40%) dé thu duoc
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
morpholinophenyl)xyclobutyl)pyrimidin-2-amin duéi dang chit rén mau tring
(0,047 g, 49,0%).

IH NMR (400 MHz, CDCls) & 8,88 (s, 2H), 7,45 (d, J = 8,8 Hz, 2H), 7,02 -
6,76 (m, 3H), 6,36 (s, 1), 3,90 - 3,86 (m, 4H), 3,19 (t, J = 4,6 Hz, 4H), 2,76 - 2,69
(m, 2H), 2,65 - 2,58 (m, 2H), 2,18 - 2,15 (m, 1H), 1,99 - 1,96 (m, 1H); LRMS (ES)
m/z 429,3 (M*+ 1),

Vi du thi nghiém: Thi nghiém trc ché hoat tinh enzym HDAC trong bng

nghiém (in vitro)

Pé kiém tra do chon loc HDAC6 cua cac hop chét ciia cong thirc I clia sang
ché bing thir nghiém tc ché hoat tinh enzym HDAC1 va HDACG, thi nghiém da

duge thuc hién bing cach sir dung co chét thong thudng lam d6i chimg.

Hoat tinh c ché enzym HDAC da dugc do béng cach st dung bo cong cu
(kit) phat hién thudc huynh quang HDAC6 (BML-AKS511, 516, Enzo Life Science).
Pbi v6i thir nghiém hoat tinh enzym HDACI1, HDACI tai td hop cua ngudi (BML-
SE456) di dugc st dung lam ngudn enzym, va Fluor de Lys®-(BNL-KI177) dugc sir
dung 1am co chit. Pha losing 5 14n hop chét dugc nap vao dia 96 giéng, va tiép d6 0,3
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pg enzym va 10 pM co chit duoc bd sung vao giéng clia dia va cho phép phéan tng &
30°C trong 60 phut. Tiép d6, Fluor de Lys®-Developer II (BML-KI176) dugc bd
sung vao va cho phép phan tmg trong 30 phut, sau d6 gid tri huynh quang (Ex 360,
Em 460) dugc do béng cach st dung thiét bi doc nhiéu dia (Flexstation 3, Molecular
Device). Enzym HDAC6 duoc kiém tra bing cach stt dung HDAC6 tai td hop clia
ngudi (382180) (Calbiochem) theo quy trinh gidng nhur phuong phép kiém tra hoat
tinh enzym HDACI1. Dya vao gié tri thu dugc, mbi gid tri ICso dugc tinh toan béng
céch sir dung chuong trinh GraphPad Prism 4.0.

