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(54) HOP CHAT 1,3,4-OXADIAZOL AMIT LAM CHAT UC CHE HISTON
DEAXETYLAZA 6 VA DUGC PHAM CHUA HGP CHAT NAY

(57) Sang ché dé cap dén “hop chat 1,3,4-oxadiazol amit co hoat tinh tc ché histon
deaxetylaza 6 (HDACO), chat dong phan lap thé hodc mudi duoc dung cua né va dugc
pham chta hop chat nay. Hop chét, chat ddng phan lap thé hodc mudi dugc dung cua nod
theo sang ché co hoat tinh trc ché HDACS6 va c6 hi¢u qua trong phong hoac diéu tri bénh
lién quan dén HDAC6, bao gdm bénh truyén nhidém; khdi u; bénh ndi tiét, bénh dinh dudng
va chuyén hoa; bénh réi loan tAm than va hanh vi; bénh thﬁn kinh; bénh mét va phﬁn phu;
bénh tim mach; bénh duong ho hép; bénh tiéu hoa; cac bénh vé da va md duédi da; bénh
cua hé co xuong va mo lién két; hodc di tat bAm sinh, su bién dang va céc bat thuong vé
nhiém sic thé.
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Linh vy k¥ thuit dwgc dé cap

Sang ché de cap den céc hop chit 1,3,4-oxadiazol amit c6 hoat tinh uc ché
histon deaxetylaza 6 (HDACG), dong phan 14p thé cua chung, hoac mubi dutorc dung

clia chung va dugc phim chira hop chat nay
Tinh trang ky thuit cta sing ché

Céi bién'_sau dich md nhu sy axetyl hoa 1a mo-dun diéu hoa rat Aquan trong &
trung tdm cla qua trinh smh Hoc trong té bao va duoc diéu hoa chit ché béi nhidu
enzym. Histon 1a thanh phan protein chinh cia nh1em sic thd va duogc cudn xung
quanh béi soi ADN (Axit deoxynucleotlt) dé két dac ADN. Ngoai ra, sy can bing
cua qua trinh axetyl hoa va deaxetyl hoa histon ¢6 vai trd quan trong trong dleu hoa

biéu hién gen.

Histon deaxetylaza (HDAC) 1a enzym loai bo nhém axetyl khéi dudi lysin
trén protein histon ctia nhiém séc thé, va c6 lién 'quaﬁ dén su im ling gen va gay ra
sw kim ham chu ky € bao, e ché tao mach, didu hoa min dich, su chét té bao,
v.v... (theo Hassig va cdng sy, Curr. Opin. Chem. Biol. 1997, 1, 300-308). Ngoai ra,
da cé bao céo reﬁngv su trc ché chirc ne‘lhg enzym cia HDAC gay ra su chét theo
chuong trinh ctia té bao ung thu in vitro (trorig_éng nghiém) bang cach lam giam
hoat tinh ctia céc yéu t6 lién q_uén dén su séng s6t clia t& bao ur:igv thu va hbat héa
cac yéu t lien quan dén su chét theo chuong trinh cta té bao ung thu (Theo Warrell

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

O ngudi, 18 HDAC da duoc X4c dmh va duogc chla thanh bon lop dua vao sy
twong ddng cua chung véi HDAC nim men. Trong s6 do, 11 HDAC sir dung kém
1am nh6ém ngoai (cofactor) va c6 thé duge chia thanh ba nhém: lop I (HDACI, 2,3
va 8), 16p II (Ila: HDAC4, 5, 7 va 9; IIb: HDAC6 va 10), 16p IV (HDAC11). Ngoai
ra, 7 HDAC cua 16p III (SIRT 1-7) cAn NAD* 1am nhém ngoai thay vi kém (theo
Bolden va cOng sy, Nat. Rev. Drug D’iséov; 2006, 5(9), 769-784).
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Céc chét trc ché HDAC khéac nhau dang dugc ph_e'l_f trién tién 1am sang hodc
14m sang, nhung cho dén nay, chi cac chét trc ché HDAC khong chon loc dugce xac |
dinh 1am nhan t6 chéng ung thu, va chi vorinostat (SAHA) Vé'romidépsih (FK228)
duoc chip thuan dé didu tri u lymph6 t€ bao T & da va panobistat -(LBH 589) duoc
| chip thuén dé dleu tri da u tiy xuong. Tuy nhién, & liu cao, chat tic ché HDAC
khong chon loc thuong gay ra cac tac dung phu nhu mét moéi va buon nén (theo
Piekarz va cdng su, Pharmaceuticals 2010, 3, 2751 2767) Cac tdc dung phu trén
dugce bao cdo 1a do sy trc chéd HDAC 16p L. Do thc dung phu, cac chét uc ché HDAC
khong chon loc bi han ché trong phat trién thudc khéang ung thu va céc loai thube
khac (theo Witt va cong su, Cancer Letters, 2009, 277, 8-21).

Trong khi d6, cac bao céo cho'théyv rﬁng, su"&_c ché chon ch'HDACIép I
khong thé hién ddc tinh trc ché HDAC 16p 1. Ngoai ra, khi chét ttc ché chon loc
HDAC dugc phét trién, cac tac dung phu duéi dang doc tinh ma gdy ra boi sy uc
ché HDAC khéng chon loc ¢6 thé duge khic phu¢ Nhur vy, chat wc ché HDAC
chon loc ¢6 tiém ning duoc phat tridn thanh nhan t6 tri lidu c6 h1eu qua dé diéu trj
cdc bénh khac nhau (theo Matthias va cong su, Mol. Cell. B101 2008, 28 1688-
1701).

Cén biét ring, HDAC6, mét thanh vién ciia HDAC 16p IIb, hién dién chi yéu
trong té bao chit va tham gia vao qua trinh deaxetyl ctia mot s6 co éhét phi histon
(HSP90, cortactin, v.v...), bao g@)m tﬁbulin, ‘(théo Yao va cdng su, Mol Céllz2005,
18, 601-607). HDAC6 c6 hai mién (domain) xtc tic, va mién hinh ngbn tay kém
clia dau cubi Cco thé lién két véi protein gén ubiquitin. Luu y rang, HDAC6 ¢6
mdt sd protein phi histon 1& co chét va do d6 dong vai tro quanh' trong trong nhiéu
bénh khéc nhau, bao gém ung thu, bénh viém, bénh ty m1en bénh than kmh varbi
loan thoai héa than kinh (theo Santo va cong su, Blood 2012 119: 2579-258,;
Vlshwakarma va cOng su, International Immunopharmacology 2013, 16, 72-78; Hu
va chng sw, J. Neurol. Sci. 2011, 304, 1-8).

Dic diém céu triic chung cua cic chét g ché HDAC khéc nhau 1a cdu trac _
bao gdm nhém mi, nhom lién két, va nhém lién két kém (ZBG), nhu dugc minh

hoa trén cau tric Vorinostat sau ddy. Nhiéu nha nghién ctru d4 tién hanh cac nghién
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ciru v& hoat tinh trc ché enzym va tinh chon loc bing cach cai bién cAu triic nhém
mil v nhém lién két. Trong cac nhém nay, nhém lién két kém da dwoc biét dén 1a
nhém ‘d(’)ng vai tr0 quan trong hon trong hoat tinh e 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). o

Nhém - Nhém  Nhém lién két

mii lienkét  kém (ZBD)

[ l; I : N
H | o . -
N\”/\/\/\/U\N,OH

Nhém lién két kém thuong 13 din xudt axit 4hydroxar'nic hoic din xuét
benzamit. O day, d?m_ xuét axit hydroxarrﬁc thé hién hiéﬁ qua ¢ ché HDAC manh
mé, nhung ¢6 han ché vé kh4 ning tuong thich sinh héc va hoat tich {rc ché sai muc
tiéu. Ngoai ra, dn xuit benzamit cé_ han ché 14 ching ¢6 thé_ tao ra cac chét chuyén
héa doc hai trong co thé (in vivo),fb'c”yi vi chiing chtra anilin (Woster va cong sw,

Med. Chem. Commun 2015, 4n ban truc tuyén).

- Theo d6, cn thiét phai phat trién chét irc ch8 HDAC6 c6 chon loc d& didu tri
cac bénh nhu ung thu, bénh viém, bénh ty mién, bénh than kinh va rdi loan thoai
hoéa than kinh, ma c6 nhém lién két kém véi kha nang tuong thich sinh hoc dugc cai

thién, ddng thoi khong gay ra tac dl_ing phu nhu cac chét tc ché khéng chon loc.
Ban chit ky thué_‘it ciia sang _ché

Muc tiéu ctia sang ché 1a dé xuét hop chét 1,2,3-oxadiazol amit c6 hoat tinh
trc ché HDAC6 mot cach chon loc, déng phan 1ap thé cua chiing, hoic mudi dugc

dung ctia chung.
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Muc tiéu tiép theo clia sang ché 1a d& xuit dwgc pham chira hop chit 1,2,3-
oxadiazol amit c6 hoat tihh ttc ché HDAC6 mdt cach chon loc, déng phan 1ap thé

cta chung, hodc mudi duge dung cua ching.

Muc ti€u tiép‘ theo ctia sang ché 1a dé xuit dugc phdm chira hop chét 1,2,3-
oxadiazol amit dung dé phong hodc diéu tri. bénh c6 lién quan dén hoat tinh
HDACS6, bao gdbm bénh truyén nhidm; khéi u; bénh néi tiét, bénh dinh dudng va
chuyén héa; bénh réi loan tim thin va hanh vi; bénh thin kinh; bénh mét va phin
phu; bénh tim mach; bénh duong ho hip; bénh tidu hod; céc bénh vé da va mé duéi
da; bénh cita hé co xuong va md lién két; hodc di tat bAm sinh, su bién dang va cac

bat thuong vé nhiém sic thé.

Céc tac gia sang ché da phat hién ra cac hop chat 1,3,4-oxadiazol amit cé

hoat tinh rc ché histon deaxetylaza 6, va da phat hién ra ring cic hop chét nay c6 =

thé dugc st dung dé trc ché hogc diéu tri bénh 6 lién quan dén HDACS, qua do
hoan thanh séng ché.

Hop chét 1,3,4-oxadiazol amit -

Pé dat dugc myc tiu trén, sing ché dé xuit hop chét 1,3,4-'oxadiazol amit
dugc biéu dién boi cong thic I sau ddy, chit ddng phan 14p thé hodc mudi dugc

dung cda n6:

[Cong thirc I]

Ra—l-a - Zy=Zy

g
0

trong d6, L1, L va L3 ddc 14p v6i nhau 1a -(Co-C7 alkyl)-;

71 dén Z4 doc 18p v6i nhau 1a N hodc CRZ, trong d6 ba hodc nhiéu hon trong
s6 Z1 dén Z4 c6 thé khong ddng thoi 1a N, va R? 1 -H hoic -X;
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Rj 1a -CX>H hodc —-CX3;

R; 12 -(C1-Cs alkyl), -(Ci-C4 alkyl)-O(C1-Cs alkyl),
-(C1-C4 alkyl)-C(=O)'-O(C1-C4 alkyl), -(C3-Cs Xycloalkyl), -aryl, -heteroaryl,

R-l_Y — R7 \/T> s . ' .
| LT hoac , trong d6 it nhat mot H
cua - (C3 Ce Xycloalkyl) -aryl hodc —heteroaryl ¢6 thé dugc thé béi -X, -OH, -(Ci-Cs
alkyl), -O(C:-C4 alkyl), -C(=0)-(C1-Cs alkyl), -C(=O)-O(C_1-C4_.alkyl) hodc -CF3,

Y 14 -N-, -O- hoac -S(=0); -,

khi Y 13 -N-, thi Rs va Rg doc lap véi nhau 1a -H, -(Ci-Cs alkyl),
-C(=0)-(Ci-C4  akkyl), -C(=0)~(C3 -Cs xycloalkyl), -C(=0)-O(Ci-Cs alkyl),
-C(=0)-CFs , -S(=0)2-(C1-C4 alkyl), -(C2-Ces heterochloaH(yl), benzyl hodc nhém
- bao v€ amin, trong d6 -(C2-Ce heterdxycloalkyl) c6 thé bao gdm mot nguyén tr N,
O hodc S trong vong,

vakhi Y 12 -O- hoic -S(=0)2 -, thi Rs va Rs 12 khong c6 mit,
Rs dén Ry doc 18p v6i nhau 1a -H, -(Ci-Cs alkyl), -OH, -CH,OH hodc
-C(=0)-NHz , va o |
a dén ¢ doc 14p véi nhau 13 sb nguyén 1, 2 hodc 3;
Rs 12 -H, -(C1-Caalkyl), (C1-C4 alkyl)-O(C1-Ca alkyl),
~(C1-C4 alkyl)—C(=O)—O(C1-C4 alkyl), -(C3-Ce xycloalkyl), -aryI aheferoa_ryl, »
Rs (. B ==~ %

e R W

d6 it nhat mot H cuia -(C3-Cs xycloalkyl), -aryl hoeflc -heteroaryl c6 thé duogc thé doc
1ap v6i nhau béi -X, -OH, -(Ci-Csalkyl), -O(Ci-Cs alkyl), -C(=0)-(C1-Cs alkyl),
-C(=0)-0(C1-C4 alkyl) hodc -CF3, va

trong 3 |
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Re,Rs;Rs,Y,a,b,Ri,Li,Zi,Zs, Zs vd Zq duoc dinh nghia nhu & trén;

va
X 1aF, Cl, Brhoac 1.
Theo phuong 4n thu_c; hién wu fién'cﬁa sa’mg ché,
Livals d(f)_'cilap v6i nhau 1a -(Co alkyl);;
Lo la- (cl-icz alkyl) -;

Z1 dén Z4 ddc 13p v6i nhau I3 N hosic CRZ , trong d6 hai hodc nhidu hon

trong s6 Z1 dén Z4 c6 thé khong dong thoi 1a N, va RZ 1a -H hodc -X;
Ri 1a ~CX;H hojic -CXG;

Ry 12 ~(Ci-Cs alkyl), -(C3-Cs xycloalkyl), -aryl, -heteroaryl,

Rs B VA
XJ/\%- ENAEE N
W L
h-"’15 , | ¢ | hoic Rf& ~, trong d6 it nhit fn(f)t H

ctia -(Cs-Cs xycloalkyl), -aryl hogc —héteroaryl ¢6 thé duge thé bdi -X, -OH, -(C1-Cy
alkyl), -O(C1-Cs alkyl), -C(=0)-(C1-Cs alkyl), -C(=0)-O(C1-C4 alkyl) hoic -CFs,

Y 12 -N-, -0- hodc -S(=0)z-,

khi Y 12 -N-, thi R4 va Rg doc lap véi nhau 1a -H, -(Ci-Cs alkyl),
-C(=0)-(C1-C4  alkyl), | -C(=0)-CFs, -5(=0)2-(C1-C4 a.lkyl)', -(Cz-_Cs
heteroxycloalkyl), -C(,=O)-(C3-C5 Xycloalkyl), benzyl hoac nhém bao vé amin, trong
d6 -(Ca-Cs heteroxycloalkyl) c(). thé bao gdbm mot nguyén tir O trong V(‘)ng,

va khi Y 14 -O- hodc -S(=0),-, thi R4 va Rg 1a khong c6 mit,

R5 dén R7 doc Iaflp v6i nhau 1a -H, -(C1-Cq alkyl), -OH, -CH,OH hoic
-C (=0)-NH, , va B ' '

a dén ¢ doc 14p v6i nhau 1a sb nguyén 1, 2 hoidc 3;

_7-
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R3 la —aryl hodc —heteroaryl trong d6 it nhat mot H cia —aryl hoac -
heteroaryl c6 thé duge thé doc lap béi -X, -OH (C1 C4 alkyl), O(C1 C4 alkyl)
C(=0)-(C1-Cq alkyl), C(—O) O(C1 -Cqalkyl) hogc -CF3; va

- XIaF, Cl, Br hodc I.
Thed phuoné an thuc hiéni u tién cuia sang ché,
LivaLs doc laﬁ v6i nhau 13 ;.(Co alkyl)-;

* La la~(Cralkyl)-; |

Zy dén Z4 doc lap véi nhau la N hoac CRZ , trong @6 hai hodc nhiéu hon
trong s& Z1 dén Z4 c6 thé khong dong thoi 1a N, vaRZ 13 -H hoac -X; |

R .
X
R‘_Y\\A’ B %‘
Ryla - (C1 Cs alkyl) -pyr1d1nyl hodc h?ﬁ

mot H ciia pyridinyl ¢6 thé duge thé béi -X, -OH, -(C:1-C4 alkyl), -O(C1 Cs alkyl),
-C(=0)-(C1-Cs alkyl), ,-C(=O)-O(C1-C4 alkyl) hodc -CF3,

R11a -CFH hogc CF3;

Y 1a-N-,
Rsla -(Cl-_-c_4 alkyl), -C(=0)-(C1-Cs alkyl) hoac -’S(‘=O)2‘-(C1’-C4 alkyl),
Rs va Re doc 1ap vi nhau 13 -H hofic (C1-Cy alkyl), va
a dén d doc lap V("ii’ nhau'lé sd nguyén 1 hodc 2,
Rs1a ~aryl, trong 46 it nhét mot H cda aryl c6 thé duge thé boi -X; va |
X1aF, CL Brhodc L .
Theo phuong 4n thuc hién wu tién cia 'séng ché,
L1 va Ls doc lap véi nhau 14 -(Co alkyl)-;

-8
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L, 1a (C; alkyl)-;

71 dén Z4 doc 13p véi nhau 1a N hoic CRZ,_ trong d6 hai hodc nhiéu hon trong
s0 Z1 dén Z4 c6 thé khong dong thoi 1a N, va R?1a -H hoge —X;

Ri1a -CF2H hoac -CF3;
Rs5
\ a _
) /s . . _
NG
Ry 1a -pyridinyl hogc ‘_h\% , trong do it nhit mot H coa

pyridinyl c6 thé dwoc thé béi -X, -OH, -(Ci-Cs alkyl), -O(Ci-Cs alkyl),
-C(=0)~(C1-C4 alkyl), -C(=0)-O(C1-C4 alkyl) hoic -CF,

Y 1a -N-,
R4 13 -(C1-Cs alkyl), -C(=O)-(C1QC4 alkyl) hodc -S(=0),-(C1-Cs alkyl),
Rs hodc Re dc}ciép yéri nhau 1a -H, va
a dén d doc lép voi nhau‘ 121 sc‘)‘ :nguyén 1 hodc 2,.
Rsla —aryL trong d6 it nhat mot H cua aryl ¢6 thé duqc thé boi -X; va
X 1aF, Cl, Brhogc L. | |

MG ta chi tiét sang ché

Céc hop chat cu thé dugce biéu didn boi cong thire I dugc trinh bay trén bang
1 duéi day: |

[Bang 1]

Vi | Hop . : Vi | Hop |- o :
. Cau triac -l Cau trac
du | chat . du | chat ' '




32443

Vi

Hop

Vi

. , Hop ,
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du | chat du | chat )
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O L
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Vi
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Vi|Hop | y Vi | Hop | ,
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Tét hon 13, hop chat dugc biéu dién bdi cong thirc I, ddng phan 14p thé cia

chiing hodc mubi duge dung cﬁa ching c6 thé duge chon,ﬁ‘r nhom bao gém; 11110,
11189, 11233, 11237, 11238, 11239, 11240, 11241, 11242, 11243, 11245, 11327,
11332, 11333, .1‘133‘4,'1133'9, 11341, 11359, 11360, 11376, 11414, 11418 va 11419.
Tét nhét 1a, hop chét dugc biéu dién bsi cong thirc I, dong phan 13p thé cia chung
hoic mubi duge dl_mg cua chung 6 thé duoc chgn tir nhém bao gbém: 11189, 11233,
11239, 11241, 11242, 11243, 11333, 11334, 11341, 11359, 11360, 11376, 11414,
11418 va 11419, S | o
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Khi dugc str dung & day, thuat ngﬁ’»“muéi dugc dung” cb nghia,lé mudi bét
ky thuong duqc.sfr. dung trong linh vyc duoc phdm. Vi du vé cac mudi dugc dung
bao gém, nhung khoéng giéi han, mubi cua jon v6 co nhu canxi, kali, natri hodc
magie, mudi ctia cic axit v6 co nhu axit clohydric, axit nitric, axit phos'phoric, axit
bromic, axit iodic,. axit pecloric hodc axit sulfuric, muéi‘ cla axit hitu co nhu axit
axetic, axit .triﬂdaxetic, axit xitric, axit maleic, axit sucxinic, axit oxalic, axit
benzoic, axit tartafic, axit fumaric, axit mandelic, _axit propionic, axit lactic, axit
glycolic, axit glﬁconic, axit galacturonic, axit glutamic, axit glutaric, axit
glucuronic, axit aspa_rtic, aXit ascobic, axit cacbonic, axit vanilic, axit hydroiodic
hodic axit v6 hitu co khac, mudi cua axit sulfonic nhu axit metansulfonic, axit
etansulfohic, axit behiensulfonic, axit petoluensﬁlfohic 'ho'éc axit naphtalensulfonic,
mudi cla axit amin nhu glyxin, arginin hogc lysin, va mudi cia amin nhu

trimetylamin, trietylamin, amoniac, pyridin hoic picolin.

Theo sang ché, tét nhét 13 mubi bao gbm hydroclorua phosphat, trifloaxetat,
x1trat bromat, maleat hodc tartrat, va cac vi du tiéu biéu cla cac hop chét trén bao

gdm hop chét 11022, 11136, va 11137 nhu dugc lam r6 ¢ day.

Hop chit dugc bidu didn boi cong tht’rc I c6 thé bao gdm mot hogc nhiéu
nguyén ti Vcacbon bat ddi ximg, va vi vy c6 thé tdn tai & dang raxemat, hén hop
raxerhic, chit dong phan dbi anh don, hdn hop chit ddng phan khong dbi qilaﬁg, va
chit ddng phan khéng dbi quang don I¢é. Hop chit ctia cong thirc I ¢6 thé duoc tach
thanh cac chit ddng phan bing phuong phép da duoc biét dén trong cung linh vyc
ky thuat, cu thé 13, sic k¥ cot hoic sée ky ong hiéu nang cao (HPLC). Ngoai ra, cac
chit d(“)ﬁg phan lap thé cua hop chit ctia cong thirc T c6 thé dugc téng hop bing
cach téng hop chuyén b1et 1ap thé sir dung nguyén heu kh(n dau tinh khiét v& quang
hoc va/hodc chét phan ung co cau hinh da blet

Phuong phép u’ti tién dé san xuét hop chéit 1,3, 4-oxadiazol amit duge biéu

dién bdi cong thic I, chét dong phan 1ap thé cia chung, hodc mudi duoc dung cua

chung du’oc trmh bay theo cic so dd phan ung 1-5 duéi déy, va cling bao gbm |

nhiing cai bién c6 thé du’qc thuc hién bdi ngudi c6 trinh d6 trung binh trong cung
linh vuc k¥ thuat.
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[So d3 phan tmg 1]

O ‘X1‘X4 o 0

L
H Xz X3 O—alkyl
v X4 X 0]
R,—L,-NH, o XiXe
M S — R ’L;_</x x\)_lﬂ_{o Ikyl
X1X4 o : . . LzNH - R A3 ) alky
X | 13
X X;X3; - O-—alkyl - - o
R,Jj\m
1-4
X1 X4 o X1‘X4 0
R, ,|-3‘</ L4 - R ,|-3‘</ ) La
LN X,X; ~ HN-NH, B LN XX O—alkyl
(0] : o)
Ry 1-6 R4 1-5
R o Rs - - Xy Xy oo
R Ll L R Ll L Ry
Lz‘N X2 X3 N - : L2N X2 X3 HN_NH
0 N

Ry 1.7 ' R 1-8

So b phan ting 1 trén day minh hoa phuong phép d& téng hop hop chét ¢6
cu triic amit. Nhu dwoc minh hoa trén so dd phéan u’ng 1, hop chét cﬁa cong thﬁc 1-
1 dugc dua vao phan uing khtr amin v&i hop chét amin, hodc hop chét cua éé’ng thirc
1-2 dugc dua vao phéan tmg thé v6i hop chét amin, qua d6 tao ra hop chét clia cong
thirc 1 -3. Hop chét cﬁ_a_cén’g thire 1-3 duogc phan tng véi axyl clorua cta cong thite
1-4 dé tbng hop hop chit cia cong thirc 1-5, rdi tiép do6 hop chét duge phé’n ung voi
hydrazin, qua d6 tao ra hop chét cua cong thic 1-6. vH(_)p chit ciia cong thire 1-6
dugc phan Gng véi anhydrit trifloaxetic hodc anhydrit difloaxetic dé tao ra hop chét
cua cong thure 1-7. Khi tror‘lg‘ hop chét cua cc‘)ng thirc 1-8 thu dugc kh(‘)'ng co vong
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oxadiazol dugc tao thanh thi 6 sé dugc phan tng v6éi  1-metoxy-N-
trietylamoniosulfonyl-metanimidat (chit phan tng Burgess) dé thu dwoc hop chit

ctia cong thire 1-8.

Céc hop chit dugc tong hop theo so b phan ting 1 bao gdm: 11022, 11105,
11106, 11107, 11108, 11109, 11110, 11188, 11189, 11246, 11247, 11339, 11340,
11341, 11356, 11357,‘ 11358, 11359, 11360, 11376 va 11584.

[So @b phan tmg 2]
- R, 4
HO | LyNH o
’ (o I Rz_Lz"NH' . (0} 1 A4 0 : -
: /
| d3 — - /_< L —>
l I \ X2 X3 ) O—alkyl ' )
YTlb : . YTl . ‘
PG : 1-2
21 : 2-2 :
lX1‘X~4 | O . X1'X4 0 A
R, |-3‘</ 7 La —» R, ,L3‘</ VLa
Lz N X2 X3 (o) alkyl . ’ Lz N Xz X3 HN—NHZ
o - o
[ d3 l
Y lp 2-3 Y I 24
) :G/ \
Xy X, o Rs : S XXy o
R, /L3—</ )—L4—<\ \lNr _ .z |-3‘</ )"—4‘( >\‘_R3
LzN 2X3 +_ 2' ) x2X3 HN-NH
) | - =0
l a » l a
v+l 25 v*lp 26
PG | PG
X1 X4 0 R3 1'X4 0 R3
Rz |-3‘</ L \lN( Rz L3‘</ L T
L2 N 2 X3 N/ . Lz' XZ X3 N’
o) —> o)
[ ‘ | {a
Y+ lp 2.7 Y+l 2:8
Ry
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So o phan tng 2 trén dﬁy minh hoa phuong phap dé tbng hop hop chit .cé
cu triac heteroXycloalkyl arhit. Nhu dugce minh hoa trén so dé, phén ung 2, hop chét
cta cdng thirc 2-1 dugce phan Gng véi hqp chit amin dé tbng h(_)*p ‘hcyp chét ctia cong
thirc 2-2, tiép d6 hop chét duge dua vao phan tng thé, qua d6 tdng hop hop chét cta
céng thirc 2-3. Hop chét cia cong thirc 2-3 dwoc phan tng vé6i hydrazin dé san xuét
hop chit cua cong thuc 2-4.. Hop chét cua cong thirc 2-4 dugc phan Gng véi
anhydrit trifloaxetic hogc anhydrit difloaxetic ¢ san xuat hop chat cua cong thic 2-
5. Khi trong hop chét ciia cong thire 2-6 thu dugce khong c6 vong oxadiazol dugce
tao thanh thi né s& dugc phén ung voi 1-metoxy-N-trietylamoniosulfonyl-

metanimidat (chét phan 1’m'g»Burgess) hoic metansulfonyl clorua dé thu duqc hop
| chit cta c6ng thirc 2-5, hop chit nay sau dvc’) duoc khir nhém Béo vé d& tao ra hop
chit ctia cong thirc 2-7. Hop chét cta cong thirc 2-7 duoc phan @ng véi aldehyt,
axyl clorua, sulfonyl clorua, anhydrit axetic, oxetan-3-on hoic cic chét twong tu,

qua d6 tdng hop hop chét ciia cong thirc 2-8.

Céc hop chét dirqcﬂté‘ng hop theo so dd phan émg 2 & trén bao g?)m: 11:134,
11135, 11136, 111.3_7, 11138, 11139, 11140, 11141, 11142, 11143, 11157, 11158,
11159, 11160, 11161, 11162, 11163, 11164, 11165, 11166, 11206, 112.06, 11207,
11208, 11206, 11207, 11208, 11209, 11210, 11211, 11212, ‘112'13, 11214, 11215,
11232, 11233,‘ 1_'1234,‘ 11235, 11236, 11237, 11238, 11239, 11240, 11241, 11242,
11243, 11244, 11245, 11325, 11326, 11327, 11328, 11329, 11330, 11331, 11332, .
11333, 11334, 11621 va 11622. | | '

[So db phan tmg 3]
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X1'X4 0. ’ 'X1'X4 0] '
R, ,|-3‘</ 7 La — R ,'—3‘</v 7 La— S
Lz'N X2 X3 O—alkyl ' LzN XZ X3 O—alkyl
0 o
PR . l
y+tl, 23 Y-+ 3-4
/ .
PG |
*» _</X1'X4 0
X4 Xy o] R, L Ly
2 L3—</ L, LN XpX;  HN-NH,
Xz X3 _ O"alkyl (o]
o P
l | e y*lo 36
Y+ 35 | " Ry
R, :
X1:Xy o Rs
R2 L3_</ \)_L4{\ \l(
2 XXz N
o)
[ ¢z
Y ]b 3-7
Ra

So dd phan Ung 3 trén ddy minh hoa phuong bhép dé téng hop hop chét c6

chu tric heferoxycloalkyl' amit. Nhu dugc minh hoa trén so dd phan ung 3, hqp chét
ciia cdng thirc 2-3 dugce khit nhém bao vé dé san xuit hop chét cia cong thirc 3-4,
rdi tiép d6 hop chit dugc dua vao phén ung k’h& arr_iin,ﬂl qua d6 tao ra hop chit cua
cong thirc 3-5. Hop chét cta cong thire 3-5 duge phan Gng vé6i hydrazin dé tao ra
hop chét cua céng thl’Ié 3-6. Hop 4ch£'1t cia cdng thic 3-6 dugc phan ung véi
anhydrit trifloaxetic hoiic anhjrdr_if difloaxetic dé tong hop hop chét cua cang' thirc
3-8. '

‘ Céc hop chét duorc tong hop theo so d6 phan u’ng 3 & trén bao gbm: 11414,
11418 va 11419. ' o

[So d6 phan tmg 4]

-2



R2
HO _ L,-NH ox o
O - R,-L,-NH (o) 177
—_— 22 2y 8: /T </ \)_L4{
- OPG - . OPG X XX;  O-alkyl :
' 12
441 4-2
X1 X4 O X1'X4 0
R, Ly~ YL, — >R, L~ YL —_—
LZ-N Xz:X3 O—alkyl L2_N Xz X3 HN—NHz
OPG 4.3 OPG 44
XX, 0O XX, 0O
R, L~ Y4 MR, —» R L~ & YR ____
”" ,"X;  HN-NH LN XX, HN- :
: ' : 2:0 :
OPG 45 ~ OH 48
' X1-x4 o__Rs 3(1‘)(4 Om/R:‘
\
R, "\)_L4_<\'7|N/ — Rf_--N/_<x =x)_L4—<\N’N
LN X,°X; - N~ - -2 2%
o} ' _
4.8
oMs 4, N
In=0,1
R7
X,-X o_Rs X4-X, o_Rs
R, \)—L4_<\7N( R/~ L T
LN X,°X, N LN XX, N~
.
o8 O
Q—Z\ 4-9 Q—z\ 4-10
Rs . ) v ’ R8 :

So d& phan img 4 trén day minh hoa phuong phép dé téng hop hop chét co
céu tric heteroxyc.loalkyl amit. Nhu dugc minh hoa trén so dd phan lmg 4, hop chit
cua cong thirc 4-1 dugc phén tng v6i hop chét amin d8 thu dugc hop chét cua cong
thitc 4-2, rdi tiép d6 hop chét duge dua vio phan tmg thé, qua d6 téng hop hop chét

clia.cong thirc 4-3. Hop chét cua céng thirc 4-3 dugc phan ting véi hydrazin dé san

-23-



32443

xuit hop chit cua cong thirc 4-4. Hop chit cia cong thirc 4-4 dugc phan Ung véi
anhydrit difloaxetic dé tdng hqp hop cha‘it cua cong thuc 4-5. Hop chét cdia cong
thirc 4-5 duoc khit nhéom bao vé dé thu duge hop ch'c‘it cua cong thure 4-6, roi tiép do
“hop chét dugc phan tng véi metansulfohyl clorua, qua d6 .sén xuét hop chit cua

cong thirc 4-7. Hop chét cta cong thirc 4-7 dugc dua vao phan g v6i xycloamin

dé san xuét horp chat ctiia cong thirc 4-8. Ngoa1 ra; hop chat cuia cong thirc 4-7. du’o*c' o

phan tmg v6i din xuat morpholin, din xuét thlomorphohn hodc dan xuat piperazin
dé téng hop hop chit clia cong thirc 4-9. Néu san pham 14 piperizin khong dugc thé
thi n6 duogc phan tng véi sulfonyl clorua, anhydrit axetic hOEflC. oxetan-3-on dé tao ra

hop chét ctia cong thirc 4-10.

Céc hop chét dugc tng hop theo so dd phan tmg 4 & trén bao gdm: 11534,
11535, 11536, 11537, 11538, 11610, 11611, 11612, 11613 and 11614.

[So db phan tng 5]
HO Ly,NH ox » o
O R,—L,NH, o] 1X4 o -
_— ' + /—</ \)—L4—< _ —_—
X X5 X5 O—alkyl
0,S : - 0,8 ,
2 2 1-2
54 : 5-2
Xy X, o] : XXy, . O
2 L3‘</ ) |-4‘/< — Rz |-3‘</ L4
X2X3 O—alkyl N . X2X3 HN_NHZ ,
o . o :
/. 53 5-4
0,5 S 0,5
X¢ X, . - Xy x4 o\l/Rs
Ry ,L3‘</ )"—4‘/( >_R3 o Rz ,L3‘</ L IN
L2'N Xz X3 HN NH LzN R Xz X3 N,
o . > lo) :
5-5 L 5-6
OZS ’ ' ’ : OZS

So d6 phan tmg 5 trén ddy minh hoa phuong phap dé t_(l)ng. hop h(jp chét c6

cu tric heteroxycloalkyl amit. Nhw dugc minh hoa trén so dod phén tmg 5, hop chét
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cua cong thirc 5-1 duge phan g véi hc,)p' chét amin dé thu dugc hop chét ciia cong
thtrc 5-2, rdi tiép d6 hop chit duoc dua vao phan g thé dé thu duoc hop chét cua
cong thic 5-3. Hop chét cia cong thirc 5-3 dugc phén Ung véi hydrazin dé tao ra
hop chit cua cong thirc 5-4. Hop chit cla cong thirc 5-4 duogc phan ung v6i
anhydrit trifloaxetic hodc anhydrlt dlﬂoaxetlc dé téng hop hop chét cta cong thirc
5-5, i tiép d6 hop chit duoc phan g véi metansulfonyl clorua, qua d6 téng hop
hop chét ctia cong thirc 5-6.

Céc hop chét dugc téng hop theo so d6 phan fmg 5 & trén bao gbém: 11602 va
11603, | | "

Duoc phdm chita hop chét 1,3.4-oxadiazol amit

Séng ché dé xuit dugc phim diing dé phong hoic diéu tri bénh lién quan dén
hoat tinh HDACS, dugc phim bao gdm thanh phin hoat tinh Ia hop chét duge bidu

dién béi cong thirc I sau ddy, ddng phan 1ap thé clia chiing hogc mubi dugc dung

cua ching:
[Cong thic I] :
R,y L;., 2,—z, |
_L2_< L1‘< \r
\ / \ N

O

trong d6 c6rig thire I dugc dinh nghia gidng nhu trén.

Dugc phdm theo sang ché thé hién hiéu qua t(‘)t’fro'ng.phbng hoic diéu tri
bénh c6 lién quan dén hoat tinh HDAC6 bing cch trc ché ¢6 chon loc HDACS.

Bénh lién quan dén hoat tinh HDAC6 bao gdm bénh truyén nhiém nhu bénh
bo dién; khoi u duéi dang khdi u lanh tinh (cu thé nhu: hoi ching réi loan sinh tiy)
hodic khéi u 4c tinh (cu thé nhu: da u tiy xuong, u IYmpho, ung thu bach ciu, ung

thur phdi, ung thu dai trang, ung-thu rudt gia, uung thu tuyén tién liét, ung thu bang
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quang, ung thu v, ung thu hic t6, ung thu da, ung thu gan, ung thu ndo, ung thu da
day, ung vthu'buck)ng trimg, ung thu tuyén tuy, ung thu dau va cb, ung thu miéng
hodc u than kinh kém); cac bénh t6i loan ndi tiét, dinh dudng va chuyén hoéa nhu
bénh Wilson, bénh thodi héa tinh bt hogc tiéu dudng; bénh réi loan tAm than va
hanh vi nhu trdm cam hozc hoi ching Rett, va cac bénh twong tu; bénh thin kinh
nhu teo hé thong than kinh trung wong (cu thé nhu benh mua giat Hungtlngton

bénh teo co tuy (SMA), bénh thoéi hoa tiéu ndo (SCA)), bénh thoéi héa than kinh
(cn thé 12 bénh Alzheimer), bénh rbi loan vén dong (cn thé 1a bénh Parkinson), bénh
thin kinh (cu thé I bénh than kinh di truyén (bénh Charcot-Marie-Tooth), bénh
than kinh rai réc, bénh viém than kinh, bénh than kinh do thuéc), bénh t& bio thin
kinh van dong (bénh xo cung teo cot bén (ALS)), hodc bénh hiy myelin cta hé than
kinh trung wong (cu thé 12 bénh da xo cimg (MS), Va chc b}énh. tuong ty; cac bénh '
vé mét vi phan phy, cu thé nhu bénh viém mang bd dao; bénh tim mach nhu bénh

rung tam nhTAhoéc dot quy va bénh tuong tu; bénh h6- hép nhu hen suyén; bénh

duong tiéu hoa nhu benh gan do rugu, bénh viém rudt, bénh Crohn hozc bénh viém

loét rudt, va cac bénh twong tir; bénh vé da va mé dudi da, nhu bénh vay nén; bénh

vé hé co xuong va mﬁ lién két, nhu bénh khép dang th‘c‘ip, bénh viém khop man tinh :
hoac‘lupus ban @6 hé théng (SLE), va cc bénh twong tu; bénh di dang bim sinh,
bién dang va bét thuc‘)ng nhiém sic thé, cn thé nhu bénh than da' nang di truyén theo
gen trdi, cung nhu cac rbi loan hodc bénh lién quan dén chirc ning bat thuong cua

histon deaxetylaza

Mudi dugc dung duge md ta trén ddy twong Umg véi mudi duge dung cua

hop chit dugc biéu dién béi cong thire I theo sang ché.

,Duqé pham theo sang ché con c6 thé bao gdm thém it nhit mot chit mang
dugc dung ngoa‘ﬁ hop chét cﬁa cong thic I, dong phén 14p thé cua ching hoaflc.muéi
dugc dung cia ching. Chét mang dugc dung dugc sir dung theo sang ché c6 thé 1a
it nhét mot loai dugc chon tir nhém bao gdm: nuée muéi sinh 1}7.," nuée vo tring,
dung dich Ringer dung dich mudi dém, dung dich dextroza, dung dich
mantodextrin, glyxerol etanol va hén hop ctia hai hay nhiéu loai tren Néu cin

thiét, duoc phdm con co the bao gom thém céac chét phu g1a thong thuong khac nhu i -
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chét 'chc‘)ng}oxy hoa, cﬁét dém hozc cht khang khuén. Ngoai ra, duge phim c6 thé
dugc cong thﬁc héa thanh cﬁng thic .t_iém duoc, cu thé -nhu dung dich, huyén dich,
dich nhii twong, v.v..., thudc vién, vién nang, thube dang hat nho hodc vién nén
bang cach st dung chét pha lodng, chit 1am phén ré, chit hoat dong bé mit, chét két
dinh va chét bdi tron. Do d6, dwgc phdm ctia sang ché c6 th.é’ 12 & dang miéng dén,

dich l6ng, dang vién, vién nang, vién nén, vién dan, v.v.. Cac dang cong thue c6 thé
dugc bio ché hoic bang phuong phap thong thuong du:oc st dung dé cong thiic héa
trong cing linh vyc k¥ thuat hoic bang phuong phap duqc trinh bay trong Khoa hoc
dugc phim Remington (4n ban mdi nhét), céng ty phat hanh Mack, Easton -
Pennsylvania, My, va c6 thé dugc bao ché tuy thudc vao bénh hoéc thanh phan.

Dugc phdm theo séng ché c6 th duge dﬁng qua dudong miéng hodc ngoéi
dudng tiéu héa (cu thé 13, tinh mach, duéi da, trong mang bung hodc ngoai da) tuy
thudc vao muc dich sir dung. Liéu duoc phém thay dbi tlly thudc vao thé trong, tudi,
gi6i tinh, tinh trang sttc khoe va ché do an kiéng cua bénh nhan, thoi gian st dL,lng, v
cach thirc sir dung, téc do bai tiét, muc do nghiém trong cta bénh, VA cac yéu t6
khic. Lidu dung hang ngay éﬁa hop chét ctia cong thirc I theo séang ché c6 thé vao
khoang 1-1000 mg/kg, t6t nhit 1a 5- 100 mg/kg, va cé thé dugc st dung mdt hoac

mdt s 14n m3i ngay.

Ngoai hop chét duge bidu didn boi cong thirc I, ddng phan 1ap thé cia ching
hoic mudi duoc dung cia chung, dugc phdm cua sang ché con c6 thé bao gdm thém

mot hojic nhiéu thanh phé‘m hoat tinh thé hién hiéu quay hoc giéng hodc tuong tur.

Khi duge sir dung & day, thuét ngit “lrong. ¢6 hiéu qua tri liéu” dung dé chi
lu’ong hop chét dugc biéu dién bO’l cong thie I ¢6 hiéu qua phong hoac diéu tri bénh

lién quan dén hoat t1nh histon deaxetylaza 6.

Theo sang ché viéc phong hodc diéu tri bénh lién quan dén hoat tinh HDAC6
bao gbm ViéC'l'I.C' ché hoéc nge‘m ngira bénh cling nhu giai quyét cic nguyén nhén
gdy bénh trude khi xuat h1en triéu chimg thong qua viéc stt dung hop chét du:oc 3
biéu dién béi cong thirc I. Trong quén 1y bénh, mirc do lidu du: phong hogc didu tri

cua thanh phan hoat tlnh cu thé s& thay dbi theo tinh chat ya muc do nghiém trong
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cuia bénh hoic tinh trang bénh, va ciing c6 thé thay déi theo con duong thanh phén
hoat tinh dugc st dung. Liéu va tin suét liéu.cﬁng s& thay dbi theo tudi, thé trong,
va sy dap mg clia timg bénh nhan. Phac dd lidu luong phi hop c6 thé dugc lra
chon béi ngudi ¢6 trinh d6 trung' binh trong cling linh vuc k§ thudt cling véi viéc
xem Xxét cac yéu t6 néu trén. Ngoai ra, viéc phc‘)ng‘ hoac diéu:tri bénh ﬁén quah dén
HDACS6 con ¢6 thé bao gém thém viéc st dung mot lugng c6 hiéu qua tri liéu cac
thanh phan hoat tinh bd sung hitu ich cho diéu tri bénh cing véi hop chét dugc bidu
dién béi cong thire I, trong d6 thanh phin hoat tinh bd sung c6 thé thé hién tac

duungj hiép ddng cling véi hop chét ctia cong thirc mot hodc tac dung phu trg.

Pé bao ché thubc, hop chit duge biu didn béi cong thire I ¢6 thé dwgce tron
v6i ta dugc, chit pha lodng, chit mang duoc dung hodc chét cén thiét khac, va dugc
két hop v6i cc thanh phin hoat tinh khéc dé céc thanh phin hoat tinh c6 thé c6 tac
dung hiép ddng. ' | '

Hop chét dugc biéu dién bi cong thirc I theo sang ché, dong phan 1ap thé
ctia ching hozc mudi duoc dung cia ching c6 thé e ché c6 chon loc HDACS6, va
do d6 thé hién hidu qué tét trong phong hodc didu tri bénh lién quan dén hoat tinh
HDACS. | - |

Sau ddy, sang ch, tiét sang ché chung hodc mudi dugc dung cua ching c6
thé trc ché c6 chonheo. Tuy nhién, cac vi d ché chiing dua ra ch, cic vi d ché chung

hodc mudi duge dung cia ching c6 thé rc ché
Vi du thyc hién sang ché

Sén xuit hop chét 1.3,4-oxadiazol amit

Phuong phép cu thé dé san Xuét hop chét clia cong thp’rc I nhu sau.

Vi du 1: Téng hop hop chat 11022. N-phenyl-N-(4-(5-(triflometyl)-1.3.4-

oxadiazol-2-vl)benzvl)isonicotinamit '

Budc 1: Téng hg_p metyl 4-((phenylamino)metyl)benzoat
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Anilin (1,961 ml, 21,475 mmol), metyl 4-f6rmylbeh20at (4,230 g, 25,770
mmol) va axit axetic (0,614 mL 10,738 mmol) dugc hoa tan trong metylen clorua
(50 ml) va dung dich duge khudy ¢ 0°C trong 10 phat. Tiép d6, natri
triaxetoborohydrua (6,828 g, 32,213 mmol) dugc bd sung vao dung dich, va sau d6 _
hon hop duge khudy & nhiét do phong trong 18 gid. Nuée dugc bd su_n_g vao hdn -
hop phan Gng, sau d6 hdn hop dugc chiét bing etyl axetat.. Lérp hitu co duogc rira
béng dung dich natri clorua bdo hoa, duoc séy kho béng magie sulfat khan, dugc
loc, va dugc co dac dudi ap suét thép. San phém cO déc duoc tinh ché béng_ sdc ky
cdt (Si02, cot 12 g; }etyl axetat/hexan = 0-80%) va duqc co de‘lc dé thu duoc hop chét
mong muén (4,730 g, 91,3%) dudi dang diu khong mau. |

Budc 2 : Téng hop metyl 4-((N -phenvlisonicotinamido)metvl)benzoét
L A
H —_—-
/\©\”/0Me : l AN o OMe
N

(o) = o)

4-((phenylamino)mety-l)benzoat (0,150 g, 0,622 mmol) dugc tdng hop &
budc 1, .isohicotinoyl clorua hydrocIorué 0,221 g, "1,243 mmol) va |
N,N-diisoprdpyletylamin (0,194 ml, 1,243 mmol) dugc pha lodng .'t'rong metylen
clorua (10 ml) & nhiét d6 phong, va dung dich duoc khuéy 4] cﬁng nhiét do trong 1
gio. Nu:éc,du(jc bd sung vao hdn hop phéan tmg, sau d6 hdn hop dugc chiét bing
etyl axetat. Ldp hitu co duqc rira bang duhg dich natri clorua béo hoa, duqc_séy kho
bang magie sulfat khan, du’orc loc, v duoc ¢b de'ic duéi ap suat thép San phim co
dic duge tinh ché bang sic ky cot (SiOa, cot 12 g, etyl axetat/hexan = 0-50%) va
dugce cod dac aé thu dugc hop chit mong muén (0,179 g, 83 1%) dudi dang chét rin

mau trang

Budc 3: Tdéng hop N-(4-( hvdrazincacbonvl)benzVD-N-phenvlisoniéotinamit
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Métyl- 4-((N—phenyli's_onicotinamido)m_etyl)benzoat (0,179 g, 0,517 mmol)
duoc téng hop & bude 2, va hydrazin hydrat (0,488 ml, 10,335 .mrno'l) dugce tron
trong etanol (10 ml) va hdn hop -duc_ré lam n(’)ng & 120°C duéi bire xa vi séng trbng
I gid, va sau d6 duoc lam mat xuéng nhiét do phong dé két thic phan g, Nude
duoc bd sung vao hén hop phén tmg, sau d6 hdn hop dugc chiét bing etyl axetat.
Lép hitu co dugce rira béng _duhg dich natri clorua bdo hoa, duoc séy kho br?mg_
magie sulfat khan, duqc loc, va duoc c6_ dac dudi ép suét thép.' San ’phém co dic
duoc tinh ché bang sic ky cot (SiOz, ccf)t‘ 12 g; metanol/metylen clorua = 0-15%) va |
duge c6 dic dé thu dugc hop Achét mong mubn (0,134 g, 74,9%) duéi dang chét rin

mau trang.

