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(57) Séngché dé cap dén cac hop chét c6 hoat tinh e ché histon deaxetylaza 6 (HDAC6),
ddng phan 1ap thé ctia chung hoic mudi dwoc dung ctia ching va dugc phim chita hop chit

nay.

Hop chit theo sang ché, ddng phan 1ap thé ctia ching hoic mudi duge dung cia
chiing c6 hoat tinh rc ché histon deaxetylaza 6 (HDACG6), va hitu hiéu trong phong hogc
didu tri cic bénh lién quan dén HDACS6, bao gém bénh truyén nhiém; ung thu; bénh noi
tiét; bénh dinh dudng va chuyén héa; rdi loan tAm thin va hanh vi; bénh than kinh; céac
bénh v& mét va phan phu & mét; cac bénh v& tudn hoan; bénh duong hé hap; bénh tiéu héa;
bénh v& da va mé dudi da; bénh vé hé théng co xwong va bénh mo lién két; va quai thai

hodc di tat, va sai cdu truc nhiém sic thé.
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Linh vie ki thuit dwoc dé cap

Sang ché @& cap dén hop chat dan xuét 1,3,4-oxadiazol homophtalimit c6 hoat tinh
trc ché histon deaxetylaza 6 (HDACS), cic ddng phén 1ap thé ctia chiing, mubi duge dung

ctia chung va duoc phim chira hop chét nay.

Tinh trang ky thuit clia sang ché
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mb dun diéu hoa rit quan trong tai trung tdm ctia cac qua trinh sinh hoc, va cling duoc kiém
soét chit chd béi mot sb enzym. La protein 16i ciu thanh chit nhidm sic, histon déng vai
trd 14 truc duwoc quin quanh boi sgi ADN, va do d6 gitip ngung tu ADN. Ngoai ra, su can
béng gifta qua trinh axetyl hoa va qua trinh khir axetyl hoa ctia histon déng vai trd rat quan

trong trong viéc biéu hién gen.

Histon deaxetylaza (HDAC), von 14 loai enzym c6 vai trd loai bd nhém axetyl khoi
dudi lysin ctia protein histon dé tao thanh chit nhiém sic, ¢6 lién quan dén viéc sy im ling
gen va gy ra sy kim ham chu ky t& bao, trc ché tao mach, diéu hoa mién dich, su chét té
bao, v.v... (theo Hassig va cong su, Curr. Opin. Chem. Biol. 1997, 1, 300-308). Ngoai ra,
d4 c6 béo cao rang su wc ché chirc ning enzym ciia HDAC gay ra su chét theo chuong
trinh ctia té bao ung thu bang cach lam giam hoat tinh ctia cic yéu t6 lién quan dén sy séng
st ctia té bao ung thu va hoat héa cac yéu 6 lién quan dén sy chét theo chuong trinh ctia

té bao ung thu (Theo Warrell va cong su, J. Natl. Cancer Inst. 1998, 90, 1621-1625).

o] ngudi, 18 HDAC d3 duoc xé4c dinh va dugce chia thanh bdn 16p dua vao su tuong
ddng cta ching véi HDAC nim men. Trong trudng hop nay, 11 HDAC st dung kém lam
nhém ngoai (cofactor) va c¢6 thé dugc chia thanh ba nhém: l6p I (HDACI, 2, 3 va 8), 16p
IT (Ta: HDACA4, 5, 7 va 9; IIb: HDAC6 va 10) va 16p IV (HHDAC11). Hon nita, by HDAC
cta 16p 1T (SIRT 1-7) can NAD* lam nhém ngoai thay vi kém (theo Bolden va cong su,
Nat. Rev. Drug Discov. 2006, 5(9), 769-784).
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Céc chit trc ché HDAC khac nhau dang dwoc phét trién tién 14m sang hodc 1am
sang, nhung cho dén nay, chi céc chit tic ché HDAC khéng chon loc dugc xac dinh Jam
nhén t6 chéng ung thu, va chi vorinostat (SAHA) va romidepsin (FK228) dugc chap thuin
dé diéu tri u lympho té bao T & da, trong khi panobinostat (LBH-589) da duoc chép thuan
1am cht didu tri cho bénh da u tuy. Tuy nhién, & lidu cao, chét ttc ché HDAC khéng chon
loc thuong gy ra cac tdc dung phu nhu mét moi, budn ndn, va cic tridu chimg twong tur
(theo Piekarz va cOng sy, Pharmaceuticals 2010, 3, 2751-2767). Cac tac dung phu trén
duge béo cdo 1a do su e ché HDAC 16p L. Do téc dung phuy, céc chét (rc ché HDAC khong
chon loc bi han ché trong phat trién thubc khang ung thu va céc loai thudc khac (theo Witt

va cong su, Cancer Letters, 2009, 277, 8-21).

Trong khi do, cac bao cdo cho thiy r%ng, st tre ché chon loc HDAC 16p IT khéng
thé hién doc tinh, vén x4y ra trong rc ché HDAC 16p I. Trong trudng hop phét trién cac
chét e ché HDAC c6 chon loc, céc tac dung phu nhu doc tinh gay ra boi su tic ché HDAC
khdng chon loc c6 thé dugc khic phuc. Theo do, chét &rc ché HDAC chon loc c6 tiém nang
dugc phat trién thanh nhan t5 tri lidu c6 hiéu qua dé didu tri cic bénh khac nhau (theo
Matthias va cong su, Mol. Cell. Biol. 2008, 28, 1688-1701).

HDACS6, mot thanh vién ctia HDAC 16p IIb, hién dién chi yéu trong té bao chét va
chira protein tubulin, tham gia vio qué trinh deaxetyl ctia mét s co chét phi histon (HSP90,
cortactin, v.v...), (theo Yao va cong su, Mol. Cell 2003, 18, 601-607). HDACG6 c6 hai mién
(domain) xtic tac, trong d6 mién hinh ngén tay kém cua ddu cudi C c6 thé lién két véi
protein gén ubiquitin. HDAC6 ¢6 mét sb protein phi histon 14 co chét, va do d6 déng vai
trd quan trong trong nhiéu bénh khéac nhau, bao gém ung thu, bénh viém, bénh tu mién,
bénh than kinh va réi loan thoai héa than kinh (theo Santo va cong su, Blood 2012 119:
2579-258; Vishwakarma va cong su, International Immunopharmacology 2013, 16, 72-78;
Hu va cong su, J. Neurol. Sci. 2011, 304, 1-8).

Pic diém cAu tric chung cta cac chit tng ché HDAC khéc nhau 13 ciu trac bao
g6m nhém mii, nhém lién két, va nhém lién két kém (ZBG), nhu duoc minh hoa trén cAu
triic Vorinostat sau day. Nhiéu nha nghién ciru da tién hanh cac nghién ctru vé hoat tinh trc
ché enzym va tinh chon loc bang cch cai bién cdu tric nhém mil va nhém lién két. Trong

cic nhém ndy, nhém lién két kém da dugc biét dén 1a nhém déng vai trd quan trong hon
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trong hoat tinh rc ché enzym va tinh chon loc (Theo Wiest va cong s, J. Org Chem. 2013
78: 5051-5065; Methot et al., Bioorg. Med. Chem. Lett. 2008, 18, 973-978).

Nhém Nhém  Nhém lién két
mii litnkét  k&m (ZBD)
| | |

r \ ) ! )
\”/\/\/\)J\”/
o)

Héu hét nhém lién két k&m c6 trong axit hydroxamic ho#ic benzamit, trong d6 dan
XUt axit hydroxamic thé hién hiéu qua uc ché HDAC manh mé&, nhung c6 han ché vé kha
ning twong thich sinh hoc thap va hoat tich trc ché sai muc tiéu. Benzamit chtta anilin, do
d6 c6 han ché 12 benzamit c6 thé tao ra cac chét chuyén héa doc hai trong co thé (in Vivo)

(Woster va cong su, Med. Chem. Commun 2015, 4n béan truc tuyén).

Theo d6, khong gidng nhu cac chit uc ché khong chon loc ¢é tac dung phu, can
thiét phai phat trién chat trc ché HDAC6 c6 chon loc, c6 nhém lién két kém véi sinh kha
dung duoc cai thién, ddng thoi khong gy tac dung phu dé diéu tri ung thu, bénh viém,
bénh tu mién, bénh than kinh va rdi loan thoai héa than kinh, va cac bénh tuong tu khAc.

Tai liéu k¥ thuét c6 lién quan

(Tai liéu Sang ché 1) Sang ché quéc té c6 sd cong bd WO 2011/091213 (dugc cong
b6 vao ngay 28 thang 7 nam 2011): ACY-1215

(Tai liéu Sang ché 2) Sang ché quéc té c6 sd cong bd WO 2011/011186 (dugc cong
bb vao ngay 27 thang 1 nam 2011): Tubastatin

(Tai liéu Sang ché 3) Séng ché quéc té c6 s6 cong bd WO 2013/052110 (dugc cong
b6 vao ngay 11 thang 4 nim 2013): Sloan-K

(Tai liéu Séng ché 4) Séng ché qubc té c6 s6 cong bd WO 2013/041407 (dwoc cong
b6 vao ngay 28 thang 3 nim 2013): Cellzome
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(Tai liéu Sang ché 5) Sang ché qudc té c6 s6 cong bd WO 2013/134467 (duoc cong
b vao ngay 12 thang 9 nam 2013): Kozi

(Tai liéu Sang ché 6) Sang ché qubc té c6 s6 cong b6 WO 2013/008162 (dugc cong
bb vao ngay 17 thang 1 nim 2013): Novartis

(Tai liéu Sang ché 7) Sang ché qudc té c6 sé cong bd WO 2013/080120 (dugc cong
b vao ngay 06 thang 6 nim 2013): Novartis

(Tai lidu Sang ché 8) Sang ché quic té c6 s6 cong bd WO 2013/066835 (duge cong
bb vao ngay 10 thang 5 nim 2013): Tempero

(Tai lidu Sang ché 9) Sang ché quéc té c6 s6 cong bd WO 2013/066838 (dugc cong
b6 vao ngay 10 thang 5 nim 2013): Tempero

(Tai lidu Sang ché 10) Sang ché quéc té c6 s6 cong bd WO 2013/066833 (duoc cong
b vao ngay 10 thang 5 ndm 2013): Tempero

(Tai lidu Sang ché 11) Sang ché quéc té c6 s6 cong bd WO 2013/066839 (dwgc cong
bb vao ngay 10 thang 5 nam 2013): Tempero

Ban chit ky thuit cia sing ché

Muc ti€u cta sang ché 1a dé& xubt céac hop chit din xuit 1,3,4-oxadiazol
homophtalimit ¢6 hoat tinh tc ché chon loc HDAC6, ddng phén 14p thé ctia chiing hodc

mudi dugc dung ctia chung.

Muc tiéu khéc ciia sang ché 14 d& xuit phuong phép san xut cac hop chit din xuét
1,3,4-oxadiazol homophtalimit, ddng phén 1ap thé ctia ching hodc mudi duge dung ciia

ching.

Muc tiéu tiép theo cla sang ché 14 d& xuit dugc phim bao gdm cac hop chit din
xuft 1,3,4-oxadiazol homophtalimit c6 hoat tinh tc ché chon loc HDAC6, ddng phén 1ap

the ctia ching hodc muoi dugc dung cuia chung.

Muc tiéu tiép theo ctia sang ché 1a dé xuit duge phdm dé phong hodc diéu tri cac

bénh lién quan dén hoat tinh HDAC6 bao gém ung thu, bénh viém, bénh tu mién, bénh
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thn kinh va r6i loan thoai hoa than kinh, bao gém cac hop chit din xuét 1,3,4-oxadiazol

homophtalimit, déng phén 13p thé ctia chiing hozc mudi duge dung ctia chiing.

Muc tiéu tiép theo ciia sang ché 14 d& xuét phuong phap phong hodc diéu tri cac
bénh lién quan dén hoat tinh HDAC6, bao g@)m viéc stt dung mdt luong dugce phém c6 hiéu
qué diéu tri bao gém cac hop chit din xudt 1,3,4-oxadiazol homophtalimit, ddng phén 1ap

thé ctia chung hodc mudi duoc dung cta chung.

Muc tiéu tiép theo clia sang ché 1a d& xudt phuong phap tic ché chon loc HDAC6
bang cach sir dung cic hop chit din xuét 1,3,4-oxadiazol homophtalimit, ddng phan 1ap

thé cuia chung hodc mubi dugc dung ctia ching cho dong vat ¢ vu, ke ca ngudi.

AL A s (L LA TN AA
Muc tiéu ti€p theo ctia sang ché la 4

o>

. Cox .
At o . A % £
xuat st dung céc hop chit dan xuat

(=3 S 22 siawslsv

o>

1,3,4-oxadiazol homophtalimit, ddng phan 14p thé cia ching hoic mudi dugc dung ciia

ching d phong hodc diéu tri cac bénh lién quan dén hoat tinh HDAC6.

Muc tiéu khac nita ctia sang ché 1a d& xuét st dung céc hop chit din xuét
1,3,4-oxadiazol homophtalimit, ddng phén 14ap thé ctia chiing hodc cac mudi duge dung ctia

chung trong sén xuit thuc phong hoic didu tri cic bénh lién quan dén hoat tinh HDAC6.

Céc tic gia sang ché d3 phat hién ra cic hop chét din xuét 1,3,4-oxadiazol
homophtalimit ¢ hoat tinh trc ché histon deaxetylaza 6 (HDAC6) va da str dung chat nay
trong phong hodc diéu tri cac bénh lién quan dén hoat tinh HDACS6, theo d6 hoan thién

sang che.

Céc hop chét din xuét 1,3 .4-oxadiazol homophtalimit

Sang ché dé xuét cac hop chét din xuét 1,3,4-oxadiazol homophtalimit dugc biéu
dién bdi cong thirc héa hoc I sau ddy, ddng phan 14p thé ctia chiing hoic mubi duoc dung

cta ching:

[Cong thirc hda hoc I
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trong do,
X; dén X4 doc 1ap v6i nhau 1a CRo hoic N,

trong d6 mdi Ro ddc 1ap v6i nhau 1a hydro, halogen, -Ci-7 alkyl mach thing hoic
phan nhénh, hoic -O-Ci.7 alkyl mach thing hodc phan nhénh khi it nhét hai trong s6 X
dén X4 1 CRy,

Ri 12 -Ci.5 haloalkyl mach thing hodc phan nhanh,

b
Rz va R3 doc 1ap véi nhau 1a H, halogen, \RY, heteroxycloalkyl c6 3 dén 7 phan tir
bao gébm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdbm N, O hoic S,
heteroxycloalkenyl c6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém

bao gdm N, O hoic S, heteroaryl c6 5 @n 6 phén tir bao gdbm 1 dén 3 di nguyén tir duge

O X

N
chon tir nhém bao gdm N, O hoac S, 1 "%-N:><>o ’ §—<><>o pzc/go

H b

4 7 .
N\ A, T e ,
NH , -C1.7 alkyl, xycloalkyl c6 3 dén 7 phan t&, xycloalkenyl c6

s
3 dén 7 phﬁn thr, xyclopenta-1,3-dien, phenyl, indolyl, hoac

b
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{trong d6 it nhit mdt hydro ctia heteroxycloalkyl c6 3 dén 7 phn tir bao gém 1 dén
3 di nguyén tir dugc chon tir nhém bao gém N, O hodc S, heteroxycloalkenyl c6 3 dén 7
phén tir bao gdm 1 d&&n 3 di nguyén tir duge chon tir nhom bao gdm N, O hozc S, heteroaryl

¢6 5 dén 6 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gbém N, O hoic

» i - 3/ §==0
s, 17 ,%N<><>O,§ <><>O, FEC/&Os E@\NH9-§@~ CL

M

7 alkyl, xycloalkyl c¢6 3 dén 7 phin tir, xycloalkenyl c6 3 dén 7 phan ti,

’\__g-[ %
xyclopenta-1,3-dien, phenyl, indolyl, hodc : : 0

duoc thé boi Ry,

o
o
—
D>

¥
I

R4 12 halogen, -Cy.7 alkyl, -Ci.7 haloalkyl, -O-C1.7 alkyl, -C(=0)-C1-7 alkyl, -C(=0)-
Ci7 alkyl-OH, -C(=0)-0-Cy.7 alkyl, -S(=0),-C1.7 alkyl, xycloalkyl c6 3 dén 7 phan tt,
haloxycloalkyl ¢6 3 dén 7 phén tir, heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1 dén 3

di nguyeén tt duoc chon tir nhém bao gdm N, O hoic S, heteroaryl ¢6 5 dén 6 phan tir bao

gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdm N, O hodc S, % C CO,
-C17 alkyl-C(=0)-Rs, -C1.7 alkyl-C(=0)-O-Rs, -C1.7 alkyl-Ry, -C1.7 alkyl-O-Rs, -NRsR1o,
-C(=0)-NR11R12 hodc -Ci.7 alkyl-NRi3R4,

trong d6 Rs 14 -C1-7 alkyl, heteroxycloalkyl c6 3 dén 7 phén tir bao gdm 1 dén 3 di
nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroaryl c6 5 dén 6 phén tir bao
gbm 1 dén 3 di nguyén tr dugc chon tir nhém bao gém N, O hodc S, xycloalkyl ¢6 3 dén

7 phén tir, xyclopenta-1,3-dien ho#c phenyl,

Rs 12 -C1.7 alkyl, heteroxycloalkyl c6 3 dén 7 phan tir bao gdbm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gdm N, O hoic S, heteroaryl c6 5 dén 6 phan tir bao gdm 1 dén 3
di nguyén tir duoc chon tir nhém bao g6m N, O hodc S, xycloalkyl c6 3 dén 7 phﬁn thr,
xyclopenta-1,3-dien hoac phenyl,

R7 13 heteroxycloalkyl ¢6 3 dén 7 phan tir bao gdm 1 dn 3 di nguyén tir dugc chon
tir nhém bao gdm N, O hoic S, xycloalkyl ¢6 3 dén 7 phin ti, heteroaryl c6 5 &n 6 phan

71240
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tr bao gém 1 dn 3 di nguyén t& dwoc chon tir nhém bao gém N, O hodc S,

xyclopenta-1,3-dien hodc phenyl,

Rg 12 -C.7 alkyl, heteroxycloalkyl ¢6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir
duoc chon tr nhém bao gdm N, O hoic S, heteroaryl c6 5 dn 6 phan tit bao gbm 1 dén 3
di nguyén t&r dugc chon tir nhém bao gém N, O hoac S, xycloalkyl c6 3 dén 7 phén tu,
xyclopenta-1,3-dien hodc phenyl,

Ro va Rio d6c¢ 1ap véi nhau 1a H hodc -Ci.7 alkyl,
Ri1 va Ri2 doc 14p véi nhau la H hodc -Ci-7 alkyl, va
Ri3 va R4 doc 18p véi nhau 1a H hodc -Cy.7 alkyl},

Rx va Ry d6c 14p vai nhau 1a -Cy.7 alkyl, -Ci.7 alkyl-NR1s5R16, H, -Ci-7 alkyl-O-Ci7
alkyl, -C(=0)-C,.7 alkyl, -C(=0)-heteroaryl [trong truong hop nay, heteroaryl 1a heteroaryl
¢6 5 dén 6 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gém N, O hoic
S], -C(=0)-heteroxycloalkyl [trong truong hop nay, heteroxycloalkyl 1a heteroxycloalkyl
¢6 3 dén 7 phin ti bao gdm 1 dén 3 di nguyén tir dugc chon tlir nhém bao gdm N, O hoic
S], -C(=0)-xycloalkyl [trong trudng hop nay, xycloalkyl 12 xycloalkyl c6 3 dén 7 phén tir],
-Ci7  alkyl-O-heteroxycloalkyl [trong truong hop nay, heteroxycloalkyl la
heteroxycloalkyl c6 3 dén 7 phéan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao
gdm N, O hoidc S] hoic -Cy7 alkyl-xycloalkyl [trong trudng hop nay, xycloalkyl 1a
xycloalkyl ¢6 3 dén 7 phéan tir],

{trong d6 it nhat mét hydro cua -Ci alkyl, -C.7 alkyl-O-Cj-7 alkyl, -C(=0)-C17
alkyl, -C(=0)-heteroaryl [trong truong hop nay, heteroaryl 1a heteroaryl c6 5 dén 6 phan
t@ bao gém 1 d&n 3 di nguyén ti dugc chon tir nhém bao g6m N, O hodc S],
-C(=0)-heteroxycloalkyl [trong trudng hgp ndy, heteroxycloalkyl 1a heteroxycloalkyl c6 3
dén 7 phén tir bao gébm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S],
-C(=0)-xycloalkyl [trong trwdng hop nay, xycloalkyl 14 xycloalkyl ¢6 3 dén 7 phén ti], -
Ci1.7 alkyl-O-heteroxycloalkyl [trong trirong hop nay, heteroxycloalkyl 1a heteroxycloalkyl
¢6 3 dén 7 phan tir bao gdm 1 d¢én 3 di nguyén tir dwoc chon tir nhém bao gdm N, O hoic
S] hoic -C1.7 alkyl-xycloalkyl [trong trudng hop nay, xycloalkyl 13 xycloalkyl c6 3 dén 7
phén tir] ¢6 thé duge thé boi -Ci.7 alkyl, halogen, -O-C1.7 alkyl, heteroxycloalkyl ¢6 3 dén

8
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7 phén tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdm N, O hoic S,

heteroaryl ¢6 5 dén 6 phan ti bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdm

N, O hoidc S, xycloalkyl c6 3 dén 7 phén ttr, -S(=0)2-C1.7 alkyl, -CF3, o hoic

O,
va

3

Ris va Ris d6c 1ap véi nhau 1a H hoéc -Cy-7 alkyl},
K 14 O hoac S,
Y 1a CRaRs, NR. hoic lién két don,

Ra va Ry ddc 14p v6i nhau 1a hydro, -Ci7 alkyl, xycloalkyl c6 3 dén 7 phan tu,
-Ci-7 alkyl-O-Cy.7 alkyl, -C1.7 alkyl-NR7Rs, heteroxycloalkyl c6 3 dén 7 phan tir bao gém
1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, -Ci.7 alkyl-C(=0)-Ci-
alkyl hodc -Ci.7 alkyl-C(=0)-O-Ci.7 alkyl, hodc Ra va Ry dugc lién két v6i nhau dé tao
thanh xycloalkyl ¢6 3 dén 7 phén tir, {trong d6 it nhat mot hydro ciia Ci-7 alkyl, xycloalkyl
¢6 3 dén 7 phin ttr, -C1.7 alkyl-O-C1.7 alkyl, -C1-7 alkyl-NR17R1s, heteroxycloalkyl c6 3 dén
7 phin t&r bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdm N, O hoic S,
-C17 alkyl-C(=0)-C1.7 alkyl hodc -Ci alkyl-C(=0)-O-Ci.7 alkyl c6 thé dugc thé boi
-C17 alkyl, halogen, -O-Ci.7 alkyl, heteroxycloalkyl c6 3 dén 7 phan tir bao gém 1 dén 3 di
nguyén tir duoc chon tir nhém bao gdm N, O hoic S, heteroaryl c6 5 dén 6 phan tir bao
gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, xycloalkyl c6 3 dén

7 phan tir, -S(=0)2-C17 alkyl, -CF3, O o hotc * P

Ri17 va Rig ddc lap véi nhau 1a H hodc -Cy.7 alkyl},

R¢ 1a hydro, -Ci.7 alkyl, -Ci.7 alkyl-heteroxycloalkyl [trong trudng hop nay,
heteroxycloalkyl 13 heteroxycloalkyl ¢6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén tir
dwoc chon tir nhém bao gém N, O hoic S], -C1.7 alkyl-phenyl, -Ci.7 alkyl-heteroaryl [trong
trudng hop nay, heteroaryl 12 heteroaryl ¢6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gém N, O hoic S], -C1.7 alkyl-O-Ci.7 alkyl, -C1.7 alkyl-NR19R2,
-Ci7 alkyl-xycloalkyl [trong trudng hop nay, xycloalkyl 1a xycloalkyl c6 3 dén 7 phan tir],
heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén tir duge chon tir nhém bao

gdm N, O hoic S, xycloalkyl c6 3 dén 7 phan ti, heteroaryl c6 5 d&n 6 phan tir bao gom 1
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dén3 di nguyén tir duge chon tir nhém bao gém N, O hoic S, xyclopenta-1,3-dien, phenyl,
-C(=0)-heteroxycloalkyl [trong trudng hgp nay, heteroxycloalkyl la heteroxycloalkyl c6 3
dén 7 phan tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gbém N, O hoic S], -
C(=0)-xycloalkyl [trong trudong hgp nay, xycloalkyl 13 xycloalkyl ¢6 3 dén 7 phan ttr], -
C(=0)-heteroaryl [trong truong hop nay, heteroaryl 14 heteroaryl cé 5 dén 6 phan tir bao
gém 1 dén 3 di nguyén tr dugc chon tir nhém bao gém N, O hoic S], -C(=0O)-phenyl,
-C(=0)-Ci-7 alkyl, -C(=0)-C1.7 alkyl-O-Cj.7 alkyl hodc -C(=0)-Ci-7 alkyl-NR21R2,

{trong d6 it nhat mét hydro cta -Ci7 alkyl, -Ci7 alkyl-heteroxycloalkyl [trong
tredng hop nay, heteroxycloalkyl 1a heteroxycloalkyl c¢6 3 dén 7 phén tir bao gdm 1 dén 3
di nguyén t& dugc chon tir nhém bao gém N, O hoéc S], -C17 alkyl-phenyl, -C;.7 alkyl-
heteroaryl [trong trudng hop nay, heteroaryl 14 heteroaryl ¢6 5 dén 6 phan tir bao gdm 1
dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hoic S], -C17 alkyl-O-C1.7 alkyl,
-Ci-7 alkyl-NRi9R20, -C1-7 alkyl-xycloalkyl [trong truong hop nay, xycloalkyl 1a xycloalkyl
¢6 3 dén 7 phén tit], heteroxycloalkyl ¢ 3 dén 7 phéan tir bao gdm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gdm N, O hoic S, xycloalkyl ¢6 3 dén 7 phén tir, heteroaryl c6 5
dén 6 phén tr bao g@)m 1 dén 3 di nguyén t duoc chon tir nhém bao gém N, O hoac S,
xyclopenta-1,3-dien, phenyl, -C(=0)-heteroxycloalkyl [trong truong hop nay,
heteroxycloalkyl 1a heteroxycloalkyl ¢6 3 dén 7 phén tir bao gébm 1 dén 3 di nguyén tir
dugc chon tir nhém bao gdm N, O hoic S], -C(=0)-xycloalkyl [trong trudng hop niy,
xycloalkyl 12 xycloalkyl c6 3 dén 7 phan tir], -C(=0)-heteroaryl [trong truong hop nay,
heteroaryl 14 heteroaryl ¢ 5 dn 6 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tir
nhém bao gém N, O hoic S], -C(=0)-phenyl, -C(=0)-C1.7 alkyl, -C(=0)-Ci.7 alkyl-O-C1.7
alkyl hoéc
-C(=0)-C1-7 alkyl-NRioRz0 c6 thé duoc thé bdi -Ci7 alkyl, halogen, -O-Ci7 alkyl,
heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén tir duoc chon tir nhém bao
gdbm N, O hoic S, -C(=0)-0-C;-7 alkyl, heteroaryl c6 5 dn 6 phan tir bao gém 1 dén 3 di
nguyén tir duge chon tir nhém bao gdm N, O hosc S, heteroaryl-Ci-s haloalkyl [trong
treong hop nay, heteroaryl 12 heteroaryl c¢6 5 dén 6 phén tir bao gdm 1 dén 3 di nguyén tir
duogc chon tir nhom bao gém N, O hodc S], xycloalkyl c6 3 dén 7 phén tir, -S(=0)2-C1.7

alkyl, -CF3, %_N<><>O hoéc : C CO, va

Ri9 va Rz doc lap voi nhau 14 H hodc -Ci-7 alkyl},
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@ 1a phenylen hodc heteroarylen (heretoarylen) c6 5 dén 6 phén tir bao gdm
1 d&én 3 di nguyén tir duoc chon tir nhém bao gdbm N, O hoic S,

halogen 1a F, Cl, Br hoédc I, va
nla 0 hodc 1.

Trong phan mo ta, cac thuét ngit dugc st dung trong dinh nghia nhém thé ctia hop
chét din xuét 1,3,4-oxadiazol homophtalimit theo sang ché, cic ddng phan 1ap thé cia

chiing hodc mudi dugc dung ctia chung nhu sau.

Theo séng ché, thuat ngit “thé” c6 nghia 14 nguyén tir hydro lién két véi nguyén t
cacbon cia mét hop chét duoc thay thé béng mot nhém thé khac, va vi tri dugc thé khong
gi6i han & mot vi tri nhét dinh, mién 13 nguyén tir hydro d6 duoc thé, cu thé 13, vi tri ma
nhém thé ¢6 thé duge thé. Néu c6 hai hogic nhidu su thay thé thi hai hodc nhiéu nhém thé

c6 thé giéng hodc khac nhau.

Theo sang ché, thuét ngit “halogen” dai dién cho nguyén t4 thudc nhém halogen va

bao gdm, vi du, flo (F), clo (Cl), brom (Br) hoic iot ().

Theo séng ché, thuat ngit “alkyl” dung dé chi hydrocacbon no mach thing hodc

phan nhanh c6 s nguyén tir cacbon xac dinh trlr khi ¢6 quy dinh khac.

Theo sang ché, thuat ngit “haloalkyl” c6 nghia 1a it nht mot nguyén tir hydro lién
két v6i hydrocacbon no mach thing hodc phan nhanh c6 sé nguyén tir cacbon xé4c dinh

duoc thay thé bang halogen trir khi c6 quy dinh khac.

Theo séng ché, thuat ngit “heteroxycloalkyl” c6 nghia 1a hydrocacbon no mach vong
¢6 chira 1 d&n 3 di nguyén tir duge chon tir nhém bao gém N, O hodc S. Cac vi du vé
heteroxycloalkyl bao gém, nhung khoéng gi6i han, azetidinyl, pyrolidinyl, piperidinyl,
piperazinyl, pyrolidonyl, piperidonyl, morpholidinyl, imidazolidinyl, pyrazolidinyl,
oxetanyl, tetrahydro-2H-pyranyl, morpholinyl, thiomorpholinyl, oxazolidinonyl, va
thiazolidinonyl.

11
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Theo séng ché, thuat ngit “heteroxycloalkenyl” bao gdm it nhat mot lién két ddi va
¢6 nghia 12 hydrocacbon khéng no mach vong c6 chira 1 dén 3 di nguyén tir dugc chon tir
nhém bao gdm N, O hoic S. Cac vi du vé heteroxycloalkenyl bao gdm, nhung khéng giéi
han, tetrahydropyridinyl, dihydrofuranyl, va 2,5-dihydro-1H-pyrolyl.

Theo séng ché, thuat ngit “heteroaryl” c6 nghia 1a nhém thom di vong c6 chira 1
dén 3 di nguyén tir dugc chon tir nhém bao gém N, O hodc S. Cac vi du vé heteroaryl bao
gbém nhung khong gi6i han, furanyl, pyrolyl, thiophenyl, thiazolyl, isothiazolyl, imidazolyl,
triazolyl, tetrazolyl, pyrazolyl, oxazolyl, isoxazolyl, pyridinyl, pyrazinyl, pyridazinyl,

pyrimidinyl va triazinyl.

Theo sang ché, thuat ngit “xycloalkyl” ¢ nghia la hydrocacbon no mach vong c6
chira s8 nguyén tir cacbon xéc dinh. Cac vi du vé xycloalkyl bao gdm, nhung khong giéi

han, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Theo sang ché, thuat ngit “haloxycloalkyl” c6 nghia 1a it nhit mot nguyén tt hydro
lién két v6i hydrocacbon no mach vong c6 chira sb nguyén tir cacbon x4c dinh dugc thé

bang halogen trir khi c6 quy dinh khéc.

N, 66

Theo sang ché, thut ngit “xycloalkenyl” c6 nghia 1a hydrocacbon khéng no mach
vong bao gdm sb nguyén tir cacbon xac dinh va bao gdm it nhat mot lién két d6i. Vi du vé
xycloalkenyl bao gdm, nhung khéng giéi han, xyclopropenyl, xyclobutenyl,

xyclopentenyl, xyclohexenyl va xycloheptenyl.

Theo sang ché, thuat ngit “lién két don” c6 nghia 1a mot nguyén tir khong c6 trong
mot vi tri trong tmg. Vi du, néu Y 12 lién két don trong cu tric X-Y-Z, thi X va Z lién két
truc tiép dé tao thanh ciu trac X-Z.

Theo sang ché, ngoai cdc nhém thé nobi trén, o nghia 1a diém lién két cua

nguyén tir, dugc lién két voi phan con lai ctia phén tir hogic phan con lai cia doan phén tir

trong cau trac héa hoc.

Theo sang ché, @ dai dién cho mot cu trac duge hop nhit bang cach chia

sé hai nguyén tir cacbon v6i mot vong khéc, va hai nguyén tir cacbon diing chung/hgp nhét
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¢6 nghia 13 hai nguyén tir dugc sip xép thanh mét hang. Vi du, @ c6 nghia 1a

phenylen hodc heteroarylen ¢6 5 dén 6 phén tir bao gdm 1 dén 3 di nguyén tir dugc chon

tir nhoém bao gdm N, O hoic S. “Heteroarylen ¢6 5 dén 6 phan t&” c6 nghia 1a

furanylen, pyrolylen, thiophenylen, thiazolylen, isothiazolylen, imidazolylen, triazolylen,
tetrazolylen, pyrazolylen, oxazolylen, isoxazolylen, pyridinylen, pyrazinylen,
pyridazinylen, pyrimidinylen, triazinylen va tuong tu, bao gdm 1 dén 3 di nguyén tir duoc
chon tir nhém bao gém N, O hoic S. Trong trudong hop niy, phenylen va heteroarylen dugc

hop nhét bing cach chia sé hai nguyén tir cacbon véi mot vong khac (mét vong chira Y ¢6
K

N:7{

B

cong thirc héa hoc I, ¢ chu tric duoc biéu dién bsi n K). Trong trudng hop nay, hai
nguyén tir cacbon duge hop nhit bang cach chia sé trong phenylen hodc heteroarylen c6 5

dén 6 phén tir dugc sép xép thanh mot hang trong sd cac nguyén tir cacbon tao thanh vong

khéc (vong chira Y ¢6 cong thitc héa hoc I). Vi du, néu la phenylen, cong thirc

héa hoc I c6 thé chira cau trac

Theo phuong an thuc hién, sang ché dé xuit hop chét duoc bidu dién bdi cong thirc

héa hoc I trén day, trong d6:
X dén X4 doc 1ap véi nhau 1a CRo hozc N,
trong d6 Ro 1a hydro, halogen hodc -O-C;.7 alkyl,

Ry 14 -Cy.5 haloalkyl,
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Ry
N
R2 va R3 ddc 14p véi nhau 1a H, halogen, RV, heteroxycloalkyl c¢6 3 dn 7 phan tir
bao gdm 1 dén 3 di nguyén tir duge chon tir nhém bao gdm N, O hoic S, heteroxycloalkenyl
c63dén7 phén tir bao gdm 1 dén 3 di nguyén tir duge chon tir nhom bao gdbm N, O hoic

S, heteroaryl c6 5 dén 6 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao

} /
odm N, O hoic S, 1. o =00 "C/Qo g@s\n

-%—N NH
N/ | phenyl, indolyl, " hodc -Ci-7 alkyl,

{trong d6 it nhAt mét hydro ctia heteroxycloalkyl c6 3 dén 7 phan tir bao gbm 1 dén
3 di nguyén t&r dugc chon tir nhém bao gém N, O hoic S, heteroxycloalkenyl c¢6 3 dén 7
phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroaryl

c6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gbém N, O hoic

S, | N?M i %—N<><>05 -E_<><>O, FSC/&Q —E-@S<<NH —%@Szo

/N
—§~N NH

phenyl, indolyl, \—& hodc -C1.7 alkyl c6 thé duoc thé bdi Ra,
R4 1a halogen, -Cy.7 alkyl, -C1.7 haloalkyl, -O-C1.7 alkyl, -C(=0)-C;-7 alkyl, -C(=O)-
Ci1.7 alkyl-OH, -C(=0)-0-C1.7 alkyl, -S(=0)2-C1.7 alkyl, xycloalkyl c6 3 dén 7 phan tu,

haloxycloalkyl ¢6 3 dén 7 phin tir, heteroxycloalkyl c6 3 dén 7 phan tir bao gbm 1 dén 3

di nguyén tir dugc chon tir nhém bao gém N, O hodc S, heteroaryl c6 5 dén 6 phén tr bao

gém 1 dén 3 di nguyén tir duoc chon tir nhém bao gém N, O hoac S, % C \/:O , -C17
alkyl-C(=0)-Rs, -Cj.7 alkyl-C(=0)-O-R¢, -Ci-7 alkyl-R7, -Ci7 alkyl-O-Rs, -NRoRio, -
C(=0O)-NR11R12 hodc -Ci-7 alkyl-NR 3R 14,
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trong d6 Rs 1a -C1.7 alkyl hoic heteroxycloalkyl c¢6 3 dén 7 phan tr bao gbm 1 dén

3 di nguyén tir dugc chon tir nhém bao g6m N, O hoac S,
Re 14 -Cy.7 alkyl,

Ry 12 heteroxycloalkyl c6 3 dén 7 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon
tir nhém bao gdm N, O hoic S hoic xycloalkyl c6 3 dén 7 phén ti,

Rg 13 -C1.7 alkyl,

Ro va Rio ddc 14p vadi nhau 1a H hodc -Ci.7 alkyl,

Ri1 va Riz2 doc 18p véi nhau 1a H hodc -Cy-7 alkyl, va
Ri3 va Ris d6c 1dp vai nhau 1a H hodc -Ci-7 alkyl},

Rx va Ry doc 14p v6i nhau 1a -Ci.7 alkyl, -Ci.7 alkyl-NR1s5R16, H, -C1-7 alkyl-O-C1-7
alkyl, -C(=0)-C1-7 alkyl, -C(=0)-heteroaryl [trong trudng hop nay, heteroaryl 1a heteroaryl
c6 5 dén 6 ph?m tir bao gff)m 1 dén 3 dj nguyén tir duoc chon tir nhém bao gém N, O hoéc
S], -C(=0)-heteroxycloalkyl [trong truedong hgp nay, heteroxycloalkyl 1a heteroxycloalkyl
¢6 3 dén 7 phan ti bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hozic
S]hodc -C(=0)-xycloalkyl [trong trudng hop ndy, xycloalkyl 1a xycloalkyl c6 3 dén 7 phan
tir],

{trong d6 it nhit mot hydro ctia -Ci.7 alkyl, -Ci.7 alkyl-O-Ci.7 alkyl, -C(=0)-Ci.7
alkyl, -C(=0)-heteroaryl [trong truong hop nay, heteroaryl 1a heteroaryl cé 5 dén 6 phan
tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S], -C(=0)-
heteroxycloalkyl [trong trudng hop nay, heteroxycloalkyl 1a heteroxycloalkyl c6 3 dén 7
phén tir bao gébm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hogc S] hogc
-C(=0)-xycloalkyl [trong trudng hop ndy, xycloalkyl 1a xycloalkyl ¢6 3 dén 7 phén tir] c6
thé duoc thé bsi -C1.7 alkyl, halogen, -O-Ci.7 alkyl, heteroxycloalkyl c6 3 dén 7 phén tir
bao g6m 1 dn3 di nguyén tit dugc chon tir nhdm bao gém N, O hodc S, heteroaryl c6 5

dén 6 phén tr bao gf”)m 1 dén 3 di nguyén tir dugc chon tir nhom bao g6m N, O hodc S,

xycloalkyl ¢6 3 dn 7 phan tir, -S(=0),-C1.7 alkyl, -CF3, N0 hoic %‘<><>°,

va
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Ris va Rie ddc 14p vdi nhau 1a H hodc -Ci.7 alkyl},
K 1a O hoac S,
Y 12 CRaRs, NR¢ hoic lién két don,

Ra va Ry doc 14p véi nhau 1a hydro, -Ci alkyl, xycloalkyl c¢6 3 dén 7 phan ti,
-C1.7 alkyl-O-C-7 alkyl, -Ci.7 alkyl-NR17R1s, hodc Ra va R duoc lién két v6i nhau dé tao
thanh xycloalkyl c6 3 dén 7 phan ti,

{trong d6 it nhit mot hydro cua -Ci alkyl, xycloalkyl c6 3 dén 7 phan tu,
-C1.7 alkyl-O-Ci.7 alkyl hodc -Cy.7 alkyl-NR17R1s ¢6 thé duoc thé bdi -Ci.7 alkyl, halogen,
-0-C1.7 alkyl, heteroxycloalkyl c6 3 dn 7 phén tir bao gbém 1 dén 3 di nguyén tir duoc chon
tir nhém bao gbém N, O hodc S, heteroaryl ¢6 5 dén 6 phan ti bao gom 1 dén 3 di nguyén
tr duoc chon t nhém bao gdm N, O hoic S, xycloalkyl c6 3 dn 7 phan tu,

-S(=0),-C1-7 alkyl, -CF3, -§—N®<>o hodc §—<><>o va

Ri7 va Rig d6c 1dp véi nhau 1a H hodc -Cy-7 alkyl},

Rc 1a hydro, -Ci7 alkyl, -Ci.7 alkyl-heteroxycloalkyl [trong truong hop nay,
heteroxycloalkyl 13 heteroxycloalkyl c6 3 dén 7 phan tir bao gom 1 dén 3 di nguyén tir
duoc chon tir nhém bao gém N, O hoic S], -Ci-7 alkyl-phenyl, -C1.7 alkyl-heteroaryl [trong
trudng hop nay, heteroaryl 13 heteroaryl ¢6 5 dén 6 phén tir bao gdm 1 dén 3 di nguyén ttr
duoc chon tir nhém bao gém N, O hoic S], -Ci-7 alkyl-O-Ci.7 alkyl, -Ci-7 alkyl-NR19R20,
-C17alkyl-xycloalkyl [trong trudmng hop nay, xycloalkyl 1a xycloalkyl ¢6 3 dén 7 phin ti],
heteroxycloalkyl c¢6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir dugc chon tlir nhém bao
gdm N, O hodc S, xycloalkyl c6 3 d&n 7 phén tir, heteroaryl c6 5 dén 6 phan tit bao gém 1
dén 3 di nguyén tir dwgc chon tir nhém bao gdm N, O hoic S, xyclopenta-1,3-dien, phenyl,
-C(=0)-heteroxycloalkyl [trong trudng hop nay, heteroxycloalkyl 1a heteroxycloalkyl cé 3
dén 7 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hozc S, -
C(=0)-xycloalkyl [trong trudng hop ndy, xycloalkyl 1a xycloalkyl c6 3 dén 7 phan ], -
C(=0)-heteroaryl [trong trudong hop nay, heteroaryl 1& heteroaryl ¢ 5 dén 6 phan tir bao
gdm 1 dén 3 di nguyén tr dugc chon tir nhém bao gdm N, O hoic S], -C(=O)-phenyl,
-C(=0)-C1-7 alkyl, -C(=0)-C1.7 alkyl-O-Cy.7 alkyl hodc -C(=0)-C1-7 alkyl-NR21R22,
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{trong d6 it nh4t mot hydro cua -Ci7 alkyl, -Ci.7 alkyl-heteroxycloalkyl [trong
tredmg hop nay, heteroxycloalkyl 1a heteroxycloalkyl ¢6 3 dén 7 phan tir bao gém 1 dén 3
di nguyén tir duoc chon tir nhém bao gém N, O hoic S], -Ci.7 alkyl-phenyl, -C1.7 alkyl-
heteroaryl [trong truong hop ndy, heteroaryl 14 heteroaryl c6 5 dén 6 phan tir bao gdm 1
dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hoic S], -Ci-7 alkyl-O-Ci-; alkyl,
-C1-7 alkyl-NRi9R20, -C1-7 alkyl-xycloalkyl [trong trudng hgp nay, xycloalkyl 1a xycloalkyl
¢6 3 dén 7 phin tr], heteroxycloalkyl c6 3 dén 7 phin tir bao gdm 1 dén 3 di nguyén tir
dugc chon tir nhom bao gém N, O hodc S, xycloalkyl c6 3 dén 7 ph?m tlr, heteroaryl c6 5
dén 6 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gébm N, O hodc S,
xyclopenta-1,3-dien, phenyl, -C(=0)-heteroxycloalkyl [trong trudng hop nay,
heteroxycloalkyl 1a heteroxycloalkyl ¢6 3 dén 7 phan tir bao gbém 1 dén 3 di nguyén tir
duoc chon tir nhém bao gém N, O hoic S], -C(=0)-xycloalkyl [trong trudng hop nay,
xycloalkyl 13 xycloalkyl c¢6 3 dén 7 phén tir], -C(=O)-heteroaryl [trong trudng hop nay,
heteroaryl 14 heteroaryl c6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir
nhém bao gbm N, O hoic S], -C(=0)-phenyl, -C(=0)-Ci-7 alkyl, -C(=0)-Ci-7 alkyl-O-Ci.7
alkyl hodc
-C(=0)-C17 alkyl-NRisRz0 c6 thé dugc thé bdi -Ci7 alkyl, halogen, -O-Ci.7 alkyl,
heteroxycloalkyl c¢6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tit nhém bao
gdm N, O hoic S, -C(=0)-0-C.7 alkyl, heteroaryl c6 5 dén 6 phan tir bao gdm 1 dén 3 di
nguyén tir dugc chon tr nhom bao gém N, O hoic S, heteroaryl-Ci.5 haloalkyl [trong
trudong hop nay, heteroaryl 13 heteroaryl c6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir
duogc chon tir nhém bao gdm N, O hodc S], xycloalkyl ¢6 3 dén 7 phan tir, -S(=0),-C1.7

alkyl, -CFs, FN 0 oz H0 4

2

Ri9 va Rao ddc 1ap véi nhau 1a H hodc -Cy-7 alkyl},

@ 1a phenylen hoic heteroarylen (heretoarylen) c6 5 dén 6 phan tir bao gdm 1
dén 3 di nguyén tir dugc chon tir nhém bao gdbm N, O hoic S,

halogen 1a F, CI, Br hoac I, va
nla 0 hoac 1.
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Ngoai ra, theo phwong 4n thuc hién cu thé, sang ché d& xuét hop chit dugc biéu

dién béi cong thirc héa hoc I trén day, trong do:
X1 dén X4 d6c 1ap v6i nhau 12 CRo hogc N,
Ro 1a hydro hodc halogen,