Bang 3: Két qua thir nghiém tc ché hoat tinh enzym HDAC

Hop chat HDAC6 Emzym HDAC1
1524 0,048 > 10
1526 0,179 > 10
1559 0,03 > 10
1579 0,046 > 10
1580 0,305 > 10
1581 0,135 > 10
1582 1,25 > 10
1603 0,05 > 10
1604 0,204 > 10
1605 0,044 > 10
1606 0,168 > 10
1607 0,032 > 10
1608 0,154 > 10
1609 0,023 > 10
1610 0,151 > 10
1611 0,038 > 10
1612 0,455 > 10
1614 0,029 > 10
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Hop chat HDAC6 Emzym HDAC1
1615 0,022 > 10
1616 0,044 > 10
1617 0,211 > 10
1618 0,267 > 10
1640 0,028 > 10
1641 0,058 > 10
1642 0,057 > 10
1670 0,596 > 10
1671 0,044 > 10
1672 0,234 > 10
1673 0,025 > 10
1674 0,132 > 10
1675 0,039 > 10
1676 0,242 > 10
1677 0,267 > 10
1678 0,225 > 10
1683 0,021 > 10
1711 0,026 > 10
1712 0,1 > 10
1713 0,033 > 10
1714 0,138 > 10
1722 0,029 > 10
1723 0,219 > 10
1738 0,132 > 10
1740 0,062 > 10
1741 0,45 > 10
1742 0,531 > 10
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Hop chat HDAC6 Emzym HDAC1
1761 0,025 > 10
1779 0,134 > 10
1780 0,42 > 10
1817 0,078 > 10
1818 0,751 > 10
1819 0,07 > 10
1820 0,083 > 10
1821 0,032 > 10
1822 0,282 > 10
1826 0,12 >10
1827 0,043 > 10
1828 0,039 > 10
1832 0,1 > 10
1833 0,75 > 10
1834 0,12 >10
1835 1,96 >10
1836 0,2 > 10
1837 2,52 > 10
1838 0,11 > 10
1913 0,04 > 10
1959 0,163 > 10
1960 1,23 > 10
1961 0,115 > 10
1962 0,888 > 10
1963 0,089 > 10
1964 1,85 > 10
1965 0,070 > 10
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Hop chét HDAC6 Emzym HDAC1
1966 1,47 > 10
2023 0,387 > 10
2026 >10 > 10
2027 0,09 > 10
2028 0,302 > 10
2030 0,758 > 10
2035 0,367 > 10
2036 0,478 > 10
2037 0,397 > 10
2038 0,111 > 10
2040 0,1 > 10
2041 0,189 > 10
2042 0,173 > 10
2043 0,277 > 10
2044 1,735 > 10
2045 0,061 > 10
2046 0,329 > 10
2047 0,032 > 10
2048 0,063 > 10
2049 0,051 > 10
2050 0,026 > 10
2051 0,152 > 10
2052 0,075 > 10
2053 0,519 > 10
2054 0,083 > 10
2055 0,031 > 10
2056 0,035 > 10
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Hop chét HDAC6 Emzym HDAC1
2057 0,033 > 10
2058 0,039 > 10
2060 0,221 > 10
2061 0,043 > 10
2062 0,256 > 10

Nhy dugc trinh bay trén bang 3 trén ddy, cac hop chét
oxadiazol amin, ddng phén 13p thé clia chung hodc mubi duge dung cua chung theo
séng ché cho théy hoat tinh rc ché HDAC6 c6 dd chon loc cao hon 8-454 14n trong
thtr nghiém trc ché hoat tinh HDAC1 va HDAC6.
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YEU CAUBAO HQ
1. Hop chét oxadiazol amin dugc biéu dién boi cong thire I dudi day, ddng phan 1ap thé

ctia chiing hodc mudi dugc dung ctia chiing:

[Cong thirc I]
R
R 1
R5 ¢ )\
o) \;"
fg e
=2

trong d6 R 1a -CF.H hodc —CF3;
L, va L, doc 1ap v6i nhau 1a -(C1-C; alkylen)- hogc lién két;

71-Z4 doc 14p v6i nhau 1a N hodc CRZ {trong d6 ba hodc nhidu trong s§ Z1-Z4 khong
ddng thoi 1a N}, trong d6 R 1a -H, -F, -Cl, -Br, -1 hodc —O(C1-Cs alkyl);

R, 13 —H hoic -(Ci-Cs alkyl);