Budc 4: Tdng hop hop chét 1'1022 '

: \_N/\©\H/H - : NN
- @ & N e

F

N-(4-(hydfazincacbonyl)benzyl)QN—phenylisonicotinamit (0,105 g, 0,303
mmol) dugc tébng hop & budc 3, anhydrit triﬂoaxetic (0,051 g, 0,364 mmol) va
trietylamin' (0,084 ml, 0,606 mmol) ‘dugc pha lodng trorig_ metylen clorua (20 ml) &
nhiét do phong, va dung dich duoc khudy & cing hhie_t do. Nuéc dugce bd sung vao
hén hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat. Lop hiru co duge
ria bé‘mg dung dich na’;ri clorua bdo hoa, dugc séy kh'c“)Abe;ing magie sulfat khan,
duoc loc, va duge c6 déc dudi ap suat thép. San phim ¢b dic duogc tinh. ché bing
sic ky cot (SiOzl,. cot 12 g; m_etandl/metylen clorua = 0-30%) va du;qc cd dic dé thu

duoc hop chit mong mubn (0,035 g, 26,1%) dudi dang chét rén dang bot mau tring. -

" Phd cong huéng tir hat nhan 'H (‘H NMR) [400 MHz, CDCl; (CDCls: etyl
cloaxetat)] 6 8,48 (d, 2 H, J= 5,8 Hz), 8,06 (d, 2 H, J= 8,3 Hz), 7,49 (d, 2 H, J =
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8,2 Hz), 7,28 — 7,14 (m, 5 H), 6,98 — 6,82 (m, 2 H), 5,17 (d, 2 H, J= 19,0 Hz); Khbi
phd d phan giai thp (phun dién) [LRMS (ES)] m/z 425,2 (M*+1).

Budc 5: Téng hop hop chét 11022 hydroclorua

CF N o \ CF
O/g ’>— ) @ N\N/>— ?

N-phenyl-N-(.4-(5 -(triflometyl)-1,3,4-oxadizol-2-yl)benzyl)isonicotinamit -

(0,100 g, 0,236 mmol) dugc téng hop & budc 4 dugc pha loéng trong diclometan
(10 ml) & nhiét do phong, va axit clohydric (dimg dich 1,00 ‘M trong etyl axetat,
0,259 ml, 0,259 mmol) dugc bd sung vao dung dich, duogc khuéy sau d6 ¢ cung
nhigt d trong 1 gidr. Han hop phan tmg dwoc ¢6 dic dudi ap sudt thip dé loai bé |
dung moi, va etyl axetat (2 fnl)'dug’c bd sung VAo san ph‘ém co dic, va sau a6 duoc
khuéy. Két toa rén duoc loc, dugc rira b%mg dung »dich etyl axetat, va duoc séy kho

dé thu duoc hop chét mong mudn (0,108 g, 99,5%) duéi dang chét rén mau tréng.

V1 du 2: Tong hop hop chét 11105. N-phenvl-N—(4 (5- (trlﬂometvl) 1,3.4- |

oxadiazol- 2-V1)benzvl)axetam1t

Buée 1: Téng hop metyl 4-(N-phenylaxetamido)metyl)benzoat

Metyl 4»-((pvh,enylamino)metyl)benzoat (0,200 g, 0,829 mmol) va
diisopropyietylamin (0,290 ml, 1,658 mmol) dugc pha lodng trong metylen clorua
(10 ml) & nhiét do phong va axetyl clorua (0,088 ml, 1,243 mmol) dugc bd sung vao
dung dich, va sau d6 duoc khuéy & ciing nhiét do trong 18 gid: Nudc duge bd sung
vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl axetat. Lop hitu co

duge rira bing dung dich natri clorua bo hoa, duoc séy khd bing magie sulfat

khan, dugc loc, va duoc ¢6 dic dudi ap _suét thép. Sén pham cb dic dugc tinh ché
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bang sic ky cdt (5102, cot 12 g etyl axetat/hexan = O 80%) va dugc co dac de thu
duoc horp chit mong muén (0, 220 g, 93,7%) du6i dang chit rin mau trang

Budce 2: Tdng hop N-(4( hvdrazincacbonvl)benzvl)-N-Dhenyl_axetamit

0. — Yo,

Metyl 4-((N-phenylaxetamido)metyl)ben_zoat (0,220 g‘, 0,776 mmol) duoc
tbng hop & bude 1, va hydrazin hydrat (0,733 ml, 15,530 mmol) dugc tron trong
etanol (10 ml) va hén ho‘b duqc’ lam néng ¢ 120°C dudi birc xa vi séng trong 2 gid,
va sau d6 dugc 1am mat xudng nhiét do phong dé két thic phan tng. Nuée duge bd
sung vao hdn hgp phan tng, saﬁ d6 hdn hop duogc chiét bang etyl axetat. Lép hitu
co duge rira bing dung dich natri clorua bdo hoa, dugc sdy kho bang magie sulfat
khan, dugc loc, va dugce cd diac dudi ap sut thép. San phém. ¢d dic dugc tinh ché
~ bang sic ky cot (8102, ¢t 4 g; metanol/metylcn clorua = 0-15%) va duch cd dic dé
thu dugc hop chét rhong mﬁén (0,145 ¢, 65,9 V%)' du(ri dang chét rin darig th mau |

tréng.

Bu6c 3: Téng hop N-phenyl-N-(4-(2-(2.2.2-trifloaxetylhydrazin-1-

cacbonyl)benzyl)axetamit

. 0. (o)

N-(4- (hydrazmcacbonyl)benzyl)-N -phenylaxetamit (O 145 g, 0 512 mmol)
duge tdng hop & budc 2 va trietylamin (0,142 ml, 1, 024 mmol) dutorc pha lodng
trong metylen clorua (10 ml) & nhiét do phong va anhydrit trifloaxetic (0,087 ml,
0,614 mmol) dugc bd sung vao dung dich, va sau d6 dugc khuéy & cung nhiét do
trong 1 gio. Nuéc dugc bd sung vao h(’)h».hop phan ung, sau ‘dé hdn hop duge chiét
bang etyl axetat. L6p hitu 4cd dugc rira b%mg dung dich hatri clorua bdo hoa, dugc

séy kho béng magie sulfat khan, duoc loc, va dugc c¢d dic duéi ép sudt thép. Hop
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chit mong mubn dugc st dung ngay ma khéng can tmh che thém (0,180 g, 92 1%,

chat rin dang bot mau Vang)

Budc 4: Téng hop hop chat 11105

N/\@(H °. o N N
PR i Pe o
(o) N CF; . .7 70 : > “CF
o H 77 | | Nl

- N-phenyl-N-(4-(2-(2,2,2-trifloaxety])hydrazin-1-cacbonyl)benzyl)axetamit

(0,180 g, 0,475 mmol) duoc tong hop & bude 3, va 1-metoxy-N-
trietylamoniosulfonyl- metanlmldat (chat phan (mg Burgess, 0, 170 g, 0,712 mmol)'
dugc tron trong tetrahydrofuran (10 ml) va hdn hop du.'crc lam néng & 150°C duéi
burc xa vi séng trong 30 phut, va sau d6 dugc 1lam mat xuong nhiét d§ phong dé két
thiic phan tng. Nudc duge bd sung vao hén hop phan tmg, sau d6 hdn hop duge
chiét bang etyl axetat. L6p hitu co dixqc rira bang dung dich natri clorua bdo hoa,
duge siy kho bing magie sulfat khan, dugc loc, va dugc co déc dudi ap suét thap.
San phim ¢6 ddc dugc tinh ché bing séc ky cot (SiO, ¢t 4 g; metanol/diclometan
= 0-50%) va dugc ¢ dic de thu dugc horp chit mong mubn (O 088 g, 51,3%) dudi

dang ddu mau vang nhat.

IH NMR (400 MHz, CDC13)8803 @2 H, J 8,3 Hz), 747 - 7,13 (m, 5
H), 7,02 (dd, 2 H, J = 7,8, 1,5 Hz), 4,98 (5, 2 H), 1,93 (s, 3 H); LRMS (ES) m/z
362,3 (M*+1).

Vi du 3: Téng hop hop chét 11106, N-DhthI-N-(4-(54(triﬂometvl)-1,3,4- .

oxadiazol-2-yl)benzyl)xyclohexancacboxamit

Buéc: 1 Tng hop - __metyl 4-((N-

phenlevclohexaﬁcacboxamido)metvl)benzoat

e
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Metyvl 4-((phénylamino)metyl)benzoat (0,200 g, 0,829 mmol) va
N,N-diisopropyle_fyla_min (0,290 ml, 1,658 mmol) dugc pha lodng trong metylen
clorua (10 ml) 6 nhief:t do ph(‘)ng va xyclohexancacbonyl  clorua (0,166 ml,
1,243 mmbl) duoc bd sung vao dung dich, va sau d6 dudc;khuéy & cing nhiét 46
trong 18 gid. Nudc duge bd sung vao hdn ho*p‘ phéan ﬁng, sau d6 hdn hop dugc chiét
,ba:ln.g etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua béo hoa, dugc
séy kho bﬁng magie sulfat ‘khar‘l, dugc loc, va dugc ¢d dic dudi ap suét thép. San

phém cd ddc duoc tinh ché bing Séc ky c6t (SiO2, cot 12 g; etyl 'axetat/hexan =0- .

50%) va dugc co dac de thu duoc hop chit mong muén (O 285 g, 97, 8%) dudi dang o

chit rin mau tring.

Budc. 2. Téng  hop N-(4-(hydrazincacbonyl)benzyl)-N-

phenylxyclohexancacboxamit

©\N ; . | ©\N o |
Sy T R

4-((N-phenylxyclohexancacboxamido)metyi)benzoat (0,285 g, 0,811 mmol)

duoc téng hop & budce 1, va hydrazin hydrat (0,766 ml, 16,219 mmol) dugc tron
trong etanol (10 ml) va hdn hop dugc 1am néng & 120°C duéi buc xa vi séng trong
2 gid, va sau d6 duge 1am mét xudng nhiét do phong dé két thic phan tmg. Nuée
duoc bd sung vao hén .h(_)p phan (g, san d6 hén hop dugc chiét bang etyl axetat.
Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sé‘iy kho bing
magie sulfat khan, duoc loc, va dudc co dic duéi 5p suét thép. Sén phém.cé dac
duoc tinh ché bing séc ky cot (SiOz, cot 12 g; metanol/metylen clorua = 0-15%) va
dugc cb dic dé thu dugc hop chit mong mubn (0, 239 g, 83 ,9%) dudi dang chat rén

dang bot mau tring.

Buéc 3: Téng hop N-phenyl-N-(4- (2 (2 2.2- tr1ﬂoaxetvl)hvdrazm-1-

cacbonvl)benzvl)xvclohexancacboxamlt
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OA;\Q}(H‘NHZ : OA;\Q\W.H\NJ\CF
o o S H

N (4- (hydrazmcacbonyl)benzyl)-N-phenylxyclohexancacboxamlt (O 239 g,
0,680 mmol) duoc téng hop & bude 2 va trletylamm (0,189 ml, 1,360 mmol) duoc
pha lodng trong metylen clorua (10 ml) & nhiét do phong va anhydrit trifloaxetic
(0,115 ml, 0,816 mmol) dwgc bd sung vao dung di_ch, va sau d6 dugc muéy ¢ cung
nhiét do trong 1 gio. Nuéc duogc bd sung vao hén hop phéan i’nig, sau d6 hon hop
duoc chiét béng etylaxetat. Lép hitu co duoc rira bang durig dich natri clorua-bdo
hoa, duge siy kho bing magie sulfat khan, dugc loc, va duge ¢ dic dudi ap suét
thép. Hop chit mong muén dugc st dung: ngay ma khong can tinh che them (0, 300
g, 98,6%, chit rin dang bot mau tréng). '

Budc 4: Tong hop hop chit 11106 -

N-phenyl-N-(4-(2-(2,2,2-trifloaxety)hydrazin-1-
cacbonyl)benzyl)xyclohexancacboxamit (0,300 g, 0,670 mmol) dugc tong hop-& -
budc 3, va 1-metoxy-N_-triety1amoniosulfonyl-metanimi'dat (chét phan ing Burgess,
0,240 g, 1,006 mmol) dugc tron trong tetrahydrofuran (10 ml) va hdn hop dwoc lam
néng & 150°C dusi birc Xa vi séng trong 30 phit, va sau d6 dugc 1am mét xuéng
nhiét do phong dé két thic phan (mg. Nudce duge bd sung vao hdn hop phan tng,
sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co duge rira b?mg dung dich
natri clorua bdo h(‘)a,'duqc séy kho bﬁng magie sulfat khan, duoc loc, va dugc cd
dic dudi ap sult thép San pham cb dic dugc tinh ché bing séc ky o0t (SiOg, it 4
g; metanol/dlclometan 0-50%) va duoc b dic dé thu duogc hop chét mong mubn

(0,096 g, 33,3%) duéi dang chit rin mau. trang
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'H NMR (400 MHz, CDCl) 5 8,02 (d; 2 H, J = 8,3 Hz), 7,44 — 7,31 (m, 5
H), 7,07 (ddd, 2 H, J = 60,8, 5,1, 4,6 Hz), 4,94 (s, 2 H), 2,18 (ddd, 1 H, J= 11,4,
7.3, 3,1 Hz), 1,74 — 1,48 (m, 7 H), 1,32 — 1,08 (m, 1 H), 1,08 — 0,40 (m, 2 H) ;
LRMS (ES) m/z 430,3 (M*+1). |

Vi du 4: Téng hop hop chit 11107, N-bhenvl-N—(4-(5-(triﬂometvl)-1,3,4-

oxadiazol-2-yl)benzyl)benzamit

“Buéc 1: Téng hop metyl 4-( (N-phenvlbenzamido)ﬁietvl)benzoat

o

| Metyl '4-((phenylamino)metyl)benzoaf (0,200 g, 0,829 mmol) va
N,N-diisopropyletylamin ..(0,290 ml, 1,658 tn_mol)_ dimé pha loéng trong metylen
clorua (10 ml) & nhi¢t d6 phong Vé benzoyl clorua (0,17 5 g, 1,243 mmol) dugc bd
.sung vao dung dich, va sau d6 duoc khudy & cung nhiét do trong 18 gio. Nudc dugc
b sung Véd hén hop phan ung, sau do hén hop duogc chiét bang étyl axetat. Lop
hitu co dugc ria b_%lhg dung dich natri clorua béo hoa, duge sdy khd b_érig magie
sulfat khan, duoc loc, va dugce cd dic dudi ép suét thép. San phém _cc‘) dac duéc.tinh
ché bang sic ky cot (SiOz, cot 12 g; etyl "axetat/hexaﬁ = 0-50%) va 'dudc cb dic dé
thu duoc hop:chét mong muén (0,264 g, 92,2%) dudi dang chét rén mau tréng.

" Budc 2: Tong hop N-( 45( hﬁfdrazinéacbonvl)beﬂvl)-N—phenvlbenzamit

T
ST oM

Metyl 4-((N-phenylbenzamido)metyl)benzoat- (0,264 g, 0,764 .mmol) dugc :
téng hop & budc 1, va hydrazin hydrat (0,722 ml, 15,287 mmol) dwgc trdn trong
etanol (10 ml) va h5n_ hop dugc lam néng & 120°C dudi birc xa vi séng trong 2 gid,

va sau do duqc 1am mat xudng nhiét d6 phong dé két thic phan tmg. Nudc duoc bd
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sung vao hdn hop phan tmg, sau d6 hén hop duoc chiét bing etyl axetat. Lép hitu
co dugc rira bé‘mg dung dich natri clorua bdo hoa, duogc sdy kho bing magie sulfat
khan, duoc loc-:,‘vz‘; ducyé cO dac dudi ép' suét thép. San phﬁm c0 didc dugc tinh ché
bang sic ky cot (SiOy, cdt 12 g; metanol/metylen clorua = 0-15%) va duoc 'c‘6 dac
dé thu dwoc hop éhét ‘mong mudn (0,222 g, 84,1%) dudi dang chét rin ‘dang‘ b-c;)t

mau trang.

Budc 3:. Téng  hop ”N-phenvl-N-(4-(2-(2,2,2-triﬂoaer1)hydrazin-1-

cacbonvl)benzvl)benzamit

o ! (o)

N-(4-(hydrazincacbonyl)benzy1)-N-phenylbenzamit (0,364 g, 1,054 mmol) |
duoc téng hop & budce 2 va trietylamin (0,292 ml, 2,108 mmol) dlI(_)’C pha loédng
trong metylen clorua (10 ml) & nhiét d6 phong va anhydrit triﬂoaxetic‘(0,178~ ml,
1,265 mmol) duogc ‘bé 's'ung'véo dung dich, va sau d6 h5n_ hop dugc khudy & ciing
nhiét d¢ trong 1 giv. Nude duge bd suhg vao hon hop phan ung, sau d6 hdn hop
duoc chiét b%ing etyl axetat. Lop hitu co dugce rl_’r'a bing dung dich natri clorua béo
hoa, dugc séy kho bé‘lng magie sulfat khan, dugc loc, va dugc cd dic duéi ap suét
thap. Hop chit mong mubn dugc sir dung ngay ma khong cn tinh ché thém (0,450
g, 96,7%, chét rin dang bot mau trang).

Budc 4: Toéng hop hop chét 11107

SeUR IS o8
@O H CF3 ‘ ) | @0 - N\ N/>.—CF3

N-phenyl-N—(4;(2-(2,2,2-triﬂoaxety1)hydrazin— 1-cacbonyl)benzyl)benzamit

(0,450 g~ 1,019 ‘mmol)  dugc tbng hop & buse 3, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat (chét phan tng Bufgess, 0,364 g;

1,529 mmol) dugc tron trong tetrahydroﬁiran, (10 ml) va hén hop dugc lam néng &
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150°C duéi buc xa vi séng trong 30 phut va sau d6 duoc lam mat xuong nhiét d6
phong dé két thiic phan tmg. Nuéc duorc bo sunig vao hdn hop phan g, sau d6 hdn |
hop duoc chiét bang etyl axetat. Lép hitu co duogc rira bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, Va'du?qc c6 dac dudi ap
sut thip. San »phém_. ¢d dic dugc tinh ché bing shc ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 0-50%) va dligic cd dic dé thu dugc hop chit mong mubn (0,250 g,
57,9%) du6i dang chét_rén mau vang nhat.

'H NMR (400 MHz, CDCl;) 8,04 (d, 2 H, J= 8,3 Hz), 7,54 (t, 2 H, J= 9,9
Hz), 7,38 = 7,31 (m, 2 H), 7,26 — 7,06 (m, 6 H), 6,95 (dd, 2 H, J = 10,5, 9,1 Hz),
5,23 (s, 2 H); LRMS (ES) m/z 430,3 (M*+1).

Vi du 5: Téng hop ho*p'chét 11108, N—(4-( SQ(diﬂometvl)-1,3',4-0xadiazol-2-' '

yl)benzy1)-N-phenylisonicotinamit

Q/CQY @ﬁﬁw o

N—(4-(hydrazmcacbonyl)ber_lzyl.)-N-phenyhsomcotmamit (0,200 g,

0,577 mmol) dwgc tbng hop & budc 3 cia vi du 1, . anhydrit 2,2- diﬂoaXetic,_
(0,075 ml, 0,693 mmol) va trietylamin (0,160 ml, 1 155 mmol ) dugc pha loang
trong N,N- dlmetylformamlt (10 ml) & nhiét 4o phong, va dung dich dugc khuay i}
80°C trong 1 gio va duorc lam mat xudng nhiét do phong dé két thic phan ung.
Nuédc duoc bd sung vao hén hop phéan ng, sau do hén hop dugc chiét bing etyl
axetat. Lop hitu co dugc rira bing dung dich natri clorua bio hoa, duge sdy kho
bing magie sulfat khan, dugc loc, va duoc c6 ddc dudi ap suat thap San pham cd
dic duge tinh ché bang séc ky ¢t (SiOa, cot 4 g; etyl axetat/hexan = 0-80%) va
duogc c6 dic dé thu duoc hop chét mong mudn (0,158 g, 67,3%) du6i dang chét rin

mau trang.
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'H NMR (400 MHz, CDCls) 8 8,47 (d, 2 H, J= 4,5 H2), 8,06 (4, 2 H, J=82
Hz), 7,47 (d,2 H, J= 8,1 Hz), 7,19 (d, 5 H, J= 5,1 Hz), 7,02 (d, 1 H, J= 15,5 Hz),
6,90 (d, 3 H, J=5,8 Hz), 5,19 (s, 2 H); LRMS (ES) m/z 407,3 (M*+1).

Vi du 6: Téng hop hop chét 11109, N-(2-flo-4-(5-(triflometyl)-1,3.4-

oxadiazol-2-y1)benzyl)-N-phenylisonicotinamit

Budce 1: Téng hop metyl 3-flo-4-((N-phenylisonicotinamido)metyl)benzoat

L Ol
N ' N
H —_—
OMe _|\ 0 -OMe.
0 »

N~ o

Metyl 3-flo-4-((phenylamino)metyl)benzoat (0,640 g, 2,468 mmol) va
N,N-diisopfopyletylamin F(O,638 g, 4,937 mmol) dugc pha loang trong metylen
clorua (10 ml) & nhiét'd(f) phong va isQnicotinbyl ciorua (0,879 g, 4,937 mmol) dugc
b sung vao dung dich. Hbn hop dugc khuéy ¢ cung nhiét do t_rong. 18 }gi&. Nude
duoc bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat.

Lép hitu co duoc rira: béﬁg dung dich natri clorua bdo hoa, dirqc siy kho bang

magie sulfat khan, dugc loc, va duge co dac dudi ap suét thép-. San phér_n co dac
dugc tinh ché bﬁng sdc ky cdt (SiO2, cft 12 g; etyl axetat/hexan = 0-80%) va dugc
cd dic dé thu duge hop chét mong mubn (0,840 g, 93,4%) dudi dang chét rin dang

bot mau vang.

Buéc 2 Téng  hop  N-(2-flo-4-(hydrazincachonyl)benzyl)-N-

phenylisonicotinamit

- - oﬁ@w

3-flo-4-((N- phenyhsomcotmamldo)metyl)benzoat (0 840 g, 2, 305 mmol)

duoc tong hgp & budce 1, va hydrazin hydrat (2,177 ml, 46,106 mmol) dugc tron

trong etanol (10 ml) va hén hop dugc 1am néng & 120°C dudi buc xa vi song trong
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2 gidy, va sau d6 duoc lam mét xudng nhiét 6 phong dé két thuc phan tng. Nudc
dugc bd sung vao h(x)n'h(}p'phén}&ng, sau d6 hdn hop dugc chiét bang etyl axetat.
L&p hitu co dugc rira bang duhg dich natri clorua bdo hoa, duge sdy kho b%mg
magie sulfat khan, dugc loc, va duoc cd dac duéi ap ‘suét thap San phim c6 dac‘
duoc tinh ché bang sic ky cot (Si0z, cot 12 g; metanol/metylen clorua =0-15%) va
dugc co dic de thu dugc hop chit mong mubn (0,814 g, 96,9%) duéi dang chat ran

mau trang

Budc 3: Téng hop hop chét 11109

N-(2-flo-4- (hydrazmcacbonyl)benzy1)-N—phenyhsomcotmamlt ((_),100 g,'

0,274 mmol) du’cyc tdng hop & bude 2 va trietylamin (0,076 ml, 0,549 mmol) dugc
pha _loﬁng trbng N,N—dirhety'lformamit (10 ml) & nhiét do phc‘)ng va anhydrit
trifloaxetic (0,046 ml, 0,329 mmol) duoc bé sung vao dung dich. Hn hop dugc
khudy trong 1 gid, va tiép d6 duoc 1am mat xubng nhiét d@’phbng_;dé két thac phan B
tmg. Nu6c dugc bd sung vao hdn hop phan tmg, sau d6 hén hop duoc chiét bang
etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua bdo hoa, duoc say kho
bang magie sulfat khan, dugc loc va duogc cd dic dudi ap suat thip. San pham cd
dac dugce tinh ché bing sic ky cdt (SiO2, cot 12 g metanol/metylen clorua 0-15%)
va dugc cd dic dé thu dugc hop chit mong mudn _(0,060 g, 49,4%) duéi dang chit

ran mau trang. -

'H NMR (400 MHz, CDC13)88}49 (s,2 H), 7,89 (dd, 1 H, J = 8,0, 1,4 Hz),
7,79 7,64 (m, 2 H), 7,25 (d, 1 H, J = 90Hz)729 7.03 (m, 5H)703 6,89 (m,
2H), 5,27 (5, 2 H); LRMS (ES)m/z4432(M++1) |

Vi du 7: Téng hOD hop chét 11110. N-(4-(5-(diflometyl)-1.3.4- oxadlazol 2-

yl)- 2 ﬂobenzv1)-N-Dhenvhsomcotmamlt
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Buéc 1: Téng hop N—(4-(2-(2,2-diﬂoaxétvl)hvdrazin-1-cacbonv1)-2-

ﬂobenzvl)-N-phénvlisonicotinamit

S L,
o “NH, Y o H CF,H
N~ , o » N~ : o

N-(2-ﬂo-4-(hydrazincacbonyl)benzyl)-N—phenylisorii_'cotinami’t - (0,100 g,

0,274 mmol) dugc téng hop & bude 2 ciia Vi du 6 va trietylamih (0,076 ml, 0,549
mmol) duge pha Ioﬁng trong metylen clorua (10 ml) & nhiét do phong va anhydfit_
2,2-difloaxetic (0,057 g, 0,329 mmbl) duoc bd sung vao dung dich, va sau d6 dugc
khudy & cling nhiét d6 trong 1 gio. Nuc')_rc'dut,jc b sung vao hdn hop phéri ing, sau.
d6 hdn hop dugc chiét bang etyl axetat. Lép hiru co dugce rira béng dung dich natri
clorua bdo hoa, dugc séy kho b'?mg magie sulfat khan, dugc loc, va duge c6 dac
dudi ap suat thip. Hop chéf mong mudn duoc sir dung ngay ma khéng cén tinh ché
thém (0,120 g, 98,8%, diu khong mau).

Budc 2: Téng hop hop chét 11110

L oL
O, — SO0,
' N. o ' o

X . AN
o N oFH Yo SN e
N~ o] : - N~ ""’.N‘N -

N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-
phenylisonicotinamit (0,120 g, 0,271 mmol) dugc téng hop & budc 1, va
1-metoxy-N-trietylamohiosulfonyl-metanimidat (chit  phan ~ ung  Burgess,
0,097 g, 0,407 mmol) dugc trdn trong tetrahydrofuran (10 ml) va hdn hop duoc lam
nong & 150°C dudi bic xa vi séng trong 30 phut, va sau d6 durgé lam mat xudng
nhiét d6 phong dé két thuc phan ing. Nude duge b sung vao hdn hop phan tmg,
sau d6 hdn hop dugc chiét bing etyl axetat. Lép hl”ni co duge rira bang dung dich
natri clorua bdo hba, duoc s‘éy kho bﬁng magie sulfat khan, 'dutqc loc, va dugce ¢o
dac dudi ap suat thap. San phim cd dic duogc tinh ché bang ééc- ky ccf)t' (SiOz,’ cot 4
g
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etyl axetat/hexan = 0-50%) va dugc cb dic dé thu duge hop. chit mong mudn

(0,027 g, 23,5 %) dudi dang chit rin mau vang nhat.

~ 'H NMR (400 MHz, CDCL) 5 849 (d, 2 H, J= 5,5 Hz), 7,91 (dd, 1 H, =
8,0, 1,5 Hz), 7,90 — 7,57 (m, 2 H), 7,29 — 7,07 (m, 5 H), 6,95 (ddd, 3 H, J = 64,6,
48,3, 41,3 Hz), 5,27 (4, 2 H, J = 14,0 Hz); LRMS (ES) m/z 425,3 (M*+1).

Vi du 8: Tdng hop hop chit 11134, tert-butyl 3-(phenyl(4-(5-(triflometyl)-

1 3 ,4-oxadiazol-2-vl)benzvl)Cacbamovl)azetidin- 1-cacboxylat

Bude 1: Téng hop tert-butyl 3-( phenylcacbamoyl)azetidin-1-cacboxylat

Anilin (1,961 ml, 21,475 mmol), axit 1-(tert-butoxycacbonyl)azetidin-3-
cacboxylic (4,321 g, 21,475 mmol), 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit
(EDC) (6,175 g, 3 2,213 mmol), lH-benzo[d][1”,2,3]triazol‘-1-01 (HOBt) (4,353 g,
32,213 mmol) va N,N-diisbpropyletylami_n (5,7‘03 ml, 32,213 mmol) dugc pha
lodng trong metylen clorua (150 ml) & nhiét d6 phong, va dung dich dwoc khudy &
cung nhiét d trong 12 gio. Dung dich amoni clorua bo hoa dugc bd sung vao hén "
- hop phan tng, sau.d6 hdn hgp duge chiét bing metylen clorua. Lép hitu co dugce
raa b;?lng dung dich natri clorua bdo hoa, dugc séy kho bﬁng magie sulfat khan,
duge loc, va duge ¢b dac dudi ép sudt thip. San phim c6 dic duge tinh ché bing
sic ky cot (SiOz, cot 120 g; etyl axetat/hexan = 5-}.50%)‘\’»5‘ dugc ¢6 dac dé»thu dugc
hop chit mong muén (4,880 g, 82,2%) dudi dang chét}r.e“'in méu.tréng; | |

Buge 2 Téng hop tert-butyl 3-((4-

(metoxycacbonyl)benzyl)(phenyl)cacbamoyl)azetidin-1-cacboxylat
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Tert-butyl 3-(phenylcacbamoyl)azetidin-1-cacboxylat (1,000 g, 3,619 mmol)
dugc téng hop & buéc 1 dugc pha lodng trong tetrahydrofuran (70 ml), va natri
hydrua (60,00%, 0,299 g, 7,267 mmol) dugc bé_sung tr tr vao dung dich trong khi
nhiét dd dugc duy tri & 0°C. Hon hop duqé khﬁéy trong 20 ‘phuat, va metyl :
4-(bromometyl)benzoat dugc bd sung vao (0,829 g, 3,619 mmol), sau d6 hdn hop
duqc;.khuéy & 45°C trong 12 gid. Hon hop phan tmg &utqc 1am mat xudng nhiét do
phong, va tiép d6 mréc (10 ml) dugc bd sung vao hén hgp phan tmg & 0°C, sau d6
hdn hop d&qc khudy trdng 5 phat. Sau khi két thiic phan Gng, nudc dugc bd sung
vao hén hop phan tmg, sau d6 hén hop duge chiét bing etyl axetat. dich chiét dugc
loc qua mang loc .bén_g chit déo dé loai b két tha rin va 16p _nutc’yc, va sau do6 duoc
b diic du6i ap sudt thip. San phdm cb dic duge tinh ché bang sic ky cot (SiOy, cot
120 g; etyl axetét/hexan‘= 5-50%) va duge cb dic dé thu dugc hop chét mong I_nuén
(1,200 g, 78,1%) du6i dang diu khong mau. |

Buégc _ 3. Tong hop tert-butyl 3-((4-

(hydrazincacbonyl)benzyl)( phenyl)cacbamoyl)azetidin-1-cacboxylat

N : ) , NN . hl
Boc’N. o o Boc’N , o

Tert-butyl3 -((4f(metoxycacbonyI)benzy1)(phenyl)cacbarhoyl)azetidin- 1-

cacboxylat (1,500 g, 3,534 mmol) dugc tong hop & bude 2, va hydrazin monohydrat

(3,435 ml, 70,671 mmol) duge tron trong etanol (15 ml) & nhiét do phong, va hén
hop dugc lam néng & 120°C duéi birc xa vi song trong 1 gi®, va sau d6 dugc lam

mat Xuéng.nhiét d6 phong dé két thic phan tmg. Hon hop phan tmg dugc co dic

dudi ap suét thip dé loai bo dung mdi, va nude dudc b sung vao dé co dic, tiép d6

hén hop dugc chiét bing metylen clorua. L(’)p. hitu co dugc rira bing: duﬁg dich natri

clorua bdo hoa, duoc séy kho b%lng magie sulfat khan, duoc 1.(_)0, va duogc cd dic

dudi ap suat thip. Hop chit mong mudn dugc sir dung ngay ma khong can tinh éhé'

thém

(1,400 g, 93,3%, chét rén mau tring).
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Bude 4: Tbng ho‘p tert-butyl 3-(phenvl(4-(2-(2,2,2-tr.iﬂoaxetvl)hvdrazin-1-»

cacbonyl)benzyl)cacbamoyl)azetidin-1-cacboxylat

Jn QL
/3/,1\\/(1\@\(“"“2 - @/L;\Qﬁ(nwi
oc o Boc o "
Tert-butyl3-((4-(hydrazincacbonyl)benzyl)(phenyl),t:acbafnoyl)azetidin- 1-
cacboxylat (1,800 g, 4,240 mmol) dugc tbng hop & budc 3 va trietylamin (0,710' ml,
5,088 mmol) dugce pha lodng trong N,N-dimetylformamit (30 ml) & nhiét d§ phong
va anhydrit trifloaxetic (0,649 ml, 4 664 mmol) dugc bd sung vao dung dich. H(:)I.l.
hop duoc khudy & 90°C trong 12 g10 va dugc lam mat xuong nhiét do phong dé két
thic phan tmg. Dung dich amoni clorua bdo hoa duoc bd sung vao hén hop phén
g, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugc ria bing dung
dich natri clorua b&o hoa, ducjrc séy-kh(‘) bf:ing magie sulfat khan, dugc loc, va dugc
c6 ddc dudi ap suét thép. San phim co dic duoc tinh ché bing sic ky cot (SO, cot
40 g; etyl axetat/hexan = 5-60%) va dugc cb dic dé thu duogc hop _chét ‘mong muén_ .
(1,500 g, 68,0%) dudi dang chit rin mau tring.

Budc 5: Téng hop hop chét 11134

‘ H o » : N » .
N.
o N/U\CF3 (o) | 0> CF
N . . H N . / 3
- o : Boc” - N-N

Boc™-

Tert-butyl3-(phenyl(4-(2-(2,2 2-triﬂoaxetyl)hydrazin-1-
cacbonyl)benzyl)cacbamoyl)azetidin-1-cacboxylat (1 500. g, 2,882 mmol) dugc
| téng hop & budc 4, Va 1-metoxy-N-trietylamoniosulfonyl- metammldat (chat phan»
ung Burgess, 1,030 g, 4,323 mmol) dugc tron trong tetrahydrofuran (15 ml) & nhiét
do phong va hdn hop dugc 1am néng ¢ 150°C dudi buc xa vi séng trong 30 phit, va
sau d6 dugc 1am mat xubng nhiét d6 phong dé két thic phan tng. Nude duogc bd
sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét béngvetyl axetat. L6p hitu .

co duge rira bing dung dich natri clorua bdo hoa, dugc siy kho bing magie sulfat
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khan, dugc loc, va dugc c6 dic duéi ap suét thép. San phémcé dic dugc tinh ché
bing sic ky cdt (SiO2, cOt 40 g; etyl axetat/hexan = 5-30%) va dugc cd dic dé thu
dwoc hop chit mong mubn (1,200 g, 82,9%) duéi dang chit rin mau tring. .

'H NMR (700 MHz, CDCls) 8 8,02 (d, 2 H, J = 8,2 Hz), 7,44 — 7,31 (m, 5
H), 6,97 - 6,86 (m, 2 H), 4,97 (s, 2 H), 4,11 (dd, 2 H, J=9,9, 4,1 Hz), 3,65 (dd, 2
H, J =112, 5,8 Hz), 3,34 - 3,14 (m, 1 H), 1,40 (s, 9H); LRMS (ES) m/z 4034
(M*-100).

Vi du 9: Téng hop hop chit 11135, tert- butyl 4- (phenvl(4 ( 5- (tr1ﬂ0metvl)-

1.3.4-oxadiazol-2-yl)benzyl)cacbamoyl)piperidin-1- cacboxvlat )

Budce 1: Tdng hop tert-butyl 4-(phenv1cacbamovl)piperidin-l-cacboxvlat

: : “NH
e
NH, _O/go
' Bot:’N

Anilin (1,961 ml, 21,475 mmol), axit 1-(tert-butoxycacbonyl)piperidin-4-

cacboxylic (4,924 g, 21,475 ‘rvnmol),‘ 1-etyl-3-(3-dimctylam_inopropyl)cacbodiimit
(EDC) (6,175 g, 32,213 mmol), 1H-benzo[d][l,2,3_]tria‘zol-1-01‘(HOBt) (4,353 g,
32,213 mmol) va N, N-diisopropyletylamin (5,703 ml, 32,21-3 mmol) dwgc pha
lodng trong metylen clorua (150 ml) & nhi¢t d6 phong, va dung dich duogc khuéy &
cing nhiét do trong 12 gid. ‘

Dung dich amoni clorua bao hoa dugc b() sung vao hdn hop phan tmg, sau d6
hén hop duge chiét bing metylen clorua. Lép hitu co duge ria béhg’dtin‘g’ dich natri
clorua bdo hoa, dugc say kho bing magie sulfat khan, durorc loc, va dugc ¢ dac
dudi ap suit thap San pham cd dic dugce tinh ché bang sic ky cot (SiO, cot 120 g;
etyl axetat/hexan = 5-50%) va duoc co dic dé thu duogc hop chit mong muén (5,040

g 77 1%) duéi dang chét rén mau trang

Buéc 2 Téng hop tert-butyl __4-((4-

( metoxycécbonvl)benzvl)( phenyl)cacbamoyl)piperidin-1-cacboxylat

-45-



Tert-butyl 4-(phenylcacbamoyi)piperidin-l-cacbbxy1at (1,000‘ g, 3,285
mmol) d&qc tbng hop & buée 1 duge pha lodng trong tetrahydrofuran (70 ml), va
natri hydrua (60,00%, 0,263 g, 6,571 mmol) dugc bd sung tir tir vio dung dich trong
khi nhiét d@6 duge duy tri & 0°C. HOn hop dwoc khudy trong 20__ph1'1t, va metyl
4-(bromometyl)benzoat duogc bd sung vao (0,753 g, 3,285 rﬁffml)‘,‘ sau d6 hén hop
dudc khudy & 45°C trong 12 gid. Hon hop phan tmg dugc 1am mat xubng nhiét do |
phong, va tiép d6 nuée (10' ml) dugc bd sung vao hdn hop phan tmg & 0°C, sau d6
hén hop duge khila‘iy trong 5 phut. Sau khi k“ét thic phan Gng, nudc dugc bd sung
vao hén hop phan tmg, sau d6 h3n hop dugc chiét bing etyl axetat. Dich chiét dugc
loc qua mang loc bﬁng chét déo dé loai bo két tua rin va 16p nué'c, va sau do durqc
¢b dic dudi ap sudt thép. San phim c6 dic duge tinh ché bang séc ky cot (SiOy, cot
120 g; etyl axetat/hexan = 5-50%) va dugc cd dic & thu dugc hop chit mong muébn
(1,300 g, 87,4 %) duéi dang diu khong méu. S

Bude 3: Téng hop tert-butyl  4-((4-

( hvda_zincacbohvl)benzvl)( phenyl)cacbamoyl)piperidin-1-cacboxylat

: N ‘ : N7 ~ ,
O/go T O/go’ NH, -
: Boc’N ° Boc/N °

Tert-butyl - 4?((4-(métoxycacbonyl)benzyl)(phenyl)cacbamoyl)piperidin-1-
cacboxylat (1,500 g, 3,315 mmol) dugc tong hop & buéc 2, va hydrazin monohydrat
(3,319 g, 66,291 mmol) dugc tron trong eténol-(lS ml) ¢ nhiét do . phong, va hén.
hop dugc 1am nong & 120°C duéi buc xa vi séng: trong 1 gi()f, va sau d().du:(jc'le‘lm
mat xuéng nhiét d6 phong dé két thuc phan tng. Hn hop phan tmg dwgc cd dic
dudi ap suét thap dé loai bo dung moéi, va nudc duge bd suﬁg vao dé cb dac, tiép d6
hén hop duge chiét bang metylen clorua. Lép hitu co _duqc ria béng dung dich natri

clorua bédo hoa, dugc sdy kho bang magie sulfat khan, dugce loc, va du_(yc co dac
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dudi ap suét thip. Hop chit mong mudn dugc sir dung ngay ma khong can tinh ché
thém '

(1,400 g, 93,3 %, chét rén mau tre"mg).

Buorc 4: Tbng hon tert-butyl 4- (phenvl(4 (2 (2.2 2-tr1ﬂoaxetvl)hvdrazm-l-

cacbonyl)benzyl)cacbamoyl)piperidin-1- cacboxvlat

P *o@w

Tert-butyl 4 ((4 (hydazmcacbonyl)benzyl)(phenyl)cacbamoyl)p1per1d1n-1- .

cacboxylat (1,800 g, 3,977 mmol) dutqc,tong hop & budc 3 va tr;etylamm .(0,666 ml,
4,773 mmol) dugc pha loéng trong N,N-dimetylformamit (30 ml) ¢ nhiét d6 phong
va anhydrit trifloaxetic (0,609 ml, 4,375 mmol) duoc bé sung vao dung dich. Hon
hop dugc khudy & 90°C trong 12 gid, va dugc lam mét xubng nhiét’dé phong dé két

thuc phan Ung. Dung dich amoni clorua bdo hoa dlIO’C bb sung vao hon hop phan

ting, sau d6 hdn horp dwoc chiét bang etyl axetat. Lé6p hitu co duoc rira bang dung =

dich natri clorua bdo hoa, dugc say kho bang magie sulfat khan, duoc loc, va dugc
cd dic dudi ap suét thip. San phdm cb dic dugc tinh ché bang séic ky cot (SiO2, cot
40 g; etyl axetat/hexan = 5-60%) va dugc cd dic dé thu du'0'c hop chit mong mubn
(1,600 g, 73,3 %) dudi dang chét rin mau tring. '

Budc 5: Téng hop hop chit 11135

w © I ,

. —_— .

o N‘N/U\CF3 = 0 O o
N H ‘ N N it

Boc” : Boc” N

Tert-butyl | 4-(phenyl(4-(2-(2,2,2-triﬂoaxety1)hydrazin; 1-
cacbonyl)benzyl)cacbamoyl)piperidin-1-cacboxylat (1,600 g, 2,917 mmol) dugc

téng hop & budc 4, va 1-metoxy-N-trietylamoniosulfonyl-metanimidat (chit phan
g Burgess, 1,043 g, 4,375 mmol) dugc tron trong tetrahydrofuran (15 ml) va hdn

hop dugc lam néng & 150°C dudi buc xa vi séng trong 30 phit, va sau d6 dugc lam
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mat xuéng nhiét d6 phong dé két thic phan img. Nuéc dugc bd sung vao hdn hop
phan ng, sau do hdn h(_)p duoc chiét bing etyl axetat. L6p hitu co dugc rira bang
dung dich natri clorua bdo h(‘)a, dugc séy kho b%mg magie sulfat khan, du’qé loc, va
duogc ¢6 dic dudi ap -suét thip. San pham 06 dic duge tinh ché bing sic ky cot
(SiO2, ¢t 40 g; etyl axetat/hexan = 5-30%) va duoc co dic dé thu dutoc hop chét

mong mudn (1,400 g, 90,5 %) dudi dang chét rin mau trang

~H NMR (700 MHz, CDC) 8 8,03 (d, 2 H,J= 8,0 Hz), 7,43 — 7,32 (m, 5
"H), 7,00 (d, 2 H, J= 7,1 Hz), 4,96 (d, 2 H, J=20,2 Hz), 4,15 — 3,93 (m, 2 H), 2,45
(s 2H), 234 ( 1 H, J= 113 H2), 1,77 (qd, 2,/ = 128, 4,0 H2), 1,60 (&, 2 H, J—_
12,7 Hz), 1,4 (s, 9H); LRMS (ES) m/z 531 4(M++1) | '

* Vi du 10: Téng hop h(m chit 11136 N-phenyl-N-(4-( 5 (tr1ﬂomety1) 1, 3 4-

oxadiazol-2-yl)benzyl)azetidin-3-cacboxamit hydroclorua

Tert-butyl : 3-(pheny1(4-(5-_(triﬂometyl)-1,3,4-oxadiazol-2-
_ yl)benzyl)cacbamoyl)azetidin-l-cacbbxylat (1,100 g, 2,189 mmol).duge téng hop &
vi du 8 dugc pha lodng trong diclometan (50 ml), va axit clohydric (dung dich
4,00 M trong etyl axetat, 2,736 ml, 10,945 mmol) du’dc bd suhg vao dung dich, sau
d6 hdn hop duge khuay & nhiét d6 phong trong 12 gi. Hon hop phén g dugc cd -_
dac dudi 4p sult thap dé loai bo dung mdi, va san pham co dac duoc tao huyén dich
trong dietyl ete (50 ml) va dugc loc. Chét rén thu dugc duoc ria bang dietyl ete, va
duoc sdy kho dé thu dugc hop chét mong mubn (0,920 g, 95,8%) dudi dang chét

© rdn mau trang

'H NMR (700 MHz, CDCl; + MeOD) 3 7,96 (dd, 2 H, J = 45,0, 36,1 Hz),
735 (ddd, 5 H, J = 40,2, 37,9, 10,0 Hz), 6,99 (d, 2 H, J= 77,6 Hz), 5,12 — 4,80 (m,
1 H), 433 (s, 2 H), 3,78 (d; 2 H, J= 25,5 Hz), 3,30 (d, 1 H, J = 120,8 Hz), 2,37 (s, 2
H); LRMS (ES) m/z 403,0 (M*+1).
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Vi du 11: Téng hop hop_chit 11137, N-phenyl-N-(4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yl)benzyl)piperidin-4-cacboxamit hydroclorua

HN N-N
HCI: .
Tert-butyl | - 4- (pheny1(4 (5- (trlﬂometyl) 1,3,4- oxadlazol 2-

yl)benzyl)cacbamoyl)p1per1d1n-1 cacboxylat (1,300 g, 2,450 mmol) dugc téng hop |
& vi-du 9 dugc pha lodng trong d1clometan (50 ml), va.axit clohydric- (dung dich
4,00 M trong etyl axetat, 3,063 ml, 12 251 mmol) dugc bd sung vao dung dich, sau
d6 hdn hop dugc khudy & nhiét 46 phong trong 12 gio. Hon hop phan tng duoc co
ddc dudi 4p suét thip dé loai bé dung méi, va san phém ¢6 dic duogc tao huy2n dich
trong diefyl ete (50 ml) va duoc loc. Chét rén thu dugce dugc ria bang dietyl ete, va
) duoc siy kho dé thu duoc hop chét mong mubn (1, 080 g, 94 4%) duéi dang chét

rin mau trang

'H NMR (700 MHz, CDCl; + MeOD) & 7,91 (dd, 2 H, J = 103,5, 50,3 Hz),
7,72 = 7,19 (m, 5 H), 6,95 (s, 2 H), 5,24 — 4,68 (m, 2 H), 4,03 — 3,27 (m, 2 H), 3,04
~2,64 (m, 2 H), 2,49 (s, 2 H), 2,09 (s, 2 H), 1,78 (d, 2 H, J = 93,2 Hz); LRMS (ES)
m/z431,4 (M), | |

Vi du 12: Téng hop hop chit 11138, 1-metyl-N-phenyl-N-(4-(5-.

( triﬂometvl)-1,3,4-oxadiazol-2-Vl)benzvl)azetidin-3-cacboxamit

\ >’CF3 \ >"CF3

N—phenyl-N-(4-(5-(triﬂometyl)-1,3,4-oxadiazol-2-yl)benzyl)azetidin-3-
cacboxamit hydroclorua (0,100 g, 0,228 mmol), dugc téng hop & Vi du 10, va
formaldehyt (dung dich 37,00%, 0,025 ml, 0;342 mmol), dugc pha lodng trong
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diclometan (10 ml) & nhiét do phong, va natri triaXetoborohydrua (0,072 g,

0,342 mmol) dugc bd sung vao dung dich. Hén hop dugc khu?iyf(’r»;cilng',nhiétdc} .

trong 18 gis. Nudc duge bd sung vao hdn hgp phan tmg, sau d6 hdn hop dugc chibt
bang etyl axetat. Lép hitu co du(yc rira bing dung dich natri clorua bdo hoa, duqc
siy kho bang magie sulfat khan, duoc IQC, va du'dc 66- dac dudi ap suét thap. San
phim c6 dic dugc tinh ché bz?lng séc ky cot (SiO2, cOt 4 g; metanol/diclometan = 0-
15%) va duoc cb dic dé thu dugc hop"chét mong muén (0,038 g, 40,0 %) duéi dang

chat rdan mau trang.

'H NMR (400 MHz, CDCl;) & 8,02 (d, 2 H, J'= 8,2 Hz), 7,52 — 7,30 (m, 6
H), 6,90 (dd, 2 H, J= 6,5, 2,8 Hz), 4,92 (d, 2 H, J= 19,3 Hz), 3,51 — 3,14 (m, 5 H),
2,35 (s, 3 H); LRMS (ES) m/z417,3 M*+1).

Vi du 13: Téng hop hop chét 11139, 1-etyl-N-phenyl-N-(4-(5-(triflometyl)-

1,3,4-oxadiazol-2-v1)bcnzvl)élzetidin¥3-cacboxamit .