Rj 1a -Ci.5 haloalkyl,

R
e

Rz va Rz dgc 14p véi nhau 1a H, halogen, RY, heteroxycloalkyl co6 3 dén 7 phan tir

bao gom 1 dén 3 di nguyén tir dugc chon tir nhém bao gom N, O hodc S, heteroxycloalkenyl
c6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén i duge chon tir nhém bao gbm N, O hodc
1

1
A

S, heteroaryl c6 5 dén 6 phan tir bao gdm

Qu
>
=
W
e
=}
=
«
(¢}
=}
—
Q“
Q.
=
‘Q
(¢}
(e
=
-Q
=}
=
e
=
8
o
o
o}

N V4
J\A,‘J‘ F -§@S\ - Cszo
gém N, Ohoac S, | SC/QO , \ i , § \ , phenyl, indolyl,

4 7\ |

N NH
\—ﬁ hodc %—N%O,

{trong d6 it nh4t mot hydro ciia heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1 dén
3 di nguyén tir dugc chon tir nhém bao gbm N, O hoic S, heteroxycloalkenyl c6 3 dén 7
phan tir bao gdm 1 dén 3 di nguyén tir duge chon tir nhém bao gém N, O hoic S, heteroaryl

c6 5 dn 6 phﬁn tr bao gém 1 @én 3 di nguyén tir dugce chon tir nhém bao g@)m N, O hodc

_ v ,
oKX O
"“ HA HO =
S, T , ’ /QO, §‘<\:\/ S , % \ , phenyl, indolyl,

hodc o c6 thé dugc thé boi Ry,

R4 13 halogen, -Ci7 alkyl, -Ci7 haloalkyl, -O-Ci.7 alkyl, -C(=0)-Ci7 alkyl,
-C(=0)-C1.7 alkyl-OH, -C(=0)-0-C1.7alkyl, -S(=0)2-C1.7 alkyl, xycloalkyl c6 3 dén 7 phin
tir, haloxycloalkyl ¢6 3 dén 7 phén tir, heteroxycloalkyl c6 3 dén 7 phén ti bao gém 1 dén
3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroaryl c6 5 dén 6 phan ti
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bao gém 1 #n3dj nguyén tir dugce chon tir nhém bao gém N, O hoic S, § C Co , -Ci1-
7 alkyl-C(=0)-Rs, -Ci.7 alkyl-R7, -Cy1.7 alkyl-O-Rs, -NRoR19 hodc -C(=0)-NR1iRi2,

trong d6 Rs 14 heteroxycloalkyl c6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén ti
duoc chon tir nhém bao gém N, O hoiac S,

R 14 heteroxycloalkyl c6 3 dén 7 phin tit bao gdm 1 dén 3 di nguyén tir duge chon
tir nhom bao gdm N, O hodc S hoic xycloalkyl c6 3 dén 7 phén tt,

Rs 1a -Ci.7 alkyl,

Ro va Ryo ddc 14p vai nhau 1 -Cy7 alkyl, va

Ri11 va Rz d6c 14p vai nhau 1a H hodc -Ci-7 alkyl},

Rx va Ry dgc 1ap v6i nhau 1a -Ci.7 alkyl hodc -Ci.7 alkyl-NRisRie,
{trong d6 Ris5 va Ris ddc 14p véi nhau 13 -C7 alkyl},

K1ao,

Y 12 CRaRs, NR. hoic lién két don,

Ra va Ry doc 18p véi nhau 12 hydro hodc -Ci.7 alkyl, hodc Ra va Ry dugc lién kétvéi
nhau dé tao thanh xycloalkyl c6 3 dén 7 phén ti,

R¢ 13 hydro, -Ci.7 alkyl, -Ci7 alkyl-heteroxycloalkyl [trong truong hop nay,
heteroxycloalkyl 14 heteroxycloalkyl c¢6 3 dén 7 phan tir bao gébm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gdm N, O hoic S], -Ci.7 alkyl-phenyl, -Ci.7 alkyl-heteroaryl [trong
trudng hop nay, heteroaryl 13 heteroaryl ¢6 5 dén 6 phan tir bao gém 1 dén 3 di nguyén ttr
dwoc chon tir nhém bao gébm N, O hoic S], -Ci-7 alkyl-O-Ci.7 alkyl hoic -Ci7 alkyl-
NRi9R20,

{trong d6 it nhat mét hydro cta -Ci.7 alkyl, -Ci-7 alkyl-heteroxycloalkyl [trong
tredng hop nay, heteroxycloalkyl 13 heteroxycloalkyl c6 3 dén 7 phan tr bao gom 1 dén 3
di nguyén tir dugc chon tir nhém bao gém N, O hoic S], -Ci.7 alkyl-phenyl, -Ci-7 alkyl-
heteroaryl [trong trueong hop nay, heteroaryl 13 heteroaryl ¢6 5 d&n 6 phan ttr bao gém 1
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dén 3 di nguyén tir duge chon tir nhom bao gébm N, O hoic S], -C1.7 alkyl-O-Ci.7 alkyl ho3c
-C1.7 alkyl-NR19R20 c6 thé dugc thé béi -Ci.7 alkyl, -O-C1-7 alkyl, heteroxycloalkyl c6 3
dén 7 ph?m tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gém N, O hoic S,
heteroaryl-Ci-s haloalkyl [trong trudng hop nay, heteroaryl 1a heteroaryl c6 5 dén 6 phan
tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdm N, O hodc S] hodc

-C(=0)-0-Cy7 alkyl, va

Rio va Rao ddc lap véinhau l1a -Cy7 alkyl},

@ la phenylen,

halogen 1a F hodc Br, va
nla 0 hodc 1.

Theo phuong an thuc hién cu thé khéc, sang ché d& xuit hop chit duoc biéu dién

bdi cong thuc hoa hoc I trén day, trong dd:
X1 dén X4 d6c 1ap v6i nhau 13 CRo hodc N,
Ro 14 hydro hodc F,
Ry 1a CF2H,

Rx
=N
R2 va R3 dgc lap véi nhau 14 H, F, Br, Ry, heteroxycloalkyl c6 3 dén 7 phan
tr bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdbm N, O hoic S,
heteroxycloalkenyl ¢6 3 dén 7 phan tir bao gém 1 dén 3 di nguyén tir duge chon tlir nhém

bao gdm N, O hoic S, heteroaryl ¢ 5 dén 6 phan tir bao gém 1 dén 3 di nguyén tir duoc
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N 4
\ LA KK O
chontirnhém bao gdm N, Ohozc S, | ° NH

+ 7\

N NH

, phenyl, indolyl, % hoic N> o i

{trong d6 it nhat mot hydro ciia heteroxycloalkyl c¢6 3 dén 7 phin tir bao gdm 1 dén
3 di nguyén tu dugc chon tur nhém bao gém N, O hoic S, heteroxycloalkenyl c6 3 dén 7
phén tir bao gém 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroaryl

¢6 5 dn 6 phén tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdém N, O hoic

@ ) v I\

N 2@ \N /0 —%—N NH
\NTI‘\/‘ £.C ’E‘GS< = —Qs:o \—-&
s, I, ’ /< \ S A\ , phenyl, indolyl,

hodc ?NOCO 6 thé duoc thé boi Ry,

R4 14 F, -Cy7 alkyl, -C1.7 haloalkyl, -O-C1. alkyl, -C(=0)-Ci.7 alkyl, -C(=0)-Ci
alkyl-OH, -C(=0)-O-C1.7 alkyl, -S(=0)2-C1.7 alkyl, xycloalkyl c¢6 3 dén 7 phan ti,
haloxycloalkyl c6 3 dén 7 phin ti, heteroxycloalkyl c6 3 dén 7 phéan tr bao gdm 1 dén 3

di nguyén tir dugc chon tir nhém bao gém N, O hoac S, heteroaryl c6 5 dén 6 phﬁn t bao

gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, % C CO , -C17
alkyl-C(=0)-Rs, -C1.7 alkyl-R7, -C1.7 alkyl-O-Rs, -NRoRio hodc -C(=0)-NRuRu,

trong d6 Rs 14 heteroxycloalkyl c6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gém N, O hodc S,

Ry 12 heteroxycloalkyl c6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir dwgc chon
tir nthém bao gdm N, O hoic S hoic xycloalkyl ¢6 3 dén 7 phén ti,

Rsg 1a -Cy.7 alkyl,
Ro va Rio doc lap voi nhau 1a -Ci.7 alkyl, va
Ri1 va Ri2 ddc 1ap voi nhau 1a H hodc -Cy.7 alkyl},
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Rx va Ry doc 14p v6i nhau 13 -Ci-7 alkyl ho#c -Ci.7 alkyl-NRisRis,
{trong d6 Ris va Ris ddc 18p v4i nhau 1 -Cy.7 alkyl},

K1ao,

Y la CR4Rb, NR. hogc lién két don,

Ra va Ry, doc 14p véi nhau 14 hydro hodc -Ci.7 alkyl, hodc Ra va Ry dugc lién két v6i
nhau d8 tao thanh xycloalkyl c6 3 dén 7 phén ti,

Rc 1a hydro, -Ci7 alkyl, -Ci7 alkyl-heteroxycloalkyl [trong trudng hop nay,
heteroxycloalkyl 13 heteroxycloalkyl c6 3 dén 7 phan tit bao gbm 1 dén 3 di nguyén tir
dwoc chon tir nhém bao gébm N, O hoic S], -C1.7 alkyl-phenyl, -C.7 alkyl-heteroaryl [trong
trudng hop nay, heteroaryl 13 heteroaryl ¢6 5 dén 6 phan tit bao gbm 1 dén 3 di nguyén tir
duoc chon tir nhom bao gém N, O hoic S], -Ciz alkyl-O-Ci7 alkyl hosc
-Ci-7 alkyl-NR19R2o,

{trong d6 it nhat mo6t hydro ctia -Ci.7 alkyl, -Ci-7 alkyl-heteroxycloalkyl [trong
trudng hop nay, heteroxycloalkyl 13 heteroxycloalkyl ¢6 3 dén 7 phan tir bao gbm 1 &én 3
di nguyén tir dwoc chon tir nhém bao gdbm N, O hoic S], -Ci-7 alkyl-phenyl, -Ci.7 alkyl-
heteroaryl [trong trudng hop nay, heteroaryl 14 heteroaryl c6 5 dén 6 phan tir bao gdm 1
dén 3 di nguyén tr dugc chon tir nhém bao gém N, O hoéc S], -Ci.7 alkyl-O-C1.7 alkyl hodc
-C1.7 alkyl-NRyoR20 ¢6 thé duoc thé bdi -Ci.7 alkyl, -O-Ci7 alkyl, heteroxycloalkyl ¢6 3
dén 7 phan tir bao gdm 1 dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hoic S,
heteroaryl-Ci.5 haloalkyl [trong trudng hop nay, heteroaryl 13 heteroaryl c6 5 dén 6 phan
tir bao gdm 1 dén 3 di nguyén tir duge chon tir nhém bao gdm N, O hoic S] hoic -C(=0)-
0-Cy7 alkyl, va

Ri9 va Rao doc 1dp véi nhau 14 -Cy.7 alkyl},

()

halogen 1a F hoéc Br, va

1a phenylen,
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nla0hoédc 1.

Theo phuong 4n thuc hién cu thé cia sing ché, hop chét dugc biéu dién boi cong
thitc héa hoc I trén day c6 thé 13 hop chét dugc bidu dién béi cong thirc héa hoc I-1 sau

day:

[Cong thirc hda hoc 1-1]

K
Ra
X2

(T T

// K O
R4 Y)n K X4 \ ) Ry

Ny

trong d6

X1 dén X4, Ry dén Rs, Y,Kvan giéng nhu dugc dinh nghia & cong thic hoa hoc 1.

Séang ché dé xuét cac hop chit dan xut 1,3,4-oxadiazol homophtalimit dugc biéu

dién boi cdng thirc hoa hoc IT sau ddy, ddng phan 1ap thé ctia chiing hoidc mudi duge dung

cta ching:
[Cong thirc hoa hoc 1T
Ra
Rj
v X2
| \N /\«”/ \\X1
X3 o)
K Y K \M/J\\/ R
\ 1
n \ y
N/
trong do,

A, X1 dén X4, Ry dnRs, Y, K van giéng nhu dugc dinh nghia & cong thirc hda hoc

23



51869 24/240

Theo phuong an thuc hién cu thé, sang ché d& xuit hop chit dugc bitu dién béi

cbng thirc hoa hoc II trén day, trong do:
X dén X4 doc 1ap v&i nhau 13 CRo hodic N,
Ro 12 hydro,
R 1a CF2H,
RovaRs1aH,
Kl1ao,
Y la NR.,

R 14 -Ci-7 alkyl-phenyl, -Ci.7 alkyl-heteroaryl [trong truong hop nay, heteroaryl la
heteroaryl c6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir dwgc chon tir nhém bao gdm
N, O hodc S] hoac -Ci.7 alkyl-O-Cy.7 alkyl,

{trong d6 it nhat mot hydro cta -Ci.7 alkyl-phenyl, -Ci.7 alkyl-heteroaryl [trong
trudng hop nay, heteroaryl 13 heteroaryl ¢6 5 dén 6 phén tir bao gém 1 dén 3 di nguyén tir
duoc chon tlir nhém bao gém N, O hoic S] hodc -Ci-7 alkyl-O-Cy.7 alkyl c6 thé duogc thé
boi heteroaryl-Cy.5 haloalkyl [trong trudong hop nay, heteroaryl 14 heteroaryl c6 5 dén 6
phén tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S},

@ 1a phenylen,

halogen 1a F, va
nlal.

Theo phuong 4n thyc hién cu thé cia sang ché, hop chit dwoc biéu dién béi cong
thirc hoa hoc II trén day c6 thé 13 hop chat duoc bidu dién bdi cong thirc héa hoc II-1 sau
day:

[Cong thirc hda hoc TI-1]
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Ry
~
Ra—"“ | X
\\\ N//\\\n,/ Z§X1
Xa
K Y K Xa \ / -

trong do,
X dén X4, Ry dén Rs, Y, K va n giéng nhu duogc dinh nghia & cong thirc héa hoc L

Sang ché @& xuét cac hop chét dan xuit 1,3,4-oxadiazol homophtalimit duwgc mé ta

& bang 1 dudi day, dong phan 14p thé cia ching hodc mudi dugc dung cta chung.

Béang 1
Hop chét Chu triic Hop chét Chu triic
e o) F
N IN\ N
1 — 0 2 (0]
o] | )—CFaH [e] | )—CFH
N~N N-N
o) F 0
N
N ‘N >
3 o 4 /\L)\ro
o 0
| )—CFaH | )—CFH
N-N N-N
0 o)
N N
0 | )—CFaH 0 | )—CFH
N~N =N
F o
N
N N X
7 o 8 /U\ro
0 o
| )—CFaH | )—CFaH
N-N N-N
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Hop chit Chu trac Hop chét Chu tric
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Hop chét Chu tric Hop chét CAu tric
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Hop chét Chu tric Hop chét CAu tric
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Hop chét CAu tric Hop chét CAu tric
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Hop chét Chu tric Hop chét CAu tric
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Hop cht CAu tric Hop chét CAu trtic
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Hop chét Céu triic Hop chét Céu tric
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Hop chit Chu tric Hop chit CAu tric
139 . 140 @i& -
/X/Q /\r\/\l\( />———CF2H JFij\/N\/, /\L)\L}/ ;>__
141 0 142
_ O /O\()\h}(i/)—-cm-l /©;;£ '\} O,)——CF2
SN s NN 0
N NS ! N NS
143 | 144 Lo
o [ )—CFaH o | )—CFH
N N~y
D\N o OO\N o
145 O\Gg;l“ﬁj\( 146 O\@lﬁr
(o] 7 '\}‘T\‘»——CFZH o & ’\}\C:\P—CFZH
i N
Ny 7 NN
147 Qi“ﬁ@Y 148 SQ
(\N o Nay e O = Z \O,>-—CF2H
[o]
o) " /@C‘;l lN\
149 L 150 (o 0 SN crm
( N@M —CFaH N N-
)\/N\) N~N F]?O/
0
Oy o
151 O\G(;”CEN)\(O 152
o [ )—CFH
N-N

35



51869 36/240

Hop chit Chu tric Hop chét Chu tric

o] y /\r
153 @QLANW A 154 »—CFzH
N (o]
N W
O
N
153 C(©§L<U 156 Q/@;CQY
/>——CF2H o [ )—CFaH
~ N N~N

Hop chat din xuit 1,3,4-oxadiazol homophtalimit theo séng ché c6 thé chira it nhét

mdt cacbon khong dbi xung, va do d6 c¢6 thé tdn tai duéi dang raxemat (chat triét quang),
hén hop raxemat, ddng phan dbi quang don (ddng phan quang hoc), hdn hop cic ddng
phan khong d6i quang va ddng phan khéng d6i quang tuong tmg ciia chiing. Céc dong
phan 14p thé c6 thé duoc phéan tich bing cach tach theo phuong phép thong thudng trong
cung linh vuc k¥ thuét, cu thé nhu, sic ky cot, séc ky 16ng hiéu nang cao (HPLC) hodc
twong tw. Ngoai ra, cdc dbng phan 14p thé twong ung ciia cac hop chéit din Xuét
1,3,4-oxadiazol homophtalimit theo sang ché c6 thé duoc téng hop 1ap thé dic hiéu bing
cach sir dung mdt loat cidc nguyén liéu ban dAu va/hodc chét phan Ung tinh khiét v& mat

quang hoc thudong duoc biét dén.

Theo sang ché, thuat ngit “duoc dung” c6 nghia 14 dugc chip nhan vé mit sinh ly
va khong gdy ra phan umg di Gng thong thuong nhu réi loan tiéu héa va chéng mit, hoic
cac phan ung tuong tu khac, khi duge sir dung cho nguoi, va thuat ngit “mubdi” c6 nghia la
mudi duge didu ché theo phuong phap thong thuong dudi dang mubi cong axit duge tao
thanh béi axit tw do dugc dung, va phuong phép diéu ché mudi dugc dung thuong dugc
biét rd bdi ngudi ¢6 trinh d6 trung binh trong cling linh vuc k§ thuat. Cac mudi duge dung
bao gém, nhung khong gidi han, céc mubi ion v6 co dugc diéu ché tir canxi, kali, natri,
magie va cac chit trong tw; mudi axit vo co duge didu ché tir axit clohydric, axit nitric,
axit phosphoric, axit bromic, axit iotic, axit hydroiotic, axit pecloric, axit sulfuric va cac
chét tuong tu; mudbi axit hitu co dugc diéu ché tir axit axetic, axit trifloaxetic, axit xitric,
axit maleic, axit sucxinic, axit oxalic, axit benzoic, axit tartaric, axit fumaric, axit mandelic,
axit propionic, axit xitric, axit lactic, axit glycolic, axit gluconic, axit galacturonic, axit
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glutamic, axit glutaric, axit glucuronic, axit aspartic, axit ascorbric, axit cacbonic, axit
vanilic, v.v...; mudi axit sulfonic dugc diu ché tir axit metansulfonic, axit etansulfonic,
axit benzen sulfonic, axit p-toluensulfonic, axit naphtalensulfonic va céc loai tuong tu;
mubi axit amin duoc diéu ché tir glyxin, arginin, lysin, v.v...; mudi amin dugc diéu ché tir
trimetylamin, trietylamin, amoniac, pyridin, picolin, v.v...; vd tuong tu, nhung mudi theo
sang ché khong bi gi6i han béi danh sach duoc liét ké. Theo sang ché, cac mudi duoc wu
tién st dung bao gém axit clohydric, axit trifloaxetic, axit xitric, axit bromic, axit maleic,

axit phosphoric, axit sulfuric va axit tartaric.

Phuong phap san xuit hop chit din xuit 1.3.4-oxadiazol homophtalimit

Sang ché d& xuét phuong phéap san xuét cac hop chat din xuét 1,3,4-oxadiazol

homophtalimit, ddng phén 14p thé ctia chiing hoic mudi dugc dung ctia ching.

Sang ché d& xuét phuong phép san xuét cac hop chat din xuét 1,3,4-oxadiazol

homophtalimit, ddng phan 14p thé ctia ching hodc mudi duge dung ctia chiing.

Theo séng ché, phuong phép san xuft vu tién cac hop chit din xuét 1,3,4-oxadiazol
homophtalimit, ddng phén 14p thé ctia chiung hodc mudi duge dung ciia chiing nhu duge
trinh bay trong cac cong thirc phan tng 1 dén 14, va tham chi 1a phuong phap san xudt
dwoc cai bién & murc d6 15 rang dbi v6i ngudi co trinh d6 trung binh trong cung linh vuc

k¥ thudt cling thudc pham vi ctia cdc cong thirc phan img nay.

[Cong thitc phan Umg 1]
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1-1-1 XX
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1-1-4

O cong thirc phan ung 1 trén day, A, X1 dn X4, R1 dén R3, Y va n gidng nhu dugce
mb ta trong cong thirc héa hoc I. Cu thé, & cong thirc phan (g 1 trén day, A 12 phenyl, Xi
dén X4 doc 14p véi nhau 14 CH, CF hodc N, Lz 1a metylen (CHz), B 1a N, R la CF2H, R»
vaR3 1a H, Y 1a metylen (CH») hodc C (Ci-7 alkyl)2, Halo 13 halogen, va n 1a 0 hodc 1.

[Cong thic phan ung 1] trén dy trinh bay phuong phép téng hop hop chit
1,3,4-oxadiazol c6 cAu trac vong di vong, va hop chat c6 cong thie héa hoc 1-1-1 phan
{mg v6i hop chét ¢6 cong thirc héa hoc 1-1-2 hodc cong thiic héa hoc 1-1-3 d€ tao ra hgp

chét co cong thirc héa hoc 1-1-4 c6 chu trac 1,3,4-oxadiazol.

Theo séng ché, cac hop chét dugc san xut theo cic cong thirc phan mg trén day

bao gém 1,2, 12, 65 va tuong tu.

[Cong thirc phéan tng 2]
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(o]
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1-2-1
1-2-3 1-2-4
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Rz R1
X NH X2Xy O
— > [A + Halo—L2—<\ 27—\ \lr!J/
R, o] X3X4 N~
3
1-2-5 1-1-2

1-2-6

39/240

Theo cong thuc phan tng 2 trén ddy, A, X; dén X4 va Ry dén R; gidng nhu dugc

mb ta trong cong thirc hoa hoc I. Cu thé, theo cong thirc phan tmg 2 trén day, A 13 phenyl,
X dén X4 ddc 1ap v6i nhau 1a CH, CF hoic N, L; 1a metylen (CHz), R11a CF2H, Ra va Rs

1aH, Y 1a CRaRp (Ra va Ry tao thanh xyclobutan), Halo 1a halogen, va Alkyl 1a Ci.7 alkyl.
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[Cong thirc phan tmg 2] trén ddy trinh bay phuong phap tdng hop hop chét
1,3,4-oxadiazol ¢ ciu tric vong di vong, va hop chét cé cong thirc héa hoc 1-2-1 duge

dua vao phan tmg thé v6i hop chat c6 cong thirc hoa hoc 1-2-2 dé tao ra hop chét c6 cong

51869

40/240

thirc héa hoc 1-2-3, va tiép d6 dwoc dua vao phan tmg thiy phan dé tao ra hop chét c6 cong

thirc héa hoc 1-2-4. Sau @6, hop chét c6 cong thirc héa hoc 1-2-4 phan tng véi ure dé tao

ra hop chét c6 cong thirc héa hoc 1-2-5, va tiép d6 duge dua vao phan ng thé v6i hop chét

¢6 cong thirc hoa hoc 1-1-2 d& tao ra hop chét c6 cong thirc héa hoc 1-2-6.

Theo séang ché, cac hop chét duoc san xuét theo cac cong thirc phan tng trén day

bao gdm 3, 4, 5, 106, 107 va twong tu.

[Cbng thirc phan ung 3]
o)
Ra, o-Alkyl
A
R * HalgReRe
3
o)
Alkyl 1-3-1
1-2-1
0]
R
z[\A OH
e OH >
R/ (o)
3 Ra Rb
1-3-3
XXy O R
Halo-L,< ~ ,— \IN( lo}
XX, N-
1-1-2
o
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Theo cbng thirc phan tng 3 trén ddy, A, X; dén X4, R1 @én R3 va Ra dén Ry, gibng
nhu duge mé ta trong cong thirc héa hoc I Cu thé, theo cong thiic phan tng 3 trén day, A
1a phenyl, X dén X4 doc 1ap v6inhau 13 CH, CF hoic N, L 13 metylen (CHz), R1 14 CF2H,
R2 va R3 ddc 14p vai nhau 14 H hodc halogen, Ra va Ry 1a C17 alkyl, Halo 13 halogen, va
Alkyl 1a Ci-7 alkyl.

[Cong thirc phan vmg 3] trén ddy trinh bay phuong phap tdng hop hop chét
1,3,4-oxadiazol c6 ciu trac vong di vong, va hop chit ¢é cong thitc héa hoc 1-2-1 duge
dua vao phan tng thé v6i hop chét c¢6 cong thirc hda hoc 1-3-1 dé tao ra hop chat c6 cong
thirc hoa hoc 1-3-2, va tiép d6 duoc dua vao phan ing thily phan dé tao ra hop chét cé cong
thirc hoa hoc 1-3-3. Sau d6, hop chét c6 cong thirc héa hoc 1-3-3 phan ting véi ure dé tao
ra hop chit c6 cong thirc héa hoc 1-3-4, va tiép d6 duoc dua vao phan img thé v6i hop chit

c6 cong thirc hoa hoc 1-1-2 @ tao ra hop chat ¢6 cong thirc héa hoc 1-3-5.

Theo séng ché, cac hogp chit duoc san xuit theo cic cong thirc phan tng trén day

bao gdm 6, 7, 8, 23, 51, 152 va twong tu.

[Cong thirc phan Umg 4]
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Theo cong thirc phan ung 4 trén day, A, Xi dén X4, R1 dénR3 va R, giéng nhu duoc
mo t& trong cong thirc héa hoc I. Cu thé, theo cong thirc phén tmg 4 trén déy, A 1a phenyl,
X1 dén X4 doc 14p v6i nhau 1a CH, CF hodc N, L 1a metylen (CHz), Ri1 1a CF2H, Rz va R3
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doc 1ap v6i nhau I1a H hodc halogen, Rc 14 Ci.7 alkyl-heteroxycloalkyl, Ci.7 alkyl-phenyl
hoac Ci-7 alkyl, Halo 14 halogen, va Alkyl 1a Ci.7 alkyl.

[Cong thirc phan tmg 4] trén ddy trinh bay phuong phap tdng hop hop chit
1,3,4-oxadiazol c6 cAu truc vong di vong, va hop chat c6 cong thirc héa hoc 1-4-1 phan
g véi hop chét c6 cong thirc hoa hoc 1-4-2 d tao ra hop chéit c6 cong thirc héa hoc
1-4-3, va tiép d6 duoc dua vao phan tmg thé v6i hop chét c6 cong thiic héa hoc 1-4-4 ¢
tao ra hop chit c6 cong thirc héa hoc 1-4-5. Sau d6, hop chét c6 cong thirc héa hoc 1-4-5
phan tmg v6i kali hydroxit dé tao ra hop chét c6 cong thirc héa hoc 1-4-6, va tiép d6 dugce
dua vao phan tmg thé véi hop chat c¢6 cong thirc hoa hoc 1-3-1 & tao ra hop chét c6 cong
thirc hoa hoc 1-4-7. Hop chét c6 cong thic hoa hoc 1-4-7 phan tmg véi dung dich axit
clohydric dé tao ra hop chét ¢ cong thiic héa hoc 1-4-8, va tlép dé dugce dua vao phan ung
thé voi hop chét c6 cong thirc hoa c
1-4-9.

Theo séng ché, cac hop chit duoc san xudt theo cic cong thirc phan tng trén day
bao gf)m 9,10, 11, 13, 66, 86, 97 va tuong tu.

[Cong thitc phan Umg 5]
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Theo c¢ong thirc phan tng 5 trén day, A, X &én X4, Ry dén Rs va R. gidng nhur dugce
mo ta trong cong thirc hda hoc I. Cu thé, theo cong thirc phan tmg 5 trén déy, A 13 phenyl,
X1 dén X4 doc 14p v6i nhau 14 CH hodc N, L 1a metylen (CHz), R1 1a CF2H, Rz va R3 doc
13p v6i nhau 1a H hodc halogen, R 1a C1.7 alkyl-heteroxycloalkyl, Ci.7 alkyl-O-Ci.7 alkyl,
C1.7 alkyl, C1.7 alkyl-N(C1.7 alkyl), hodc Ci.7 alkyl-heteroaryl, Halo 1a halogen, Alkyl la
Cy-7 alkyl, OMs la mesylat, PG 1a nhém bao v¢§, m 1a 2, con P va Q 1a hydro.

[Cong thuc phan ung 5] trén day trinh bay phuong phap tdng hop hop chat

1,3,4-oxadiazol c6 cu triic vong di vong, va hop chét c6 cong thirc héa hoc 1-5-1, von

44



51869

duge san xuét trong [Cong thirc phan ung 4] va nhém bao vé dugce thém vao d6, duge dua
vao phan tmg thé v&i hop chit c6 cong thirc héa hoc 1-1-2 dé tao ra hop chét c6 cong thirc
héa hoc 1-5-2, va tiép d6 nhom bao vé dugc loai bd dé tao ra cic hop chit 14, 67 va tuong
tu ¢6 cong thirc hoéa hoc 1-5-3. Sau d6, hop chét c6 cdng thirc hoa hoc 1-5-3 dugce dua vao
phén tmg thé véi hop chét c6 cong thirc hoa hoc 1-3-1 dé tao ra hop chét c6 cong thirc hoa
hoc 1-5-4.

Ngoai ra, hop chét ¢ cong thirc héa hoc 1-5-3 duoc dua vao phan ing thé v&i hop
chét c6 cong thirc hoa hoc 1-5-5, nhém bao vé dugc thém vao do, dé tao ra hop chét ¢6
cong thirc hoa hoc 1-5-6, va tiép d6 nhém bao vé duoc loai bd dé tao ra hop chét c6 cong
thitc héa hoc 1-5-7. Sau d6, phan ting khir amin dugc thuc hién v6i hop chét c6 cong thirc

A

hoa hoc 1-5-8 d& tao ra hop chit c6 cong thirc héa hoc 1-5-9.

Theo sang ché, cac hop chit duoc san xut theo cic cong thirc phan tng trén day

bao gbm 15, 16, 17, 18, 19, 20, 21, 22, 70, 71, 72, 73 va tuong tu.

[Cong thirc phan ing 6]
(o]
|-z sz 1 e 2 Lz sz
Halo— A 1 1
: \ />’R1 : />-—R1
1-6-3
1-6-1

Theo cdng thirc phan tng 6 trén ddy, A, X; dén X4, R1 dén R3 va R« dén Ry gidng
nhu dugc mé ta trong cong thirc héa hoc I. Cu thé, theo cong thirc phan tng 6 trén day, A
1a phenyl, X; dén X4 doc lap véi nhau 1a CH hodc N, L, 1a metylen (CHz), Ry 1a CF2H, R,
va R3 ddc 1ap vaéi nhau 1a H hodc -NRxRy, Rx va Ry dugc lién két v4i nhau dé tao ra vong
cling v6i nguyén tir nito duge gin vao d6 {trong trudng hop nay, vong tao thanh con c6
thé bao gém mdt di nguyén tir N hodc O, va it nhét mot hydro cua vong tao thanh ma Ry
va Ry duoc lién két v6i nhau va duogce lién két ciing voi nguyén tir nito dugc gén vao do, cb
thé dugc thé boi C1.7 alkyl, C(=0)-Ci.7 alkyl, heteroxycloalkyl c6 3 dén 7 phan tir bao gdm
1 dén 3 di nguyén tir dwoc chon tir nhém bao gém N, O hodc S, N(C1- alkyl)z, C1-7 alkyl-
C(=0)-heteroxycloalkyl c6 3 dén 7 phan tit [trong truong hop nay, heteroxycloalkyl bao
gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S], C(=0)-C-7 alkyl,
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Ci.7 alkyl-O-Cy.7 alkyl, C(=0)-0-C1.7 alkyl, xycloalkyl ¢6 3 dén 7 phan ti, C17 alkyl-
xycloalkyl c6 3 dén 7 phén tir, halogen, heteroaryl c6 5 dn 6 phén ti [trong trudng hop
ndy, heteroaryl bao gébm 1 dén 3 di nguyén tir duoc chon tir nhém bao gbém N, O hoic S],
C(=0)-NH-C.7 alkyl, C(=0)-N(C1.7 alkyl)2 hodc S(=0)2-C1.7 alkyl}, Y 1a C(C17 alkyl), n

1a 1, va Halo 12 halogen.

[Cong thirc phan tmg 6] trén diy trinh bay phuong phap tdng hop hop chét
1,3,4-oxadiazol c6 cu tric vong di vong, va hop chit cé cong thirc héa hoc 1-6-1 duge
dua vao gan C-N (Phan timg Buchwald) véi hop chét c6 cong thirc héa hoc 1-6-2 dé tao ra
hop chét c6 cong thirc héa hoc 1-6-3.

Theo sang ché, cac hop chét duoc san xuét theo cdc cong thirc phan tng trén day
bao gdm 24, 27, 28, 29, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 49,
50, 52, 56, 57, 58, 117, 153 va tuong tu.

[Cong thirc phan Umg 7]
H
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L X PG i L, X
o m L X
HaloC A )& X%( ! L PG—NHN—Q;QN\N I e T
0 "X, ,>,R, Mm Y)#o %(,,)\W R,
N-N N-N
1-6-1 172
PO P._O
Y
Lz X a \g i
22, 1-5-8 R m L2 X,
HN N T& x J\( 158 >_NHN_A N X],//X1 o
o ¥ ,>—R1 Q Mm Y);%o X3 d >Ry
N
1-7-4
1-7-3

Theo cong thirc phén ung 7 trén ddy, A, Xi dén Xs, Ri dén Rs, Y va n gibng nhu
dugc mo ta trong cong thirc héa hoc I. Cu thé, theo cong thirc phan ung 7 trén day, A 1a
phenyl, X dén X4 doc 14p v&i nhau la CH hodc N, Lo 1a metylen (CHz), R1 1a CF.H, Rz va
R3 dbc 1ap voi nhau 12 H hodc heteroxycloalkyl ¢6 3 dén 7 phan tir [trong truong hop nay,
heteroxycloalkyl bao gdm 1 dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hozc S],
Y 1a C(Ci.7 alkyl)2, n 1a 1, Halo 1a halogen, Alkyl la Cy.7 alkyl, PG 14 nhém bdo v¢, m 1a 2,
P va Q 1 C17 alkyl, hodc P va Q duoc lién két voi nhau dé tao ra vong ciing véi nguyén tir
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cacbon dugc gin vao d6, trong d6 vong tao thanh con c6 thé bao gdm mot di nguyén tir N
hoac O.

[Cong thirc phan tmg 7] trén ddy trinh bay phwong phép téng hop hop chét 1,3,4-
oxadiazol c¢6 cAu tric vong di vong, va hop chit c6 cong thirc héa hoc 1-6-1 dugc gin
C-N (Phan img Buchwald) v&i hop chét c6 cong thirc héa hoc 1-7-1 ¢6 nhém bio vé dé tao
ra cac hop chét 25, 79 va tuong tu c6 cong thitc héa hoc 1-7-2. Sau d6, nhém bao vé duge
loai bo dé tao ra hop chit c6 cong thirc héa hoc 1-7-3, va phan tng khir amin va phan tng
axyl hoa dugc thuc hién véi hop chét c6 cbng thirc hoa hoc 1-5-8 dé tao ra cac hop chét
26, 30, 80, 81, 136, 141, 142, 147, 148, 149, 150 va tuong tu c6 cong thirc hoa hoc 1-7-4.

[COng thirc phan Umg 8]
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Theo cong thitc phan ung 8 trén ddy, A, X; &n X4, Ry &nRs, Y van gibng nhu
dwoc mo ta trong cong thirc hoa hoc I. Cu thé, theo cong thirc phan g 8 trén day, A 1a
phenyl, X1 dén X4 doc 1ap véinhau 13 CH hodc N, L 1a metylen (CHz), R1 1a CF2H, Rz va
Rs doc 1ap v6i nhau 12 H hodc heteroxycloalkyl ¢6 3 dén 7 phin tir bao goém 1 dén 3 di
nguyén tir duoc chon tir nhém bao gdm N, O hoic S, Y 1a C(C1.7 alkyl), n 1a 1, Halo 1a
halogen, PG la nhdm béo vé, P va Q doc 14p voinhau 18 H, C1.7 alkyl hodc heteroxycloalkyl
¢6 3 dén 7 phén tir bao gdm 1 dén 3 di nguyén tir dwoc chon tir nhém bao gém N, O hodc
S, hogic P va Q duoc lién két voi nhau dé tao ra vong ciing v6i nguyén tir cacbon duge gin
vao d6, trong d6 vong tao thanh con c6 thé bao gdm mat di nguyén tit N hoic O.
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[Cong thic phan tmg 8] trén dy trinh bay phuong phap tdng hop hop chat
1,3,4-oxadiazol c6 céu tric vong di vong, va hop chét c6 cong thirc héa hoc 1-6-1 duoc
gén C-C (Phéan tng Suzuki) véi hop chét c6 cong thirc héa hoc 1-8-1 c6 nhém bao vé dé
tao ra cac hop chét 41, 53, 120, 154 va twong tur c6 cong thirc héa hoc 1-8-2. Phan tmg khir
duoc thuc hién dé tao ra hop chit ¢ cong thirc hoa hoc 1-8-3, va tiép d6 nhém bao vé duge
loai bo dé tao ra hop chat 122 va tuong tu c6 cong thirc héa hoc 1-8-4. Sau do, hop chét c6
cong thire héa hoc 1-5-8 duoc thém vao hop chét c6 cong thitc héa hoc 1-8-4, va duoc dua

vao phan tmg khir amin d& tao ra hop chét c6 cong thirc héa hoc 1-8-5.

Ngoai ra, nhém bao vé dugce loai bd khoi hop chat ¢é cong thirc héa hoc 1-8-2 dé
tao ra hop chét c6 cong thirc hoa hoc 1-8-6, va tiép d6 dugc dua vao phan (mg khir amin
va phén tmg axyl héa d8 tao ra cac hop chét 42, 43, 124, 155 va tuong tu ¢6 cong thirc héa
hoc 1-8-7. Sau d6, phan g khir duge thuce hién véi hop chét c6 cong thirc hoa hoc 1-8-7
d& tao ra hop chét c6 cong thirc héa hoc 1-8-5.

Theo sang ché, cac hop chit dwoc san xuét theo cac cong thirc phan ung trén day
bao gdm 44, 54, 55, 59, 60, 61, 62, 63, 64, 68, 69, 127, 128, 134, 135, 143, 144, 145, 146,
151, 156 va twong tuw.

[Cong thitc phan tmg 9]
Lo,
Ai B-R, or
Lz Xz o Lz Xz
HaloA@;U\ X4 1-9-1 X
y& Xs ))§ Xa
X4 >——R1 X >’R1
1-6-1 1-9-2

Theo cong thire phan Gng 9 trén day, A, X1 dén Xa, Ry, Rz, Y va n gidng nhu duge
mb ta trong cong thirc héa hoc I. Cu thé, theo cong thirc phan ting 9 trén day, A 1a phenyl,
X dén X4 ddc 1ap v6inhau 1a CH hodc N, L, 1a metylen (CH>), Ry 1a CF>H, R» 14 heteroaryl
¢6 5 dén 6 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tlir nhém bao gém N, O hoic
S, hoic heteroxycloalkyl ¢6 3 dén 7 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir
nhém bao gém N, O hoic S, Y 1a C(C1.7 alkyl);, Halo 13 halogen, van1a 1.

[Cong thirc phan tmg 9] trén day trinh bay phuong phép téng hop hop chit

1,3,4-oxadiazol c6 ciu tric vong di vong, va hop chét c6 cong thure héa hoc 1-6-1 dugce
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gin C-C (Phan tng Suzuki) v6i hop chit c6 cong thirc héa hoc 1-9-1 dé tao ra hop chét c6

cdng thirc hoa hoc 1-9-2.

Theo sang ché, cic hop chit dwoc san xut theo cac cong thirc phan Ung trén day

bao gém 74, 82, 83, 84, 85, 93, 94, 95, 96, 98, 99, 100, 101, 102, 103, 104, 105, 108, 109,
110, 111, 112, 113, 114, 115 va tuong tu.

[Cong thitc phan tmg 10]

Ra H o] R~ NH,
Y + _NH, - [A
A 0 R¢ P2 0]
R R3
3 0 Rt_:/NH
1-4-1 1-10-1 1-10-2

H
R N__O
~
[g[(f v Halo—L2—<\ /)—<\\(
R3/ I \Rc X 4

1-10-3 1-1-2
R
R LA
> /I‘L Lo Xey,
X
O N y3 ;7_,R1
c ~N
1-10-4
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O cong thitc phan tmg 10 trén day, A, X; dén X4, Ri dén R3 va Re gidng nhu duoc
md ta trong cong thirc héa hoc I. Cu thé, & cong thirc phan tmg 10 trén diy, A 13 phenyl,
X1 dén X4 doc 18p v&inhau 1a CH hodc N, L, 1a metylen (CHz), R1 1a CFoH, Ra vaRs 1a H,
Re 12 -C1.7 alkyl-O-Ci1.7 alkyl, -C1.7 alkyl-phenyl hoic -C1.7 alkyl-heteroaryl c6 5 dén 6 phan
tir bao gdm 1 dén 3 di nguyén tir dugc chon tlir nhém bao gbébm N, O hoic S, va Halo 1a

halogen.