Y; 14 -CHa-, -NR°-, -O-, -C(=0)- hodc —S(=0),-, trong d6 R° 1a -H, -(C1-Cs alkyl),
«(C1-C4 alkyl)-OH, -(Ci-Cs alky])-O-(Ci-Cs alkyl), -C(=0)-(Ci-Cs4 alkyl),
-C(=0)-O(Ci-C4 alkyl), -C(=0)-O(Ci-Cq alkyl)-aryl, -(Ci-Cs alkyl)-C(=0)-O(Ci-Cs
alkyl), -S(=0)2-(C1-Cs alkyl), aryl, -(C1-C4 alkyl)-aryl,
~(C2-C4 alkenyl)-aryl, heteroaryl, -(C1-Cq alkyl)-heteroaryl, -C(=0)-(C3-Cs xycloalkyl), -
(C2-Cs heteroxycloalkyl) hodc -(Ci-Ca alkyl)-C(=0)-(C2-Cs heteroxycloalkyl), {trong doit
nhét mot H cua -(C1-Cs alkyl), -(C1-Cq4 alkyl)-OH,
«(C1-Cs4 alkyl)-0-(C1-C4 alkyl), -C(=0)-(Ci-C4 alkyl), -C(=0)-O(Ci-Cs alkyl),
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-C(=0)-0O(C1-Cs alkyl)-aryl, -(C1-Ca4 alky])-C(=0)-O(C1-C4 alkyl), =S(=0)2-(C1-Cs alkyl),
aryl, -(C1-Cs alkyl)-aryl, (C2-C4 alkenyl)-aryl, heteroaryl, -(C1-Ca alkyl)-heteroaryl, -
C(=0)-(Cs-C7 xycloalkyl), -C2-Cs heteroxycloaklyl hodc -(Ci-Ca alkyl)-C(=0)-(C2-Cs
heteroxycloalkyl) c6 thé duogc thé boi —X };

a va b doc 1ap véi nhau la sé nguyén 0, 1, 2, 3 hodic 4 {trong d6 a va b khong ddng
thoi 1a 0};

Ls 1a -(C1-Cz alkylen)-, -SO2-, -(C1-Cz alkylen)-SO»-, hoic lién két;

; Z Z y ,
13 —aryl, -heteroaryl, ¢ , hoic heteroxycloalkyl, trong d6 Zs

va Zg ddc 1ap véi nhau 13 -CHz- hodc —O-; va

Ru-Rs doc 1ap véi nhau 1a —H, -F, -Cl, -Br, -1, -OH, -O(C1-Ca alkyl), -(Ci-Cs alkyl),
-CF3, -OCF3, heteroxycloalkyl {trong d6 heteroxycloalkyl c6 thd khong dugc thé hodc

Y;@ Y;,—Y;%d\> Y5_%_.
oY

duoc thé bsi Ci-Cs alkyl hodc heteroxycloalkyl}, , -O-aryl, -CFH, -
C(=0)~(C1-Cs alkyl), -C(=0)-O(C1-Ca alkyl), -NRARP, -C(=0)-NR*R" hodc —S(=0)>-(C1-
C4 alkyl), trong @6 Y2 1a -CHz-, -O-, -C(=0)- hodc —S(=0),-, Y3-Ys doc lap véinhau la -
CH- hoiic -N-, va ¢ dén f doc 14p v6i nhau 1a s6 nguyén 0, 1,2, 3 hogc 4 {trong dé c va e
khong ddng thoi 12 0, va d va f khong ddng thoi 14 0}, trong d6 R* va R® doc 1ap v6i nhau
14 —H hoic -(C1-Ca alkyl) {trong d6 it nhét mot H ciia -(C1-Ca alkyl) c6 thé dwoc thé béi —
X hodc —OH}

trong d6 X 14 F, Cl, Br hodc L.
2. Hop chét, ddng phan hodc mudi dugc dung theo diém 1,

trong d6 R 1a -CF2H hogc —CF3;
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L; va L, 1a lién két;

ZivaZslaN;

7, v Z4 12 CRZ, trong d6 RZ 1a —H, -F, -Cl, -Br, -I hodc —O(C1-Ca alkyl);
Rz 1a —H hoic -(C1-C4 alkyl);

Y; 14 -CHa- hodc -NR®-, trong d6 R 14 -H, hogc -C(=0)-O(C1-C4 alkyl)-aryl {trong
d6 {t nhét mot H cita -C(=0)-O(C1-Ca alkyl)-aryl ¢6 thé duoc thé bsi —X, trong d6 X 1a F,
Cl, BrhodcI};

ava b doc 1ap voinhau la s6 nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong ddng thoi
1a0};