Budc 1: Toéng hop hop chét 11139

S0 o
H@/% | N\\N/>”CF3. | rN | NtN/>_~CF3

N-phenyl-N-(4-(5-(triﬂométyl)- 1,3,4-oxadiazol-2-yl)benzyl)azetidin-3-

cacboxamit hydroclorua (0,100 g, 0,228 mmol) dugc tbng hop & vi du 10, va
axetaldehyt (0,019 ml, 0,342 mmol) duqc pha lodng. trong diclometan (10 ml) &
nhiét 40 phong va natri triaxetoborohydrua (0,072 g, 0,342 mmol) duoc bd sung vao

dung dich, va sau d6 dugc khudy & cing nhiét do trong 18 gio. Nude du:qc bb sung

vao hén hop phén umg, sau d6 hén hop dugc chiét bang etyl axetat. Lép hitu co
dugc ria bﬁng dung dich natri clorua bdo hoa, dugc sdy kho bang magie sulfat
khan, dugc loc, va duge co dic dusi ap suét thip. San phim c6 dic dugc tinh ché
bang sic ky cot (SiOy, cot 4 g; metanol/diclometan = 0-15%) va dugc cd dic dé thu

duoc hop chit mong muén (0,042 g, 42,8%) du6i dang chét rén mau tring.
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'H NMR (400 MHz, CDCL) & 8‘07—797 (m, 2 H), 7,34 (dt, 5 H, J = 22,3,
14,0 Hz), 6,95 - 6,83 (m, 2 H), 4,92 (4, 2 H, J=19,5 Hz), 3,55 — 3,08 (m, 5 H),
2,58 (q, 2 H, J= 7,2 Hz), 0,96 (t, 3H,J=72Hz); LRMS(ES)m/z4313(M++1)

Vi du 14: Téng hop hop chét 11140 l-metvl-N phenvl-N-(4 (5-

(triflometyl)-1, 3 4-oxadiazol- 2-v1)benzvl)puper1d1n-4 cacboxam1t a

o@» - o@@»

N-phenyl-N-(4-(5-(triflometyl)-1,3 ,4-0xad1azo1-2-yl)benzyl)piperidin-4- |

cacboxamit hydroclorua (0,100 g, 0,214 mmol) duqc tong hop & vi du 11, va
formaldehyt (dung dich 37,00% trong nudc, 0,024 ml, 0,321 mmol) dugc pha loang
trong dicloinetan (10 ml) & nhiét d6 phong va natri triaxetoborohydrua (0,068 g,
0,321 mmol) dugc bd sung vao dung diéh, va sau. dé duoc khqu & cung nhiét d(f)'
trong 18 giv. Nudc duge bd sung vao hdn hop phan ting, sau d6 hén hop dugc chibt
bing etyl axefat; L6p hitu co dugc rira b%mg dung dich natri clorua bao hoa, dugc
se‘iy kho béng magie sulfat khan, dugc loc, va dugc cb6 dac dudi ap suit thép. San -
phém ¢ dic dugce tinh ché b%mg séc ky ccf)_t'(_SiOz, cot 4 g; meta’no‘l/diclometan =0- |
15%) va duge cb dic dé thu.du'(_rc hop chét mong muén (0',07'2 g, 75,6%)'du6i dang

chat ran mau trang.

1H NMR (400 MHz, CDCl3) § 8,02 (d, 2 H, J = 8,3 Hz), 7,43 — 7,30 (m, 5
H), 6,97 (dd, 2 H, J = 6,4, 3,2 Hz), 4,94 (s, 2 H), 2,78 (d, 2 H, J = 113,6 Hz), 2,16
(dd, 4 H, J=68,5, 23,5 Hz), 1,96 (dt, 3 H, J=20,3, 138Hz) 1,73 (s, 2 H) ; LRMS
(ES) m/z 4313 (M*+1).

Vi du 15: Téng hop hop chét 11141, 1-etyl-N-phenyl-N-(4-(5-(riflometyl)-

1,3,4-oxadiazol-2-Vl)benzvl)pineridin-4-cacboxamit
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g (o)
O/g\‘\‘r oF, ( O/g ° N\fN/>’CF3
N-phenyl-N-(4-(5-(triﬂometyl)- 1,3 ,4-oxadiazo1-2-yl)benzyl)piperidin-4-

cacboxamit hydroclorua V(O‘,IOO g, 0;2-14 mmol) dugc téng hop & vi du 11, va
axetaldehyt (0,018 ml, 0,321 mmol) dugc pha loéng tréng diclometan (10 ml) &
nhiét do phong va natri triaxetoborohydrua (0,068 g, 0,321 mmo_l) duge bd sung vao
dung dich, va sau d6 dugc khUéy &-cung nhi¢t d trong 18 gid. Nudce dugce bd sung
vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sulfat

khan, dugc loc, va dugce ¢ dac dudi ap suét thép. Sén»phém ¢b dic dugc tinh ché

bing séc ky cot (SiOz, cot 4 g; metanol/diclometan = 0-15%) va dutcc co dac déthu

dutorc hop chit mong muén (0,065 g, 66 ,2%) duou dang dau khong mau.

'H NMR (400 MHz, CDCl;) & 802 (d 2 H,J=83 Hz), 743 - 731 (m, 5
H), 6,97 (dd, 2 H, J= 6,6, 2,9 Hz), 4,94 (s, 2 H), 3,04 (s, 2 H), 2,40 (d, 3 H, J=75.4
Hz), 2,02 — 1,66 (m, 6 H), 1,15 (dd, 3 H, J = 32,3, 25,8 Hz) ; LRMS (ES) m/z
459,34 (M*+1).

Vi du 16: Téng hop hop chit 11142, 1-isopropyl-N-phenyl-N-(4-(5-

(triﬂometvl)—1,3,4-oxadiazol-2-Vl)benzvl)azetidin-3-cacb_oxamit

HN/://go .} d‘c;;)—ca \rn/j/go N N/>'C_F3

N-phenyl-N-(4-(5-(triflometyl)-1,3,4-oxadiazol-2-yl)benzyl)azetidin-3-

cacboxamit hyd;oclorua (0,100 g, 0,228 mmol) dugc téng hop & vi du 10, va axe'tonvr
(0,025 ml, 0,342 mmol) dugc pha lofing trong diclometan (10 ml) & nhiét do phong
va natri triaxetoborohydrua (0,072 g,' 0,342 mmol) dugc bd sung vao dung dich, va
sau d6 duoc khudy & cing nhiét 6. Nude dugce bd sung vao hdn hop phan tng, sau

d6 hon hop dugce chiét bang etyl axetat. L6p hitu co dugce rira bing dung dich natri
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clorua bao hoa, dugc ééy kh6 bring __magié sulfat khan, duc_rc. loc, va dugc co dic
du6i 4p suét thip. San phim co dic dugc tinh ché bang sic ky cat (8102, c6t 4 g;
etyl axetat/hexan = 0- 80%) va duge co dic de thu ducc hop chit mong muén (0 056
g, 55,3%) dudi dang chét rin mau tring. ‘

IH NMR (400 MHz,_ CDCls) § 8,02 (d, 2 H, J= 8,2 Hz), 7,42 — 7,28 (m, 5
H), 6,91 (dd, 2 H, J = 6,4, 3,1 Hz), 4,94 (s, 2 H), 3,31 (d, 5 H, J= 21,1 Hz), 2,50 (s,
1 H), 0,94 (d, 6 H, J= 6,1 Hz); LRMS (ES) m/z 445,3 (M"+1).

Vi du 17: Téng hop hop chét 11143 llsoproDVI-N-phenvl-N-(4 (5-

(triflometyl)-1,3.4- 0xad1azol 2-Vl)benzvl)p1per1d1n-4 cacboxamlt

Feahes OQQY -
N\. />——CF3 /

N-phenyl-N-(4-(5-(triflometyl)-1,3 ,4-oxadiazo1-2;yl)benzyl)piperidin-4¢
cacboxamit hydroclorﬁa (0,100 g, 0,214 mmol) dugc tbng hop & vi du 11, va axeton
(0,024 ml, 0,321 mmol) dufgé pha lodng trong diclometan (10 ml) ¢ nhi¢t 4 phong
va natri triaxetoborohydrua (0,068 g, 0,321 mmol) dugc bb sung vao dung dich, va
sau d6 dugc khudy & cliing nhiét do. Nude duge bé sung vao hdn hop phan ung, sau
d6 hdn hop duge chiét bang etyl axetat. Lép hitu co dugc rira bzimgAduri"g dich natri
clorua bao hoa, dugc séy kho bé‘mg magie sulfat khan, duqc loc, va duge cd dic
dudi ap suét thip. San phém co dac duoc tinh ché b%mg sic ky cot (SiO, cot 12 g;
etyl axetat/hexan = 0-80%) va dugc cd dic dé thu duoc hop chét mong mudn (0,021
g, 20,8%) dudi dang chat rin mau tring.

| 'H NMR ‘(400'1\/1Hz, CDCs) 5 8,03 (d, 2 H, J = 8,3 Hz), 7,36 (dd, 5 H, J =

74,42 Hz), 6,95 (dd, 2 H, J = 6,5, 3,1 Hz), 4,92 (s, 2 H), 3,37 (d, 3 H, J = 63,0
Hz), 2,75 (d, 3 H, J = 67,4 Hz), 2,22 (s, 1 H), 1,96 (s, 2 H, J = 30,4 Hz), 1,25 (s, 6
H, J = 169,3 Hz); LRMS (ES) m/z 473,3 (M*+1). | |
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Vi du 18: Téng hop hop chit 11157, N-phenyl-1-propionyl-N-(4-(5- — . .

( triﬂometvl); 1.3.4-oxadiazol-2-yl)benzyl)azetidin-3-cacboxamit

HCI/TL/\Q\ro T /3/g ;\Q\fo‘)—ca
° N\\N/>"°F3' | N A v o

HN

N—phenyl-N-(4-(5-(triﬂometyl)—1,3,4-oxadiazole_Z-y-l)benzyl)az_etidin-3-
cacboxamit hydroclorua (0,080 g, 0,182 mmol), _dirgc téng ',hc_rp 6 vi du 10, va
N,N-diisopropyletylamin (0,063 ml, 0,365 mmol), dugc pha loﬁhg trong diclometan
(10 ml) ¢ 'nhiét d0 phong, va natri triaxetoborohydrua (0,018 ml,
0,201 mmol) dugc bd sung vao dung dich. Hbn hgp duoc khuéy & cung nhiét do
trong 18 gio. Nuée dugc bd sung vio hén hop phan tmg, sau d6 hén hop dugc chiét
bang etyl axetat. L6p hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc
sdy kho bang magie sulfat khan, duoc loc, va duge cb dic duéi ap sudt thép. San
phim cd daflc Idu"cjc tinh ch‘é.b_ﬁng sdc ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-
80%) va dugc cd dic dé thu duge hop chét mong mudn (0,008 g, 9,6%) dusi dang

dau khéng mau.

'H NMR (400 MHz, CDCls) § 8,03 (d, 2 H, J = 8,2 Hz), 7,45 — 7,29 (m, 6
H), 6,92 (dd, 2 H, J=6,5, 2,8 Hz), 4,98 (s, 2 H), 4,37 — 4,08 (m, 2 H), 3,79 (d, 2 H,
J=6,7 Hz),3,30 (ddd, 1 H, J= 15,1, 8,8, 6,4 Hz), 2,15 — 1,94 (m, 3 H), 1,25 (s, 1
H, J=20,0 Hz), 1,09 (t, 3 H, /= 7,5 Hz); LRMS (ES) m/z 459,3 (M*+1). |

Vi du 19: Téng hop hop cht 11158, 1-isobutyryl-N-phenyl-N-(4-(5-

(triflometyl)-1.3 ,4-oxadiazol-Z-vl)benzvl)ézetidin—3 -cacboxamit

@\N , ©\N o
AN O -0 | )—CFs
HN/jgo _ ,LN/>"CF3 OjLN' o N‘N%
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N-phenyl-N-(4?(5-(triﬂometyl)-1,3,4-oxadiazol-2-yl)benzyl)azetidin-3-
cacboxamit ‘hydroél,orua (0,080 g, 0,182 mmol) dugc téng hop & vi du 10, va
N N-diisopropylet;ilamin (0,063 ml 0,365 mmol) duoc pha loéng tr-ohg diclometan
(10 ml) & nhiét do phong va isobutyryl clorua (0,021 ml, 0 ,201 mmol) dugc bo sung
vao dung dich, va sau d6 duogc khuay o cung nhiét @6 trong 18 gio. Nuée dugc bd
sung vao hdn hop phan ung, sau d6 hon hop dugc“chwt bang etyl axetat. Lép hitu
co duge rira bing dung dich natri clorua Bﬁo hoa, duge sdy khé b:?mg magie sulfat
khan, duogc loc, va dugc c6 dic dudi ap suét thép. San phém ¢6 dic dugce tinh ché
bing sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-80%) va dugce co dac dé thu
duoc hop chit mong muén (0,025 g, 29,0%) duéi dang dau khong mau.

H NMR (400 MHz, CDCls) § 8,03 (d, 2 H, J = 8,3 Hz), 7,45 — 7,28 (m, 5
H), 6,92 (dd, 2 H, J = 6,3, 3,2 Hz), 5,04 — 4,87 (m, 2 H), 4,53 — 4,16 (m, 1 H), 3,95
~3,59 (m, 2 H), 3,36 3,20 (m, 1 H), 2,39 (td, 2 H, /= 13,6, 6,8 Hz), 1,07 (dd, 6 H,
J=16,3, 6,8 Hz); LRMS (ES) m/z 473,3 (M*+1).

Vi du 20: Téng hop hop chét 11159, N-phenyl-1-(2.2.2-trifloaxetyl)-N-(4-(5-
(triflometyl)-1.3 ,4-oxadiazol-_Z-Vljbenzyl)azetidin-3 -cacboxamit

N | _
& L., e

-0 -0 | CFs
lm/j/go N\\N/>.——CF3 OYN‘ N‘N/>’ |

N-phenyl—N—(4-(5‘-(triﬂo‘metyl)-1,3,4-oxadiazo1-2-y1)benzyl)azetidin-3- .
cacboxamit hydroclorua (0,080 g, 0,182 mmol) dudc téng hop & vi du 10, va

N,N-diisopropyletylamin (0,063 ml, 0,365 mmol) dugc pha loing trong diclometan
(10 ml) & nhiét do ph(‘)ng va 2,2 2-anhydrit triﬂoaixétic (0,028 ml, 0,201 mmol)
dugc bd sung vao dung dich, va sau d6 duoc khqu & cung nhiét d6 trong 18 gi_&r.
Nuéc duge bd sung Véo hén hop phan ung, sau dé hSh hop dugc.~cl.1iét bang etyl
axetat. Lép hitu co dugc rira bing ‘dung dich natri clorua bdo hoa, dugc sdy kho
bang magie sulfat khan, dﬁqc loc, va dugce c6 dic dusi ap suét thip. San phim co

dic dugc tinh ché béng sic ky ¢t (SiOa, cot 4 g; etyl axetat/hexan = 0-50%) va
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dugce cd dic dé thu dugc hop chét mong mubn (0,013 g, 14,3%) dudi dang déu.

khong mau.

'H NMR (400 MHz, CDCL) & 8,04 (d, 2 H, J = 8,2 Hz), 7,44 — 7,31 (m, 5
H), 6,96 — 6,83 (m, 2 H), 4,97 (t, 2 H, J = 8,2 Hz), 4,72 — 4,62 (m, 1 H), 4,14 (dt, 2
H, J= 14,4, 8,2 Hz), 3,89 = 3,76 (m, 1 H), 3,50 — 3,36 (m, lH) LRMS (ES) m/z
499,3 (M*+1).

Vi du 21: Tbng hdp hop chit 11160, 1-(metvlsulfonv1)-N-phenv1-N—(4-(5-

(triﬂometvl)-1,3,4-oxadiazol-2-v1)ben2?l)azetidin-3-cacboxamit.

o]
- (o] > CF O\ \/>"'CF3
. N\>—'3 \S,N N\N

HN~

N-phenyl-N-(4-(5-(triflometyl)-1,3 ,4-6xadiazo1-2-y1)benzyl)azetidin-3 -
cacboxamit hydroclorua (0,080 g, 0,182 frimol) duoc téng h(fp 0 vi du 10, va
VN,N-diisopropyleltylamin (0,064 ml, 0,365 mmol) dugc pha loang trong diclometan
(10 ml) & nhiét d6 phong va metansulfonyl clorua (0,016 ml, 0,201 mmol) dugc bd
sung vao dung dich, va sau d6 dugc khudy & cling nhiét do trdng 18 gid. Nudc dugce
bb sung vao hén hop phan fmg, sau d6 hdn hop dlfdc chiét bing etyl axetat. Lop
hitu co duge rua bang dung d1ch natri clorua bao hoa duoc say kho bang magie
sulfat khan, duoc loc, va dugc c6 dac dudi ap suat thap. San phim co ddc duge tinh
cheAbang sdc ky cdt (SiO2, cot 4 g; etyl axetat/hexan = A0_-8O%) va duge co dic dé
thu dugc hop chit mong mubn (0,018 g, 20,6%) dué6i dang chit rin mau tring.

'H NMR (400 MHz, CDCl;) § 8,08 — 7,98 (m, 2 H), 7,43 — 7,31 (m, 5 H),
691 (ddd, 2 H, J= 5.5, 4,6, 2,9 Hz), 4,96 (s, 2 H), 4,12 (dd, 2 H, J=152,7,3 Hz),
1372362 (m, 2 H), 3,38 - 3,26 (m, 1 H), 2,89 (&, 3H J = 4,0 Hz); LRMS (ES)
m/z 481,2 (M*+1).

Vi du 22: Téng hop hop chét 11161, I-axetyl-N-phenyl-N-(4-(5-
(triflometyl)-1,3.4-oxadiazol-2-yl)benzyl)piperidin-4-cacboxamit
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N-phenyl-N (4-(5-(triflometyl)-1,3,4- oxadlazol 2-y1)benzyl)p1per1dm-4-
cacboxamlt hydroclorua (0,080 g, 0,171 mmol) duge tbng hop & vi du 11 va
N,N-diisopropyletylamin (0,059 ml, 0,343-mmol) duoc pha lodng trong diclometan
(10 ml) & nhiét @6 phong va axetyl clorua (0,013 ml, 0,188 mmol) duoc b sung vao
dung dich, va sau d6 duogc khuéy & cung nhiét do trong 18 g_ib. Nude duge bd sung
vao hon hop phén tmg, sau d6 hén hop dugc chiét bang etyl axetat. Lép hitu co
duge. rira bing duﬁg dich natri clorua bdo hoa, dugc sdy kho bing magie sulfat
khan, dugc loc, va duoc co dic dudi 4p sudt thép. San phdm cd dic dugc tinh ché
béng séc ky cot (SiO2, cot 4 4g; etyl axetat/hexan = 0-80%) va dutqc‘ co déc dé thuA
duogc hop chit mong mudn (0,052 g, 64,2%) dudi dang chit rin mau tréng.

IH NMR (400 MHz, CDCl3) § 8,02 (d, 2 H, J = 8,3 Hz), 7,37 (dd, 5 H, J =
5,4, 3,0 Hz), 6,99 (dd, 2 H, J = 6,6, 2,9 Hz), 4,94 (s, 2 H), 4,51 (s, 1 H), 3,77 (s, 1
1), 2,80 (s, 1 H), 2,38 (ddd, 2 H, J = 30,5, 20,3, 9,3 Hz), 2,04 (s, 3 H, J=9,5, 4,9
Hz), 1,88 - 1,53 (m, 4 H); LRMS (ES) mz 4733 M*+1).

Vi du 23: Téng hop hop chét 11162, N-phenyl-1-propionyl-N-(4-(5-

(triflometyl)-1,3 A-oxadiazol-2-yl)benzyl)piperidin-4-cacboxamit

(o) .
/\©\NW />_.-CF3 . . N| />_' 3

N-phenyl-N-(4-(5-(triﬂometyl)—1-,3,4-oxadiazol-2-y1)ben-zyl)piperidin-4-
cacboxamit hydroclorua (0,080 g, 0,171 mmdl) dugc téng hop & vi du 11, va
N,N-diisopropyletylamin (0,059 ml, 0,343 mmol)'du’c'yc pha loang trong diciometan |
(10 ml) & nhiét 40 phong va propionjrl clorua (0,016 ml, 0,188 mmol) dugc bd sung

vao dung dich, va sau d6 dugc khuéy & cung nhiét do trong 18 gio. Nudce duge bd
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sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu
co duge rira bing dung dich natri clorua bdo hoa, dugc séy kh6 bing magie sulfat
khan, dugc loc, va dugc c6 dic dudi ap suét thfip. San phém‘ co daflc duoc tinh ché
bing séc ky cot (SiO2, cOt 4 g; etyl axetat/hexan = 0-80%) va dugc co dac dé thu
dugc hop chit mong muén (0,061 g, 7 3,2%) dui dang chéit rén mau tréng.

'H NMR (400 MHz, CDCL;) 8 8,02 (d, 2 H, J = 8,0 Hz), 7,37 (dd, 5 H, J =
5,0, 3,0 Hz), 6,99 (dd, 2 H, J = 6,2, 2,6 Hz), 4,94 (s, 2 H), 4,51 (s, 1 H), 3,85 (s, 1
H), 2,36 (ddd, 4 H, J = 21,9, 14,8, 9,1 Hz), 1,90 — 1,52 (m, 5H), 1,12 (t, 3 H,J=
7,5 Hz); LRMS (ES) m/z 487,4 (M*+1).

Vi du 24: Téng hop hop cht 11163, I-isobutyryl-N-phenyl-N-(4-(5-

(triflometyl)-1.3 ,4-oxadiazol-Z-vl)benz.Vvl)piperidin-4;Cacboxamit |

" e

HCI /\<j\r | —>‘

H»O/go - N‘j:l/>“'°':= OI .

N—phenyl—N—(4-(5-(triﬂometyl)-1,3,4-oxadiazo1—2-y1)benzy1)piperidin-4- o

cacboxamit hydroclorua (0,080 g, 0,171 mmol) dugc téng hop & vi du 11, va
N,N-diisopropyletylamin (0,059 ml, 0,343 mmol) duoc pha lodng trong diclometan
(10 ml) & nhiét d6 phong va isobutyryl clorua (0,020 ml, 0,188 mmol) _dugé bd sung
vao dung dich, va sau d6 dugc khudy & cing nhiét do trong 18 gio. Nude duoc bd
sung vao hdn hgp phan g, sau d6 hén hop duge chiét béﬁg etyl avxc'tat.vLép hiru
co dugc rira bing dung dich natri»clorua bao hoa, dugc sdy khd bing magie sulfat
khan, duoc loc, va duge cd dic dudi ap sudt thép. San phém c¢d dic duoc tinh ché
b%mg sdc ky cot (SiOé, cOt 4 g; etyl axetat/hexan = 0-80%) va dugc co dic dé thu
dugc hop chét mong muén (0,064 g7 4,6%) duéi dang diu khong mau.

'H NMR (400 MHz, CDCl;) 8,02 (d, 2 H, J = 8,3 Hz), 7,37 (dd, 5 H, J =
5,3,3,1 Hz), 6,99 (dd, 2 H, J = 6,2, 3,2 Hz), 4,94 (s, 2 H), 2,74 (dt, 2 H, J = 13,4,
6,7 Hz), 2,48 — 2,26 (m, 2 H), 1,90 — 1,49 (m, 6 H), 1,10 (t, 6 H, J = 11,3 Hz);
LRMS (ES) m/z 501,3 (M*+1). |
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Vi du 25: Téng hop horp chét 11164, N-phenyl-1-(2.2.2-trifloaxetyl)-N-(4-(5-

(triﬂometvl)-1,3,4-oxadiazol-Z-Vl)benzyl)piperidih-4-caéboxamit

QL - ©~m
e F R O R g o
~ N-phenyl-N-(4-(5-(triflometyl)-1,3 ,4-oxadiazol-2-yl)ben‘zj}l)piperidin-é}'-
cacboxamit hydroclorua- (0,080 g, 0,17 1 ‘mmol) 'duc_rc tbng hop & vi du 11, va
N,N-diisopropyletylamin (0,059 ml, 0,343 mmol) dugc pha lbﬁng trong diclometan
(10 ml) & nhiét do phong va 2,2,2-anhydrit trifloaxetic (0,027 ml, 0,188 mmol)
duoc bd sung vao dung dich, va sau d6 dugc khudy & cing nhiét d6 trong 18 gio.
Nuée du:gé bd sung vao hdn hop phén ting, sau d6 hdn hop dugc chiét bing etyl
axetat. L6p hitu co dugc rira bang dung dich natri clorua bo hoa, dugc sy kho
bing magie sulfat khan, duoc loc, va duoc cd dic dudi ap suét thap. San phdm co
diac duoc tinh ché bang sic ky cot (SiO,, cot 4 g; etyl axetat/hexan = 0-50%) va
dugc co dic dé thu dugc hop chit mong mubn (O 061 g, 67 6%) dudi dang dau

khéng mau.

'H NMR (400 MHz, CDCl;) 5 8,03 (d, 2 H, J=8,2 Hz), 7,38 (t, 5 H, J="7,1
Hz), 7,05 — 6,87 (m, 2 H), 4,94 (q, 2 H, J = 14,5 Hz), 4,42 (d, 1 H, J = 13,2 Hz),
3,97 (d, 1 H,J= 14,3 Hz), 2,93 (t, 1 H, J= 13,1 Hz), 2,62 (t, | H, J= 12,0 Hz), 2,50
(dd, 1 H, J=12,5, 8,5 Hz). 1,89 (dd, 2'H, J= 24,8, 13,1 Hz), 1,72 (d, 2 H, J = 14,0
Hz); LRMS (ES) m/z 527,3 (M*+1).

Vi du 26: Tdng hop hop chit 11165, 1-(metylsulfonyl)-N-phenyl-N-(4-(5-

(triﬂometvl)-l,3,4-'oxadiazol-2-v1)benzv1)piperidin-4-cacboxamit '

O/gAQ\r />——CF3 A \\ @nr />"CF3V
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N-phenyl-N-(4-(5-(triflomety1)-1,3,4-oxadiazol-2-yl)benzy1)piperidin-4-
cacboxamit Hydroclbrué (0,080 g, 0,171 mmol) dugc tdng hop & vi du 11, va
N,_N-dii-sopropyle.tylamin (0,060 ml, 0,343 mmol) dugc pha lodng trong diclometan
(10 ml) & nhi€t d6 phong va metansulfonyl clorua (0,015 ml, 0,188 mmol) dugc bd
sung vao dung dich, va sau d6 dugce khqu ¢ cung nhiét do trong 18 gib. Nuédc duoc
bd sung vio hdn hop phan g, sau d6 hén hop dugc chiét bang etyl axetat. L6p
hiru co dir’qc rira bang duﬁg dich natri clorua bﬁo hoa, duoc sdy kho bing magie
sulfat khan, duogc loc, va duoc cod déc dudi ap sudt thép. San phém ¢0 dac dugc tinh
ché bang sic ky cot (SiOa, cot 4 g; etyl axetat/hexan = 0-80%) va dugc co didc dé
thu duoc hqp chét mong mubn (0,070 g, 80,3%) duéi dang chét rin }mz‘lu tréng.

IH NMR (400 MHz, CDCL) § 8,02 (d, 2 H, J = 8,1 Hz), 7,37 A(dd, SH,J=
5,3, 2,8 Hz), 6,98 (dd, 2 H, J= 6,3, 2,7 Hz), 4,94 (s, 2 H), 3,80 — 3,62 (m, 2 H), 2,72
(s,3H),2,51(dd,2H, J= 416,'4, 7,1 Hz), 2,38 — 2,22 (m, 1 H), 2,02 — 1,84 (m, 2 H),
1,78 — 1,66 (m, 2 H); LRMS (Es) m/z 509,2 (M*+1). |

Vi du 27: Téng hop hop chit 11166, I-benzyl-N-phenyl-N-(4-(5-

(triflometyl)-1.3 ,4-oxadiazol-2-v1)benzvl)piperidin-4-cacb oxamit -

Budce 1: Tong hop hop chit 11166

o @Nm
’ (o)
Hel . - o | )—CFs :
o (o) N N-N
| r?_CFs : . :
HN N~ . . . i .

: N-phenyl¥N-(4-(5 -(triﬂometyl)- 1,3 ,4-oxadiaZo1-2-yl)benzyl)pipéridin-4-

- cacboxamit hydroclorua (0,080 | g, 0,171 mmol) duoc tong hop & vi du 11, va‘ll'
N,N-diisopropyletylamin (0,059 ml, 0,343 mmol) du;c}c pha lodng trong diclometan
(10 ml) & nhi¢t dd phong va (bromometyl)benzen (0,024 ml, 0,206 mmol) dugc bd
sung vao dung dich, va sau d6 duoc khudy & cing nhiét do trong 18 gi¢. Nude dugc

bd sﬁhg vao hén hop phan tmg, sau d6 hdn hop dugc chiét bing etyl axetat. Lép

hitu co dugce rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie
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sulfat khan, dugc loc, va dugc c6 dic duéi ap sut thé(lp. San phim c6 dic duoc tinh
ché bing sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-80%) va dugc cb dic dé
thu duoc hop chit mong mubn (0,060 g, 67,3%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCL) § 8,01 (d, 2 H, J = 8,0 Hz), 7,44 - 7,24 (m, 10
H), 7,02 — 6,84 (m, 2 H), 4,94 (s, 2H) 3,41 (s, 2 H), 2,83 (s, 2 H), 2,17 (s, er)
1,93 (d, 2 H, J = 10,8 Hz), 1,64 (d, 5 H, J = 36,5 Hz); LRMS (ES) m/z 521,4
(M*+1).

Vi du 28: Tbéng hop hop chit 11187, NI- axetvl-N-phenvl-N-(4 (5-
(trlﬂometvl) 1,3.4- oxadlazol 2- vl)benzvl)azetldm 3-cacboxamit

Q/Q\Q\r >~ch U/g /\©\V />’°F3

N-phenyl-N-(4-(5-(triﬂometyl)- 1,3 ,4-oxadiazol-2-yl)benzyl)azétidin-3 -

cacboxamit hydroclorua. (0,080 g, 0,182 mmol) dwoc tbng hop & vi du 10, va
N,N-diisopropyletylamin (0,063 ml, 0,365 mmol) duoc pha lodng trong diclometan
(10 ml) ¢ nhiét d6 phong va axetyl clorua (0,014 ml, 0,201 mmol) dugc bé.sung vao
dung dich, va sau d6 duogc khuéy'(’x cung ‘nhiét 0 trong 18 gid. Nuge duge bd sung
vao hdn hgp phan ting, sau d6 hén hop dugc chiét‘ubéng etyl aXeta_t. Lép hitu co
duoc rira bang dung dich natri clorﬁa bdo hba, dlfqb sdy kho bing mégie sulfat
khan, dugc loc, va dugc co dac dudi ap suét thép. San phém ¢ dic dugc tinh ché
bing séc | k}’/'»bé‘n méng (tAm SiO2, 20 x 20 x 1 mm; dung dich etyl axetat
100%/hexan = 100%) va duoc 66 dic dé thu duogc hop chét mong mubn (0,020 g,
24,7%) du6i dang diu khong méu.,

'H NMR (400 MHz, CDCls) & 8,03 (d, 2 H, J = 8,1 Hz), 7,44 — 7,28 (m, 5

H), 6,91 (dd, 2 H, J = 6,5, 2,4 Hz), 4,97 (5, 2 H), 4,44 (5, 1 H), 3,92 (dd, 3H, J=

1073, 55,1 Hz), 3,29 (ddd, 1 H, J = 15,2, 8,8, 6,3 Hz), 1,81 (d, 3 H, J = 6,8 Hz);
LRMS (ES) m/z 445,3 (M*+1).
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Vi du 29: Téng hop hop chét 11188, N-(2-flo-4-(5-(iriflometyl)-1.3.4-

oxadiazol-2-vl)benzvl)-N-( 3 -ﬂophenvl)isonicotinamit

Buée 1: Tong hop metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat

3-Floanilin (0,200 g, 1,800 mmol), metyl 4-(bromometyl)-3-flobenzoat
(0,445 g, 1,800 fnmol) va canxi cacbonat (0,497 g, 3,600 mmol) dugc pha lodng |
trong axetonitril (15 ml) & nhiét d6 phong, va dung dich duoc khudy ¢ cung nhiét
do trong 18 gior. Nude duoc bd sung vao hdn hop phan tng, sau d6 hdn hop dugc
chiét bing etyl'aXetat. Lép hitu co dugc rira bing dung dich natri clorua bo hoa,
duoc séy kho bﬁng magie sulfaf khén,- dugc loc, va dugce cd dac dudi ap sut thép.
San phim c6 dic duge tinh ché bang sic ky cot (SiOz, cot 12 g; etyl axefat/hexan =
0-50%) va dugc cd dic dé thu duoc hop chét fnong mubn (0,3'24 g, 64,9%) duéi

dang diu khong mau.

Bude 2: _Téng hop ‘metyl 3-flo-4-(N-(3-

flophenyl)isonicotinamido)metyl)benzoat

FONZ N Q F° N - |
- H _ .
.OMe o |\ 0 OMe

Metyl 3-ﬂo-4-(((3'-ﬂopvhenyl)amino)metyl)‘benzoat (0320 g 1,154 mmol)
dutqé téng hop & budc ‘1,' isonicotinoyl hydroclorua (0,247 g, 1,385 mmol) va
N,N-diiSobropyletylah)ih (0,398 ml, 2,308 mmol) dugc phé lodng trong diclometan
(10 ml) & nhiét d6 phong, va dung dich dugc khuéy & cing nhiét do trong 1 gid.
Nudce duge bd sung vao hdn hop phén tng, sau dé hdn hop dugc chiét bing etyl
axetat. Lop hitu co duoc rira bﬁhg dung dich natri clorua bdo hoa, dugc sdy kho

bing magie sulfat.khan, duoc loc, va duge co dic dudi ap suét thép. San phdm c6
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dac dugce tinh ché bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-100%) va
duge cb dic dé thu duoc hop chit mong mudn (0,300 g, 68,0%) dudi dang chét_ rin

dang bot mau vang.

Buéc 3: Tbdng hop  N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-

- flophenyl)isonicotinamit

F N F7 N
 _OMe » H
N__— o) : N A (o} : '

Metyl 3-ﬂ(_)f4e((N-(3-ﬂophenyl)isonico_tinamidp)metyl)benzoat». __’(0,300- g

0,785 mmol) dugc féng hop & budce 2, va hydrazin hydrét (0,7 86 g, 15,692 mmol)
dugc tron trong etanol (20 ml) va hdn hop duoc lam nong héi luu trohg 18 gio, va
sau d6 duge 1am mat xudng nhiét d6 phong dé két thic phan tGmg. Nuéé duoc bd
sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét béng etyi axetat. L6p hitu
co dugc rira bﬁng*dﬁn’g dich natri clorua bﬁba hoa, dugc siy khd b%lng magie sulfat
khan, dugc loc, va duqc co '&aé duéi ap sut thép. Hop chétv mong muén duogc st
dung ngay ma khong can tinh ché thé_m (0,250 g, 83,3‘%) c¢6 dang chét rin dang bot

mau vang.

Budéc  4: Téng hdp N-(2-flo-4-(2-(2.2.2-trifloaxetyl)hydrazin-1-

cacbonyl)benzyl)-N-(3-flophenyl)isonicotinamit

F N ! F N I j\
[ 0 N "NH, , Y o H CF,
N~ a 0o , .0 .

N—(2-ﬂo-4-(hydrazincacbonyl)_bénzyl)-N-(3-ﬂophei;yl)isonicotinamit (0,125
g, 0,327 mmol) duge téng hop & buéc 3 Vé.tri'etyl-amin (0,091 ml, 0,654 mmol)
dugc pha lodng tron.g‘diclometan. (10 ml) & nhiét d phong va anhydrit trifloaxetic
(0,055 ml, 0,392 mmol) duge b(x)' sung vao dung dich, va séu do dugc khuéy g cung

nhiét d¢ trong 1 gid. Nudc duge bd sung vao hdn hop phén tng, sau d6 hon hop
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duoc chiét béﬁg' etyl axetat. Lc’)rp' hiru co duqc rira bing dung dich natri clorua bdo
hoa, dugc séy kh(‘)-béng magie sulfat khan, duoc loc, va dugc cd dic dudi ap sut
thép. Hop chét mong mudn duoc sir dung ngay ma khéng can tinh ché thém (0,145

g, 92,7%) c6 dang chét rin dang bot mau vang.

Bude 5: Téng hop hop chét 11188

F N/\©\W-H j)]\ F | N/\@\( .
N (o)
X N .
| (o) H ,CF3 | [o] h} />—-CF3 )
: =N

N__—~ : (o) N _~ .

N-(2-ﬂo-4-(2-(2,2,2-triﬂ6a§<ety1)hydrazin— 1-cacbonyl)benzyl)-N-(3-
flophenyl)isonicotinamit (0,160 g, 0,334 mmol) dugc tbng hop & budc 4, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat (chét phén ung Burgess,
0,120 g, 0,502 mmol) duoc trdn trong tetrahydrofuran (10 ml) va hdn hop duge lam
noéng & 150°C dudi birc xa vi song trong 30 phut, va sau d6 dugc lam mat xudng.
nhiét 6 phong dé két thic phan {mg. Nuéc duge bd sung vao hdn hop phan tmg,
sau d6 hén hop duoc chiét bing etyl axetat. Lép hitu co dugce rira bang dung dich
natri clorua bdo hba, duoc séy, kho béng magie sulfat khan, dﬁqc loc, va dugc co
ddc du6i 4p sult thép: San phim c6 ddc duoc tinh ché bing sic ky cot (Si02, cot 12
g; etyl axetat’hexan = 0-80%) va dugc co dejlc' dé thu dugc hop che"lt mong mudn

(0,058 g, 37,7%) duéi dang chit rin mau tréng.

'H NMR (400 MHz, CDC5) § 8,53 (s, 2 H), 7,91 (dd, 1 H, J=8,0, 1,5 Hz),

7,83 -7,57 (m, 2 H), 7,37 - 7,27 (m, 2 H), 7,17 (dd, 1 H, J=8,1, 6,3 Hz), 6,94 (td,
1H,J=8,,2,3 Hz), 6,78 — 6,62 (m, 2 H), 523 (d, 2 H, J= 20,2 Hz); LRMS (ES)
m/z 461,3 (M*+1).

Vi du 30: Téng hop hop chéit 11189, N-(4-(5-( diﬂomer)-1,3,4-oxadiazol-2-
y1)-2-flobenzyl)-N-(3 5ﬂophenv1)ispnicotinamit | ’

Buéc 1: Toéng hop N-(4-(2-(2,2-diﬂoaxetv1)hvdrazin-1-cacbonvl)-2-

flobenzy1)-N-(3-flophenyl)isonicotinamit
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N-(2-ﬂo;4-(hydrazincacb0nyl)berizy-l)-N—(3 -ﬂophényl)isOnicotinamit (0,125
g 0327 mmol) duoc tdng hop & vi du 29 va trietylamin (0,091 ml,
0,654 mmol) dugc pha loéng trohg diclometan (10 ml) & rihiét dd phong va
anhydrit 2;2¥diﬂoaxétic (0,043 ml, 0,392 mmol) dugc bé sung vao dung dich, va
sau d6 dugc khudy & Cﬁﬁg nhiét do trong 1 gio. Nude duogc -bé sung.ve‘lo hén hop
phan g, sau d6 hon hop duqc chiét bing etyl axetat. L6p hitu co dugce rira bang -
dung dich natri clorua béo }hc‘)a, dugc séy kh6 b%mg magie sulfat khan, dugc loc, va
dugc cb dac dudi ap suét the"lp'. Hop chit mong mubn dugc st dung ngay ma khong

cAn tinh ché thém (0,135 g, 89,7%) c6 dang cht rin dang bot mau vang:

Budce 2: Tdng hop hop chit 11189

! N S . o
N . X
| o [N TCRH 1 o | )—CFzH
' , N~ N A

N-

N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-(3-
flophenyl)isonicotinamit (0,160 g, 0,348 mmol) ducjc téng hop & budc 1, va

1-metoxy-N-trietylam_oniosulfo_nyl-me_tanimidat (chét ~phan  Ung Burgess,

0,124 g, 0,521 mmol) dugc tron trong tetrahydrofuran (10 ml)_ \_/2‘1 hdn hop dugc lam’ -

néng & 150°C duéi birc xa vi séng trong 30 phit, va sau d6 dugc lam mat xubng =

nhiét d6 phong dé két thiic phan tmg. Nudc dutgc bd sung vao hdn hop bhén ung,
sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co duge rira bang dung dich
natri clorua bio hoa, duoé séy kho _b%mg_ magie sulfat khan, dugc lgc, va dugce cd
dic dudi ap suét thp. San phém cd ddc dugc tinh ‘ché b:?mg sfxc..ky cot (SiOy, cot 12
g; etyl axetat/hexan = 0-80%) va dugc ¢ dac .dé thu duoc hop chit mong mudn

(0,089 g, 57,9%) dudi dang chit rin mau tring.
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1§ NMR (400 MHz, CDCls) 5 8,54 (d, 2H,J=4,8Hz),7,91(d, 1 H,J=7,8
Hz), 7,77 (d, 1 H, J= 9,9 Hz), 7,68 (t, 1 H, J="17,6 Hz),732 (4, 2 H, J=29Hz),
7.17 (dd, 1 H, J= 14,7, 7,3 Hz), 7,05 — 6,83 (m, 2 H), 6,83 — 6,61 _(m; 2H), 533 -
5,12 (m, 2 H); LRMS (ES) m/z 442,9 (M*+1). |

Vi du 31: Téng hop hop chét 11200, N-(2-flo-4-(5-(triflometyl)-1.3.4-

oxadiazol—Z-ﬂll)bénzvl)- 1 -me_tvl-N—phenvlpiperidin-4-cacb oxamit

Budc 1 _ Tbng | hop tert-butvl B 4-((2-flo-4-

(metoxycacbonyl)benzyl)(phenyl)cacbamoyl)piperidin-1 -cacbbxvlat

Tert-butyl 4-(phenylcacbamoyl)piperidin-1-cécbdxylat (2,000 g, 6,571
mmol) dugc ténug.h(_)p o buc’rc. 1 cta vi du 9 dugc pha loang trong tetrahydrofuran
(80 ml), va natri hydrua (v60,:00%, 0,526 g, 13,141 mmol) dugc bd sung tir th.Vé.O |
dung dich trong khi nhiét d9 duqc duy tri & 0°C. Hon hop duoc khudy. trong 20
phut, va | Caal bl metyl
4-(bromomety1)-3-ﬂobe‘nzoat duoc bd sung vao (1,948 g, 7,885 mmol), sau d6 hdn
hop duge khudy & S0°C trong 12 giv. Hn hop phan ting duoc lam mét xudng nhiét
d6 phong, va tiép d6 nuéc (20 ml) duge bd sung vao h5n_ hop phéﬁ tmg 6 0°C, sau |
d6 hon hop duge khudy trong 5 phiit. Sau khi két thuc phan Ung, nuc’ré dugc bd sung '
vao hén hop phan tmg, sau d6 hdn hop dugc chiét bing etyl axetaf. L6p hitu co
dugc rira bang dung dich .ria,tri clorua bdo hoa, duoc sy khé béngvmagie sulfat

‘khan, dugc loc, va duqé_c'é dic dudi 4p sudt thép. San phém ¢ dic duge tinh ché ‘.
b%mg sdc ky ccf)f (SiOi, cot 80 g; etyl axetat/hexan = 5-50%) ‘Vél dugc co dic dé thu
dugc hop chit mong mudn (2,600 g, 84,1%) duéi daﬁg dau khong mau.

Bue _ 2: Téng  hop tert-butyl __4-((2-flo-4-

| (hvdrazincacbonvl)benzvl)(DhénvDcacbarriovl)piperidin-1-_0acboxv1at :
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N | e >N N4
O/go O~ O/go N NH,
Boc” - 0 Boc .0
| Tertbutyl | L 4(@flos
(metoxycacbonyl)benzy'l)(phenyl)cacbamoyl)piperidin- 1-cacboxylat (2,500 g, 5,313

mmol) dwoc tdng hop & buéec 1, va hydrazin ‘monohydrat (5,154 ml,
106,261 mmol) ducjc tf(f)n trong etanol (100 ml) & nhivét do phong, Vé h'c:)nAhc_Jp duoc
1am néng hdi lwu trong 12 gio, va sau d6 dugce lam mat xuéng nhiét do phbng. Tiép
d6, hdn hop phan tng dugc cd ddc dudi dp suét thip dé loai bd dung mdi. Nude.
dugc bd sung vao san bhém c¢d dic, sau d6 hdn hop dugc chiét bing diclometan.
Lép hitu co duoc rira bang dung dich natri. cldma bdo hoa, dugc sdy khd bang
. magie sulfat khan, dudc loc, va dirqc cd dic dudi ap suit thdp. Hop _chét mong
mubn dugc sl’I’dungv ﬁgay,ma khong can tinh ché thém (2,400 g, 96,0 %) c6 dang

chat ran mau trang.

Budéc 3: Téng hop tert-butyl 4-((2-ﬂ0,-4-(2-(2,2,2-t_riﬂ0axetvl)hydrazin-1-

cacbonyl)benzyl)(phenyl)cacbamoyl)piperidin-1-cacboxylat

QL QL
N : N ' o
. H I ~ H
N_ .~ N. )
(j/@@\'( \NHZ m@\[( NJI\CFa
N o) - N ‘ o H
Boc” , Boc” ’

Tertbuyl | |  4((2-flo-4-
(hydrazincacbonyl)bénzyl)(ph‘enyl)cacbamoyl)piperidih-I-cacboxylat '(1,200 g,
2,550 mmol) dugc tong hop & bude 2 va trietylamin (0,427 ml, 3,060 mmol) duoc
pha lodng trong diclometan (50 ml) (’r‘nhiét do phong va ranhydrit trifloaxetic (0,390 |
ml, 2,805 mmol) duoc bd sung vao dung‘dich, va sau do6 dugc khqu & cung nhiét
do trong 4 git. Dung dich amoni clorua bﬁo hoa dliqc b sung vao hdn hop phan A
g, sau d6 hdn hop dugc chiét bang diclometan. Lép hitu co duoc rira bing dung

dich natri clorua bao hoa, dugc séy kho b%mg magie sulfat khan, duoc loc, va dugce
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cb dic dudi ap suét thip. Hop chét mbhg mubn duge st dung ngay ma khong can
tinh ché thém (1,400 g, 96,9%) c6 dang diu khong mau. |

Buéc 4: Tong hop tert-butyl 4- ((2 flo-4- (5 (triflometyl)-1.3.4-oxadiazol- 2- »

vl)benzvl)(phenvl)cacbamovl)mperldm-1 cacboxylat

Tert-butyl 4-((2-ﬂo-4-(2-(2,2,2-triﬂoaxéty1)hydrazin- 1-
cacbonyl)benzyl)(phenyl)cacbamoyl)piperidin-l-cacboxylét (1,400 g, 2,471 mmol)-
duoc tdng hop & bude 3, va 1-metoxy-N-trietylarhoniosulfonyl-métanimidat (chat
phan ng Burgess, 0,883 g, 3,707 mmol) dugc tron trong tetrahydrofuran (100 ml)
& nhiét d6 phong, va hdn hop duge 1am néng h(‘)iiu'u trong 12 gio, va sau d6 du:(_rc‘ |
1am méat xubng nhiét d6 ph(‘)hg. H3n hop phan tmg dugc cb dic dudi ap suat thdp dé
loai bé dung mai, va san phim c6 dic dugc tinh ché bang sic ky cot (SiOi, cot 80 g;
etyl axetat/hexan = 10-30%) Va dugce co ddc de thu duoc hop chét mong mudn

(0,740 g, 54 6%) duéi dang chat ran mau trang

Budc 5: Téng hop N-(2-ﬂo-4-(5-(triﬂometvl)-1,3A,4-oxadiazol-2-v1)benzyl)-

N—phenvlpiperidin—4-cacboxamit hydroclorua

/\©\r — Hcl ﬁ\(
}-ch O/g CF, |

Tert-butyl | 4-((2—ﬂo-4-(5-(triﬂometyl)—1,3,4-0xadiaqu-2-
yl)benzyl)(phenyl)cacbanidyl)pipel_ridin-1-cacboxylat (0,740 g, 1,349 mmol) dugc

téng hop & budc 4 duge pha lodng trong diclometan (50 ml) & nhiét d0 phong, va
axit clohydric (dung dich 4,00 M trong dioxan, 1,686 ml, 6,745 mmol) duogc bd
sung vio dung dich. H3n hop dugc khudy & ciing nhiét do trong 12 gi. Hén hop

phan tmg dugc co dic duéi dp suét thip dé loai boé dung moi, va san phim cb dic
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dugc tao huyén dich trong dietyl ete (50 ml) va dwoc loc. Chét rén thu duge dugc
rira bang dietyl ete, va duoc say kho dé thu dugc hop chat mong mubn (0, 610 g,

93,3%) dudi dang chat rin mau trang

Bur(’rc 6: Téng hop hop chét 11200

ﬂ o Qp@ o

N-(2-flo-4-(5-(triflometyl)-1,3 ,4-cxadiaZol-Z-yl)bcnzyl)-N—phenylpiperidin-

4-cacboxamit hydroclorua (0,050 g, 0,103 mmol) dugc tbng hop & budc 5,
formaldehyt (dung dich 37% trong nuéc, 0,012 ml, 0,155 mmol) va natri
triaxetoborohydrua (0,033 g, 0, 155 mmol) dugc pha‘ loang trong diclometan (4 ml)
& nhiét 46 phong, va dung d1ch duoc khudy & cung nhiét do trong 12 gid. Hon hop
phén tmg dugc c6 dac dudi ap suét thap dé loai bé dung moi, va san phim co dac
duoc tinh ché bing sic ky cot (SlOz, cot 4 g; metanol/diclometan = 0-15%) va ducrc
co dac dé thu du:oc horp chat mong mubn (0,020 g, 41 9%) du:cn dang chat rfn mau

trang

'H NMR (700 MHz, CDCls) 57,86 (d, 1 H, J=7,8 Hz), 7,72 (4, 1 H, J=9.4
Hz), 7,56 (t, 1 H, J=7,0 Hz), 7,36 (d, 3 H, J= 12,4 Hz), 7,03 (t, 2 H, J = 13,6 Hz),
5,01 (d, 2 H, J=22,8 Hz), 3,32 — 3,03 (m, 2 H), 2,53 — 2,38 (m, 4 H), 2,03 (dd, 4 H,
J=433, 40,1 Hz), 1,86 (d, 2 H, J = 48,6 Hz); LRMS (ES) m/z 463,3 (M*+1).