[Cong thuc phan tmg 10] trén ddy trinh bay phuong phéap tong hop hop chét
1,3,4-oxadiazol c6 ciu triac vong di vong, va hop chat c6 cong thic héa hoc 1-4-1 duoc
cho phan tmg v&i hop chit c¢6 cong thirc héa hoc 1-10-1 d& tao ra hop chét cé cong thirc
héa hoc 1-10-2, va tiép d6 dugc dua vao phan timg déng vong dé tao ra hop chit c6 cong
thirc héa hoc 1-10-3. Sau d6, phén Gng thé duoc thuc hién véi hop chét c6 cong thirc hoa

hoc 1-1-2 dé tao ra céc hop chét 75, 77, 78 va twong tu c6 cong thirc hoa hoc 1-10-4,

[Cong thitc phén tmg 11]
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H
Ry N_O XX; O
[\A e + Halo-L,<, ~ X S
R N.-r XX, O-Alkyl
3 C
o]
1-10-3 1-11-1

L,_X
f\ Ly sz1 f\/& zx 2,
Ao X “Xs

1-11-3

NH2

L X
U:L); by
Xg2h_O
4")\( o
1-11-4

& cong thirc phan Gng 11 trén day, A, X; @én X4, Ri dn Rs va R. gidng nhu duge
md ta trong cong thirc hoa hoc I. Cu thé, & cong thirc phan tmg 11 trén dy, A 1a phenyl,
X1 dén X4 doc 14p v6i nhau 1a CH hodc N, L 12 metylen (CHz), Ry 1a CFoH, R2 vaR3 1a H,
R¢ 14 -Cy.7 alkyl-O-Ci.7 alkyl, va Halo la halogen.

[Cong thirc phan ung 11] trén ddy trinh bay phwong phép tong hop hop chét
1,3,4-oxadiazol c6 cAu tric vong di vong, va hop chét cé cong thirc héa hoc 1-10-3 dugc
dua vao phan tmg thé vai hop chét c¢6 cong thirc héa hoc 1-11-1 d€ tao ra hop chét c6 cong
thirc héa hoc 1-11-2, tiép d6 dwoc dua vao phan img véi hydrazin ¢ tao ra hop chét c6
cong thirc héa hoc 1-11-3, va tiép d6 duoc dua vao phan tmg véi anhydrit difloaxetic dé

tao ra hop chit 76 va tuong tw c6 cong thirc héa hoc 1-11-4.

[Cong thirc phan ung 12]
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0, HO,
BR, OF B-Ry
(o] HO R a
Halo— A 1-9-1 2 L X
N‘LZ]I/XZX1 > i 2~“/ 2)(1
o N’J*ox“x; -0 0N OX“Xa)\W o R
) Ry ' 7
Re N-N Re N-N
1-10-4 1-12-1

& cong thirc phan ung 12 trén day, A, Xi &én X4, Ry, Rz va R. gibng nhu dugc mé
ta trong cong thirc héa hoc I. Cu thé, & cong thirc phén tng 12 trén déy, A 1a phenyl, X;
dén X4 d6c 14p voi nhau 1a CH hodc N, L 1a metylen (CHz), Ry 12 CF2H, R 1a H, phenyl
hoic heteroaryl ¢ 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir duge chon tir nhém bao

gém N, O hoac S, R¢ 1a -C1.7 alkyl, va Halo 1a halogen.

[Cong thirc phan ung 12] trén day trinh bay phwong phap tdng hop hop chét
1,3,4-oxadiazol c6 ciu trac vong di vong, va hop chét c6 cbng thirc héa hoc 1-10-4 duoc
gén C-C (Phan img Suzuki) v6i hop chit c6 cong thirc héa hoc 1-9-1 @ tao ra hop chétco
cdng thirc hoa hoc 1-12-1.

Theo séng ché, cac hop chit dwoc san xuit theo cic cong thirc phan tng trén day
bao gém 87, 88, 89, 90, 91, 92 va tuong tu.

[Cong thirc phan tmg 13]
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ERE
N
PG o
4-7-1 m c),Alkyl
PG-N_ N-- A
m 0-Alkyl
RS Ry
1-13-1
o o
m NH
. OH —_— PG—NM NTA
m OH Mm o
R, RO Ry Rp
1-13-2 1-13-3

1-1-2
- R, R
1-13-4
o
m ‘/\/U\ L X,
_— HN'NN— A N )I( /x
m 0 3}
R; Ry
1-13-5
PYO PYOTf
Q or Q
1-5-8 1-13-6 P m

o]

Lo X
>-—N N A N 1)1: /X1 o
¢ Mm 0 X0y
Ry Ry N‘N/

O cong thirc phan tng 13 trén day, A, Xi dén X4, R1, Ra va Ry gidng nhu duge mo

ta trong cong thirc héa hoc I. Cu thé, & cong thirc phan tng 13 trén day, A 1a phenyl, Xi
dén X4 doc 1ap v6i nhau 1a CH hodc N, L, 1a metylen (CHz), Ry 12 CF2H, Ra va Ry 12
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-Ci-7 alkyl, Halo 14 halogen, Alkyl 14 Ci-7 alkyl, PG 14 nhom bao vé, m 14 2, con P va Q doc
lap v6i nhau 1a hydro, Ci.7 alkyl hodc Ci.7 haloalkyl.

[Céng thic phan tng 13] trén day trinh bay phuong phép téng hop hop chit
1,3,4-oxadiazol c6 ciu trac vong di vong, va hop chit c6 cdng thitc héa hoc 1-3-2 duge
gén C-N (Phan tmg Buchwald) véi hop chit c6 cong thirc héa hoc 1-7-1 c6 nhém bao vé
d8 tao ra hop chit c6 cong thic héa hoc 1-13-1, va tiép d6 dugc dua vao phan ung thiy
phan d& tao ra hop chit c6 cong thirc héa hoc 1-13-2. Sau d6, hop chét c6 cong thirc hoa
hoc 1-13-2 phan tmg v6i ure d& tao ra hop chat c6 cong thirc héa hoc 1-13-3, va tiép d6
duoc dwa vao phan tng thé v6i hop chit ¢6 cong thic héa hoc 1-1-2 dé tao ra hop chit 116
va tuong tu c6 cong thirc hoa hoc 1-13-4. Ngoai ra, nhém bao vé€ duoc loai bo khoéi hop
chét c6 cdng thirc hoa hoc 1-13-4 @8 tao ra hop chit ¢6 cong thirc héa hoc 1-13-5, va tiép
d6 phan tmg khir amin va phan tmg thé dwoc thuc hién d tao ra hop chit c6 cong thirc héa
hoc 1-13-7.

Theo sang ché, cac hop chét dwoc san xuit theo cic cong thirc phan mg trén diy
bao gdm 118, 119, 129, 130, 131, 132, 133, 137, 138, 139, 140 va tuong tu.

[Cong thirc phan tng 14]
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[o]
.S
(o] o]
Lz Xz A4- Lz X
’xf\r s ’X)\r P

1-3-5 1-14-2

D‘ x )\(
3
X
/>~R1

1-14-3

o o]
L, X
o} L2 2 Ly X,
\,\SC\>* A N 0%/ N\ N2 TR
v R o P
R R )™ 4 | Ry
cn=§\§ °o a e N~ RS Ry N~N;7—

1-14-4 1-14-5

O cong thirc phan Gng 14 trén day, A, X; dén X4, Ri, Ra va Ry gidng nhu dugc mod
ta trong cong thirc héa hoc I. Cu thé, & cong thirc phan tng 14 trén day, A 1a phenyl, Xi
dén X4 doc lap v6i nhau 1a CH hodc N, L 1a metylen (CHz), Ry 1a CF2H, Ra va Ry 1a
-C1.7 alkyl, va Halo 1a halogen.

[Cong thitc phan mg 14] trén dady trinh bay phuong phap tdng hop hop chit
1,3,4-oxadiazol c6 cu truc vong di vong, va hop chat c6 cong thirc héa hoc 1-3-5 duge
gén C-C (Phan tmg Suzuki) v&i hop chit ¢6 cong thirc hoa hoc 1-14-1 dé tao ra hop chét
121 va twong tu c6 cong thirc hoa hoc 1-14-2. Sau d6, phan ung oxy héa dugc thuc hién
v&i hop chét c6 cong thirc héa hoc 1-14-2 dé tao ra hop chét 123 va tuong tu c6 cong thirc
hoa hoc 1-14-3, va tiép d6 2,2,2-trifloaxetamit duoc sit dung dé tao ra hop chét 125 va
tuong tu c6 cong thirc hoa hoc 1-14-3. Sau d6, nhom thé trifloaxetyl dugc loai bd détaora
hop chét 126 va tuong tu ¢ cong thirc héa hoc 1-14-5.

Thudc sit dung cic hop chét ddn xuét 1,3.4-oxadiazol homophtalimit
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Sang ché d& xudt thubc sit dung cic hop chit din xuét 1,3,4-oxadiazol

homophtalimit, ddng phan l4p thé ctia chung hoic mubi dugc dung ctia chung.

Theo phuong an thyc hién, sang ché dé xuét duoc phém d& phong hoic didu tri cac
bénh lién quan dén hoat tinh histon deaxetylaza 6, bao gém hop chit duoc bidu dién bsi

cong thie héa hoc I sau day, ddng phan 14p thé ciia ching hodc mubi dugce dung clia chiing

1am thanh phan hitu hiéu.
[Céng thitc hoa hoc 1]
K
X
R 2
? ~ N /\/ Xx,
INGS
A3 ' G
Rj Y K \;‘(4 >/
- \ R4
i /

Cong thirc hoa hoc I giéng nhur duoce dinh nghia trén day.

Theo phuong an thyc hién, sang ché dé xuét duoc phém dé phong hodc didu tri cac
bénh lién quan dén hoat tinh histon deaxetylaza 6, bao gdm hop chét dugc biéu dién béi
cong thirc héa hoc II sau day, ddng phan 14p thé ctia chiing hoic mudi duge dung ctia chiing

1am thanh phén hiru hiéu.
[Cong thirc hoa hoc 1T

Ro

Rg
\ N

Cong thire héa hoc I gidng nhu duoc dinh nghia trén day.
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Duoc phém theo sang ché e ché chon loc histon deaxetylaza 6, do d6 thé hién tac dung

déng ké trong phong hodc diéu tri cac bénh lién quan dén hoat tinh histon deaxetylaza 6.

Theo sang ché, cic bénh lién quan dén hoat tinh histon deaxetylaza 6 bao gdm it
nhét mot bénh duoc chon tir nhém bao gém: bénh truyén nhiém; ung thu; bénh ndi tiét;
bénh dinh dudng va chuyén héa; réi loan tam thin va hanh vi; bénh than kinh; cic bénh vé
mét va phin phu & mit; bénh v& tudn hoan; bénh dudng ho hip; bénh tidu héa; bénh vé da
va mé dudi da; bénh vé hé théng co xuong khdp va bénh mé lién két; va qudi thai hoic di

tit, va sai cau truc nhi€ém sac the.

Céc mubi duoc dung giéng nhu duge mo ta trong cdc mudi duge dung ciia céc hop

chit din xuét 1,3,4-oxadiazol homophtalimit theo sang ché.

Dé st dung, dugc phdm theo sang ché con c¢6 thé bao gdm it nhét mot loai chit
mang duoc dung, ngoai cac hop chit din xuit 1,3,4-oxadiazol homophtalimit theo sang
ché, ddng phan 14ap thé ctia chiing hodc mudi duge dung ctia ching. Cac chét sau déy c6
thé dugc sir dung 1am chét mang dugc dung: dung dich mudi, nude vé tring, dung dich
Ringer, dung dich mudi dém, dung dich dextroza, dung dich maltodextrin, glyxerol, etanol
va hdn hop cua it nhit m6t thanh phin cia chung, va ciing ¢6 thé dugc st dung ¢6 bd sung
cac chét phy gia thong thudng khac nhu chit chéng oxy héa, dung dich dém, chét kim
khuén, v.v..., néu can. Ngoai ra, duoc phf‘im ¢6 thé duoc bao ché thanh cac dang liéu tiém
nhu dung dich nuéce, hon dich, nhii tuong, v.v..., thudc vién, vién nang, hat hoic vién nén
theo cach ma chét pha loédng, chét phén tan, chét hoat dong bé mit, chit két dinh va chét
b6i tron duoc thém vao d6. Do d6, dugc phim cta sang ché c6 thé c6 dang miéng dén, chat
long va dung dich, thudc vién, vién nang, hat nho, vién nén, thube dan, v.v... Céc ché phém
c6 thé dugc bao ché theo phuong phap théng thudng duge sir dung d bao ché trong cling
linh vuc k¥ thuat hodc phuong phép duoc mé ta trong Khoa hoc Dugce phim Remington
(én ban méi nhét), cong ty xuit ban Mack, Easton PA, My, va dugc phém c6 thé duoc bao

ché thanh nhiéu dang bao ché khéc nhau tuy theo tirng bénh hosc timg thanh phan.

Duoc phdm ctia séng ché c6 thé dugc sir dung bing dudng ubng hodic ngoai dudng
ti€u hoa (vi du, dugc tiém qua duong tinh mach, ti€ém dudi da, trong phic mac hodc tai
chd) theo phuong phép x4c dinh, trong d6 lidu lugng ctia ching thay ddi trong pham vi tly

thudc vao can nang, tudi, gidi tinh, tinh trang sttc khée va ché d6 dn uong ctia bénh nhéan,
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thoi gian dung thube, phuong phap dung thubc, téc d bai tiét, mitc d6 nghiém trong clia
bénh va cac yéu td trong tu khac. Lidu hang ngay ctia cac hop chit din xuét 1,3,4-oxadiazol
homophtalimit theo sang ché, cac ddng phén lap thé cia chung hodc mudi dugc dung ciia
ching c6 thé nim trong khoang 1 dén 1000 mg/kg, t6t nhat 1a 5 &&n 100 mg/kg, va c6 thé
duoc st dung mot 14n mdi ngay hodc nhiéu 1in mét ngay bang cach chia lidu lrong hang

ngay cia hop chit.

Ngoai cac hop chit din xuit 1,3,4-oxadiazol homophtalimit theo sing ché, cac dong
phén 14p thé ctia ching hodc mudi dugc dung ctia chiing, dugce phim theo sang ché con c6
thé bao gdm thém it nhit mot thanh phan hitu hidu thé hién téc dung y hoc gidng hoic
tuong tu nhur hop chét theo sang ché.

Sang ché dé xuat phuong phép phong hodc didu tri cac bénh lién quan dén hoat
tinh histon deaxetylaza 6, bao g@)m viéc st dung mot lrong c6 hiéu qua diu tri cua céc
hop chit d4n xuét 1,3,4-oxadiazol homophtalimit ctia sdng ché, déng phan 1ap thé cua

ching hodc muoi dugc dung cia ching.

Theo sang ché, thuat ngir “luong c6 hidu qua diéu tri” ding dé chi mot lwgng hop
chét din xuét 1,3,4-oxadiazol homophtalimit theo sang ché, cic ddng phan 14p thé cta
ching hodc mudi duge dung ctia chiing, ¢6 hiéu qua trong phong hodc diéu tri cac bénh

lién quan dén hoat tinh histon deaxetylaza 6.

Theo sang ché, thuat ngit “phong” c6 nghia 1a sy tri hodn sy xuat hién ctia bénh, roi
loan hoéc tinh trang bénh. Néu su xuét hién ctia bénh, r6i loan hoic tinh trang dugc tri hodn

trong mot khoang thoi gian du kién, viéc phong ngira ¢ thé duoc coi 1a dat muc dich.

Theo sang ché, thuit ngtt “diéu tri” c¢6 nghia 1a phuong phép lam gidm mét phan
hoéc hoan toan, cai thién, lam gidm bat, trc ché hodc tri hodn su xudt hién cia bénh, réi
loan va/hodc tinh trang nhat dinh, 1am giam mrc d6 nghiém trong ctia chiing, hodc gidm

su xuat hién cta it nhat mét triéu chiing hodc déc di€m cia ching.

Phuong phip phong hodc didu tri cac bénh lién quan dén hoat tinh histon
deaxetylaza 6 theo sang ché khong chi bao gdm viéc diéu trj bénh trudc khi biéu hién triéu
ching, ma con e ché hodc loai bd cac triéu chimng bing cach sir dung céc hop chét din

xuét 1,3,4-oxadiazol homophtalimit cila sang ché. Trong quéan ly bénh, liéu dw phong hoic
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diéu tri ctia thanh phan hoat tinh nhét dinh c6 thé khac nhau tity thudc vao ban chét va mic
5 nghiém trong ctia bénh hodc tinh trang va céch st dung thanh phan hoat tinh. Liéu luong
va tAn sult ciia chung c6 thé khac nhau tity thudc vao tudi, cAn ning, va phan tmg cta timg
bénh nhin. Ngudi ¢6 trinh d§ trung binh trong cung linh vyc k¥ thuat co thé d& dang lua
chon 1idu lugng va cach sir dung phi hop, c6 xem xét céc yéu t6 anh hudng. Ngoai ra,
phuong phap phong hoic didu tri cdc bénh lién quan dén hoat tinh histon deaxetylaza 6
theo sang ché c6 thé bao gdm viéc str dung mot lugng c6 hiéu qua didu tri ctia mot hoat
chét bd sung, hitu ich trong viéc diéu tri bénh, cung véi cac hop chét dan xuét 1,3,4-
oxadiazol homophtalimit ctia sang ché, trong d6 hoat chit bd sung c6 thé thé hién tac dung
cong hop hodc tic dung bd tro cing véi cac hop chit din xuit 1,3,4-oxadiazol

homophtalimit theo sang ché.

Séng ché ciing dé xut sir dung céc hop chit d3n xuét 1,3,4-oxadiazol homophtalimit
theo sang ché, cic ddng phén lap thé cua ching hoic mudi dugc dung ciia ching trong

phong hoic didu tri cac bénh lién quan dén hoat tinh histon deaxetylaza 6.

Sang ché ciing d& xudt sir dung cac hop chit ddn xuit 1,3,4-oxadiazol homophtalimit
theo sang ché, cac ddng phén 14p thé clia ching hodc mudi duge dung ctia ching trong bao
ché thubc didu tri cac bénh lién quan dén hoat tinh histon deaxetylaza 6. Dé bao ché thuée
chita bénh, cac hop chit din xuét 1,3,4-oxadiazol homophtalimit theo sang ché c6 thé dugc
tron v6i t4 duoc, chét pha lodng, chit mang dugc dung, v.v..., va cé thé dugc bao ché thanh

ché phim phirc hop cling véi cac hoat chét khéc, do d6 c6 tic dung cong hop.

Ngoai ra, sang ché dé xuét phuong phap tc ché chon loc HDAC6 bang cach st dung
c4c hop chét din xuit 1,3,4-oxadiazol homophtalimit theo sing ché, cac ddng phén lap thé

ctia chung hodc mudi duge dung cta chiing cho dong vat c6 v bao gom ca con nguoi.

Theo sang ché, thuit ngit “ddng vat c6 vi bao gom ca con ngudi” ¢6 nghia la dong
vat ¢ vi nhu khi, bo, ngua, chd, meo, thd, chudt, chudt, v.v..., va cu thé 1a bao gobm céa con
nguoi.

7
A%

Trong sang ché, thuat nglt “c che” cé nghia 1a 1am gidm hodc can tré mdt trang
thai, triéu chtng, rdi loan hodic bénh nhat dinh, hodc 1am gidm dang ké hoat dong sinh hoc

hodc hoat tinh co ban ctia qué trinh sinh hoc.
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Céc vAn dé dugc d& cap trong viée st dung, thanh phin va phuong phdp diéu tri

theo sang ché déu duogc ap dung nhu nhau, néu khéng mau thun véi nhau.

Theo sang ché, cac hop chat din xuit 1,3,4-oxadiazol homophtalimit, ddng phan
lap thé cia chung hoic mudi duoc dung cta chung c6 thé (rc ché chon loc HDACS, va do
d6 c6 tac dung tdt trong viéc phong hoic diéu tri cic bénh lién quan dén hoat tinh histon
deaxetylaza 6.

MO ta chi tiét sang ché

Sau day, sang ché s& duoc mo ta chi tiét hon théng qua céac vi du va vi du thi nghiém
kém theo. Tuy nhién, céc vi du dudi day va tuong tu dwoc cung cdp chi nhdm muc dich

minh hoa sang ché ma khdng gidi han pham vi ctia séng che.
Vi du thwc hién sang che

Téng hop hop chit 1: 2-((5-(5-(diflometyl)-1.3,4-oxadiazol-2-yDpyridin-2-

yl)metylisoindolin-1.3-dion

Bude 1. Téng hop hop chét 1

o

o)
- Br Ns N Ns
NK* + ‘ - . |
N0 N0
| )—CFaH o] | )—CFaH
N-N

Kali 1,3-dioxoisoindolin-2-it (0,100 g, 0,540 mmol) va 2-(6-(brommetyl)pyridin-3-
yI)-5-(diflometyl)-1,3,4-oxadiazol (0,157 g, 0,540 mmol) dugc hoa tan trong
N,N-dimetylformamit (5 m1) & 80°C, sau d6 dung dich thu dugc dugc khudy & cting nhiét
do trong 2 gio, va tiép dé phan tng dugc két thic béng cach ha nhiét do xuéng nhiét do
phong. Dung méi duoc loai bé khoi hdn hop phan tng dudi dp suit thip, sau d6 etyl axetat
(20 ml) va hexan (10 ml) dwoc dwa vao san phim c6 dic va duoc khudy dé loc ra chét rin
két tia, rdi duroc rira bing hexan, va tiép d6 dwoc siy kho dé thu duoc hop chit mong muén

(0,160 g, 83,2%) dudi dang chéit rin mau tréng.

Cong hudng tr hat nhan proton (‘H NMR) [400 MHz, CDCl; (etyl cloroaxetat)] &
9,23 (d, J=2,2 Hz, 1H), 8,30 (dd, J = 44,4, 12,6 Hz, 1H), 7,94 ~ 7,90 (m, 2H), 7,81 ~ 7,77
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(m, 2H), 7,52 ~ 7,49 (m, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,12 (s, 2H).;
Khéi phd d6 phan giai thip (phun dién) [LRMS (ES)] m/z 357,2 (M* + 1).

Téng hop hop chit 2: 2-(4-(5-(diflometyl)-1.3.,4-oxadiazol-2-y])-2-

flobenzyl)isoindolin-1.3-dion

Budce 1. Téng hop hop chit 2
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Kali 1,3-dioxoisoindolin-2-it (0,100 g, 0,540 mmol), 2-(4-(brommetyl)-3-
flophenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,166 g, 0,540 mmol) va kali cacbonat (0,112
g, 0,810 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 80°C, sau d6 dung dich
thu dwoc duoc khudy & ciing nhiét do trong 2 gid, va tiép d6 phan tmg dugc két thic bang
cach ha nhiét d6 xudng nhiét d6 phong. Nuéc dugc rét vao hdn hop phan tmg, va qud trinh
chiét dugc thuc hién bing etyl axetat. Lép hitu co dugc rira bang dung dich natri clorua
bao hoa, tiép d6 duge khir nude bing natri sulfat khan, rdi dugc loc, va tiép d6 dugce co dic
dudi 4p sudt thip. San phim c6 dic duoc tinh ché bing sic ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0 dén 30%), va duoc cb dic dé thu dwoc hop chit mong mubn (0,100 g,

49,6%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 7,91 ~ 7,75 (m, 6H), 5,12 (s, 2H), 7,53 (t, T = 7,7
Hz, 1H), 7,05 (s, 0,25H), 6,92 (s, 0,5H), 6,79 (s, 0,25H), 5,01 (s, 2H).

Toéng hop hop chat 3: 2°-(4-(5-(diflometyl)-1,3.4-0xadiazol-2-y1)-2-flobenzyl)-

1’H-spiro[xvyclobutan-1.4’-isoquinolin]-1°.3’(2°’H)-dion

Budc 1. Tédng hop metyl 2-(1-(metoxycarbonyD)xyclobutyl)benzoat

O
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Metyl 2-(2-metoxy-2-oxoetyl)benzoat (3,000 g, 14,409 mmol) dugc hoa tan trong
N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua (60,00%, 1,441 g, 36,021 mmol)
duoc thém vao dung dich thu duoc, va dugc khudy & cung nhiét d6 trong 30 phit.
1,3-dibrompropan (2,909 g, 14,409 mmol) duoc thém vao hdn hop phan ung, va tiép tuc
dugc khudy & nhiét d6 phong trong 8 gid. Nuéde duoc rét vao hdn hop phan tmg thu dugc,
va qua trinh chiét dugc thuc hién bing diclometan. Lop hitu co dugc rira bing dung dich
natri clorua b&o hoa, tiép d6 dugce khir nude b%mg natri sulfat khan, rdi duoc loc, va tiép do
dugc c6 dac dudi ap suét thép. San phém cd dic duogce tinh ché béng sic ky cot (SiOz, cot
40 g; etyl axetat/hexan = 0 dén 30%), va dugc cd dic dé thu duoc hop chit mong mudn

(2,220 g, 62,1%) duéi dang ddu khéng mau.

Budc 2. Téng hop axit 2-(1-carboxyxyclobutyl)benzoic

Metyl 2-(1-(metoxycarbonyl)xyclobutyl)benzoat (2,220 g, 8,942 mmol) dugc tao ra
& bude 1 va natri hydroxit (3,576 g, 89,415 mmol) dugc hoa tan trong metanol (25
ml)/nude (25 ml) & nhiét d6 phong, sau d6 dung dich thu duge dugc khudy & ciing nhiét
d6 trong 12 gid. Dung mdi duoc loai bd khéi hén hop phan g dudi 4p suét thip, sau d6
dung dich axit clohydric 1 N dugc rét vao san phém co déc, va tiép d6 qua trinh chiét dugc
thuc hién bang diclometan. Lép hitu co dugc ria béng dung dich natri clorua béo hoa, tiép
d6 duoc khir nuée bang natri sulfat khan, 161 duoc loc, va tiép d6 duogc c6 dac dudi ap suét
thép. San phdm thu duoc duge sir dung ngay ma khong can tinh ché thém (1,900 g, 96,5%,

chat ran mau trang).

Budce 3. Téng hop 1’H-spiro[xyclobutan-1,4’-isoguinolin]-1°.3’(2°H)-dion

0] 0O
OH NH
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Axit 2-(1-carboxyxyclobutyl)benzoic (0,820 g, 3,724 mmol) dugc tao ra & bude 2
dugc tron trong diclobenzen (10 ml), tiép d6 duoc chiéu xa bing 16 vi séng, rdi duge gia
nhiét & 175°C trong 1 gid, va tiép d6 phan tmg duoc két thiic bing cich ha nhiét d6 xubng
nhiét d6 phong. Nudc dugc rét vao hdn hop phan tmg, va qué trinh chiét duoc thuc hién
bing diclometan. L6p hiru co dirge rira bing dung dich natri clorua béo hoa, tiép d6 duoc
khir nu6c bing natri sulfat khan, roi duoc loc, va tiép d6 duoc co dic dudi ap suét thép.
Chét rén két tua duoc loc, rdi dugc rira béng hexan, va tiép d6 dugc séy kho dé thu duge

hop chit mong mudn (0,660 g, 88,1%) dudi dang chét rén mau tring.

Bude 4. Téng hop hop chét 3
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o I*LN>7/ 2 o [ )—CFaH
N-N

1’H-spiro[xyclobutan-1,4’-isoquinolin]-1’,3’(2°H)-dion (0,150 g, 0,745 mmol)
dugc tao ra & bude 3, 2-(4-(brommetyl)-3-flophenyl)-5-(diflometyl)-1,3,4-oxadiazol
(0,229 g, 0,745 mmol) va kali cacbonat (0,206 g, 1,491 mmol) dugc hoa tan trong N,N-
dimetylformamit (5 ml) & 80°C, sau d6 dung dich thu dugc duogc khudy & cling nhiét d¢
trong 2 gid, va tiép d6 phan tmg duoc két thiic bing cach ha nhiét d6 xubng nhiét do phong.
Nude duge rét vao hdn hop phan tmg, va qua trinh chiét dugc thuc hién bing etyl axetat.
Lép hitu co dugc rira bing dung dich natri clorua bao hoa, tiép d6 duge khir nudc bing
natri sulfat khan, r6i duoc loc, va tiép do6 duogc co dac dudi ap suét thép. San phém c6 dac
duoc tinh ché bing sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0 dén 30%), va dugc cd
dic dé thu duoc hop chit mong mudn (0,100 g, 31,4%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 8,21 ~ 8,18 (m, 1H), 7,85 ~ 7,72 (m, 4H), 7,47 ~
7,43 (m, 1H), 7,38 (t, J = 7,9 Hz, 1H), 7,04 (s, 0,25H), 6,92 (s, 0,5H), 6,79 (s, 0,25H), 5,33
(s, 2H), 2,99 ~ 2,91 (m, 2H), 2,50 ~ 2,30 (m, 4H); LRMS (ES) m/z 428,4 (M* + 1).

Téng hop hop chat 4: 2°-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-

yDmetyl)-1"H-spiro[xyclobutan-1.4’-isoquinolin]-1°.3’(2’H)-dion

Buéc 1. Tdng hop hop chét 4
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I’H-spiro[xyclobutan-1,4’-isoquinolin]-1°,3’(2°H)-dion (0,150 g, 0,745 mmol),
2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (0,216 g, 0,745 mmol) va
kali cacbonat (0,206 g, 1,491 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) &
80°C, sau d6 dung dich thu duoc dugc khudy & cing nhiét d6 trong 2 gid, va tiép d6 phan
ung dugc két thuc béng cach ha nhiét d6 xuéng nhiét d6 phong. Nude duogce rét vao hén
hop phan tng, va qué trinh chiét dwoc thyc hién bing etyl axetat. Lép hitu co dugc rira
bing dung dich natri clorua bo hoa, tiép d6 dugc khir nuée bang natri sulfat khan, rdi
duoc loc, va tiép d6 duoc cb dac dudi ap suét thép. San phém b dic duoc tinh ché bﬁng
séc ky cot (SiOg, cot 12 g; etyl axetat/hexan = 0 dén 30%), va dwgc cd dic dé thu dugce hop
chat mong mubn (0,070 g, 22,9%) duéi dang diu khéng mau.

'H NMR (400 MHz, CDCl3) § 9,18 (dd, T = 2,2, 0,9 Hz, 1H), 8,33 (dd, ] =8,2, 2,2
Hz, 1H), 8,22 ~ 8,20 (m, 1H), 7,87 ~ 7,84 (m, 1H), 7,77 ~ 7,73 (m, 1H), 7,48 ~ 7,44 (m,
2H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,44 (s, 2H), 3,04 ~2,97 (m, 2H), 2,55
~2,27 (m, 4H); LRMS (ES) m/z411,3 (M* + 1).

Téng hop hop chit 5: 2°-(4-(5-(diflomety])-1,3.4-oxadiazol-2-yl)benzyl)-1°H-

spiro[xyclobutan-1.4’-isoquinolin]-1°,3°(2’H)-dion

Budc 1. Tdng hop hop chit 5

0 o
B
Lo 0 N
0 i CFH o (o]
R N/>’ ,\LN/>——CFZH

1’H-spiro[xyclobutan-1,4’-isoquinolin]-1°,3’(2°’H)-dion (0,150 g, 0,745 mmol),
2-(4-(brommetyl)phenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,215 g, 0,745 mmol) va kali
cacbonat (0,206 g, 1,491 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) & 80°C,
sau d6 dung dich thu dugc duge khudy & cing nhiét d6 trong 2 gid, va tiép d6 phan tmg
duoc két thuc béng cach ha nhiét d6 xuéng nhiét d6 phong. Nudc dugce rét vao hén hop
phéan Gng, va qué trinh chiét duoc thuc hién bing etyl axetat. Lop hitu co dugc rira bing

dung dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, réi duoc loc,
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va tiép d6 duoc cb dic dudi 4p suét thép. Sén phém ¢b dic duge tinh ché béng séc ky co6t
(SiOg, ¢t 12 g; etyl axetat/hexan = 0 dén 30%), va duoc cd dic d& thu dwoc hop chit mong
mubn (0,100 g, 32,8%) dudi dang dau khong mau.

' NMR (400 MHz, CDCl3) & 8,19 ~ 8,17 (m, 1H), 8,02 ~ 8,00 (m, 2H), 7,81 ~
7,79 (m, 1H), 7,73 ~ 7,68 (m, 1H), 7,60 ~ 7,57 (m, 2H), 7,45 ~ 7,41 (m, 1H), 7,03 (s,
0,25H), 6,90 (s, 0,5H), 6,77 (s, 0,25H), 5,24 (s, 2H), 2,94 ~ 2,87 (m, 2H), 2,47 ~ 2,25 (m,
4H); LRMS (ES) m/z 410,3 (M* + 1).

Téng hop hop chit 6: 2-(4-(5-(diflomety])-1.3.4-oxadiazol-2-yl)benzyl)-4.4-
dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tong hop metyl 2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat

Metyl 2-(2-metoxy-2-oxoetyl)benzoat (3,270 g, 15,705 mmol) dugc hoa tan trong
N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua (60,00%, 1,884 g, 47,116 mmol)
duogc thém vao dung dich thu dugc, va dugce khuéy ¢ cung nhiét d6 trong 30 phut. Iotmetan
(2,933 ml, 47,116 mmol) dugc thém vao hdn hop phan tng, va tiép tuc dugc khudy & nhiét
do phong trong 12 git. Nudc dugc rét vao hdn hop phan ting, va qu4 trinh chiét dugc thuc
hién bing etyl axetat. Lép hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6
dugc khir nu6e bing natri sulfat khan, 1di dugc loc, va tiép d6 duogc c6 dac duai ap suét
thip. San phdm c6 dic duoc tinh ché bang séc ky cot (SiO», cdt 40 g; etyl axetat/hexan =
0 dén 15%), va duoc cb dic dé thu duoc hop chat mong mudn (3,000 g, 80,8%) duési dang

dau khong mau.

Budce 2. Téng hop axit 2-(2-carboxypropan-2-yl)benzoic
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Metyl 2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat (3,000 g, 12,697 mmol)
dugc tao ra & budc 1 va lithi hydroxit (3,041 g, 126,973 mmol) dugc hoa tan trong metanol
(15 ml)/nude (15 ml) & nhiét @6 phong, sau d6 dung dich thu duge duoc khqu & cung
nhiét d6 trong 12 gid. Dung dich axit clohydric 1 N dwoc rét vao hdn hgp phan tng thu
duoc, va qua trinh chiét duge thuc hién bang diclometan. Lép hitu co dugc rira bing dung
dich natri clorua bao hoa, tiép d6 duoc khir nuéce béng natri sulfat khan, roi duoc loc, va
tiép dé dugc co dic dudi ap suét thép. Chét rén két taa duoc loc, rdi duge rira b'fmg hexan,
va tiép d6 dwoc sdy kho dé thu dwoc hop chit mong mudn (2,500 g, 94,6%) dudi dang cht

ran mau trang.

Buéc 3. Téng hop 4.4-dimetylisoquinolin-1,3(2H.4H)-dion
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Axit 2-(2-carboxypropan-2-yl)benzoic (2,500 g, 12,007 mmol) dugc tao ra & budc
2 duoc tron trong 1,2-diclobenzen (10 ml), tiép d6 duoc chiéu xa béng 16 vi séng, roi duoc
gia nhiét & 175°C trong 1 gid, va tiép d6 phan tmg dugc két thic bang cach ha nhiét do
xubng nhiét 6 phong. Nude duoc rét vao hdn hop phan tmg, va qua trinh chiét dugce thuc
hién bing diclometan. Lép hitu co duge rira bing dung dich natri clorua bo hoa, tiép d6
duogc khir nudce béng natri sulfat khan, réi duoc loc, va tiép d6é duoc co dac dudi ap suét
thép. Chét rén két tua duoge loc, rdi dugc rira béng hexan, va tiép dé duoc séy kho dé thu

duge hop chit mong mubn (1,700 g, 74,8%) duéi dang chét rin mau tring.

Budc 4. Tdng hop hop chit 6
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4 ,4-dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,529 mmol) duoc tao ra & budc
3, 2-(4-(brommetyl)phenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,153 g, 0,529 mmol) va kali
cacbonat (0,146 g, 1,057 mmol) duoc hoa tan trong N,N-dimetylformamit (10 ml), sau d6
dung dich thu duoc duoc khudy & 80°C trong 2 gid, va tiép d6 tiép tuc duge khudy & nhiét
d6 phong trong 18 gid. Nudc dugc rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc
hién bing etyl axetat. L6p hiru co duoc rira bing dung dich natri clorua bdo hoa, tiép d6
duogc khir nude béng natri sulfat khan, rdi duoc loc, va tiép d6 duogc c6 dac dudi ap suét
thép. San pham c6 dic dugc tinh ché bing sic ky cot (SiO2, ¢t 12 g; etyl axetat/hexan =
0 dén 30%), va duoc c6 dic dé thu dugc hop chdt mong mudn (0,120 g, 57,1%) duéi dang

dau khéng mau.

IH NMR (400 MHz, CDCls) § 8,25 ~ 8,22 (m, 1H), 8,04 ~ 8,02 (m, 2H), 7,65 ~
7,63 (m, 1H), 7,59 ~ 7,57 (m, 2H), 7,50 ~ 7,42 (m, 2H), 7,04 (s, 0,25H), 6,91 (s, 0,5H),
6,78 (s, 0,25H), 5,24 (s, 2H), 1,63 (s, 6H); LRMS (ES) m/z 398,3 (M* + 1).

Téng hop hop chit 7: 2-(4-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)-2-flobenzyl)-4.4-
dimetylisoquinolin-1.3(2H.4H)-dion

Budce 1. Tong hop hop chét 7
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4 4-dimetylisoquinolin-1,3(2H,4H)-dion (0,200 g, 1,057 mmol), 2-(4-(brommetyl)-
3-flophenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,325 g, 1,057 mmol) va kali cacbonat (0,292
g, 2,114 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 80°C, sau d6 dung dich
thu dugc duoc khudy & cung nhiét do trong 3 gid, va tiép d6 phan tng duoc két thiic bang
cach ha nhiét d6 xuéng nhiét d§ phong. Nudc duoce rot vao hdn hop phan tmg, va qua trinh
chiét dugc thuc hién bing etyl axetat. L6p hitu co dugc ria bang dung dich bdo hoa, tiép
dé duoc khir nude béng natri sulfat khan, rdi dugc loc, va tiép d6 duoc ¢ dic dudi dp sudt

thép. Séan phém ¢ dic dugce tinh ché be"mg sdc ky cot (SiO2, cot 12 g; /=0 dén 30%), va
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duogc c6 dic dé thu duoc hop chét mong mudn (0,100 g, 22,8%) dudi dang chit rin mau

trr?mg°

'H NMR (400 MHz, CDCls) & 8,24 (dd, J = 7,9, 1,4 Hz, 1H), 7,83 ~ 7,78 (m, 2H),
7,68 ~ 7,65 (m, 1H), 7,52 ~ 7,50 (m, 1H), 7,47 ~ 7,45 (m, 1H), 7,40 ~ 7,38 (m, 1H), 7,04
(s, 0,25H), 6,91 (s, 0,5H), 6,78 (s, 0,25H), 5,33 (s, 2H), 1,66 (s, 6H); LRMS (ES) m/z
416,4 (M* + 1).

Téne hop hop chit 8: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetvy])-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chét 8
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4,4-dimetylisoquinolin-1,3(2H,4H)-dion (0,200 g, 1,057 mmol), 2-(6-
(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (0,307 g, 1,057 mmol) va kali
cacbonat (0,292 g, 2,114 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 80°C,
sau d6 dung dich thu duoc duoc khudy & cling nhiét d6 trong 3 gio, va tiép d6 phan tng
duoc két thuc bing cach ha nhiét d6 xubng nhiét d6 phong. Nude duge rét vao hdn hop
phan Ung, va qué trinh chiét duoc thuc hién béng etyl axetat. Lop hitu co dugce rira bﬁng
dung dich bdo hoa, tiép d6 duoc khir nudc bing natri sulfat khan, 1di dugc loc, va tiép d6
duoc co dic dudi p sudt thip. San phim cb dic duoc tinh ché bang sic ky cot (SiO2, cot
12 g; / = 0 dén 30%), va duoc cb dic dé thu dugc hop chit mong mudn (0,180 g, 42,7%)

dudi dang chat ran mau trang.

'H NMR (400 MHz, CDCls) § 9,17 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, 7 =8,2, 2,2
Hz, 1H), 8,24 (dd, J=7,9, 1,3 Hz, 1H), 7,68 ~ 7,65 (m, 1H), 7,53 ~ 7,51 (m, 1H), 7,47 ~
743 (m, 2H), 7,05 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 1,69 (s, 6H);
LRMS (ES) m/z 399,4 (M* + 1).

Tong hop hop chit 9: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-1-(2-(piperidin-1-yDetyl)quinazolin-2.4(1H.3H)-dion
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Budce 1. Tdéng hop 2-amin-N-(tert-butyl)benzamit
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2H-benzo[d][1,3]oxazin-2,4(1H)-dion (15,300 g, 93,790 mmol), 2-metylpropan-2-
amin (8,232 g, 112,548 mmol) va N,N-dimetylpyridin-4-amin (DMAP, 1,146 g, 9,379

mmol) dugc hoa tan trong N,N-dimetylformamit (100 ml) & nhiét d6 phong, sau d6 dung
dich thu duoc duoc khuéy & cung nhiét d6. Nudce (20 ml) duogc rét vao hén hop phan tng
va duogc khuéy, sau d6 chét ran két tta duoc loc, rdi dugce rira bﬁmg nudc, va tiép dé duoc
sy kho d& thu duge hop chit mong mudn (9,500 g, 52,7%) dudi dang chit rin mau nau
nhat.

Budc 2. Tdng hop metyl (2-(tert-butylcarbamoyl)phenyl)carbamat

l
0.0
b
NH, 0 NH
O/\fo ¥ cn)J\o/ @(O
XNH

2-amin-N-(tert-butyl)benzamit (9,500 g, 49,412 mmol) dugc tao ra & bude 1, metyl
carboncloridat (7,003 g, 74,118 mmol) va natri hydroxit (dung dich 1,00 M, 98,825 ml,
98,825 mmol) duogc hoa tan trong 1,4-dioxan (50 ml) & nhiét 46 phong, sau d6 dung dich
thu duoc duoc khudy & cling nhiét 6 trong 3 gid. Dung dich axit clohydric 1 M (100 ml)
dugc r6t vao hdn hop phéan tng va duoc khudy, sau d6 chit rin két ta duoc loc, rdi dugce
rira bang nudc, va tiép d6 duoc siy kho dé thu duge hop chit mong mudn (8,700 g, 70,3%)

dudi dang chat ran mau trang.

Budec 3. Téng hop 3-(tert-butyl)quinazolin-2.4(1H,3H)-dion
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Metyl (2-(tert-butylcarbamoyl)phenyl)carbamat (8,400 g, 33,560 mmol) dugc tao
ra & bude 2 va kali hydroxit (18,829 g, 335,597 mmol) dugc hoa tan trong etanol (100 ml)
& 80°C, sau d6 dung dich thu dwoc duoc khudy & cing nhiét d6 trong 12 gid, va tiép d6
phéan ung duoc két thiic bing cach ha nhiét 6 xudng nhiét ¢ phong. Dung dich axit
clohydric 2 M (20 ml) duoc rét vao hdn hop phan tng va dugce khudy, sau d6 chét rin két
tia duge loc, 1di dugce rira bing nude, va tiép d6 dugc sy kho dé thu duge hop chit mong

mudn (6,000 g, 81, %) dudi dang chét rin mau be.