Ls 1a -(C1-C2 alkylen)-, (Ci-Cz alkylen)-SO2-, hodc lién Kkét;

13 phenyl, pyridin, benzo[d][1,3]dioxol, thiophen, pyrimidin, pyrazin hodc

pyridazin; va

R4-Rg d6c 14p v6i nhau 1a -H, -F, -Cl, -Br, -1, -OH, -O(Ci1-Cs alkyl), -(C1-Cs alkyl),
-CF3, -OCF3, piperidin, morpholino, piperazin hodc pyrolidin {trong d6 piperidin,
morpholino, piperazin hodc pyrolidin c6 thé khong duoc thé hodc duge thé bdi C1-Cs
c d
Y2 TY3=Y, qu_é_
alkyl}, hodc trong d6 Y2 1a -O-, Y3 va Ys la -CH-, Y4 la —N-, ¢ va e ddc
1ap v6inhau 1a s6 nguyén 0, 1 hodc 2 {trong d6 ¢ va e khong ddng thoi la 0}, va d va f doc

14p véinhau la s6 nguyén 0, 1, 2 hodc 3 {trong d6 d va f khong ddng thoi 12 0}.

3. Hop chit, d6ng phan hodc mubi dugc dung theo diém 1,
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trong d6 hop chit duoc biéu dién boi cong thic I trén day 1a hop chét duoc bidu

di&n boi céng thic II sau day:
[Cong thice II]

Ry
Rs

BOE
6 a S
Y; b K}\(Ni?{l/ R4

trong d6 R 1a -CF2H hodc —CF;
Ro1a-H;
Y1 1a -CHa- hodc -NR*-, trong d6 R° 13 -H, hoic -C(=0)-O(Ci-C4 alkyl)-aryl;

a va b doc 1ap voi nhau 14 s§ nguyén 0, 1, 2 hodc 3 {trong d6 a va b khong ddng
thoi1la 0};

L3 14 -(C1-C; alkylen)-, (Ci-C; alkylen)-SO»-, hogc lién két;

12 phenyl, pyridin, benzo[d][1,3]dioxol hodc thiophen; va

Rs4-Rs d6c 1ap v6i nhau 1a —H, -F, -Cl, -Br, -1, -OH, -O(C1-Cs alkyl), -(C1-C4 alkyl),
-CF3, -OCF3, piperidin, morpholino {trong d6 the piperidin c6 thé khong duoc thé hoic

. o N -
durgc thé bai C1-Cs alkyl}, hode <>—C>§ .

4. Hop chat, ddng phan hogc mudi duge dung theo diém 3,
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trong d6 R, 1a -CF,H hodc —CF3;
Rz la —H;

OAO)LA
Y 14 -CHz- hodc -NR°®-, trong d6 R° 1a -H, hodc ;

avab doc 14p vainhau 1a s6 nguyén 0, 1, 2 hozc 3 {trong d6 a va b khong d6ng thoi
13 0, vong dugc tao thanh béi Y1, a va b 13 xycloalkyl bdo hoa c6 3-7 canh khi Y1 1a —CHz-
hozic vong dugc tao thanh béi Y1, a va b 13 heteroxycloalkyl bdo hoa ¢6 3-7 canh bao gbdm

mot N khi Y1 1a -NR®-};

L3 13 —CH»-, - CH-SO»-, hodc lién két;

12 phenyl, pyridin, benzo[d][1,3]dioxol hogc thiophen; va

R4-Re d6c 14p v6i nhau 1a —H, -F, -Cl, -Br, -I, -OH, -O(C1-Cs alkyl), -(Ci-C4 alkyl),

OO
(o] N —
-CF3, -OCF3, morpholino, <:/\ , o= %
Ot
hodc , trong d6 R7 1a —H hodc -(C1-C4 alkyl).