Vi du 32: Tong hop hop chét 11201, 1-etvl-N-(z-ﬂo-4-(5-(triﬂometyn-1,3,4-

oxadiazol-2-yl)benzyl)-N-phenylpiperidin-4-cacboxamit

- N-(2-ﬂo-4-(5-(triﬂometyl)—1-,3,4-0Xadiazol%24y1)ben2yl)-N-phenylpiperidin-
4-cacboxamit hydfoclorua (0,050 g, 0,103 mmol) du‘qc tdng hop & budc 5 cia vi du
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31, axetaldehyt (0,009 ml, 0,155 mmol) va natri triaxetoborohydrua (0,033 g, 0,155
mmol) dugc pha lodng trong diclometan (4 ml) & nhiét d6 phong, va dung dich
duoc khudy & cling nhiét d6 trong 12 gid. Hbn hop phan tmg duoc ¢d dic dudi ap

suat thap de loai bo dung mdi, va san pham c6 dic dugc tinh ché bang sic ky cot

(SiOg, cot 4 g; metanol/dlclometan 0- 15%) va dugc ¢b dac dé thu dugc horp chit

mong mubn (0,025 g, 50 9%) dudi dang chét rin mau trang

'H NMR (700 MHz, CDCLs) 8 7,85 (d, 1 H, J=6,8 Hz), 7,71.(d, 1 H, J = 8,8
Hz), 7,53 (s, 1 H), 7,36 (s, 3. H), 7,01 (d, 2 H, J = 26,5 Hz), 5,11 — 4,94 (m, 2 H),
3,26 (5,3 H), 2,77 (s, 2 H), 2,48 (s, 3 H), 2,05 - 2,00 (m, 3 H, J = 575Hz) 122(d
3 H, J=53 Hz); LRMS (ES) m/z 477,3 (M*+1). o

Vi du 33: Tbng hop hop chit 11202, N-(2-flo-4-(5-(triflometyl)-1,3.4-

oxadiazol-2-yl)benzyl)- 1-isopropvl-N—phenvlpiperidin—4-¢a'cboxafnit

ﬁ@ - g@@ -

N—(2-ﬂo-4-(5 ~(triflometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorLia (0,050 g, 0,103 mmol) dugc tdng hop & bude 5 ciia vi du
31, axeton (0,011 ml, 0,155 mmol) va natri triaxetobbrohydrua (’0,033 g, 0,155
mmol) dugc pha lodng trong diclometan (4 ml) & nhiét do phbng, va dung dich
dugc khudy & cung nhiét do trong 12 gid. Hon hop phén ng dugc ¢d dic dudi ap
sust thap dé loai bo dung moi, va san phim c6 dgc dugc tinh ché bing séc ky oot
(SiOy, cot 4 g; metanol/diclometan = 0-15%) va dugc cd dac dé thu d'utqc h@p chit

mong mudn (0,020 g, 39,5%) dudi dang chit rin mau tréng.

'H NMR (700 MHz, CDCL:) 8 7,86 (d, 1 H, J=7,9 Hz), 7,73 (d, 1 H, /= 9.5
Hz), 7,55 ~ 748 (m, 1 H), 7.40 - 7,33 (m, 3 H), 7,05 = 6,98 (m, 2 H), 5,02 (5, 2 H),
1340 (6,3 H,J=58,2 Hz), 2,78 (&, 2 H, J = 8,9 Hz), 2,60 (s, 1 H), 2,11 (d, 2 H, J=
36,1 Hz), 2,00 (4, 4 H, J = 9,5 Hz), 1,30 (d, 4 H, J = 5,9 Hz); LRMS (ES) m/z
491,0 (M™+1). | o
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Vi du 34: Téng hop hop chét 11203, 1-axetyl-N-(2-flo-4-(5-(triflometyl)-

1,3.4-oxadiazol-2-yl)benzyl)-N-phenylpiperidin-4-cacboxamit

HC|©\N' . - ,v——> : ©\N/\©\( .
o ° © W )cFs
T e T T
T |

o
=N
N-(2-ﬂ0-4-(5Q(triﬂometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,050 g, 0,103 mmol), dugc téng hop & budc 5 cla vi
du 31, va N,N-diisopropylétylamin (0,036 mi,, 0?206 mmol), dugc pha loﬁﬁg trong
diclometan (4 ml) & nhiét do phong, va axetyl clorua (0,008 ml, 0,113 mmol) dugce
b6 sung vao dung dich. H6n hop duogc khudy & cling nhiét do trong 12 gidr. H3n hop
phéan Utng dugc cé'd'aflc dudi ap sut thip dé loai bo dung méi, va san phém cod dac
dugc tinh ché bﬁng séc ky cét (SiOy, ccf)tb4 g; etyl axetat/hexan = 5-70%) vé d&cjc co .
dic @& thu dugc hop chit mong mudn (0,032 g, 63,3%) dudi dang diu khong mau.

'H NMR (700 MHz, CDCls) 7,87 (d, 1 H, J=7,9 Hz), 7,72 (d, 1 H, J=9,4
Hz), 7,62 — 7,55 (m, 1 H), 7,39 (s, 3 H), 7,12 — 7,02 (m, 2 H), 5,04 (s, 2 H), 4,53 (s,
1 H), 3,79 (s, 1 H), 2,84 (s, 1 H), 2,51 — 2,42 (m, 1 H), 2,34 (s, 1 H), 2,06 (t, 4 H, J -
=4,7Hz), 1,78 (d, 3 H, J = 69,3 Hz); LRMS (ES) m/z 491,1 (M*+1).

Vi du 35: Téng hop hop chit 11204, N-(2-flo-4-(5-(triflometyl)-13.4-

oxadiazol-2-yl)benzyl)-N-phenyl- 1-propionvlpipéridin-4-cacboxamit

F L <
N
HCI —_— (o) .
O/go ‘ | )—CFs ) O/g rLN/>f :
Ny j/

HN

N-(2-ﬂo-4-(5-(_triﬂc’)métyl)-kl,3,4-oXadiazbl-2-yl)benzyl)-N-pheny1piperi_din- o

4-cacboxamit hydroclorua (0,050 g, 0,103 mmol), dugc téng_hop G bude 5 cﬁar vi
du 31, va N,N-diisopropyletylamin (0,036 ml, 0,206 mmol), dugc pha 105ng trong
diclom_etan (4 ml) 6 nhiét do phong, va propionyl clorua (0,010. ml, 0,113 mmol)
duoc bd suﬁg Vao :dung dich. H5n hop dugc khudy & cung nhiét do trong 12 gio.
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Hn hop phan tmg dugc ¢d dic dudi ap suét thip dé loai bo dung mdi, va san phim
¢b ddc dugc tinh ché bang séc ky cot (SiO2, cot 4 g; efyl axetat/hexan = 5-70%) va
dugc co dic dé thu dugc hop. chét mong muén (0,030' g, 57,7%) dudi dang dﬁu

khong mau. .

IH NMR (700 MHz, CDCls) & 7,87 (t, 1 H, J = 6,2 Hz), 7,74 — 7,70 (m, 1
H), 7,58 (d, 1 H, J=6,7 Hz), 7,39 (d, 3 H, J=4.5 Hz), 7,06 (s, 2 H), 5,04 (s, 3 H),
4,54 (s, L H), 3,83 (s, 1 H), 2,78 (s, 1 H), 231 (5, 4 H), 177 (5, 2 H, J = 670Hz)
1,19 — 1,02 (m, 4 H); LRMS(ES)m/25053(M++1) |

Vi du 36: Téng hop horp chit 11205, N-(2-flo-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yl)benzyl)-1-isobutyryl-N-phenylpiperidin-4-cacboxamit

uo m

/>——CF3 o N

~N

N-(2-ﬂo-4-(5-(triﬂofnétyl)-‘l,3,4-oxadiazOl'-2'-yl)benZy1)-N-pheny1piperidin— o
4-cacboxamit hydroclorua (0,050 g, 0,103 mmol), d&gc téﬁg hop & buéc 5 cba vi |
du 31, va N,N-diisopropyletylamin (0,036 ml, 0,206 mmbl),- dugc pha 1oe”1ng trong
diclometan (4 ml) & nhiét do phong, va isobutyryl clorua (0,012 ml, 0,113 mmol)
duoc bd sung Vao dung dlCh Hbn hop duoc khudy & cing nhiét do trong 12 gio.
Hon hop phan tng dugc c6 ddc dudi ap suét thip dé loai bo dung mdi, va san phim
cb dic duoc tinh ché bang sdc ky cot (8102, ¢t 4 g; etyl axetat/hexan = 5- 70%) va
dugce cd dac dé thu dugc hop chét mong mubn (0,030 g, 56,1%) duéi dang dau

khong mau.

IH NMR (700 MHz, CDCLs) 5 7,87 (d, 1H,J=80 .H»z),.v7?7ll (t 1H,J=
11,3 Hz), 7,58 (t, 1 H, J= 17,5 Hz), 7,42 - 7,37 (m, 3 H), 7,07 (d, 2 H, J="7,7 Hz),
5,00 (d, 2 H, J= 39,7 Hz), 4,56 (s, 1 H), 4,04 — 3,80 (m, 1 H), 2,94 — 2,66 (m, 2 H),
2,53 - 2,41 (m, 1 H), 2,31 (dt, 1 H, J =459, 23,1 Hz), 1,76 (dd, 2 H, J = 36,0, 30,1
Hz), 1,10 (d, 8H, J = 6,8 Hz); LRMS (ES) m/z 519,5 (M*+1).
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Vi du 37: Téng hop hop chét 11206, N-(2-flo-4-(5-(triflometyl)-1,3.4-
oxadiazol-2-yl)benzyl)-N-phenyl-1-(2,2.2-trifloaxetyl)piperidin-4-cacboxamit

N
HCI - . o _
I o o | v>__c|:3
o . CF o @ N<p/
HOA- : N‘\N/>— : Y : N A

CF;

N-(2-flo-4~(5-(triflometyl)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,050 g, 0,103 mmol), dugc tdng hop & budc 5 ciia vi
du 31, va N,N;diisopropyletylamin (0,036 ml, 0,206 mmol), dugc pha lbéng trong
diclometan (4 ‘ml) & nhiét do phc‘)ng, va anhydrit trifloaxetic
(0,016 ml, 0,113 mmol) duqc bd sung vao dung diéh. Hoén hop duge khuéy, 6.c1‘1ng
nhiét do trong 12 gi¢. Hon hop phan tng duc:)c o dic dudi ap suét _thépv dé loai bo
dung méi, va san phim cb dic dugc tinh ché bing sic ky cot (SiO;, cdt 4 g; etyl
axetat/hexan = 5-70%) va duqc O dafu; dé thu duogc hop chét mong muén (0,030 g,

53,4%) du6i dang dau khong mau.

'H NMR (700 MHz, CDCl;) 7,87 (d, 1 H, J = 8,0 Hz), 7,73 (d, 1 H, J= 9,6
Hz), 7,57 (t, 1 H, J= 7,4 Hz), 7,41 (d, 3 H, J = 5,4 Hz), 7,07 (d, 2 H, J = 6,9 Hz),
5,10 - 4,98 (m, 2 H), 443 (d, 1 H, J= 13,4 Hz), 3,98 (d, 1 H, J= 13,8 Hz), 2,96 (&,
1 H, J= 12,8 Hz), 2,74 — 2,58 (m, 1 H), 2,543({, 1 H, J=10,5 Hz), 1,96 — 1,81 (m, 2
H), 1,75 (d, 2 H, J= 13,0 Hz); LRMS (ES) m/z 5454 (M*+1).

Vi du 38: Téng hop hop chit 11207, N-(2-flo-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yl)benzyl)-1-( metvlsulfbnvl)-N-phenv1piperidin—4-cacboxamit

N-(2-flo-4-(5-(triflometyl)-1,3 ,4-oXadiazol'—Z-yl)benzyl)-N-phenylpiperidin—
4-cacboxamit hydroclorua (0,050 g, 0,103 mmol), dugc tdng hop & budce 5 cia vi
du 31, va N,N-diisopropyletylamin (0,036 ml, O_,206 mmol), dugc pha lodng trong
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diclometan (4 ml) 3 nhiét do. phong,” va metansulfonyl clorua
(0,009 ml, 0,113 mmol) duogc bd sung yéo.dung dich. Hén hop duogc khuéy & cung
nhiét d6 trong 12 giv. H8n hop phan tmg duoc cb dic dudi 4p sut thip dé loai bo
dung méi, va ‘séri phim cb déc dugc tinh ché bang sic ky cot (SiOz, cot 4 g; etyl
axetat/hexan = 5- -70%) va duoc cd diac dé thu duoc horp chat mong mudn (0,030 g, X

55,3%) dudi dang chét rin mau trang

1HNMR(7OOMHZ CDCls) 87,87 (d, 1 H, J=7,8 Hz), 7,73 (d,  H, J=9,4
Hz)758(t1HJ 64Hz)739(s 3H), 7,06 (d, 2 H, J=5,7 Hz), 5,04 (s, 2 H),
3,74 (4, 2 H,J= 10,1 Hz), 2,74 (4, 3 H, J=2,1 Hz), 2,54 (1, 2 H, J = 11,7 Hz), 2,36
(dd, 1 H, J=10,1,7,7 Hz), 1,95 (dd, 2 H, J = 236 11,6 H) 175(d 2H,J=132
Hz); LRMS (ES) m/z 5273 (M++1)

Vi du 39: Téng hop hop chat 11208, N-(4-( 5-(diflometyl)-1,3.4-oxadiazol-2-

yD)-2-flobenzyl)-1 -metvl-N—‘phenvlpiperidin—4-cacb‘oxamit _

Budc 1: Tdng hop terf—butyl 4-((4-(2-(2,2-diﬂoaXetyl)hvdrazin-1'-cacbonvl)-

2-flobenzyl)(phenyl)cacbamoyl)piperidin- 1-cacboxylat

N . ‘ N o
H . . - - H i
N. : N /U\ :
o) NH, . o] ” CF,H
_N 0 . _N (o]
oc Boc : . : .

Tert-butyl S ' 4-((2-flo-4-

(hydrazincacbonyl)benzyl)(phenyl)cacba’moyl)piperidin-l-cacboxyl’at (1,200 g,
2,550 mmol) dugc téng hop & budc '_2 cia vi- du 31 -‘Vé trietyl‘an_iin' (0,427 ml,
3,060 mmol) dugce pha lodng trong diclometan (50 ml) ¢ nhiét d§ phong va anhydrit |
difloaxetic (0,349 ml, 2,805 mmol) dugc bd sung vao dung dich. Hdn hop dugc
khuéy ¢ cung nhiét d6 trong 4 gio. Dung dich amoni clorua bdo hoa duge bd sung
vao hdn hop phén img, sau d6 hén hop dugc chiét bing diclometan. Lép hitu co |
duoc rira bing dung dich ﬁatri clorua bio Vh(‘)'a, dugc sdy khd A’b‘éng'magie sulfat |
khan, duogc loc, va dugc c6 dac dudi ép suét thép. H(_)p che‘it-mong mudn duge st

dung ngay ma khong can tinh ché thém (1,350 g, 96,5%) c6 dang du khong mau.
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Buéc 2: Tén,q. hop tert-butyl 4-((4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-2-

ﬂobenzv.l)( phenvl)cacbamovl)piper‘idin- 1-cacboxylat

Tert—butyl- o 4-((4-(2-(2,2-dlﬂoaxetyl)hydrazin-lféacbonyl)-2-

flobenzyl)(phenyl)cacbamoyl)piperidin-1-cacboxylat (1,350 g, 2,461 mmol) duoc
téng hop & budc 1, va 1-metoxy-N-trietylamoniosulfonyl-metanimidat (chit phan
ung Burgess, 0,880 g, 3, 691 mmol) dugc tron trong tetrahydrofuran (100 ml) &
nhlet d6 phong, va hdn hop dugc 1am néng hdi huu trong 12 gio, va sau d6 dugc lam
mét xubng nhiét d6 phong. Hon hop phan ung dugce cd dac duéi ap sudt thap dé loai
b6 dung moi, va san pham cb dic duqc tinh ché bing sic ky cot (SiO2, cot 80 g; etyl
axetat/hexan = 10-30%) va duoc cd dic dé thu duoc hogp chét mong mubn (0,800 g,

61,3%) dudi dang chét rin mau tring.

Budc 3: Tong hop N-(4-(5-(diflometyl)-1.3, 4 oxadiazol- 2-V1) 2-flobenzyl)-

N-phenylpiperidin-4- cacboxamlt hydroclorua

/\©\r° CF.H - ’/\)/g/\@\(
N\ ,}— 2 ul »——CFZH.

"~ HeEl

Tert-butyl ' 4-((4-(5 -(diﬂometyl)- 1,3 ,4-0xadiaz§1-2-y1)-2—
flobenzyl)(phenyl)cacbamoyl)piperidin-1-cacboxylat (0,800 g, 1,508 mmol) dugc
téng hop & budc 2-dugce pha loang trong diclometan (50 ml)& nhiét do phong, Vé.
axit clohydric (durig djc'hv4,00 M trong dioxan, 1,885 ml, 7,539 mmol) dugc bd
sung vao dung dich. Hén hop duqc khudy & cling nhiét d6 trong 12 gid. Hdn hop
phan img dugc cd dic dudi ap sudt thap, va san phdm co dic dugc tao huyén dich
trong dietyl ete (50 ml) va dugc loc. Chét ran thu dugc dugc rira b%mg dietyl ete, va
duoc sdy kho de thu dutoc hop chit mong muén (0,660 g 93 ,7%) dudi dang chat}

rin mau trang
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Budc 4: Tén&ho*p hop chét 11208

NPTy
- N ' .
>‘c|= H O/Kd O)'CF Ho
2 (B 2 -
N ) N-N .

' N‘.-(4-(5-(diﬂometyl)-1 3,4-oxadiazol-2-yl)-2-flobenzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,050 g, 0,107 mmol) duoc tong hop & buroc 3

formaldehyt (dung dich- 37% trong nuée, 0,012 ml, 0,161 mmol) va natri
triaxetoborohydrua (0,034 g, 0,161 mmol) dugc pha lodng trong diclometan (4 ml)
K nhiét d6 phong, va dung dich duoc khudy & ciing nhiét do frong 12 gid. Hon hop
phan Ung dudc cd dac duGi ap suét thap dé loai bo dung méi, va san phim cd dic
duoc tinh ché bang sic ky cot (SiOa, cot 4 g metanol/di'clbhléfén - 0-15%) va duorc} g
¢b ddc dé thu duge hop chét mong mubn (0,022 g, 46,2%) dudi dang chét rin mau

trang.

'H NMR (700 MHz, CDCL) § 7,86 (t, 1 H, J = 13,4 Hz), 7,72 (d, 1 H, J =
9.7Hz), 7,55 (t, | H, J="7,5 Hz), 741 — 7,33 (m, 3 H), 7,09 — 7,02 (m, 2 H), 6,92 (t,
1 H, J= 51,7 Hz), 5,07 — 4,94 (m, 2 H), 3,16 — 3,02 (m, 2 H), 2,38 (s, 1 F), 2.24 (s,
3H), 1,97 (d, 3 H, J= 9,6 Hz), 1,81 (d, 3 H, J= 9,7 Hz); LRMS (ES) m/z 45,3
M. | |

b-(4-(5-(diflometyl)-1.3 .4-oxadiazol-2-y1)-2-flobenzyl)-1 -etyl-N--

phenylpiperidin-4-cacboxamit

o '-
\ CF,H
HN N~N/>'
HCl

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzy1)-N-phenylpiperidin-

4-cacboxamit hydroclorua (0,050 g, 0,107 mmol) dugc téng hop & bude 3 cﬁa} vi du_’”_ 3

39, axetaldehyt (0,009 ml, 0,161 mmol) va natri triaxefoborohydrua (0,034 g, 0,161
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mmol) dugc pha lbﬁng" trong diclometan (4 ml) & nhiét d6 phong, va dung dich
dugc khudy & cling nhiét do trong 12 gid. Hdn hop phan g dugc ¢b dic dudi ap"
suét thip dé loai bo dung méi, va san phim cb dic duge tinh ché bing sic ky cot
(S102, cot 4 g metanol/d1clometan 0-15%) va dugc cb dic dé thu dugc hop chét
mong mudn (0,025 g, 5 0 9%) dlIO‘l dang chét rin mau tring.

'H NMR (700 MHz, CDCl3) 8 7,86 (d, 1 H, J=6,0 Hz), 7,73 (d, 1 H, J=6,7
Hz), 7,52 (s, 1 H), 7,37 (s, 3 H), 7,03-(5, 2 H), 6,88 (d, 1 H, J = 51,6 Hz), 5,02 (5, 2
H), 3,48 (d, 2 H, J= 5,4 Hz), 3,25 (5, 3 H), 2,77 (s, 3 H), 2,50 (5, 2 H), 1,25 (s, 4 H);
LRMS (ES) m/z 459,2 (M*+1). | | o

Vi du 41: Téng hop hop chét 11210, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

yl)-2-flobenzyl)-1-isopropyl-N-phenylpiperidin-4-cacboxamit

/\©\N\f>—-CF2H ‘ /\©\r/>‘°':2

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

4-cacboxamit hydroclorua (O 050 g, 0,107 mmol) dugc tdng hop & budc 3 cia vi du
39, axeton (0,012 ml, 0,161 mmol) va natri trlaxetoborohydrua (0,034 g, 0,161
mmol) dugc pha lodng trong diclometan (4 ml) & nh1et do phong, va dung dich
duoc khudy & cing nhiét d6 trong 12 gid. Hon hop phan u’ng dugc c6 dic dudi ap
suét thip dé loai bd duﬁg mdi, va san phdm c6 dic duoc tinh ché bang sic ky cot
(Si02, cot 4 g; metanol/diclometan = 0-15%) va duoc c6 dic de thu dugc hop chét

mong mubn (0, 020 g, 39,5%) dudi dang chét rdn mau tring. |

'H NMR (700 MHz, CDCly) 6 7.85 (t, 1 H, J = 17.4 Hz), 7.75 (4, 1 H, J =
9,5 Hz), 7,46 (d, 1 H, J = 25,1 Hz), 7,38 (d, 3 H, J = 2,9 Hz), 7,01 (d, 2 H, J = 2,6
Hz), 6,97 - 6,81 (m, 1 H), 5,08 — 4,98 (m, 2 H), 3,59 (s, 1 H), 3,38 (d, 1 H, J=17.5

Hz), 2,87 (2 H, J= 1992 H2), 230 (¢, 3 H, /= 82,5 H2), 195 (4, 3 H, /=479

Hz), 1,40 (s, 6 H); LRMS (ES) m/z 473,1 (M*+1).
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Vi du 42: Tong hop hon chét 11211 1- axetvl-N (4 (5 (dlﬂometvl) 1.3.4-

oxadiazol-2-yl)-2- ﬂobenzvl)-N—phenvlmper1d1n-4 cacboxamit

Q. L
N
o , No .0>—-CF o '
. \ —LF,
N\ ?)"CFZH N- | N-

N-(4-(5'-(di,ﬂomety1)'-1,3,4-oxadiazol-2-y1)-2-ﬂ_0benzyl)-N-phenylpiperidinr

4-cacboxamit hydroclorua (0,0SO g, 0,107 mmol), dugc tdng hop & bude 3 cua vi
du 39, va N,N-diisopropyletylvamir'l (0,037 ml, 0,214 mmol), dugc pha loang trong
diclometan (4 ml) & nhiét d0 phong, va -.axety-l clorua (0,008 ml,
0,118 mmol) duoc bd sung vao dung dich. Hn hop dwoc khudy & cing nhiét do
trong 12 gio. Hdn hop phan ung dugc cd dic dudi ap sut thip dé loai bo dung mdi,
va san phim c6 dic duge tinh ché bing sic ky cot (SlOz, cot4 g; etyl axetat/hexan

= 5-70%) va dugc cb dic dé thu duoc hop chat mong muén (0 030 g, 59 3%) dusi

dang diu khong mau.

IH-NMR (700 MHz, CDCL3) § 7,87 (d, 1 H, J=7,8 Hz), 7,72 (d, l H, J=9,5
Hz), 7,56 (t, 1 H, J="7,2 Hz), 7,39 (5, 3 H), 7,06 (d, 2 H, J= 6,1 Hz), 6,92 (t, 1 H, J
= 51,6 Hz), 5,03 (t, 2 H, J= 11,0 Hz), 4,54 (d, 1 H, J=11,3 Hz), 3,75 (t. 1 H, J =
41,8 Hz), 2,83 (d, 1 H, J= 11,1 Hz), 2,41 (ddd, 3 H, J = 79,6, 32,3, 14,8 Hz), 1,85
(d.2H,J=10,1 Hz), 1,79~ 1,62 (m, 4 H); LRMS (ES) m/z 4734 (M"+1).

Vi du 43: Tong hop h(yp chat 11212, N-(4 (5-(diflometyl)-1, 3 4- oxadlazol 2-

yI)-2- ﬂobenzvl)-N—phenvl l-promonvlplperldln-4 cacboxamlt

“@ o Ty ”@ o

N-(4-(5-(diﬂometyl);1,3,4-oxadiazol-2-y1)-2-ﬂobénzyl)-N-phenylpiperidin-
4-cacboxamit Ahy{droclOrua (0,050 g, 0,107 mmol), duogc téng hop & budce 3 cia vi
du 39, va N,N-diisopropyletylamin (0,037 ml, 0,214 mmol), dugc pha loing trong
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~diclometan (4 ml) c’r‘nh‘iét d6 phong, va propionyl clorua (0,010 ml, 0,118 mmol)
duge bd sung vao dung dich. Hon hop duge khuéyi(’r cung nhiét do tfong 12 gio.
Hdn hop phéan ﬁng duoc vcé‘ diic dudi ap-suét thip dé loai bé dung méi, va san phém_
¢6 dic duo tinh ché bing shc ky cot (SiOs, ¢t 4 g; etyl axetat/hexan = 5-70%) va.
dugc ¢d dic dé thu dugc hop chét mong mubn (0,030 g, 57,6%). duéi dang dau

khong mau.

'H NMR (700 MHz, CDCls) § 7,87 (d, 1 H, J="7,8 Hz), 7,72 (d,  H, J=9.5
Hz), 7,56 (t, 1 H, J=1,1 Hz), 7,39 (d, 3 H, J = 5,5 Hz), 7,05 (t, 2 H, J= 13,9 Hz), -
6,92 (t, 1 H,J=>51,7 Hz), 5,02 (d, 3 H, J= 27,7 Hz), 4,55 (s, 1 H), 3,92 — 3,68 (m, 1
H), 2,96 — 2,66 (m, 2 H), 2,45 (t, 2 H, J= 10,5 Hz), 1,78 (d, 4 H, J= 56,0 Hz), 1,13
(t,3H,J=7,1 Hz); LRMS_(ES) mz 487.2 (M*+1). |

Vi du 44 Tbng hop hcm chét 11213 N- (4 (5- (dlﬂometvl) 1.3.4- oxadlazol 2#

y1)-2-flobenzyl)-1-isobutyryl-N-phenylpiperidin-4- cacboxam1t

szg — u

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-phenylpiperidin-
4-cacboxamit hy'dro“clorua'(O 050 g 0,107 mmol), dugc téng hop & bude 3 cua vi

du 39, va N,N- dusopropyletylamln (0 037 ml, O 214 mmol), dugc pha loang trong
diclometan (4 ml) & nhiét d0 phong, va 1sobutyry1 clorua (0,012 ml O 118 mmol)
duoc bd sung vao dung dich. Hén hop duoc khudy & cing nhiét do trong 12 gio.
Hén hop phén tng dugc co dic dudi ap suét thap d8 loai bo dung méi, va san phdm
co dic duqc tinh ché bang sic ky cot (SiOz, cdt 4 g; etyl axetat/hexan = 5-70%) va
dugc c6 dic dé thu dwgc hop chit mong muén (0,030 g, 56,:_0%) du6i dang diu

khong mau.

IH NMR (700 MHz, CDCL) 8 7,90 — 7,82 (m, 1 H), 7,72 (t, 1 H, J = 10,3
Hz), 7,56 (d, 1 H, J= 6,6 Hz), 7,39 (d, 3 H, J= 4,7 Hz), 7,06 (d, 2 H, J= 3,0 Hz),
6,99 — 6,82 (m, 1 H), 5,01 (d, 3 H, J = 32,5 Hz), 4,56 (s, 1 H), 3,91 (s, 1 H), 2,76 -
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(dd, 3 H, J=23,9, 18,5 Hz), 2,46 (d, 2 H, 7= 6,7 Hz), 2,31 (5, 1 F), 1,82 (5, 1 H),
1,29~ 1,20 (m, 2 H), 1,13 - 1,09 (m, 4 H); LRMS (ES) m/z 501,3 (M"+1)..

Vi du 45: Téng hop hop chit 11214, N-(4-(5-(diﬂometv1)-1,3,4-oxadiazol-2-
Vl)—2-ﬂobenzv1)—N—phe_nvl- 1-(2,2.2-trifloaxetyl)piperidin-4-cacboxamit

/\©\( >f cEM m />——CF2H

3

'N-(4-(5-(diﬂomety1)- 1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,050 g, 0,107 mmol), duoc tbng hop & bude 3 cta. vi
du 39, va N,N—diisopropylétylamin (0,037 ml, 0,214 _rnmol), duoc pha lodng trong
diclometan (4 ml) & nhiét do phong, | va anhydrit trifloaxetic
(0,017 ml, 0;1 18 mmol)‘ duoc bd sung vao dung dich. Hon hop dugce khudy & cling
nhiét d6 trong 12 gid. Hon hop phan tmg dugc co dic dudi ap sut thép dé loai bo
dung méi, va sin phim c6 dic dugc tinh ché bing sdc ky cot (SiOs, ¢t 4 g; etyl
axetat/hexan = 5-70%) va duqé cd dic :dé thu dugc hop chit m'oing--mu(”')h (0,030 g,
53,29%) duci dang dAu khong mau. |

" 'H NMR (700 MHz, CDCls) 37,88 (4, 1 H, J=8,0 Hz), 7,72 (t, 1 H, J =
20,1 Hz), 7,55 (dd, 1 H, J=20,6, 13,1 Hz), 7,42 (dd, 3 H, J= 16,5, 7,5 Hz), 7,07 (d,
2 H,J=17,6Hz),7,01 - 6,85 (m, 1 H), 5,04 (q, 2 H,J= 14,8 Hz), 4,43 (d, 1 H, J =
13,5 Hz), 3,97 (&, 1 H, J= 24,0 Hz), 2,96 (t, 1 H, J= 12,7 Hz), 2,65 (t, L H, /= 12.3
Hz), 2,54 (dt, 1 H, J = 16,1, 7,8 Hz), 1,97 — 1,83 (m, 2 H), 1,75 (d, 2 H, J = 13,3
Hz); LRMS (ES) m/z 527.3 (M*ﬂ). |

Vi du 46: Téng hop hop chét 11215, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

y1)-2-flobenzyl)- 1-( metVlsulfonvl)-N-phenvlpiperidin-4-cacboxamit
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N—(4-(5-(diﬂométyi)- 1',3,4-oxadiazol-2-yl)-2-ﬂobenzyl)-NQpheny_lpiperidin-
4-cacboxamit hydroclorua (0,050 g, 0,107 mmol), dugc tdng hop & budc 3 cua vi
du 39, va N,N-diisopropyletylamin (0,037 ml, 0,214 mmol), duoc pha loﬁng trong
diclometan (4 ml) & nhiét do. phong, va metansulfonyl clorua
(0,009 ml, 0,118 mmol) dugc b sung vao dung dich. Hon hop duoge khudy & cling
nhiét o trong 12 gitr. Hién hop phan tmg duge c6 dic dudi ap sudt thip dé loai b
dung mbi, va san phim co6 dic dugce ﬁnh ché béﬂg sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 5-70%) Ve‘x duge ¢ dic dé thu dwoc hop chit mong mudn (0,030 g,

55,1%) dudi dang chét rén mau tring. -

'H NMR (700 MHz, CDCL:) 57,88 (d, 1 H, J=7,2 Hz), 7,73 (d, 1 H, J=92
Hz), 7,56 (t, 1 H, J= 6,1 Hz), 7,39 (s, 3 H), 7,06 (s, 2 H), 6,93 (td, 1 H, 7=51,6,2,2
Hz), 5,03 (d, 2 H, J=14,7 Hz), 3,75 (d, 2 H, J= 9,6 Hz), 2,74 (d, 3 H, J = 2,3 H),
2,55 (t, 2 H, J = 11,7 Hz), 2,36 (dd, 1 H, J= 10,0, 7,3 Hz), 1,95 (dd, 2 H, J=23,5,
11,5 Hz), 1,75 (d, 2 H, J=13,3 Hz); LRMS (ES) m/z 509,3 (M*+1). IR

Vi du 47: Tdng hop hop chét 11232. N-(2-flo-4-(5-(triflometyl)-1,3.4-

oxadiazol-2-yl)benzyl)-1-metyl-N-phenylazetidin-3-cacboxamit

Budc 1: | T(K)ng “hop t@rf-butyl 3-((2-flo-4-

(metoxycacbonyl)benzyl)( bhénvl)cacbamovl)azétidin- 1 -CacboXVlat

a,., - O
e

Boc”

Tert-butyl 3-(phenylcacbamoyi)azetidin- 1 -caéboxylat’ (2,000 ‘g, 7,237 mmol) |
duoc tbng hop & bude 1 cua vi du 8 dugce pha lodng trong tetrahydrofuran (80 ml),
va natri hydrua (60,'00%, 0;57 9 g, 14,475 mmol) dugc bé' sung tir tir vao dung dich
trong khi nhiét d¢ duqé duy tri ¢ (')°}C. Hén hop duge khudy trong 20 phut, va tiép_
d6 metyl 4-(bromometyl)-3-ﬂobenzoat.du.’(_ré_ bé'sung Véo (27,146 g, 8,685 mmol),
sau d6 hén hop duge khudy & 50°C trong 12 gis. Hon hop phan tng duge lam mat

vxuéng nhiét dé’ph(‘)ng; va tiép dé nuéce (20 ml) duge bd sung vao hdn hgp phén Gng
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¢ 0°C, sau do hdn hop duoc khudy trong 5 phﬁt. Sau khi két thuc phan L’rng, nudc
dugc bd sung vao hén hop phan tng, sau d6 hdn hop dwogc chiét bing etyl axetat.
Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho bing
magie sulfat khan, dugc loc, va dli(_r,c.cc‘) ddc duéi 4p suét thdp. San phim cb dic
dugc tinh ché b%lng sic ky ccf)t‘ (Si0y, cét 80 g; etyl axetat/hexah = 5-50%) va duoc
cd dic dé thu duge hop chét mong mudn (2,800 g, 87,4%) duéi dang dau khéng

mau.

Bugc 2: Téng  hop  tertbutyl ~ 3-(2-flo-d-

(hydrazincacbonyl)benzyl)( phenvl)cacbamovl)azetidin.,- 1 —cacbo_XVIat

S Lo 5
"N”. o N | n
Boc’N o - Boc/N o 0 : -

Tert-butyl 3-((2-flo-4-(metoxycacbonyl)benzyl)(phenyl)cacbamoyl)azetidin-

l-cacb_ox_ylat. . | (2,500 g,
5,650 mmol) duqc téng hop & budce 1, va hydrazin monohydrat (5,481 ml, 112,997

mmol) dugc tron trong etanol (100 ml) & nhiét do phong, va hén hop duge lam |
néng hdi luu trong 12 gi(‘)r,.vve‘l sau do dugc le‘ini mat xudng nhiét do p_h(‘)ng. Hbn hop
phan tng dugc cb dic dudi ap suat thap dé loai bé dung mai, va nuée duqc b sung
vao dé co dic, tiép d6 hén hop dugc chiét bang diclometan. Lop hfru co dugce ria
~ bang dung dich natri clorua béo hba, 'duqc siy kho bang magie sulfat khan, dugc
loc, va duge c6 dic dudi ap sudt thip. Hop chit mong mubn duge st dung ngay ma

khong can tinh ché thém (2,400 g, 96,0%) c6 dang chét rin mau tring.

Budc 3: ‘.Tcx)ng"horp tert-butyl 3-((2-flo-4-(2-(2.2.2-trifloaxetyl)hydrazin-1-

cacbonyl)benzyl)( phenvl)cacbamo‘vl)azetidin- 1-cacboxylat

AL N G W |
N ' N o
H - . H
TQJ\@\(N\NP& /TQ‘YN\HJ\CFS
Boc/N = ‘ o ' N fo) :

Boc
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Tert-butyl - 3((2-flo-4-
(hydrazinc‘acbonyl)behzyl)(phenyl)cacbamoyl)azetidin—l-cacb_oxylat (1,200 g,
2,712 mmol) duoc téng hop & budc 2 va trietylamin (0,454 ml, 3,254 mmol) dugc:
pha lodng trong diclometan (50 ml) & nhiét d6 phong va anhydrit trifloaxetic (0,415
ml, 2,983 mmol) dugc b6 sung vao dung dich. Hdn hop duoc khuéy ¢ cung nhiét o
trong 4 gi¢. Dung dich amoni clorua bo hoa dugc bd sung vio hén hdp phén ung,
sau d6 hdn hop dugc chiét bing diclometan. Lop hitu co duge rira bing dung dich
natri clorua bao hoa, dug'c sy kho bﬁng magie sulfat khan, dugc loc, va dugc cd |
dac dudi ap sudt thip. Hop chit mong muébn dugce sir dt_ing ngay'me‘l khong can tinh

ché thém (1,400 g, 95,9%) c6 dang diu khong mau.

Budc 4: Toéng hop tert-butyl 3-((2-flo-4-(5-(triflometyl)-1.3.4-oxadiazol-2-

yl)benzyl)( phenvl)cacbamovl)azetidin- 1-cacboxylat -

o : Boc

z
|
-4

Tert-butyl 3-((2-flo-4-(2-(2,2,2-trifloaxetylhydrazin-1-
cacbonyl)benzyl)(phenyl)cacbamoyl)azetidin-1-cacboxylat (1,400 g, 2,600 mmol)
dugc téng hop & bu’c’rc_3’ va 1-metoxy-N-trietyIamoniosulfonyl-metanimidat (cht

phéan Gng Burgess, 0,929 = 3,900 - mmol) dugc tron trong tetrahydrofuran (100 ml)

& nhiét do phong. Hon hop duorc 1am néng hdi luu trong 12 glor tiép d6 duge lam" .

mat xudng nhiét d6 phong. Hon hop phéan ing duqc cd dac dusi 4 ap sudt thdp, va san

phim c6 dic dugc tinh ché bang sic ky cot (SiO, cot 80 g; etyl axetat/hexan = 10-

30%) va duoc c¢b dic dé thu dugc hop chat mong mudn (0 800 g, 59,1%) dudi dang | i

chit rin mau tréng.

Bude 5: Tdng horp N-(2-ﬂo-4-(5-(triﬂometvl)-1,3,4-6xadiazol-2-vl)benzvl)-

N-phenylazetidin-3-cacboxamit hydroclorua v

N“@\( o N S
o : o -

o : (o) :

/j/g | )—CFs /j/g ' | )—CFs
Bot:’N N-N : HN : N-N

HCI
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Tert-butyl _ 3-((2-flo-4- (5 (trlﬂometyl) 1,3,4-oxadiazol-2-
yl)benzy1)(phenyl)cacbamoyl)azetldm-1 cacboxylat (, 800 g, 1,537 mmol) dugc
tong hop & budc 4 dugc pha lodng trong dlclometan (50 ml)& nhlet do phong, va
axit clohydric (dung dich 4,00 M trong dioxan, 1,921 ml, 7,685 mmol) dugc bd
sung vao dung dich. Hn hop dwoc khudy & ciing nhiét do trong 12 gid. Hon hop
phan tmg dugce cod dac dudi ap sut thap dé loai bd dung moi, VE‘lA san phim co. ddc
dugc tao huyén dich trong dietyl ete (5'0 ml) va dugce loc. Chét rén thu duoé duoc
rira bang dletyl ete, va dugc sy kho dé thu dugc hop chit mong muédn (0,600 g,

85 4%) dudi dang chit rén mau trang

Buéc 6: Tdne hop hop chit 11232

QS AL

HClmo - . N/\©\ro .
o ’ o

1 CF /3/§ 1 CF

HN v N‘N>)—— . _N | N‘N/>’ 3

N-(2-ﬂo-4-(5-(triﬂométyl)?1,3,4-oxadiazol-2-yl)benzyl)éN-phehylazetidin-3-‘

cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc téng hop & budc 5, va
formaldehyt (dung.dich 37,00%, 0,012 ml, 0,164 mmbl), dugc pha lodng trong
diclometan (10 ml) & nhiét d0 phong, va natri triaxetoborohydrua (0,035 g, 0,164

mmol) duge bd sung vao dung dich. Hén hop duoc khudy & cing nhiét do trong 18

git. Nude duge bd sung vao hdn hop phan {mg, sau d6 hdn hop dugc chiét bing
etyl axetat. Lop huu co duoc rira bang dung dich natri clorua bdo hoa, dugc siy kho
bang magie sulfat khan, duoc loc, va dugc ¢b dic dudi dp suét thap San phim co
dac duoc tinh ché bang sic ky cot (SiOz, cot 4 g, etyl axetat/hexan = 0-20%) va
duge c6 dic dé thu duge hop'che‘it mong mudn (0,0 177 g, 35,8%) dut(_’)i‘dang chét rin

mau vang.

. 1H NMR (CDCls, 700 MHZ) & 7,92 — 7,84 (m, 1 H), 7,73 (t, 1 H, J= 15,4
Hz), 7,60 = 7,51 (m, 1 H), 7,37 (d, 3 H, J = 14,7 Hz), 6,93-(dd, 2 H, /=322, 3,1
Hz), 5,11 - 5,00 (m, 2 H), 3,84 — 3,58 (m, 4 H), 3,49 — 3,40 (m, 1 H), 2,66 — 2,51
(m, 3 H); LRMS (ES) m/z 4352 (M*+1). - |
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Vi du 48: Téng hop hop chét 11233, 1-etvl-N-'O-’ﬂo-4-‘(5-(triﬂométvl)—1,3,4-'

oxadiazol-2-Vl)benzv1)-N-phenvlazetidin-3-cacboxamit

HCl /3/&&@\/ />’»¢F3 @Aﬂ />——CF3

N-(2-flo-4-(5- (triflometyl)-1,3,4- oxadiazol- 2-yl)benzyl)-N-phenylazetidin-3-

cacboxamit hydroclorua (0,050 g, 0,109 mmol) dugce tong hop 0 bude 5 cia vi du
47, va axetaldehyt (0,009 ml, 0,164 mmol) duoc pha loang trong diclometan (10 :
ml) & nhié¢t d0 phong, va - natri - tr1axetoborohydrua (0,035 g, |
0,164 mmol) dugc bd sung vio dung dich. Hén hop dugc khudy & cing nhiét do
trong 18 gib. Nuéc duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét
bing etyl axetat. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc
siy khd bing magie sulfat khan; dugc loc, va du'cyc.‘ ¢0 dic dudi 4p suat thip. San
phdm c6 dic dugc tinh ché b%mg sic ky cﬁt (SiO2, cot 4 g; metanol/diclometan = 0-

20%) va duoc cd déc dé thu dwgc hop chit mong muén (0, 015 g, 30,6%) dudi dang

chat rén mau nau.

'H NMR (CDCls, 700 MHz) & 7,88 (d, 1 H, J = 7,7 Hz), 7,72_-(t, 1H,J="
15,3 Hz), 7,58 (t, 1 H, J= 6,9 Hz), 7,40 (d, 3 H, J= 39,7 Hz), 6,96 (t, 2 H, J = 20,0
Hz), 5,11 - 4,95 (m, 2 H), 3,40 (d, 5 H, J= 67,9 Hz), 2,62 (d, 2 H, J= 4,5 Hz), 0,95
(d, 3 H, J= 71,5 Hz); LRMS (ES) m/z 449,3 (M*+1).

Vi du 49: Téng hop hop chét 11234, 1-axetyl-N-(2-flo-4-(5-(triflometyl)-

1.3.4-oxadiazol-2-y1)benzyl)-N-phenylazetidin-3-cacboxamit

SUSE A

| B N '

HCI/r//L/\@ro SR— /3/&/0\@\(0% _ :
o 7 N )—CFs

HN N‘N>— \c[)]/. I :N |

N-(2-flo-4- (5 (triflometyl)-1,3,4-oxadiazol-2- yl)benzyl) N-phenylazet1d1n-3-

cacboxamlt hydroclorua (0 050 g, 0,109 mmol), duoc tbng hgp & bude 5 cua vi du
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47, va N,N—,diisopropyletylamin (0,038 ml, 0,219 mmol), duoc pha lodng trong
diclometan (10 ml) & nhiét do phong, va axetyl clorua (0,009 ml,
0,120 mmol) duge bd sung vao dung dich. Hén hop ducjrc khudy & cling nhiét d
trong 18 gid. Nude duge bd sung vao hon hop phan tng, sau d6 _hSn hop duogc chiét

bang etyl axetat. Lép hitu co dugc rira bang durig dich natri clorua bdo hoa, dugc

séy kho béng magie sulfat khan, duoc loc, va dugce cd dic dudi ap sut thép. San

phém o dic dugc tinh ché b%mg sic ky cot (SiOz, cot 4 g‘; diclometan/metanol = 0-
20%) va duge cd dic dé thu dugc hop chit mong mubn (0,027 g, 53,3%) dui dang

chat ran mau vang.

H NMR (CDCls, 700 MHz) & 7,94 — 7,83 (m, 1 H), 7,75 (t, 1 H, J = 9,4
Hz), 7,62 7,54 (m, 1 H), 7,39 (s, 3 H), 6,99 (d, 2 H, J= 5,4 Hz), 5,08 (s, 2 H), 4,47
(t 1 H, J=7,0 Hz), 4,08 — 4,01 (m, 1 H), 3,94 (t, 1 H, J=8,4 Hz),3,70 (t, 1 H, J =
0,5 Hz), 3.38 3,27 (m, 1 H), 1,84 (s, 3 H); LRMS (ES) m/z 463,3 (M"+1).

Vi du 50: Téng hop hop chét 11235, N-(-flo-4-(5-(triflometyl}-1.3.4-

oxadiazol-2-vl)benzvl)-N;phenvl-.l -prdbionvlazetidin-3-cacboxamit

oWy 7@@ o

N—(2-ﬂo-4-(5-(triﬂometyl)-1,3,4-oxadiazol-2-y1)benzyl)-N-pheny_lazetidinS- -

cacboxamit hydroclorua (0,050 g, 0,109 mmol), duoc téng hop & budce 5 cua vi du
47, va NN-dusopropyletylamln (0,038 ml, 0,219 mmol), dugc pha loang trong

diclometan (10 ml) & nhiét do phong, va prop10ny1 clorua (0,011 ml, 0,120 mmol) |
dugc bd sung vao dung dich. Hon hop dugc khuay & cung nhiét do trong 18 glor_. |

Nuée duge bd sung vao hdn hop phan ng, sau dc’)h(:)n hop du'dc chiét bing etyl
axetat. Lop hitu co dugc rfrarb%mg dung dich'natri clorua bio }h(‘)a, dugc sdy kho
bing magie sulfat khan, dugc loc, va duge cd dic dudi ap suét thép. Sén phim c6
- déc duge tinh ché b%lng sic ky cot (SiOz‘, cot 4 g; metanol/diclometan = 0-20%) va
duogce ¢d dic dé thu dugc hop_chét mong m_uén (0,012 g; 23,0%) dudi dang chét rén |

mau trang.
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IH NMR (CDC13,_ 700 MHz) § 7,87 (dd, 1H, J= 23,0, 10,1 Hz), 7,75 (d, 1
H,J=9,5Hz), 7,61 (dt, 1 H, J= 15,0, 7,6 Hz), 7,44 — 7,34 (m, 3'H), 7,00 (d, 2 H, J
—5,7Hz), 5,13 — 5,02 (m, 2 H), 4,41 (d, 1 H, J= 76,8 Hz), 3,92 (dd, 2 H, J = 97,6,
59,0 Hz), 3,69 (dd, 1 H, J = 59,2, 21,2 Hz), 3,40 — 3,28 (m, 1 H), 2,11 (d, 2 H, J =
51,5Hz), 1,13 — 1,05 (m, 3 H); LRMS (ES) m/z 477,2 (M*+1).