Buéc 4. Tdng hop 3-(tert-butyl)-1-(2-(piperidin-1-y1)etyl)quinazolin-2.4(1H.3H)-

dion

N

(]

3-(tert-butyl)quinazolin-2,4(1H,3H)-dion (3,000 g, 13,745 mmol) dugc tao ra &
budc 3 duge hoa tan trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua
(60,00%, 1,374 g, 34,363 mmol) dugc thém vao dung dich thu duoc, va duge khqu & cung
nhiét o trong 30 phut. 1-(2-cloetyl)piperidin hydroclorua (3,037 g, 16,494 mmol) duogc
thém vao hdn hop phan tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 12 gior. Nude
duoc rét vao hdn hop phan tng, va qué trinh chiét duoc thuc hién bing etyl axetat. Lép
hitu co duoc rira béng dung dich natri clorua bédo hoa, tiép d6 duoc khir nude béng natri
sulfat khan, rdi dugc loc, va tiép d6 duoc c6 dic dudi dp suit thap. San phdm cd dic duoc
tinh ché bang sdc ky ¢t (SiO2, cOt 40 g; etyl axetat’/hexan = 0 dén 50%), va dugc co dic
dé thu duoc hop chit mong mubn (1,700 g, 37,5%) dudi dang chit rin mau vang.
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Buéc 5. Tbéng hop 1-(2-(piperidin-1-yDetyl)quinazolin-2.4(1H,3H)-dion

hydroclorua

9 9

3-(tert-butyl)-1-(2-(piperidin-1-yl)etyl)quinazolin-2,4(1H,3H)-dion (1,700 g, 5,160
mmol) dugc tao ra & budc 4 va axit clohydric (dung dich 4,00 M trong dioxan, 12,901 ml,

51,603 mmol) dugc trd
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nhiét hoi luu trong 12 gio, va duogc lam mat vé nhiét 46 phong. Sau d6, dung méi dugce loai
b6 khoi hén hop phan g dudi ap suit thip, sau d6 san pham thu duge duge sit dung ngay

ma khong cin tinh ché thém (1,500 g, 93,8%, chét rdn méau tring).

Budc 6. Téng hop hop chit 9
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1-(2-(piperidin-1-yl)etyl)quinazolin-2,4(1H,3H)-dion hydroclorua (0,180 g, 0,581
mmol) dugc tao ra & budc 5, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-

=N

oxadiazol (0,219 g, 0,755 mmol) va kali cacbonat (0,161 g, 1,162 mmol) dugc hoa tan
trong N,N-dimetylformamit (10 mI) & 80°C, sau d6 dung dich thu dwgc duge khudy & cling
nhiét d6 trong 30 gidy, va tiép d6 phan tmg dwoc két thiic bing cach ha nhiét d6 xudng nhiét
d6 phong. Nudc duge rét vao hdn hgp phan g, va qua trinh chiét duoc thuc hién b'fmg
etyl axetat. L6p hitu co duoc rira bang dung dich natri clorua bdo hoa, tiép d6 duogc khir
nudc béng natri sulfat khan, rdi duoc loc, va tiép d6 duoc cd dac dudi ap suét thép. Séan
phém cd diic duoc tinh ché b%mg séc ky c0t (SiO2, cot 12 g; etyl axetat/hexan =0 dén 80%),
va duoc cd dic dé thu duoc hop chét mong mudn (0,200 g, 71,3%) dudi dang chét rén mau

tréng.
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I NMR (400 MHz, CDCl3) § 7,45 ~ 7,43 (m, 1H), 8,29 (dd, J = 8,2, 2,2 Hz, 1H),
8,20 (dd, T = 7.9, 1,6 Hz, 1H), 7,68 ~ 7,65 (m, 1H), 7,45 ~ 7,43 (m, 1H), 7,32 ~ 7,28 (m,
1H), 7,25 ~ 7,21 (m, 1H), 7,04 (s, 0,25H), 6,91 (s, 0,5H), 6,79 (s, 0,25H), 5,47 (s, 2H), 4,28
~4,24 (m, 2H), 2,62 ~ 2,58 (m, 2H), 2,50 ~ 2,45 (m, 4H), 1,53 ~ 1,49 (m, 4H), 1,39 ~ 1,38
(m, 2H); LRMS (ES) m/z 483,6 (M* + 1).

Téng hop hop chit 10: 3-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)-2-flobenzyl)-1-
(2-(piperidin-1-yDetyDguinazolin-2.4(1H,3H)-dion

Bude 1. Tdéng hop hop chét 10
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1-(2-(piperidin-1-yl)etyl)quinazolin-2,4(1H,3H)-dion hydroclorua (0,200 g, 0,646
mmol), 2-(4-(brommetyl)-3-flophenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,258 g, 0,839
mmol) va kali cacbonat (0,178 g, 1,291 mmol) dugc hoa tan trong N,N-dimetylformamit
(10 ml) & 80°C, sau d6 dung dich thu dugc duoge khudy & clng nhiét d trong 30 gid, va
tiép d6 phan tmg dwoc két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Nude dugce
16t vao hdn hop phan tng, va qud trinh chiét dugc thyc hién bing etyl axetat. Lép hitu co
dugce rira bing dung dich natri clorua bdo hoa, tiép d6 dwoc khtr nudce bang natri sulfat
khan, rdi dugc loc, va tiép dé duogc c6 dic dudi ap suét thép. San phém c0 dac duoc tinh
ché bang sic ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0 dén 80%), va duoc cb dic dé thu
dugc hop chit mong mudn (0,200 g, 62,0%) dudi dang chét rin mau tring.

IH NMR (400 MHz, CDCls) § 8,25 (dd, J = 7,9, 1,5 Hz, 1H), 7,81 ~ 7,78 (m, 2H),
7,73 ~ 7,68 (m, 1H), 7,43 ~ 7,40 (m, 1H), 7,34 ~ 7,25 (m, 2H), 7,04 (s, 0,25H), 6,91 (s,
0,5H), 6,78 (s, 0,25H), 5,41 (s, 2H), 4,31 ~ 4,27 (m, 2H), 2,64 ~ 2,61 (m, 2H), 2,60 ~ 2,45
(m, 4H), 1,57 ~ 1,52 (m, 4H), 1,44 ~ 1,41 (m, 2H); LRMS (ES) m/z 458,0 (M* + 1).

Téns hop hop chat 11: 3-(4-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)benzyl)-1-(2-
(piperidin-1-vDetyDquinazolin-2.4(1H.3H)-dion

Budéc 1. Tdng hop hop chit 11
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1-(2-(piperidin-1-yl)etyl)quinazolin-2,4(1H,3H)-dion hydroclorua (0,190 g, 0,613

mmol), 2-(4-(brommetyl)phenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,230 g, 0,797 mmol) va
kali cacbonat (0,170 g, 1,227 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) &

N HCI

80°C, sau d6 dung dich thu dwoc dugc khudy & cling nhiét do trong 30 gid, va tiép d6 phan
tmg duoc két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Nude duge rét vao hdn
hop phan tmg, va qué trinh chiét duoc thuc hién bing etyl axetat. Lép hitu co duge rira
bing dung dich natri clorua biio hoa, tiép d6 dugc khir nuée béng natri sulfat khan, roi
duge loc, va tiép d6 duoc o dac dudi 4p sudt thip. San phédm c6 dic dugc tinh ché bing
sdc ky cot (SiOz, ¢t 12 g; etyl axetat/hexan = 0 dén 80%), va duoc cd dic dé thu duogc hop

chit mong mudn (0,150 g, 50,8%) dudi dang chat rin mau tring.

'H NMR (400 MHz, CDCls) § 8,23 (dd, T=7.9, 1,5 Hz, 1H), 8,04 ~ 7,99 (m, 2H),
7,69 ~ 7,63 (m, 3H), 7,30 ~ 7,22 (m, 2H), 7,03 (s, 0,25H), 6,90 (s, 0,5H), 6,78 (s, 0,25H),
5,32 (s, 2H), 4,29 ~ 4,25 (m, 2H), 2,62 ~ 2,58 (m, 2H), 2,55 ~ 2,48 (m, 4H), 1,57 ~ 1,52
(m, 4H), 1,44 ~ 1,40 (m, 2H).

Téng hop hop chit 12: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyrimidin-2-
yDmetyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 12
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4 4-dimetylisoquinolin-1,3(2H,4H)-dion (0,200 g, 1,057 mmol), 2-(2-
(brommetyl)pyrimidin-5-y1)-5-(diflometyl)-1,3,4-oxadiazol (0,308 g, 1,057 mmol) va kali
cacbonat (0,219 g, 1,586 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) & 80°C,
sau d6 dung dich thu dugc duge khudy & cing nhiét do trong 12 gid, va tiép d6 phan ting
duoc két thuc bang cach ha nhiét d6 xudng nhiét d6 phong. Nude duge rét vao hdn hop

phan tmg, va qua trinh chiét duoc thyc hién bing etyl axetat. Lp hitu co duoc rira bing
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dung dich natri clorua bdo hoa, tiép d6 dwogc khir nude bang natri sulfat khan, roi dugc loc,
va tiép d6 duoc c6 dic dudi 4p suét thip. San phim c6 dic dugc tinh ché bing sic ky cot
(Si02, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc co dic d& thu duoc hop chit mong
mudn (0,150 g, 35,5%) dudi dang dau kh6éng mau.

"H NMR (400 MHz, CDCls) & 9,30 (s, 2H), 8,24 (dd, T = 7,9, 1,5 Hz, 1H), 7,71 ~
7,67 (m, 1H), 7,55 ~ 7,53 (m, 1H), 7,48 ~ 7,44 (m, 1H), 7,08 (s, 0,25H), 6,95 (s, 0,5H),
6,82 (s, 0,25H), 5,55 (s, 2H), 1,72 (s, 6H); LRMS (ES) m/z 400,3 (M* + 1).

Tf;ng hop hop chit 13: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-1-(4-metoxybenzyl)quinazolin-2.4(1H.3H)-dion

Bude 1. Téng ho

A N, SN g
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3-(tert-butyl)quinazolin-2,4(1H,3H)-dion (2,800 g, 12,829 mmol) duoc hoa tan
trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua (60,00%, 1,026 g, 25,657
mmol) dugc thém vao dung dich thu dugc, va dugce khqu O cung nhiét d trong 30 phut.
1-(clometyl)-4-metoxybenzen (2,210 g, 14,112 mmol) duoc thém vao hdn hop phan ung,
va tiép tuc dugc khudy & nhiét do phong trong 12 gid. Nudc dugc rét vao hdn hop phan
{mg, va qua trinh chiét dugc thuc hién bing etyl axetat. Lop hitu co dugc rira bing dung
dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi dugc loc, va
tiép dé dugc co dic dudi ap suét thép. San phém ¢b dic duoc tinh ché bang séc ky cot
(Si0O2, cot 40 g; etyl axetat/hexan = 0 dén 15%), va dugc cb ddc dé thu dugc hgp chit mong

mudn (3,400 g, 78,3%) dudi dang chét rin mau vang.

Budc 2. Tong hop 1-(4-metoxybenzyl)quinazolin-2.4(1H,3H)-dion
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3-(tert-butyl)-1-(4-metoxybenzyl)quinazolin-2,4(1H,3H)-dion (3,400 g, 10,047
mmol) duge tao ra & budce 1 va axit clohydric (dung dich 6,00 M trong H20, 10,047 ml,
60,282 mmol) dwoc tron v6i nhau trong 1,4-dioxan (15 ml) & nhiét d6 phong, sau 6 hdn
hop thu dugce duoc gia nhiét hdi luu trong 12 gio, va dugc l[am méat vé& nhiét d6 phong. Sau
d6, chét ran két tta duoc loc, rdi duoc rira béng hexan, va tiép d6 duoc sdy kho dé thu dugc

hop chét mong mudn (2,250 g, 79,3%) dudi dang chét rin mau tring.

Budc 3. Tdng hop hop chit 13
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1-(4-metoxybenzyl)quinazolin-2,4(1H,3H)-dion (2,250 g, 7,970 mmol) duoc tao ra
& budce 2, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (3,006 g, 10,361
mmol) va kali cacbonat (2,203 g, 15,940 mmol) dugc hoa tan trong N,N-dimetylformamit
(30 ml) & 80°C, sau d6 dung dich thu duoc dugc khudy & cing nhiét d6 trong 3 gid, va tiép
d6 phan ung duoc két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Nudc duge rét
vao hdn hop phan tmg, va qua trinh chiét duoc thuc hién bang etyl axetat. Lop hitu co duge
ria béng dung dich natri clorua b&o hoa, tiép d6 duoc khir nude b%mg natri sulfat khan, rdi
duoc loc, va tiép d6 duoc c6 dic dudi 4p suét thap. San pham cb diic dugc tinh ché bing
sic ky cdt (SiO2, cbt 40 g; etyl axetat/hexan =0 dén 50%), va duoc cb dic dé thu dugce hop

chét mong mudn (3,200 g, 81,7%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCls) § 9,24 (d, J = 1,6 Hz, 1H), 8,37 (dd, ] = 8,2, 2,2 Hz,
1H), 8,27 (dd, T = 7,9, 1,5 Hz, 1H), 7,63 ~ 7,59 (m, 1H), 7,53 (d, T = 8,2 Hz, 1H), 7,26 ~
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7,22 (m, 4H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,89 ~ 6,87 (m, 2H), 6,81 (s, 0,25H), 5,60 (s,
2H), 5,36 (s, 2H), 3,79 (s, 3H).

Téng hop hop chit 14: 3-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)quinazolin-2.4(1H,3H)-dion

Budc 1. Téng hop hop chét 14

3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-(4-
metoxybenzyl)quinazolin-2,4(1H,3H)-dion (1,000 g, 2,035 mmol) va xeri amoni nitrat
(3,347 g, 6,104 mmol) duoc hoa tan trong axetonitril (10 ml)/nudc (10 ml) & nhiét do
phong, sau d6 dung dich thu dugc dugc khudy & ciing nhiét d6 trong 3 gio. Chat ran két
tha duoc loc, rdi dugce rira bing hexan, va tiép d6 dugc sdy kho dé thu duoc hop chit mong

mudn (0,680 g, 90,0%) dudi dang chit rin mau vang.

'H NMR (400 MHz, CDCls) § T11,59 (s, 1H), 9,09 (dd, J =2,2, 0,8 Hz, 1H), 8,37
(dd, J = 8,3, 2,3 Hz, 1H), 7.95 (dd, J = 8,2, 1,3 Hz, 1H), 7,73 ~ 7,69 (m, 1H), 7,67 (s,
0,25H), 7,61 (dd, J=8,3, 0,8 Hz, 1H), 7,54 (s, 0,5H), 7,41 (s, 0,25H), 7,26 ~ 7,22 (m, 2H),
5,32 (s, 2H).

Téng hop hop chit 15: 3-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-1-((1-metylpiperidin-4-yl)metyl)quinazolin-2.4(1H.3H)-dion

Budce 1. Tdng hop tert-butyl 4-((3-((5-(5-(diflomety])-1,3.4-oxadiazol-2-yDpyridin-
2-yDmetyl)-2.4-dioxo-3.4-dihydroguinazolin-1(2H)-y)metyl)piperidin- 1 -carboxylat
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,680 g, 1,831 mmol), tert-butyl 4-
(((metylsulfonyl)oxy)metyl)piperidin-1-carboxylat (0,645 g, 2,198 mmol) va kali cacbonat
(0,506 g, 3,663 mmol) duoc hoa tan trong N,N-dimetylformamit (15 ml) & 80°C, sau d6
dung dich thu duoc dugc khqu & cung nhiét d6 trong 12 gio, va tiép d6 phan tmg dugc
két thic bang cach ha nhiét d6 xudng nhiét d6 phong. Nudc duge rét vao hdn hop phan
{ng, va qua trinh chiét duoc thuc hién bing etyl axetat. Lép hitu co dugc rira bing dung
dich natri clorua bio hoa, tiép d6 duoc khir nwdc bang natri sulfat khan, rdi dugc loc, va
tiép d6 dugc co dac dudi ap suét thép. San phém ¢ dac duoc tinh ché bang séc ky cot
(Si0g, cot 12 g; etyl axetat/hexan =0 dén 30%), va duogc cd dic dé thu duoc hop chét mong

muén (0,500 g, 48,0%) dudi dang chét rin x6p mau tring.

Budc 2. Téng hop 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-y)metyl)-
1-(piperidin-4-ylmetyl)quinazolin-2.4(1H.3H)-dion

o 0
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Tert-butyl 4-((3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-2,4-
dioxo-3,4-dihydroquinazolin-1(2H)-yl)metyl)piperidin-1-carboxylat (0,500 g, 0,879

-

Boc

mmol) dugc tao ra & bude 1 va axit trifloaxetic (0,337 ml, 4,397 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét 6 phong, sau d6 dung dich thu dugc dugce khudy & cling nhiét
d6 trong 3 gid. Dung méi duoc loai bo khéi hdn hop phan tmg dudi ap suét thip, sau d6
dung dich natri hydro cacbonat bdo hoa dugc rét vao san phdm cb dic, va tiép d6 qué trinh
chiét duoc thuc hién béng diclometan. Lép hitu co dugce rira bi‘mg dung dich natri clorua
bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, r6i duoc loc, va tiép d6 duoc c6 dic
dudi 4p suét thap. San phdm thu dwgc duoc sir dung ngay ma khéng cén tinh ché thém
(0,200 g, 48,5%, diu mau vang).

Budce 3. Tong hop hop chét 15
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-(piperidin-4-
ylmetyl)quinazolin-2,4(1H,3H)-dion (0,100 g, 0,213 mmol) dugc tao ra & budc 2,
formaldehit (0,013 g, 0,427 mmol) va natri triaxetoxybohydrua (0,090 g, 0,427 mmol)

—

duoc hoa tan trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu duoc dugc
khudy & cing nhiét d trong 12 gid. Nudc duoc rét vao hdn hop phan tmg, va qua trinh
chiét dwoc thue hién bang diclometan. Lép hiru co dugce rira bing dung dich natri clorua
bdo hoa, tiép d6 duge khir nwde bing natri sulfat khan, rdi duoc loc, va tiép d6 duoc cb dic
dudi 4p suét thap. San phdm c6 dic duoc tinh ché bing sic ky cot (SiO2, cbt 12 g;
metanol/diclometan = 0 dén 10%), va dwoc c¢b dic dé thu dugc hop chit mong mudn (0,037

g, 35,9%) dudi dang ddu mau vang.

IH NMR (400 MHz, CDCls) § 9,17 ~ 9,16 (m, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H),
8,27 (dd, T=7,9, 1,5 Hz, 1H), 7,74 ~ 7,72 (m, 1H), 7,51 ~ 7,48 (m, 1H), 7,32 ~ 7,28 (m,
1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,51 (s, 2H), 4,13 ~ 4,11 (m, 2H), 3,29
~3,15 (m, 3H), 2,48 (s, 3H), 2,29 ~ 2,26 (m, 2H), 1,81 ~ 1,70 (m, 4H); LRMS (ES) m/z
483,6 (M* + 1).

Téng hop hop chat 16: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-
vDmetyl)-1-((1-(oxetan-3-yl)piperidin-4-yl)metyl)quinazolin-2,4(1H,3H)-dion

Budce 1. Tdng hop hop chit 16
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-(piperidin-4-
ylmetyl)quinazolin-2,4(1H,3H)-dion (0,100 g, 0,213 mmol), oxetan-3-on (0,025 ml, 0,427

mmol) va natri triaxetoxybohydrua (0,090 g, 0,427 mmol) dugc hoa tan trong diclometan
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(10 ml) & nhiét &6 phong, sau d6 dung dich thu dugc dwoc khudy & ciing nhiét d6 trong 12
gid. Nude duge rét vao hdn hop phan tmg, va qué trinh chiét dwoc thuc hién bing
diclometan. Lép hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 dwgc khir
nudc béng natri sulfat khan, roi duoc loc, va tiép d6é duogc c6 dac dudi ap suét thép. San
phém c6 dic duge tinh ché bing sic ky cot (SiO2, cot 12 g; metanol/diclometan = 0 dén
10%), va duoc cb dic dé thu duoc hop chit mong mubn (0,040 g, 35,7%) dudi dang dau

mau vang.

H NMR (400 MHz, CDCL) 8 9,19 (dd, T = 2,2, 0,8 Hz, 1H), 8,35 (dd, J =8.2, 2,2
Hz, 1H), 8,29 (dd, T = 7.9, 1,5 Hz, 1H), 7,73 ~ 7,70 (m, 1H), 7,51 ~ 7,48 (m, 1H), 7,33 ~
7,26 (m, 2H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,53 (s, 2H), 4,67 ~ 4,60 (m,
4H), 4,16 ~ 4,11 (m, 1H), 3,45 ~ 3,40 (m, 1H), 2,85 ~ 2,75 (m, 2H), 2,02 ~ 1,74 (m, 4H),
1,60 ~ 1,50 (m, 2H); LRMS (ES) m/z 525,6 (M* + 1).

Toéng hop hop chit 17: 3-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyD-1-(2-metoxyetyl)quinazolin-2.4(1H.3H)-dion

Budce 1. Tdng hop hop chét 17

o) (o}
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,150 g, 0,404 mmol), 1-brom-2-metoxyetan (0,112 g, 0,808 mmol) va
kali cacbonat (0,112 g, 0,808 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) &
80°C, sau d6 dung dich thu dugc duoc khuéy & cung nhiét do trong 3 gio, va tiép do phan
g duge két thic bing cach ha nhiét d6 xubng nhiét d6 phong. Nudc duge rét vao hdn
hop phédn g, va qua trinh chiét duoc thuc hién bing etyl axetat. L6p hitu co duoc rira
béng dung dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi
duoc loc, va tiép d6 duoc co dic dudi ap suat thap. San pham c6 dic duge tinh ché b?mg
sdc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duoc c6 dic dé thu duoc hop

chit mong muén (0,080 g, 46,1%) dudi dang ddu mau nu.
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TH NMR (400 MHz, CDCl3) § 9,21 (dd, J = 2,2, 0,7 Hz, 1H), 8,34 (dd,J =8,2,2,2
Hz, 1H), 8,25 (dd, J = 17,9, 1,5 Hz, 1H), 7,72 ~ 7,68 (m, 1H), 7,49 ~ 7,43 (m, 2H), 7,30 ~
7,26 (m, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,52 (s, 2H), 4,37 (t, I =5,8
Hz, 2H), 3,74 (t, J = 5,8 Hz, 2H), 3,36 (s, 2H); LRMS (ES) m/z 430,5(M" + 1).

Téng hop hop chit 18: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-
yDmetyl)-1-metylquinazolin-2.4(1H.3H)-dion

Buéc 1. Tdng hop hop chét 18
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,150 g, 0,404 mmol), iotmetan (0,050 ml, 0,808 mmol) va kali cacbonat
(0,112 g, 0,808 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 80°C, sau d6

dung dich thu duge dugc khudy & cung nhiét d6 trong 12 gid, va tiép d6 phan tng duge
két thiic bang cach ha nhiét d6 xubng nhiét d6 phong. Dung méi dwoc loai bo khoi hdn hop
phan tmg duéi 4p sudt thap, sau d6 nudc duoc r6t vao san pham cd dic, va tiép d6 qua trinh
chiét duoc thue hién béng diclometan. Lép hitu co dugc rira béng dung dich natri clorua
bao hoa, tiép d6 dugc khir nude béng natri sulfat khan, r6i duoc loc, va tiép d6 duoc ¢b dic
dudi ap suat thip. San phdm c6 dic duoc tinh ché bang sic ky cot (SiOs, cot 12 g; etyl
axetat/hexan = 0 dén 50%), va dugc ¢ dic dé thu dugc hop chit mong mudn (0,080 g,
51,4%) dué6i dang dau khong mau.

'H NMR (400 MHz, CDCls) § 9,21 ~ 9,20 (m, 1H), 8,34 (dd, J = 8,2, 2.2 Hz, 1H),
8,26 ~ 8,24 (m, 1H), 7,76 ~ 7,71 (m, 1H), 7,50 (d, J = 8,2 Hz, 1H), 7,32 ~ 7,26 (m, 2H),
7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,28 (s, 2H), 3,64 (s, 3H); LRMS (ES) m/z
386,5 (M* + 1).

Toéng hop hop chit 19: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-

yDmetyl)-1-(3-(dimetylamin)propyl)quinazolin-2.4(1H,3H)-dion

Bude 1. Téng hop hop chét 19
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-

2,4(1H,3H)-dion (0,150 g, 0,404 mmol), 3-clo-N,N-dimetylpropan-1-amin hydroclorua
(0,096 g, 0,606 mmol) va kali cacbonat (0,195 g, 1,414 mmol) dugc hoa tan trong N,N-
dimetylformamit (10 ml) & 80°C, sau d6 dung dich thu dugc dugc khudy & cling nhiét do
trong 12 gid, va tiép d6 phan tmg dugc két thiic bing cach ha nhiét d6 xudng nhiét do
phong. Dung médi dugc loai bo khoi hdn hop phan ing dudi ap suét thap, sau d6 nudc duge
16t vao san phdm c6 dic, va tiép d6 qua trinh chiét duoc thyuc hién bang diclometan. Lép
hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duoc khir nudc bang natri
sulfat khan, roi dugce loc, va tiép do duoc c6 dic dudi ap suét thép. San phém co6 dac dugc
tinh ché bang sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc cb dic
& thu duoc hop chit mong mudn (0,060 g, 32,5%) dudi dang chét rin x6p mau trang.

IH NMR (400 MHz, CDCls) § 9,22 ~ 9,21 (m, 1H), 8,35 (dd, ] = 8,2, 2,3 Hz, 1H),
8,28 (dd, T=17.9, 1,6 Hz, 1H), 7,75 ~ 7,71 (m, 1H), 7,50 (d, J = 8,2 Hz, 1H), 7.41 ~ 7,36
(m, 2H), 7,32 ~ 7,30 (m, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,53 (s, 2H),
424 (t,J=17,5 Hz, 2H), 2,48 (t, T = 7,0 Hz, 2H), 2,31 (s, 6H), 2,01 ~ 1,93 (m, 2H); LRMS
(ES) m/z 457,6 (M* + 1).

Toéng hop hop chat 20: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-1-(2-morpholinoetyl)quinazolin-2.4(1H,3H)-dion

Bude 1. Téng hop hop chit 20
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,150 g, 0,404 mmol), 4-(2-cloetyl)morpholin hydroclorua (0,113 g,
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0,606 mmol) va kali cacbonat (0,195 g, 1,414 mmol) dugc hoa tan trong N,N-
dimetylformamit (10 ml) & 80°C, sau d6 dung dich thu dugc duoc khudy & cung nhiét d6
trong 12 gid, va tiép d6 phan tmg dugc két thiic bing cach ha nhiét d6 xudng nhiét d6
phong. Dung méi dugc loai bd khéi hdn hop phan tmg dudi 4p sudt thip, sau d6 nudc duge
16t vao san phdm cb dic, va tiép dé qua trinh chiét dwgc thuc hién bang diclometan. Lép
hitu co duoc rira biang dung dich natri clorua béo hoa, tiép do duoc khir nudce béng natri
sulfat khan, rdi duoc loc, va tiép d6 dugc c¢6 dic dudi ap suét thip. San pham c6 dic duge
tinh ché béng sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duogc cb dic
d8 thu duoc hop chat mong mudn (0,070 g, 35,8%) dudi dang chit rin x6p mau tring.

TH NMR (400 MHz, CDCl3) § 9,22 (d, J = 1,8 Hz, 1H), 8,35 (dd, J = 8,2, 2,2 Hz,
1H), 8,28 (dd, J=7,8, 1,6 Hz, 1H), 7,75 ~ 7,71 (m, 1H), 7,51 ~ 7,48 (m, 1H), 7.33 ~ 7,28

(m, 2H), 7,06 (s, 1H), 6,93 (s, 1H), 6,80 (s, 1H), 5,52 (s, 2H), 4,33 (t, J = 7,2 Hz, 2H), 4,33
(t, 7 =17,2 Hz, 2H), 3,68 (t, J = 4,6 Hz, 4H), 2,71 (t, J = 7,2 Hz, 2H), 2,58 (t, ] = 4,5 Hz,
4TD); LRMS (ES) m/z 485,5 (M* + 1).

Téng hop hop chat 21: 1-(2-(1H-pyrazol-1-yDety])-3-((5-(5-(diflometyl)-1,3.4-
oxadiazol-2-yDpyridin-2-y)metyl)quinazolin-2.4(1H.3H)-dion

Bude 1. Tdng hop hop chit 21
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,150 g, 0,404 mmol), 1-(2-brometyl)-1H-pyrazol (0,106 g, 0,606
mmol) va kali cacbonat (0,112 g, 0,808 mmol) dugc hoa tan trong N,N-dimetylformamit
(10 ml) & 80°C, sau d6 dung dich thu dugc dugc khqu & cung nhiét do trong 12 gid, va
tiép d6 phan ung dugc két thuc bang cach ha nhiét d6 xudng nhiét d6 phong. Dung méi
dugc loai bo khoi hdn hop phan tng dudi 4p sut thip, sau d6 nude duoe rét vao san phim
cd dic, va tiép d6 qud trinh chiét duoc thuc hién bang diclometan. Lép hitu co duge rira
bing dung dich natri clorua bdo hoa, tiép d6 dwoc khir nudc bing natri sulfat khan, roi

duoc loc, va tiép d6 duoc c6 dac dudi ap suét thép. San phém ¢d dic duoc tinh ché béng
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séc ky c6t (SiO2, cOt 12 g; etyl axetat/hexan = 0 dén 50%), va dugc c6 didc dé thu dugc hop
chét mong mubn (0,030 g, 16,0%) dudi dang dau khong mau.

I NMR (400 MHz, CDCls) § 9,23 ~ 9,22 (m, 1H), 8,38 (dd, ] = 8,2, 2.3 Hz, 1H),
8,23 (dd, T = 7.9, 1,4 Hz, 1H), 7,61 ~ 7,52 (m, 3H), 7,33 (dd, T = 2,2, 0,6 Hz, 1H), 7,26 ~
7,22 (m, 1H), 7,07 (s, 0,25H), 7,03 (d, T=8,5 Hz, 1H), 6,94 (s, 0,5H), 6,81 (s, 0.25H), 6,14
~ 6,12 (m, 1H), 5,49 (s, 2H), 4,59 ~ 4,52 (m, 4H); LRMS (ES) m/z 466,5 (M* + 1).

Téng hop hop chit 22: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-

Dmetyl)-1-(2-(dimetylamin)etyl)quinazolin-2.4(1H,3H)-dion

Bude 1. Tdéng hop hop chét 22
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-

2,4(1H,3H)-dion (0,150 g, 0,404 mmol), 2-clo-N,N-dimetyletan-1-amin hydroclorua
(0,087 g, 0,606 mmol) va kali cacbonat (0,195 g, 1,414 mmol) duoc hoa tan trong
N,N-dimetylformamit (10 ml) & 80°C, sau d6 dung dich thu dugc dugc khudy & cung nhiét
d6 trong 12 gidy, va tiép d6 phan tmg duoc két thic bing cach ha nhiét do xuéng nhiét 4o
phong. Dung méi duoc loai bé khéi hdn hop phan ting dudi 4p sudt thap, sau d6 nudéce duge
rét vao san phém co déc, va tiép dé qua trinh chiét duoc thuc hién bing diclometan. Lép
hitu co duoc rira br?lng dung dich natri clorua bdo hoa, tiép dé duoc kht nude béng natri
sulfat khan, réi dugce loc, va tiép d6 duoc c6 dac dudi ap suit thap. San pham cb dic dugc
tinh ché bing sic ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc cb dic
& thu duoc hop chit mong mudn (0,040 g, 22,4%) dudi dang chat rén x6p mau tring.

'H NMR (400 MHz, CDCls) § 9,21 (dd, J =22, 0,8 Hz, 1H), 8,35 (dd, 1 =8,2, 2,2
Hz, 1H), 8,28 ~ 8,25 (m, 1H), 7,80 ~ 7,73 (m, 1H), 7,50 ~ 7,48 (m, 1H), 7.33 ~ 7,29 (m,
2H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,5H), 5,52 (s, 2H), 4,31 (t, J = 7,5 Hz, 2H),
2,66 (t, I = 7,5 Hz, 2H), 2,36 (s, 6H); LRMS (ES) m/z 443,5 (M* + 1).
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Téng hop hop chit 23: 6-brom-2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
vDpvridin-2-yvDmetyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Buéc 1. Tdng hop metyl 4-brom-2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat

o) 0

o~ o~

Br Br
~

o~ O o >o”
Metyl 4-brom-2-(2-metoxy-2-oxoetyl)benzoat (9,500 g, 33,088 mmol) duoc hoa tan
trong N,N-dimetylformamit (50 ml) & 0°C, sau do6 natri hydrua (60,00%, 3,970 g, 99,265

+1n 30 phut. Iotmetan (6,180

mmol) duogc thém vao dung dich thu duoc va duoc khudy tron
ml, 99,265 mmol) dugce bd sung tir tir vao hdn hop phéan tng, va tiép tuc duoc khudy &
nhiét ¢6 phong trong 12 gid. Dung dich axit clohydric 1 N (20 ml) dugc rét vao hdn hop
phan ung va dugc khuéy, sau d6 chat rin két tha duoc loc, roi dugce rira bang hexan, va tiép
d6 dugc sdy kho dé thu dwoc hop chit mong mudn (7,290 g, 69,9%) dudi dang chit ran

mau trang.

Bude 2. Téng hop axit 4-brom-2-(2-carboxypropan-2-yl)benzoic

O O

0] OH
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Metyl 4-brom-2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat (7,290 g, 23,131
mmol) dugc tao ra & budce 1 va kali hydroxit (12,978 g, 231,311 mmol) duoc hoa tan trong
metanol (30 ml)/nude (60 ml) & 100°C, sau d6 dung dich thu dwoc duogc khudy & cling
nhiét d6 trong 12 gidy, va tiép d6 phéan tng duoc két thuc bing cdch ha nhiét d6 xubng nhiét
d6 phong. Dung méi duoc loai bo khoi hén hop phan tng dudi dp suét thap, sau d6 dung
dich axit clohydric 1 N duogc rét vao san phém c0 dac, va tiép do qua trinh chiét duoc thuc
hién bing diclometan. Lép hitu co duge rira bing dung dich natri clorua bo hoa, tiép d6

duoc khir nuédc bang natri sulfat khan, rdi duoc loc, va tiép d6 duoc co dac dudi 4p suat

85



51869 86/240

thép. San phdm thu dwoc duoc sir dung ngay ma khong cin tinh ché thém (6,000 g, 90,3%,

chat rdn mau trang).

Budc 3. Tong hop 6-brom-4.4-dimetylisoguinolin-1,3(2H,4H)-dion

0O
OH NH

Br Br 0

0~ OH

Axit 4-brom-2-(2-carboxypropan-2-yl)benzoic (7,460 g, 25,983 mmol) dugc tao ra
& bude 2 va ure (1,717 g, 28,581 mmol) duoc tron trong clobenzen (30 ml), tiép d6 duge

,\.

chibu xa bing 10 vi séng, rdi dwoc gia nhiét & 150°C trong 45 phut, va tiép d6 phan img
duoc két thuc bang cach ha nhiét d¢ xuong nhiét 46 phong. Chét rén két tua duoc loc, rdi
duogc rira bang hexan, va tiép d6 dugc sdy kho dé thu dugce hop chat mong muon (5,500 g,

79,0%) dudi dang chat rin mau vang.

Budc 4. Téng hop hop chit 23
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6-brom-4,4-dimetylisoquinolin-1,3(2H,4H)-dion (1,400 g, 5,222 mmol) dugc tao ra
& budce 3, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (2,272 g, 7,833
mmol) va kali cacbonat (1,443 g, 10,443 mmol) dugc hoa tan trong N,N-dimetylformamit

(30 ml) & 80°C, sau d6 dung dich thu dugc dwoc khudy & cling nhiét do trong 12 gid, va
tiép d6 phan tmg duoc két thiic bing cach ha nhiét 6 xudng nhiét d6 phong. Nudce duge
r6t vao hdn hop phan tng, va qué trinh chiét dwoc thuc hién bang etyl axetat. Lép hifi co
duoc rira bfmg dung dich natri clorua bdo hoa, tiép d6 duoc khir nudce béng natri sulfat
khan, 101 duoc loc, va tiép d6 duoc cb dic dudi ap suét thdp. San pham co dic duge tinh
ché béng sic ky ¢t (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 50%), va duoc cb dic dé thu
duoc hop chit mong mudn (2,200 g, 88,3%) dudi dang chit ran mau vang.

'H NMR (400 MHz, CDCI3) 8 9,18 (dd, J=2,2, 0,8 Hz, 1H), 8,36 (dd, /=8,2,2,2
Hz, 1H), 8,13 (d, /= 8,4 Hz, 1H), 7,68 (d, /= 1,8 Hz, 1H), 7,62 (dd, J = 8,4, 1,9 Hz, 1H),
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7,47 (dd, J=8.2, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5.42 (s, 2H),
1,70 (s, 6H).

Téng hop hop chit 24: 2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-4.4-dimetyl-6-morpholinoisoquinolin-1,3(2H.4H)-dion

Budce 1. Téng hop hop chét 24
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,470 g, 0,985 mmol), morpholin (0,170 ml, 1.970
mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,057 g, 0,098 mmol),
tris(dibenzylideneaxeton)dipaladi (Pdz(dba)s;, 0,090 g, 0,098 mmol) va xesi cacbonat
(0,963 g, 2,954 mmol) dugc hoa tan trong toluen (5 ml) & 65°C, sau d6 dung dich thu dugc
dwoc khudy & cing nhiét d6 trong 12 gid, va tiép d6 phan tmg duoc két thiic bang cach ha
nhiét d6 xubng nhiét d6 phong. Nudc duoc rét vao hdn hop phan tng, va qua trinh chiét
duoc thuc hién bing etyl axetat. Lép hitu co duge rira bing dung dich natri clorua bdo hoa,
tiép dé dugc khir nude béng natri sulfat khan, r6i duoc loc, va tiép do6 duogc cb dac dudi ap
suét thap. San pham ¢d dic duoc tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan
=0 dén 70%), va dugc cb dic dé thu dugc hop chit mong mudn (0,220 g, 46,2%%) Iuéi

dang chat rdn mau vang.

'H NMR (400 MHz, DMSO-dg) § 9,07 (dd, J = 2,2, 0,8 Hz, 1H), 8.37 (dd, ] = 8,3,
2,3 Hz, 1H), 7,92 (d, T = 8,9 Hz, 1H), 7,68 (s, 1H), 7,56 (s, 1H), 7,53 (d, ] = 8,3 Hz, 1 H),
743 (s, 1H), 7,10 (d, J = 2,3 Hz, 1H), 7,06 (dd, T = 8,9, 2,5 Hz, 1H), 5.26 (s, 2H), 2,75 (t,
T=4,8 Hz, 4H), 3,38 (1, T = 4,8 Hz, 4H), 1,61 (s, 6H).

Téng hop hop chit 25: Tert-butyl 4-(2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpyridin-2-yDmetyl)-4.4-dimetyl-1,3-dioxo-1.2.3.4-tetrahydroisoquinolin-6-

yl)piperazin-1-carboxylat

Buéc 1. Téng hop hop chét 25
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,893 g, 1,871 mmol), tert-butyl piperazin-1-
carboxylat (1,046 g, 5,613 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen
(Xantphos, 0,108 g, 0,187 mmol), tris(dibenzylideneaxeton)dipaladi (Pd2(dba)s, 0,171 g,
0,187 mmol) va xesi cacbonat (1,829 g, 5,613 mmol) dugc hoa tan trong toluen (5 ml) &
65°C, sau d6 dung dich thu duoc duoc khudy & cliing nhiét d6 trong 12 gidy, va tiép d6 phan
ung duoc két thiic bing cich ha nhiét d6 xubng nhiét d6 phong. Nudc dugc rét vao hdn
hop phéan ting, va qué trinh chiét duoc thire hién bing etyl axetat. Lép hitu co duge ria
bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nude béng natri sulfat khan, rdi
duoc loc, va tiép d6 duge c6 dic dudi ap suét thdp. San phdm cb dic dugc tinh ché bang
sic ky ¢t (SiO2, cdt 12 g; etyl axetat/hexan = 0 dén 70%), va duoc cb dic dé thu duoc hop

chit mong mubn (0,300 g, 27,5%) dudi dang chét rin mau vang.

TH NMR (400 MHz, CDCls) § 9,18 (dd, 1= 2,2, 0,8 Hz, 1H), 8,31 (dd, J =8,2,2,2
Hz, 1H), 8,11 (d, J = 8,9 Hz, 1H), 7,41 (dd, J = 8,2, 0,8 Hz, 1H), 7,05 (s, 0,25H), 6,92 (s,
0,5H), 6,92 ~ 6,90 (m, 1H), 6,83 (d, J = 2.4 Hz, 1H), 6,79 (s, 0,25H), 5,40 (s, 2H), 3,63 (t,
J=5.2 Hz, 4H), 3,39 (t, ] = 5,2 Hz, 4H), 1,67 (s, 6H), 1,49 (s, 9H); LRMS (ES) m/z 583,6
M+ +1).

Téngs hop hop chit 26: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-

yDmetyl)-6-(4-isopropylpiperazin-1-yl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Buéc 1. Tdng hop hop chit 26
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 1-isopropylpiperazin (0,060
g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018 g, 0,031
mmol), tris(dibenzylideneaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi
88
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cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dwoc duoc khudy & ciing nhiét do trong 12 gid, va tiép d6 phan tmg dugc két thic
bing cach ha nhiét d6 xubng nhiét d6 phong. Dung méi duoc loai bd khéi hdn hop phan
ting dudi 4p suét thap, sau d6 nude dugce rét vao san phdm cb dic, va tiép d6 qua trinh chiét
duoc thuc hién b?ang diclometan. Lép hitu co dugc rira bing dung dich natri clorua bdo
hoa, tiép dé duogc khir nudce béng natri sulfat khan, roi duoc loc, va tiép do6 duoc cd dac
dudi 4p suét thip. San phim cb dic duoc tinh ché bang sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 &n 10%), va dugc cd dic dé thu duoc hop chit mong mudn (0,087

g, 52,8%) dudi dang dau khéng mau.

Hz, 1H), 8,10 (d, ] = 8,9 Hz, 1H), 7,42 ~ 7,39 (m, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m

(
\
1H), 6,92 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 0,25H), 6,80 (s, 1H), 5,40 (s, 2H), 3,43 (t, T = 5,1
Hz, 4H), 2,78 ~ 2,69 (m, SH), 1,68 (s, 6H), 1,12 ~ 1,10 (m, 6H).

Téng hop hop chit 27: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.4-dimetyl-6-(piperidin-1-yDisogquinolin-1,.3(2H.4H)-dion

Budc 1. Téng hop hop chit 27
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), piperidin (0,040 g, 0,471
mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018 g, 0,031 mmol),
tris(dibenzylidenaxeton)dipaladi (Pdax(dba)s;, 0,029 g, 0,031 mmol) va xesi cacbonat
(0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung dich thu
dugc duge khudy & cing nhiét d6 trong 12 gidy, va tiép d6 phan tig dwoc két thic bing
cach ha nhiét do xuéng nhiét d6 phong. Dung méi duoc loai bo khéi hdn hgp phan tng
dudi ap suét thap, sau d6 nude duge rét vao san pham cb dic, va tiép d6 qué trinh chiét
duogc thuc hién béng diclometan. Lép hitu co duge rira béng dung dich natri clorua bdo
hoa, tiép d6é dugc khir nudce br?mg natri sulfat khan, r6i dugc loc, va tiép d6 dugc cd dic
dudi 4p suét thap. San phidm c6 dic duoc tinh ché bang sic ky cot (SiOs, cot 12 g;
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metanol/diclometan = 0 dén 10%), va dugc cd dic dé thu duoc hop chit mong mubn (0,080

g, 52,9%) dudi dang diu mau vang.