5. Hop chét, ddng phan hoic mudi duoc dung theo diém 1,

trong d6 hop chét dugc biéu dién boi cong thirc I duge chon tir nhém bao gbm céc

hop chit sau day:

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclopropyl)pyrimidin-2-

amin,;
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N-(1-phenylxyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclopentyl)pyrimidin-2-
amin;

N-(1-phenylxyclopentyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclohexyl)pyrimidin-2-amin;

N-(1-phenylxyclohexyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
metoxyphenyl)xyclobutyl)pyrimidin-2-amin;

N-(1-(4-metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yD)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(3-
metoxyphenyl)xyclobutyl)pyrimidin-2-amin;

N-(1-(3-metoxyphenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(3-flophenyl)xyclobutyl)pyrimidin-

2-amin;

N-(1-(3-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)pyrimidin-

2-amin;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2-flophenyl)xyclobutyl)pyrimidin-

2-amin;

N-(1-(2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-flophenyl)xyclobutyl)pyrimidin-
2-amin;
N-(1-(4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;
N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;
N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin;

N-(1-(4-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin;

N-(1-(2-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin ;

N-(1-(4-clophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3 4-oxadiazol-2-yl)pyrimidin-
2-amin;
5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(pyridin-2-yl)xyclobutyl)pyrimidin-

2-amin;

N-(1-(pyridin-2-yl)xyclobutyl)-5-(5-(triflomety])-1,3 4-oxadiazol-2-yl)pyrimidin-

2-amin;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-tolyl)xyclobutyl)pyrimidin-2-
amin;

N-(1-(o-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(m-tolyl)xyclobutyl)pyrimidin-2-
amin;

N-(1-(m-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(p-tolyl)xyclobutyl)pyrimidin-2-
amin,;

N-(1-(p-tolyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-
amin;

Benzyl 4-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)amino)-4-
phenylpiperidin-1-cacboxylat;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(4-phenylpiperidin-4-yl)pyrimidin-2-
amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2-flophenyl)xyclopropyl)pyrimidin-

2-amin,;
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5-(5-(diflomety1)-1,3,4-oxadiazol-2-y1)-N-(1-(4-flophenyl)xyclopropyl)pyrimidin-

2-amin;

N-(1-(4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(3-flophenyl)xyclopropyl)pyrimidin-
2-amin;

N-(1-(3-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;

N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(3-clo-4-flophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol -2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(diflomety1)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclopropyl)pyrimidin-2-amin;

3-(1-((5-(5-(diflometyl)-1,3,4-o0xadiazol-2-yl)pyrimidin-2-
yl)amino)xyclobutyl)phenol;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,4-
diflophenyl)xyclopropyl)pyrimidin-2-amin;

N-(1-(3,4-diflophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(3-clo-4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,5-
diflophenyl)xyclobutyl)pyrimidin-2-amin;

N-(1-(benzo[d][1,3]dioxol-5-yl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,5-
diflophenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,4,5-
triflophenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,3-
diflophenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,6-
diflophenyl)xyclobutyl)pyrimidin-2-amin
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N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin ;

N-(1-(2,3-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yD)pyrimidin-2-amin;

N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin ;

N-(1-(3,4-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(2,4-diclophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yDpyrimidin-2-amin;

N-(1-(2,6-diclophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yDpyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-3-yl)xyclobutyl)pyrimidin-

2-amin;

N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(2-clo-4-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;
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N-(1-(2-clo-5-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;
N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-(diflometyD)-1,
3,4-oxadiazol-2-yl)pyrimidin-2-amin;

N-(1-(5-clo-2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yD)pyrimidin-2-amin;

N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yDpyrimidin-2-amin;

N-(1-(3-clo-2-flophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-(1-(oxetan-3-yl)piperidin-4-
yl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflomety1)-1,3,4-oxadiazol-2-yl)-N-(1 -(tosylmetyl)xyclobutyl)pyrimidin-2-
amin ;
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2,4-

diflophenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
(triflometoxy)phenyl)xyclobutyl)pyrimidin-2-amin;