Vi du 51: Téng hop hop chit 1123-6 N-(2-flo-4-(5- (trlﬂometvl) 1,3.4-

oxadiazol-2- Vl)benzyl) 1- 1sobutvrvl-N-phenvlazet1d1n-3 cacboxamlt

/3/% \ °;)__ch />—CF3

N-(2-ﬂo'—4-(5-(triﬂometyl)-1,3,4-oxadiazd1—2-yl)benzyl)'-N-phenylazetidin-3-'
cacb.oxamit hydrdéloru_a (O,OSOV g,.0,109 mmol), dugc téng hop & budce 5 cua vi du
47, va N,N-diisopropyletylamin_ (0,038 ml, 0,219 mmol), dugc pha lodng trong
diclometan (10 ml) & nhiét 46 phong, va isobuty.ryl:cl.oru,a (0,013 ml, 0,120 mmol) -
duge bd sung vao dun'g dich. Hdn hop duqé khuéy & cung nhiét do trd_ng 18 gio.
Nudc dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang etyl
axetat. Lop hfni co dugc rira bang dung dich natri clorua bdo hoa, duogc siy kho
bing magie sulfat khan, dugc loc, va duogc co dic dudi ap suét thép. San phim cb |
dic duge tinh ché bang sic ky cot (SiOz, cot 4 g; rrietanol'/di(:l'<‘)met_an<= 0-20%) va |
duoc b dic dé thu dugc hop chéit mong muér_l (0,036 g, 67,1%) dudi dang chét rin

mau trang.

'H NMR (CDCls;, 700 MHz) 57,87 (t, 1 H, J= 10,4 Hz), 7,74 (d, 1 H, J =
9,6 Hz), 7,61 (dt, 1 H, J= 29,5, 7,6 Hz), 7,45 — 7,33 (m, 3 H), 6,98 (dd, 2 H, J =
28,1, 7,6 Hz), 5,15 — 4,97 (m, 2 H), 4,38 (dd, 1 H, J= 60,8, 56,4 Hz), 4,14 — 3,57
(m, 3 H), 3,39 - 3,28 (m, 1 H), 2,45 -2,32 (m, lH) 1,07 (s, 6 H); LRMS (ES) m/z
491,3 (M*+1).

Vi du 52: Téng hop hop chét 11237, N-(2-flo-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-yl)benzyl)-1-(metansulfonyl)-N-phenylazetidin-3-cacboxamit
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HCl o _— o 0,
(o) o) \ CF;
, |-|N/t//g 1 )—CFs 5N . N\N/>—_
_ y -N 5.

N—(2-ﬂ6-4-_(5-(triﬂometyl)-1',3,4-oxadiazol-2-yl)beﬁzy1)-N-phenylazetidin—3-
cacboxamit hydroclorua (0,050 g, 0,109 mmbl), dugc téng hop & bude 5 cta vidu - '
- 47, va N,N-diisopropyl-etylamin (0,038 ml, 0,219 mrﬁol), duqc phei ‘loang trong
diclometan (10 rﬁl) 6 nhiét do phong, va metansulfonyl clorua
(0,009 ml, 0,120 mmol) dugc bd sung vio dung dich. H3n hop duge khudy & cing
~ nhiét d6 trong 18 giv. Nude duge bd sung vao hén ho*p phén i’mg, sau d6 hon hop
duogc chiét bang etyl axetat. Lép hffu co duge rira bang dung dich natri clorua bﬁo |
hoa, duoc séy kho béng magie sulfat khan, duoc loc, va dugc c6 dac dudi ap suét
thdp. San phim.cd ddc dugc tinh ché bing sic ky cot (SiOa cit 4 g
metanol/diclometan = 0-20%) va duogc cb dic dé thu dugc hop chit mong muén.

(0,026 g, 47,7%) dudi dang chét rin mau tring. |

1H NMR (CDCls, 700 MHz) 5 7,89 (t, 1 H, J=9,1 Hz), 7,75 (d, 1 H, J=9,4
Hz), 7,57 (t, 1 H, J=17,5 Hz), 7,40 (d, 3 H, J= 1,5 Hz), 6,98 (d, 2 H, J = 3.7 Hz),
5,08 (s, 2 H), 4,13 (t, 2 H, J= 17,5 Hz), 3,70 (t, 2 H, J= 8,3 Hz), 3,36 (p, 1 H, J=17,9
Hz), 2,91 (s, 3 H); LRMS (ES) m/z 499,2 (M*+1). IR

Vi du 53: Téng hop hop chét 11238, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

yD)-2-flobenzyl)-1-metyl-N-phenylazetidin-3-cacboxamit

Buée 1: Téng hop tert-butyl 3-((4-(2~( 2,-2-diﬂoaxetV1)hvdrazin-l-cacbonyl)-

2-flobenzyl)(phenyl)cacbamoyl)azetidin-1 -caéboxvlat

A AL
N ‘ : - . N~ )
H- H
g/l;)\@\(N‘NHz @/QGWN\EJ%FZ“
N : N :
Boc” o -

Boc™-

Tertbutyl | B ¥ (¢ [

(hydrazincacbonyl)benzyl)(phenyl)cacbamoyl)azetidin-1-cacboxylat ~ (1,200 g,
2,712 mmol) duoc téng hop 6 budc 2 cta vi du 47 va trietylamin (0,454 ml, 3,254
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mmol) dugc pha lodng trong diclometan (50 ml) & nhiét d0 phong va anhydrit
dlﬂoaxetlc (0,371 ml, 2,983 mmol) duoc bd sung vao dung dich. Hén hop duge
khudy & cing nhlet do trong 4 gid. Dung dich amoni clorua bao hoa dutoc b sung
vao hdn hop phan tng, sau do hén hop dugc chiét bang d1clometan Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, dugc sdy khd _bang magie sulfat
khan, dugc loc, va dugc.cd dic dudi ap sut thép. Hop chit mong mudn dugc sir

dung ngay ma khong cén tinh ché thém (1,400 g, 99,2%) c6 dang dau khéng mau.

Budc 2: Tong hop tert-butyl 3-((4-(5- (dlﬂometvl) 1.3.4- oxad1azol 2-y1)- 2-

ﬂobenzyl)(phenvl)cacbamovl)azetldln-1 cacboxylat

A A
NA@YH X Nﬁ(
N. o)
(¢] N CF,H o}
e N e e R

Tert-butyl 3-((4-(2-(2,2;diﬂ¢axety1)hydfaz_in-' {-cacbonyl)-2-
‘ﬂobenzyl)(phenyl)cacbamoyl)azetidin-l-cacboxylat (1,400 g, 2,690 mmol) duqé
téng hop & bude ’l,uva‘l 1'-Ihetoxy-N-trietylamoniosulfonyi-metanimidat (chét phan
g Burgess, 0,961 g, 4,035 mmol) dugc trdn trong tetrahydrofuran (100 ml), va
hén hop duoc 1am néng hdi luu trong 12 gid, va sau dé6 duoc lam mat xﬁéng nhiét
d6 phong. Hon h()p phan tng dugc c6 dic duéi 4p suét thép dé loai bo dung méi, va
san phdm 06. defxc duqc tinh ché bang sic ky cot (SiOz, cot 80 g; etyl axétat/hexan =
10-30%) dé thu duge hop chét mong mudn (0,700 g, 51,8%) duéi dang chit rin

mau trang.

Bute 3: Téng hop N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzyl)-

N-phenvlazetidin-3-cacboxamit hydroclorua

@\ F . ' @\ F
N/\©\r R N/\©\(
' o . y o .
(o] > N B o .. ‘;
7& , ) CF,H ) /3/g » CFH
Boc N-N HN N-N .

HCI

«Tert'-butyl" o 'v | _v3-((4-(5-(diﬂometyl)-1,3,4-oxadiazol-2-yl)-2- o
flobenzyl)(phenyl)cacbamoyl)azetidin-1-cacboxylat (0,700 g, 1,393 mmol) dugc
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tbng hop & budc 2 dugc pha loang trong diclometan (50 ml)¢ nhiét do phong, va
axit clo'hydric (dung cﬁch 4,00 M trong dioxan, 1,741 ml, 6,965 mmol) dugc bd
sung vao dung dich. Hon hop dugc vkhuéy & ciing nhiét do trong 12 gio. Hon hop
phan tmg dugc cb dic dudi 4p suét thip b loai b dung moi, va san phdm (_:6 dic
duoc tao huyén dich trong dietyl ete (50 ml) va duoc loc. Chét rin thu dugce dugce
rira bang dietyl éte; va dugc sdy kho dé thu dugc h(_)p chit mong muén (0,600 g,

98,1%) dudi dang chét rdn mau tring.

Budc 4: Téng hop hop chit 11238

G AL
HCl /3/[\@\(0 . N .
o o
\ CF,H /3/& 1 CF,H
HN N‘N>)— .2 N N*N/>’ 2

r e

N-(4-(5-(diflometyl)-1,3 ,4-oxadiazol-2-y1)-2-ﬂ.obenzyl)-N—phen'yl_azetidin—3-
cacboxamit hydroclorua (0,050 g, 0,114 mmol), dugc téng_ hop & budc 3, va
formaldehyt (dung dich 37,00 % trong nuéc, 0,013 ml, 0,171 mmol), dugc pha
loding trong diclorhetah (10 ml) & .ﬁhiét do phong, va natri triaxetoborohydrua v
(0,036 g, 0,171 mmol) dugc bd sung vao dung dich. Hén hop duge khuay 4] cung
nhiét d¢ trong 18 glo Nudc dirge bd sung vao hdn horp phan g, sau d6 hdn hop

du’orc chiét bang etyl axetat. L6p huu co duoc rira bang dung dich natri clorua béo o

hoa, dugc sdy khd bing magie sulfat khan, dwoc loc, va dugc ¢ dic dudi ap sudt

thdp. San phdm c6 dic dwogc tinh ché bang s_a'c. ky C(_)_t(SlOzz cot 4 g

metanol/diclometan = 0-20%) va dugc ¢6 dac dé thu dugce hop chét mong mudn

(0,010 g, 21,1%) du6i dang chét rén mau trang.

'H NMR (CDCls;, 700 MHz) § 7,88 (d, 1 H, /= 7,8 Hz), 7,73 (d, 1 H, J= 9,6
Hz), 7,61 — 7,53 (m, 1 H), 7,35 (t, 3 H, J=9,7 Hz), 7,15 (4, 1 H, J=6,8 Hz), 6,97
(dd, 2 H, J=29,0, 22,5 Hz), 5,11 — 4,97 (m, 2 H), 3,24 (dd, 4H, J= 67,4, 30,6 Hz),
2,32 (s, 3 H), 2,00 — 1,68 (m 1 H) LRMS (ES) m/z 417,3 (M*+1).

Vi du 54: Tong ho*p_ hop_chat 1,1239, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

yl)-2-flobenzyl)-1 -etyl-N-phenylazetidin-3 -ca_cbdxémit _
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>——CF2H " '&/j/go N J\ON/}—CFZH

N-(4-(5-(diflometyl)-1,3 ,4-oxadiazol-2-yl)-2-flobenzyl)-N-phenylazetidin-3-
~ cacboxamit hydroclorua (0,050 g, 0,114 mmol), dugc tdng hop & budce 3 cna vi du o
53, va axetaldehyt (0,010 ml, 0,171 -mmol), duogc pha loﬁng trong diclometan (10 -
ml) & nhiét d0 phong, va natri triaxetoborohydrua (0,036 g; 0;.17 1 mmol) dugce bd
sung vio dung dich. H3n hop dugc khudy & cing nhiét do trong 18 gid. Nudc duge
bd sung vao hon hop phan tmg, sau dé hén hop dugc chiét béng etyl axetat. Lop
hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho bing magie
sulfat khan, dugc loc, va dugc co dac dudi 4p sudt thap San pham ¢6 dic duge tinh
ché bang sdc ky cot (SiO2, cOt 4 g; metanol/diclometan = 0- 20%) va dugc cd dic aé
thu dugc hop chit mong muén (0,017 g, 34,7%) dudi dang chét rdn mau vang.

IH NMR (CDCls, 700 MHz) 8 7,91 — 7,83 (m, 1 H), 7,74 (d, L H, J=9,7

Hz), 7,57 — 7,49 (m, 1 H), 7,44 — 7,34 (m, 3 H), 7,02 — 6,83 (m, 3 H), 5,10 - 499

(m, 2 H), 3,71 — 3,59 (m, 2 H); 3,52 (dd, 2 H, J = 19,3, 11,2 Hz), 3,49 - 3,37 (m, 1
H), 2,84 — 2,72 (m, 2 H), 1,13 — 1,00 (m, 3 H); LRMS (ES) m/z 431,3 (M"+1).

Vi du 55: Téng hop hop chét 11240, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

Vl)-2-ﬂ0benzvl)-1-isopropv‘l-N-phenylaZetidin-3’-<‘:acb.0x'amit o

©\ i
\ .
HCI : L o
0 .
>——CF2H N< _ \_p—CFH

=N

N-(4-(5-(diflometyl)-1,3 ;4-oxadiazol-2-y1)-2-ﬂQbenzyl)-N-phenylazetidin—3 -
cachoxamit hydrocl,ori_ia (0,050 g, 0,114 mmol), dugc tong hop & bude 3 cua vi du
53, va axefon (0,013 ml, 0,1'71 ‘mm’ol), duoc pha lodng trong diclometan (10 ml) &
nhiét d6 phong, va natri triaxetoborohydrua (0,03.6_g, 0,171 mmbl) duoc ‘bé sung

vao dung dich. Hon hop duqé khudy & ciing nhiét d6 trong 18 gio. Nuée dugc bd
sung vao hdn hop phén (mg, sau d6 hon hop duge chiét bang etyl axetat. Lép hitu
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co dugc rira bing dung dich natri clorua béo hoa, ‘dugc sy -kh6 b_ang magie sulfat
khan, dugc loc, va dugc ¢d dic dudi ap sult thip. San pham cb dic dugc tinh ché
bang sic ky cot (SiOa, cot 4 g; metanol/diclometan = 0-20%) va dugc c6 dac dé thu
dugc hop chit mong mudn (0,025 g, 49 ,4%) dudi dang chét rin mau vang.

1H NMR (CDC13, 700 MHZ) 5 7,92 — 7,82 (m, 1 H), 7,73 (t, 1 H, J=8,8
Hz), 7,54 (t, 1 H, J = 75 Hz), 7,38 (d, 3 H, J = 5,3 Hz), 7,04 — 6,82 (m, 3 H), 5,03
(d, 2 H, J=21,2 Hz), 3,63 — 3,34 (m, 5 H), 2,80 — 2,67 (m, 1 H), 1,03 (t, 6 H, J =
7,8 Hz); LRMS (ES) m/z 445,3 (M*+1).

Vi du 56: Téng hop hop chét 11241, 1-axetyl-N-(4-(5-(diflometyl)-1.3.4-

oxadiazol-2-Vl)-2-ﬂobenzvl)-‘N-phenvlazetidinS -bcacboxamit'

A, A, -
N
HCI N/\©\'(o - DQ@\/O\)’
o _ Y )—CFoH
mﬁ/g , ‘,}\N/>'TCFZH N N
4 ) S

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzyl)-N-phenylazetidin-3-
cacboxamit hydroclorua (0,05‘0 g, 0,114 mmol), dugc téng hop & bude 3 cua vi du

53, va N,N-diisopropyletylamin -(0,039 ml, 0,228 mmol), dugc pha vloang trong
diclometan (10 ml) é'nhiét do6 phong, va axétyl cldrua (0,0'09 ml, 0;125 mmol) duoc |
bd sung vao dung dich. Hdn hop dugc khudy & cung nhiét do trong 18 gid. Nudc
duoc bd sung vao h5n hop phan tmg, sau d6 hdn hop dudcchiét bang etyl axetat.
Lép hitu co duge rua bing dung dich natri clorua‘bao hoa, dudc sdy kho bing
magie sulfat khan, dugc loc, va dugc co dac duorl ap ‘sult thap Séan pham cd dac_ |
dugce tinh ché bang sic ky cot (Si0, cot 4 g; metanol/dlclometan 0-20%) va dugc
b dic dé thu duge hop qhat mong mudn (0,014 g, 27,6%) dudi dang chét rin mau

vang.

'H NMR (CDCL;, 700 MHz)8788 (d, 1H,/=7,9Hz), 7,73 (t, 1 H, J =
124 Hz), 7,58 (t, 1 H, J="7,5 Hz), 7,39 (4, 3 H, J = 5.2 Hz), 7,01 — 6,82 (m, 3 H),
5,10 - 5,05 (m, 2 H), 4,48 (t, 1 H, J=7,1 Hz), 4,09 - 4,01 (m, 1 H), 3,94 (1 1H,J=
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8,3 Hz), 3,70 (t, 1 H, J = 9,3 H2), 3,36 — 3,27 (m, 1 H), 1,50 — 1,43 (m, 3 H);
LRMS (ES) m/z 45,3 (M*+1).

Vi du 57: Tong hop hop chét 11242, N-(4-(5+( dlﬂometvl) 1.3.4-oxadiazol-2-

y1)-2-flobenzyl)-N-phenyl- l-promonvlazetldm 3- cacboxamlt

Pod.— @@@

N-(4-(5-(diflometyl)-1,3 ,4.-oxadiazol-2-yl)-2-ﬂobenzyl)-N-phénylazeti‘din-3 -

cacboxamit hydroclorua (0,050 g, 0,114 mmol), dugc tdng hop & budc 3 cia vi du
53, va NN—diisopr‘opyletylamin'(0>039 ml, 0,228 mmol), dugc pha léﬁng trong
diclometan (10 ml) & nhiét do phong, va proplonyl clorua (0,011 ml, 0,125 mmol)
dugc bd sung vao dung d1ch Hon hop duge khudy & cling nhiét do trong 18 gio.
Nuéce duge bd sung vao hdn hop phan tng, sau dé hon hop dugc chiét bang etyl

axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy khd

bﬁng magie sulfat khan, dugc loc, va duge c6 ddc dudi ap suét thép. San phﬁm o

dic duoc tinh ché bang sic ky cot (SiOz, cot 4 g; rﬁetanél/diclométan =0-20%) va

duogc co dic dé thu duoc hop chét mong mudn (0,017 g, 32,5%) duéi dang chét rén

mau vang.

1HNMR(CDC13,7001\/[HZ)8788(dlHJ 7.9 Hz), 7,74 (d, L H, J=9.7
Hz), 7,57 (dd, 1 H, J=19,2, 11,7 Hz), 7,40 (dd, 3'H, J = 16,9, 7,9 Hz), 7,03 - 6,83
(m, 3 H), 5,08 (s, 2 H), 4,56 - 4,32 (m, 1 H), 4,03 (ddd, 4 H, J = 153,6, 33,8, 26,6
Hz), 3,36 - 3,28 (m, 1 H), 2,89 - 280(m1H)207(d2HJ 8,1 Hz), 1,10 (t, 3
H,J=17,6 Hz); LRMS (ES) m/z 459,3 (M*+1).

Vi du 58: Téng hop hop chét 11243, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

yl)-2-flobenzyl)-1-isobutyryl-N-phenylazetidin-3-cacboxamit
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. N-(4-(5-(diﬂ6métyl)- 1,3,4-oxadiazol-2-yl1)-2-flobenzyl)-N-phenylazetidin-3-
cacboxamit hydroclorua (O,OS‘OY g, 0,114 mmol), dugc tbng hop & bude 3 cia vi du
53, va N,N—diisopfopjfletylamin (0,039 ml, 0,228 mmol), duoc pha lodng trong
diclometan (10 ml) & nhiét dd phong, va isobutyryl cl‘(')fua'(0,013 ml, 0,125 mmol)
duge bd sung vao dung dich. H5n hop duogc khu»éy ¢ cung nhiét dJ trong 18 gio.
Nuéc duge bd VsurAlg Vao h5n_ hop phan ung, sau do h5n hop duge chiét bing etyl
axetat. L.ép hﬁ’u,cor dugc rira bing duhg dich natri clorua bdo hoa, dugc sy kho
bﬁng magie sulfat khan, dugc loc, va dugc ¢ dic dudi ap suét _t_lhép.vS_én»phém co
dic dugc tinh ché béng sic ky cét (SiOz, cot 4 g; mefanol/diclofnetan =0-20%) va
duoc co dac dérthu duoc hop chét mong mudn (0,023 g, 42,7%) dudi dang chét rén

mau trang.

'H NMR (CDCls, 700 MHz) 3 7,88 (dd, 1 H, J=8,0, 1,2 Hz), 7,74 (dd, 1 H, |
J=9,7,1,1 Hz), 7,61 — 7,54 (m, 1 H), 7,39 (dt, 3 H, J = 11,8, 4,2 Hz), 7,02 — 6,83
(m, 3 H), 5,14 — 4,97 (m, 2 H), 4,50 (s, 1 H), 4,00 (d, 2 H, J= 56,0 Hz), 3,74 3,61
(m, 1 H), 3,38 — 3,24 (m, 1 H), 2,43 — 2,34 (m, 1 H), 1,07 (d, 6 H, J = 25,4 Hz):
LRMS (ES) m/z 473,3 (M*+1). |

Vi du 59: Téng hop hop chét 11244, N-(4-(5-(diflometyl)-1.3 4-oxadiazol-2-

yD)-2-flobenzyl)-N-phenyl-1-(2.2.2-trifloaxetyl)azetidin-3-cacboxamit -

. . L
| 0 Fic. N T )—CFH
| CFH. FsC.__N -
HN : N~N/>— 2 R N-N'
(o]

N-(4-(5-(diﬂ0metyl)-1;',3,4-oxadiazol-Z-yl)-2-ﬂobenzyl)—N-phenylazetidin—3-
cacboxamit hydrocIorua (0,050 g, 0,114 mmol), dugc tbng hop & budc 3 cua vi du
53, va N,N-diisopropyletylamin (0,039 ml, 0,228 mmol), dugc pha lodng trong
diclometan (10 ml) & nhiét do phong, va 2,2,2-anhydrif trifloaxetic (0,018 ml, 0,125 |
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mmol) dugc bd sung vao duﬁg dich. Hon hop dugc khuéy.(’)r cung nhiét o trong 18
gi®. Nuée duge bd sung vao hdn hop phan tng, sau d6 hén hop dugc chiét bang
étyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bio hoa, dugc sdy kho
bing magie sulfat khan dugce loc, va duge c6 dic dudi p suit thap San phim co
dac dugc ‘tinh . ché bang sdc ky - ban mong
(tam Si02, 20 x 20 x 1 mm; metanol/dlclometan = 10%) .va dugc co dac.dé thu duoc

hop chat mong mudn (0,005 g, 8,8%) duéi dang chét rin mau trangv.

- 'HNMR (CDCls, 700 MHz) 8 7,89 (d, 1 H, J=7,9 Hz), 7,76 (d, 1 H, J=9.6
Hz), 7,57 (dd, 1 H, J=15,6, 8,0 Hz), 7,42 (d, 3 H, J=3,2 Hz), 7,02 — 6,83 (m, 3 H),

5,13 = 5,07 (m, 2 H), 4,74 — 4,67 (m, 1 H), 4,30 — 4,24-(111, I'H), 419 1H,J=

9,1 Hz), 3,87 (t, 1 H, J = 9,8 Hz), 3,47 (dt, 1 H, J= 22,3, 7,9 Hz); LRMS (ES) m/z
499,1 (M*+1). | '

Vi du 60: Tdng hop hop chét 11245 N-(4 (5- (d1ﬂometvl) 1.3.4- oxadlazol 2-

y1)-2-flobenzyl)-1- (metvlsulfonvl)-N phenvlazet1d1n-3 cacboxamlt

. . F ° F
: N ' N
HCl -
/://§o °>——CF H o o i o>fCFzH
: : A /
. B Vak 5N N-N |

N-(4-(5-(diflometyl)-1,3 4-oxadiazol-2-yl)-2-ﬂobenzyl)-NéphéhylaZetidin;3- |
cacboxamlt hydroclorua (0,050 g, 0,114 mmol), duoc téng hop & budce 3 cua Vi du
53, va N,N-diisopropyletylamin (0, 040 ml, 0,228 mmol), dugc pha lodng trong
diclometan (10 ml) & nhiét do phong, va me_tansulfonyl clorua
(0,010 ml, 0,125 mmol) dugc bd sung vao dung dich. Hon hop dugc kh_ua"y o cung -
nhiét d6 trong 18 gid. Nude duge bd sung viao hdn hop phén tmg, sau d6 hdn hop
dugc chiét bang etyl axetat. L6p hitu co duge rira bang dung dich natri clorua bio
hoa, duoc say kho6 bang magie sulfat khan, duoc loc, va duge c6 dic dudi ap suét
thdp. San phidm c6 dic dugc tinh ché biang sic ky cft (SiOz, cot 4 g;
metanol/diclometan = 0-20%) va duch' o dic dé thu duogc hop chit mong muébn |

(0,013 g, 23,7%) du6i dang chét rin mau tring.
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'H NMR (CDCl;, 700 MHz) § 7,88 (d, 1 H, J= 7,9 Hz), 7,75 (d, 1 H, J=9,6
Hz), 7,55 (dd, 1 H, J = 18,1, 10,7 Hz), 7,40 (d, 3 H, J = 1,6 Hz), 7,02 — 6,84 (m, 3
H), 5,07 (4, 2 H, J = 14,4 Hz), 4,14 (t, 2 H, J= 7,5 Hz), 3,71 (1, 2 H, J = 8.3 Hz),
3,39 -3,32 (m, 1 H), 2,91 (s, 3 H); LRMS (ES) m/z 481,2 (M*+1).

Vi du 61: Téng hop hop chét 11246, N-(2-flo-4-(5-(triflometyl)-1.3 4-

oxadiazol-2-vl)benzvl)-N-phenylaxetamit

Budce 1: Tdng hop metyl 3-flo-4-((N -phenvlaxetamido)metvl)benzoat

Metyl 3-flo-4-((phenylamino)metyl)benzoat (0,150 g, 0,579 mmol) va
N,N-diisopropylamin (0,199 ml, 1,157 mmol) dirqc pha loﬁhg' trong _' diciometan
(10 ml) & nhiét do phong va axétyl clorua (0,045 ml, 0,636 mmol) du.qc bd sung vao
dung dich, va sau d6 dugc khqu & cung nhiét d9 trong 18 gid. Nude duge b sung.
vao hén hop phan ting, sau d6 hdn hop duge chiét bang e”tyl.‘axetat. Lép hitu co
dugc rtra bang dung dich natri clorua bio hoa, dugc sdy kh_é_ bing magie sulfat |
khan, dugc loc, va duge co dic dudi 4p sudt thép. San phim cb dic du’qé tinh ché
bang sic ky cot (SiOz, cOt 4 g; etyl axetat/hexan = 0-80%) va duoc cd dic dé thu
dugc hop chit mong muén (0,158 g, 90,6%) duéi dang dau khong mau.

Budce 2: Toéng hop N-( 2-flo-4-( hvdrazincacbonvl)benzyl)'-N-phenvlaxetamit

S L |
Q/l?@Yo —. /&?@Yo

Metyl 3-ﬂ0-4-((N-phenylaxetamido)metyl)b_enzoat. (0,158 g, 0,524 mmol)
duoc téng hgp. & bude 1, va nito monooxit (0,4‘95 ml, 10,487 mmol) dugc tron trong
etanol (10 ml) & nhiét do phéng, va hén hop dugc 1am néng hdi luu trong 5 gio, va

sau d6 duge lam mat xudng nhiét do phong. Nuée duge bd sung vao hdn hop phan

-06-



32443

g, sau d6 hdn hop duge éhiét bang etyl axetat. Lép hitu co dugce rira bang dung
dich natri clorua bz”io hoa, dugc séy kho bﬁng magie _sulfat khan, duoc loc, va duoc
cd daé dudi ap suét thap. qu chit mong mudn duoc st -dun'g' ngay rh_e‘l khﬁng cin
tinh ché thém (0,150 g, 94,9%) ¢6 dang diu khong mau. |

Budc 3: Téng' hop N5(2-ﬂ.o-4-(2-(2,2,2-triﬂanetvl)hvdrazin-1-'

cacbonyl)benzyl)-N-phenylaxetamit

/LA©YO C\N W ©
o R /go N‘u’mc&
. HN\NHZ A | o

N-(2-ﬂo-4-(hydrazincacbonyl)benzyl)-N-phenylaxetamit_ (0,075 g,

0,249 mmol) dugc téng hop & bude 2 va trietylamin (0,069 ml, 0,498 mmiol) dugc
pha loang trong diclometan (10 ml) ¢ nhiét d6 phong va énhydrit trifloaxetic (0,042
“ml, 0,299 mmol) dugc bd sung véo dung dich. H5n hop duoc kh‘uéy & cung nhiét do
trong 1 gio. Nude duoce bd lsung vio hon hop phan tmg, sau o hdn hop dugc'éhié't |
bang etyl axetat. L6p hitu co dugc ria bang dung dich né_tri clorua béo hoa, dugc
sdy kho bing fnagie sulfat khan, dugc loc, va dwoc co dic dudi ap suit thap. Hop
chit mong mubn ‘du.’q.c str dung ngay mé khong cén tinh ché thém (0,090 g, 91,0%)

¢6 dang dau khéng mau.

Budce 4: Téng hop hop phét 11246

F ‘ ‘.4 ] F o
b, —“d
/J*o I N‘Ir_ll " CFy o o N‘j:l/>'CF3
N-(2-ﬂo-4-(2-(2,2,2-triﬂoaxetyl)hydrazin'—l-cacbonyl)benzyl)-N-
phenylaxetamit (0,090 g, 0,227 mmol) dugc téng hop & budc 3, va 1-metoxy-N-

trietylamoniosulfonyl-metanimidat (chit phan tng BurgeSs, 0,081 g, 0,340 mmol)

dugc tron vai dicldmetan (10 ml) va hdn hop duoc lam néng & 150°C duéi buc xa
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vi séng trong 30 phut, va sau d6 dugc 1am mat. ‘xuéng nhiét d6 phong dé két thuc
phan tmg. Nuéc duge bd sung vao hdn hgp phan ung, sau d6 hén horp duge chiét
bing etyl axetat. Lop hitu co duge rira bang dung dich natri clorua bdo hoa, dugc
say kho bang magie sulfat khan,. duoc loc, va durqc cd dac duéi ap suét thap. San
phim ¢b dic duge tinh ché bang sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-
80%) va duoc cb dic dé thu dugc hop chit mong mudn (0,004 g, 4,7%) duéi dang

dau khong mau. -

TH NMR (CDCls, 400 MHz) § 7,84 (dd, 1 H, J= 8,0, 1,6 Hz), 7,68 (dd, 1 H
J=9,7, 1,4 Hz), 7,60 (t, J= 7,6 Hz, 1 H), 7,36 — 7,28 (m, 3 H), 7,05 (dd, 2H,J=
7.9, 1,4 Hz), 5,03 (s, 2 H), 1,91 (s, 3 H); LRMS (ES) m/z 380,2_(M++1).

Vi du 62: Téng hop hop chit 11247, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-
vl)-2-ﬂobenzvl)-N-phenvlaxetarh-it

Bu6e 1: N-(4-(2-(2,2-diﬂ0axetv1)hvdrazin-1-cacbonvl)-2'-ﬂobcnzvl)-N-»

phenvlaxetamit

A, O
/IL/\@\?O . N b O
° ' S /&o o N‘ﬂJ\CFZH
HN. | o H _

N-(2-flo-4- (hydrazmcacbonyl)benzyl)-N-phenylaxetamlt (0,075 g, 0,249

mmol) dugc tong hop & bucrc 2 ctia vi du 61, va trietylamin (0,069 ml 0,498 mmol)
dugc pha loang trong diclometan (10 ml) & nhlet d6 phong va anhydrit 2,2-
difloaxetic (0,032 ml, 0,299 mmol) dugc bd sung vao dung dich. Hdn hop duogc
~ khudy & cling nhiét d6 trong 1 gid: Nudc duoc bd sung vao hén hop phén ng, sau
d6 hén hop dugc chiét bang etyl axetat. Lép hitu co duge rira bing dung dich natri
clorua bdo hoa, dugc séy kho b'éing magie sulfat khan, dugc loc; va dugc co defch

dudi 4p suét thap. Hop chét_mong mubn duqc sir dung ngay ma khong can tinh ché
thém (0,093 g, 98,5%) c6 dang diu khong mau. N |

‘Budc 2: Téng hop hop chit 11247
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N-(4-(2- (2 2- dlﬂoaxetyl)hydrazm-l cacbonyl) 2-flobenzyl)-N-
phenylaxetamit (0,093 g, 0,245 mmol) duoc tdng hop & budc 1, va 1- metoxy-N-
tr1etylamonlosulfonyl-metammldat (Chét phan tng Burgess, 0,088 g, 0,368 mmol)_
dugec tron trong diclometan (10 ml) va hdn hop duoc 1am néng & 150°C duéi birc xa
vi séng trong 30 phut, va sau d6 dugc 1am mat xuéng nhiét d6 phong dé két thl'lC.
phan Gng. Nudc du'qcvbé. sung vao hdn hop phﬁn ung, sau d6 hén hop dugc chiét
bing etyl axetat. Lép hitu co dugc rira b%lng dung dich natri clorua bﬁo hoa, dugc
, sdy kho bing magie sulfat k.han.,’ duoc loc, va duge ¢b dic dudi ap sudt thip. San
phim cb dic dugc tinh ché bang sic ky 06t (SiOzb 06‘[ 4 g; étyl axetat/hexan = 0- -
80%) va dugc co dic dé thu duoc hop chét mong mudn (0 005 g, 5,6 %) du‘01 dang

dau khong mau.

'H NMR (CDC13,‘4(')0 MHz) 5 7,84 (dd, J = 8,0, 1,6 Hz, 1 H), 7,69 (dd, ] =
9,8, 1,5 Hz, 1 H), 7,58 (t, = 7,6 Hz, 1 H), 7,37 - 7,30 (m, 3 H),7,06 - 7,03 (m, 2 H),
6,90 (t, J = 48,6 Ha, 1 H), 5,04 (5, 2 H), 193 (5, 3 H); LRMS (ES) m/z 3622
o, N

Vi du 63: Téng hop hop chét 11325, N-(4-(5-(diflometyl)-1.3 4-oxadiazol-2-
y1)-2-flobenzyl)-N-( 3-ﬂophén$fl)- 1-metylazetidin-3 Qcacboxamit '

Budc 1: Téng hop tert-bﬁtvl 3-((2-ﬂo-4-(metoxVéacbonvl)benzvl)B-.

flophenyl)cacbamoyl)azetidin-1-cacboxylat

F NH F N
b
e o L e,
Boc’N Boc’N , o

: Tert-butyl 3-=((3-ﬂophenyl)cacbamoyl)azetidin-l-cacboxylat (0,550 g, 1,869

mmol) dugc pha lodng irong tetrahydrofuran (80 ml), va natri hy'drua (60,00%,
0,149 g, 3,737 mmol) duge bd sung tir tir vao dung dich trong khi nhi€t 4o dugc duy
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W & 0°C. Hbn hop duoc khudy trong 20 phut, va tidp do6 metyl

4-(bromometyl)-3-flobenzoat (0,508 g, 2,056 mmol) dugc bd sung vio. HSﬁ.th |
phén Ung dudc khudy & 50°C trong 12 gid, va dugc 1am mat xu(")ng.nhiét do phong.
Tiép d6, nuéc (20 ml) duge bd sung vao hdn hop phan tng & 0°C, sau d6 hdn hop -
dugc khudy trong 5 phut. Sau khi két thiic phan Gmg, nudc duge bb sung vao hén
hop phén tng, sau d6 hdn hop duoc chiét bing etyl axetat. Lop hitu co dugc rira
bang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sulfat khan, dugc
loc, va dugce ¢o déc duéi ap suét thip. San phém co dic .dudc tinh ché bing sic ky
cot (SiOz, cdt 80 g; etyl axetat/hexan = 5-50%) va dlic_rc co dac dé thu durqc hop chét

mong muén (0,7 00 g, 81,4%) dudi dang ch‘ét rin mau tréng.

Budc 2: Tong hop tert-butvl 3- ((2-flo-4- (hvdrazmcacbonvl)benzvl)(3- ,

ﬂophenvl)cacbamovl)azeudm-1 cacboxylat

70@ ﬁ@w

Tert-butyl : 3-((2-ﬂo-4-(metOxycaébonyl)benzyl)G-

flophenyl)cacbamoyl)azetidin-1-cacboxylat (0,7 00 g, 1,520 mmol) dugc téng hop &
bude 1, va hydrazin monohy’dr'at (1,475 ml, 30,403 mmol) dugc tron trong etanol
(50 ml) & nhiét do ph(‘)ng, va hdn hop duge 1am n(')ng héi luu trong 12 gid, va sau d6

duoc 1am mét xubng nhlet d6 phong. Hon hop phan ng duoc cd déc dudi ap sut |

thap dé loa1 bd dung méi, va nuéc duge bd sung vao dé co dic, tiép d6 hén hop

dugc chlet bang diclometan. Lép hitu co' duge rira bing dung d1ch natri clorua bdo
hoa, dugc sdy khd bing magie sulfat khan, dwoc loc, va duoc ¢b dic dudi ap sut
thép. Hop chit mong muén dugc st dung ngay ma khong can tinh ché thém (0,600

g, 85,7 %) co dang chat ran mau tring.

.Birc')rc 3: Téng” hop tert-butvl 3-((4-(2-(2,2-difloaxetyDhydrazin-1-cacbonyl)-

2-ﬂobenzvl)( 3-flophenyl)cacbamoyl)azetidin-1-cacboxvylat
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Boc” 9 ~ Boc™" o "
Tert-butyl .' 3-((2-ﬂo-4-(hydrazincacbonyl)benzyl)(3-
ﬂophenyl)cacbamoyl)azétidin-l-cacboxylat (0,600 g, 1,303 mmol) dugc tong hop &
budce 2 va trietylamin (0,218 ml, 1,564 mmol) dugc pha loang trong diclometan (50
ml) & nhiét do phong va anhydrit difloaxetic (0,178 ml, 1,433 mmol) duorc bd sung
vao dung dich. Hén hop dugc khudy & cung nh1et do trong 4 glo Dung dich amoni
clorua bdo hoa duge bd sung vao hdn hop phan ung, sau do hdn hop dugc chiét )
bang diclometan. Lép hitu co dugc rira bing dung dich natri clorua bad ‘h(_‘)a, -dugc
sdy kho b%mg magie sulfat khan, dugc loc, va dudc coO dac vduc’ri ap suat thap. Hop
chit mong mubn dugc st dung ngay ma khong can tinh ché thém (0 600 g, 85,5%)

c6 dang dau khong mau.

Buéc 4: Téng hop tert-butyl 3-((4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-

flobenzyl)(3 aﬂophenvl)cacbamovl)azetidin- 1-cacboxylat.

' N, . o :
(o] N CF,H . [e] .

@* N“CF Njg [ Oy—CFH
Boc” o o . Boc” .- NN

Tert-butyl 3-((4-(2-(2,2-diﬂoaxe_tyl)hydrazin-1-cacbonyl)-Z-ﬂobenzyl)(?:-
flophenyl)cacbamoyl)azetidin-1-cacboxylat (0,600 g, 1,114 mmol) dwgc téng hop &
budc 3, va 1-metoxy-N-triety1athniosulfonyl-m'etanimidat (chat phan ung Burgess,
0,398 g, 1,671 mmol) duoc tf(f)n trong tétrahydrofuran (15 ml) & nhiét d phong.
Hdn hop duoc lém-néﬁg & 150°C duéi birc xa vi séng trong 30 phut, va tiép d6
duoc lam m’ét xuéng nhiét d6 phong dé két théic phan tng. Nudce dugce bé sung vao
hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hiru co duoge
rira bang dung dich natri clorua bdo hoa, dugc 'séy kho bf?l‘ng magie sulfat khan,
duogce loc, va dugc cd dic dudi ap suit thap Sén pham cd ddc duoc tinh ché bing
sic ky cot (Si02, cft 40 g; etyl axetat/hexan = 5-30%) va dugc cd dic 8 thu dugc
hop chét mong mubn' (0,500 g, 86,2%) dudi dang chit rin mau tring.
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Buéc 5: Tdéng hop N-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-2-flobenzyl)-

N-(3-flophenyl)azetidin-3-cacboxamit hydroclorua

O

FN/\©\‘/ /\©\r
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Tert-butyl 3-((4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)(3-
flophenyl)cacbamoyl)azetidin-1-cacboxylat (0,500 g, 0,961 mmol) duogc tdng hop &
bude 4 duge pha lodng trong diclometan (50 ml) & nhiét do phong, va axit clohydric
(dung dich 4,00 M trong dioxan, 1,201 ml, 4,803 mmol) duoc bd sung vao dung
dich. Hén hop dugc khudy & cling nhiét do trong 12 gid. Hon hop phan tng dugce cd
dic dudi ap suét thap dé loai bé dung méi, va san phim ¢b dic dugc tao huyén dich
trong dietyl ete (50 ml) va duogc loc. Chét rén thu dugc duge rira b%lng dietyl ete, va
duogc sdy kho dé thu duge hop chit mong mubn (0,430 g, 98,0%) duéi dang chit

ran mau trang.

Budce 6: Tdng hop hop chit 11325

QW QW
Facr ™ N __,F N
(770 e (770 e
| 2 \ 2
HN N~N/ _N N\'j

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc téng hop
& budce 5, va formaldehyt (dung dich 37,00% trong nuéce, 0,012 ml, 0,164 mmol),

dugc pha lodng trong diclometan (10 ml) & nhi¢t d0 phong, va natri
triaxetoborohydrua (0,035 g, 0,164 mmol) duge bd sung vao dung dich. Hén hop
duoc khudy & cing nhiét do trong 18 gid. Nudc duge bd sung vao hén hop phan
g, sau d6 hdn hop duoc chiét bang diclometan. Lép hitu co duoc rira bing dung
dich natri clorua bdo hoa, dugc siy khod b%mg magie sulfat khan, dugc loc, va duoc

cd dic dudi ap suét thip. San phim c¢b dic duoc tinh ché bing sic ky cot (SiOa, cot
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4 g; metanol/diclometan = 0-20%) va dugc co déc dé thu dugc hop chét mong

mubn (0,007 g, 14,7%) dudi dang dau khong mau.

'H NMR (400 MHz, CDCl3) & 7,87 (dd, 1 H, J= 8,0, 1,6 Hz), 7,74 (dd, 1 H,
J=9,8,1,5Hz),7,53 (t, 1 H, J=17,6 Hz), 7,34 (td, 1 H, J= 8,2, 6,4 Hz), 7,09 (td, 1
H, J= 8.3, 2,3 Hz), 6,93 (dd, 1 H, J= 68,9, 34,4 Hz), 6,76 — 6,66 (m, 2 H), 4,99 (d,
2 H,J=19,7 Hz), 3,60 (dd, 2 H, J= 18,8, 10,8 Hz), 3,46 (t, 2 H, J = 8,0 Hz), 3,35
(dt, 1 H, J = 16,2, 8,1 Hz), 2,44 (d, 3 H, J = 13,4 Hz); LRMS (ES) m/z 435,2
(M*+1).

Vi du 64: Tdng hop hop chit 11326, N-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-
v1)-2-flobenzyl)-1-etyl-N-(3-flophenyl)azetidin-3-cacboxamit

/©\ I /©\ I
F N
FHCl N -
/j/go (o] CF.H U/go \ 0>_—CF H
|\ ) / 2
HN Nyl N N

=
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc téng hop
& bude 5 cua vi du 63, va axetaldehyt (0,009 ml, 0,164 mmol), dugc pha lodng
trong diclometan (10 ml) & nhiét do phong, va natri triaxetoborohydrua (0,035 g,
0,164 mmol) dugc bd sung vao dung dich. Hon hop dugc khudy & cling nhiét do
trong 18 gid. Nudc duoc b sung vao hdn hop phan tmg, sau d6 hon hop duge chiét
bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc
séy kho b%mg magie sulfat khan, dugc loc, va dugce c6 dédc dudi ap suét thép. San
phém ¢d dic dugc tinh ché béng séc ky cdt (SiO2, cft 4 g; metanol/diclometan = 0-
20%) va dugc ¢ dic dé thu duge hop chit mong mudn (0,007 g, 14,3%) duéi dang

dau mau vang.

IH NMR (400 MHz, CDCLs) § 7,87 (dd, 1 H, J= 8,0, 1,5 Hz), 7,73 (dd, 1 H,
J=98, 1,5 Hz), 7,54 (t, | H, J= 7,6 Hz), 7,33 (td, 1 H, J = 8,1, 6,4 Hz), 7,08 (td, 1
H,J =83, 1,9 Hz), 6,93 (dd, 1 H, J= 69,2, 34,1 Hz), 6,78 — 6,69 (m, 2 H), 4,99 (d,
2 H,J= 19,8 Hz), 3,50 — 3,18 (m, 5 H), 2,59 (q, 2 H, J=7,2 Hz), 0,96 (t, 3 H, J =
7,2 Hz); LRMS (ES) m/z 449,3 (M*+1).
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Vi du 65: Téng hop hop chit 11327, N-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-

y1)-2-flobenzyl)-N-(3-flophenyl)-1-propylazetidin-3-cacboxamit

:
Sy
/3/§0 ) /jgo | )—CFH

e

-4

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tbng hop
& bude 5 cua vi du 63, va propionaldehyt (0,010 g, 0,164 mmol), dugc pha lodng
trong diclometan (10 ml) & nhiét d6 phong, va natri triaxetoborohydrua (0,035 g,
0,164 mmol) dugc bd sung vao dung dich. Hon hop duge khudy & ciing nhiét do
trong 18 gi¢. Nudc duoc bd sung vao hdn hgp phan tmg, sau d6 hdn hop duge chiét
bing diclometan. Lép hitu co dugce rira bing dung dich natri clorua bdo hoa, dugc
siy kho bang magie sulfat khan, dugc loc, va dugc cd dic dudi ap suét thip. San
phém cO dac duogc tinh ché béng séc ky cot (SiO2, cdt 4 g; metanol/diclometan = 0-
20%) va dugc ¢b dic dé thu dugc hop chit mong muén (0,017 g, 33,6%) dudi dang

dau khong mau.

'H NMR (400 MHz, CDCls) § 7,86 (dd, 1 H, J= 8,0, 1,5 Hz), 7,72 (dd, 1 H,
J=98, 1,5 Hz), 7,51 (dd, 1 H, J= 15,7, 8,0 Hz), 7,32 (tt, 1 H, J = 11,9, 5,9 Hz),
7,07 (td, 1 H, J = 8,1, 2,1 Hz), 6,90 (dd, 1 H, J = 58,6, 44,7 Hz), 6,77 — 6,68 (m, 2
H), 4,99 (d, 2 H, J = 16,3 Hz), 3,61 — 3,47 (m, 2 H), 3,47 — 3,31 (m, 3 H), 2,57 (dd,
2 H, J = 18,4, 10,5 Hz), 1,39 (dq, 2 H, J = 14,9, 7,4 Hz), 0,90 — 0,81 (m, 3 H);
LRMS (ES) m/z 463,2 (M*+1).

Vi du 66: Tébng hop hop chit 11328, 1-butyl-N-(4-(5-(diflometyl)-1.3.4-

oxadiazol-2-y1)-2-flobenzyl)-N-(3-flophenyl)azetidin-3-cacboxamit

Q1]
F N
>——CF H /3/§0 ° CF,H
z \/\/N N\~N/>—_ 2
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl1)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tbng hop
& budce 5 cua vi du 63, va butyraldehyt (0,012 g, 0,164 mmol), dugc pha lodng trong
diclometan (10 ml) & nhiét d§ phong, va natri triaxetoborohydrua (0,035 g, 0,164
mmol) dugc bd sung vao dung dich. Hbn hop duoc khudy & ciing nhiét d¢ trong 18
gid. Nude duoc bd sung vao hdn hop phan tmg, sau d6 hdn hop duge chiét bang
diclometan. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy
kho béng magie sulfat khan, dugc loc, va duge co dic dudi ap suét the‘ip. San phém
b dic duge tinh ché bang sic ky cot (SiOz, cot 4 g; metanol/diclometan = 0-20%)
va duge ¢ dic dé thu dwoc hop chit mong mubn (0,020 g, 38,4%) dudi dang diu

khong mau.

IH NMR (400 MHz, CDCl3) § 7,86 (dd, 1 H, J= 8,0, 1,5 Hz), 7,73 (dd, 1 H,
J=19,8, 1,5Hz), 7,51 (t, 1 H, J=17,6 Hz), 7,34 (dt, 1 H, J = 14,2, 6,5 Hz), 7,13 —
7,05 (m, 1 H), 6,90 (dd, 1 H, J= 58,6, 44,7 Hz), 6,77 — 6,64 (m, 2 H), 4,99 (d, 2 H,
J=13,6 Hz), 3,71 — 3,56 (m, 2 H), 3,56 — 3,38 (m, 3 H), 2,67 (dd, 2 H, J = 19,4,
11,4 Hz), 1,42 — 1,21 (m, 4 H), 0,92 — 0,79 (m, 3 H); LRMS (ES) m/z 477,3
(M*+1).