I NMR (400 Mz, CDCls) § 9,21 (d, J = 1,5 Hz, 1H), 8,32 (dd, J = 8,2, 2,2 Hz,
1H), 8,08 (d, T = 8,9 Hz, 1H), 7,41 (dd, T=8.2, 0,7 Hz, 1F), 7,06 (s, 0,25H), 6,93 (s, 0,5H),
6,93 ~ 6,90 (m, 1H), 6,83 (d, J=2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,42 ~ 3,40 (m,
4H), 1,71 ~ 1,68 (m, 12H); LRMS (ES) m/z 458,0 (M* + 1).

Téng hop hop chit 28: 6-(azetidin-1-y1)-2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpvridin-2-yvDmetyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budce 1. Tdng hop hop chit 28
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), azetidin (0,027 g, 0,471
mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018 g, 0,031 mmol),
tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi cacbonat (0,307
g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung dich thu dugc duoc

khudy & ciing nhiét do trong 12 gid, va tiép d6 phan tmg durgc két thiic bang cach ha nhiét
d6 xudng nhiét d6 phong. Dung méi duoc loai bd khoi hdn hop phan tmg duéi ap suét thip,
sau d6 nude duge rot vao san phim co dic, va tiép d6 qué trinh chiét dugc thyc hién bing
diclometan. L6p hitu co duoc rira bing dung dich natri clorua bio hoa, tiép d6 duge khir
nudc bing natri sulfat khan, rdi dwoc loc, va tiép d6 dugc co dic dudi ap sudt thip. San
phém ¢d dic duoc tinh ché bé.ng sdc ky cot (SiOz, cot 12 g; metanol/diclometan = 0 dén
10%), va dugc cd dic dé thu duge hop chit mong mubn (0,050 g, 35,1%) duéi dang diu

mau vang.

'H NMR (400 MHz, CDCl3) § 9,21 (dd, T=2,2, 0,8 Hz, 1H), 8,32 (dd, 7 =9,2, 1,3
Hz, 1H), 8,07 (d, J = 8,6 Hz, 1H), 7,41 (dd, T = 8,2, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s,
0,5H), 6,80 (s, 0,25H), 6,42 (dd, T = 8.7, 2,2 Hz, 1H), 6,29 (d, I =2,2 Hz, 1H), 5,41 (s, 2H),
4,07 (t, T = 7,4 Hz, 4H), 2,50 ~ 2,46 (m, 2H), 1,70 (s, 6H).
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Téng hop hop chat 29: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
ylmetyl)-4.4-dimetyl-6-(4-metylpiperazin-1-yl)isoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-yl)metyl)-
4 4-dimetyl-6-(piperazin-1-yl)isoquinolin-1.3(2H.4H)-dion 2.2.2-trifloaxetat

(0]
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Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2 3 4-tetrahydroisoquinolin-6-yl)piperazin-1-carboxylat (0,300 g,
0,515 mmol) va axit trifloaxetic (0,394 ml, 5,149 mmol) dugc hoa tan trong diclometan
(10 ml) & nhiét d¢ phong, sau d6 dung dich thu dugc dugc khuéy & cung nhiét d§ trong 5
gid. Dung méi duoc loai bo khoi hdn hop phéan img dudi ap suét thap, sau d6 san pham thu

duoc duge sit dung ngay ma khong can tinh ché thém (0,300 g, 97,7%, diu mau vang).

Budc 2. Téng hop hop chét 29
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,178 g, 0,298 mmol)
dugc tao ra & bude 1 va N,N-diisopropyletylamin (0,052 ml, 0,298 mmol) dugc hoa tan
trong diclometan (10 ml), sau d6 dung dich thu dwgc dugc khudy & nhiét d6 phong trong
30 phut, va tiép d6 formaldehit (0,018 g, 0,597 mmol) va natri triaxetoxybohydrua (0,126
g, 0,597 mmol) dugc bd sung va tiép tuc dugc khudy & ciing nhiét do trong 12 gid. Nudc
dugce 16t vao hdn hop phan tmg, va qua trinh chiét duoc thuc hién bang diclometan. Lép
hitu co duoc rira béng dung dich natri clorua bédo hoa, tiép d6 duogc khir nude béng natri
sulfat khan, rdi duoc loc, va tiép do6 dugc cd dac dudi ap suét thép. San phém ¢6 dac duoc
tinh ché bang sic ky ¢t (SiOa, cot 12 g; metanol/hexan = 0 dén 10%), va duoc cb dic dé
thu duge hop chit mong mubn (0,090 g, 60,7%) duéi dang ddu khong mau.
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I NMR (400 MHz, CDCls) § 9,18 (d, J = 1,6 Hz, 1H), 8,31 (dd, J =8,2, 2,2 Hz,
1H), 8,09 (d, J = 9,0 Hz, 1H), 7,40 (d, J = 8,2 Hz, 1H), 7,05 (s, 0,25H), 6,93 ~ 6,90 (m,
1H), 6,92 (s, 0,5H), 6,83 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,39 (s, 2H), 3,43 (t, 1= 5,1
Hz, 4H), 2,63 (t, T = 5,1 Hz, 4H), 2,38 (s, 3H), 1,66 (s, 6H); LRMS (ES) m/z 497,5 (M* +
1).

Téng hop hop chit 30: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
vDmetyl)-4.4-dimetyl-6-(4-(oxetan-3-yl)piperazin-1-yl)isoquinolin-1,3(2H.4H)-dion

Budce 1. Tdng hop hop chit 30
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,182 g, 0,305 mmol) va
N,N-diisopropyletylamin (0,053 ml, 0,305 mmol) dugc hoa tan trong diclometan (10 ml),
sau d6 dung dich thu duoc dwoc khudy & nhiét 46 phong trong 30 phut, va tiép d6
oxetan-3-on (0,044 g, 0,610 mmol) va natri triaxetoxybohydrua (0,129 g, 0,610 mmol)
duge bd sung va tiép tuc duoc khudy & ciing nhiét d6 trong 12 gidr. Nude dugc rét vao hdn
hop phan tmg, va qué trinh chiét dugc thuc hién bing diclometan. Lép hitu co dugce rira
bang dung dich natri clorua bio hoa, tiép d6 duge khir nuée bang natri sulfat khan, roi
duoc loc, va tiép d6 duoc c6 dic dudi ap suét thdp. San phdm cb dic duge tinh ché bing
sic ky cdt (SiO2, cot 12 g; metanol/hexan = 0 dén 10%), va dugc co dic dé thu dugce hop
chit mong mudn (0,100 g, 60,9%) dudi dang diu khéng mau.

'H NMR (400 MHz, CDCls) 8 9,19 (d, J = 2,0 Hz, 1H), 8,32 (dd, J = 8,2, 2,2 Hz,
1H), 8,10 (d, J = 8,9 Hz, 1H), 7,41 (d, J = 8,2 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m,
1H), 6,92 (s, 0,5H), 6,84 (d, T=2,2 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 2H), 4,74 ~ 4,65 (m,
4H), 3,59 ~ 3,56 (m, 1H), 3,45 (t, T = 4,9 Hz, 4H), 2,53 (t, ] = 4,9 Hz, 4H), 1,67 (s, 6H);
LRMS (ES) m/z 539,7 (M* + 1).

Téng hop hop chit 31, (S)-2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y))pyridin-2-
yDmetyl)-6-(3-(dimetylamin)pyrolidin-1-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion
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Budéce 1. Tdng hop hop chat 31
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), (S)-N,N-dimetylpyrolidin-3-
amin (0,054 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos,
0,018 g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol)
va xesi cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6
dung dich thu dugc duoc khudy & cling nhiét d6 trong 12 gid, va tiép d6 phan tmg duoc
két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Dung méi duge loai bd khai hdn hop
phan tng dudi 4p sudt thap, sau d6 nudce duge 16t vao san pham cb dic, va tiép d6 qua trinh
chiét duoc thuc hién bang diclometan. Lép hitu co duoc rira bang dung dich natri clorua
bédo hoa, tiép d6 duoc khir nuéde béng natri sulfat khan, rdi dugc loc, va tiép d6 dugc cbd dac
dudi 4p suét thip. San phdm c6 dic duge tinh ché bing sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 dén 10%), va dugc cd dic dé thu duoc hop chit mong muén (0,079

g, 49,2%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 9,20 (dd, T =2,2, 0,7 Hz, 1H), 8,31 (dd, J=8,2, 2,2
Hz, 1H), 8,08 (d, 7= 8,7 Hz, 1H), 7,41 ~ 7,38 (m, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80
(s, 0,25H), 6,59 (dd, J = 8.9, 2,3 Hz, 1H), 5,40 (s, 2H), 3,63 ~ 3,57 (m, 2H), 3,45 ~ 3,43
(m, 1H), 3,27 (t, J = 8,8 Hz, 2H), 2,95 ~ 2,85 (m, 1H), 2,35 (s, 6H), 2,31 ~ 2,27 (m, 1H),
2,05~ 1,99 (m, 1H), 1,68 (s, 6H); LRMS (ES) m/z 511,6 (M* + 1).

Téng hop hop chit 32: (R)-2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-
vD)metyl)-6-(3-(dimetylamin)pyrolidin-1-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chét 32
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), (R)-N,N-dimetylpyrolidin-3-
amin (0,054 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos,
0,018 g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol)
va xesi cacbonat (0,307 g, 0,943 mmol) duge hoa tan trong toluen (10 ml) & 80°C, sau do6
dung dich thu duge dwoc khudy & cing nhiét d6 trong 12 gid, va tiép d6 phan tmg dugc
két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Dung méi dugc loai bé khdi hdn hop
phéan tmg dudi 4p sudt thip, sau d6 nude duge rét vao san phdm cb dic, va tiép d6 qua trinh
chiét dugc thuc hién béng diclometan. L6p hitu co dugce ria bing dung dich natri clorua
bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi duoc loc, va tiép do duogc cd dic
duéi 4p sudt thip. San phidm c6 dic dwoc tinh ché bing sic ky cot (SiO2, cot 12 g;
metanol/diclometan = 0 dén 10%), va duoc cb dic d& thu duogc hop chit mong mubn (0,050

g, 31,2%) duéi dang dau khong mau.

IH NMR (400 MHz, CDCLs) § 9,20 (dd, J = 2,2, 0,7 Hz, 1H), 8,31 (dd, J =8,2, 2,2
Hz, 1H), 8,08 (d,J = 8,7 Hz, 1H), 7,41 ~ 7,38 (m, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80
(s, 0,25H), 6,59 (dd, J = 8.9, 2,3 Hz, 1H), 5,40 (s, 2H), 3,63 ~ 3,57 (m, 2H), 3,45 ~ 3,43
(m, 1H), 3,27 (t, J = 8,8 Hz, 2H), 2,95 ~ 2,85 (m, 1H), 2,35 (s, 6H), 2,31 ~ 2,27 (m, 1H),
2,05~ 1,99 (m, 1H), 1,68 (s, 6H); LRMS (ES) m/z 511,6 (M* + 1).

Téng hop hop chit 33: 2-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-y])pyridin-2-

yD)metyl)-4,4-dimetyl-6-(4-(2-ox0-2-(pyrolidin-1-yletyl)piperazin-1-yl)isoquinolin-
1.3(2H.4H)-dion

Budc 1. Tdng hop hop chét 33
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 2-(piperazin-1-yl)-1-
(pyrolidin-1-yl)etan-1-on (0,093 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-
dimetylxanthen (Xantphos, 0,018 g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi
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(Pdz(dba)s, 0,029 g, 0,031 mmol) va xesi cacbonat (0,307 g, 0,943 mmol) dugc hoa tan
trong toluen (10 ml) & 80°C, sau d6 dung dich thu dugc duoc khudy & cling nhiét d6 trong
12 gio, va tiép d6 phan tng dugc két thuc bing cach ha nhiét do xubng nhiét d6 phong.
Dung méi duogc loai bé khoi hdn hop phan vng dudi ap suét thap, sau d6 nuédc duge rot
vao san phdm cb dic, va tiép d6 qua trinh chiét dugc thuc hién biang diclometan. Lép hitu
co dugce rira bing dung dich natri clorua bo hoa, tiép d6 duogc khir nuée béng natri sulfat
khan, rdi duge loc, va tiép d6 duogc c6 dic dudi ép suét thép. San phém cO dac duoc tinh
ché béng sic ky cdt (SiO2, cot 12 g; metanol/diclometan = 0 dén 10%), va duoc co dic dé

thu dugc hop chit mong mudn (0,100 g, 53,6%) dudi dang diu mau vang.

IH NMR (400 MHz, CDCls) § 9,18 (dd, J = 2,2, 0,8 Hz, 1H), 8,30 (dd, J = 8,2, 2,3
Hz, 1H), 8,08 (d, J = 8,9 Hz, 11, 7,40 (dd, J = 8,3, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,92 ~
6,90 (m, 1H), 6,92 (s, 0,5H), 6,82 (d, J=2,4 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 1H), 3,51 ~
3,42 (m, 8H), 3,20 (s, 2H), 2,75 (t, T = 4,4 Hz, 4H), 1,98 ~ 1,85 (m, 4H), 1,67 (s, 6H);
LRMS (ES) m/z 594,7 (M* + 1).

Téng hop hop chit 34: 6-(4-axetylpiperazin-1-y1)-2-((5-(5-(diflometyl)-1,3.4-
oxadiazol-2-yl)pyridin-2-ymetyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Bude 1. Tdng hop hop chét 34
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 1-(piperazin-1-yl)etan-1-on
(0,060 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018
g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dwoc duoc khudy & cing nhiét d6 trong 12 gid, va tiép d6 phan umg duoc két thic
bing cach ha nhiét d6 xudng nhiét 46 phong. Dung méi dugc loai bé khéi hdn hop phan
g dudi 4p suét thip, sau d6 nude duge rét vao san pham cd dic, va tiép d6 qua trinh chiét
duoc thyc hién bing diclometan. Lép hitu co dwgc rira bang dung dich natri clorua béo

hoa, tiép d6 duoc khir nuée bing natri sulfat khan, rdi dwoc loc, va tiép d6 duge co dic
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duéi 4p suét thip. San phdm c6 dic dugc tinh ché bing sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 &n 10%), va dugc cd dic dé thu duoc hop chit mong mubn (0,090

g, 54,6%) dudi dang diu mau vang.

TH NMR (400 MHz, CDCl3) § 9,18 (dd, J=2,2, 0,7 Hz, 1H), 8,32 (dd, J =8,2, 2,2
Hz, 1H), 8,13 (d, J = 8,8 Hz, 1H), 7,40 ~ 7,38 (m, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m,
1H), 6,93 (s, 0,5H), 6,84 (d, J =2,4 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 2H), 3,83 ~ 3,81 (m,
2H), 3,70 ~ 3,67 (m, 2H), 3,46 ~ 3,39 (m, 4H), 2,17 (s, 3H), 1,68 (s, 6H); LRMS (ES) m/z
525,6 M+ +1).

Téng hop hop chat 35: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
vDmetyl)-6-(4-(2-metoxyetyl)piperazin-1-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budce 1. Tdng hop hop chét 35
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 1-(2-metoxyetyl)piperazin
(0,068 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018
g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu duoc duogc khuéy O cung nhiét d6 trong 12 gio, va tiép dé phan g dugc két thic
bing cach ha nhiét d6 xubng nhiét d6 phong. Dung mdi dugc loai bé khoi hdn hop phan
g dudi ap sudt thip, sau d6 nude dugce rét vao san phdm cb dic, va tiép d6 qué trinh chiét
duoc thuc hién bing diclometan. Lép hitu co dugce rira bang dung dich natri clorua bio
hoa, tiép dé duoc khir nudce b%lng natri sulfat khan, r6i dugc loc, va tiép d6 dugc cd dac
dudi ap suét thép. San phém cd dic duge tinh ché bﬁng séc ky cdt (SiO2, cot 12 g;
metanol/diclometan = 0 dén 10%), va duoc ¢b dic dé thu dugc hop chit mong muén (0,100

g, 58,9%) duéi dang ddu khéng mau.

TH NMR (400 MHz, CDCI3) § 9,19 ~ 9,19 (m, 1H), 8,31 (dd, J = 8,3, 2,2 Hz, 1H),
8,09 (d, T =8,9 Hz, 1H), 7,40 (d, J = 8,3 Hz, 1H), 7,06 (s, 1H), 6,93 ~ 6,90 (m, 1H), 6,93
96
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(s, 1H), 6,80 (s, 1H), 5,40 (s, 2H), 3,58 ~ 3,56 (m, 2H), 3,47 ~ 3,42 (m, 3H), 3,39 (s, 3H),
2,70 ~ 2,65 (m, 6H), 1,67 (s, 6H); LRMS (ES) m/z 541,7 (M* + 1).

Téng hop hop chit 36: 6-(4-(tert-butyl)piperazin-1-y)-2-((5-(5-(diflometyl)-
1.3.4-oxadiazol-2-yDpyridin-2-yl)metyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chét 36
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinoiin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), I1-(tert-butyl)piperazin
(0,067 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018
g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pda2(dba)s, 0,029 g, 0,031 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dugc dugc khqu & cung nhiét do trong 12 gio, va tiép d6 phan tng dugc két thuc
béng cach ha nhiét do Xuéng nhiét dd phong. Dung méi duoc loai bd khoi hdn hop phan
g dudi ap suét thip, sau d6 nudce duge rét vao san phim co dic, va tiép d6 qua trinh chiét
duogc thuc hién bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua bdo
hoa, tiép d6 dugc khir nuéc bing natri sulfat khan, rdi dugc loc, va tiép d6 duge ¢ dic
dudi 4p sudt thdp. San phdm c¢6 dic duoc tinh ché bang sic ky cot (SiOs, cft 12 g;
metanol/diclometan = 0 dén 10%), va dugc cd dic dé thu duoc hop chét mong mubn

(0,088 g, 52,0%) dudi dang dau khong mau.

'H NMR (400 MHz, CDCls) § 9,21 ~ 9,19 (m, 1H), 8,32 (dd, ] = 8,2, 2,2 Hz, 1H),
8,10 (d, T = 8,9 Hz, 1H), 7,41 (d, T = 8,2 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m, 1H),
6,92 (s, 0,5H), 6,84 ~ 6,83 (m, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,42 (t, J = 5,0 Hz, 4H),
2,77 (t, T = 5,0 Hz, 4H), 1,68 (s, 6H), 1,14 (s, 9H); LRMS (ES) m/z 539,7 (M* + 1).

Téng hop hop chat 37: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-
vDmetyl)-6-(4-(dimetylamin)piperidin-1-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chit 37
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), N,N-dimetylpiperidin-4-amin
(0,060 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018
g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dugc duoc khudy & ciing nhiét do trong 12 gid, va tiép d6 phan tmg dugc két thiic
béng cach ha nhiét do xuéng nhiét d6 phong. Dung mdi dugc loai bé khoi hdn hop phan
ting duéi ap suit thap, sau d6 nudc dwoc rét vao san phdm cb dic, va tiép d6 qua trinh chiét
duoc thuc hién béng diclometan. Lép hitu co duge rira b?mg dung dich natri clorua béo
hoa, tiép d6 dugc khir nudc béng natri sulfat khan, rdi dugc loc, va tiép do6 duogc cbd dic
dudi 4p suét thAp. San phim c6 dic dugc tinh ché bang sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 dén 10%), va duoc cd dic dé thu duoc hop chit mong mubn

(0,080 g, 48,5%) duéi dang diu mau vang.

IH NMR (400 MHz, CDCls) § 9,20 ~ 9,19 (m, 1H), 8,31 (dd, ] = 8,2, 2,2 Hz, 1H),
8,08 (d, J = 8,9 Hz, 1H), 7,41 (d, J = 8,3 Hz, 1H), 7,06 (s, 0,25H), 6,93 ~ 6,91 (m, 1H),
6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 2H), 3,99 ~ 3,95 (m, 2H),
2,98 ~ 2,92 (m, 2H), 2,45 ~ 2,36 (m, 9H), 2,02 ~ 1,99 (m, 2H), 1,67 (s, 6H); LRMS (ES)
m/z 525,6 (M* + 1).

Téng hop hop chit 38: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-6-((2-(dimetylamin)etyl)(metyl)amin)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budce 1. Tdng hop hop chit 38
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), N1,N1,N2-trimetyletan-1,2-
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diamin (0,048 g, 0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos,
0,018 g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol)
va xesi cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau do
dung dich thu duoc duoc khudy & cling nhiét d6 trong 12 gid, va tiép d6 phan tmg duoc
két thuc bang cach ha nhiét d6 xubng nhiét d6 phong. Dung méi dugce loai bé khdi hdn hop
phén Gng dudi ap sudt thap, sau d6 nude duge rét vao san phim cb dic, va tiép d6 qué trinh
chiét duogc thuc hién béng diclometan. Lép hitu co dugce ria bé‘mg dung dich natri clorua
bdo hoa, tiép d6 duoc khir nuée béng natri sulfat khan, rdi duoc loc, va tiép do duoc cd dic
dudi 4p suét thip. San phdm c6 dic duge tinh ché bing sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 dén 10%), va dugc cb dic dé thu duoc hop chit mong mudn

(0,110 g, 70,2%) dudi dang ddu mau vang.

' NMR (400 MHz, CDCls) § 9,19 (dd, J = 2,2, 0,7 Hz, 1H), 8,31 (dd, T=8,3, 2,3
Hz, 1H), 8,07 (d, T = 9,0 Hz, 1H), 7,40 ~ 7,38 (m, 1H), 7,06 (s, 1H), 6,93 (s, 1H), 6,80 (s,
1H), 6,72 (dd, T = 9,0, 2,5 Hz, 1H), 6,63 (d, J = 2,5 Hz, 1H), 5,40 (s, 2H), 3,58 (t, T = 7,5
Hz, 2H), 3,10 (s, 3H), 2,53 (t, T = 7,5 Hz, 2H), 2,33 (s, 6H), 1,67 (s, 6H); LRMS (ES) m/z
499,6 (M* + 1).

Téng hop hop chit 39: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
vDmetyl)-6-(4-etylpiperazin-1-yl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Tdéng hop hop chét 39
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 1-etylpiperazin (0,054 g,
0,471 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018 g, 0,031
mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi

cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu duogc duoc khqu & cung nhiét d6 trong 12 gio, va tiép d6 phan tng duoc két thuc
béng cach ha nhiét 36 xuéng nhiét d6 phong. Dung moi dugc loai bo khoi hdn hop phan

tmg dudi ap sudt thap, sau d6 nudce duge rét vao san pham co déc, va tiep dé qud trinh chiét
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duoc thue hién bang diclometan. Lép hitu co dugc rira bang dung dich natri clorua bio
hoa, tiép d6 duoc khtr nudc béng natri sulfat khan, rdi duoc loc, va tiép do6 dugc c6 dic
duéi 4p suét thip. San phdm c6 dic duogc tinh ché bang sic ky cot (SiOz, cot 12 g;
metanol/diclometan = 0 dén 10%), va dugc cb dic dé thu duoc hop chit mong mudn (0,080

g, 49,9%) dudi dang diu mau vang.

'H NMR (400 MHz, CDCls) § 9,19 (dd, J = 2,2, 0,8 Hz, 1H), 8,31 (dd, J =8,2, 2,2
Hz, 1H), 8,09 (d, J = 8,9 Hz, 1H), 7,41 (dd, J = 8,7, 1,2 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~
6,91 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 2H), 3,43
(t, J=5,1 Hz, 4H), 2,63 (t, J = 5,1 Hz, 4H), 2,51 (q, J = 7,2 Hz, 2H), 1,67 (s, 6H), 1,15 (1,
J=17,2 Hz, 3H); LRMS (ES) m/z 511,6 (M* + 1).

Téng hop hop chit 40: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yvl)metyl)-4.4-dimetyl-6-(2-oxa-6-azaspiro[3.3 Jheptan-6-yl)isoquinolin-1,3(2H,4H)-dion

Buéc 1. Téng hop hop chét 40
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), 2-oxa-6-azaspiro[3,3]Theptan
(0,031 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,018
g, 0,031 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,029 g, 0,031 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dugc duogc khqu & cung nhiét do trong 12 gid, va tiép d6 phan tng dugc két thic
b%mg cach ha nhiét o xuéng nhiét d6 phong. Dung méi duogc loai bd khoi hdn hop phan
tmg dudi ap suit thip, sau d6 nude duge rét vao san phdm cb dic, va tiép d6 qué trinh chiét
duoc thuc hién bﬁng diclometan. Lép hitu co duge rira béng dung dich natri clorua bao
hoa, tiép d6é duoc khir nude béng natri sulfat khan, r6i duoc loc, va tiép d6 dugce cd dac
duéi 4p sudt thip. San phdm c¢b dic duoc tinh ché bing sic ky cot (SiOs, cot 12 g;
metanol/diclometan = 0 dén 10%), va dugc cd déc dé thu duge hop chét mong mubn (0,049

g, 31,5%) dudi dang chét rén x6p mau tring.
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TH NMR (400 MHz, CDCls) 6 9,20 (dd, J =2,2, 0,8 Hz, 1H), 8,33 (dd, J =8,2, 2,2
Hz, 1H), 8,09 (d, J = 8,6 Hz, 1H), 7,42 (dd, J = 8,3, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s,
0,5H), 6,80 (s, 0,25H), 6,44 (dd, J=8,7, 2,3 Hz, 1H), 6,33 (d, J =2,2 Hz, 1H), 5,40 (s, 2H),
4,90 (s, 4H), 4,21 (s, 4H), 1,67 (s, 6H); LRMS (ES) m/z 496,6 (M* + 1).

Téng hop hop chit 41: Tert-butyl 4-(2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
vDpyridin-2-y)metyl)-4.4-dimetyl-1.3-dioxo-1,2.3.4-tetrahydroisoquinolin-6-y1)-3.6-
dihydropyridin-1(2H)-carboxylat

Budc 1. Téng hop hop chit 41
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,700 g, 1,467 mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxabolan-2-yl)-3,6-dihydropyridin-1(2H)-carboxylat (0,544 g, 1,760
mmol), [1,1°-bis(diphenylphosphin)feroxen]diclopaladi(Il) (Pd(dppf)Clz, 0,107 g, 0,147
mmol) va natri cacbonat (0,311 g, 2,933 mmol) dugc hoa tan trong 1,2-dimetoxyetan (8
ml)/nude (4 ml) & 90°C, sau d6 dung dich thu duoc dugc khudy & cling nhiét do trong 12
gidy, va tiép d6 phan g duoc két thuc bing cach ha nhiét d6 xubng nhiét d6 phong. Nude
dugc rét vao hdn hop phan ung, va qué trinh chiét duoc thuce hién bang etyl axetat. Lép
hitu co dugce rira bang dung dich natri clorua bdo hoa, tiép d6 duoc khir nuéce b%mg natri
sulfat khan, réi dugc loc, va tiép do6 duoc c6 dac dudi ap suét thép. San phém c0 dac duoc
tinh ché bang sic ky cot (SiO2, cOt 12 g; etyl axetat/hexan = 0 dén 70%), va duge co dic

8 thu duoc hop chit mong mubn (0,450 g, 52,9%) dudi dang chét rdn mau nau.

'H NMR (400 MHz, CDCls) § 9,20 ~ 9,19 (m, 1H), 8,35 (dd, J = 8,2, 2,2 Hz, 1H),
8,22 (d, J = 8,0 Hz, 1H), 7,48 ~ 7,45 (m, 3H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s,
0,25H), 6,23 (br s, 1H), 5,44 (s, 2H), 4,16 ~ 4,13 (m, 2H), 3,70 (t, = 5,6 Hz, 2H), 2,59 (s,
2H), 1,71 (s, 6H), 1,52 (s, 9H); LRMS (ES) m/z 580,5 (M* + 1).
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Téng hop hop chit 42: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(1-metyl-1.2.3.6-tetrahydropyridin-4-yl)isoquinolin-1,3(2H.4H)-

dion

Budc 1. Téng hop 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-yDmetyl)-
4 .4-dimetyl-6-(1,2.3.6-tetrahydropyridin-4-vl)isoquinolin-1,3(2H.4H)-dion 222-
trifloaxetat

Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-3,6-dihydropyridin-1(2H)-
carboxylat (0,450 g, 0,776 mmol) va axit trifloaxetic (0,595 ml, 7,764 mmol) dugc hoa tan
trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duoc khuéy & cung
nhiét do trong 2 gid. Dung méi duoc loai bé khoi hdn hop phan tmg dudi dp suat thap, sau
d6 san phim thu duoc duge st dung ngay ma khéng cén tinh ché thém (0,460 g, 99,8%,

dau mau nau).

Budc 2. Téng hop hop chit 42
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(1,2,3,6-tetrahydropyridin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g,
0,337 mmol) dugc tao ra & budc 1, formaldehit (0,020 g, 0,674 mmol),

N,N-diisopropyletylamin (0,059 ml, 0,337 mmol) va natri triaxetoxybohydrua (0,143 g,
0,674 mmol) duogc hoa tan trong diclometan (10 ml) ¢ nhiét d§ phong, sau d6 dung dich
thu duoc duoc khudy & ciing nhiét do trong 12 gid. Nude duoe rét vao hdn hop phan tmg,
va qua trinh chiét dwoc thuc hién bing diclometan. Lép hitu co dugc rira bing dung dich
natri clorua bdo hoa, tiép do6 duoc khir nude béng natri sulfat khan, rdi duoc loc, va tiép do
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dwoc c6 dic dudi ap sudt thap. San phdm c6 dic dugc tinh ché bang sic ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0 dén 30%), va dugc cb dic dé thu duoc hop chit mong mudn

(0,080 g, 48,1%) duéi dang diu khong mau.

TH NMR (400 MHz, CDCls) § 9,17 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, ] =8,2, 2,2
Hz, 1H), 8,19 ~ 8,17 (m, 1H), 7,48 ~ 7,42 (m, 3H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s,
0,25H), 6,24 ~ 6,22 (m, 1H), 5,41 (s, 2H), 3,27 ~ 3,25 (m, 2H), 2,81 ~ 2,79 (m, 2H), 2,69
~2,67 (m, 2H), 2,48 (s, 3H), 1,70 (s, 6H); LRMS (ES) m/z 494,6 (M* + 1).

Téng hop hop chit 43: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-4.4-dimetyl-6-(1-(oxetan-3-y1)-1.2.3.6-tetrahydropyridin-4-yl)isoquinolin-
1,3(2H.4H)-dion

Budc 1. Téng hop hop chét 43
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(1,2,3,6-tetrahydropyridin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g,
0,337 mmol), oxetan-3-on (0,049 g, 0,674 mmol), N,N-diisopropyletylamin (0,059 ml,
0,337 mmol) va natri triaxetoxybohydrua (0,143 g, 0,674 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét 6 phong, sau d6 dung dich thu dugc duge khudy & ciing nhiét
do trong 12 gio. Nude duge rot vao hdn hop phén tng, va qua trinh chiét dugc thuc hién
bing diclometan. Lép hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duoc
khr nuée béng natri sulfat khan, rdi duoc loc, va tiép d6 duogc c6 dac dudi ap sut thip.
San phém ¢d dic duge tinh ché béng séc ky cot (SiO2, ¢t 12 g; etyl axetat/hexan = 0 dén
30%), va duoc ¢d dic dé thu duoc hop cht mong mudn (0,030 g, 16,6%) dudi dang dau

mau vang.

H NMR (400 MHz, CDCL3) § 9,17 (dd, J=2.2, 0,8 Hz, 1H), 8,33 (dd, J=8.2,2,2
Hz, 1H), 8,19 ~ 8,17 (m, 1H), 7,48 ~ 7,42 (m, 3H), 7,06 (s, 0,25H), 6,92 (s, 0,5H), 6,80 (s,
0,25H), 6,23 (t, J= 3,5 Hz, 1H), 5,42 (s, 2H), 4,76 ~ 4,70 (m, 4H), 3,74 ~ 3,67 (m, 1H),
3,13 ~ 3,12 (m, 2H), 2,65 (s, 4H), 1,69 (s, 6H); LRMS (ES) m/z 536,6 (M* + 1).
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Téng hop hop chit 44: 2-((5-(5-(diflometyl)-1.3,4-oxadiazol-2-y)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(1-metylpiperidin-4-yl)isoquinolin-1,3(2H.4H)-dion

Budc 1. Tdng hop hop chét 44
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-(1-
metyl-1,2,3,6-tetrahydropyridin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,050 g, 0,101 mmol)
duoc hoa tan trong metanol (5 ml) & nhiét d6 phong, sau d6 Pd/C 10% (5 mg) duogc bd

sung tir tlr, va duge khudy trong 12 gid v6i su hién dién ctia béng hydro dugc gén vao do
& ciing nhiét d6. Hon hop phan tig duoc loc qua tAm x&-lit dé loai bé chit rin, sau d6 dung
mbi duge loai bd khoi dich loc thu dwoc ma khong ¢ chét rén dudi ap suét thép. Tiép do,
san phdm ¢6 ddc dwoc tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén
100%), va duoc ¢ dic dé thu duoc hop chit mong mudn (0,018 g, 35,9%) duéi dang dau

khéng mau.

1H NMR (400 MHz, CDCl3) § 9,18 (dd, J= 1,8, 1,3 Hz, 1H), 8,34 (dd, T =82, 2,2
Hz, 1H), 8,19 (d,J = 8,5 Hz, 1H), 7,44 (dd, J = 8,2, 0,8 Hz, 1H), 7,38 ~ 7,33 (m, 2H), 7,06
(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,43 (s, 2H), 3,18 ~ 3,15 (m, 2H), 2,70 ~ 2,65
(m, 1H), 2,28 ~ 2,22 (m, 2H), 2,05 ~ 1,90 (m, 4H), 1,69 (s, 6H); LRMS (ES) m/z 496,8
M*+1).

Téng hop hop chit 45: 2-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-y)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(4-pentylpiperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chit 45
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 1-pentylpiperazin (0,049 g,
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0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012 g,
0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)z, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu dugc duge khudy & ciing nhiét d6 trong 12 gid, va tiép d6 phan tmg duoc két thic bang
cach ha nhiét 36 xuéng nhiét d6 phong. Dung moi dugc loai bo khoi hdn hop phan tmg
dudi ap sudt thap, sau d6 nude duoc rét vao san phim cb dic, va tiép d6 qua trinh chiét
dugc thuc hién bing diclometan. L6p hitu co dwgc rira bang dung dich natri clorua bdo
hoa, tiép d6 duoc khir nuéce béng natri sulfat khan, rdi dwoc loc, va tiép d6 duoc c6 dac
dudi ap sut thip. San phdm c6 dic duoc tinh ché biang sic ky cot (SiO2, cdt 12 g; etyl
axetat/hexan = 0 dén 100%), va duoc c6 dic dé thu duoc hop chét mong muén (0,010 g,

8,6%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCls) § 9,21 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, J =8,3, 2,3
Hz, 1H), 8,11 (d, J = 8,9 Hz, 1H), 7,42 (dd, T = 8,3, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,95 ~
6,92 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, T = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,46
(t, ] = 4,8 Hz, 4H), 2,68 ~ 2,67 (m, 4H), 2,45 ~ 2,43 (m, 2H), 1,69 (s, 6H), 1,39 ~ 1,32 (m,
6H), 1,00 ~ 0,95 (m, 3H); LRMS (ES) m/z 553,6 (M* + 1).

Téng hop hop chit 46: 6-(4-xyclohexylpiperazin-1-y1)-2-((5-(5-(diflometyl)-
1,3.4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chét 46

6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 1-xyclohexylpiperazin
(0,053 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012
g, 0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich

thu duge duge khudy & cung nhiét do trong 12 gid, va tiép d6 phan tmg dugc két thiic bang
cach ha nhiét d6 xudng nhiét d6 phong. Dung mdi dugc loai bé khéi hdn hop phéan tmg
dudi &p sudt thip, sau d6 nude duge rét vao san phdm cb dic, va tiép d6 qua trinh chiét
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duoc thuc hién béng diclometan. Lép hitu co duge rua béng dung dich natri clorua b&o
hoa, tiép d6 dugc khir nude bing natri sulfat khan, rdi duoc loc, va tiép d6 duge c6 dic
dudi ap suét thip. San phdm c6 dic duoc tinh ché bing séc ky cot (SiO2, cot 12 g; etyl
axetat/hexan = 0 dén 100%), va dugc co dic dé thu duoc hop chit mong muén (0,020 g,

16,9%) dudi dang chét rin mau tring.

I NMR (400 MHz, CDCls) § 9,20 (dd, J = 2,2, 0,8 Hz, 1H), 8,32 (dd, ] =8,2, 2,2
Hz, 1H), 8,10 (d, J = 8,9 Hz, 1H), 7,41 ~ 7,38 (m, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m,
1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,41 (t, T=5,1
Hz, 4H), 2,75 (t, T = 5,1 Hz, 4H), 2,60 ~ 2,55 (m, 2H), 2,45 ~ 2,35 (m, 1H), 2,05 ~ 1,82
(m, 2H), 1,68 (s, 6H), 1,29 ~ 1,24 (m, 2H); LRMS (ES) m/z 565,7 (M* + 1).

Téng hop hop chat 47: 6-(4-xvclopropylpiperazin-1-y1)-2-((5-(5-(diflometyl)-
1.3.4-oxadiazol-2-y)pyridin-2-y)metyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chét 47
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 1-xyclopropylpiperazin
(0,040 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012
g, 0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)z, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu duge duge khudy & ciing nhiét d6 trong 12 gid, va tiép d6 phan tng duge két thic bang
cach ha nhiét do xudng nhiét d6 phong. Dung mdi dugc loai bé khoi hdn hgp phan tng
dudi ap sudt thip, sau d6 nudce duoc rét vao san phdm cb dic, va tiép d6 qué trinh chiét
duoc thuc hién bang diclometan. Lép hitu co dugc rira bang dung dich natri clorua bao
hoa, tiép d6 dugce khir nude bﬁng natri sulfat khan, rdi duoc loc, va tiép d6 dugc cd dac
dudi ap suét thap. San pham cb dic duge tinh ché bang sic ky cot (SiOa, cot 12 g; etyl
axetat/hexan = 0 dén 100%), va duoc co dic dé thu dugc hop chit mong mudn (0,020 g,

18,3%) duéi dang chat rdn mau tring.
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I NMR (400 MHz, CDCls) § 9,20 ~ 9,19 (m, 1H), 8,32 (dd, J =82, 2,2 Hz, 1H),
8,10 (d, J= 8,9 Hz, 1H), 7,41 (d, J= 8,2 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m, 1H),
6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,38 (t, J=5,1 Hz,
4H), 2,80 (t, J = 5,1 Hz, 4H), 1,71 ~ 1,67 (m, 7H), 0,53 ~ 0,49 (m, 4H); LRMS (ES) m/z
523,6 (M*+ 1).

Téne hop hop chit 48: 6-(4-(xyclohexylmetyl)piperazin-1-y1)-2-((5-(5-
(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-y)metyl)-4.4-dimetylisoquinolin-
1.3(2H.4H)-dion

Budce 1. Tdng hop hop chit 48

H o
o
N C) QP
N/\Ej\r N o~ l_ o
_o_ F + N © | )—CFH
Br o T />__<F kc _— N N~N

6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol),
1-(xyclohexylmetyl)piperazin (0,057 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-
dimetylxanthen (Xantphos, 0,012 g, 0,021 mmol), tris(dibenzylidenaxeton)dipaladi
(Pd2(dba)s, 0,019 g, 0,021 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc hoa tan
trong toluen (5 ml) & 80°C, sau d6 dung dich thu dugc dugc khudy & cing nhiét d6 trong
12 gidy, va tiép d6 phan tmg duoc két thiic bing cch ha nhiét do xubng nhiét &6 phong.
Dung mdi duge loai bo khoi hdn hop phan tng duéi 4p suit thap, sau d6 nuée duge rét
vao san phém co dac, va tiép dé qua trinh chiét duge thuc hién b%mg diclometan. Lép hitu
co dugc rira bang dung dich natri clorua bio hoa, tiép d6 duge khir nuée bing natri sulfat
khan, rdi duoc loc, va tiép d6 dugc c6 dic dudi dp suét thap. San phdm cd dic duge tinh
ché bang sic ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0 dén 100%), va dugc cd dic aé
thu duoc hop chit mong mudn (0,030 g, 24,7%) dudi dang chit rin mau vang.

IH NMR (400 MHz, CDCls) § 9,20 (dd, J = 2,2, 0,7 Hz, 1H), 8,32 (dd, J =8,2, 2,2
Hz, 1H), 8,10 (d, J = 8,9 Hz, 1H), 7,42 ~ 7,40 (m, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,91 (m,
1H), 6,93 (s, 0,5H), 6,83 (d, T = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,41 (t, T=5,1
Hz, 4H), 2,57 (¢, T = 5,1 Hz, 4H), 2,21 (d, T = 7,2 Hz, 2H), 1,83 ~ 1,71 (m, 4H), 1,67 ~ 1,71

107



51869 108/240

(m, 6H), 1,60 ~ 1,55 (m, 1H), 1,32 ~ 1,27 (m, 4H), 1,00 ~ 0,80 (m, 2H). ; LRMS (ES) m/z
579,6 (M* + 1).

Téng hop hop chit 49: 6-(3.3-difloazetidin-1-y1)-2-((5-(5-(diflomety])-1.3.4-
oxadiazol-2-yD)pyridin-2-yl)metyl)-4.4-dimetylisoquinolin-1,3(2H,4H)-dion

Budce 1. Tdng hop hop chét 49
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 3,3-difloazetidin hydroclorua
(0,041 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012
g, 0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu duoc duoc khudy & ciing nhiét do trong 12 gid, va tiép d6 phan g dwgc két thiic bang
cach ha nhiét d6 xudng nhiét d6 phong. Dung méi dugc loai bd khoi hén hop phén ting
dudi ap sudt thp, sau d6 nude duoc rét vao san phdm cb dic, va tiép d6 qua trinh chiét
duoc thuc hién bing diclometan. Lop hitu co dugce rira bang dung dich natri clorua bio
hoa, tiép d6 duoc khir nude béng natri sulfat khan, r6i dugc loc, va tiép d6 dugce co6 dac
dudi ap suét thap. San phim c6 dic dugc tinh ché bang sic ky cot (SiOs, ¢t 12 g; etyl
axetat/hexan = 0 dén 100%), va dugc c6 dic dé thu duoc hop chat mong muédn (0,020 g,

19,5%) duéi dang chét rin mau tring.

IH NMR (400 MHz, CDCls) § 9,20 (dd, T = 5,5, 4,1 Hz, 1H), 8,34 (dd, J=8,2,2,2
Hz, 1H), 8,15 (d, T = 8,6 Hz, 1H), 7,43 (dd, T = 8,2, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s,
0,5H), 6,80 (s, 0,25H), 6,52 (dd, J = 8,6, 2,3 Hz, 1H), 6,41 (d, ] =2,2 Hz, 1H), 5,41 (s, 2H),
4,39 (t, T = 11,6 Hz, 4H), 1,68 (s, 6H); LRMS (ES) m/z 490,3 (M* + 1).

Tong hop hop chit 50: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(4-(pyrimidin-2-y1)piperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 50

108



51869 109/240

o}

o H
" o QP
[ + N N 0 N e
Br /O\E)\FI}/O»’CHH % O />’ 2
~N

6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 2-(piperazin-1-yl)pyrimidin
(0,052 g, 0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012
g, 0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu duge duge khudy & cing nhiét d6 trong 12 gid, va tiép d6 phan ting dugc két thiic bang
cach ha nhiét do xuéng nhiét d6 phong. Dung moi dugc loai bd khoi hdn hop phan tmg
duéi ap sudt thdp, sau d6 nuée dirge rét vao san phdm cb dic, va tiép d6 qud trinh chiét
dwoc thuc hién bing diclometan. Lép hitu co dugc rira bang dung dich natri clorua béo
hoa, tiép dé duogc khir nude béng natri sulfat khan, roi dugc loc, va tiép d6 duoc cd dic
duéi ap sut thip. San phim cb dic duoc tinh ché bing sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0 dén 100%), va duoc cb dic dé thu dugc hop chit mong mudn (0,020 g,
17,0%) duéi dang dau khong mau.