N-(1-benzylxyclobutyl)-5-(5-(diflometyl)-1,3 ,4-oxadiazol-2-yl)pyrimidin-2-amin;

N-(1-(2-(triflometoxy)phenyl)xyclobutyl)-5-(5-(triflomety])-1,3 J4-oxadiazol-2-

yD)pyrimidin-2-amin;
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N-(1-(2,4-diflophenyl)xyclobutyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-(1-metylpiperidin-4-
yl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(1-etylpiperidin-4-
yDphenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(4-(1-isopropylpiperidin-4-
yl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflomety1)-1,3,4-oxadiazol-2-yl)-N-(1-(thiophen-3-yl)xyclobutyl)pyrimidin-
2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(thiophen-2-
yDxyclopropyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-(piperidin-1-
yD)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
(triflometyl)phenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3,4-
diflophenyl)xyclobutyl)pyrimidin-2-amin;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-flo-3-
morpholinophenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(2-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(diflomety1)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
metoxyphenyl)xyclopropyl)pyrimidin-2-amin;

N-(1-(3-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;

N-(1-(3-clophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;

N-(1-(4-clophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin;

N-(1-(4-clophenyl)xyclopropyl)-5-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-
2-amin,;

N-(1-(4-clo-3-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-
yl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(o-tolyl)xyclopropyl)pyrimidin-2-
amin;

N-(1-(4-clo-2-flophenyl)xyclopropyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-

yl)pyrimidin-2-amin;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(3,5-
diflophenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(3,4-
diflophenyl)xyclopropyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-(1-(oxetan-3-yl)piperidin-4-
yDphenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2,4-
diflophenyl)xyclopropyl)pyrimidin-2-amin; va

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-
morpholinophenyl)xyclobutyl)pyrimidin-2-amin.

6. Hop chét, déng phén hodc mubi duge dung theo diém 5,

trong d6 hop chit dugc biéu dién boi cong thie I duge chon tir nhém bao gdm céc

hop chét sau day:
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclopropyl)pyrimidin-2-
amin;
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclobutyl)pyrimidin-2-amin;
5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-phenylxyclopentyl)pyrimidin-2-
amin;
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-

metoxyphenyl)xyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-
metoxyphenyl)xyclobutyl)pyrimidin-2-amin;
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5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-flophenyl)xyclobutyl)pyrimidin-

2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2-flophenyl)xyclobutyl)pyrimidin-

2-amin,;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(4-flophenyl)xyclobutyl)pyrimidin-

2-amin;

N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin;

N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin,;

N-(1-(4-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin; va

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-2-yl)xyclobutyl)pyrimidin-

2-amin.
7. Hop chét, ddng phan hoic mudi duge dung theo diém 6,

trong d6 hop chét dwoc biéu dién bai cong thire I duge chon tir nhém bao gbm céc

hop chét sau day:
5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-phenylxyclobutyl)pyrimidin-2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(3-flophenyl)xyclobutyl)pyrimidin-

2-amin;

5-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-N-(1-(2-flophenyl)xyclobutyl)pyrimidin-

2-amin;
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N-(1-(2-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-

2-amin;

N-(1-(3-clophenyl)xyclobutyl)-5-(5-(diflometyl)-1,3,4-oxadiazol-2-y])pyrimidin-

2-amin; va

5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-N-(1-(pyridin-2-yl)xyclobutyl)pyrimidin-

2-amin.

8. Dugc phim bao gdm hop chit duoc bidu dién boi cong thic I, ddng phan 14p thé cua

ching hodc mubi duge dung cia ching theo diém bét ky trong sé céc diém tir 1 dén 7.

9. Dugc phim dé phong hogc diéu tri bénh lién quan dén histon deaxetylaza, dwoc phdm
ndy bao gdbm hop chét ¢ cong thirc I, ddng phén 14p thé cia chiing hodc mudi duoc dung

ctia ching theo diém bét ky trong s céc diém tir 1 dén 7.
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