Vi du 67: Téng hop hop chit 11329, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

y1)-2-flobenzyl)-N-(3-flophenyl)-1-isopropylazetidin-3-arboxamit
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-

flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tdng hop
& bude 5 cia vi du 63, va axeton (0,012 ml, 0,164 mmol), dugc pha lodng trong
diclometan (10 ml) & nhiét d§ phong, va natri triaxetoborohydrua (0,035 g, 0,164
mmol) duge bd sung vao dung dich. Hon hop dugc khudy & ciing nhiét do trong 18
gid. Nudc duge bd sung viao hdn hgp phan tng, sau d6 hdn hop duoc chiét bing

diclometan. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, dugc séy
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kho b%mg magie sulfat khan, dugc loc, va duge c6 dic dudi ap suét thép. San phém
¢d dic duogc tinh ché b%mg séc ky cdt (SiO2, cdt 4 g; metanol/diclometan = 0-20%)
va dugc co dic dé thu duogc hop chét mong muén (0,010 g, 19,8%) dudi dang chét

ran mau trang.

IH NMR (400 MHz, CDCls) § 7,87 (dd, 1 H, J=8,0, 1,5 Hz), 7,73 (dd, 1 H,
J=98, 1,5 Hz), 7,54 (t, 1 H, J="7,5 Hz), 7,33 (it, 1 H, J= 12,4, 6,2 Hz), 7,07 (td, 1
H, J = 8,2, 2,0 Hz), 7,05 — 6,77 (m, 1 H), 6,78 — 6,68 (m, 2 H), 4,98 (d, 2 H, J =
19,6 Hz), 3,43 (s, 2 H), 3,37 — 3,22 (m, 3 H), 2,61 — 2,48 (m, 1 H), 1,02 — 0,92 (m, 6
H); LRMS (ES) m/z 463,2 (M*+1).

Vi du 68: Tdng hop hop chit 11330, 1-axetyl-N-(4-(5-(diflometyl)-1.3.4-

oxadiazol-2-y1)-2-flobenzyl)-N-(3-flophenyl)azetidin-3-cacboxamit
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tbng hop
& bude 5 cua vi du 63, va N,N-diisopropyletylamin (0,038 ml, 0,219 mmol), dugc
pha lodng trong diclometan (10 ml) & nhiét 4 phong, va axetyl clorua (0,009 ml,
0,120 mmol) dugc bd sung vao dung dich. Hén hop dugce khuéy & cung nhiét do
trong 18 gid. Nude duoc bd sung vao hdn hop phan tmg, sau 6 hdn hop duge chiét
bang diclometan. Lép hitu co dugce rira bang dung dich natri clorua bdo hoa, duoc
sdy kho bing magie sulfat khan, duoc loc, va dugc ¢b dic dudi ap sut thip. San
phdm c6 dic duge tinh ché bing sic ky cot (SiOz, cot 4 g; etyl axetat/hexan = 0-
90%) va dugc cd dic dé thu duge hop chit mong mubn (0,016 g, 31,6%) dudi dang

dau khong mau.

TH NMR (400 MHz, CDCl3) § 7,87 (dd, 1 H, J= 8,0, 1,6 Hz), 7,74 (dd, 1 H,
J=98, 1,6 Hz), 7,60 — 7,51 (m, 1 H), 7,40 — 7,30 (m, 1 H), 7,09 (td, 1 H, J= 8,2,
2,4 Hz), 7,06 — 6,78 (m, 1 H), 6,74 (dt,2 H, J=17.9, 6,8 Hz), 5,02 (d, 2 H, J= 19,1
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Hz), 4,45 (s, 1 H), 3,99 (d, 2 H, J= 33,8 Hz), 3,79 — 3,68 (m, 1 H), 3,31 (tt, 1 H, J =
8,8, 6,3 Hz), 1,82 (s, 3 H); LRMS (ES) m/z 463,2 (M*+1).

Vi du 69: Téng hop hop chit 11331, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

v1)-2-flobenzyl)-N-(3-flophenyl)-1-propionylazetidin-3-cacboxamit

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tbng hop
& budce 5 cia vi du 63, va N,N-diisopropyletylamin (0,038 ml, 0,219 mmol), dugc
pha loadng trong diclometan (10 ml) & nhi¢t d§ phong, va propionyl clorua
(0,011 ml, 0,120 mmol) dugc bd sung vio dung dich. Hén hop duge khudy & cling
nhiét 6 trong 18 gir. Nude duoc bd sung vao hdn hop phan tmg, sau d6 hdn hop
dwoc chiét bang diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo
hoa, dugc séy kho béng magie sulfat khan, dugc loc, va duge cd ddc dudi ap suét
thip. San phim c6 dic duoc tinh ché bing sic ky cot (SiOz, cot 4 g; etyl
axetat/hexan = 0-90%) va dugc c¢d dic dé thu duoc hop chét mong mubn (0,018 g,

34,5%) dué6i dang chét rin mau tring.

IH NMR (400 MHz, CDCls) § 7,87 (dd, 1 H, J= 8,0, 1,5 Hz), 7,73 (dd, 1 H,
J=9,8, 1,4 Hz), 7,54 (dd, 1 H, J = 16,0, 8,3 Hz), 7,35 (dd, 1 H, J = 14,4, 8,1 Hz),
7,13 — 7,05 (m, 1 H), 7,05 — 6,77 (m, 1 H), 6,74 (dd, 2 H, J=17.5, 5,3 Hz), 5,07 —
4,99 (m, 2 H), 4,35 (dd, 1 H, J = 24,2, 19,7 Hz), 4,14 — 3,79 (m, 2 H), 3,79 — 3,65
(m, 1 H), 3,32 (tt, 1 H, J= 8,9, 6,4 Hz), 2,11 — 1,94 (m, 2 H), 1,08 (dd, 3 H, J =
10,0, 5,1 Hz); LRMS (ES) m/z 477,3 (M*+1).

Vi du 70: Téng hop hop chét 11332, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-
y1)-2-flobenzyl)-N-(3-flophenyl)-1-isobutyrylazetidin-3-cacboxamit
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc té)ng hop
& budce 5 cua vi du 63, va N,N-diisopropyletylamin (0,038 ml, 0,219 mmol), dugc
pha loang trong diclometan (10 ml) & nhiét 4§ phong, va isobutyryl clorua (0,013
ml, 0,120 mmol) dugc b sung vao dung dich. Hon hop duoc khudy & cung nhiét do
trong 18 gid. Nuéc dugce bd sung vao hdn hop phan tng, sau d6 hdn hop duge chiét
bang diclometan. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, dugc
sdy khd bang magie sulfat khan, duoc loc, va dugc cd dic dudi ap suét thap. San
phdm c¢6 dic duge tinh ché bang sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-
90%) va dugc co dic dé thu duoc hop chét mong mubn (0,021 g, 39,1%) dudi dang

dau khong mau.

'H NMR (400 MHz, CDCLs) § 7,87 (dd, 1 H, J= 8,0, 1,4 Hz), 7,72 (dt, 1 H,
J=15,7,7,8 Hz), 7,54 (dd, 1 H, J = 15,6, 8,0 Hz), 7,36 (dd, 1 H, J = 8.3, 6,3 Hz),
7,15 = 7,05 (m, 1 H), 7,05 — 6,78 (m, 1 H), 6,78 — 6,68 (m, 2 H), 5,02 (d, 2 H, J =
19,0 Hz), 4,47 (s, 1 H), 4,07 — 3,62 (m, 3 H), 3,38 — 3,25 (m, 1 H), 2,48 — 2,30 (m, 1
H), 1,11 - 0,95 (m, 6 H); LRMS (ES) m/z 491,2 (M*+1).

Vi du 71: Tdng hop hop chit 11333, N-(4-(5-( diflometyl)-1.3.4-oxadiazol-2-
y1)-2-flobenzyl)-N-(3-flophenyl)-1-(metylsulfonyl)azetidin-3-cacboxamit

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzy1)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc tdng hop
¢ bude 5 cha vi du 63, va N,N-diisopropyletylamin (0,038 ml, 0,219 mmol), dugc

pha loadng trong diclometan (10 ml) ¢ nhiét d§ phong, va metansulfonyl clorua
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(0,009 ml, 0,120 mmol) dugc bd sung vao dung dich. Hoén hop duoc khqu & cung
nhiét d6 trong 18 gid. Nudc dugc bb sung vao hdn hgp phan tmg, sau d6 hdn hop
dugc chiét bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua bio
hoa, duoc séy kho béng magie sulfat khan, dugc loc, va dugc c6 didc dudi ap suét
thép. San phdm c6 dic dugc tinh ché bing sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 0-90%) va duoc c¢d dic dé thu dugc hop chit mong muén (0,012 g,

22,0%) dudi dang chét rdn mau tréng.

IH NMR (400 MHz, CDCLs) § 7,87 (dd, 1 H, J= 8,0, 1,5 Hz), 7,74 (dd, 1 H,
J=9.8, 1,4 Hz), 7,52 (dd, 1 H, J=15,1, 7,5 Hz), 7,36 (dd, 1 H, J= 11,1, 5,0 Hz),
7,14 — 7,07 (m, 1 H), 7,05 — 6,78 (m, 1 H), 6,78 — 6,69 (m, 2 H), 5,08 — 4,98 (m, 2
H), 4,16 — 4,07 (m, 2 H), 3,77 — 3,68 (m, 2 H), 3,41 — 3,28 (m, 1 H), 2,89 (d, 3 H, J
= 5,3 Hz); LRMS (ES) m/z 499,2 (M*+1).

Vi du 72: Téng hop hop chét 11334, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-

v1)-2-flobenzyl)-1-(etylsulfonyl)-N-(3-flophenyl)azetidin-3-cacboxamit

N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzyl)-N-(3-
flophenyl)azetidin-3-cacboxamit hydroclorua (0,050 g, 0,109 mmol), dugc téng hop
& bude 5 cua vi du 63, va N,N-diisopropyletylamin (0,038 ml, 0,219 mmol), dugc
pha lodng trong diclometan (10 ml) & nhiét d6 phong, va etansulfonyl clorua (0,015
ml, 0,120 mmol) dugc bd sung vao dung dich. Hén hop duoc khudy & cling nhiét 4o
trong 1 gidr. Nude duge bd sung vao hdn hop phan ting, sau d6 hdn hop duge chiét
bing diclometan. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, duoc
sdy kho bing magie sulfat khan, duoc loc, va dugc co dic dudi 4p sudt thip. San
phém ¢ dic duge tinh ché béng sdc ky cot (SiOa, cot 4 g; etyl axetat/hexan = 0-
90%) va dugc c6 dac dé thu duoc hop chét mong mubn (0,020 g, 35,7%) dudi dang

dau khéng mau.
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'H NMR (400 MHz, CDCl13) 8 7,87 (dd, 1 H, J = 8,0, 1,6 Hz), 7,79 — 7,70
(m, 1 H), 7,56 (dd, 1 H, J=15,7, 8,1 Hz), 7,35 (td, 1 H, J= 8,1, 6,4 Hz), 7,10 (td, 1
H,J=38,1, 2,1 Hz), 7,07 — 6,78 (m, 1 H), 6,78 — 6,70 (m, 2 H), 5,10 — 4,98 (m, 2 H),
4,22 — 4,10 (m, 2 H), 3,74 — 3,61 (m, 2 H), 3,41 — 3,30 (m, 1 H), 3,00 — 2,90 (m, 2
H), 1,34 (q, 3 H, J= 7,4 Hz); LRMS (ES) m/z 513,2 (M*+1).

Vi du 73: Téng hop hop chit 11339, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-
v1)-2-flobenzyl)-N-(3-flophenyl)axetamit

Buéc 1: Tdng hop metyl 4-(bromometyl)-3-flobenzoat

Metyl 3-flo-4-metylbenzoat (8,500 g, 50,544 mmol),
1-bromopyrolidin-2,5-on (NBS, 9,446 g, 53,071 mmol) va azobisisobutyronitril
(AIBN, 0,415 g, 2,527 mmol) dugc tron trong diclometan (150 ml) & nhiét do
phong, va hdn hop dwoc 1am néng hdi lwu trong 18 gidy, va sau d6 dwgc lam mat
xudng nhiét d6 phong. Nudc duge bd sung vao hdn hop phan ting, sau d6 hdn hop
duoc chiét bang etyl axetat. Lop hitu co duoc rira bang dung dich natri clorua bdo
hoa, duge sdy kho b%lng magie sulfat khan, dugc loc, va duge cd dac dudi ép sut
thdp. San phim cb6 dic dugc tinh ché bing sic ky cot (SiOs, cot 40 g; etyl
axetat/hexan = 0-50%) va dugc cb dic dé thu duoc hop chit mong mudn (7,600 g,

60,9%) dudi dang chét rin mau tring.

Budc 2: Tdng hop metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat

3-Floanilin (1,000 g, 8,999 mmol), metyl 4-(bromometyl)-3-flobenzoat
(2,446 g, 9,899 mmol) dugc tong hop & bude 1 va N,N-diisopropyletylamin (3,102
ml, 17,999 mmol) dugc pha lodng trong axetonitril (50 ml) & nhiét d6 phong, va
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dung dich dugc khudy & cing nhiét dd trong 18 gio. Nuéc duge bd sung vao hén
hop phan ting, sau d6 hdn hop duge chiét bang etyl axetat. Lép hitu co duge rira
bing dung dich natri clorua bdo hoa, duge sdy kho bing magie sulfat khan, dugc
loc, va duge cd dic du6i ap sudt thdp. San phdm cb dic dugce tinh ché bang sic ky
cOt (SiO2, cot 24 g; etyl axetat/hexan = 0-80%) va dugc cd dic dé thu duogc hop chit
mong mubn (2,170 g, 87,0%) dudi dang diu khong mau.

Buéc 3: Tdng hop metyl 3-flo-4-(N-(3-flophenyl)axetamido)metyl)benzoat

J QW O
F H F N
OMe /&0 OMe
(o]

(o]

Metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat (0,200 g, 0,721 mmol)
duoc téng hop & bude 2 va N,N-diisopropyletylamin (0,251 ml, 1,443 mmol) dugc
pha lodng trong diclometan (10 ml) & nhiét d6 phong va axetyl clorua (0,061 ml,
0,866 mmol) dugc bd sung vio dung dich. Hén hop dugc khudy & ciing nhiét do
trong 18 gid. Nudc dugce bd sung vao hdn hop phan Gng, sau d6 hdn hop duge chiét
bang etyl axetat. L6p hitu co duge rira bing dung dich natri clorua bo hoa, dugc
sdy kho bang magie sulfat khan, duoc loc, va dugc c6 dic du6i ap suit thap. San
phdm ¢6 dic dugc tinh ché bang sic ky cot (SiOs, cot 12 g; etyl axetat/hexan = 0-
80%) va dugc co dac dé thu dugc hop chét mong mubn (0,210 g, 91,2%) dudi dang

dau mau vang.

Buéc  4: Tbng hop  N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-

flophenyl)axetamit

215 21k
F N F N H
oM
/&0 e /&O N\NHZ
(o] (o]

Metyl 3-flo-4-(N-(3-flophenyl)axetamido)metyl)benzoat (0,210 g, 0,658
mmol) dugc téng hop & bude 3, va hydrazin hydrat (0,658 g, 13,153 mmol) dugc

tron trong etanol (10 ml) & nhiét d6 phong, va hdn hop duge 1am néng hdi luu trong
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18 gio, va sau d6 duoc lam mat Xuéng nhiét d§ phong. Tiép do, nudc dugc bd sung
vao hdn hop phan g, sau do hdn hop duoc chiét bang etyl axetat. L6p hitu co
dugc rira bing dung dich natri clorua bdo hoa, dugc siy kho bang magie sulfat
khan, duoc loc, va dugc cd dic dudi ap sut thép. Hop chét mong mubn duoc st
dung ngay ma khong cAn tinh ché thém (0,187 g, 89,0%) c6 dang chét rin dang bot

mau trang.

Budc 5: Tdéng hop hop chét 11339

JOW JSW
F N F N
H —_—
/gi.\©ﬁ/N\NH2 /§/o\©\wo/>’CFZH
o N-N

N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-flophenyl)axetamit (0,090 g,

0,282 mmol) dugc tdng hop & budce 4 va trietylamin (0,079 ml, 0,564 mmol) dugc
pha lodng trong diclometan (10 ml) & nhiét do phong va anhydrit 2,2-difloaxetic
(0,037 ml, 0,338 mmol) dugc bd sung vao dung dich. Hon hop dugc khudy & cing
nhiét d6 trong 1 gid. Nude duge bd sung vao hdn hop phan tng, sau d6 hon hop
dugc chiét bang etyl axetat. Lép hitu co duge rira bing dung dich natri clorua bdo
hoa, dugc siy kho bing magie sulfat khan, dugc loc, va dugce ¢d dic dudi 4p suét
thdp. San phdm c6 dic dugc tinh ché bing sic ky cot (SiOz, cot 4 g;
etyl axetat/hexan = 0-80%) va dugc cd ddc d8 thu dwgc hop chét mong mudn

(0,071 g, 66,4%) dudi dang diu khong mau.

IH NMR (400 MHz, CDCL) § 7,85 (dt, 1 H, J = 13,6, 6,8 Hz), 7,75 — 7,66
(m, 1 H), 7,63 — 7,52 (m, 1 H), 7,32 (tt, 1 H, J= 12,0, 6,0 Hz), 7,10 — 7,01 (m, 1 H),
6,94 — 6,75 (m, 3 H), 5,02 (s, 2 H), 1,95 (s, 3 H); LRMS (ES) m/z 380,2 (M*+1).

Vi du 74: Téng hop hop chét 11340, N-(2-flo-4-(5-(triflometyl)-1.3.4-

oxadiazol-2-y1)benzyl)-N-(3-flophenyl)axetamit

Buéc 1: N-(2-flo-4-(2-(2.2 2-trifloaxety])hydrazin-1-cacbonyl)benzyl)-N-(3-

flophenyl)axetamit
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N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-flophenyl)axetamit (0,090 g,
0,282 mmol) dugc téng hop & buédce 4 cua vi du 73, va trietylamin (0,079 ml, 0,564
mmol) dugc pha lodng trong diclometan (10 ml) & nhiét 40 phong va anhydrit
trifloaxetic (0,048 ml, 0,338 mmol) dugc bd sung vao dung dich. Hon hop dugc
khudy & cing nhiét d6 trong 1 gior. Nude duoc bd sung vao hdn hop phan ung, sau
d6 hén hop dugc chiét bang etyl axetat. Lép hitu co dugce rira bing dung dich natri
clorua bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, va duge ¢6 dic
dudi ap suat thap. Hop chit mong mudn dugc sir dung ngay ma khong can tinh ché

thém (0,112 g, 95,7%) c¢6 dang dau mau vang.
Budc 2: Téng hop hop chit 11340

F F
F/©\N w © F/©\N
o N\ﬂJ\CFa o cr,

o N-N

N-(2-flo-4-(2-(2,2,2-trifloaxetyl)hydrazin-1-cacbonyl)benzyl)-N-(3-
flophenyl)axetamit (0,120 g, 0,289 mmol) dugc téng hop & budc 1, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chit phan ng Burgess,
0,103 g, 0,433 mmol) dugc tron trong tetrahydrofuran (10 ml) va hdn hop duogc 1am
noéng & nhiét do phong dudi birc xa vi séng trong 1 gid, va sau d6 duoc lam mat
xudng nhiét d6 phong dé két thiic phan tng. Nuéc duge bd sung vao hdn hop phéan
ting, sau d6 hdn hop duge chiét biang etyl axetat. Lép hitu co duge ria bing dung
dich natri clorua bdo hoa, dugc sy kho bing magie sulfat khan, duge loc, va duogc
c6 ddc dudi ap sudt thép. San pham cb dic dwgc tinh ché bing séc ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0-80%) va dugc ¢ dic dé thu dugc hop chét mong mudn
(0,029 g, 25,3%) dudi dang diu khong mau.

TH NMR (400 MHz, CDCl3) § 7,87 (dd, 1 H, J= 8,0, 1,4 Hz), 7,73 (d, 1 H, J
=9,7Hz), 7,61 (t, 1 H, J=7,6 Hz), 7,34 (td, 1 H, J= 8,1, 6,5 Hz), 7,05 (td, 1 H, J =
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8,3, 2,1 Hz), 6,84 (dd, 2 H, J = 22,0, 8,5 Hz), 5,03 (s, 2 H), 1,95 (s, 3 H); LRMS
(ES) m/z 398,1 (M*+1).

Vi du 75: Téng hop hop chét 11341, N-((5-(5-(diflometyl)-1,3.4-oxadiazol-
2-yDpyridin-2-y)metyl)-N-phenylisonicotinamit

Budce 1: Tdng hop metyl 6-( (N-phenvlisonicotinamido)metylnicotinat

Metyl 6-((phenylamino)metyl)nicotinat (0,050 g, 0,206 mmol) va trietylamin
(0,058 ml, 0,413 mmol) dugc pha lodng trong diclometan (10 ml) & nhiét 46 phong
va isonicotinoyl clorua hydroclorua (0,044 g, 0,248 mmol) dugc bd sung vio dung
dich, va sau d6 dugc khudy & cing nhiét do trong 1 gio. Nuée duoc bd sung vio
hén hop phan ting, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc
rira bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie sulfat khan,
duge loc, va duge c6 dac dudi ap sut thép. San phém cd dic duge tinh ché bﬁng
sic ky cot (SiO2, cot 4 g; etyl axetat/hexan = 0-80%) va duogc cd dic dé thu dugc
hop chit mong mubn (0,071 g, 99,0%) dudi dang diu khong mau.

Budc 2: Tbéng hop N-(( 5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-

phenylisonicotinamit

O, O,
P Lt

N o 7 e N So N “NH,

N~ o N~ (o]

Metyl 6-((N-phenylisonicotinamido)metyl)nicotinat (0,071 g, 0,204 mmol)

duoc téng hgp & budc 1, va hydrazin hydrat (0,199 ml, 4,088 mmol) dugc pha
lodng trong etanol (10 ml) & 90°C, va dung dich dugc khudy & cing nhiét do trong
1 gid, va sau d6 duoc lam mat xuéng nhiét do phong dé két thac phén ung. Nudc

dugc bd sung vao hdn hop phan (g, sau d6 hdn hop duoc chiét bing etyl axetat.
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Lép hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sy kho bang
magie sulfat khan, dugc loc, va duge cd dic dudi ap suét thép. Hop chét mong
muén dugc sir dung ngay ma khéng can tinh ché thém (0,070 g, 98,6%) c6 dang

dau khong mau.

Budc 3: Tdng hop hop chit 11341

( j\ N ( l N
N N N N
¥ =
~ \
| 2 0 NH, I (o] 1 />—CF2H
N__— (o] N~ N\N

N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-phenylisonicotinamit (0,070

g, 0,202 mmol) dugc tdng hop & bude 2 va trietylamin (0,056 ml, 0,403 mmol)
dugc pha lodng trong diclometan (10 ml) & nhiét d0 phong va anhydrit 2,2-
difloaxetic (0,028 ml, 0,262 mmol) dugc bd sung vao dung dich. Hoén hop duogc
khudy & cling nhiét d6 trong 1 gid. Nude dugce bd sung vao hdn hop phan tmg, sau
d6 hdn hop dugc chiét bing etyl axetat. Lép hiru co dugce rira bing dung dich natri
clorua bao hoa, dugc séy kho br?mg magie sulfat khan, dugc loc, va duge c6 dic
du6i 4p suét thdp. San pham cd dic dugc tinh ché bing sic ky cot (SiOs, cot 12 g;
etyl axetat/hexan = 0-100%) va dugc cd dic dé thu dugc hop chit mong muén

(0,045 g, 54,8%) duéi dang ddu khong mau.

'H NMR (400 MHz, CDCL3) § 9,29 (d, 1 H, J= 1,7 Hz), 8,47 (d, 2 H, J= 5,3
Hz), 8,38 (dd, 1 H, J=8,2, 2,2 Hz), 7,63 (d, | H, J=8,2 Hz), 7,25 — 7,16 (m, 5 H),
7,16 — 7,09 (m, 2 H), 7,09 — 6,79 (m, 1 H), 5,28 (d, 2 H, J = 21,7 Hz); LRMS (ES)
m/z 408,3 (M*+1).

Vi du 76: Téng hop hop chit 11356, N-(4-( 5-(diflometyl)-1.3.4-oxadiazol-2-

y1)-2-flobenzyl)-N-(3-flophenyl)propionamit

Budc 1: Tdng hop metyl 3-flo-4-(N-(3-

flophenyl)propionamido)metyl)benzoat
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Metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat (0,100 g, 0,361 mmol)
duoc téng hop & bude 2 cua Vi du 73, va N,N-diisopropyletylamin (0,126 ml, 0,721
mmol) dugc pha lodng trong diclometan (10 ml) & nhiét do phong va propionyl
clorua (0,041 ml, 0,469 mmol) duogc bb sung vao dung dich. Hon hop dugc khuéy V]
cung nhiét d9 trong 18 gid. Nudc duge bd sung vao hdn hop phan tmg, sau d6 hén
hop dugc chiét bang etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, va dugce cd diac dudi ap
sudt thdp. San phim cb dic dwgc tinh ché bang sic ky cot (SiO, cot 4 g; etyl
axetat/hexan = 0-50%) va duoc cb dic dé thu duoc hop chét mong mudn (0,100 g,

83,2%) duéi dang diu khéng mau.

Budc  2: Téng  hop N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-

flophenyl)propionamit

J O Q¥
F N F N
—_— H
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Metyl 3-flo-4-((N-(3-flophenyl)propionamido)metyl)benzoat (0,100 g, 0,300
mmol) dugc tong hop & bude 1, va hydrazin monohydrat (0,292 ml, 6,000 mmol)

dugc tron trong etanol (6 ml) & nhiét &9 phong, va hdn hop duoc lam nong hdi luu
trong 18 gio, va sau d6 dugc 1am mat xudng nhiét do phong. Hon hop phan tng
duoc cd dic dudi ap sudt thap dé loai bo dung mdi. Hop chit mong muén dugc sir

dung ngay ma khong can tinh ché thém (0,098 g, 98,0%) c¢6 dang d4u khong mau.

Budc 3: Tbng hop N-(4-(2-(2.2-difloaxetyDhydrazin-1-cacbonyl)-2-

flobenzyl)-N-(3-flophenyl)propionamit
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N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-flophenyl)propionamit (0,098 g,
0,294 mmol) duogc téng hop & bude 2 va trietylamin (0,082 ml, 0,588 mmol) dugc
pha lodng trong diclometan (10 ml) & nhi¢t d0 phong va anhydrit
2,2-difloaxetic (0,038 ml, 0,353 mmol) dugc bd sung vao dung dich. Hon hop dugc
khudy & cing nhiét do trong 2 gid. Nudc duge bd sung vao hdn hop phan tmg, sau
d6 hén hop dugc chiét bang etyl axetat. Lép hitu co duge rira bang dung dich natri
clorua bdo hoa, duoc séy kho béng magie sulfat khan, dugc loc, va duge c6 dic
dudi 4p sudt thap. Hop chit mong mudn dugc sir dung ngay ma khong cén tinh ché

thém (0,120 g, 99,2%) c¢6 dang dau khéng mau.

Budc 4: Téng hop hop chét 11356

F N o F N
N, L )
rgo ” CF,H o { />—CF2H
(o] N-N

N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-(3-

flophenyl)propionamit (0,120 g, 0,292 mmol) dugc téng hop & bude 3, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chit phan tGng Burgess,
0,104 g, 0,438 mmol) duoc tron trong tetrahydrofuran (10 ml) va hdn hop duge lam
néng & 150°C duéi birc xa vi séng trong 1 gid, va sau d6 dugc 1am mét xubng nhiét
d6 phong dé két thic phan tmg. Nudc dwoc bd sung vao hdn hop phén tng, sau d6
hén hop duogc chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich natri
clorua bdo hoa, dugc séy kho b%mg magie sulfat khan, dugc loc, va duge c6 dac
dudi 4p suét thip. San phim c6 dic duoc tinh ché bing sic ky cot (SiO2, cot 4 g
etyl axetat/hexan = 0-50%) va dugc c¢b dic dé thu dugc hop chit mong muébn (0,018
g, 15,7%) duéi dang dau khong mau.

TH NMR (400 MHz, CDCl3) § 9,29 (d, 1 H, J=1,7 Hz), 8,47 (d, 2 H, J=5,3
Hz), 8,38 (dd, 1 H, J= 8,2, 2,2 Hz), 7,63 (d, 1 H, J= 8,2 Hz), 7,25 — 7,16 (m, 5 H),
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7.16 — 7,09 (m, 2 H), 7,09 — 6,79 (m, 1 H), 5,28 (d, 2 H, J = 21,7 Hz); LRMS (ES)
m/z 408,3 (M*+1).

Vi du 77: Téng hop hop chit 11357, N-(4-(5-(diflomety])-1,3.4-oxadiazol-2-
y1)-2-flobenzyl)-N-(3-flophenyl)butyramit

Buéc 1: Tdng hop metyl 3-flo-4-((N-(3-flophenyl)butyramido)metyl)benzoat

215 2
F N F N
H OMe o OMe
(o] (o]

Metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat (0,100 g, 0,361 mmol)

duoc tong hop & bude 2 ciia vi du 73, va N,N-diisopropyletylamin (0,126 ml, 0,721
mmol) duoc pha loang trong diclometan (10 ml) & nhiét 46 phong va butyryl clorua
(0,049 ml, 0,469 mmol) dugc bd sung vao dung dich. Hon hgp duge khudy & cing
nhiét do trong 18 gid. Nude dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop
duoc chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua béo
hoa, duogc sy khod bing magie sulfat khan, duoc loc, va dugce co dic dudi 4p suit
thdp. San phim cb dic dwgc tinh ché bang sic ky cot (SiO, cot 4 g; etyl
axetat/hexan = 0-50%) va dugc co dic dé thu duoc hop chét mong mubn (0,103 g,

82,2%) dué6i dang diu khéng mau.

Budc  2: Téng  hop  N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-

flophenyl)butyramit

QW QW
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Metyl 3-flo-4-((N-(3-flophenyl)butyramido)metyl)benzoat (0,103 g, 0,297

mmol) dugc téng hop & bude 1, va hydrazin monohydrat (0,288 ml, 5,930 mmol)
duoc tron trong etanol (6 ml) & nhiét d6 phong, va hdn hop duoc 1am néng hdi luu

trong 18 gid, va sau d6 dugc lam mat xudng nhiét do phong. Hon hop phan tmg
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duge b ddc dudi ap suat thap dé loai bo dung méi. Hop chat mong mudn duge sir

dung ngay ma khong cin tinh ché thém (0,100 g, 97,1%) c6 dang diu khong mau.

Buéc  3: Téng hop N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-
flobenzyl)-N-(3-flophenyl)butyramit

/©\ i /©\ i
F N F N o
H —— H
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0 o H

N-(2-flo-4-(hydrazincacbonyl)benzy1)-N-(3-flophenyl)butyramit (0,100 g,

0,288 mmol) duoc téng hop & buédc 2 va trietylamin (0,080 ml, 0,576 mmol) duoc
pha loéng trong diclometan (10 ml) & nhiét do phong va anhydrit 2,2-difloaxetic
(0,038 ml, 0,345 mmol) dugc bd sung vao dung dich. Hon hop dugc khudy & cung
nhiét d¢ trong 2 git. Nudc duge bd sung vao hén hop phan tmg, sau d6 hdn hop
duoc chiét bang etyl axetat. L6p hitu co dugc rira bang dung dich natri clorua bio
hoa, duoc se"ly kho bﬁng magie sulfat khan, dugc loc, va dugce co dic dudi ap suét
thip. Hop chét mong mubn dugc sir dung ngay ma khong cin tinh ché thém (0,120
g, 98,0%) c6 dang diu khong mau.

Budce 4: Téng hop hop chit 11357

] N/\©\H/H Joj\ r N/\©\r
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N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-(3-
flophenyl)butyramit (0,120 g, 0,282 mmol) dugc tong hop & bude 3, vi

1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chdt phéan ung Burgess,
0,101 g, 0,423 mmol) dugc tron trong tetrahydrofuran (10 ml) va hén hop dugc lam
nong ¢ 150°C dudi bure xa vi séng trong 1 gid, va sau d6 duge 1am mat xudng nhiét
d6 phong dé két thuc phan ng. Nuéc duge bd sung vao hdn hop phan tng, sau do
hén hop dugc chiét bing etyl axetat. Lép hitu co duge rira bing dung dich natri

clorua bdo hoa, dugc say kho bang magie sulfat khan, duogc loc, va dugc c6 dic

-119-



32443

dudi ap suét thip. San phim cb dic dugc tinh ché bang séc ky cot (SiOz, cot 4 g;
etyl axetat/hexan = 0-50%) va dugc ¢ dic dé thu dwoc hop chét mong mubn

(0,012 g, 10,4%) dudi dang dau khong mau.

'H NMR (400 MHz, CDCls) § 7,87 (dd, 1 H, J=8,1, 1,7 Hz), 7,72 (dd, 1 H,
J=98,1,7Hz),7,59 (t, 1 H, J=17,6 Hz), 7,33 (td, 1 H, J=8,1, 6,3 Hz), 7,11 — 7,01
(m, 1 H), 6,93 — 6,75 (m, 3 H), 5,02 (s, 2 H), 2,10 (t, 2 H, J= 7,4 Hz), 1,64 (h, 2 I,
J=17,4Hz), 0,86 (t, 3 H, J=7,4 Hz); LRMS (ES) m/z 408,2(M*+1).

Vi du 78: Téng hop hop chit 11358, N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-
yl)-2-flobenzyl)-N-(3-flophenyl)-3-metylbutanamit

Budce 1: Tdng hop metyl 3-flo-4-((N-(3-flophenyl)-3-

metylbutanamido)metyl)benzoat
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Metyl 3-flo-4-(((3-flophenyl)amino)metyl)benzoat (0,100 g, 0,361 mmol)

duge tdng hop & bude 2 cia vi du 73, va N,N-diisopropyletylamin (0,126 ml,
0,721 mmol) dugc pha lodng trong diclometan (10 ml) & nhiét d6 phong va
3-metylbutanoyl clorua (0,057 ml, 0,469 mmol) duoc bd sung vao dung dich. Hon
hop duge khudy & cing nhiét do trong 18 gid. Nude dugc bd sung vao hdn hop
phéan tng, sau d6 hdn hop dugce chiét bang etyl axetat. Lép hitu co dugc rira bing
dung dich natri clorua bio hoa, duoc séy kho b.%mg magie sulfat khan, dugc loc, va
dugc ¢ dic dudi ap suét thdp. San phim cb dic duge tinh ché bang sic ky cot
(SiOy,

cOt 4 g; etyl axetat/hexan = 0-50%) va dugce co dic dé thu dugc hop chét mong
mubn (0,115 g, 88,2%) dudi dang diu khong mau.

Budc 2: Téng hop N-(2-flo-4-(hydrazincachonyl)benzyl)-N-( 3-flophenyl)-3-

metylbutanamit
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Metyl 3-flo-4-((N-(3-flophenyl)-3-metylbutanamido)metyl)benzoat (0,115 g,
0,318 mmol) duogc téng hgp & buéce 1, va hydrazin monohydrat (0,309 ml, 6,364
mmol) dugc trdn trong etanol (6 ml) & nhiét do phong, va hdn hop dugc 1am néng
hoi lwu trong 18 gid, va sau d6 duoc 1am mét xubng nhiét do phong. Hon hop phan
ting dugc cd dic dudi ap suét thip dé loai bo dung mdi. Hop chit mong mudn duge
sir dung ngay ma khong cén tinh ché thém (0,105 g, 91,3%) c6 dang dau khong

mau.

Budc 3: N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-(3-

flophenyl)-3-metylbutanamit

2k QW
F N H F N H j)\
o) “NH, o] H CF,H
(o] (o]

N-(2-flo-4-(hydrazincacbonyl)benzyl)-N-(3-flophenyl)-3-metylbutanamit

(0,105 g, 0,291 mmol) dugc téng hop & budc 2 va trietylamin
(0,081 ml, 0,581 mmol) duoc pha lodng trong diclometan (10 ml) & nhiét do phong
va anhydrit 2,2-difloaxetic (0,038 ml, 0,349 mmol) duoc ) sung vao dung dich.
Hon hop duge khudy & ciing nhiét d9 trong 2 giv. Nude duge bd sung vao hdn hop
phén tmg, sau d6 hdn hop duge chiét bang etyl axetat. L6p hivu co duge rira bing
dung dich natri clorua bdo hoa, duge sdy kho bing magie sulfat khan, dugc loc, va
dugc co dic dudi ap suit thap. Hop chit mong mubn dugc st dung ngay ma khong

can tinh ché thém (0,122 g, 95,6%) c6 dang dau khong mau.

Budc 4: Téng hop hop chit 11358

] N/\©\[(H Joj\ ) N/\©\r
N. (0}

o N CF,H o
N-N
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N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)-N-(3-flophenyl)-
3-metylbutanamit (0,140 g, 0,319 mmol) dugc téng hop & budc 3, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chdt phan tng Burgess,
0,114 g, 0,478 mmol) dugc tron trong tetrahydrofuran (10 ml) va hén hop duge 1am
néng & 150°C dudi birc xa vi séng trong 1 gid, va sau d6 duoc 1am mat xudng nhiét
d6 phong dé két thiic phan tmg. Nudc dwge bd sung vao hdn hop phan tmg, sau d6
hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc rira bing dung dich natri
clorua bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, va duogc ¢6 dic
duéi 4p suét thip. San phim co dic duoc tinh ché bang sic ky cot (SiOa, cot 4 g;
etyl axetat/hexan = 0-50%) va duogc cd dac dé thu dugc hop chét mong mubn (0,011
g, 8,2%) dudi dang ddu khong mau.

'H NMR (400 MHz, CDCls) § 7,87 (dd, 1 H, J = 8,0, 1,7 Hz), 7,72 (dd, 1 H,
J=9,8,1,7Hz), 7,60 (t, 1 H, J= 7,6 Hz), 7,33 (td, 1 H, J= 8,1, 6,3 Hz), 7,10 — 7,02
(m, 1 H), 6,93 — 6,74 (m, 3 H), 5,03 (s, 2 H), 2,18 (dg, 1 H, J = 13,5, 6,7 Hz), 2,01
(d, 2 H,J=7,0 Hz), 0,87 (d, 6 H, J= 6,6 Hz); LRMS (ES) m/z 422,3 (M*+1).

Vi du 79: Téng hop hop chit 11359, N-(3-flophenyl)-N-((5-(5-(triflometyl)-

1,3.4-oxadiazol-2-y])pyridin-2-y)metyl)isonicotinamit

Budce 1: Tdng hop metyl 6-((N-( 3-flophenyl)isonicotinamido)metyl)nicotinat

Metyl 6-(((3-flophenyl)amino)metyl)nicotinat (0,200 g, 0,768 mmol) va
N,N-diisopropyletylamin (0,268 ml, 1,537 mmol) dugc pha loang trong diclometan
(10 ml) & nhiét do phong va isonicotinoyl clorua (0,178 g, 0,999 mmol) dugc bd
sung vao dung dich. Hon hop dugc khudy & cling nhiét do trong 18 gid. Nude dugc
b6 sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bing etyl axetat. Lép
hitu co dugc rira bang dung dich natri clorua bdo hoa, dwoc sy kho bing magie

sulfat khan, dugc loc, va dugc ¢ dic dudi ap sudt thép. San phém cd dac duoc tinh
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ché bang sic ky cot (SiOy, cot 12 g; etyl axetat/hexan = 0-100%) va dugc co dic dé
thu duoc hop chit mong mudn (0,277 g, 98,7%) dudi dang diu khong mau.

Budc 2: Tbng hop N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-

yl)metyl)isonicotinamit

F/©\N | NS F/©\N | NS H
N o 2~ OMe N o AN,
N~ o} N~ (o]

Metyl 6-((N-(3-flophenyl)isonicotinamido)metyl)nicotinat (0,277 g, 0,758

mmol) dugc tdng hop & bude 1, va hydrazin monohydrat (0,737 ml, 15,163 mmol)
dugc tron trong etanol (10 ml) va hdn hop dugc lam néng & 120°C duéi bic xa vi
song trong 1 gid, va sau d6 dwoc 1am mét xudng nhiét do phong dé két thuc phan
ting. Nuéc duge bd sung vao hdn hop phan mg, sau d6 hdn hop dugc chiét bing
etyl axetat. L6p hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
béng magie sulfat khan, dugc loc, va duge c6 dac dudi ap suét thép. Hop chét mong
mubn dugc sir dung ngay ma khéng cén tinh ché thém (0,220 g, 79,4%) c6 dang

chit rin dang bot mau tring.

Budc 3: Téng hop N-(3-flopheny])-N-((5-(2-(2.2.2-trifloaxetyDhydrazin-1-

cacbonyl)pyridin-2-yl)metyl)isonicotinamit

l = H - l = H /U\
| A (o) “NH, | N (o] lr:ll CF;
N~ (o] N o

N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)isonicotinamit
(0,100 g, 0,274 mmol) duoc téng hop & budce 2 va trietylamin (0,076 ml, 0,547

mmol) dugc pha lodng trong diclometan (10 ml) & nhiét d6 phong va anhydrit
trifloaxetic (0,050 ml, 0,356 mmol) dwgc bd sung vao dung dich. Hdn hop duoc
khudy & ciing nhiét do trong 1 gid. Hon hop phén tng duge cd dic dudi ap sudt thip
dé loai bo dung méi. Hop chit mong mudn duoc st dung ngay ma khéng cin tinh

ché thém (0,121 g, 95,8%) c6 dang dau khdng mau.
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Budc 4: Téng hop hop chit 11359

F/©\N N\ (o) F/©\N N\
(AR o
N N
| (o] H CF; ' X (o] N\ />-—CF3
~N

N__~ (o] N__~

N-(3-flophenyl)-N-((5-(2-(2,2,2-trifloaxetyl)hydrazin-1-cacbonyl)pyridin-2-
yDmetyl)isonicotinamit (0,130 g, 0,282 mmol) dugc tdng hop & bude 3, va 1-
metoxy-N-trietylamoniosulfonyl-metanimidat (chat phan tng Burgess, 0,101 g,
0,423 mmol) dugc tron trong tetrahydrofuran (10 ml) va hdn hop dugc 1am néng &
150°C duéi birc xa vi séng trong 30 phit, va sau d6 duoc 1am mét xudng nhiét do
phong dé két thiic phan tig. Nudc dugc bd sung vao hdn hop phan tng, sau d6 hdn
hop duoc chiét bing etyl axetat. Lop hitu co dugc rira bang dung dich natri clorua
bdo hoa, dugc sy kho bing magie sulfat khan, dugc loc, va duogc co dic dudi ap
suit thdp. San phidm c6 dic dugc tinh ché bing sic ky cot (SiOz cdt
4 g; etyl axetat/hexan = 0-100%) va dugc co dac dé thu duoc hop chét mong mubn

(0,024 g, 19,2%) dudi dang ddu mau vang.

IH NMR (400 MHz, CDCls) & 9,37 — 9,26 (m, 1 H), 8,61 — 8,48 (m, 2 H),
8,40 (dd, 1 H, J = 8,2, 2,2 Hz), 7,63 (d, 1 H, J=8,2 Hz), 7,32 — 7,27 (m, 2 H), 7,18
(td, 1 H, J=8,2, 6,2 Hz), 7,02 (dt, 1 H, J= 9,4, 2,3 Hz), 6,96 — 6,87 (m, 2 H), 5,28
(s, 2 H); LRMS (ES) m/z 444,3 (M*+1).

Vi du 80: Téng hop hop chit 11360, N-((5-(5-(diflometyl)-1,3.4-oxadiazol-
2-yDpvridin-2-yl)metyl)-N-(3-flophenyl)isonicotinamit

Budc 1: Tong hop N-((5-(2-(2.2-difloaxetyl)hydrazin-1-cacbonyl)pyridin-2-

yl)metyl)-N-(3-flophenyl)isonicotinamit

(AR, — DU
NS0 “NH, NS0 N7 CFH
N o o
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N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)isonicotinamit
(0,120 g, 0,328 mmol) dugc téng hop & budc 2 ctia vi du 79, va trietylamin (0,092
ml, 0,657 mmol) dugc pha loang trong diclometan (10 ml) & nhi¢t d§ phong va
anhydrit 2,2-difloaxetic (0,046 ml, 0,427 mmol) dugc bd sung vao dung dich. Hbn
hop duoc khudy & cling nhiét d6 trong 1 gid. HOn hop phan tmg dugc co dic dudi
ap suét thip dé loai bo dung mdi. Hop chit mong muébn dwgc sir dung ngay ma

khong cAn tinh ché thém (0,140 g, 96,1%) c6 dang diu khéng mau.

Bude 2: Tdng hop hop chit 11360

g*@ S O/!\()\r -

N-((5-(2-(2,2-difloaxetyl)hydrazin- 1-cacbonyl)pyridin-2-yl)metyl)-N-(3-

flophenyl)isonicotinamit (0,140 g, 0,316 mmol) dugc téng hop & bude 1, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chdt phan Gng Burgess,
0,113 g, 0,474 mmol) dugc tron trong tetrahydrofuran (10 ml) va hén hop dugc lam
néng & 150°C dudi birc xa vi séng trong 1 gid, va sau d6 duge lam mét xudng nhiét
d6 phong dé két thiic phan tmg. Nudc duge bd sung vao hdn hop phan tng, sau d6
hén hop duogc chiét bang etyl axetat. Lép hitu co duge rira bing dung dich natri
clorua bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, va duge co dic
dudi ap sudt thap. San phdm cb dic duoc tinh ché bing sic ky cot (SiO2, cot 12 g;
etyl axetat/hexan = 0-100%) va dugc co dic d& thu dugc hop chit mong mubn

(0,021 g, 15,6%) dudi dang diu mau niu.

IH NMR (400 MHz, CDCls) § 9,35 — 9,24 (m, 1 H), 8,57 — 8,48 (m, 2 H),
8,40 (dd, 1 H, J=8,2, 2,2 Hz), 7,62 (d, 1 H, J= 8,2 Hz), 7,24 (d, 2 H, J = 1,5 Hz),
7,18 (td, 1 H, J= 8,2, 6,3 Hz), 7,08 — 6,98 (m, 1 H), 6,95 — 6,80 (m, 3 H), 5,27 (s, 2
H); LRMS (ES) m/z 426,3 (M*+1).

Vi du 81: Téng hop hop chit 11376, N-((5-(5-(diflometyl)-1.3.4-oxadiazol-
2-yvDpyridin-2-yl)mety1)-N-(3-flophenylnicotinamit
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Budce 1: Tdng hop metyl 6-(((3-flophenyl)amino)metyl)nicotinat
i LI
ORI & — Y
E NH, % OMe H Pz OMe
o o

3-Floanilin (1,500 g, 13,499 mmol) va metyl 6-formylnicotinat (2,452 g,

14,849 mmol) dugc pha lodng trong diclometan (10 ml) & nhiét d0 phong va natri
triaxetoborohydrua (4,291 g, 20,248 mmol) dugc bd sung vao dung dich. Hbén hop
duoc khudy & cling nhiét do trong 18 gid. Nudc dugc bd sung vao hdn hop phan
g, sau d6 hdn hop duoc chiét bang etyl axetat. Lép hitu co duge ria bang dung
dich natri clorua bao hoa, dugc séy kho b%mg magie sulfat khan, duoc loc, va duoc
cb dic dudi ap suét thip. San phim cb dic duoc tinh ché bing sic ky cot (SiOa, cot
40 g; etyl axetat/hexan = 0-80%) va dugc co dac dé thu dugc hop chét mong mudn

(2,830 g, 80,5%) dudi dang chit rin mau vang.

Budc 2: Tdng hop metyl 6-(N-(3-flophenyl)nicotinamido)metyl)nicotinat

/©\ N i /@\ N
F N X
] H I\ oMe I\ cl l/ OMe
= e Z Hel |\ o]
N P o

Metyl 6-(((3-flophenyl)amino)metyl)nicotinat (0,100 g, 0,384 mmol) dugc

téng hop & budc 1 va trietylamin (0,107 ml, 0,768 mmol) dugc pha lodng trong
diclometan (10 ml) & nhiét d§ phong, va nicotinoyl clorua hydroclorua (0,103 g,
0,576 mmol) dugc bd sung vao dung dich. Hén hop duoc khudy & cung nhiét do
trong 18 gid. Nudc duge bd sung vao hdn hop phan tng, sau d6 hdn hop duge chiét
bang etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, duge
sdy khd bing magie sulfat khan, dugc loc, va dugc ¢ dic dudi 4p sudt thip. San
phim cb dic duoc tinh ché bang séc ky cot (SiO, cdt 12 g; etyl axetat/hexan = 0-
80%) va dugc cd dic dé thu duge hop chit mong mubn (0,111 g, 79,1%) dudi dang

dau mau vang.
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Buéc 3: Tdéng hop N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-

yl)metylnicotinamit

S S
|\ o pZ OMe mo % N‘NH;
2 o] P o

N N

Metyl 6-((N-(3-flophenyl)nicotinamido)metyl)nicotinat (0,111 g,
0,304 mmol) dugc téng hop & budc 2, va hydrazin monohydrat (0,295 ml, 6,076
mmol) dugc tron trong etanol (10 ml) & nhiét dd phong, va hon hop dugc 1am néng
hoi Iru trong 18 gid, va sau d6 duoc lam mét xudng nhiét do phong. Hon hop phan
ting dugc cd dic dudi dp sudt thip dé loai bo dung mdi. Hop chit mong mudn dugc

str dung ngay ma khong cin tinh ché thém (0,108 g, 97,3%) c¢6 dang diu mau vang.