'H NMR (400 MHz, CDCls) § 9,20 (dd, J =2,2, 0,8 Hz, 1H), 8,37 (d, J = 4,8 Hz,
2H), 8,33 (dd, T = 8,2, 2,2 Hz, 1H), 8,13 (d, T = 8,9 Hz, 1H), 7,43 ~ 7,40 (m, 1H), 7,06 (s,
0,25H), 6,97 (dd, T = 8.9, 2,5 Hz, 1H), 6,93 (s, 0,5H), 6,87 (d, ] = 2,4 Hz, 1H), 6,80 (s,
0,25H), 6,58 (t, J = 4,8 Hz, 1H), 5,41 (s, 2H), 4,04 (t, ] = 5,3 Hz, 4H), 3,52 (t, ] = 5,3 Hz,
4H), 1,68 (s, 6H) ; LRMS (ES) m/z 561,5 (M* + 1),

Téng hop hop chit 51: 7-brom-2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpyridin-2-yDmetyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budéc 1. Tdng hop metyl 5-brom-2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat

Br- e
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Metyl 5-brom-2-(2-metoxy-2-oxoetyl)benzoat (6,260 g, 21,803 mmol) dugc hoa tan
trong N,N-dimetylformamit (50 ml) & 0°C, sau d6 natri hydrua (60,00%, 2,616 g, 65,410
mmol) dugce thém vao dung dich thu dugc, va dugc khqu & cung nhiét d¢ trong 30 phut.
Totmetan (4,072 ml, 65,410 mmol) duoc thém vao hdn hop phan tmg, va tiép tuc duoc
khudy & nhiét d6 phong trong 18 gidr. Nudc duge rét vao hdn hop phan tng, va qué trinh
chiét duoc thuc hién bing etyl axetat. Lop hitu co dugce rira bing dung dich natri clorua
bdo hoa, tiép d6 duoc khir nudce béng natri sulfat khan, rdi duge loc, va tiép dé duoc c6 dac
dudi ap suét thip. San phdm c6 dic duoc tinh ché bing sic ky cot (SiOz, cot 40 g; etyl
axetat/hexan = 0 dén 10%), va dugc c6 dic dé thu dugce hop chit mong muén (5,300 g,

77,1%) duéi dang dau khong mau.

Sng hop axit 5-brom-2-(2-carboxypropan-2-yl)benzoic

O 0
O OH

Metyl 5-brom-2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat (5,300 g, 16,817
mmol) dugc tao ra & bude 1 va kali hydroxit (9,435 g, 168,169 mmol) dugc hoa tan trong
metanol (30 ml)/nude (60 ml) & 100°C, sau d6 dung dich thu dugc duge khudy & cing
nhiét d6 trong 12 gidy, va tiép d6 phan tng dwoc két thiic bang cach ha nhiét d6 xudng nhiét
d6 phong. Dung méi dugc loai bé khoi hdn hop phéan tng dudi ap suét thip, sau d6 dung
dich axit clohydric 1 N dwgc rét vao san phdm cb dic, va tiép d6 qua trinh chiét duoc thuc
hién béng diclometan. L&p hitu co dugce rira bang dung dich natri clorua bdo hoa, tiép dé
duge khir nude bing natri sulfat khan, rdi duoc loc, va tiép d6 dwgc ¢b dic dudi dp sudt
thép. San phim thu dugc duoc st dung ngay ma khéng can tinh ché thém (4,800 g, 99,4%,

chat rdn mau trang).

Budce 3. Téng hop 7-brom-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

0

B
' OH Br
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Axit 5-brom-2-(2-carboxypropan-2-yl)benzoic (4,800 g, 16,718 mmol) duoc tao ra
& bude 2 va ure (1,105 g, 18,390 mmol) dugc tron trong clobenzen (30 ml), tiép d6 duoc
chibu xa bing 10 vi séng, rdi dugc gia nhiét & 150°C trong 1 gid, va tiép d6 phan tng dugc
két thuc bang cach ha nhiét d6 xuéng nhiét d6 phong. Chét rin két tua duoc loc, rdi dugc
rira bing hexan, va tiép d6 duoc sy kho dé thu duoc hop chit mong mudn (4,480 g, 99,9%)

duédi dang chat rdn mau trang.

Buéc 4. Tdng hop hop chét 51

(o}

. i BN Br Ng

7-brom-4,4-dimetylisoquinolin-1,3(2H,4H)-dion (4,480 g, 16,710 mmol) dugc tao
ra & budc 3, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (7,270 g,
25,064 mmol) va kali cacbonat (4,619 g, 33,419 mmol) duoc hoa tan trong
N,N-dimetylformamit (50 ml) & 80°C, sau d6 dung dich thu dugc dugc khudy & ciing nhiét
d6 trong 12 gid, va tiép d6 phan tmg dwoc két thic bing cach ha nhiét d6 xudng nhiét do
phong. Nudc duge rét vao hdn hop phan tmg, va qua trinh chiét duge thyc hién bang etyl
axetat. Lop hitu co dugc ria béng dung dich natri clorua bdo hoa, tiép d6 dugce khir nude
béng natri sulfat khan, réi dugc loc, va tiép do6 dugc co dac dudi ap sudt thép. San phém co
ddc duoc tinh ché béng séc ky cot (SiOy, cot 40 g; etyl axetat/hexan = 0 dén 50%), va duoc

cd dic dé thu dugc hop chit mong mubn (4,500 g, 56,4%) dudi dang chat rén mau vang.

IH NMR (400 MHz, DMSO-ds) 8 9,06 ~ 9,05 (m, 1H), 8,37 (dd, J = 8,3, 2,3 Hz,
1H), 8,16 (d, J =2,2 Hz, 1H), 7,95 ~ 7,93 (m, 1H), 7,75 (d, J =8,5 Hz, 1H), 7,68 (s, 0,25H),
7,63 (d, T = 8,3 Hz, 1H), 7,55 (s, 0,5H), 7,42 (s, 0,25H), 5,30 (s, 2H), 1,61 (s, 6H).

Téng hop hop chit 52: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.,4-dimetyl-7-morpholinoisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chit 52
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), morpholin (0,027 ml,
0,314 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012 g,
0,021 mmol), tris(dibenzylidenaxeton)dipaladi (Pdz2(dba)s, 0,019 g, 0,021 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu duge duge khudy & cing nhiét d6 trong 12 gid, va tiép d6 phan tmg dugc két thic bang
cach ha nhiét d6 xudng nhiét d6 phong. Dung méi dugc loai bé khéi hdn hop phan tng
dudi &p sut thap, sau d6 nudc dugce rét vao san phdm cb dic, va tiép d6 qua trinh chiét
duoc thuc hién bing diclometan. L6p hiru co duge rira bang dung dich natri clorua bio
hoa, tiép do6 duoc khir nudce béng natri sulfat khan, rdi duoc loc, va tiép d6 duogc cb dac
dudi 4p sudt thip. San phdm c6 dic duge tinh ché bing sic ky cot (SiOa, cot 12 g; etyl
axetat/hexan = 0 dén 100%), va dugc c6 dic dé thu dwoc hop chit mong muén (0,015 g,
14,8%) dudi dang ddu khéng mau.

'H NMR (400 MHz, CDCL3) § 9,21 ~ 9,20 (m, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H),
7,72 (d, 7 = 2,8 Hz, 1H), 7,43 ~ 7,40 (m, 2H), 7,26 ~ 7,25 (m, 1H), 7,06 (s, 0,25H), 6,93
(s, 0,5H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,89 (t, T = 4,9 Hz, 4H), 3,26 ~ 3,23 (m, 4H), 1,67
(s, 6H); LRMS (ES) m/z 484,6 (M* + 1).

Téng hop hop chit 53: Tert-butyl 4-(2-((5-(5-(diflometyl)-1.3,4-oxadiazol-2-
vDpyridin-2-yDmetyl)-4.4-dimetyl-1.3-dioxo-1,2.3.4-tetrahydroisoquinolin-7-yl)-3,6-

dihydropvyridin-1(2H)-carboxvylat

Budc 1. Téng hop hop chét 53

\}__(/ o
o 0.0
Br N B OJ\N 0

N X | N
| X —_——— N A
N0, * |

0 | )—CFH N 0 NN O
N~N ) \

CF,H
Boc N~,\f>’ z

7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (1,000 g, 2,095 mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxabolan-2-yl)-3,6-dihydropyridin-1(2H)-carboxylat (0,777 g, 2,514
mmol), [1,1’-bis(diphenylphosphin)feroxen]diclopaladi(ll) (Pd(dppf)Clz, 0,153 g, 0,210

mmol) va natri cacbonat (0,444 g, 4,191 mmol) dugc hoa tan trong 1,2-dimetoxyetan (10
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ml)/nudc (5 ml) & 80°C, sau d6 dung dich thu dugc duge khudy & ciing nhiét d6 trong 12
gidy, va tiép d6 phan tmg duoc két thic bing cach ha nhiét do xudng nhiét do phong. Nuéce
duoc r6t vao hdn hop phan tmg, va qua trinh chiét duge thuc hién bang etyl axetat. L6p
hitu co duoc rira bang dung dich natri clorua bio hoa, tiép d6 duoc khir nuée bang natri
sulfat khan, rdi duoc loc, va tiép d6 duogce c6 dic dudi ap suét thép. San phém c6 dac duoc
tinh ché bing sic ky cot (SiO2, ¢t 40 g; etyl axetat/hexan = 0 dén 80%), va dugc cb dic
8 thu dugc hop chit mong mudn (0,490 g, 40,3%) duéi dang diu mau vang.

IH NMR (400 MHz, CDCls) § 9,19 (d, J = 2,0 Hz, 1H), 8,36 (dd, J = 8,2, 2,2 Hz,
1H), 8,24 (s, 1H), 7,71 (dd, T= 8.2, 2,0 Hz, 1H), 7,51 ~ 7,45 (m, 2H), 7,06 (s, 0,25H), 6,93
(s, 0,5H), 6,80 (s, 0,25H), 6,17 (s, 1H), 5,45 (s, 2H), 4,16 ~ 4,11 (m, 2H), 3,67 (t, = 5,6

1T
Hz, 2H), 2,60 ~ 2,56 (m, 2H)

Téng hop hop chiat 54: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-4.4-dimetyl-7-(1-metylpiperidin-4-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop tert-butyl 4-(2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-

2-vDmety1)-4.4-dimetyl-1.3-dioxo-1,2.3.4-tetrahydroisoquinolin-7-yl)piperidin-1-
carboxylat
Q
g
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Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-7-yl)-3,6-dihydropyridin-1(2H)-

carboxylat (0,490 g, 0,845 mmol) dugc hoa tan trong metanol (10 ml) & nhiét do phong,
sau d6 Pd/C 10% (50 mg) dugc bd sung tir tir, va duge khudy trong 12 gi v6i sy hién dién
ctia béng hydro duge gin vao d6 & cing nhiét d6. San phdm thu dugc duge st dung ngay

ma khong can tinh ché thém (0,480 g, 97,6%, dau khéng mau).

Bude 2. Tédng hop 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-yDmetyl)-
4.4-dimetyl-7-(piperidin-4-yl)isoquinolin-1,3(2H.4H)-dion 2.2.2-trifloaxetat
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Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-7-yl)piperidin-1-carboxylat (0,488 g,
0,839 mmol) dugc tao ra & bude 1 va axit trifloaxetic (0,642 ml, 8,390 mmol) dugc hoa
tan trong diclometan (10 ml) & nhiét do phong, sau d6 dung dich thu dugce dugc khudy &
ciing nhiét d6 trong 2 gid. Dung méi dugc loai bé khéi hdn hop phan tmg dudi ap suét
thép, sau d6 san phim thu duoc duoc sir dung ngay ma khong cin tinh ché thém (0,490 g,

98,1%, diu mau vang).

Budc 3. Tdng hop hop chét 54
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,150 g, 0,252 mmol) duoc
tao ra & bude 2, formaldehit (0,015 g, 0,504 mmol), N,N-diisopropyletylamin (0,044 ml,
0,252 mmol) va natri triaxetoxybohydrua (0,107 g, 0,504 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khudy & cliing nhiét
do6 trong 12 gio. Nudce duge rét vao hdn hop phan tng, va qud trinh chiét dugc thyuc hién
bing diclometan. Lép hitu co dugc rira bing dung dich natri clorua bdo hoa, tiép d6 dugc
khtr nuée bing natri sulfat khan, rdi dugc loc, va tiép d6 dugce cb dic dudi ap suét thép.
San phém ¢d dic duoc tinh ché béng séc ky c6t (SiO2, ¢4t 12 g; metanol/diclometan = 0
dén 10%), va duoc c6 dic dé thu duoc hop chit mong mubn (0,050 g, 40,1%) dudi dang

dau khéng mau.

IH NMR (400 MHz, CDCls) § 9,14 (dd, J = 2,2, 0,8 Hz, 1H), 8,32 (dd, T = 8,2, 2,2
Hz, 1H), 8,06 (d, T =2,1 Hz, 1H), 7,58 (dd, T= 8,2, 2,1 Hz, 1H), 7,45 (d, ] = 31,8 Hz, 1H),
7,44 (dd, T = 8,0, 1,0 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,40 (s, 2H),
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3,62 (d, T= 12,0 Hz, 2H), 2,88 ~ 2,81 (m, 6H), 2,27 ~ 2,25 (m, 2H), 2,06 ~ 2,03 (m, 2H),
1,67 (s, 6H); LRMS (ES) m/z 496,6 (M* + 1).

Toéng hop hop chit 55: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
vlmetyl)-4.4-dimetyl-7-(1-(oxetan-3-y)piperidin-4-yl)isoquinolin-1,3(2H.4H)-dion

Budce 1. Téng hop hop chét 55
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,150 g, 0,252 mmol),
oxetan-3-on (0,036 g, 0,504 mmol), N,N-diisopropyletylamin (0,044 ml, 0,252 mmol) va
natri triaxetoxybohydrua (0,107 g, 0,504 mmol) dugc hoa tan trong diclometan (10 ml) &
nhiét d6 phong, sau d6 dung dich thu duoc duge khudy & cting nhiét d6 trong 12 gid. Nude
duoc rét vao hdn hop phéan tmg, va qua trinh chiét dugc thuc hién bang diclometan. Lép
hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duoc khir nuéc bing natri
sulfat khan, roi duoc loc, va tiép do6 duoc c6 dic dudi ap suét thép. San phém c0 dic duogc
tinh ché bf?mg séc ky cdt (SiO2, c0t 12 g; metanol/diclometan = 0 dén 10%), va dugc co dic
dé thu duoc hop chét mong mubn (0,030 g, 22,2%) dudi dang dau khong mau.

'H NMR (400 MHz, CDCls) § 9,18 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, J=8,2, 2,3
Hz, 1H), 8,11 (d, T =2,0 Hz, 1H), 7,56 (dd, T = 8,3, 2,0 Hz, 1H), 7,47 ~ 7,43 (m, 2H), 7,06
(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 4,69 ~ 4,67 (m, 4H), 3,55 ~ 3,52
(m, 1H), 2,93 ~ 2,90 (m, 2H), 2,70 ~ 2,60 (m, 1H), 1,99 ~ 1,98 (m, 2H), 1,90 ~ 1,87 (m,
4T), 1,68 (s, 6H); LRMS (ES) m/z 538,6 (M* + 1).

Téng hop hop chit 56: 1-(2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-
yDmetyl)-4.4-dimetyl-1,3-dioxo-1,2.3.4-tetrahydroisoquinolin-6-y1)-N-metylpiperidin-4-

carboxamit

Budce 1. Tdng hop hop chét 56
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), N-metylpiperidin-4-
carboxamit (0,030 g, 0,210 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,019 g,
0,021 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012 g,
0,021 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (10 ml) &
80°C, sau d6 dung dich thu duoc dugc khudy & cling nhiét do trong 12 gio, va tiép d6 phan
ting duoc két thuc bang cach ha nhiét d6 xudng nhiét do phong. Dung mdi dugc loai bo
khoi hdn hop phan tng duéi 4p suét thip, sau d6 nude dugc rét vao san pham cb dic, va
tiép dé qua trinh chiét duoc thuc hién b?mg diclometan. Lép hitu co duge rua bang dung
dich natri clorua bdo hoa, tiép d6 duoc khir nude b%mg natri sulfat khan, rdi dugc loc, va
tiép d6 dugc co dic dudi ap suét thap. San phdm c6 dic dugce tinh ché bang séc ky cot
(SiOg, cOt 12 g; etyl axetat/hexan = 0 dén 100%), va dugc cd dic dé thu duoc hop chét
mong mudn (0,030 g, 26,6%) dudi dang dau khéng mau.

'TH NMR (400 MHz, CDCI3) § 9,21 ~ 9,20 (m, 1H), 8,33 (dd, J = 8,2, 2,2 Hz, 1H),
8,11 ~ 8,10 (m, 1H), 7,42 ~ 7,40 (m, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,92 (m, 1H), 6,93 (s,
0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,60 ~ 5,55 (m, 1H), 5,41 (s, 2H), 4,00 ~
3,97 (m, 2H), 3,02 ~ 2,96 (m, 2H), 2,87 ~ 2,85 (m, 3H), 2,42 ~ 2,38 (m, 1H), 2,19 ~ 1,88
(m, 4H), 1,68 (s, 6H).

Téng hop hop chit 57: 1-(2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-
yDmetyl)-4.4-dimetyl-1,3-dioxo-1.2.3.4-tetrahydroisogquinolin-6-y1)-N,N-

dimetylpiperidin-4-carboxamit

Bude 1. Téng hop hop chit 57
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), N,N-dimetylpiperidin-4-
carboxamit hydroclorua (0,040 g, 0,210 mmol), tris(dibenzylidenaxeton)dipaladi
(Pdx(dba)s, 0,019 g, 0,021 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen
(Xantphos, 0,012 g, 0,021 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc hoa tan
trong toluen (10 ml) & 80°C, sau d6 dung dich thu dugc dugc khudy & cling nhiét 6 trong
12 gid, va tiép d6 phan vmg duge két thic bang cach ha nhiét 6 xudng nhiét d6 phong.
Dung mdi duoc loai bo khoi hdn hop phan tmg dudi ap sudt thip, sau d6 nuéc dugc rét
VAo san phém co dac, va tiép do6 qua trinh chiét duoc thuc hién bang diclometan. Lép hitu
co duge rira bing dung dich natri clorua bio hoa, tiép d6 dugc khir nuéc bang natri sulfat
khan, roi duge loc, va tiép d6 dugc c6 dac dudi ap suét thép. San phém c6 dac duogc tinh
ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 100%), va duoc co dic dé
thu duge hop chit mong mudn (0,020 g, 17,3%) dudi dang diu khong mau.

IH NMR (400 MHz, CDCls) § 9,20 (dd, T = 2,2, 0,6 Hz, 1H), 8,32 (dd, J=8,2, 2,2
Hz, 1H), 8,08 (d, J = 8,9 Hz, 1H), 7,40 (dd, J = 8.3, 0,5 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~
6,91 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 4,00 ~
3,96 (m, 2H), 3,12 (s, 3H), 3,05 ~ 2,98 (m, 5H), 2,80 ~ 2,75 (m, 1H), 1,97 ~ 1,83 (m, 4H),
1,67 (s, 6H); LRMS (ES) m/z 553,6 (M* + 1).

Téng hop hop chit 58: 2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y])pyridin-2-
vDmetyl)-4.4-dimetyl-6-((1S.4S)-5-(metylsulfonyl)-2.5-diazabixyclo[2,2,1]heptan-2-
ylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 58
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), (1S,4S)-2-(metylsulfonyl)-
2,5-diazabixyclo[2,2,1 Jheptan hydroclorua (0,045 g, 0,210 mmol),
tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,019 g, 0,021 mmol),
4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012 g, 0,021 mmol) va xesi
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cacbonat (0,205 g, 0,629 mmol) dugc hoa tan trong toluen (10 ml) & 80°C, sau d6 dung
dich thu dugc duoc khudy & cing nhiét d6 trong 12 gio, va tiép d6 phan tmg duoc két thac
bang céch ha nhiét do xubng nhiét 46 phong. Dung méi duoc loai bd khéi hdn hop phan
tmg dudi ap sudt thip, sau d6 nude duoce rét vao san pham cb dic, va tiép d6 qua trinh chiét
dugc thuc hién béng diclometan. L6p hitu co dugc rira bang dung dich natri clorua bio
hoa, tiép d6 dugc khir nudc bing natri sulfat khan, rdi duoc loc, va tiép d6 duge co dic
duéi ap suét thip. San phdm c6 dic duoc tinh ché bing sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0 dén 100%), va dugc o dic dé thu duoc hop chit mong mubn (0,050 g,
41,7%) duéi dang dau khong mau.

'H NMR (400 MHz, CDCl3) § 9,21 ~ 9,20 (m, 1H), 8,33 (dd, J = 8,2, 2,3 Hz, 1H),
,1=8,8 Hz, 1H), 7,42 (d, T = 8,3 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s,
L25H), 6,63 (dd, J = 8,8, 2,4 Hz, 1H), 6,49 (d, ] = 2,3 Hz, 1H), 5,41 (s, 2H), 4,67 (s, 2H),
3,69 ~ 3,66 (m, 1H), 3,58 ~ 3,50 (m, 3H), 2,92 (s, 3H), 2,50 ~ 2,04 (m, 2H), 1,67 (s, 6H);

LRMS (ES) m/z 573,6 (M* + 1).

S

Téng hop hop chit 59: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-6-(1-etylpiperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Buéce 1. Téng hop 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-ylmetyl)-
4.4-dimetyl-6-(piperidin-4-yl)isoquinolin-1.3(2H.4H)-dion 2.2.2-trifloaxetat

o)
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Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

(o]
N

dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-6-yl)piperidin-1-carboxylat (1,340 g,
2,304 mmol) va axit trifloaxetic (1,764 ml, 23,039 mmol) dugc hoa tan trong diclometan
(10 ml) & nhiét d6 phong, sau d6 dung dich thu duge duge khudy & cling nhiét do trong 3
gio. Dung méi duoc loai bd khoi hdn hop phan g dudi 4p suat thip, sau d6 san pham thu

dugc dugce sir dung ngay ma khong can tinh ché thém (1,300 g, 94,7%, dAu mau nau).

Budce 2. Téng hop hop chit 59
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) duoc
tao ra & budc 1 va N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong
diclometan (10 ml), sau d6 dung dich thu duoc dwoc khudy & nhiét 46 phong trong 30 gio,
va tiép d6 axetaldehyt (0,030 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g,
0,672 mmol) duoc bd sung va tiép tuc dugc khudy & ciing nhiét do trong 12 gid. Nudc
dugc rét vao hdn hop phan tng, va qua trinh chiét dugc thuc hién bang diclometan. Lép
hitu co duoc rira bng dung dich natri clorua bio hoa, tiép d6 dugc khir nuéce bing natri
sulfat khan, r6i duge loc, va tiép d6 dugc cd dac dudi ap suét thép. San phém ¢6 dic duoc
tinh ché bﬁmg séc ky c6t (SiO2, c6t 12 g; etyl axetat/hexan = 0 dén 100%), va duoc co dic
d8 thu dwoc hop chit mong mubn (0,080 g, 46,7%) dudi dang diu khong mau.

I NMR (400 MHz, CDCL) § 9,18 ~ 9,17 (m, 1H), 8,33 (dd, T = 8,2, 2,2 Hz, 1H),
8,19 (d, J = 8,1 Hz, 1H), 7,45 ~ 7,41 (m, 2H), 7,36 ~ 7,33 (m, 1H), 7,06 (s, 0,25H), 6,93
s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,53 ~ 3,49 (m, 2H), 2,92 ~ 2,86 (m, 2H), 2,77 ~
2,76 (m, 1H), 2,53 ~ 2,47 (m, 2H), 2,24 ~ 2,20 (m, 2H), 2,02 ~ 1,98 (m, 2H), 1,67 (s, 6H),
1,33 ~ 1,30 (m, 3H); LRMS (ES) m/z 510,6 (M* + 1).

Téng hop hop chit 60: 2-((5-(5-(diflometyl)-1.3,4-oxadiazol-2-y])pyridin-2-
vDmety1)-6-(1-isopropvlpiperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Bude 1. Tdng hop hop chit 60

o o]

N
N Ns N D
D C Y — o
° % —crat ) 1 )—CF2H
HN N-N YN -

2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong diclometan (10 ml),

z

sau d6 dung dich thu duge dugc khudy & nhiét d6 phong trong 30 gid, va tiép d6 axeton

119



51869 120/240

(0,039 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g, 0,672 mmol) dugc bd sung
va tiép tuc duoc khudy & cing nhiét d6 trong 12 gid. Nudc duge 16t vao hdn hop phan ting,
va qué trinh chiét dwoc thuc hién bing diclometan. Lép hitu co dugc rira bing dung dich
natri clorua bdo hoa, tiép d6 dugc khir nwdc bing natri sulfat khan, rdi duoc loc, va tiép dé
duoc cb dic dudi ap suét thip. San phim c6 dic dugce tinh ché bang sic ky cot (SiO2, cot
12 g; etyl axetat/hexan = 0 dén 100%), va duoc c¢b dic @ thu duoc hop chét mong muén
(0,050 g, 28,4%) dudi dang diu khéng mau.

"H NMR (400 MHz, CDCl3) 6 9,19 ~ 9,18 (m, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H),
8,21 (d,J=38,1 Hz, 1H), 7,45 ~ 7,43 (m, 2H), 7,35 (dd, J = 8,1, 1,5 Hz, 1H), 7,06 (s, 1H),
6,93 (s, 1H), 6,80 (s, 1H), 5,42 (s, 2H), 3,69 ~ 3,50 (m, 3H), 2,87 ~ 2,82 (m, 3H), 2,53 ~
2,49 (m, 2H), 2,09 ~ 2,06 (m, 2H), 1,67 (s, 6H), 1,42 ~ 1,38 (m, 6H); LRMS (ES) m/z

524,6 (M* + 1).

Téns hop hop chit 61: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
ylmetyl)-4.4-dimetyl-6-(1-(oxetan-3-yl)piperidin-4-yl)isoquinolin-1,3(2H.4H)-dion

Budce 1. Tdng hop hop chéit 61
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong diclometan (10 ml),

sau d6 dung dich thu dwoc duge khudy & nhiét do phong trong 30 gio, va tiép d6
oxetan-3-on (0,048 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g, 0,672 mmol)
duoc bd sung va tiép tuc duoc khudy & ciing nhiét d6 trong 12 gid. Nude duge rét vao hdn
hop phan tmg, va qua trinh chiét dugc thuc hién bang diclometan. Lép hitu co dugce rira
bang dung dich natri clorua bio hoa, tiép d6 dugc khir nudc bang natri sulfat khan, r6i
duoc loc, va tiép d6 duoc cd dac dudi ap suét thép. San phém cd dic duoc tinh ché ba"mg
sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 100%), va duoc co dic dé thu duoc
hop chat mong muén (0,100 g, 55,4%) duéi dang diu khong mau.
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I NMR (400 MHz, CDCl3) 8 9,19 ~ 9,18 (m, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H),
8,20 (d, J = 8,1 Hz, 1H), 7,45 (d, J = 8,2 Hz, 1H), 7,38 ~ 7,33 (m, 2H), 7,06 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,43 (s, 2H), 4,73 ~ 4,67 (m, 4H), 3,58 ~ 3,54 (m, 1H), 2,96
~2,93 (m, 2H), 1,70 ~ 1,60 (m, 1H), 2,09 ~ 2,00 (m, 2H), 1,93 ~ 1,88 (m, 4H), 1,67 (s,
6H); LRMS (ES) m/z 538,6 (M* + 1).

Téng hop hop chit 62: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yl)pyridin-2-
yvDmetyl)-4.4-dimetyl-6-(1-((tetrahydro-2H-pyran-4-ylmetyl)piperidin-4-yl)isoquinolin-
1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 62
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong diclometan (10 ml),
sau d6 dung dich thu dwoc duoc khudy & nhiét do phong trong 30 gid, va tiép do tetrahydro-
2H-pyran-4-carbaldehyt (0,077 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g,
0,672 mmol) duoc bd sung va tiép tuc dugc khudy & ciing nhiét 6 trong 12 gid. Nudc
dwoc rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc hién bang diclometan. Lép
hitu co duogc rira b%mg dung dich natri clorua bdo hoa, tiép do6 duoc khir nude béng natri
sulfat khan, rdi dwoc loc, va tiép d6 dugc c6 dic dudi dp sudt thdp. San phim c6 dic duge
tinh ché béng sic ky cot (SiO2, c0t 12 g; etyl axetat’/hexan = 0 dén 100%), va dugc cd dic
@& thu dugc hop chit mong mudn (0,060 g, 30,8%) dudi dang dau khong mau.

H NMR (400 MHz, CDCls) § 9,19 ~ 9,18 (m, 1H), 8,34 (dd, J =8,2, 2,2 Hz, 1H),
8,19 (d, 7 =8,1 Hz, 1H), 7,45 (d, J = 8,2 Hz, 1H), 7,40 (d, ] = 1,3 Hz, 1H), 7,36 (dd, ] =
8,2, 1,6 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,43 (s, 2H), 4,16 ~ 4,11
(m, 2H), 3,46 ~ 4,41 (m, 2H), 3,05 ~ 2,85 (m, 1H), 2,69 ~ 2,68 (m, 1H), 2,48 ~ 2,47 (m,
2H), 2,34 ~ 2,28 (m, 2H), 2,08 ~ 2,05 (m, 2H), 1,93 ~ 1,90 (m, 2H), 1,73 ~ 1,70 (m, 2H),
1,67 (s, 6H), 1,42 ~ 1,39 (m, 2H); LRMS (ES) m/z 580,6 (M* + 1).
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Téng hop hop chit 63: 6-(1-(2-oxaspiro[3.3heptan-6-ypiperidin-4-y1)-2-((5-(5-
(diflometyl)-1.3.4-oxadiazol-2-yDpvridin-2-y)mety])-4.4-dimetylisoquinolin-
1,3(2H.4H)-dion

Budce 1. Tdng hop hop chét 63
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong diclometan (10 ml),
sau d6 dung dich thu dwoc duge khudy & nhiét do phong trong 30 gio, va tiép do
2-oxaspiro[3,3 Jheptan-6-on (0,075 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g,
0,672 mmol) dugc bd sung va tiép tuc duoge khudy & cling nhiét d6 trong 12 gid. Nude
duoc rét vao hdn hop phéan tmg, va qua trinh chiét dugc thuc hién bang diclometan. Lép
hitu co duge rira bing dung dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri
sulfat khan, rdi dugce loc, va tiép do6 duoc c6 dac dudi ap suét thép. San phém co dac duoc
tinh ché béng sdc ky cot (SiO2, cot 12 g; etyl axetat’/hexan = 0 dén 100%), va dugc co dic
@8 thu dugc hop chit mong mudn (0,020 g, 10,3%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 9,18 (dd, J = 2,2, 0,8 Hz, 1H), 8,34 (dd, T=8,2, 2,3
Hz, 1H), 8,18 (d, J = 8,1 Hz, 1H), 7,44 (dd, T = 8,2, 0,8 Hz, 1H), 7,37 (d, J = 1,4 Hz, 1H),
7,32 (dd, T=8.2, 1,4 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H),
4,74 ~ 4,63 (m, 8H), 4,16 ~ 4,12 (m, 1H), 3,15 ~ 3,13 (m, 2H), 2,68 ~ 2,61 (m, 3H), 2,47
~ 2,45 (m, 2H), 2,30 ~ 2,28 (m, 2H), 1,68 (s, 6H) ; LRMS (ES) m/z 578,6 (M* + 1).

Téng hop hop chit 64: 6-(1-xyclobutylpiperidin-4-y1)-2-((5-(5-(diflometyl)-1,3.4-
oxadiazol-2-yD)pyridin-2-yl)metyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. T8ng hop hop chét 64
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,336 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,336 mmol) dugc hoa tan trong diclometan (10 ml),
sau d6 dung dich thu dugc dugc khudy & nhiét d6 phong trong 30 gio, va tiép d6
xyclobutanon (0,047 g, 0,672 mmol) va natri triaxetoxybohydrua (0,142 g, 0,672 mmol)
dwoc bd sung va tiép tuc duoc khudy & cling nhiét d6 trong 12 gid. Nude duge rét vao hdn
hop phan mg, va qua trinh chiét dugc thuc hién bang diclometan. Lép hitu co duge rira
bang dung dich natri clorua bdo hoa, tiép d6 duoc khir nuéce béng natri sulfat khan, rdi
duoc loc, va tiép d6é duoc co dac dudi ap suét thép. San phém ¢d dic duoc tinh ché béng
sdc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 100%), va duoc cd dic dé thu duoc
hop chit mong muén (0,100 g, 55,6%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCL) 8 9,19 ~ 9,18 (m, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H),
8,19 (d, J = 8,1 Hz, 1H), 7,44 (d, T = 8,3 Hz, 1H), 7,40 (d, T = 1,4 Hz, 1H), 7,34 (dd, J =
8,2, 1,6 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,43 (s, 2H), 3,43 ~ 3,38
(m, 2H), 2,99 ~ 2,93 (m, 1H), 2,72 ~ 2,68 (m, 1H), 2,24 ~ 2,01 (m, 8H), 1,98 ~ 1,71 (m,
4H), 1,68 (s, 6H); LRMS (ES) m/z 536,6 (M* + 1).

Téng hop hop chit 65: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop 2-(6-(azidometypyridin-3-y1)-5-(diflometyl)-1,3.4-oxadiazol
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2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (3,000 g, 10,342
mmol) va natri azua (1,009 g, 15,513 mmol) dugc hoa tan trong N,N-dimetylformamit (5

ml) & nhiét 46 phong, sau d6 dung dich thu duoc duge khudy & cling nhiét d6 trong 12 gio.
Nude duge rét vao hdn hop phan ting, va qua trinh chiét duoc thuc hién béng etyl axetat.
Lép hitu co duoe rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nuée bing
natri sulfat khan, rdi duoc loc, va tiép dé duogc cd dac dudi ap suét thép. San phém thu

duge duge sir dung ngay ma khong can tinh ché thém (2,310 g, 88,6%, chat rin mau tring).
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Budc 2. Tdng hop (5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-yl)metanamin
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2-(6-(azidometyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (1,500 g,

5,948 mmol) duoc tao ra & budc 1 duge hoa tan trong metanol (20 ml) & nhiét do phong,
sau d6 Pd/C 10% (100 mg) dwgc bd sung tir tir, va dugc khudy trong 12 gid véi su hién
dién ctia bong hydro dugc gin vao dé ¢ cing nhiét 6. Hon hop phan ting duoc loc qua
tAm xé-lit dé loai bé chét rin, sau d6 dung méi duoc loai bd khoi dich loc thu duge dudi
&p sudt thip, va tiép d6 san pham thu dugc dugc sir dung ngay ma khong can tinh ché thém

(1,300 g, 96,6%, chit rin mau nau).

Budce 3. Téng hop hop chét 65
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(5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metanamin (1,235 g,

o
| )—CFH
N-N

5,458 mmol) dugce tao ra & budce 2 va isocromen-1,3-dion (0,590 g, 3,639 mmol) dugc hoa
tan trong toluen (10 ml) & 100°C, sau d6 dung dich thu dugc dugc khudy & cling nhiét 46
trong 12 gid, va tiép d6 phan tng dwoc két thic bing cach ha nhiét d6 xudng nhiét do
phong. Nudce duge rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc hién bing etyl
axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nuéce
bing natri sulfat khan, rdi dugc loc, va tiép d6 dugc c6 dic dudi ap suét thip. San phim co
dic dugce tinh ché b'flng séc ky ¢t (SiO2, cdt 12 g; etyl axetat/hexan = 0 dén 50%), va dugc
b dic dé thu duoc hop chét mong mubn (0,150 g, 11,1%) dudi dang diu khong mau.

H NMR (400 MHz, CDCls) § 9,22 ~ 9,21 (m, 1H), 8,36 (dd, J = 8,2, 2,2 Hz, 1H),
8,25 (d,J = 7,3 Hz, 1H), 7,67 ~ 7,63 (m, 1H), 7,52 ~ 7,50 (m, 1H), 7,38 ~ 7,36 (m, 1H),
7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,45 (s, 2H), 4,20 (s, 2H); LRMS (ES) m/z
371,4 (M* + 1).
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Téng hop hop chit 66: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-6-flo-1-(4-metoxybenzyl)quinazolin-2.4(1H.3H)-dion

Budc 1. Téng hop 2-amin-N-(tert-butyl)-5-flobenzamit
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6-flo-2H-benzo[d][1,3]Joxazin-2,4(1H)-dion ~ (5,000 g, 27,606 mmol),
2-metylpropan-2-amin (2,423 g, 33,127 mmol) va N,N-dimetylpyridin-4-amin (DMAP,
0,337 g, 2,761 mmol) dugc hoa tan trong N,N-dimetylformamit (30 ml) & nhiét d6 phong,
sau d6 dung dich thu dugc duoc khudy & ciing nhiét do trong 12 gid. Nuée dugce 16t vao
hén hop phan ung, va qua trinh chiét duge thuc hién bing etyl axetat. Lép hitu co dugc
rira bang dung dich natri clorua bio hoa, tiép d6 duoc khir nuée bang natri sulfat khan, roi
duoc loc, va tiép dé dugc c6 dic dudi ap suit thép. San phém ¢b dic dugc tinh ché béng
sic ky cot (SiO2, cOt 40 g; etyl axetat/hexan = 0 dén 30%), va duoc co dic dé thu duoc hop

chit mong mubn (2,700 g, 46,5%) dudi dang chét rin mau vang.

Budce 2. Téng hop metyl (2-(tert-butylcarbamoyl)-4-flophenyl)carbamat
o)
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2-amin-N-(tert-butyl)-5-flobenzamit (2,700 g, 12,842 mmol) dugc tao ra & bude 1,

metyl carboncloridat (1,456 g, 15,410 mmol) va natri hydroxit (dung dich 1,00 M trong
H>0, 25,684 ml, 25,684 mmol) duoc hoa tan trong 1,4-dioxan (20 ml) & nhiét d§ phong,
sau d6 dung dich thu dugc duoc khudy & cing nhiét d6 trong 12 git. Dung dich axit
clohydric 1 N (10 ml) duoc rét vao hdn hop phan ing va duge khudy, sau d6 chét rén két
tha duoc loc, rdi dugc rira bing hexan, va tiép d6 dugc sdy kho dé thu dwoc hop chét mong

mubn (2,570 g, 74,6%) dudi dang chat rdn mau tréng.

Budc 3. Téng hop 3-(tert-butyl)-6-floquinazolin-2.4(1H,3H)-dion
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Metyl (2-(tert-butylcarbamoyl)-4-flophenyl)carbamat (2,570 g, 9,579 mmol) dugc
tao ra & budc 2 va kali hydroxit (5,374 g, 95,792 mmol) dugc hoa tan trong etanol (50 ml)
& 80°C, sau d6 dung dich thu dugc dugc khudy & clung nhiét d6 trong 12 gio, va tiép d6
phan tmg dugc két thic bang cach ha nhiét d6 xubng nhiét do phong. Nude (10 ml) dwoc
r6t vao hdn hop phan Gng va dugc khudy, sau d6 chat rén két tia duoc loc, rdi duge rira
bang hexan, va tiép d6 duoc sdy kho dé thu dugc hop chit mong muén (1,520 g, 67,2%)

(ST AU S LT Xety

Budc 4. Tdng hop 3-(tert-butyl)-6-flo-1-(4-metoxybenzyl)quinazolin-2.4(1H.3H)-

dion
A C' o

3-(tert-butyl)-6-floquinazolin-2,4(1H,3H)-dion (1,520 g, 6,434 mmol) duoc tao ra
& bude 3 duge hoa tan trong N,N-dimetylformamit (20 ml) & 0°C, sau d6 natri hydrua
(60,00%, 0,386 g, 9,651 mmol) dugc thém vao dung dich thu dugc, va duge khudy & cling
nhiét o trong 30 phut. 1-(clometyl)-4-metoxybenzen (1,310 g, 8,364 mmol) dugc thém
vao hén hop phan tmg, va tiép tuc duoc khudy & nhiét d6 phong trong 18 gid. Nude duge
16t vao hdn hop phan tng, va qué trinh chiét duoc thuc hién bing etyl axetat. Lép hitu co
duogc rira bing dung dich natri clorua bio hoa, tiép d6 duoc khir nudce béng natri sulfat
khan, rdi dugc loc, va tiép dé duoc cb dac dudi ap suét thép. San phém cd dac duoc tinh
ché béng séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 30%), va dugc cd dic dé thu
dwoc hop chit mong mudn (1,660 g, 72,4%) dudi dang chit rin mau tring.

Buéc 5. Tong hop 6-flo-1-(4-metoxybenzyl)quinazolin-2.4(1H,3H)-dion
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o o,

3-(tert-butyl)-6-flo-1-(4-metoxybenzyl)quinazolin-2,4(1H,3H)-dion (1,660 g,
4,658 mmol) dugc tao ra & bude 4 va axit clohydric (dung dich 4,00 M trong dioxan,

23,288 ml, 93,154 mmol) dugc tron v6i nhau & 100°C, sau dé6 hén hop phéan tmg thu dugc
dugc khudy & cing nhiét do trong 12 gid, va tiép d6 phan tmg dwoc két thic bing cich ha
nhiét d6 xuéng nhiét d¢ phong. Nudc (10 ml) dugc rét vao hdn hop phan g va duge
khu'é'iy, sau d6 chét ran két ta duoc loc, rdi duge rira béng hexan, va tiép d6 duoc séy <hé

dé thu duogc hop chét mong mudn (1,250 g, 89,4%) duéi dang chét rin mau tring.

Budc 6. Téng hop hop chét 66
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6-flo-1-(4-metoxybenzyl)quinazolin-2,4(1H,3H)-dion (1,250 g, 4,163 mmol) duoc
tao ra & bude 5, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (1,570 g,
5,411 mmol) va kali cacbonat (1,151 g, 8,325 mmol) dugc hoa tan trong
N,N-dimetylformamit (20 ml) & 90°C, sau d6 dung dich thu dugc dugc khqu & cung nhiét
d6 trong 12 gid, va tiép d6 phan tmg duoc két thuc bing cach ha nhiét d6 xudng nhiét do
phong. Nuée duge rét vao hdn hop phan tmg, va qua trinh chiét dugc thuc hién béng etyl
axetat. Lop hitu co dugc rira béng dung dich natri clorua bdo hoa, tiép d6 duogc khir nudce
béng natri sulfat khan, réi duoc loc, va tiép d6 duogc cb dic dudi ép suét thép. San phém cd
dic dugc tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duoc

¢6 diic d& thu dwoc hop chit mong mudn (1,600 g, 75,4%) dudi dang chit rén mau tring.

'H NMR (400 MHz, CDCl3) § 9,25 ~ 9,24 (m, 1H), 8,39 (dd, J = 8,2, 2,2 Hz, 1H),
7,94 (dd, T = 8,1, 3,1 Hz, 1H), 7,54 (d, J = 8,2 Hz, 1H), 7,34 ~ 7,30 (m, 1H), 7,23 ~ 7,19
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(m, 3H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,90 ~ 6,88 (m, 2H), 6,81 (s, 0,25H), 5,60 (s, 2H),
5,35 (s, 2H), 3,80 (s, 3H); LRMS (ES) m/z 510,6 (M* + 1).