Budc 4: Tong hop N-(( 5-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)pyridin-2-

yDmetyl)-N-(3-flophenyl)nicotinamit

FO\NAENJ\”/H F/©\N | NS H JOJ\
(j/go & I N-NH, O/go Z T N\H CFH

N N

N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)nicotinamit

(0,111 g, 0,304 mmol) duogc téng hop & bude 3 va trietylamin (0,085 ml, 0,608
mmol) dugc pha lodng trong tetrahydrofuran (10 ml) & nhiét d6 phong va anhydrit
2,2-difloaxetic (0,050 ml, 0,456 mmol) duogc bd sung vao dung dich. Hon hop duoc
khudy & 80°C trong 18 gio, va tiép d6 dwgc lam mat xudng nhiét d6 phong dé két
thic phan tig. Nudc duogc bd sung vao hén hop phan tng, sau d6 hdn hop duge
chiét bing etyl axetat. Lép hitu co dugc ria bing dung dich natri clorua bdo hoa,
duoc séy kho béng magie sulfat khan, dugc loc, va dugc cd dic dudi ap sudt thép.
Hop chit mong mudn dugc sir dung ngay ma khong can tinh ché thém (0,133 g,
98,7%) c6 dang dau khong mau.

Bude 5: Tdng hop hop chit 11376
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N-((5-(2-(2,2-difloaxetyl)hydrazin- 1-cacbonyl)pyridin-2-yl)metyl)-N-(3-
flophenyl)nicotinamit (0,140 g, 0,316 mmol) dugc tong hop & budc 4, va
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chit phan (ng Burgess,
0,226 g, 0,947 mmol) dugc tron trong tetrahydrofuran (10 ml), va hén hop duoc
1am néng & 150°C duéi blrc xa vi séng trong 1 gidy, va sau d6 duge 1am mat xudng
nhiét d6 phong dé két thiic phan tmg. Nu6c duoc bd sung vao hdn hop phan ng,
sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugc rira bing dung dich
natri clorua bdo hoa, duoc séy kho béng magie sulfat khan, duoc loc, va dugce ¢d
dic du6i p suat thip. San phdm c¢6 dic dugce tinh ché bang sic ky cot (SiOs, cot 4
g;
etyl axetat/hexan = 0-80%) va dugc ¢d dic dé thu dwgc hop chit mong muébn

(0,018 g, 13,4%) dudi dang diu mau nau.

'H NMR (400 MHz, CDCL) & 9,35 — 9,24 (m, 2 H), 8,81 (d, 1 H, J = 5,1
Hz), 8,64 — 8,51 (m, 2 H), 8,41 (ddd, 1 H, J = 8,3, 3,6, 2,3 Hz), 7,81 — 7,62 (m, 2
H), 7,26 — 7,15 (m, 2 H), 6,88 — 6,42 (m, 2 H), 5,32 (d, 2 H, J = 2,8 Hz); LRMS
(ES) m/z 426,4 (M*+1).

Vi du 82: Tdng hop hop chét 11414, N-((5-(5-(diflomety])-1.3.4-oxadiazol-

2-y)pyridin-2-yl)metyl)-1-metyl-N-phenylpipetidin-4-cacboxamit

Budc 1: Tdng hop metyl 6-(( 1-(tert-butoxycacbonyl)-N-phenylpiperidin-4-

cacboxamido)metyl)nicotinat

Qe
o* et
Boc’N °

Tert-butyl 4-(phenylcacbamoyl)piperidin-1-cacboxylat (0,400 g, 1,314
mmol) dugc pha lodng trong tetrahydrofuran (30 ml), va natri hydrua (60,00 %,
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0,079 g, 1,971 mmol) dugc bd sung tir tir vao dung dich trong khi nhiét d¢ dugc duy
tri & 0°C. Hon hop duoc khudy trong 20 phut. Metyl 6-(bromometyl)nicotinat
(0,333 g,
1,446 mmol) duoc bd sung vao dung dich phan tmg, va sau d6 hdn hop duoc khudy
& nhiét d6 phong trong 12 gid. Tiép d6, nuée (2 ml) dugc bd sung vao hdn hop
phan tmg & 0°C, sau d6 hdn hop duge khudy trong 5 phut. Sau khi két thic phan
tng, nuéc duge bd sung vao hdn hop phan g, sau d6 hdn hop duge chiét bing
diclometan. dich chiét duoc loc qua mang loc bf‘mg chit déo dé loai bo két tia rén
va 16p nudc, va sau dé dugce cd dic dudi ap sut thép. San phém ¢0 dac duogc tinh
ché bang sic ky cdt (SiOs, cot 40 g; etyl axetat/hexan = 5-40%) va duogc co dic dé
thu dwoc hop chit mong mubn (0,390 g, 65,4%) dudi dang chét rin mau vang.

Buébc 2: Tong hop metyl 6-((N-phenylpiperidin-4-

cacboxamido)metyl)nicotinat hydroclorua

: L
©\N S N N\
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Metyl 6-((1-(tert-butoxycacbonyl)-N-phenylpiperidin-4-

cacboxamido)metyl)nicotinat (0,390 g, 0,860 mmol) dugc tong hop & bude 1 duge
pha lodng trong diclometan (30 ml), va axit clohydric (dung dich 4,00 M trong etyl
axetat, 2,150 ml, 8,599 mmol) dugc bd sung vao dung dich & 0°C. Hdén hop dugc
khudy & nhiét do phong trong 12 gid. Hon hop phan Gmg duoc ¢ dic dudi 4p suét
thap dé loai bd dung méi. Hop chit mong mudn dwoc sir dung ngay ma khong can

tinh ché thém (0,330 g, 98,4%) c6 dang chét rin mau trang.

Budc 3: Tdng hop metyl 6-((1-metyl-N-phenylpiperidin-4-

cacboxamido)metyl)nicotinat
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Metyl 6-((N-phenylpiperidin-4-cacboxamido)metyl)nicotinat hydroclorua
(0,150 g, 0,385 mmol) dugc tong hop & budc 2, formaldehyt (dung dich 37%,
0,143 ml, 1,924 mmol) va natri triaxetoborohydrua (0,204 g, 0,962 mmol) dugc pha
loang trong diclometan (20 ml) & nhiét 40 phong, va dung dich dugc khudy & ciing
nhiét do trong 18 gi. Nuéc dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop
dwgc chiét bing diclometan. Dich chiét duoc loc qua mang loc béng chét déo dé
loai bo két tia rin va 16p nude, va sau d6 dugc ¢b dic dudi ap suét thap. San pham
cd dac duogc tinh ché béng séc ky cot (SiO2, cot 12 g; metanol/diclometan = 0-10%)
va duoc c6 dic dé thu dugc hop chét mong mubn (0,120 g, 84,9%) duéi dang chét

rin dang bot.

Bude 4: Téng hop N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-1-metyl-N-

phenylpiperidin-4-cacboxamit
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Metyl 6-((1-metyl-N-phenylpiperidin-4-cacboxamido)metyl)nicotinat

(0,120 g, 0,327 mmol) duogc téng hop & bude 3, va hydrazin monohydrat (0,079 ml,
1,633 mmol) dwgc pha loing trong etanol (10 ml) & nhiét &6 phong, va hdn hop
duoc 1am néng hoi luu trong 12 gid, va sau d6 dwgc 1am mét xudng nhiét do phong
@& két thiic phan tmg. Hon hop phan tng dugc cd dic dudi ap suit thip dé loai bd
dung moi, va san phém cd dic dugce tinh ché bz‘?mg sic ky cot (SiO2, cot 4 g;
metanol/diclometan = 5-30%) va dugc ¢ dic dé thu dugc hop chét mong mudn

(0,115 g, 95,8%) dudi dang chit rin dang bot.

Budc 5: Toéng hop hop chét 11414

L,
N N
I = H | = (o]
o NHZ 0] | />-—CF2H
_N 0 _N N-N
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N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)- 1-metyl-N-phenylpiperidin-4-
cacboxamit (0,200 g, 0,544 mmol) dugc tdng hop & budc 4, anhydrit 2,2-difloaxetic
(0,178 ml, 1,633 mmol) va trietylamin (0,152 ml, 1,089 mmol) dwgc pha lodng
trong tetrahydrofuran (10 ml) & nhiét do phong, va dung dich dugc khudy & cing
nhiét 6 trong 18 gio. Nudc duge bd sung vao hdn hop phan tmg, sau d6 hdn hop
duoc chiét bang etyl axetat. Lép hitu co duoc rira bing dung dich natri clorua bo
hoa, duoc séy kho béng magie sulfat khan, dugc loc, va duge c6 dic dudi ap suét
thap. San phim co dic duge tinh ché bing sic ky ban mong (tAm SiO2, 20 x 20 x 1
mm; metanol/diclometan = 20 %) va dugc ¢b dic dé thu dugc hop chét mong mubn

(0,002 g, 0,9%) duéi dang chat rin mau tring.

'H NMR (400 MHz, CDCl3) § 9,30 — 9,24 (m, 1 H), 8,36 (dd, 1 H, J= 8,2,
2,2 Hz), 7,58 - 7,33 (m, 5 H), 7,25 - 7,22 (m, 1 H), 7,10 — 6,80 (m, 1 H), 5,05 (s, 2
H), 3,46 (d,2H,J=11,1 Hz), 3,26 (d,2 H, J=11,8 Hz), 2,91 (s, 2 H), 2,74 (d, 3 H,
J=4,1 Hz), 2,36 (s, 1 H), 1,96 (d, 2 H, J = 14,7 Hz); LRMS (ES) m/z 428,5
(M*+1).

Vi du 83: Tong hop hop chét 11418, N-((5-(5-(diflometyl)-1.3.4-oxadiazol-
2-y)pyridin-2-yl)metyl)-N-(3-flophenyl)-1-metylpiperidin-4-cacboxamit

Buédc 1: Téng  hop metyl 6-((1-(tert-butoxycacbonyl)-N-(3-

flophenyl)piperidin-4-cacboxamido)metyl)nicotinat

@ ~ Q.
T B'/\(jwo LT
F ~
Boc/N Boc/N

Tert-butyl 4-((3-flophenyl)cacbamoyl)piperidin-1-cacboxylat (0,400 g, 1,241

mmol) dugc pha lodng trong tetrahydrofuran (30 ml), va natri hydrua (60,00 %,
0,074 g, 1,861 mmol) dwgc bd sung tir tir vao dung dich trong khi nhiét 46 dugc duy
tri & 0°C. HOn hop phén tng dugc khudy trong 20 phit. Tiép d6, metyl
6-(bromometyl)nicotinat (0,314 g, 1,365 mmol) dugc bd sung vao dung dich phéan
tmg, va sau d6 hon hop duoc khudy & nhiét do phong trong 12 gid. Tiép d6, nude (2
ml) dugc bd sung vao hdn hop phéan img & 0°C, sau d6 hén hop duoc khudy trong 5
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phiit. Sau khi két thiic phan g, nudc duge bd sung vao hdn hop phan ting, sau do6
hén hop duge chiét bang diclometan. Dich chiét dugc loc qua mang loc bang chét
déo dé loai bo két tia rin va 16p nudc, va sau d6 dugce co dac dudi ap suét thép. San
phém cd dic dugc tinh ché b%mg séc ky cot (SiO2, cot 40 g;
etyl axetat/hexan = 5-40%) va dugc cd dic dé thu dwoc hop chét mong mudn

(0,400 g, 68,4%) dudi dang chat rin dang bot.

Budc 2: Toéng hop metyl 6-((N-(3-flophenyl)piperidin-4-

cacboxamido)metyl)nicotinat hydroclorua

J QW
l o — fHol Y
o F ~ o 7 0\
Boc,N o HN o)

Metyl 6-((1-(tert-butoxycacbonyl)-N-(3-flophenyl)piperidin-4-
cacboxamido)metyl)nicotinat (0,400 g, 0,848 mmol) dugc tong hop & budce 1 dugce
pha loang trong diclometan (30 ml), va axit clohydric (dung dich 4,00 M trong etyl
axetat, 2,121 ml, 8,483 mmol) dugc bd sung vao dung dich & 0°C. Hdn hop dugc
khudy & nhiét 4o phong trong 12 git. Hon hop phan tmg duge ¢6 dic dudi ap suit
thap dé loai bo dung méi. Hop chit mong mubn dwgc st dung ngay ma khong cin

tinh ché thém (0,340 g, 98,3%) c6 dang chét rin mau tréng.

Budc 3: Tbng hop metyl 6-((N-(3-flophenyl)-1-metylpiperidin-4-

cacboxamido)metynicotinat

Metyl 6-((N-(3-flophenyl)piperidin-4-cacboxamido)metyl)nicotinat
hydroclorua (0,150 g, 0,368 mmol) dugc téng hop & bude 2, formaldehyt (dung
dich 37% trong nuéc, 0,137 ml, 1,839 mmol) va natri triaxetoborohydrua (0,156 g,
0,736 mmol) dugc pha lodng trong diclometan (20 ml) & nhiét do phong, va dung

dich dugc khudy & cing nhiét do trong 18 gid. Nuéc duge bd sung vao hdn hop
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phan tng, sau d6 hdn hgp dugc chiét bang diclometan. Dich chiét dugc loc qua
mang loc béng chét déo @& loai bo két tia rin va 16p nudce, va sau d6 duoc cd dac
duéi dp sudt thip. San phdm cd dic dugce tinh ché bing sic ky cot (SiOs, cot 12 g;
metanol/diclometan = 0-10%) va dugc cd dic dé thu dugc hop chét mong mudn

(0,130 g, 91,7%) duéi dang chét rén dang bot.

Budc 4: Tbéng hop N-(3-flophenyl)-N-(( 5-(hydrazincacbonyl)pyridin-2-

ylmetyl)-1-metylpiperidin-4-cacboxamit

Metyl 6-((N-(3-flophenyl)-1-metylpiperidin-4-cacboxamido)metyl)nicotinat
(0,130 g, 0,337 mmol) duge tdng hop & bude 3, va hydrazin monohydrat (0,082 ml,
1,686 mmol) dugc pha loang trong etanol (10 ml) & nhiét dd phong, va hén hop
dugc 1am néng hdi hwu trong 12 gidy, va sau d6 duoc lam mat xudng nhiét d6 phong
dé két thic phan tmg. Hdn hop phan tmg dugc ¢b dic dudi 4p suét thip dé loai bo
dung mdi, va san phdm c6 dic dugc tinh ché b%lng séc ky cot (SiOa, cot 4 g;
metanol/diclometan = 5-30%) va dugc cd dic dé thu dugc hop chét mong mubn

(0,120 g, 92,3%) dudi dang chét rin dang bot.

Budc 5: Tdng hop hop chit 11418

l H —_— |
= N, = (o]
_N o _N N~N;

N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-1-

metylpiperidin-4-cacboxamit (0,200 g, 0,519 mmol) dugc tdng hop & budc 4 va
trietylamin (0,145 ml, 1,038 mmol) dugc pha lodng trong tetrahydrofuran (13 ml),
va anhydrit 2,2-difloaxetic (0,085 ml, 0,778 mmol) dugc bd sung vao dung dich &
nhi¢t d phong. Hon hop phén tmg duge 1im néng hdi huu trong 12 gid, va tiép d6

duoc 1am mét xudng nhiét do phong dé két thic phan tng. Nuéc duge bd sung vao
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hdn hop phéan Gng, sau do6 hén hop dugc chiét béng diclometan. Dich chiét duoc loc
qua mang loc bang chit déo dé loai bé két tua rin va 16p nudc, va sau d6 dugc cd
dic dudi ap sudt thip. San phdm cb dic dugc tinh ché bang sic ky cot (SiO 2, cot 12
g; metanol/diclometan = 0-15%), va dugc c6 dic, va tiép d6 nguyén li€u thu dugc
duoc tiép tuc tinh ché bing sic ky ban méng (tAm SiOz, 20 x 20 x 1 mm,
metanol/diclometan = 10%) va dugce cd dic dé thu duoc hop chét mong mubn

(0,015 g, 6,5%) dudi dang chit rin mau tréng.

'H NMR (400 MHz, CDCls) § 9,25 (m, 1 H), 8,38 (m, 1 H), 7,54 (m, 1 H),
7,35 (m, 1 H), 7,10 — 6,82 (m, 4 H), 5,05 (s, 2 H), 2,95 (m, 2 H), 2,42 — 2,32 (m, 5
H), 1,99 — 1,78 (m, 5 H); LRMS (ES) m/z 446,4 (M*+1).

Vi du 84: Tdng hop hop chit 11419, N-((5-(5-(diflomety])-1.3.4-oxadiazol-

2-yl)pyridin-2-yl)metyl)-1-etyl-N-(3-flophenyl)piperidin-4-cacboxamit

Buéc 1: Tbng hop metyl 6-((1-etyl-N-(3-flophenyl)piperidin-4-

cacboxamido)metyl)nicotinat

< C ~ N [o) F : N N\
Hcl U o, — Ao
o = 0\ H (o]
HN o N °

Metyl 6-((N-(3-flophenyl)piperidin-4-cacboxamido)metyl)nicotinat

hydroclorua (0,150 g, 0,368 mmol) dwgc tong hop & bude 2 cua vi du 83,
axetaldehyt (0,104 ml, 1,839 mmol) va natri triaxetoborohydrua (0,156 g, 0,736
mmol) dugc pha lodng trong diclometan (20 ml) & nhiét do phong, va dung dich
duge khudy & cling nhiét d6 trong 18 gio. Nudc duge bd sung vao hdn hop phan
g, sau d6 hdn hop dugc chiét bang diclometan. Dich chiét duoc loc qua mang loc
bang chat déo d& loai bo két tua rin va 16p nuée, va sau d6 dugce cd dic dudi ap suét
thdp. San phidm cb6 dic dugc tinh ché bing sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0-10%) va duoc ¢o dic dé thu duoc hop chét mong mudn

(0,130 g, 88,5%) duéi dang chit rin dang bot.
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Bude 2: Toéng hop 1-etyl-N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-

2-yDmetyl)piperidin-4-cacboxamit

Metyl  6-((1-etyl-N-(3-flophenyl)piperidin-4-cacboxamido)metyl)nicotinat
(0,130 g, 0,325 mmol) dugce tdng hop & bude 1, va hydrazin monohydrat (0,079 ml,
1,627 mmol) dugc pha lodng trong etanol (10 ml) & nhiét do phong, va hén hop
duogc 1am néng héi luu trong 12 gid, va sau d6 dugc 1am mét xudng nhiét do phong
dé két thic phan tmg. Hén hop phan tmg dugc c6 dic dudi dp suat thip d& loai bo
dung moi, va san phém cd dic duge tinh ché béng sdc ky cot (SiO2, cot 4 g;
metanol/diclometan = 5-30%) va dugc cd dic dé thu dwoc hop chét mong mudn

(0,120 g, 92,3%) dudi dang chét rén dang bot.

Budc 3: Téng hop hop chit 11419

1-etyl-N-(3-flophenyl)-N-((5-(hydrazincacbonyl)pyridin-2-
yDmetyl)piperidin-4-cacboxamit (0,200 g, 0,501 mmol) dugc téng hop & bude 2 va
trietylamin (0,140 ml, 1,001 mmol) dugc pha lodng trong tetrahydrofuran (13 ml),
va anhydrit 2,2-difloaxetic (0,082 ml, 0,751 mmol) dugc bd sung vao dung dich &
nhiét @6 phong. Hon hop phan tmg dwoc 1am néng hdi Iru trong 12 gio, va tiép do6
duge 1am mat xudng nhiét d6 phong dé két thuc phan tmg. Nuéc duge bd sung vao
hén hop phan tmg, sau d6 hdn hop dugc chibt bing diclometan. Dich chiét duoc loc
qua mang loc bing chit déo d& loai bé két tia rén va 16p nuée, va sau d6 dugce co
ddc dudi ap sudt thip. San phdm cd dic duge tinh ché bing séc ky cot (SiO,
cOt 12 g; metanol/diclometan = 0-15%), va dugc co dic, va tiép do san phém thu

duoc tiép tuc dugc tinh ché béng séc ky ban méng (tdm SiO2, 20 x 20 x 1 mm,
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metanol/diclometan = 10%) va dugc c¢b dic dé thu duge hop chit mong mudn

(0,015 g, 6,5%) duéi dang chat rin mau tring.

IH NMR (400 MHz, CDCl) § 9,25 (m, 1 H), 8,37 (m, 1 H), 7,52 (m, 1 H),
7,36 (m, 1 H), 7,12 — 6,82 (m, 4 H), 5,04 (s, 2 H), 3,11 (m, 2 H), 2,63 — 2,16 (m, 4
H), 2,01 — 1,90 (m, 5 H), 1,18 (m, 3 H); LRMS (ES) m/z 460,5 (M*+1).

Vi du 85: Tdng hop hop chit 11534, N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1,3.4-oxadiazol-2-y1)-2-flobenzyl)-2-(pyrolidin-1-yl)axetamit

Bude 1: Tong hop 2-(benzyloxy)-N-(4-clo-3-flophenyl)axetamit

Cl
Clj@\ (o] . FI j\NH
+

F 2 (o)

4-clo-3-floanilin (1,000 g, 6,870 mmol), axit 2-(benzyloxy) axetic
(1,179 ml, 8,244 mmol), 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit (EDC,
2,133 g, 13,740 mmol), 1H-benzo[d][1,2,3]triazol-1-01 (HOBt, 1,857 g,
13,740 mmol) va N, N-diisopropyletylamin (2,393 ml, 13,740 mmol) dugc pha
lodng trong diclometan (50 ml) & nhiét 9 phong, va dung dich dugc khudy & cing
nhiét d6 trong 18 gio. Nuéc dugc bd sung vao hdn hop phan tmg, sau d6 hdn hop
duoc chiét bing etyl axetat. Lép hitu co duoc rira bang dung dich natri clorua bio
hoa, dugc séy kho béng magie sulfat khan, dugc lgc, va duge cd dic dudi ap suét
thdp. San phdm cd dic dugc tinh ché bing sic ky cot (SiOz, cot 40 g;
etyl axetat/hexan = 0-50%) va dugc c¢d dic dé thu dwoc hop chét mong mudn

(1,880 g, 93,2%) dudi dang chét rin mau vang.

Buéc  2: Téng  hop  metyl  4-((2-(benzyloxy)-N-(3-clo-4-

flophenyl)axetamido)metyl)-3-flobenzoat

po! i S oY
F NH , Br I | N
OMe
o K& o OMe

OBn o OBn o
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2-(Benzyloxy)-N-(4-clo-3-flophenyl)axetamit (1,880 g, 6,401 mmol) dugc
téng hop & budc 1, va canxi cacbonat (1,327 g, 9,601 mmol) d dugc pha lodng
trong tetrahydrofuran (50 ml) & 0°C, va metyl 4-(bromometyl)-3-flobenzoat
(1,898 g, 7,681 mmol) dugc bd sung vao dung dich. Hén hop dugce khudy & nhiét
d6 phong trong 18 gi. Nuéc duge bd sung vao hdn hop phan g, sau d6 hdn hop
duge chiét bang etyl axetat. Lp hitu co duge rira bang dung dich natri clorua bio
hoa, duoc séy kho béng magie sulfat khan, dugc loc, va dugc cd dic duéi ap suét
thép. San phém cd dic dugc tinh ché b?lng sdc ky cot (SiOz, cot 40 g;
etyl axetat/hexan = 0-50%) va dugc c¢d dic dé thu dwgc hop chit mong mubn

(1,780 g, 60,5%) dudi dang diu mau vang.

Buéc 3: Tbéng hop 2-(benzyloxy)-N-(3-clo-4-flophenyl)-N-(2-flo-4-

(hydrazincacbonyl)benzyl)axetamit

F F
PO PO
cl N . ci N .
(§0 € (go “NH,
o

OBn o) OBn

Metyl 4-((2-(benzyloxy)-N-(3-clo-4-flophenyl)axetamido)metyl)-3-
flobenzoat (1,780 g, 3,871 mmol) dugc téng hop & budce 2, va hydrazin monohydrat
(5,644 ml, 116,120 mmol) dugc pha lodng trong hdn hop etanol (8 ml)/nude (2 ml)
& nhiét do phong, va hdn hop dugc khudy & 80°C trong 12 gid, va sau d6 duge lam
mét xubng nhiét d6 phong @& két thuc phan tng. Nudc duge bd sung vao hdn hop
phén tmg, sau d6 hdn hop dugc chiét bing etyl axetat. L6p hiru co duge rira bang
dung dich natri clorua bdo hoa, dugc sy kho bé“mg magie sulfat khan, duoc loc, va
duge ¢b dic dudi ap suét thap. Hop chit mong mubn dugce sir dung ngay ma khong

can tinh ché thém (1,580 g, 88,8%, chét rin mau vang).

Budc 4: Téng hop 2-(benzyloxy)-N-(3-clo-4-flophenyl)-N-(4-(2-(2.2-

difloaxetyl)hydrazin-1-cacbonyl)-2-flobenzyl)axetamit
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2-(Benzyloxy)-N-(3-clo-4-flophenyl)-N-(2-flo-4-

(hydrazincacbonyl)benzyl)axetamit (1,580 g, 3,436 mmol) duoc téng hop & budc 3
va trietylamin (0,958 ml, 6,871 mmol) dugc pha lodng trong diclometan (50 ml) &
nhiét 4 phong va anhydrit 2,2-difloaxetic (0,513 ml, 4,123 mmol) dugc bd sung
vao dung dich. Hon hop dwoc khudy & ciing nhiét do trong 2 gidr. Nude dugc bd
sung vao hén hop phan ting, sau d6 hdn hop dugc chiét bing etyl axetat. Lop hiru
co dugce rira bang dung dich natri clorua bdo hoa, dugc siy kho bing magie sulfat
khan, dugc loc, va dugce c6 dac dudi ap sut thép. San phim c6 dic duge tinh ché
bang sic ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0-80%) va dugc co dic dé thu
duge hop chdt mong mudn (1,120 g, 60,6%) dudi dang diu khong mau.

Budc 5: Téng hop N-(3-clo-4-flophenyl)-N-(4-(2-(2.2-difloaxetyl)hydrazin-

1-cacbonyl)-2-flobenzyl)-2-hydroxyaxetamit

2-(Benzyloxy)-N-(3-clo-4-flophenyl)-N-(4-(2-(2,2-difloaxetyl)hydrazin-1-
cacbonyl)-2-flobenzyl)axetamit (0,880 g, 1,636 mmol) dugc tdng hop & budc 4
dugc pha loang trong metanol (50 ml) & nhiét do phong, va 10% -Pd/C (600 mg)
duge bd sung tir tir vao dung dich. Hon hop dugc khudy & cing nhiét do trong 5 gio
trong binh cAu chira khi hidro. Hon hgp phéan tmg duge loc qua tAm xe-lit dé loai bo
chét rdn, va nude duoc bd sung vao dé loc, tiép d6 hdn hop dugc chiét bang etyl
axetat. Lép hitu co dugc rra béng dung dich natri clorua bdo hoa, dugc séy kho
bang magie sulfat khan, dwoc loc, va dugc cb dic duéi 4p suét thip. San phdm cb
ddc dugc tinh ché biang sic ky Ot (SiO2 cot 40 g;
etyl axetat/hexan = 0-80%) va dwoc cd dic d thu dugc hop chit mong muén

(0,658 g, 89,8%) duéi dang ddu mau vang.
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Budc 6: Tdng hop 2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1.3,4-oxadiazol-

2-y1)-2-flobenzyl)amino)-2-oxoetyl metansulfonat

Fj@\ i FD\ I
cl N o -, ¢ N
N L (g o
(J*o N“ CFH o \ N/>-—-CF2H

OH (o) OMs N-

N-(3-clo-4-flophenyl)-N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-
flobenzyl)-2-hydroxyaxetamit (0,658 g, 1,470 mmol), duoc tdng hop & bude 5, va
N,N-diisopropyletylamin (0,768 ml, 4,409 mmol), dugc pha lodng trong diclometan
(50 ml) & nhiét do phong, va metansulfonyl clorua (0,284 ml,
3,674 mmol) duge bd sung vao dung dich. Hdn hop duoc khudy & cing nhiét do
trong 18 gié. Nuéc duge bd sung vao hdn hop phan tmg, sau d6 hdn hop duoc chiét
béng etyl axetat. Lop hitu co dugc rira br?mg dung dich natri clorua bdo hoa, dugc
séy kho béng magie sulfat khan, duoc loc, va dugce cd dic dudi ap suét thép. San
phim c6 ddc duoc tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0-
50%) va dugc co dac dé thu duogc hop chét mong mubn (0,254 g, 34,0%) dudi dang

dau mau vang.

Budc 7: Téng hop hop chét 11534

F

F
DOV AB

cl N

cl N . D (g o
0
(J%o \ o}_cn:zH 1 I N/>—-—CF2H
OMs N-N & 7

2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dugc tdng hop &
bude 6, pyrolidin (0,011 g, 0,148 mmol) va N,N-diisopropyletylamin (0,034 ml,
0,197 mmol) dugc pha lodng trong axetonitril (5 ml) & nhiét dd phong, va dung dich
dugc khudy & cling nhiét d6 trong 18 giv. Nudc duge bd sung vao hdn hgp phan
tng, sau d6 hdn hop dugce chiét bing etyl axetat. L6p hitu co duge rira biang dung
dich natri clorua bdo hoa, duoc séy kho bﬁng magie sulfat khan, dugc loc, va dugce

¢ ddc dudi ap suit thip. San phdm c6 diic dugc tinh ché bing séc ky cot (SiOa, cot
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4 g; metanol/diclometan = 0-15%) va dugc cd dic dé thu dugc hop chit mong

mubn (0,013 g, 27,3%) du6i dang diu khong mau.

IH NMR (400 MHz, CDCls) § 7,91 (dd, 1 H, J= 8,0, 1,7 Hz), 7,76 (dd, 1 H,
J=99,1,7Hz), 7,65 (t, 1 H, J = 7,6 Hz), 7,29 (dd, 1 H, J = 6,2, 2,6 Hz), 7,22 —
7,07 (m, 2 H), 7,06 — 6,75 (m, 1 H), 5,01 (s, 2 H), 3,88 — 3,73 (m, 4 H), 3,20 (t, 2 H,
J=8,7Hz),2,17 (d, 4 H, J= 6,2 Hz); LRMS (ES) m/z 483,4 (M*+1).

Vi du 86: Tbéng hop hop chit 11535, N-(3-clo-4-flophenyl)-N-(4-(5-

(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzyl)-2-morpholinoaxetamit

2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dwgc tdng hop &
buéc 6 cia vi du 85, morpholin (0,013 ml, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong axetonitril
(5 ml) & nhiét @6 phong, va dung dich dugc khudy & ciing nhiét do trong 18 gid.
Nué6c dugc bd sung vao hdn hop phan tng, sau d6 hdn hop duge chiét bang etyl
axetat. Lop hitu co duoc rira bing dung dich natri clorua bio hoa, dugc siy khd
bing magie sulfat khan, duoc loc, va duge c¢b dic duéi ap suit thdp. San phdm cb
dac duoc tinh ché bang sic ky cot (SiOs, cot 4 g; metanol/diclometan = 0-15%) va
duoc co dic dé thu dugc hop chit mong mubn (0,042 g, 85,5%) duéi dang ddu mau

vang.

'H NMR (400 MHz, CDCls) & 7,88 (ddd, 1 H, J = 8,0, 4,9, 1,7 Hz), 7,73
(ddd, 1 H, J=9,8, 8,0, 1,7 Hz), 7,62 (td, 1 H, J="7,6, 2,3 Hz), 7,27 — 7,23 (m, 1 H),
7,18 — 7,05 (m, 2 H), 7,05 — 6,76 (m, 1 H), 5,03 — 4,90 (m, 2 H), 3,82 (dt, 4 H, J =
23,4, 4,8 Hz), 3,27 — 3,04 (m, 2 H), 2,77 (d, 4 H, J = 55,3 Hz); LRMS (ES) m/z
499,5 (M*+1).
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Vi du 87: Tbéng hop hop chit 11536, (S)-N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1,3.4-oxadiazol-2-y1)-2-flobenzyl)-2-(3-hydroxypyrolidin-1-

yl)axetamit

D\ F ci N
cl N

OH o
o * HN/j o | )—CFH
o | )—CFH N N-N

OMs N-N ; 2

OH

2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dugc tdng hop &
buéc 6 cta vi duy 85, (S)-pyrolidin-3-ol (0,013 g, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dwoc pha lodng trong axetonitril
(5 ml) & nhiét d6 phong, va dung dich dugc khudy & cling nhiét do trong 18 gio.
Nuéc duge bd sung vao hdn hgp phan tng, sau d6 hdn hop duoc chiét bing etyl
axetat. L6p hitu co dugc rira bang dung dich natri clorua bdo hoa, duge sdy kho
bang magie sulfat khan, dugc loc, va duge co dic dudi ap suét thip. San phim cd
dic dugc tinh ché béng séc ky cot (SiO2, cdt 4 g; metanol/diclometan = 0-30%) va
duogc ¢ dic dé thu dugc hop chit mong mubn (0,044 g, 89,6%) dudi dang ddu mau

vang.

'H NMR (400 MHz, CDCl3) § 7,88 (t, 1 H, J = 7,0 Hz), 7,79 — 7,51 (m, 2
H), 7,24 - 7,05 (m, 3 H), 6,92 (t, 1 H, J= 51,8 Hz), 5,02 (s, 2 H), 4,21 — 3,43 (m, 4
H), 3,27 (d, 1 H, J= 47,5 Hz), 2,49 (s, 5 H); LRMS (ES) m/z 49,5 (M*+1).

Vi du 88: Tdng hop hop chét 11537, (R)-N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzyl)-2-(2-(hydroxymety])pyrolidin-1-

yl)axetamit
F
FD\ i or mj@Nﬁ
Cl N +
2 COUIIE SR g« UGN
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2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dugc tbng hop &
buéc 6 cia vi du 85, (R)-pyrolidin-2-ylmetanol (0,015 g, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong axetonitril
(5 ml) & nhiét d6 phong, va dung dich dugc khudy & cing nhiét d6 trong 18 gid.
Nuée duge bd sung vao hdn hop phan tng, sau d6 hdn hop dwgc chiét bang etyl
axetat. Lop hitu co dugc ria béng dung dich natri clorua bdo hoda, dugc sr?iy kho
bing magie sulfat khan, duoc loc, va duoc cd dic dudi ap suét thip. San phdm co
dic dugc tinh ché b%mg sdc ky cot (SiOa, cot 4 g; metanol/hexan = 0-15%) va duogc
b dic dé thu dwoc hop chit mong mudn (0,019 g, 37,6%) dudi dang diu khong

mau.

IH NMR (400 MHz, CDCls) 5 7,89 (ddd, 1 H, J = 8,2, 6,9, 1,7 Hz), 7,75
(ddd, 1 H, J=9,9, 6,1, 1,7 Hz), 7,60 (dt, 1 H, J = 14,8, 7,6 Hz), 7,25 — 7,05 (m, 3
H), 7,03 — 6,77 (m, 1 H), 5,08 — 4,92 (m, 2 H), 3,92 — 2,66 (m, 7 H), 2,29 — 1,47 (m,
4 H); LRMS (ES) m/z 513,5 (M*+1).

Vi du 89: Téng hop hop chit 11538, (S)-1-(2-((3-clo-4-flopheny1)(4-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)-2-flobenzyl)amino)-2-oxoetyl)pyrolidin-2-

cacboxamit
F F F
0,
cl 0=

cl N
N . . .
o 0 (g o O cFH
0 N crn WN ! W
OMs N

2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) duoc téng hop &
budc 6 cua vi du 85, (S)-pyrolidin-2-cacboxamit (0,017 g, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong axetonitril
(5 ml) & nhiét d6 phong, va dung dich dugc khudy & cing nhiét do trong 18 gid.
Nuéc duge bd sung vao hdn hop phan tng, sau d6 hdn hop dwoc chibt bing etyl
axetat. L&p hitu co dugc rira bang dung dich natri clorua bdo hoa, duogc sdy kho

bing magie sulfat khan, dwoc loc, va duge c¢d dic duéi &p suét thip. San phdm co
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dic dugc tinh ché bing sic ky cot (SiOa, cot 4 g; metanol/diclometan = 0-15%) va
dugc cb6 dic dé thu duoc hop chét mong mudn (0,041 g, 79,2%) duédi dang dau

khong mau.

'H NMR (400 MHz, CDCl3) § 7,89 (td, 1 H, J= 7,4, 1,6 Hz), 7,75 (ddd, 1 H,
J=9,8, 6,0, 1,6 Hz), 7,60 (dt, 1 H, J= 14,8, 7,5 Hz), 7,25 — 7,05 (m, 2 H), 7,06 —
6,76 (m, 2 H), 5,09 — 4,91 (m, 2 H), 3,85 — 2,98 (m, 6 H), 3,18 — 3,02 (m, 1 H), 2,22
— 1,68 (m, 4 H); LRMS (ES) m/z 526,5 (M*+1).

Vi du 90: Téng hop hop chit 11584, N-phenyl-N-((5-(5-(triflomety])-1.3.4-

oxadiazol-2-y)pyridin-2-yl)metyl)isonicotinamit

Budc 1: Téng hop N-phenyl-N-((5-(2-(2.2.2-trifloaxety)hydrazin-1-

cacbonyl)pyridin-2-y)metyl)isonicotinamit

:N /N :N /N (o]

O N —— G BN
[ o “NH, [ o u CF;
N__— o N__~ (o)

N-((5-(hydrazincacbonyl)pyridin-2-yl)metyl)-N-phenylisonicotinamit

(1,000 g, 2,879 mmol) dugc téng hop & budc 2 cia vi du 75, va trietylamin
(0,802 ml, 5,757 mmol) dugc pha lodng trong tetrahydrofuran (30 ml), va anhydrit
trifloaxetic (0,813 ml, 5,757 mmol) dugc bd sung vao dung dich ¢ nhiét 46 phong.
Hon hop duge 1am néng héi luu trong 12 gid, va tiép d6 dugc 1am mat xudng nhiét
d6 phong dé két thiic phan tmg. Dung dich amoni clorua bdo hoa dugc bd sung vao
hon hop phan tmg, sau d6 hdn hop dugc chiét bing diclometan. Lép hitu co duge
rira biang dung dich natri clorua bdo hoa, dugc sdy kho bing magie sulfat khan,
dugc loc, va dugc ¢d dic dudi ap sudt thép. Hop chét mong mudn duge st dung

ngay ma khong cén tinh ché thém (0,750 g, 61,2%) c6 dang dau khong mau.

Budce 2: Tdng hop hop chit 11584

. H |

X N J‘J\ X o

] ° N CFs oy ° | )—CFs
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N-phenyl-N-((5-(2-(2,2,2-trifloaxetyl)hydrazin-1-cacbonyl)pyridin-2-
yDmetyl)isonicotinamit (0,900 g, 2,030 mmol) dwgc téng hop & bude 1,
1-metoxy-N-trietylamoniosulfonyl-metanimidat ~ (chdt phan Ung Burgess,
0,484 g, 2,030 mmol) dugc tron trong tetrahydrofuran (15 ml) & nhiét d phong va
hdn hop duge 1am néng & 150°C duéi birc xa vi séng trong 30 phut, va sau d6 duge
lam mét xudng nhiét d6 phong dé két thuc phan tng. Nude duge bd sung vao hdn
hop phan tmg, sau d6 hdn hop dugc chiét bing diclometan. Dich chiét duge loc qua
mang loc béng chét déo dé loai b6 két ta rin va 16p nuédce, va sau d6 duoc cd dic
duéi 4p suét thip. San phdm c6 dic dugce tinh ché bing sic ky cot (SiO2, cot 80 g;
etyl axetat/hexan = 10-60%), va dugc cb dic, va tiép d6 nguyén liéu thu duge duge
tiép tuc tinh ché bang sic ky (SiO 2, cot 40 g; etyl axetat/hexan = 10-60%) va dugc
cd dic dé thu duge hop chét mong mudn (0,470 g, 54,4%) dudi dang chét rin mau

tréng.

'H NMR (400 MHz, CDCls) § 9,32 (m, 1 H), 8,54 (m, 2 H), 8,40 (m, 1 H),
7,65 (m, 1 H), 7,40 (m, 2 H), 7,25 (m, 3 H), 7,17 (m, 2 H), 5,32 (s, 2 H); LRMS
(ES) m/z 426,4 (M*+1).

Vi du 91: Téng hop hop chét 11602, N-(3-clo-4-flophenyl)-N-(2-flo-4-(5-
(triflometyl)-1,3.4-oxadiazol-2-y1)benzyl)tetrahydro-2H-thiopyran-4-cacboxamit
1,1-dioxit

Buéc 1: Tbéng hop N-(3-clo-4-flophenyDtetrahydro-2H-thiopyran-4-

cacboxamit 1,1-dioxit

F
PO NI
cl NH, 0=s

U

3-Clo-4-floanilin (0,700 g, 4,809 mmol), axit tetrahydro-2H-thiopyran-4-
cacboxylic 1,1-dioxit (0,943 g, 5,290 mmol), 1-etyl-3-(3-
dimetylaminopropyl)cacbodiimit hydroclorua (EDC-HCI, 1,844 g, 9,618 mmol),
1H-benzo[d][1,2,3]triazol-1-0l ~ (HOBt, 1,300 g, 9,618 mmol) va
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N, N-diisopropyletylamin (1,675 ml, 9,618 mmol) dugc pha loadng trong diclometan
(100 ml) & nhiét &6 phong, va dung dich duoc khudy & ciing nhiét do trong 18 gid.
Nuéc duge bd sung vao hén hop phan tng, sau d6 hdn hop dugc chiét bang etyl
axetat. Lép hitu co dugc rira bang dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sulfat khan, dugc loc, va dugce ¢d dic dudi 4p suét thip. San phdm cd
dic dugc tinh ché béng séc ky cdt (SiO2, cOt 40 g; etyl axetat/hexan = 0-80%) va
duge co dic dé thu duoc hop chét mong mudn (0,988 g, 67,2%) duéi dang chét rin

mau trang.

Bude 2: Téng hop metyl 4-((N-(3-clo-4-flophenyl)-1.1-dioxidotetrahydro-

2H-thiopyran-4-cacboxamido)metyl)-3-flobenzoat

F

NH Br Cl N
OAO + /\©\[(0Me - O/g/o\@\n/OMe
=S o) o;/s o

Cl
%3

N-(3-clo-4-flophenyl)tetrahydro-2H-thiopyran-4-cacboxamit 1,1-dioxit
(1,000 g, 3,271 mmol) duoc téng hgp & bude 1, va natri hydrua (60,00%, 0,262 g,
6,541 mmol) da dugc pha lodng trong N,N-dimetylformamit (50 ml) & nhiét do
phong, va metyl 4-(bromometyl)-3-flobenzoat (1,212 g, 4,906 mmol) duoc bd sung
vao dung dich. H8n hop dugc khudy & ciing nhiét d6 trong 18 gid. Nude duge bd
sung vio hdn hop phan ting, sau d6 hdn hop dugc chiét bang etyl axetat. Lép hitu
co duge rira bing dung dich natri clorua bdo hoa, duoc sdy kho bang magie sulfat
khan, dugc loc, va dugce cd dic dudi ap sut thép. Séan phém ¢d dic duge tinh ché
bang sic ky cot (SiOz, ¢t 12 g; etyl axetat/hexan = 0-100%) va dugc cd dic dé thu
dugc hop chit mong mudn (1,240 g, 80,3%) dudi dang chit rin mau tréng.

Budc 3: Tbng hop N-(3-clo-4-flopheny])-N-(2-flo-4-

(hydrazincacbonyl)benzyl)tetrahydro-2H-thiopyran-4-cacboxamit 1,1-dioxit
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Metyl 4-((N-(3-clo-4-flophenyl)-1,1-dioxidotetrahydro-2H-thiopyran-4-
cacboxamido)metyl)-3-flobenzoat (1,240 g, 2,628 mmol) dugc téng hop & budc 2,
va hydrazin monohydrat (2,554 ml, 52,554 mmol) dugc pha lodng trong hdn hop
etanol (20 ml)/nudc (5 ml) & nhiét @6 phong, va hdn hop duge khudy & 80°C trong
5 gid, va sau d6 dugc 1am mat xubng nhiét d6 phong dé két thuc phan tmg. Hn hop
phan Gng duogc cb dic dudi ap suét thip dé loai bé dung méi. Hop chit mong mubn
duoc str dung ngay ma khéng cén tinh ché thém (1,180 g, 95,2%) c6 dang chét rén

mau vang.

Buéc 4: Tbng  hop  N-(3-clo-4-flophenyl)-N-(2-flo-4-(2-(2.2.2-

trifloaxetyl)hydrazin-1-cacbonyl)benzyltetrahydro-2H-thiopyran-4-cacboxamit

FD\ I FD\ 1
Cl N Cl N (o}
o, 4L
o “NH, o “N” CF,
0=$ o 0=$ o H
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N-(3-clo-4-flophenyl)-N-(2-flo-4-(hydrazincacbonyl)benzyl)tetrahydro-2H-

1.1-dioxit

thiopyran-4-cacboxamit 1,1-dioxit
(0,200 g, 0,424 mmol) dugc tong hop & budc 3, va trietylamin (0,118 ml,
0,848 mmol) dugc pha lodng trong tetrahydrofuran (10 ml) & nhiét do phong va
anhydrit trifloaxetic (0,180 ml, 1,271 mmol) dugc bd sung vao dung dich. Hon hop
duge khudy trong 1 gio, va tiép d6 dwgc 1am mét xudng nhiét 46 phong dé két thuc
phan tng. Hon hop phan tmg duge loc dé loai bo chit rin, va dich loc dugc cd dac
duéi 4p sudt thip dé loai bé dung méi. San phim cb dic duoc tinh ché bang sic ky
cdt (SiOy, cot 12 g; etyl axetat/hexan = 0-80%) va duoc cb dic dé thu dugc hop chét
mong mudn (0,160 g, 66,5%) dudi dang diu khong mau.
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Buéc 5: Téng hop hop chit 11602

N-(3-clo-4-flophenyl)-N-(2-flo-4-(2-(2,2,2-trifloaxetyl)hydrazin-1-
cacbonyl)benzyl)tetrahydro-2H-thiopyran-4-cacboxamit ~ 1,1-dioxit (0,160 g,
0,282 mmol), dugc téng hop & budc 4, va trietylamin (0,079 ml, 0,563 mmol) duoc
pha lodng trong diclometan (15 ml) & nhiét d§ phong, va metansulfonyl clorua
(0,033 ml, 0,423 mmol) dugc bd sung vao dung dich. Hdn hop duogc khudy & cung
nhiét d6 trong 2 gio. Nudc duge bd sung vao hdn hop phan tng, sau d6 hén hop
duoc chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bio
hoa, duoc séy kho bﬁng magie sulfat khan, duoc loc, va dugc c6 dic dudi 4p suét
thdp. San phim c6 dic duoc tinh ché bing sic ky cot (SiOz, cot 12 g;
etyl axetat/hexan = 0-80%) va dugc ¢ dic dé thu dwoc hop chit mong mudn

(0,030 g, 19,4%) duéi dang chét rin mau tring.

'H NMR (400 MHz, CDCl3) 7,89 (dd, 1 H, J= 8,0, 1,7 Hz), 7,76 (dd, 1 H,
J=9,8,1,7 Hz), 7,54 (t, 1 H, J= 7,6 Hz), 7,21 — 7,12 (m, 2 H), 6,91 (ddd, 1 H, J=
8,7, 4,1, 2,7 Hz), 4,98 (s, 2 H), 3,38 — 3,25 (m, 1 H), 2,79 (ddd, 2 H, J = 13,9, 9,9,
3,7 Hz), 2,50 (tt, 1 H, J=17,8, 3,6 Hz), 2,43 — 2,29 (m, 2 H), 2,18 — 2,06 (m, 3 H);
LRMS (ES) 550,4 m/z (M*+1).