Téng hop hop chit 67: 3-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-y1)pyridin-2-
yl)metyl)-6-floquinazolin-2.4(1H.3H)-dion

Budc 1. Téng hop hop chét 67
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-flo-1-(4-
metoxybenzyl)quinazolin-2,4(1H,3H)-dion (1,600 g, 3,141 mmol) va xeri amoni nitrat
(5,165 g, 9,422 mmol) dugc hoa tan trong axetonitril (20 ml)/nuée (20 ml) & nhiét 4o

phong, sau d6 dung dich thu duoc duoc khudy & cling nhiét d6 trong 12 gio. Chét rén két
tiia duoc loc, rdi duge rira bing hexan, va tiép d6 dugc sdy kho dé thu dwgc hop chit mong

mudn (0,900 g, 73,6%) dudi dang chét rén mau vang.

I NMR (400 MHz, DMSO-ds) & 9,09 ~ 9,08 (m, 1H), 8,38 (dd, J = 8,3, 2,3 Hz,
1H), 7,69 (s, 0,25H), 7,67 ~ 7,61 (m, 3H), 7,56 (s, 0,5H), 7,43 (s, 0,25H), 7,31 ~ 7,28 (m,
1H), 7,12 ~ 6,99 (m, 1H), 5,31 (s, 2H); LRMS (ES) m/z 390,5 (M* + 1).

Téng hop hop chit 68: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-7-(1-etylpiperidin-4-y1)-4,4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chit 68
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,120 g, 0,202 mmol) va
N,N-diisopropyletylamin (0,035 ml, 0,202 mmol) dugc hoa tan trong diclometan (10 ml)
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& nhiét d6 phong, sau d6 axetaldehyt (0,018 g, 0,403 mmol) va natri triaxetoxybohydrua
(0,085 g, 0,403 mmol) duoc bd sung vao dung dich thu dugc va duge khudy & ciing nhiét
d6 trong 12 gid. Nudc duge rét vao hdn hop phan tng, va qué trinh chiét dugc thuc hién
bing diclometan. Lép hitu co dwoc rira bang dung dich natri clorua bio hoa, tiép @6 duoc
khir nu6c bing natri sulfat khan, rdi duoc loc, va tiép d6 dugc ¢ dic dudi ap suit thip.
San phém cd dic duge tinh ché bﬁmg séc ky cot (SiOa, cdt 12 g; diclometan/metanol = 0
dén 10%), va dugc cb dic dé thu dwoc hop chit mong mubn (0,023 g, 22,4%) duéi dang

dau khong mau.

IH NMR (400 MHz, CDCls) § 9,17 (dd, T = 2,2, 0,7 Hz, 1H), 8,33 (dd, J=8,2, 2,2
Hz, 1H), 8,09 (d, T =2,0 Hz, 1H), 7,60 (dd, T = 8,2, 2,0 Hz, 1H), 7,50 (d, J = 8,2 Hz, 1H),
7,45 (dd, T=8,2, 0,6 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H),
3,52 (d, J= 11,7 Hz, 1H), 2,94 ~ 2,88 (m, 2H), 2,82 ~ 2,75 (m, 1H), 2,59 ~ 2,53 (m, 2H),
2,21 ~2,18 (m, 2H), 2,02 ~ 2,00 (m, 2H), 1,68 (s, 6H), 1,34 ~ 1,30 (m, 3H); LRMS (ES)
m/z 510,6 (M* + 1).

Téne hop hop chit 69: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
vDmety])-7-(1-isopropylpiperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budce 1. Tdéng hop hop chét 69
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,120 g, 0,202 mmol) va

N,N-diisopropyletylamin (0,035 ml, 0,202 mmol) dugc hoa tan trong diclometan (10 ml)
& nhiét d6 phong, sau d6 axeton (0,030 ml, 0,403 mmol) va natri triaxetoxybohydrua
(0,085 g, 0,403 mmol) dugc bd sung vao dung dich thu dugc va duogce khudy & cling nhiét
do6 trong 12 gio. Nudc duge rét vao hdn hop phan tmg, va qua trinh chiét duoc thuc hién
bang diclometan. LSp hitu co duge rira bang dung dich natri clorua bio hoa, tiép d6 duoc
khtr nu6e bing natri sulfat khan, rdi duge loc, va tiép d6 dwoc ¢ dic dudi ap suat thap.

San phém b dic dugce tinh ché béng sdc ky cot (SiOz, cot 12 g; diclometan/metanol = 0
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dén 10%), va dugc co dic dé thu duge hop chit mong mudn (0,040 g, 37,9%) dudi dang

dau khéng mau.

I NMR (400 MHz, CDCls) § 9,17 ~ 9,16 (m, 1H), 8,34 ~ 8,31 (m, 1H), 8,06 (s,
1H), 7,63 ~ 7,62 (m, 1H), 7,52 ~ 7,50 (m, 1H), 7,45 ~ 7,43 (m, 1H), 7,06 (s, 0,25H), 6,93
(s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,54 ~ 3,51 (m, 3H), 2,83 ~ 2,80 (m, 3H), 2,45 ~
2,35 (m, 2H), 2,08 ~ 2,02 (m, 2H), 1,67 (s, 6H), 1,38 ~ 1,36 (m, 6H); LRMS (ES) m/z
5246 (M* + 1).

Téne hop hop chit 70: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-6-flo-1-metylguinazolin-2.4(1H.3H)-dion

p .
cafan 1 An s Tavin Thvin A
Budc 1. Tuug hup hup chat 70
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-floquinazolin-
2,4(1H,3H)-dion (0,100 g, 0,257 mmol), iotmetan (0,032 ml, 0,514 mmol) va kali cacbonat
(0,071 g, 0,514 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) & 80°C, sau d6

dung dich thu dugc dugc khqu O cung nhiét dd trong 12 gid, va tiép do6 phan tng duoc
két thuc béng cach ha nhiét do xuéng nhiét 46 phong. Nude duge rét vao hdn hop phan
{mg, va qua trinh chiét dugc thuc hién bing etyl axetat. Lop hitu co dugc rira bing dung
dich natri clorua bdo hoa, tiép d6 dugce khir nuée béng natri sulfat khan, r6i duoc loc, va
tiép d6 duoc cd dic dudi 4p suat thap. San phim c6 dic dugce tinh ché bang sic ky cot
(SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duoc cb dic dé thu dugc hop chit mong

muén (0,030 g, 29,0%) dudi dang chat rdn xdp mau tring.

IH NMR (400 MHz, CDCl3) 8 9,22 ~ 9,21 (m, 1H), 8,36 (dd, J = 8,2, 2,2 Hz, 1H),
7,94 (dd, T = 8,0, 3,0 Hz, 1H), 7,53 ~ 7,43 (m, 2H), 7,28 ~ 7,25 (m, 1H), 7,06 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,52 (s, 2H), 3,65 (s, 3H); LRMS (ES) m/z 404,4 (M* +1).

Téng hop hop chit 71: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-6-flo-1-(2-(piperidin-1-yetyl)quinazolin-2.4(1H,3H)-dion
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Buéc 1. Téng hop hop chét 71
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-floquinazolin-
2,4(1H,3H)-dion (0,100 g, 0,257 mmol), 1-(2-cloetyl)piperidin (0,076 g, 0,514 mmol) va
kali cacbonat (0,124 g, 0,899 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) &
80°C, sau d6 dung dich thu duoc duoc khudy & cing nhiét d6 trong 12 gid, va tiép 46 phan
tmg duogc két thic bing cach ha nhiét d6 xudng nhiét dd phong. Nudc duge rét vao hdn
hop phén tmg, va qua trinh chiét duoc thuc hién bang etyl axetat. L6p hitu co dugce rira
bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nuéc biang natri sulfat khan, rdi
duoc loc, va tiép d6é duogc cd dac dudi ap suét thép. San phém 6 dic duge tinh ché béng
shc ky cot (SiOa, cot 12 g; metanol/diclometan = 0 dén 50%), va dugc co dic d thu duge

hop chit mong mubn (0,020 g, 15,6%) duéi dang chit rin x6p mau tring.

IH NMR (400 MHz, CDCls) § 9,20 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, 7=8,2,2,2
Hz, 1H), 7,91 (dd, J=8,1, 3,0 Hz, 1H), 7,49 ~ 7,33 (m, 3H), 7,06 (s, 0,25H), 6,93 (s, 0,5H),
6,80 (s, 0,25H), 5,50 (s, 2H), 4,28 (¢, ] = 7,4 Hz, 2H), 2,64 (t, ] = 6,3 Hz, 2H), 2,55 ~ 2,45
(m, 4H), 1,58 ~ 1,53 (m, 4H), 1,47 ~ 1,40 (m, 2H); LRMS (ES) m/z 501,5 (M* + 1).

Téng hop hop chit 72: Tert-butyl 4-((3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpvridin-2-yDmetyl)-6-flo-2.4-dioxo-3.,4-dihydroquinazolin-1(2 H)-y)metyl)piperidin-
1-carboxylat

Budc 1. Tdng hop hop chit 72
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-floquinazolin-
2,4(1H,3H)-dion (0,283 g, 0,727 mmol), tert-butyl
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4-(((metylsulfonyl)oxy)metyl)piperidin-1-carboxylat (0,427 g, 1,454 mmol) va kali
cacbonat (0,201 g, 1,454 mmol) dugc hoa tan trong N,N-dimetylformamit (5 ml) & 80°C,
sau d6 dung dich thu dugc dugc khudy & cling nhiét d6 trong 12 gio, va tiép d6 phan mg
duoc két thuc bang cch ha nhiét dd xubng nhiét d6 phong. Nuéc dugce rét vao hdn hop
phan tng, va qua trinh chiét dugc thuc hién bing etyl axetat. L6p hitu co dugc rira bing
dung dich natri clorua bédo hoa, tiép dé duoc khir nude béng natri sulfat khan, rdi duoc loc,
va tiép d6 duoc cd dac dudi 4p suat thip. San phim c6 dic dugce tinh ché bing sdc ky cot
(SiO2, ¢t 12 g; etyl axetat/hexan = 0 dén 50%), va duoc co dic d8 thu duoc hop chit mong
mudn (0,166 g, 38,9%) duéi dang ddu khéng mau.

'H NMR (400 MHz, CDCls) § 9,16 ~ 9,15 (m, 1H), 8,35 (dd, J = 8,1, 2,1 Hz, 1H),
7,93 (dd, J = 8,0, 3,1 Hz, 1H), 7,50 ~ 7,44 (m, 2H), 7,23 ~ 7,20 (m, 1H), 7,06 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,50 (s, 2H), 4,14 ~ 4,08 (m, 4H), 2,65 ~ 2,60 (m, 2H), 2,05
~2,03 (m, 1H), 1,68 ~ 1,65 (m, 2H), 1,45 (s, 9H), 1,27 ~ 1,25 (m, 2H); LRMS (ES) m/z

587,5 (M* + 1).

Téng hop hop chit 73: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yD)pyridin-2-
vDmety1)-6-flo-1-((1-metylpiperidin-4-yl)metyl)quinazolin-2.4(1H,3H)-dion

Budc 1. Tédng hop 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y1)pyridin-2-yl)metyl)-
6-flo-1-(piperidin-4-ylmetyl)quinazolin-2.4(1H,3H)-dion 2,2.2-trifloaxetat
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Tert-butyl  4-((3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-
flo-2,4-diox0-3,4-dihydroquinazolin-1(2H)-yl)metyl)piperidin-1-carboxylat (0,166 g,
0,283 mmol) va axit trifloaxetic (0,217 ml, 2,830 mmol) dugc hoa tan trong diclometan
(10 ml) & nhiét d6 phong, sau d6 dung dich thu dwoc dugc khudy & cling nhiét do trong 3
gid. Dung méi dwoc loai bé khoi hdn hop phan tmg dudi ap sudt thap, sau d6 sin phim thu

duge duge sit dung ngay ma khong cn tinh ché thém (0,160 g, 94,2%, dau mau nau).

Budc 2. Tdng hop hop chéit 73
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-6-flo-1-(piperidin-
4-ylmetyl)quinazolin-2,4(1H,3H)-dion 2,2,2-trifloaxetat (0,160 g, 0,266 mmol) duoc tao
ra ¢ budc 1, formaldehit (0,016 g, 0,533 mmol), natri triaxetoxybohydrua (0,113 g,
0,533 mmol) va N,N-diisopropyletylamin (0,046 ml, 0,266 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugce khudy & cing nhiét
do trong 12 gid. Nude duge rét vao hdn hop phan tng, va qua trinh chiét duoc thuc hién

duoc rira bang dung dich natri clorua bdo hoa, tiép d6 dugc

bang diclometan. Lép hitu co
khir nudc bing natri sulfat khan, roi duoc loc, va tiép dé duoc c6 dic dudi ap suét thép.
San pham c6 dic dugce tinh ché bang sic ky cot (SiO», cot 12 g; metanol/diclometan = 0
dén 10%), va duge cb dic dé thu duoc hop chat mong mubn (0,080 g, 60,0%) dudi dang

chat rdn x0p mau trang.

I NMR (400 MHz, CDCl5) § 9,17 ~ 9,16 (m, 1H), 8,38 (dd, ] =8,2, 2,1 Hz, 1H),
7,96 (dd, T = 7,9, 3,0 Hz, 1H), 7,54 (d, T = 8,2 Hz, 1H), 7,48 ~ 7,45 (m, 1H), 7,38 ~ 7,37
(m, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,51 (s, 2H), 3,78 ~ 3,77 (m, 2H),
3,77 ~ 3,76 (m, 1H), 3,60 ~ 3,50 (m, 2H), 2,76 (s, 3H), 2,65 ~ 2,55 (m, 2H), 2,13 ~ 2,06
(m, 2H), 1,90 ~ 1,85 (m, 2H); LRMS (ES) m/z 501,5 (M* + 1).

Téng hop hop chit 74: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-6-(furan-2-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdéng hop hop chit 74
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), axit furan-2-ylboronic (0,053
g, 0,471 mmol), [1,1’-bis(diphenylphosphin)feroxen]diclopaladi(Il) (Pd(dppf)Cl12, 0,023
g, 0,031 mmol) va natri cacbonat (0,067 g, 0,629 mmol) dugc hoa tan trong 1,2-

133



51869 134/240

dimetoxyetan (6 ml)/nuéc (3 ml) & 80°C, sau d6 dung dich thu duoc duge khudy & ciing
nhiét d6 trong 12 gidy, va tiép d6 phan tmg dugc két thuc bing cach ha nhiét d6 xudng nhiét
d6 phong. Nude duge rét vao hdn hop phan tng, va qué trinh chiét duoc thuc hién bing
etyl axetat. Lép hitu co duge rira bing dung dich natri clorua bio hoa, tiép d6 dwoc khir
nudc béng natri sulfat khan, rdi duoc loc, va tiép d6 duogc c6 dic dudi ap suét thép. San
phim cb dic duogc tinh ché bang sic ky cot (SiOs, cot 12 g; etyl axetat/hexan = 0 dén 30%),
va dwoc c¢b dic dé thu dwoc hop chit mong muén (0,003 g, 20,6%) duéi dang dau khong

mau.

TH NMR (400 MHz, CDCls) § 9,21 (dd, J = 2,2, 0,8 Hz, 1H), 8,36 (dd, J =8,2, 2,2
Hz, 1H), 8,27 (dd, J = 8,3, 0,3 Hz, 1H), 7,82 (d,J = 1,5 Hz, 1H), 7,74 (dd, =83, 1,6 Hz,
1H), 7,59 (dd, T = 1,8, 0,7 Hz, 1H), 7,47 (dd, T = 8.2, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s,

0,5H), 6,89 (dd, J = 3,4, 0,7 Hz, 1H), 6,80 (s, 0,25H), 6,58 ~ 6,57 (m, 1H), 5,45 (s, 2H),
1,76 (s, 2H).

Téng hop hop chit 75: 1-(4-(5-(diflomety])-1,3.4-oxadiazol-2-v1)benzyl)-3-(2-
metoxvetyl)quinazolin-2.4(1H.,3H)-dion

Budc 1. Tdng hop 2-amin-N-(2-metoxyetyl)benzamit
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2H-benzo[d][1,3]oxazin-2,4(1H)-dion (10,000 g, 61,301 mmol), 2-metoxyetan-1-
amin (4,604 g, 61,301 mmol) va trietylamin (8,544 ml, 61,301 mmol) dugc hoa tan trong
etanol (50 ml) & 80°C, sau d6 dung dich thu dugc dugce khqu & cung nhiét do trong 12
gidy, va tiép d6 phan tmg duoc két thic bing cach ha nhiét d6 xudng nhiét d6 phong. Nuéce
duoc rét vao hdn hop phan tmg, va qué trinh chiét dwoc thuc hién bang etyl axetat. Lép
hitu co dwoc rira bang dung dich natri clorua bio hoa, tiép d6 dugc khir nudc bang natri
sulfat khan, rdi dugc loc, va tiép d6 duogc ¢6 dic dudi ap suét thép. San phém c6 dac duoc
tinh ché béng séc ky ¢t (SiOz, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc co dic
d& thu duoc hop chit mong mubn (9,800 g, 82,3%) duéi dang dau khong mau.

Budce 2. Tdng hop 3-(2-metoxyetyl)quinazolin-2,4(1H,3H)-dion
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2-amin-N-(2-metoxyetyl)benzamit (1,500 g, 7,723 mmol) dugc tao ra & budc 1 va
1,1’-carbonyldiimidazol (CDI, 1,252 g, 7,723 mmol) dugc hoa tan trong tetrahydrofuran
(20 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duge khudy & cling nhiét do trong 12
gio. Nude duge rét vao hdn hop phan tmg, va qua trinh chiét dugc thuc hién bang etyl
axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nuée
béng natri sulfat khan, r6i duoc loc, va tiép d6 duogc cd dic dudi ap suét thép. San phém co
dic duoc tinh ché b:“mg sic ky c6t (SiO2, cdt 12 g; etyl axetat/hexan =0 dén 30%), va duoc
cd dic dé thu duge hop chit mong mudn (1,300 g, 76,4%) dudi dang chit rin mau tring.

Bude 3. Téng hop hop chit 75
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3-(2-metoxyetyl)quinazolin-2,4(1H,3H)-dion (0,100 g, 0,454 mmol) dugc tao ra &
budc 2 dugc hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 natri hydrua
(60,00%, 0,027 g, 0,681 mmol) dugc thém vao dung dich thu dugc, va dugce khuéy & clung
nhiét d¢ trong 30 phut. 2-(4-(brommetyl)phenyl)-5-(diflometyl)-1,3,4-oxadiazol (0,131 g,
0,454 mmol) dugc thém vao hdn hop phan tng, va tiép tuc duoc khuéy ¢ nhiét do phong
trong 2 gidr. Nudc duge rét vao hdn hop phan tmg, va qué trinh chiét dugc thyuc hién bing
etyl axetat. L&p hitu co duge rira bing dung dich natri clorua bio hoa, tiép dé dwogc khir
nudc béng natri sulfat khan, rdi duge loc, va tiép d6 dugc co dic dudi ap suat thip. San
phém c6 diic duoc tinh ché bing séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%),
va duge ¢b dic dé thu dwoc hop chit mong mudn (0,050 g, 25,7%) dudi dang dau khong

mau.

'H NMR (400 MHz, CDCL3) & 8,29 (dd, J=7,9, 1,4 Hz, 1H), 8,11 (dd, J=6,7, 1,8
Hz, 2H), 7,59 ~ 7,55 (m, 1H), 7,47 (d, J = 8,6 Hz, 2H), 7,29 ~ 7,25 (m, 1H), 7,06 ~ 7,04
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(m, 1H), 7,06 (s, 0,25H), 6,92 (s, 0,5H), 6,79 (s, 0,25H), 5,48 (s, 2H), 4,45 (t,J = 5,7 Hz,
2H), 3,77 (t, I = 5,7 Hz, 2H), 3,42 (s, 3H); LRMS (ES) m/z 429,3 (M" + 1).

Téng hop hop chit 76: 1-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-
ymetyl)-3-(2-metoxvetyl)quinazolin-2.4(1H,3H)-dion

Buéc 1. Téng hop metyl 6-((3-(2-metoxyetyl)-2.4-dioxo-3,4-dihydroquinazolin-
12H)-yDmetyDnicotinat
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3-(2-metoxyetyl)quinazolin-2,4(1H,3H)-dion (0,300 g, 1,362 mmol) dugc hoa tan
trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 natri hydrua (60,00%, 0,109 g, 2,724
mmol) dugc thém vao dung dich thu duoc, va duogc khudy & cling nhiét d trong 30 phuit.
Metyl 6-(brommetyl)nicotinat (0,313 g, 1,362 mmol) dugc thém vao hdn hop phén ung,
va tiép tuc duoc khudy & nhiét d6 phong trong 2 gidr. Nudce duge rét vao hdn hop phan ung,
va qué trinh chiét dugc thuc hién bing etyl axetat. L6p hitu co dugc rira bing dung dich
natri clorua bdo hoa, tiép d6 duoc khtr nude béng natri sulfat khan, rdi dugc loc, va tiép do
duoc ¢b dic dudi dp sudt thap. San phdm c6 dic duoc tinh ché bang séc ky cot (SiOa, cot
12 g; etyl axetat/hexan = 0 dén 30%), va duoc ¢ dic dé thu dugce hop chit mong mudn
(0,300 g, 59,6%) dudi dang dau khong mau.

Bude 2. Tdng hop 6-((3-(2-metoxyetyl)-2.4-dioxo-3,4-dihydroquinazolin-1(2H)-

yDmetyl)nicotinohydrazua
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Metyl 6-((3-(2-metoxyetyl)-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-
ylmetylnicotinat (0,090 g, 0,244 mmol) dugc tao ra & bude 1 va hydrazin monohydrat
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(0,237 ml, 4,873 mmol) dugc hoa tan trong etanol (20 ml) & 80°C, sau d6 dung dich thu
duoc duge khudy & ciing nhiét d6 trong 12 gid, va tiép d6 phan tmg dugc két thic bang
cach ha nhiét d6 xubng nhiét d6 phong. Dung méi dugc loai bo khéi hén hop phan tng
duéi ap suét thip, sau d6 san phim thu duge duge sir dung ngay ma khong cin tinh ché

thém (0,090 g, 100,0%, chét rin mau tring).

Budc 3. Tédng hop hop chét 76
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6-((3-(2-metoxyetyl)-2,4-dioxo-3,4-dihydroquinazolin-1(2H)-
yDmetyl)nicotinohydrazua (0,090 g, 0,244 mmol) dugc tao ra & bu6c 2, anhydrit
2,2-difloaxetic (0,091 ml, 0,731 mmol) va imidazol (0,050 g, 0,731 mmol) dugc hoa tan
trong diclometan (10 ml) & 45°C, sau d6 dung dich thu dugc duoc khudy & cing nhiét do
trong 12 gidy, va tiép d6 phan tmg duoc két thuc bing cach ha nhiét d6 xubng nhiét do
phong. Nudce duge rét vao hdn hop phan tmg, va qud trinh chiét dugc thuc hién bing
diclometan. Lép hitu co dugc rira béng dung dich natri clorua béo hoa, tiép d6 duoc khir
nude bang natri sulfat khan, rdi duoc loc, va tiép d6 dugc co dic dudi ap suit thip. San
phim ¢6 dic duge tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dn 50%),
va duge cb dic dé thu dugc hop chit mong mubn (0,030 g, 28,7%) dudi dang dau khong

mau.

IH NMR (400 MHz, CDCLs) § 9,32 ~ 9,30 (m, 1H), 8,36 (dd, J =8,2, 2,2 Hz, 1H),
8,26 (dd, J= 7.9, 1,6 Hz, 1H), 7,62 ~ 7,58 (m, 1H), 7,49 (d, J = 8,2 Hz, 1H), 7,28 ~ 7,20
(m, 2H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,58 (s, 2H), 4,43 (t, ] = 5,7 Hz,
2H), 3,76 (t, T = 5,7 Hz, 2H), 3,40 (s, 3H); LRMS (ES) m/z 430,4 (M* + 1).

Téng hop hop chat 77: 1-((5-(5-(diflomety])-1,3.4-oxadiazol-2-yDpyridin-2-
yDmety])-3-phenetylquinazolin-2.4(1H,3H)-dion

Buéc 1. Tdng hop 2-amin-N-phenetylbenzamit
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2H-benzo[d][1,3]oxazin-2,4(1H)-dion (3,000 g, 18,390 mmol), 2-phenyletan-1-
amin (2,674 g, 22,068 mmol) va N,N-dimetylpyridin-4-amin (DMAP, 0,225 g, 1,839
mmol) dugce hoa tan trong N,N-dimetylformamit (30 ml) & nhiét d6 phong, sau dé dung
dich thu duoc duoc khudy & cung nhiét d¢ trong 12 gid. Nudc duge rot vao hdn hop phan
{mg, va qua trinh chiét duoc thuc hién bing etyl axetat. Lop hitu co dugc rira bang dung
dich natri clorua bdo hoa, tiép d6 duge khir nudce bing natri sulfat khan, rdi duoc loc, va
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én 50%), va dugc cd dic dé thu diroc hop chat mong

muon

(4,000 g, 90,5%) dudi dang diu mau nau.

Buéc 2. Tdng hop metyl (2-(phenetylcarbamovl)phenyl)carbamat
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2-amin-N-phenetylbenzamit (4,000 g, 16,645 mmol) dugc tao ra & budc 1, metyl
carboncloridat (1,887 g, 19,974 mmol) va natri hydroxit (dung dich 1,00 M trong H2O,
33,290 ml, 33,290 mmol) dugc hoa tan trong 1,4-dioxan (30 ml) & nhiét d phong, sau d6
dung dich thu dugce duoc khudy & cing nhiét d6 trong 12 git. Dung dich axit clohydric
1 N dugce rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc hién béng etyl axetat.
L6p hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duge khir nuée bing
natri sulfat khan, rdi duoc loc, va tiép d6 duoc c6 dac dudi ap suét thép. San phém c6 dac
duoc tinh ché bing séc ky cot (Si02, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc cb
dic dé thu duoc hop chat mong mubn (0,790 g, 15,9%) dudi dang dau khong mau.

Buéc 3. Téng hop 3-phenetylquinazolin-2.4(1H.3H)-dion
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Metyl (2-(phenetylcarbamoyl)phenyl)carbamat (0,790 g, 2,648 mmol) duoc tao ra
& bude 2 va kali hydroxit (1,486 g, 26,480 mmol) dugc hoa tan trong etanol (10 ml) &
80°C, sau d6 dung dich thu dwoc duoc khudy & cing nhiét d6 trong 18 gid, va tiép d6 phan
g dugc két thuc bang cach ha nhiét do xubng nhiét d6 phong. Nuéce duge rét vao hdn
hop phan tmg, va qua trinh chiét dugc thuc hién bing etyl axetat. Lép hitu co dugc rira
bing dung dich natri clorua bdo hoa, tiép d6 dwoc khir nuéc bang natri sulfat khan, rdi
duoc loc, va tiép d6 dwoc ¢b dic dudi 4p sudt thip. San phim c6 dic dugc tinh ché bang
sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duoc co dic dé thu dugc hop

chit mong mubn (0,500 g, 70,9%) dudi dang chit rin mau tring.

Budc 4. Tong hop hop chét 77
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3-phenetylquinazolin-2,4(1H,3H)-dion (0,150 g, 0,563 mmol) dugc tao ra & budce 3
dugc hoa tan trong N,N-dimetylformamit (10 ml) & 0°C, sau d6 natri hydrua (60,00%,
0,034 g, 0,845 mmol) dugc thém vao dung dich thu dugc, va dugce khqu & cung nhiét do
trong 30 phuat. 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (0,196 g,
0,676 mmol) duoc thém vao hdn hop phan Gng, va tiép tuc duoc khudy & nhiét &6 phong
trong 2 gi¢r. Nudc dwoc rét vao hdn hop phén tng, va qua trinh chiét duoc thuc hién bing
etyl axetat. Lop hitu co duoc rira bing dung dich natri clorua bio hoa, tiép d6 dwoc khir
nudc béng natri sulfat khan, réi dugce loc, va tiép d6 dugc co dac dudi ap suét thép. San
phém c6 dic duge tinh ché bing sic ky cot (SiO, cot 12 g; etyl axetat/hexan = 0 dén 50%)),
va dugc cd dic dé thu duge hop chit mong mudn (0,130 g, 48,5%) dudi dang chét rin x6p

mau trang.
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'H NMR (400 Mz, CDCl3) § 9,32 (dd, T= 2.2, 0,8 Hz, 1H), 8,35 (dd, J=5,9, 2,4
Iz, 1H), 8,29 (dd, 7= 7.9, 1,3 Hz, 1H), 7,62 ~ 7,58 (m, 1H), 7,37 ~ 7,26 (m, 8H), 7,08 (s,
0,25H), 6,95 (s, 0,5H), 6,82 (s, 0,25H), 5,56 (s, 2H), 4,44 ~ 4,40 (m, 2H), 3,10 ~ 3,06 (m,
2H); LRMS (ES) m/z 475,9 (M* + 1).

Téng hop hop chit 78: 1.3-bis((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)quinazolin-2.4(1H,3H)-dion

Bude 1. Tdng hop hop chit 78
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)quinazolin-
2,4(1H,3H)-dion (0,060 g, 0,162 mmol), 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-
1,3,4-oxadiazol (0,052 g, 0,178 mmol) va kali cacbonat (0,045 g, 0,323 mmol) dugc hoa
tan trong N,N-dimetylformamit (10 ml), sau d6 dung dich thu duoc duoc khudy & 50°C
trong 18 gid, va tiép do tiép tuc duoc khudy & nhiét d6 phong trong 18 gid. Nudc dugc rot
vao hén hop phan tmg, va qua trinh chiét dwoc thuc hién bang etyl axetat. Lép hitu co duge
rira bing dung dich natri clorua bao hoa, tiép d6 duoc khir nudc bang natri sulfat khan, rdi
duoc loc, va tiép do duoc cd dac dudi ap suét thép. San phém ¢d dic duge tinh ché b.'?mg
sic ky cdt (SiO2, cOt 12 g; etyl axetat/hexan =0 dén 80%), va duoc co dic dé thu dugc hop

chit mong mudn (0,050 g, 53,3%) dudi dang chat rin mau tring.

H NMR (400 MHz, CDCls) § 9,31 (d, J = 2,2 Hz, 1H), 9,23 (d, ] = 2,1 Hz, 1H),
8,39 ~ 8,36 (m, 2H), 8,28 (dd, J = 8,0, 1,2 Hz, 1H), 7,63 ~ 7,61 (m, 1H), 7,56 ~ 7,51 (m,
2H), 7,31 ~ 7,28 (m, 2H), 7,07 (s, 0,5H), 6,95 ~ 6,94 (m, 1H), 6,82 ~ 6,81 (m, 0,5H), 5,61
~5,60 (m, 4H), 2,18 (s, 6H).

Toéng hop hop chit 79: tert-butyl 7-(2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-
yDpyridin-2-y)metyl)-4.4-dimetyl-1.3-dioxo-1.2.3.4-tetrahydroisoquinolin-6-yl)-4.,7-

diazaspiro[2.5]octan-4-carboxvlat

Bude 1. Tdéng hop hop chét 79
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,500 g, 1,048 mmol), tert-butyl 4,7-
diazaspiro[2,5]octan-4-carboxylat (0,334 g, 1,571 mmol),
tris(dibenzylidenaxeton)dipaladi ~ (Pd2(dba)3, 0,096 g, 0,105 mmol), 4,5-
bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,061 g, 0,105 mmol) va xesi
cacbonat (1,024 g, 3,143 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu duoc duge khudy & cing nhiét d6 trong 18 gid, va tiép d6 phan timg dugc két thuc bang
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chiét dwoc thyc hién bing etyl axetat. Lép hiru co dugc rira bing dung dich natri clorua
bao hoa, tiép d6 duoc khir nude biang natri sulfat khan, 161 dugc loc, va tiép d6 duoc cb dic
dudi 4p suét thip. San phim cb dic duoc tinh ché bing sic ky cot (SiOs, cot 12 g; etyl
axetat/hexan = 0 dén 50%), va duoc c6 dic dé thu duoc hop chit mong muén (0,230 g,
36,1%) duéi dang diu khong mau.

'H NMR (400 MHz, CDCls) § 9,16 (d, T = 1,8 Hz, 1H), 8,29 (dd, J = 8,2, 2,2 Hz,
1H), 8,07 (d, T = 8,9 Hz, 1H), 7,39 (d, J = 8,3 Hz, 1H), 7,05 (s, 0,25H), 6,92 (s, 0,5H), 6,86
dd, T=9,0, 2,3 Hz, 1H), 6,79 (s, 0,25H), 6,76 (d, ] = 2,3 Hz, 1H), 5,37 (s, 2H), 3,73 (t, ]
=52 Hz, 2H), 3,38 (t, J = 5,2 Hz, 2H), 3,15 (s, 2H), 1,65 (s, 6H), 1,47 (s, 9H), 1,08 ~ 1,07
(m, 2H), 0,87 ~ 0,86 (m, 2H).

Téng hop hop chit 80: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(4-metyl-4,7-diazaspiro[2.5]octan-7-yl)isoquinolin-1,3(2H.4H)-

dion

Budc 1. Tdng hop 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-ypyridin-2-ymetyl)-
4.4-dimetyl-6-(4.7-diazaspiro[2.5]octan-7-yl)isoquinolin-1.3(2H.4H)-dion 2.2.2-
trifloaxetat
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Tert-butyl  7-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-4,7-diazaspiro[2,5]octan-4-
carboxylat (0,230 g, 0,378 mmol) va axit trifloaxetic (0,289 ml, 3,779 mmol) dugc hoa tan
trong diclometan (10 ml) & nhiét 4§ phong, sau d6 dung dich thu dugc dugc khudy & ciing
nhiét d6 trong 18 gid. Dung moi dwoc loai bd khoi hdn hop phan tmg duéi 4p suét thip,
sau d6 san pham thu duoc duoc st dung ngay ma khong cin tinh ché thém (0,220 g, 93,5%,

dau mau nau).

Budc 2. Téng hop hop chét 80
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-(4,7-
diazaspiro[2,5]octan-7-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,100 g, 0,161
mmol) duge tao ra & budc 1, N,N-diisopropyletylamin (0,028 ml, 0,161 mmol),
formaldehit (0,010 g, 0,321 mmol) va natri triaxetoxybohydrua (0,068 g, 0,321 mmol)
duoc hoa tan trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc
khudy & cing nhiét d6 trong 18 giod. Nudce duge rét vao hdn hop phan tmg, va qua trinh
chiét dugc thuc hién béng diclometan. Lép hitu co dugce rira bang dung dich natri clorua
bao hoa, tiép d6 duoc khir nudce bang natri sulfat khan, 1di duge loc, va tiép d6 duoc co dic
duéi 4p suit thép. San phim ¢ dic duoc tinh ché béng séc ky cot (SiO2, cbt 12 g;
metanol/diclometan = 0 dén 10%), va dwoc cb dic d& thu dugc hop chit mong mubn

(0,050 g, 59,6%) dudi dang ddu khéng mau.

IH NMR (400 MHz, CDCls) § 9,19 (d, J = 2,2 Hz, 1H), 8,31 (dd, J = 8,2, 2,2 Hz,
1H), 8,09 (d, T = 8,9 Hz, 1H), 7,41 (d, T = 8,2 Hz, 1H), 7,05 (s, 0,25H), 6,96 (s, 0,5H), 6,88
(dd, =92, 2,2 Hz, 1H), 6,80 ~ 6,78 (m, 1,25H), 5,41 (s, 2H), 3,47 ~ 3,39 (m, 2H), 3,17
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(s, 2H), 3,15 ~ 3,12 (m, 2H), 2.45 (s, 3H), 1,69 (s, 6H), 0,87 (t, ] = 5,7 Hz, 2H), 0,61 (t, J
=5,8 Hz, 2H).

Téng hop hop chit 81: 6-(4-axetyl-4.7-diazaspiro[2.5]octan-7-y1)-2-((5-(5-
(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-y)metyl)-4,4-dimetylisoquinolin-
1.3(2H.4H)-dion

Bude 1. Tdng hop hop chét 81
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-(4,7-
diazaspiro[2,5]octan-7-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,100 g, 0,161
mmol), axetyl clorua (0,023 ml, 0,321 mmol), va N,N-diisopropyletylamin (0,084 ml,

0,482 mmol) dugc hoa tan trong diclometan (5 ml) & nhiét 46 phong, sau d6 dung dich thu
duoc duge khudy & cling nhiét d6 trong 18 gid. Nudc duge rét vao hdn hop phan tmg, va
qu4 trinh chiét dugc thuc hién bing diclometan. Lop hitu co duge rira bang dung dich natri
clorua bdo hoa, tiép d6 dugc khir nuéde béng natri sulfat khan, roi duogc loc, va tiép do6 duogc
b dic dudi ap sudt thap. San phdm c6 dic duoc tinh ché bang séc ky cot (SiOz, ot 12 g;
etyl axetat’/hexan = 0 dén 100%), va dugc cd dic dé thu dugc hop chét mong mubn
(0,060 g, 67,8%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 9,18 ~ 9,17 (m, 1H), 8,31 (dd, T = 8,2, 2,2 Hz, 1H),
7,41 (d, T=8,1 Hz, 1H), 7,05 (s, 0,25H), 6,92 (s, 0,5H), 6,86 (dd, T=9,0, 2,4 Hz, 1H), 6,79
s, 0,25H), 6,76 (d, T = 2,4 Hz, 1H), 5,39 (s, 2H), 4,00 ~ 3,80 (m, 2H), 3,47 ~ 3,43 (m, 2H),
3,20 (s, 2H), 2,23 (s, 3H), 1,66 (s, 6H), 1,14 ~ 1,08 (m, 4H).

Téng hop hop chit 82: 2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y)pyridin-2-
yDmety])-8-(furan-2-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop axit 2-brom-6-(carboxymetyl)benzoic
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Diisopropylamin (27,691 ml, 186,003 mmol) dugc hoa tan trong tetrahydrofuran
(300 ml) & -78°C, sau d6 n-butyllithi (dung dich 2,50 M, 74,401 ml, 186,003 mmol) dugc
thém vao dung dich thu dugc va dugce khudy & cing nhiét ¢6 trong 1 gidr va tiép doé duoc
khudy & nhiét d6 phong trong 10 phut. Axit 2-brom-6-metylbenzoic (10,000 g, 46,501
mmol) va dimetyl cacbonat (7,830 ml, 93,002 mmol) duoc bd sung vao hdn hop phan tng
& -78°C, va tiép tuc dugc khudy & nhiét 46 phong trong 18 gid. Nudc duge rét vao hdn hgp
phan tmg, va qu4 trinh chiét duoc thuc hién bing etyl axetat. Dung dich axit clohydric 1 N
dugc thém vao 16p dung dich nudce, va qua trinh chiét dugc thuc hién béng etyl axetat. Lép
hitu co duoc rira bing dung dich natri clorua bao hoa, tiép d6 dugc khir nuéc bing magie
sulfat khan, rdi duoc loc, va tiép d6 duoc cd dac dudi ap suét thép. San phém thu duoc

duoc sir dung ngay ma khong can tinh ché thém (7,700 g, 63,9%, diu mau vang).

Budc 2. Téng hop metyl 2-brom-6-(2-metoxy-2-oxoetyl)benzoat

Br O Br O
OH o
—_—

0~ "OH 0~ 0

Axit 2-brom-6-(carboxymetyl)benzoic (7,700 g, 29,723 mmol) dugc tao ra & bude
1, dimetyl sulfat (11,247 g, 89,169 mmol) va kali cacbonat (12,324 g, 89,169 mmol) dugc
hoa tan trong 1,4-dioxan (150 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duge khudy
& 80°C trong 18 gid, va tiép d6 phan tmg dugc két thiic bang cach ha nhiét d§ xudng nhiét
d6 phong. Dung mbi dugc loai bd khoi hdn hop phan tmg duéi 4p sudt thip, sau d6 dung
dich axit clohydric 1 N dugc rét vao san phim c6 dic, va tiép d6 qué trinh chiét duoc thyuc
hién bing etyl axetat. L6p hitu co duoc rira bing dung dich natri clorua bio hoa, tiép d6
dugc khtr nude béng magie sulfat khan, 1oi duoc loc, va tiép dé dugc c6 dac dudi ap sudt
thdp. San pham thu duoc duoc str dung ngay ma khéng can tinh ché thém (8,500 g, 99,6%,

dau mau vang).
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Budc 3. Téng hop metyl 2-brom-6-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat

Metyl 2-brom-6-(2-metoxy-2-oxoetyl)benzoat (8,500 g, 29,605 mmol) dugc tao ra
& budc 2 va natri hydrua (60,00%, 0,059 g, 1,480 mmol) dugc hoa tan trong
N,N-dimetylformamit (200 ml) & 0°C, sau d6 iotmetan (2,212 ml, 35,526 mmol) dugc thém
vao dung dich thu dugc, va duoc khudy & nhiét d6 phong trong 18 gid. Dung méi dugc
loai bé khoi hén hop phan tmg dudi ap suat thip, sau d6 nuée dugce rét vao san phdm co
dic, va tiép d6 qua trinh chiét duge thyc hién bing diclometan. Lép hitu co dugc rira bang
dung dich natri clorua bdo hoa, tiép d6 dugc khir nudc bang magie sulfat khan, rdi duoc
loc, va tiép d6 duoc cb dic dudi ap suat thip. San phdm c6 dic dugce tinh ché bing séc ky
cot (SiO2, cot 80 g; etyl axetat/hexan = 0 dén 10%), va dugc co dic dé thu duogc hop chét

mong mubn (3,600 g, 38,6%) dudi dang chat rin mau tring.

Budc 4. Tdng hop axit 2-brom-6-(2-carboxypropan-2-yl)benzoic

Br O Br O
(0] OH
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Metyl  2-brom-6-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat (3,600 g,
11,423 mmol) dugc tao ra & budce 3 va kali hydroxit (6,409 g, 114,228 mmol) dugc hoa tan
trong metanol (15 ml)/nude (30 ml) & nhiét d¢ phong, sau d6 dung dich thu dugc duoc gia
nhiét hdi hru trong 18 gid, va tiép d6 phan tmg dugc két thiic bang cach ha nhiét ¢ xudng
nhiét d6 phong. Dung méi dugc loai bo khoi hdn hop phan tig dudi ap sut thip, sau d6
dung dich axit clohydric 1 N dugc rét vao san phim c6 dic va duoc khudy dé loc ra chét
ran két tua, roi dugc rira bang nudc, va tiép d6 duoc séy khé dé thu dugc hop chét mong

mubn (3,250 g, 90,3%) dudi dang chit rin mau vang nhat.

Budc 5. Tdng hop 8-brom-4.4-dimetylisoquinolin-1,3(2H.4H)-dion
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Axit 2-brom-6-(2-carboxypropan-2-yl)benzoic (3,250 g, 11,320 mmol) dugc tao ra
& budce 4 va ure (0,680 g, 11,320 mmol) duge tron trong 1,2-diclobenzen (20 ml) & nhiét
d6 phong, sau d6 hbn hop thu dugc duoc bre xa bang 16 vi séng, 161 duoc gia nhiét & 150°C
trong 45 phut, va tiép dé phan tng dugc két thac béng cach ha nhiét do Xuéng nhiét do
phong. Chét rén két tia duoc loc, rdi duge rira béng hexan, va tiép d6é duogc séy kho, sau
dé san phém loc thu duge duoc tai két tinh béng hexan & -10°C va duge loc dé thu duoc
chit rin. Tiép d6. chat rin duoc rira bing hexan va dugc siy kho dé thu dugc hop chét

mong mudn (2,670 g, 88,0%) duéi dang chét rin mau vang nhat.