Vi du 92: Téng hop hop chit 11603, N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzyl)tetrahydro-2H-thiopyran-4-

cacboxamit 1.1-dioxit

Budce 1: Tong hop N-(3-clo-4-flophenyl)-N-(4-(2-(2,2-difloaxety])hydrazin-

1-cacbonyl)-2-flobenzyl)tetrahydro-2H-thiopyran-4-cacboxamit 1,1-dioxit
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N-(3-clo-4-ﬂophenyl)—N—(Z-ﬂo-4-(hydrazincacbonyl)benzyl)tetrahydro-2H-

thiopyran-4-cacboxamit 1,1-dioxit
(0,200 g, 0,424 mmol) dugc tong hop & budc 3 cia vi du 91, va trietylamin
(0,118 ml, 0,848 mmol) dugc pha lodng trong tetrahydrofuran (10 ml) & nhiét do
phong, va anhydrit 2,2-difloaxetic (0,158 ml, 1,271 mmol) dugc bd sung vio dung
dich. Hn hop duoc khudy & 80°C trong 2 gid, va tiép d6 duoc 1am mat xudng nhiét
d6 phong dé két thuc phan tmg. Nudc duoc bd sung vao hdn hop phan tng, sau dé
hén hop duoc chiét bing etyl axetat. Lop hitu co dugc rira bing dung dich natri
clorua bdo hoa, dugc séy kho béng magie sulfat khan, dugc lgc, va duge co déc
dudi 4p sudt thip. San phim cb dic duoc tinh ché bang séic ky cot (SiO2, cot 12 g;
etyl axetat/hexan = 0-80%) va dugc cd dic dé thu duoc hop chét mong mubn

(0,170 g, 72,9%) duéi dang dau khong mau.

Budce 2: Tdéng hop hop chit 11603

Cl N H o Cl N
N,
(o] NJ]\CFZH (o] o CF.H
- H _ | p—CF2
0=S8 (o] 0=§ N-N
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N-(3-clo-4-flophenyl)-N-(4-(2-(2,2-difloaxetyl)hydrazin-1-cacbonyl)-2-
flobenzyl)tetrahydro-2H-thiopyran-4-cacboxamit 1,1-dioxit (0,170 g,
0,309 mmol), dugc téng hop & budc 1, va trietylamin (0,086 ml, 0,618 mmol) dugc
pha lodng trong diclometan (15 ml) & nhiét d0 phong, va metansulfonyl clorua
(0,036 ml, 0,464 mmol) duoc bd sung vao dung dich. Hén hop duoc khudy & cing
nhiét d6 trong 2 gid. Nudc dugc bd sung vao hdn hop phan tng, sau d6 hdn hop
duoc chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua bao
hoa, dugc séy khd bﬁng magie sulfat khan, dugc loc, va dugce cd dac dudi ap sudt

thdp. San phim cd dic dwgc tinh ché bing sic ky cot (SiOz, cot 12 g

-148-



32443

etyl axetat/hexan = 0-80%) va dugc c¢b dic dé thu dwoc hop chit mong mudn

(0,015 g, 9,1%) duéi dang chit rin mau tring.

'H NMR (400 MHz, CDCL) § 7,88 (dd, 1 H, J=8,0, 1,7 Hz), 7,75 (dd, 1 H, J
=9,9, 1,7Hz), 7,52 (t, 1 H, J=17,6 Hz), 7,21 — 7,10 (m, 2 H), 7,06 — 6,76 (m, 2 H),
4,97 (s, 2 H), 3,37 — 3,26 (m, 2 H), 2,79 (ddd, 2 H, J= 13,9, 9,8, 3,6 Hz), 2,50 (i, 1
H,J=179, 3,6 Hz), 2,42 — 2,28 (m, 2 H), 2,19 — 2,05 (m, 2 H) ; LRMS (ES) m/z
532,3 (M*™+1).

Vi du 93: Tbng hop hop chit 11610, N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzy1)-2-(1.1-

dioxidothiomorpholino)axetamit

4
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2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dwgc tong hop &
buéc 6 cua vi du 85, thiomorpholin 1,1-dioxit (0,020 g, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong axetonitril
(5 ml) & nhiét do phong, va dung dich dwgc khudy & cing nhiét d6 trong 18 gio.
Nuéc duge bd sung vao hdn hop phan tng, sau d6 hdn hop dugc chiét bang etyl
axetat. Lop hitu co dugc rira béng dung dich natri clorua bdo hoa, duoc séy kho
béng magie sulfat khan, dugc loc, va dugce c6 dic dudi ap suét the‘ip. San phém cO
dic dugc tinh ché bing sic ky cot (SiOs, cot 12 g; metanol/diclometan = 0-5%) va
duge cd dic dé thu duge hop chét mong mudn (0,030 g, 55,7%) duéi dang chét rin

mau trang.

TH NMR (400 MHz, CDCl3) § 7,87 (td, 1 H, J=7,7, 1,7 Hz), 7,74 (td, 1 H, J
=9,8,1,7Hz),7,56 (t, 1 H, J=17,5Hz), 7,19 (dd, l H, J=6,4, 2,6 Hz), 7,15 (t, 1 H,
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J=18,5Hz), 7,09 — 6,99 (m, 1 H), 6,97 — 6,77 (m, 1 H), 4,99 (d, 2 H, J = 5,7 Hz),
3,15 — 3,06 (m, 10H); LRMS (ES) m/z 547,4 (M*+1).

Vi du 94: Téng hop hop chit 11611, 2-(4-axetylpiperazin-1-y1)-N-(3-clo-4-
flophenyl)-N-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-2-flobenzyl)axetamit

PO
F E Cl N
NH Kg o
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2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dugc tong hop &
buéc 6 cua vi du 85, 1-(piperazin-l-yl)etan (0,019 g, 0,148 mmol) va
N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong axetonitril
(5 ml) & nhiét 46 phong, va dung dich dwgc khudy & cing nhiét do trong 18 gio.
Nuée duge bd sung vao hdn hgp phan tng, sau d6 hdn hop dugc chiét bing etyl
axetat. Lop hitu co duge rira bang dung dich natri clorua bo hoa, duge sdy kho
bang magie sulfat khan, dugc loc, va duge c6 dic dudi &p suét thip. San phdm cb
ddc duge tinh ché bang sic ky cot (SiO2, ¢ot 12 g; metanol/diclometan = 0-15%) va
duoc cb dic dé thu duge hop chét mong mubn (0,046 g, 86,5%) dudi dang diu mau

nau.

H NMR (400 MHz, CDCl3) § 7,85 (ddd, 1 H, J = 8,0, 6,3, 1,7 Hz), 7,72 (td,
1H,J=9,7,1,7 Hz), 7,63 — 7,54 (m, 1 H), 7,22 (dd, 1 H, J=6,4, 2,6 Hz), 7,12 (1, 1
H, J = 8,5 Hz), 7,07 — 7,00 (m, 1 H), 6,99 — 6,75 (m, 1 H), 4,98 (d, 2 H, J = 4,5 Hz),
3,62 (dt, 2 H, J= 10,1, 4,9 Hz), 3,48 (dt, 2 H, J= 9,9, 4,9 Hz), 3,00 (d, 2 H, J = 8,3
Hz), 2,64 — 2,38 (m, 4 H), 2,04 (d, 3 H, J=1,1 Hz); LRMS (ES) m/z 540,4 (M*+1).

Vi du 95: Téng hop hop chit 11612, N-(3-clo-4-flophenyl)-2-(4-
(xyclopropancacbonyl)piperazin-1-y1)-N-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)-

2-flobenzyl)axetamit
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2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-

flobenzyl)amino)-2-oxoetyl metansulfonat (0,050 g, 0,098 mmol) dugc téng hop &

N-

z

budc 6 cta vi du 85, xyclopropyl(piperazin-1-yl)metanon (0,021 ml, 0,148 mmol)
va N,N-diisopropyletylamin (0,034 ml, 0,197 mmol) dugc pha lodng trong
axetonitril (5 ml) & nhiét ¢ phong, va dung dich dugc khudy & cling nhiét do trong
18 giv. Nude duge bd sung vao hdn hop phan wng, sau d6 hdn hop dugc chiét bang
etyl axetat. L6p hitu co duoc rira bang dung dich natri clorua bdo hoa, dugc sy kho
bing magie sulfat khan, dwoc loc, va dugc ¢ dic dudi ap suit thip. San pham cb
dic dugce tinh ché béng sic ky cot (SiO2, cdt 12 g; metanol/diclometan = 0-15%) va
dugc b dic dé thu duge hop chét mong mudn (0,045 g, 80,8%) duédi dang dau mau

vang.

'H NMR (400 MHz, CDCLs) § 7,86 (td, 1 H, J=7.1, 6,2, 1,7 Hz), 7,73 (t, 1
H,J=9,6 Hz), 7,60 (t, 1 H, J= 7,6 Hz), 7,25 — 7,20 (m, 1 H), 7,12 (t, 1 H, J= 8,5
Hz), 7,04 (d, 1 H, J= 6,4 Hz), 7,01 — 6,74 (m, 1 H), 4,99 (d, 2 H, J = 4,6 Hz), 3,68
(s, 4 H), 3,03 (d, 2 H, J=12,1 Hz), 2,54 (d, 4 H, J=135,4 Hz), 1,68 (t, | H, J= 8,1,
4,6 Hz), 0,95 (dt, 2 H, J= 6,5, 3,4 Hz), 0,74 (dq, 2 H, J= 7,2, 3,8 Hz); LRMS (ES)
m/z 566,4 (M*+1).

Vi du 96: Téng hop hop chit 11613, N-(3-clo-4-flophenyl)-N-(4-(5-
(diflometyl)-1.3.4-oxadiazol-2-y1)-2-flobenzyl)-2-(4-(metylsulfonyl)piperazin-1-

yl)axetamit

Budc 1: Tbéng hop N-(3-clo-4-flophenyl)-N-(4-(5-(diflometyl)-1,3.4-

oxadiazol-2-y1)-2-flobenzyl)-2-(piperazin-1-yl)axetamit
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2-((3-clo-4-flophenyl)(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-
flobenzyl)amino)-2-oxoetyl metansulfonat (0,200 g, 0,394 mmol) dugc tbng hop &
buéc 6 cua vi du 85, piperazin (0,051 g, 0,591 mmol) va N,N-diisopropyletylamin
(0,137 ml, 0,788 mmol) dugc pha lodng trong axetonitril (10 ml) & nhiét 40 phong,
va dung dich duogc khudy & cling nhiét d9 trong 18 gid. Nudc dugce bd sung vao hén
hop phan ting, sau d6 hdn hop duge chiét bang etyl axetat. Lép hitu co duge rira
bang dung dich natri clorua bdo hoa, dugc sdy kho bang magie sulfat khan, dugc
loc, va dugc c¢6 dic dudi ap suit thép. San phém c0 dic duogc tinh ché béng sic ky
cOt (SiOy, cot 12 g; etyl axetat/hexan = 0-15%) va dugc cd dac dé thu dugc hop chét

mong mubn (0,158 g, 80,6%) dudi dang chit rin mau tring.

Budc 2: Tdng hop hop chit 11613
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N-(3-clo-4-flophenyl)-N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-
flobenzyl)-2-(piperazin-1-yl)axetamit (0,056 g, 0,100 mmol) dugc tong hop & bude
1, metansulfonyl clorua (0,012 ml, 0,151 mmol) va N,N-diisopropyletylamin (0,035
ml, 0,201 mmol) dugc pha lodng trong diclometan (5 ml) & nhiét d§ phong, va dung
dich dugc khudy & cing nhiét do trong 18 gi. Dung dich axit clohydric 1,0 N dugc
bd sung vao hdn hop phan tmg, sau d6 hdn hop dugc chiét bang etyl axetat. Lép
hitu co duge rira bang dung dich natri clorua bdo hoa, duge siy kho bing magie
sulfat khan, dugc loc, va dugce cd ddc dudi ap sut thép. San phém ¢6 dac duoc tinh
ché bang sic ky cot (SiO2, cot 12 g; metanol/diclometan = 0-5%) va dugc cb dic dé

thu dwoc hop chit mong mudn (0,054 g, 93,4%) dudi dang chét rin mau tring.
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IH NMR (400 MHz, CDCls) § 7,85 (ddd, 1 H, J= 8,2, 6,4, 1,7 Hz), 7,71 (td,
1H,J=98, 1,7 Hz), 7,57 (td, 1 H, J=17,7, 7,2, 1,7 Hz), 7,20 (dd, 1 H, J = 6,4, 2,6
Hz), 7,12 (t, 1 H, J=8,5 Hz), 7,03 (td, 1 H, J= 53, 4,7, 1,7 Hz), 6,84 (dd, 1 H, J=
51,7, 1,4 Hz), 4,98 (d, 2 H, J = 4,6 Hz), 3,28 — 3,19 (m, 4 H), 2,98 (s, 2 H), 2,75 (d,
3H,J= 1,4 Hz), 2,59 (q, 4 H, J= 5,7, 4,9 Hz); LRMS (ES) m/z 576,4 (M*+1).

Vi du 97: Tdng hop hop chit 11614, N-(3-clo-4-flophenyl)-N-(4-(5-
(diflomety])-1.3.4-oxadiazol-2-y1)-2-flobenzyl)-2-(4-(oxetan-3-yl)piperazin-1-

yl)axetamit
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N-(3-clo-4-flophenyl)-N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-

flobenzyl)-2-(piperazin-1-yl)axetamit (0,050 g, 0,100 mmol) dugc tbng hop & budc
1 cia vi du 96, natri triaxetoborohydrua (0,043 g, 0,201 mmol) va oxetan-3-on
(0,011 g, 0,151 mmol) dugc pha loadng trong diclometan (5 ml) & nhi¢t d§ phong, va
dung dich dugc khqu ¢ cung nhiét do trong 18 gid. Dung dich axit clohydric
1,0 N duge bd sung vao hdn hop phan tng, sau d6 hdn hop duge chiét bang etyl
axetat. L6p hitu co dugc rira bing dung dich natri clorua bdo hoa, dugc sdy kho
bing magie sulfat khan, dugc loc, va duge co dic dudi ap sudt thap. San phim co
dic duoc tinh ché bing sic ky cot (SiOs, ¢dt 12 g; metanol/diclometan = 0-5%) va
duge ¢ dic d& thu duge hop chit mong mubn (0,046 g, 82,7%) duéi dang diu mau

vang.

'H NMR (400 MHz, CDCls) & 7,85 (ddd, 1 H, J="17.9, 6,2, 1,7 Hz), 7,71 (td,
1H,J=99,1,7 Hz), 7,59 (td, 1 H, J= 17,6, 5,4 Hz), 7,22 (dd, 1 H, J= 6,5, 2.6 Hz),
7,10 (t, 1 H, J = 8,5 Hz), 7,03 (s, 1 H), 7,03 — 6,75 (m, 1 H), 4,98 (d, 2 H, J= 4,3

-153-



32443

Hz), 4,67 — 4,52 (m, 4 H), 3,57 — 3,44 (m, 1 H), 2,94 (s, 2 H), 2,44 (d, 8H, J = 60,9
Hz); LRMS (ES) m/z 554,5 (M*+1).

Vi du 98: Téng hop hop chit 11621, N-(2-flo-4-(5-(triflometyl)-1,3.4-

oxadiazol-2-y1)benzyl)-1-(oxetan-3-y1)-N-phenylpiperidin-4-cacboxamit

N-(2-flo-4-(5-(triflomety1)-1,3,4-oxadiazol-2-yl)benzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,150 g, 0,309 mmol) dugc tbng hop & bude 5 cta vi du
31, natri triaxetoborohydrua (0,131 g, 0,619 mmol) va xyclobutanon (0,026 g, 0,371
mmol) dugc pha lodng trong diclometan (10 ml) & nhiét d0 phong, va dung dich
dwoc khudy & cing nhiét do trong 18 gid. Nudc duge bd sung vao hdn hop phan
{mg, sau d6 hdn hop dugc chiét bing etyl axetat. Lép hitu co dugce ria bing dung
dich natri clorua bdo hoa, dugc séy kho béng magie sulfat khan, dugc loc, va dugc
cd dic dudi ap sudt thip. San phdm co dic dugc tinh ché bing sic ky cot (SiOy, cot
12 g; metanol/diclometan = 0%-15%) va dugc cd dic dé thu duoc
N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzyl)-1-(oxetan-3-yl)-N-
phenylpiperidin-4-cacboxamit (0,130 g, 83,3%) duéi dang chét rdn mau tring.

'H NMR (400 MHz, CDCL) 8 = 7,85 (dd, 1 H, J=8,0, 1,7 Hz), 7,71 (dd, 1
H,J=97, 1,7 Hz), 7,56 (t, 1 H, J=7,6 Hz), 7,41 — 7,31 (m, 3 H), 7,06 — 6,99 (m, 2
H), 5,02 (s, 2 H), 4,66 (s, 2 H), 4,59 (t, 2 H, J= 6,6 Hz), 3,46 (s, 1 H), 2,79 (s, 2 H),
2,28 (s, 1 H), 1,91 (s, 1 H), 1,73 (s, 5 H) ; LRMS (ES) m/z 505,2 (M*+1).

Vi du 99: Tdéng hop hop chét 11622, N-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-

y1)-2-flobenzyl)-1-(oxetan-3-y1)-N-phenylpiperidin-4-cacboxamit

WY O~
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-y1)-2-flobenzyl)-N-phenylpiperidin-
4-cacboxamit hydroclorua (0,150 g, 0,321 mmol) duoc tong hop & bude 3 cta vi du
39, natri triaxetoborohydrua (0,136 g, 0,643 mmol) va xyclobutanon (0,027 g, 0,386
mmol) dugc pha lodng trong diclometan (10 ml) & nhiét d0 phong, va dung dich
duoc khudy & cing nhiét do trong 18 gid. Nudc duoc bd sung vao hdn hop phin
ting, sau &6 hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc rira bing dung
dich natri clorua bao hoa, dugc séy kho béng magie sulfat khan, duoc loc, va dugce
cb dac dudi ap suét thip. San phdm cb diic duge tinh ché bing sic ky cot (SiOa, cot
12 g; metanol/diclometan = 0%-15%) va dugc c6 dic d& thu duogc
N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-1-(oxetan-3-y1)-N-
phenylpiperidin-4-cacboxamit (0,130 g, 83,2%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCls) § 7,85 (dd, 1 H, J= 8,0, 1,7 Hz), 7,70 (dd, 1 H,
J=9,8,1,7 Hz), 7,54 (t, 1 H, J = 7,6 Hz), 7,35 (dd, 3 H, J = 4,9, 2,0 Hz), 7,06 —
6,99 (m, 2 H), 6,84 (d, 1 H, J= 51,7 Hz), 5,02 (s, 2 H), 4,65 (s, 2 H), 4,59 (t, 2 H, J
= 6,5 Hz), 3,45 (s, 1 H), 2,78 (s, 2 H), 2,28 (s, 1 H), 2,03 — 1,85 (m, 2 H), 1,73 (s, 4
H); LRMS (ES) m/z 487,2 (M*+1).

Do hoat tinh ctia hop chét cia séng ché va quy trinh phén tich

Vi du thi nghiém 1: Thit nghiém trc ché hoat tinh enzym HDAC trong dng

nghiém (in vitro)

Pé kiém tra dd chon loc HDAC6 ciia cac hop chét ctia cong thuc I cia sang
ché bang thir nghiém e ché hoat tinh enzym HDACI1 va HDACS, thi nghiém da

dugc thuc hién bang cich sit dung co chat thong thuong 1am ddi chimg.

Hoat tinh trc ché enzym HDAC da dugc do bing cach sir dung bd cong cu
(kit) phat hién thudc huynh quang HDAC6 (BML-AKS511, 516) tr Enzo Life
Science. Dbi véi thu nghiém hoat tinh enzym HDACI1, HDACI tai tb hop cua
ngudi (BML-SE456) di dugce st dung 1am ngudn enzym, va Fluor de Lys®-(BNL-
KI177) duge st dung 1am co chit. Pha lodng 5 1dn hop chét dugc nap vao dia 96
giéng, va tiép d6 0,3 pg enzym va 10 UM co chit duge bd sung vao giéng cua dia

va cho phép phén ting & 30°C trong 60 phut. Tiép d6, Fluor de Lys®-Developer II
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(BML-KI176) dugc bd sung vao va cho phép phan ung trong 30 phut, sau dé gia tri
huynh quang (Ex 360, Em 460) dugc do béng cach sir dung thiét bi doc nhiéu dia
(Flexstation 3, Molecular Device). Enzym HDAC6 dugc kiém tra bang cach st
dung HDAC6 t4i td hop clia ngudi (382180) tir Calbiochem theo quy trinh gibng
nhu phurong phap kiém tra hoat tinh enzym HDAC1. Dya vao gi4 tri thu duoc, mdi
gié tri ICso dugc tinh toan bing cach sir dung chwong trinh GraphPad Prism4.0.

Bang 2: Két qua thir nghiém wc ché hoat tinh enzym HDAC

Vidu | Hop chit | HDACI (nM) | HDAC6 (nM) Do Ch('),n {Qc },IDA%
(s0 lan gap)

1 11022 | Khong x4c dinh 234 427
2 11105 | Khong xac dinh 191 524
3 11106 | Khong x4c dinh 1296 77

4 11107 | Khoéng x4c dinh 509 196
5 11108 | Khong xac dinh 59 1695
6 11109 | Khoéng x4c dinh 55 1818
7 11110 | Khéng x4c dinh 50 2000
8 11134 | Khong x4c dinh 914 109
9 11135 | Khong x4c dinh 2754 36

10 | 11136 | Khong xé4c dinh 203 493

11 | 11137 | Khong xéc dinh 364 275
12 | 11138 | Khong xéc dinh 285 351

13 | 11139 | Khong xéc dinh 129 775
14 | 11140 | Khéng x4c dinh 209 478
15 | 11141 | Khong x4c dinh 327 306
16 | 11142 | Khéng xéc dinh 330 303

-156-



32443

, Do chon loc HDAC6
Vidu| Hopchat | HDACI (nM) | HDAC6 (nM) (56 Tin gép)
17 11143 Khoéng xac dinh 221 452
18 11157 Khoéng xac dinh 90 1111
19 11158 Khoéng xac dinh 90 1111
20 11159 Khoéng x4c dinh 127 787
21 11160 Khong xac dinh 165 606
22 11161 Khoéng x4c dinh 489 204
23 11162 Khoéng xac dinh 207 483
24 11163 Khoéng x4c dinh 221 452
25 11164 Khong x4c dinh 336 298
26 11165 Khoéng x4c dinh 125 800
27 11166 27248 516 194
28 11187 Khoéng x4c dinh 189 144
29 11188 Khéng xac dinh 107 935
30 11189 Khoéng x4c dinh 39 2564
31 11200 Khéng xac dinh 131 763
32 11201 Khong x4c dinh 114 877
33 11202 Khong x4c dinh 136 735
34 11203 Khéng xac dinh 144 694
35 11204 Khéng xac dinh 109 917
36 11205 Khoéng xac dinh 301 332
37 11206 Khéng x4c dinh 372 269
38 11207 Khoéng xac dinh 123 813
39 11208 Khéng xac dinh 88 1136

-157-




32443

Vidyu| Hopchdt | HDAC1 (M) | HDAC6 (nM) Do Cho,n {QC },IDA%
(s0 lan gap)

40 11209 Khéng xac dinh 97 1031
41 11210 Khéng xac dinh 239 418

42 11211 Khéng xac dinh 74 1351
43 11212 Khong xé4c dinh 89 1124
44 11213 Khéng xac dinh 128 781

45 11214 Khong xéac dinh 140 714

46 11215 Khong xac dinh 60 1667
47 11232 Khoéng xac dinh 52 1923
48 11233 Khong xac dinh 37 2703
49 11234 Khong xac dinh 57 1754
50 11235 Khoéng xac dinh 65 1538
51 11236 Khoéng xac dinh 73 1370
52 11237 Khong xéc dinh 42 2381
53 11238 Khéng xac dinh 45 2222
54 11239 Khong xé4c dinh 26 3846
55 11240 Khong xéc dinh 41 2439
56 11241 Khong xéc dinh 35 2857
57 11242 Khéng xac dinh 39 2564
58 11243 Khong xéc dinh 32 3125
59 11244 Khong xac dinh 63 1587
60 11245 Khoéng xac dinh 47 2128
61 11246 Khong xéc dinh 132 758

62 11247 Khéng xéc dinh 53 1887
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Vidu | Hop chat | HDACI (nM) | HDAC6 (nM) Do Cho,n {Qc },IDA%
(s0 lan gép)
63 | 11325 | Khong x4c dinh 90 1111
64 | 11326 | Khoéng xac dinh 57 1754
65 | 11327 | Khong x4c dinh 49 2041
66 | 11328 | Khong x4c dinh 81 1235
67 | 11329 | Khong xéc dinh 56 1786
68 11330 Khoéng xac dinh 51 1961
69 | 11331 | Khoéng x4c dinh 56 1786
70 | 11332 | Khodng x4c dinh 43 2326
71 | 11333 | Khoéng xac dinh 29 3448
72 | 11334 | Khoéng x4c dinh 38 2632
73 | 11339 | Khoéng xac dinh 49 2041
74 | 11340 | Khoéng x4c dinh 92 1087
75 | 11341 | Khoéng x4c dinh 34 2941
76 | 11356 | Khong xac dinh 51 1961
77 | 11357 | Khoéng xac dinh 87 1149
78 | 11358 | Khong xéc dinh 118 847
79 | 11359 | Khéng xac dinh 34 2941
80 | 11360 | Khong xéac dinh 32 3125
81 | 11376 | Khéng xé4c dinh 24 4167
82 | 11414 | Khong x4c dinh 40 2500
83 | 11418 | Khong x4c dinh 40 2500
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, Do chon loc HDAC6
Vidu| Hopchat | HDACI (nM) | HDAC6 (nM) (56 1an ghp)
84 11419 Khéng xac dinh 30 3333
85 11534 Khéng xac dinh 73 1370
86 11535 Khong x4c dinh 86 1163
87 11536 Khoéng xac dinh 96 1042
88 11537 Khéng xac dinh 70 1429
89 11538 Khéng xac dinh 63 1587
90 11584 Khéng xéc dinh 59 1695
91 11602 Khong x4c dinh 380 263
92 11603 Khong xac dinh 146 685
93 11610 Khéng xac dinh 145 690
94 11611 Khéng xac dinh 160 625
95 11612 Khéng xéc dinh 187 535
96 11613 Khéng xac dinh 148 676
97 11614 Khéng xac dinh 84 1190
98 11621 Khéng xac dinh 279 358
99 11622 Khoéng xac dinh 140 714
Nhu duwge trinh bay trén bang 2 trén diy, cac hop chét

1,3,4-oxadiazol amit, déng phan 1ap thé ciia ching hoic mubi dugc dung cua chung
theo sang ché cho thdy hoat tinh irc ché HDAC6 c6 tinh chon loc cao hon 36-3846
14n trong thir nghiém trc ché hoat tinh HDAC1 va HDACS.
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Vi du thi nghiém 2: Phan tich anh hudng cta cic chit trc ché HDAC6 dic

hiéu dbi véi su van chuyén ty thé qua soi truc thin kinh (in vitro - trong dng

nghiém)

Anh huéng clia cac chat e ché HDAC6 dic hidu dbi v6i su van chuyén ty
thé qua soi truc than kinh da duoc phén tich. Cu thé 13, d& kiém tra xem hop chét
duoc biéu dién béi cong thire I theo sang ché ¢6 trc ché chon loc HDAC6 hay khong
dé 1am ting sy axetyl héa tubulin, vén 1a co chét chu yéu cia HDACS, do d6 cai
thién tdc d6 van chuyén ty thé qua soi truc thin kinh bi lam giam béi viéc xir ly
beta-amyloid trong sgi truc té bao than kinh, thi nghiém so sanh dugc thuc hién

bang cach str dung hop chét da dugc phat trién trudc d6 1am d6i chimg.

Céc té bao than kinh hdi hai ma tr phdi chudt Sprague-Dawley (SD) vao
ngdy phodi 17-18 (E17-18) dd dwoc nudi ciy trén dia pht tir cung ngoai bao dé quan
sat va chup anh trong 7 ngay, 1di tiép d6 dugc xir Iy v6i 1 pM peptit beta-amyloid.
Sau 24 gid, t& bao than kinh duoc xir Iy v6i cac hop chét vao ngay thir 8 trong 6ng
nghi€ém (in vitro) va sau 3 gio, dugc xtt ly vi MitoTracker Red CMXRos (Life
Technologies, New York, My) trong 5 phut cudi d& nhudém ty thé. Su van chuyén ty
thé da nhudm qua soi truc thin kinh da duoc chup anh bing kinh hién vi cong
huéng (Leica SP8; Leica Microsystems, Anh) trong 1 phut v6i khoang thdi gian
cach quang 1a 1 gidy, va van téc van chuyén mdi gidy ctia mdi ty thé duogc x4c dinh

bang phin mém phén tich IMARIS (BITPLANE, Zurich , Thuy si).

Két qua 13, cac hop chét 1,3,4-oxadiazol amit, dong phan 14p thé cua ching
hodc mubi duge dung cta chung theo sang ché da cai thién téc dd van chuyén ty thé

qua soi truc than kinh.
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YEU CAU BAO HO

1. Hop chét 1,3,4-oxadiazol amit duoc biu dién béi cong thuc I sau day,

chit ddng phén 14p thé cua chiing hoic mubi dugc dung cua chung:

[Cong thirc I]
R,—L, Z,—2, o. M
AN
g
N\ N
Z,—Z,
O

trong d6, L1 va L3 ddc 1ap v6i nhau 12 lién két hodc -(Ci-Cz alkylen)-;
L> 14 —(C1-C; alkylen);

Z1 dén Z4 ddc 1ap véi nhau 13 N hodc CR? , trong d6 ba hoic nhiéu hon trong
s6 Z1 dén Z4 c6 thé khong ddng thoi 1a N, va RZ 13 -H hoic -X:

R 1a -CX;H hoac -CX3;

R21a -(Ci-Cs alkyl), -(C1-Cq alkyl)-O(Ci-C4 alkyl),
-(C1-Ca alkyl)-C(=0)-O(C1-Cs alkyl), -(C3-Cs xycloalkyl), -aryl, -heteroaryl,

rt
('—P\E
v/
, hodc Rs , trong d¢ it nhét mét H

cua -(C3-Cs xycloalkyl), -aryl hodc ~heteroaryl c6 thé duge thé béi -X, -OH, -(C1-Cy
alkyl), -O(Ci-Cs alkyl), -C(=0)-(Ci-Cs alkyl), -C(=0)-O(C1-Cs alkyl) hodc -CFs,

Y 1a -N-, -O- hodc -S(=0);-,

khi Y 1a -N-, thi R4 va Rg doc 1ap v6i nhau 1& -H, -(Ci-C4 alkyl),
-C(=0)-(C1-C4  alkyl), -C(=0)-(C3-Cs xycloalkyl), -C(=0)-O(Ci-Cs alkyl),
-C(=0)-CF3 , -8(=0)2-(C1-Cs alkyl), -(C2-Cs heteroxycloalkyl), benzyl hodc nhém
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bao vé amin, trong d6 -(C2-Cs heteroxycloalkyl) c6 thé bao gdm mdt nguyén tir N,

O hodc S trong vong,
va khi Y 14 -O- hodc -S(=0),-, thi R4 va Rg 1a khong c6 mat,

Rs dén R7 doc 1ap véi nhau 1a -H, -(Ci-C4 alkyl ), -OH, -CH,OH hoic
-C(=0)-NH; , v&

a dén ¢ doc 14p v6i nhau 12 sé nguyén 1, 2 hoic 3;

R31a -(Ci-Cs alkyl), -(C1-Cs alkyl)-O(C1-Cs alkyl),
-(C1-Cs alkyl)-C(=0)-O(C1-Cq alkyl), -(C3-Ce xycloalkyl), -aryl, -heteroaryl,

Xt v Smaas

, hodc , trong
d6 it nhat mot H ctia -(C3-Ce xycloalkyl), -aryl hodc -heteroaryl c6 thé dugc thé doc
1ap v6i nhau béi -X, -OH, -(C1-Ca alkyl), -O(Ci-C4 alkyl), -C(=0)-(Ci-Cq alkyl),
-C(=0)-0(Ci-Cs alkyl) hoic -CF3, va

R4,Rs,R6,Y,a,b,R1,L1,7Z1, 7>, Z3 va Z4 duge dinh nghia nhu & trén;

va
X 1aF, Cl, Br hoidc L.

2. Hop chét theo diém 1, chit dong phan lap thé hodc mudi dugc dung cia

nd, trong do:
L1 va Ls 1a lién két;
L 1a -(Ci- C; alkylen)-;

71 dén Z4 ddc l4p v6i nhau 12 N hodc CR? , trong d6 hai hoic nhiéu hon
trong s6 Z1 dén Z4 c6 thé khong ddng thoi 1a N, va RZ 13 -H hodc -X;

R11a -CX,H hodc -CX3;
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Ry 1& -(Ci-Cs4 alkyl), -(C3-Cs¢ xycloalkyl), -aryl, -heteroaryl,

Rs Ve s

N

VA Nj_ %_ v
ol \[\/f %‘ R 1> —-/
. Y —
v 7
hﬁi , L[\ € hoic Rs , trong d6 it nhat mot H

clia -(C3-Cs xycloalkyl), -aryl hodc —heteroaryl c6 thé duoc thé boi -X, -OH, -(C1-Cq
alkyl), -O(C1-C4 alkyl), -C(=0)-(Ci-C4 alkyl), -C(=0)-O(C1-Cs alkyl) hodc -CF3,

Y 1a -N-, -O- hoac -S(=0)>-,

khi Y 1a -N-, R4 va Rg ddc 14p v6i nhau 1a-H, -(C1-C4 alkyl), -C(=0)-(C1-Cs4
alkyl), -C(=0)-CF3;, -S(=0)-(C1-C4 alkyl), -(C»-Cs heteroxycloalkyl),
-C(=0)-(C3-Cs xycloalkyl), benzyl hogc nhém bao vé amin, trong d6 -(Cz-Cs

heteroxycloalkyl) c¢6 thé bao gdm mdt nguyén tir O trong vong,
vakhi Y 14 -O- hodc -S(=0),-, thi R4 va Rg 1a khdng c6 mait,

Rs dén Ry doc 14p v6i nhau 1a -H, -(C1-Cs alkyl), -OH, -CH,OH hoic
-C(=0)-NHz , v4

adénc ddc 18p véi nhau 1a s6 nguyén 1, 2 hoidc 3;

R; 1a —aryl hodc —heteroaryl, trong d6 it nhat mot H cia —aryl hodc —
heteroaryl c6 thé dugc thé doc 1ap béi -X, -OH, -(Ci-Cy alkyl), -O(C1-Cy alkyl), -
C(=0)-(C1-Cs alkyl), -C(=0)-O(C1-C4 alkyl) hodc -CF3; va

X 1aF, Cl, Brhoic L.

3. Hop chét theo diém 2, chét déng phan 14p thé hodc mubi duge dung cua

no, trong do:
L1 vaLs lalién két;

L» 14 -(Cy alkylen)-;
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71 dén Z4 doc l4p v6i nhau 12 N hodc CRZ, trong d6 hai hoic nhiéu hon trong
s6 Z1 dén Z4 c6 thé khong ddng thoi 1a N, va RZ13 -H hodc —X;

R 1a -CF2H hoic -CF3;

Rs
X
Ry—

L]
Yo
R» 13 -(C1-C4 alkyl), -pyridinyl hodc h-"’ﬁ , trong d6 it nhit

mdt H clia pyridinyl c6 thé dugc thé boi -X, -OH, -(C1-Cy alkyl), -O(C1-Cs alkyl),
-C(=0)-(C1-Cs alkyl), -C(=0)-O(C1-Cs alkyl) hoic -CF3,

Y [a-N-,

R4 1a -(C1-Cs alkyl), -C(=0)-(C1-C4 alkyl) hodc -S(=0)2-(Ci-Cs alkyl),
Rs hodc Re doc 1ap vdi nhau 1a -H hodc -(C1-Cs alkyl), va

a va b ddc 14p vé6i nhau 12 sé nguyén 1 hodc 2,

R; 14 —aryl, trong 6 it nhat mot H ciia aryl ¢6 thé duogc thé bsi -X; va
X 1aF, Cl, Br hoac 1.

4. Hop chét theo diém 3, chit ddng phan 1ap thé hoic mubi duge dung cua

nd, trong do:
L1 va L 1a lién két;
L 1a -(Cy alkylen)-;

Z1 dén Z4 ddc 13p v6i nhau 1a N hoic CRZ, trong d6 hai hodc nhiéu hon trong

58 Z1 dén Z4 c6 thé khéng ddng thoi 1a N, va RZ1a -H hodc —X;

R1 14 -CF2 H hoac -CF3;
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Rs
Ry—

\ a
s g_
R» 14 -pyridinyl hodc h-'!ﬁ , trong d6 it nhat mot H cia

pyridinyl c6 thd dugc thé béi -X, -OH, -(Ci-Cs alkyl), -O(Ci-Cs alkyl),
-C(=0)-(C1-Csalkyl), -C(=0)-O(C1-Cy alkyl) hoic -CFs,

Y la-N-,

R4 1a -(Ci-Cs alkyl), -C(=0)-(C1-Cq alkyl) hodc -S(=0),-(Ci-Cs alkyl),
Rs hodc Re doc 1ap v6i nhau 1a -H, va

a va b doc 1ap vdi nhau la sb nguyén 1 hodc 2,

R34 —aryl, trong d6 it nhat mot H cua aryl ¢6 thé duge thé béi -X; va
X1aF, CL BrhoacI.

5. Hop chét theo diém 1, chit ddng phén 14p thé hodc mudi duge dung ctua
né, trong d6 hop chét dugc biéu dién boi cong thire I duge chon tir nhém bao gbm

céc hop chét duge md ta trong bang sau day:

Vi | Hop , Vi | Hop ,
i Cau tric R Cau trac
du | chat du | chat

1 |11022 ’ 2 (11105 /C@Yo
@A;\Q\WQMF’& Q "15"3>_'_CF3

3 11106 @YG 4 11107 L ]
Ugc’ i y—cFs @A o T ycFs

-H
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Vi

Hop

Vi

Hop

) Chu triic , Chu trac
du | chat du | chat
g L,
H H
5 11108 @Ao 6 1109k, 0
a HI_H,}-ﬁFi.H |©/£' “lh“,}“:Fs
7 |11110 "'\f:l\(u 8 11134 rf@@#‘
= 0 { i
'@A "}"N‘}_’C%H Bon"“ ““HJ>—CF3
L ,
9 11135 N:'©\r0 10 11136 DA;\QrG
CF
Boc"N rLNb—FCFs Htgll ﬂll-h“}}_ 3
11 11137 "/\Qro 12 11138 "/\Q\r
u} 0
|-|N(\:|/g J_N%CFS "’jgﬂ uu p—CF3
HCI - ~H
: Nm @\“
13 11139 U)\\Q » 14 11140 /\Q\,
>—CF3 0 0
(H J-H /&i::rJ§ Jﬂﬁ}fﬁh
@"/‘\Q\, @"’\Q\‘)
15 |11141 , o 16 |11142 C‘A"
r,O/kb et \(" st
Q L,
17 (11143 18 |11157 ’:fkﬂ e,
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Vi | Hop , Vi | Hop )
) Cau tric , Cau truc
du | chat du | chat
Q\"/\Q\r‘? @“/\@
19 [11158 ,f= . 20 |11159 ,32§ 0
o0 il 0 "l‘“}_.cr,, nﬁr" (v ij,"i,)._t:n
CF;
@"@v So0sl
21 {11160 ,3,& : 22 |11161 o
0, O ttu}y_,cl:g . O)§0 r}-u’}#CFs
‘b A
23 11162 0 0 .. |24 11163 0 o
: j/IOA ‘L‘“{}-C':s DINO/& NI.-N,>—'C Fs
@“m Q,
25 (11164 0 0 26 (11165 A@R,a
A H-
CF; RN
:: o [::L
! ) H
27 |11166| R 28 (11187 U/&D 0
[:E; OQTJl | J*J}FtFe
o, JO
29 1118 © - L T, 30 [11189| * N,\©R°
P ] Fs o [ y—CFaH
0.z H -y N .z N~
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Vi | Hop . Vi | Hop .
, Cau truc , Cau truc
du | chat du | chat
F E::L F
@H/\@rﬂ u’\@\/
31 (11200 32 |11201 o 0 »
Shhe e O
Pl Heyy r
L, A,
H H
33 (11202 OAU O _cr, | 34 [11203 O/&D o e
\rl' H-g 0 Y“ H-~y
A, O,
N”\Kij\r H
35 11204 O/Ka - cry | 36 11205 O/&o o e,
I:lj,N N-y Gil I"'H
A, L,
37 (11206 0 O e | 38 11207 0
0*?’JTZ:JIJ¥ d-ﬁ}_CFa ~g Ji::jjikn I
CF, o'
F A,
39 (11208 o 40 (11209 O/ku
0 h ~F.| | }—CF;H
/rOA i =H’>—£ FH r"' Moy
41 {11210 42 111211
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Vi | H , Vi | He ,
Q,p Cau truc op Cau trac
du | chat du | chat
QL .
N“@\r H
43 11212 o 0 44 (11213 0 0 o
aj,uo/g N]-N'}d':FEH GIHOA 'L"x}‘CFz“
Q. A,
n’\©\r H
45 1214 NO/% o | 4611215 EO/KQ e
Y "\.5' -H
CFs (;“b
QW -t
N H
47 |11232 Lf\©\r" 48 [11233 L/\©\f0
N Ill -"}_PCF3 -.__/" II'I -H}—'CF :
A, L,
49 11234 ,—:I/L“o 0 50 11235 ,j/&ﬁ
H | h“’}—us H i ‘",}_, cFs
X 3
S S
51 111236 ,jAn 52111237 0
}\g" “\*Ei}—’CFS O HTAQ B —CFs
57 ~H
L, -
H H
53 11238 rf\ﬁj\rﬁ 54 (11239 T/Q\@rﬂ
. ,
i o N h“/>—4:F H M 0 L i,}—CFgH
QP A,
55 (11240 o 56 (11241 7& o
\rNU/&D hLN}_,c FoH \n"" o "|_">—"CF2H
4]
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Vi

Hop

Vi

, CAu tric ) CAu tric
du | chat du | chat
D AL
N N
57 |11242 U,&:@\ro 58 11243 D/&;\@Yo
N Nl_N,}~CFgH )\H'N N[—N,>——CF3H
Y I
A, A,
N H
59 (11244 ,:),i:\@\(n 60 {11245 F\Qro
Fscm,u © h}qﬁ'}"c':?“ 0 ’"U/g‘) HI\",}—CF;!H
a] [ AN
S L]
6111246 | 62 |11247 /'j;\@\r
O O
o O CF H
'I*N}-Ch "‘s_“}- d
Q. a0
F ] F H
63 |11325 G/J;\Ii;\ﬂ 64 11326 rj’g:Qﬁ |
/H H'.—u}?_Fc r wl'l Nl s.n}—'CFEH
| G QL
geacy geact
65 (11327 | rjgo Nlu;_m 66 11328 | Cfgc' dj?‘”*“
o~ N N
2, 2,
F u’\@ F H
67 (11329 rj/& 0 68 [11330 ,j/% .
H ° u|~"’>_ CrH H nt"'}dr Fa
X 5
F F
iy, geact
u} [u}
69 11331 'D/&o e | 70 11332 Hn,j/&o (o
/“‘*g L
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Vi | Hop . Vi | Hop .
i Cau trac i Cau truc
du | chat du | chat
F
F
(4]
71ssy D/K” O 72 11334 u“s'",?/&u 7ocra
.5 N o*
0% )
Q. IO
73 11339| © ”’\@\r 74 11340 F “ |
/1%‘3 \DJ}—'CF-ZH /L\\‘:‘ 0)}-—CF3
N-N H -4
O
F H
75 11341 m 76 (11356
O/g H—CF:M H% 3" CFH
H —" "N
2 21
77 |11357|" :fj\#, 78 |11358)" "ﬁ(a
[1]
f "I*N}_CFEH r '1~|4{>_CF2H
79 11359 P 80 (11360 © [
r@AO ]‘“;)_t:Fs 1 o Iq."‘,}—CFzH
L,
81 [11376| 82 11414 ,Ur
}/.-A;Fg OA »—CFH
-t A H-py
E H_q_ F’©\N l N\
83 11418 | 84 11419 P
(\:H;'\'/\/j\“-/o%ﬂz“ Ng/gc' J—CFaH
N N-y r
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Vi | Hop ) Vi | Hop .
. Cau trac , Cau tric
du | chat du | chat
F F
F F
2, Lty
0
85 (11534 _Kj*f* O cen | 86 11535 [ ok
& (] "
0
RO F ;
cl N,\@Y C,@\N»\@Y
0 0
87 |11536 {; el 88 11537 A/&D N‘_c;'?‘"*”
-y UAOH
FD\ F
cl N’\Q( @\H M I
89 11538 (Rc. e 90 |11584 = /\];VLTO .
E F
F I j F
Cl:©\N Cl N
91 |11602 . 0 92 (11603 OAD O o
0=5 r}-,;}'”* 0=5 r}-N’}_ :
u]
F F:@\ F
F
j@\ Cl N
cl N/\@\Tg H;D\@\ro CEH
93 (11610 ﬁﬂ T H—cRH | 94 11611 ENJ Pt
~N
C '
b /J%U
F F
F F
et Sd,
0 0 0
95 11612 ﬁ L2 | 96 (11613 [N(;D W
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Vi | Hop , Vi | Hop .
i Cau tric i Cau trac
du | chat du | chat

FD\ .

Cl N F

[/QD\Q\T%_CF*H Q\N

97 11614 N - | 98 (11621 O)% 0
(] N T

N 7

L,
9911622~y e
d7

6. Hop chét theo diém 5, chét déng phén lap thé hoic mudi dugc dung cia

né, trong d6 hop chét dugc biéu dién boi cong thire I duge chon tir nhém bao gbm

céc hop chét dugc md ta trong bang sau day:

Vi | Hop , Vi | Hop ,
i Cau trac i Cau truc
du | chat du | chat

IS
7 11110 /\/1;\@\, 30 |11189) © /\\/Lﬁ\(o
A~ [u] X [T

Il ||I. Lfl'zi'l i = il CFyH
N ke N N

S L~
H H
48 111233 L 52 (11237 U/&G 0
i HHFS " ek

. ﬁf,s{ H-p
SR S

53 (11238 U/'L/\G\(O 54 (11239 T/'L
i e N ‘"/>—CF H M T i,>~¢:F2H
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Vi | Hop , Vi | Hop ,
i Cau truc , Cau trac
du | chat du | chat
QL A,
N”\@kr N
55 (11240 ’J)\\D 0 56 11241 ’U/K" 0
| »—CFH I J}—-CF;H
N Nyl N Ny
Y b
- QL
57 11242 0 58 {11243 0
/\rN{J/gD NI_N;')ﬂCF;H J\n/u/j/go Nl_N,)fCFgH
[u] 0
AL, IO
H F N
60 11245 O . 65 11327 mn
0, u 0 i p—CRH o [ y—CFH
5 Hep N NN
07N
F
F
F :: MN/\GW FQN/\@\(
70 |11332 ,j/‘% 0 71 11333
)_‘\{N ,}__Nf}_CFzH D\b,n/]/go J_ONI}.—CFQH
0 07y
| QW
F
‘ " Q
72 [11334 ,://&:ijyu 733zl Nb\r
:,Ifs’" J_"J}—CF‘H ,—KG '. D}-CFZH
;
E::L“ H . F,[::L“ 1,
75 |11341) P 79 111359 - D
O [£)
FQN M F’Q‘u N
80 11360 © A T 81(11376| w\r"
-I D (4] "|~"f>—CF2H |"# "I-N%CFQH
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Vi | Hop , Vi | Hop
) Cau truc ,
du | chat du | chat

82 11414 ;\E)\WDHFZH 83 11418 ;I;\Wij);anﬂ
AN N"Nf M I "Hx ’

FQN I Ny
84 |11419 o D
S ta

l’

Cau truc

7. Hop chit theo diém 6, chit ddng phan 1ap thé hodc mudi dugc dung cia
no, trong d6 hop chét dugc biéu dién boi cong thie I dugc chon tir nhdém bao gbm

cac hop chit duge md ta trong bang sau day:

Vi | Hop . Vi | Hop .
i Cau truc i Cau trac
du | chat du | chat
J O G
F
30 11189 N/\Q\'” 48 11233 Lf\ﬁj\r“
i 17 N'LN“?_CFEH i IIII_HHFS
—_—
D,/ o
]
H
54 {11239 | 56 |11241 D,J;\@\rn
F:H
wu/j/j\\ﬁ “LE?_CF;H \n,u ,,'_"}‘”c t
Q
A A
N N
57 11242 UA:@*D 58 11243 /j’(ﬂ\@\w’c'
N Nl_N,y-CFgH )\WN N[_HJ}-—CFzH
Y !
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Vi | Hop . Vi | Hop .
, Cau tric , Cau truc
du | chat du | chat
( ] F
F
FQ\N/\G\( F "'\@/
4]

7111333 . N?,go P}_ON%CFQH 72 (11334) Q/&o 7oy-cr

07N
©\" "‘N E’*«-.

75 (11341 /M( 79 u3s9) - A ML,
m H—CF r@n W e,

F : ] "\- F : N "\.
80 {11360 | 8111376 P
"|“",>~—CF2H

82 (11414 L0 o &3 11418
foahe ot o

84 11419 C([Ur .

8. Dugc phim dl‘mg dé phong hoidc didu tri bénh lién quan dén histon
deaxetylaza chira thanh phan hoat tinh 12 hop chit dugc biéu dién béi cong thirc I
theo diém bét ky trong s6 cac diém tir 1 dén 7, chét ddng phan 1ap thé hoic mubi

dugc dung cia no.
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