Buéc 6. Tédng hop 8-brom-2-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-yI)pyridin-2-
vDmetyl)-4.4-dimetylisoquinolin-1.3(2H,4H)-dion

Br O N Br O
Br A N
l N S
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8-brom-4,4-dimetylisoquinolin-1,3(2H,4H)-dion (2,000 g, 7,460 mmol) dugc tao ra
& budec 5, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (2,380 g,
8,206 mmol), kali cacbonat (3,093 g, 22,379 mmol) va kali iotua (0,124 g, 0,746 mmol)

dugc hoa tan trong N,N-dimetylformamit (30 ml) & nhiét d¢ phong, sau d6 dung dich thu
duge duge khudy & 80°C trong 18 gid, va tiép d6 phan tmg dugc két thiic bang cch ha
nhiét d6 xudng nhiét do phong. Dung méi dugc loai bd khoi hdn hgp phén ting dudi ép
suét thip, sau d6 dung dich natri hydro cacbonat bdo hoa dugc rét vao san phim cb dic,
va tiép d6 qua trinh chiét duoc thuc hién bang diclometan. Lép hitu co duge rira bang dung
dich natri clorua bdo hoa, tiép dé duogc khir nude béng magie sulfat khan, roi duge loc, va
tiép d6 dugc co dac dudi ap suét thép. San phém ¢ dic duoc tinh ché béng séc ky cét
(SiOg, cot 12 g; etyl axetat/hexan = 10 dén 40%), va dugc cd dic dé thu dugc hop chét

mong mudn (1,640 g, 46,1%) duéi dang chit rin mau ving.

Budc 7. Téng hop hop chit 82
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,200 g, 0,419 mmol) duoc tao ra & bude 6, axit
furan-2-ylboronic (0,056 g, 0,503 mmol), [1,1°-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,410 g, 1,257 mmol) dugc tron trong 1,4-dioxan (3 ml)/nudce (1 ml) & nhiét do

phong, sau d6 hdn hop thu dwoc dugce birc xa bang 10 vi séng, rdi duge gia nhiét & 100°C
trong 20 phut, va tiép dé phéan tng dugc két thuc béng cach ha nhiét d6 xudng nhiét 46
phong. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hdn hgp phan tmg, sau d6
qua trinh chiét dwoc thuc hién béng diclometan, roi dugc loc qua mang loc déo dé loai bo
két tia rin va 16p dung dich nuéce, va tiép d6 duoc co dic dudi ap suét thép. San phém co
dic dugce tinh ché béng sdc ky cot (SiOy, cot 4 g; etyl axetat/hexan = 10 dén 30%), va duoc
c¢b dic dé thu duge hop chit mong mudn (0,046 g, 23,6%) dudi dang chét rdn mau vang
nhat.

IH NMR (400 MHz, CDCls) § 9,18 (d, T = 1,6 Hz, 1H), 8,32 (dd, ] =8,2, 2,0 Hz,
1H), 7,70 - 7,66 (m, 1H), 7,60 (dd, T = 8,0, 1,2 Hz, 1H), 7,53 - 7,50 (m, 2H), 7,42 (d,J =
8,2 Hz, 1H), 7,06 - 6,80 (m, 1H), 6,52 (d, = 1,2 Hz, 2H), 5,40 (s, 2H), 1,76 (s, 6H); LRMS
(ES) m/z 465,2 (M* + 1).

Téng hop hop chit 83: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.4-dimetyl-8-morpholinoisoquinolin-1.3(2H,4H)-dion

Budc 1. Téng hop hop chét 83
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,068 g, 0,142 mmol) dugc tao ra & bude 6 cua hop
chat 82, tris(dibenzylidenaxeton)dipaladi (Pdx(dba);, 0,013 g, 0,014 mmol),
4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,008 g, 0,014 mmol) va xesi
cacbonat (0,139 g, 0,427 mmol) dugc hoa tan trong 1,4-dioxan (2 ml) & nhiét 46 phong,
sau d6 dung dich thu duoc duoc khudy & 80°C trong 18 giv, va tiép d6 phan tmg dugc két
thic bing cach ha nhiét d6 xubng nhiét 46 phong. Dung dich natri hydro cacbonat bdo hoa
dwoc r6t vao hdn hop phan tmg, sau d6 qua trinh chiét duoc thyuc hién bang diclometan, rdi
duoc loc qua mang loc déo dé loai bo két tua rén va 16p dung dich nudc, va tiép d6 duoc
cd dic dudi ap sudt thap. San phdm cb dic duogc tinh ché bang sic ky cot (SiO2, cot 4 g;
etyl axetat/hexan = 0 dén 40%), va duoc cd dic dé thu dugc hop chit mong mudn

(0,005 g, 7,3%) dudi dang chét rdn mau vang.

I NMR (400 MHz, CDCl3) § 9,17 (d, J = 1,5 Hz, 1H), 8,35 (dd, J =8,2, 2,2 Hz,
1H), 7,60 (t, J = 8,0 Hz, 1H), 7,50 (d, J= 8,5 Hz, 1H), 7,23 (d, J = 7,8 Hz, 1H), 7,13 (d, J
= 8,0 Hz, 1H), 7,07 - 6,81 (m, 1H), 5,44 (s, 2H), 3,97 - 3,95 (m, 4H), 3,24 - 3,23 (m, 4H),
1,71 (s, 6H); LRMS (ES) m/z 484,3 (M* + 1).

Téng hop hop chit 84: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.4-dimetyl-8-(pyridin-4-yl)isoquinolin-1.3(2H.4H)-dion

Buéc 1. Téng hop hop chét 84
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol) dugc tao ra & budce 6 cua hop
chit 82, axit pyridin-4-ylboronic (0,046 g, 0,377 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,010 g, 0,016 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc tron trong 1,4-dioxan (3 ml)/nuée (1 ml) & nhiét do

phong, sau d6 hén hop thu duge duge birc xa bing 16 vi séng, rdi duge gia nhiét & 100°C
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trong 20 phut, va tiép d6 phan tmg duoc két thuc bing cich ha nhiét d6 xudng nhiét do
phong. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hdn hop phan tmg, sau d6
qué trinh chiét dwgc thuc hién béng diclometan, r6i dugc loc qua mang loc déo dé loai bo
két tlia rén va 16p dung dich nudc, va tiép d6 dugc co dic dudi ap suét thap. San pham co
dic duoc tinh ché bang sic ky cot (SiOg, cot 4 g; etyl axetat/hexan =10 dén 60%), va dugc

b dic dé thu duge hop chét mong mudn (0,042 g, 28,1%) dudi dang chét rin mau xam.

IH NMR (400 Mz, CDCls) § 9,14 (d, J = 1,5 Hz, 1H), 8,60 - 8,59 (m, 2H), 8,29
(dd, 7=8,2, 2,2 Hz, 1H), 7,72 - 7,64 (m, 2H), 7,39 (d, T= 8,7 Hz, 1H), 7,23 - 7,21 (m, 3H),
7,05 - 6,80 (m, 1H), 5,30 (s, 2H), 1,76 (s, 6H); LRMS (ES) m/z 476,3 (M* + 1).

Tong hop hop chit 85: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyridin-2-
yl)metvyi)-4.4-dimetyl-8-(pyridin-3-y1)isoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 85

8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol) dugc tao ra & bude 6 ctia hgp
chit 82, axit pyridin-3-ylboronic (0,046 g 0,377 mmol), [1,1°-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,010 g, 0,016 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc tron trong 1,4-dioxan (3 ml)/nudc (1 ml) & nhiét d6
phong, sau d6 hdn hop thu duge duge bic xa béng 16 vi séng, 1di duge gia nhiét & 100°C
trong 20 phut, va tiép d6 phan tmg duogc két thuc bang cach ha nhiét d6 xubng nhiét do
phong. Dung dich natri hydro cacbonat bio hoa duoc rét vao hdn hop phan tmg, sau d6
qua trinh chiét duoc thuc hién béng diclometan, rdi duoc loc qua mang loc déo dé loai bo
két tha rin va 16p dung dich nudc, va tiép d6 dugc co dic dudi 4p suét thap. San phdm co
dic dugce tinh ché béng séc ky cot (Si02, cot 12 g; etyl axetat/hexan = 10 dén 60%), va
duge b dic dé thu duoc hop chét mong mubn (0,047 g, 31,5%) dudi dang chit rin mau

tréng.

149



51869 150/240

IH NMR (400 MHz, CDCL) § 9,16 (dd, T = 2,1, 0,6 Hz, 1H), 8,59 (dd, J=4,9, 1,4
Hz, 1H), 8,53 (d, J=1,7 Hz, 1H), 8,31 (dd, J = 8,2, 2,2 Hz, 1H), 7,74 - 7,65 (m, 3H), 7,40
-7,33 (m, 3H), 7,30 - 7,27 (m, 1H), 7,06 - 6,80 (m, 1H), 5,31 (s, 2H), 1,78 (s, 6H); LRMS
(ES) m/z 476,2 (M* + 1).

Téns hop hop chit 86: 6-brom-3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpyridin-2-yDmetyl)-1-metylquinazolin-2.4(1H.3H)-dion

Budc 1. Tdng hop 2-amin-5-brom-N-(tert-butyl)benzamit
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6-brom-2H-benzo[d][1,3]oxazin-2,4(1H)-dion ~ (8,000 g, 33,054 mmol),
2-metylpropan-2-amin (2,901 g, 39,665 mmol) va N,N-dimetylpyridin-4-amin (DMAP,
0,404 g, 3,305 mmol) dugc hoa tan trong N,N-dimetylformamit (30 ml) & nhiét d§ phong,
sau d6 dung dich thu duoc duoc khudy & ciing nhiét d6 trong 12 gid. Nuéde (20 ml) dugce
16t vao hdn hop phan tmg va dugc khuéy, sau d6 chat rin két tha dugc loc, rdi duge ria
bang hexan, va tiép d6 dugc sy kho dé thu dugc hop chit mong muén (5,500 g, 61,4%)

dudi dang chat ran mau trang.

Budce 2. Téng hop metyl (4-brom-2-(tert-butylcarbamoyl)phenyl)carbamat
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2-amin-5-brom-N-(tert-butyl)benzamit (4,300 g, 15,858 mmol) duogc tao ra & budce
1, metyl carboncloridat (1,498 g, 15,858 mmol) va N,N-diisopropyletylamin (4,143 ml,
23,787 mmol) duogc hoa tan trong diclometan (50 ml) & nhiét d6 phong, sau d6 dung dich
thu dugc dugc khudy & cling nhiét do trong 12 gid. Nudc dugc rét vao hdn hop phan umg,
va qué trinh chiét dugc thuc hién bing diclometan. Lép hitu co duge rira bang dung dich
natri clorua bdo hoa, tiép d6 dugc khir nude bing natri sulfat khan, roi duoc loc, va tiép dé

dwoc c6 dic dudi ap sudt thip. San phim c6 dic duge tinh ché bang sic ky cot (SiO2, cot
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40 g; etyl axetat/hexan = 0 dén 30%), va duoc co dic d& thu dwgc hop chat mong mubn
(2,280 g, 43,7%) dudi dang chit rin mau vang.

Budc 3. Téng hop 6-brom-3-(tert-butyl)quinazolin-2.4(1H,3H)-dion

0
I

Metyl (4-brom-2-(tert-butylcarbamoyl)phenyl)carbamat (2,280 g, 6,926 mmol)
duoc tao ra & bude 2 va kali hydroxit (3,886 g, 69,261 mmol) dugc hoa tan trong etanol
ml) & 80°C, sau d6 dung dich thu duoc dioc khudy & ciing nhiét d6 trong 12 gid, va
tiép d6 phan tng dugc két thuc bing cach ha nhiét 46 xubng nhiét d6 phong. Axit clohydric
(20 ml) dugc rét vao hdn hop phan tmg va duoc khudy, sau d6 chét ran két tha dugc loc,
rdi dwgc rira bing hexan, va tiép d6 dwoc sdy kho dé thu duoc hop chat mong mudn

(1,830 g, 88,9%) dudi dang chat rdn mau tring.

Budc 4. Tédng hop 6-brom-3-(tert-butyl)-1-metylquinazolin-2.4(1H,3H)-dion

6-brom-3-(tert-butyl)quinazolin-2,4(1H,3H)-dion (1,830 g, 6,159 mmol) dugc tao

ra & budc 3 dugce hoa tan trong N,N-dimetylformamit (20 ml) & 0°C, sau d6 natri hydrua
(60,00%, 0,369 g, 9,238 mmol) dugc thém vao dung dich thu dugc, va dugc khudy ¢ cung
nhiét @6 trong 30 phut. Iotmetan (0,575 ml, 9,238 mmol) duoc thém vao hdn hgp phén
tmg, va tiép tuc dugc khudy & nhiét d6 phong trong 18 gidr. Nude duoc rét vao hdn hop
phéan ng, va qu4 trinh chiét dwoc thuc hién bing etyl axetat. L6p hitu co dugc rira bing
dung dich natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi dugc loc,
va tiép dé dugc cd dac dudi ap suét thép. San phém b dic duoge tinh ché béng séc ky cot
(SiO2, c6t 40 g; etyl axetat/hexan = 0 dén 50%), va duoc cd dic dé thu dugc hop chit mong
mubn (1,440 g, 75,1%) dudi dang diu khéng mau.
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Budc 5. Téng hop 6-brom-1-metylquinazolin-2,4(1H.3H)-dion

6-brom-3-(tert-butyl)-1-metylquinazolin-2,4(1H,3H)-dion (1,300 g, 4,178 mmol)
duoc tao ra & budc 4 va axit clohydric (dung dich 6,00 M trong H20, 17,407 ml,
104,441 mmol) dugc hoa tan trong 1,4-dioxan (25 ml) & 100°C, sau d6 dung dich thu dugc
duoc khudy & cing nhiét d6 trong 18 gid, va tiép d6 phan ing dugc két thuc bing cach ha

nhiét do xuéng nhiét d¢ phong. Chét rén két tha dugc loc, rdi dugce rira bing hexan, va tiép

mau trang.

Buéc 6. Tdng hop hop chét 86
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6-brom-1-metylquinazolin-2,4(1H,3H)-dion (0,980 g, 3,842 mmol) duogc tao ra &
bude 5, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (1,226 g,
4226 mmol) va kali cacbonat (1,062 g, 7,684 mmol) dugc hoa tan trong
N,N-dimetylformamit (20 ml) & 45°C, sau d6 dung dich thu dugc dugc khuéy & cung nhiét
do trong 18 gio, va tiép d6 phan tng dugc két thuc béng cach ha nhiét do xudng nhiét 46
phong. Nude duoc rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc hién bang etyl
axetat. Lop hiru co dwoc rira bing dung dich natri clorua bio hoa, tiép d6 duge khir nude
bing natri sulfat khan, rdi duoc loc, va tiép d6 duoc c6 dic dudi 4p sudt thip. San pham co
dic dugce tinh ché bang sic ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 50%), va duogc

b dic dé thu duoc hop chét mong mubdn (1,600 g, 89,7%) dudi dang chét rén mau tréng.
LRMS (ES) m/z 465,4 (M* + 1).

Téns hop hop chat 87: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
vDmetyl)-6-(furan-2-y1)-1-metylquinazolin-2.4(1H.3H)-dion
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Budce 1. Téng hop hop chét 87

U, ol — ol

6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit furan-2-ylboronic (0,036 g,
0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (II, 0,014 g, 0,022 mmol) va

xesi cacbonat (0,105 g, 0,323 mmol) dugc trén trong 1,4-dioxan (9 ml)/nuéce (3 ml), sau
d6 hdn hop thu duge duoc birc xa bang 16 vi séng, r6i duge gia nhiét & 100°C trong 20
phit, va tiép d6 phan tng dwogc két thic bing cach ha nhiét o xudng nhiét d6 phong. Nuésc

.
A r \ °A A ~
duge rét vao hdn hop phan tmg, va qué trinh chiét dugc thue hién bin

hitu co dwoc rira bang dung dich natri clorua bio hoa, tiép d6 duogc khir nudce bing natri
sulfat khan, rdi duoc loc, va tiép d6 dugc co6 dac dudi ap suét thép. San phém c0 dac duoc
tinh ché bang sic ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duogc cb dic
8 thu duoc hop chit mong mudn (0,020 g, 20,6%) dudi dang chét rdn mau tring.

IH NMR (400 MHz, CDCl3) 8 9,24 (d, J = 1,6 Hz, 1H), 8,52 (d, J = 2,1 Hz, 1H),
8,37 (dd, T = 8,2, 2,2 Hz, 1H), 8,05 (dd, T =8,7, 2,2 Hz, 1H), 7,53 ~ 7,51 (m, 2H), 7,31 (d,
T= 8,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,75 (dd, J = 3.4, 0,7 Hz,
1H), 6,53 (dd, T=3,4, 1,8 Hz, 1H), 5,55 (s, 2H), 3,68 (s, 3H); LRMS (ES) m/z 452,2 (M*
+1).

Téng hop hop chit 88: 3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y])pyridin-2-
yDmetyl)-6-(furan-3-y1)-1-metylquinazolin-2.4(1H,3H)-dion

Bude 1. Téng hop hop chit 88
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6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit furan-3-ylboronic (0,036 g,
0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (IL, 0,014 g, 0,022 mmol) va
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xesi cacbonat (0,105 g, 0,323 mmol) dugc tron trong 1,4-dioxan (9 ml)/nude (3 ml), sau
d6 hdn hop thu duoc duoc bic xa béng 16 vi séng, 1di dugc gia nhiét & 100°C trong 20
phut, va tiép d6 phan ng duoc két thic bang cach ha nhiét d6 xudng nhiét 46 phong. Nudc
duoc rét vao hén hop phan tng, va qué trinh chiét dugc thuc hién bang etyl axetat. Lop
hiru co duge rira bang dung dich natri clorua bdo hoa, tiép d6 duoc khir nude bang natri
sulfat khan, rdi duoc loc, va tiép d6 duoc cb dac dudi ap suét thip. San phim c6 dic dugce
tinh ché bing sic ky cot (SiOz, ¢t 12 g; etyl axetat/hexan = 0 dén 50%), va duge cb dic
@8 thu dugc hop chit mong mudn (0,030 g, 30,9%) duéi dang chét rdn mau tring.

IH NMR (400 MHz, CDCls) § 9,23 ~ 9,22 (m, 1H), 8,37 ~ 8,34 (m, 2H), 7,86 ~
7,81 (m, 2H), 7,30 ~ 7,28 (m, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,77
(dd, 7=1,9, 0,9 Hz, 1H), 5,55 (s, 2H), 3,67 (s, 3H).

=4, ==y 5= ¢

Téng hop hop chit 89: 3-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yDpyridin-2-
yDmety])-6-(2-flophenyl)-1-metylquinazolin-2.4(1H,3H)-dion

Buéc 1. Tdng hop hop chét 89
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6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit (2-flophenyl)boronic
(0,045 g, 0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (II, 0,014 g,
0,022 mmol) va xesi cacbonat (0,105 g, 0,323 mmol) dugc trén trong 1,4-dioxan
(9 ml)/nude (3 ml), sau d6 hdn hop thu dugc duge bic xa biang 10 vi séng, 16i dugc gia
nhiét & 100°C trong 20 phat, va tiép d6 phan tmg duoc két thic bang cach ha nhiét do
Xuéng nhiét d6 phong. Nudc dugce r6t vao hon hop phan tng, va qud trinh chiét dugc thuc
hién bing etyl axetat. L6p hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6
duoc khir nude béng natri sulfat khan, réi dugc loc, va tiép dé duogc c6 dac dudi ap suét
thdp. San phim co dic duoc tinh ché bang séc ky cot (SiO2, cot 12 g; etyl axetat/hexan =
0 dén 50%), va duoc co dic dé thu duoc hop chit mong mudn (0,020 g, 19,4%) duéi dang

chat ran mau trang.
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IH NMR (400 Mz, CDCl3) § 9,24 (d, J = 1,8 Hz, 1H), 8,45 (d, T = 1,8 Hz, 1H),
8,37 (dd, J = 8,3, 2,2 Hz, 1H), 7,98 (dt, J = 8,6, 2,0 Hz, 1H), 7,54 ~ 7,49 (m, 2H), 7,41 ~
7,35 (m, 2H), 7,28 ~ 7,26 (m, 1H), 7,24 ~ 7,17 (m, 1H), 7,06 (s, 1H), 6,93 (s, 1H), 6,80 (s,
1H), 5,56 (s, 2H), 3,70 (s, 3H); LRMS (ES) m/z 480,2 (M* + 1).

Téng hop hop chit 90: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDlmetyl)-6-(3-flophenyl)-1-metylguinazolin-2.4(1H.3H)-dion

Budc 1. Téng hop hop chét 90
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6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit (3-flophenyl)boronic
(0,045 g, 0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (II, 0,014 g,
0,022 mmol) va xesi cacbonat (0,105 g, 0,323 mmol) dugc trén trong 1,4-dioxan
(9 ml)/nuée (3 ml), sau d6 hdn hop thu dwoc duoc bic xa biang 10 vi séng, rdi duoc gia
nhiét & 100°C trong 20 phit, va tiép d6 phan ting dwoc két thiic bing cach ha nhiét do
xudng nhiét d6 phong. Nudc duoc rét vao hdn hop phan tng, va qua trinh chiét dwgc thuc
hién bing etyl axetat. L6p hitu co dwoc rira bing dung dich natri clorua bdo hoa, tiép d6
duoc khir nudc bing natri sulfat khan, rdi duoc loc, va tiép d6 duge 6 dic dudi 4p suét
thip. San pham c6 dic dugc tinh ché bing sdc ky ¢t (SiO2, cot 12 g; etyl axetat/hexan =
0 dén 50%), va dugc cb dic dé thu duoc hop chit mong mudn (0,030 g, 29,0%) duéi dang

chat ran mau trang.

IH NMR (400 MHz, CDCls) § 9,24 (dd, T = 2,2, 0,8 Hz, 1H), 8,50 (d, J =2,2 Hz,
1H), 8,37 (dd, J = 8,2, 2,2 Hz, 1H), 7,97 (dd, T = 8,7, 2,3 Hz, 1H), 7,54 (dd, T =8,2, 0,7 Hz,
1H), 7,46 ~ 7,44 (m, 1H), 7,38 ~ 7,33 (m, 1H), 7,12 ~ 7,07 (m, 1H), 7,06 (s, 0,25H), 6,93
(s, 0,5H), 6,80 (s, 0,25H), 5,57 (s, 2H), 3,70 (s, 3H).

Téng hop hop chit 91: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
ylmetyl)-1-metyl-6-(pyridin-3-y)quinazolin-2 4(1H.3H)-dion

Budc 1. Tdng hop hop chit 91
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6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-

metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit pyridin-3-ylboronic (0,040
g, 0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (II, 0,014 g, 0,022 mmol)
va xesi cacbonat (0,105 g, 0,323 mmol) dugc tron trong 1,4-dioxan (9 ml)/nuéc (3 ml), sau
d6 hdn hop thu duoc duge birc xa bing 16 vi séng, rdi duge gia nhiét & 100°C trong 20
phut, va tiép d6 phan tng duogc két thuc b%mg cach ha nhiét d6 Xuéng nhiét d¢ phong. Nudc
duoc rét vao hdn hop phan Gng, va qué trinh chiét duoc thuc hién bing etyl axetat. Lép
hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duoc khir nudc bang natri
sulfat khan, roi duoc loc, va tiép dé duoc c6 dic dudi ap suét thép. San phém c0 dac duoc
tinh ché bang séc ky cot (SiOg, cot 12 g; etyl axetat/hexan = 0 dén 50%), va duoc cb dic
d& thu dwoc hop chit mong mubn (0,025 g, 25,1%) dwdi dang chat rin mau trang.

'H NMR (400 MHz, CDCl3) & 9,24 (d, J = 2,2 Hz, 1H), 8,93 (d, J = 2,4 Hz, 1H),
8,66 (dd, J=4,6, 1,3 Hz, 1H), 8,51 (d, ] =2,2 Hz, 1H), 8,38 (dd, J = 8,4, 2,4 Hz, 1H), 7,55
(d, J= 8,2 Hz, 1H), 7,46 ~ 7,40 (m, 2H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H),
5,57 (s, 2H), 3,71 (s, 3H); LRMS (ES) m/z 463,2 (M* + 1).

Téng hop hop chit 92: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yvDmetyl)-1-metyl-6-(pyridin-4-yl)quinazolin-2.4(1H.3H)-dion

Buéc 1. Tdng hop hop chét 92
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6-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol), axit pyridin-4-ylboronic (0,040
g, 0,323 mmol), [1,1'-bis(diphenylphosphin)feroxen]diclopaladi (II, 0,014 g, 0,022 mmol)
vaxesi cacbonat (0,105 g, 0,323 mmol) dugc tron trong 1,4-dioxan (9 ml)/nudc (3 ml), sau
d6 hdn hop thu duoc duge buc xa béng 10 vi song, rdi dugc gia nhiét & 100°C trong 20
phit, va tiép d6 phan g dugc két thuc bing cach ha nhiét d6 xubng nhiét d6 phong. Nude
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duoc rét vao hdn hop phan tmg, va qué trinh chiét dugc thuc hién bang etyl axetat. Lép
hitu co duge rira bing dung dich natri clorua bdo hoa, tiép d6 dwgc khir nuc bing natri
sulfat khan, rdi duoc loc, va tiép d6 duoc ¢6 dic dudi ap suét thip. San pham c6 dic duogc
tinh ché bang sic ky cot (SiOs, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc cd dic
dé thu dwoc hop chit mong mudn (0,030 g, 30,1%) dudi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) § 9,23 (d, J = 1,6 Hz, 1H), 8,72 ~ 8,71 (m, 2H), 8,58
d, T=22 Hz, 1H), 8,37 (dd, T = 8,2, 2,2 Hz, 1H), 8,04 (dd, J = 8,7, 2,3 Hz, 1H), 7,59 ~
7,53 (m, 3H), 7,42 (d, T = 8,7 Hz, 1H), 7,06 (s, 1H), 6,93 (s, 1H), 6,80 (s, 1H), 5,56 (s, 2H),
3,71 (s, 2H).

Téng hop hop chit 93: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-

P

yhmetyl)-4.4-dimetyi-8-(5-metyifuran-2-vi)isoquinolin-1,3(2H.4H)-dion

Budc 1. Tdéng hop hop chit 93

8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol) dugc tao ra & budc 6 ctia hgp
chét 82, 4,4,5,5-tetrametyl-2-(5-metylfuran-2-yl)-1,3,2-dioxabolan (0,078 g, 0,377 mmol),
[1,1°-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Cl,, 0,010 g, 0,016
mmol) va xesi cacbonat (0,307 g, 0,943 mmol) dugc trdn trong 1,4-dioxan (3 ml)/nude (1
ml) & nhiét d6 phong, sau d6 hdn hop thu duge duoc birc xa bang 10 vi séng, rdi duge gia
nhiét & 100°C trong 20 phut, va tiép d6 phan tmg duoc két thic bang cach ha nhiét do
xudng nhiét d6 phong. Dung dich natri hydro cacbonat bdo hoa duoc rét vao hdn hop phan
tmg, sau d6 qu4 trinh chiét duoc thuc hién béng diclometan, rdi dugc loc qua mang loc déo
d8 loai bo két tia rén va 16p dung dich nudc, va tiép dé duoc c6 ddc dudi ap suat thép. San
pham c6 dic duoc tinh ché bing séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 30%),
va dugc cb dic dé thu duoc hop chét mong mudn (0,020 g, 13,3%) dudi dang dau mau

vang.
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'H NMR (400 MHz, CDCls) § 9,19 (dd, J= 2,1, 0,7 Hz, 1H), 8,32 (dd, ] =8,2, 2,2
Hz, 1H), 7,67 - 7,63 (m, 1H), 7,56 - 7,51 (m, 2H), 7,43 (d, T = 8,2 Hz, 1H), 7,06 - 6,80 (m,
1H), 6,44 (d, T=3,1 Hz, 1H), 6,09 (dd, J=2,1, 1,0 Hz, 1H), 5,40 (s, 2H), 2,31 (s, 3H), 1,74
(s, 6H); LRMS (ES) m/z 479,2 (M* + 1).

Téng hop hop chit 94: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-8-(6-metoxypyridin-3-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Bude 1. Téng hop hop chét 94
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol) dugc tao ra & budc 6 cuia hop
chit 82, axit (6-metoxypyridin-3-yl)boronic (0,058 g, 0,377 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,010 g, 0,016 mmol) va xesi
cacbonat (0,307 g, 0,943 mmol) dugc trdn trong 1,4-dioxan (3 ml)/nude (1 ml) & nhiét 4o
phong, sau d6 hdn hop thu duoc duoc birc xa bing 16 vi séng, rdi dugc gia nhiét & 100°C
trong 20 phut, va tiép dé phan tmg dugc két thuc béng cach ha nhiét do xuéng nhiét d6
phong. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hdn hop phan tmg, sau d6
qué trinh chiét duge thuc hién b::ing diclometan, rdi dugc loc qua mang loc déo dé loai b
két thia rin va 16p dung dich nude, va tiép d6 dugc cb dic dudi ap suit thap. San phdm cb
dic dugce tinh ché béng séc ky cot (SiOa, ¢t 12 g; etyl axetat/hexan = 0 dén 30%), va duogc

c6 dic dé thu duge hop chit mong mudn (0,016 g, 10,1%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCls) § 9,17 (d, J = 1,6 Hz, 1H), 8,31 (dd, J =8,2, 2,2 Hz,
1H), 8,08 (d, J = 2,4 Hz, 1H), 7,71 - 7,67 (m, 1H), 7,61 (dd, J = 8,0, 1,3 Hz, 1H), 7,55 -
7,52 (m, 1H), 7,40 (d, T = 8,2 Hz, 1H), 7,29 - 7,27 (m, 1H), 7,06 - 6,80 (m, 1H), 6,75 (d, J
=8,5 Hz, 1H), 5,33 (s, 2H), 3,98 (s, 3H), 1,78 (s, 6H); LRMS (ES) m/z 506,2 (M* + 1).
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Téng hop hop chit 95: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-8-(furan-3-v1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 95
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), axit furan-3-ylboronic

MNOAY o N2ATT a1 19 10
\U,044 g, 0,377 mimolij, [1,1-D

(Pd(dtbpf)Cly, 0,010 g, 0,016 mmol) va xesi cacbonat (0,307 g, 0,943 mmol) dugc tron

is(di-tert-butylphosphin)feroxen]paladi(Ill) diclorua
trong 1,4-dioxan (3 ml)/nuéc (1 ml) & nhiét d6 phong, sau d6 hdn hop thu duge dugce buc
xa bing 16 vi séng, rdi dugc gia nhiét & 100°C trong 20 phut, va tiép d6 phan timg dugc két
thuc béng cach ha nhiét 3o xuéng nhiét d6 phong. Dung dich natri hydro cacbonat bdo hoa
duogc 16t vao hon hop phan tmg, sau d6 qué trinh chiét dugc thuc hién béng diclometan, r6i
dugc loc qua mang loc déo d8 loai bo két toa rén va 16p dung dich nude, va tiép dé duoc
cb diic dudi ap sudt thdp. San phim c6 dic dugce tinh ché bang sic ky cot (SiO2, cot 4 g;
etyl axetat/hexan = 0 dén 30%), va dugc cd dic dé thu dugc san pham, sau d6 san phdm
thu dugc duge tinh ché lai bang sic ky (tAm SiO», 20x20x1 mm; etyl axetat/dung dich
hexan = 25%), va duoc ¢d dic dé thu dugce hop chat mong mubn (0,046 g, 31,5%) dudi

dang chat ran mau niu nhat.

'H NMR (400 MHz, CDCls) § 9,18 (d, J = 1,5 Hz, 1H), 8,33 (dd, J =8,2, 2,2 Hz,
1H), 7,64 (t, T = 7,7 Hz, 1H), 7,56 (dd, T = 8,0, 1,3 Hz, 1H), 7,52 ~ 7,52 (m, 1H), 7,45 ~
7,42 (m, 2H), 7,36 (dd, J="7.5, 1,3 Hz, 1H), 7,06 ~ 6,80 (m, 1H), 6,48 ~ 6,47 (m, 1H), 5,32
(s, 2H), 1,76 (s, 6H); LRMS (ES) m/z 465,0 (M* + 1).

Téng hop hop chit 96: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-8-(3.5-dimetylisooxazol-4-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budce 1. Toéng hop hop chét 96
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8-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,150 g, 0,314 mmol), axit (3,5-dimetylisooxazol-4-
yl)boronic (0,053 g, 0,377 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(II)
diclorua (Pd(dtbpf)Cl», 0,010 g, 0,016 mmol) va xesi cacbonat (0,307 g, 0,943 mmol) dugc
trén trong 1,4-dioxan (3 ml)/nuéde (1 ml) & nhiét d6 phong, sau &6 hdn hop thu duge dugc
birc xa bing 10 vi séng, rdi dugc gia nhiét & 100°C trong 20 phut, va tiép d6 phan tmg duoc
két thic béng cach ha nhiét @6 xuéng nhiét d6 phong. Dung dich natri hydro cacbonat bdo
hoa duge rét vao hdn hop phan tmg, sau d6 qua trinh chiét dugc thuc hién béng diclometan,
10i duge loc qua mang loc déo dé loai bo két tua rin va 16p dung dich nuéc, va tiép dé
dwoc cb dic dudi ap suét thdp. San phim c6 dic duoc tinh ché bang sic ky cot (SiOa, cot
4 g; etyl axetat/hexan = 0 dén 30%), va dugc ¢ dic dé thu dugc hop chit mong muén

(0,092 g, 59,3%) dudi dang ddu mau nau.

IH NMR (400 MHz, CDCls) § 9,13 (d, J = 1,6 Hz, 1H), 8,32 (dd, T =8,2, 2,0 Hz,
1H), 7,71 (t,J = 7,7 Hz, 1H), 7,64 (d, ] = 7,5 Hz, 1H), 7,43 (d, T = 8,2 Hz, 1H), 7,20 (d, J
=7,0 Hz, 1H), 7,06 ~ 6,80 (m, 1H), 5,34 (s, 2H), 2,24 (s, 3H), 1,99 (s, 3H), 1,77 (d, T =5,4
Hz, 6H); LRMS (ES) m/z 494,2 (M* + 1).

Téng hop hop chat 97: 7-brom-3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-
yDpyridin-2-yDmetyl)-1-metylguinazolin-2.4(1H.3H)-dion

Budéc 1. Téng hop 2-amin-4-brom-N-(tert-butyl)benzamit
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7-brom-2H-benzo[d][1,3]oxazin-2,4(1H)-dion (10,000 g, 41,317 mmol),
2-metylpropan-2-amin (3,626 g, 49,581 mmol) va N,N-dimetylpyridin-4-amin (DMAP,
0,505 g, 4,132 mmol) dugc hoa tan trong N,N-dimetylformamit (30 ml) & nhiét 46 phong,
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sau d6 dung dich thu duoc duoc khudy & ciing nhiét d6 trong 18 git. Nudce (20 ml) duoc
16t vao hdn hop phan tmg va duoc khudy, sau d6 chét rén két tia duoc loc, rdi dugc rira
bing hexan, va tiép d6 duoc siy kho dé thu dwoc hop chit mong mubn (7,700 g, 68,7%)

duéi dang chat rin mau tring.

Buéc 2. Tong hop metyl (5-brom-2-(tert-butylcarbamoyl)phenyl)carbamat

o
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2-amin-4-brom-N-(tert-butyl)benzamit (7,700 g, 28,397 mmol) dugc tao ra & bude
1, metyl carboncloridat (2,683 g, 28,397 mmol) va N,N-diisopropyletylamin (7,419 ml,
42,595 mmol) dugc hoa tan trong diclometan (30 ml) ¢ nhiét d phong, sau d6 dung dich
thu duoc duoc khqu & cung nhiét d trong 18 gio. Nudc dugc rét vao hén hop phan tng,
va qu4 trinh chiét dwoc thyuc hién bing diclometan. L6p hitu co duoc rira bing dung dich
natri clorua bdo hoa, tiép d6 duoc khir nude béng natri sulfat khan, r6i dugc loc, va tiép dé
duoc c6 dic dudi p suét thap. San phim c6 dic duoc tinh ché bing sic ky cot (SiO», cot
40 g; etyl axetat/hexan = 0 dén 30%), va duoc cb dic dé thu dugc hop chit mong muén

(3,720 g, 39,8%) dudi dang chit rin mau nau.

Budc 3. Téng hop 7-brom-3-(tert-butyl)quinazolin-2.4(1H,3H)-dion

Boa ol co.a

o
I

Metyl (5-brom-2-(tert-butylcarbamoyl)phenyl)carbamat (3,720 g, 11,300 mmol)
duogc tao ra & bude 2 va kali hydroxit (6,340 g, 113,005 mmol) dugc hoa tan trong etanol
(30 ml) & 80°C, sau d6 dung dich thu dugce duoc khudy & ciing nhiét d6 trong 18 gid, va
tiép d6 phan tng dugc két thic bang cach ha nhiét d6 xudng nhiét d6 phong. Dung moi
duoc loai bo khoi hdn hop phén tng dudi 4p sudt thip, sau d6 nude dugce rét vao san pham
cd dic, va tiép d6 qua trinh chiét duoc thuc hién bang etyl axetat. Lép hitu co duge rira

bang dung dich natri clorua bio hoa, tiép d6 dugc khir ndc bing natri sulfat khan, 1di
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duoc loc, va tiép d6 dugc c6 dic dudi ap suit ‘thép. San phém thu duge dugc sir dung ngay

ma khoéng can tinh ché thém (2,000 g, 59,6%, diu mau niu).

Budc 4. Téng hop 7-brom-3-(tert-butyl)-1-metylquinazolin-2.4(1H,3H)-dion

Nes ol e

7-brom-3-(tert-butyl)quinazolin-2,4(1H,3H)-dion (2,000 g, 6,731 mmol) duoc tao
ra & budc 3 dugc hoa tan trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 iotmetan
(0,629 ml, 10,096 mmol) dugc thém vao dung dich thu duogc, va dugc khuéy & cung nhiét
d6 trong 30 phut. Natri hydrua (60,00%, 0,404 g, 10,096 mmol) dugc thém vao hdn hop
phan tmg, va tiép tuc duge khudy & nhiét ¢ phong trong 18 gid. Nudce duge rét vao hdn
hop phan tng, va qué trinh chiét dugc thyc hién bing etyl axetat. L6p hitu co duge rira
bing dung dich natri clorua bo hoa, tiép d6 dugc khir nudc bang natri sulfat khan, rdi
duoc loc, va tiép d6 dwoc co dic dudi ap sudt thip. San phdm cb dic duge tinh ché bang
sdc ky cot (SiOa, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc co dic dé thu dugc hop

chit mong mudn (2,000 g, 95,5%) dudi dang chét rén mau tring.

Budc 5. Téng hop 7-brom-1-metylquinazolin-2,4(1H,3H)-dion
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7-brom-3-(tert-butyl)-1-metylquinazolin-2,4(1H,3H)-dion (2,000 g, 6,427 mmol)
dugc tao ra & budc 4 va axit clohydric (dung dich 6,00 M trong H>O, 16,068 ml,

96,407 mmol) dugc hoa tan trong 1,4-dioxan (20 ml) & 100°C, sau d6 dung dich thu dugc
duoc khudy & cing nhiét d6 trong 18 gid, va tiép d6 phan tmg duogc két thic bang cach ha
nhiét d6 xudng nhiét d6 phong. Chét rén két tiia duoc loc, rdi duoc rira bang hexan, v tiép
d6 dugc siy kho dé thu duge hop chit mong mubn (1,500 g, 91,5%) dudi dang chét rin

mau niu.

Budc 6. Tong hop hop chét 97
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol) duoc tao ra & budc 5, axit
pyridin-4-ylboronic (0,039 g, 0,314 mmol), [1,1°-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,102 g, 0,314 mmol) duoc tron trong 1,4-dioxan (6 ml)/nuéc (2 ml), sau d6 hon
hop thu duoc duge birc xa bing 16 vi séng, rdi duge gia nhiét & 100°C trong 20 phit, va
tiép d6 phan tng duoc két thuc bing cach ha nhiét do xudng nhiét d6 phong. Nudec duge
16t vao hdn hop phan Gng, va qua trinh chiét dugc thuc hién bang etyl axetat. Lép hitu co
duoc rira bing dung dich natri clorua bio hoa, tiép d6 duge khir nudc bang natri sulfat
khan, rdi dugc loc, va tiép dé dugc co dac dudi ap sut thép. San phém c0 dac duogc tinh
ché bang sic ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc cb dic dé thu
duoc hop chit mong mubn (0,040 g, 40,2%) dudi dang chét rin x6p mau tring.

IH NMR (400 MHz, CDCl3) § 9,22 (d, J = 1,5 Hz, 1H), 8,36 (dd, J = 8,2, 2,2 Hz,
1H), 8,12 (d, J=8,6 Hz, 1H), 7,51 (d, J=8,2 Hz, 1H), 7,45 ~ 7,42 (m, 2H), 7,06 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,51 (s, 2H), 3,63 (s, 3H).

Téng hop hop chat 98: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-7-(furan-2-v1)-1-metylquinazolin-2.4(1H.3H)-dion

Budc 1. Téng hop hop chét 98
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7-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol) dugc tao ra & bude 6 cua hop
chit 97, axit furan-2-ylboronic (0,036 g, 0,323 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Cl2, 0,014 g, 0,022 mmol) va xesi
cacbonat (0,105 g, 0,323 mmol) dugc trdn trong 1,4-dioxan (10 ml)/nudce (3 ml), sau doé
hén hop thu duge duoc biic xa béng 10 vi séng, r6i duoc gia nhiét & 100°C trong 20 phit,
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vatiép d6 phan img duoc két thuic bing cach ha nhiét do xubng nhiét d6 phong. Nuédc duoc
16t vao hdn hop phan tng, va qua trinh chiét duoc thuc hién bang etyl axetat. Lép hitu co
duoc rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir nwdc bing natri sulfat
khan, rdi duge loc, va tiép do duogc cb dac dudi ap suét thép. San phém ¢6 ddc dugc tinh
ché bang sic ky c6t (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc co dic dé thu
duoc hop chit mong mudn (0,020 g, 20,6%) dudi dang chét rin mau tring.

I NMR (400 MHz, CDCl3) § 9,24 (d, J = 1,7 Hz, 1H), 8,36 (dd, J = 8,2, 2,2 Hz,
1H), 8,25 (d, J = 8,6 Hz, 1H), 7,60 ~ 7,50 (m, 4H), 7,06 (s, 0,25H), 6,94 ~ 6,92 (m, 1H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,59 (dd, J = 3,3, 1,7 Hz, 1H), 5,54 (s, 2H), 3,72 (s, 3H);
LRMS (ES) m/z 452,4 (M* + 1).

Téng hop hop chit 99: 3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-7-(2-flophenyl)-1-metylquinazolin-2.4(1H.3H)-dion

Budce 1. Tdéng hop hop chét 99
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7-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-

metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol) dugc tao ra & bude 6 cua hop
chit 97, axit (2-flophenyl)boronic (0,045 g, 0,323 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,022 mmol) va xesi
cacbonat (0,105 g, 0,323 mmol) dugc tron trong 1,4-dioxan (10 ml)/nudce (3 ml), sau dé
hén hop thu duoc dugc birc xa bang 10 vi séng, rdi dwgc gia nhiét & 100°C trong 20 phut,
va tiép d6 phan tmg duoc két thiic bang cach ha nhiét d6 xubng nhiét d6 phong. Nuéce dugce
16t vao hén hop phan tng, va qué trinh chiét duoc thyc hién bing etyl axetat. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, tiép d6 duoc khir nudce béng natri sulfat
khan, r6i dugc loc, va tiép d6 dugc c6 dic dudi 4p suét thip. San phdm c6 dic duoc tinh
ché béng sdc ky ¢t (SiO2, cdt 12 g; etyl axetat/hexan =0 dén 50%), va duge co dic dé thu
duoc hop chit mong mudn (0,023 g, 22,3%) duéi dang chét rin mau tring.
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IH NMR (400 MHz, CDCls) § 9,24 ~ 9,23 (m, 1H), 8,37 ~ 8,32 (m, 2H), 7,54 ~
7,42 (m, SH), 7,32 ~ 7,21 (m, 2H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,56 (s,
2H), 3,69 (s, 3H); LRMS (ES) m/z 480,4 (M* + 1).

Téng hop hop chit 100: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-1-metyl-7-(pyridin-3-yl)quinazolin-2.4(1H,3H)-dion

Budc 1. Téng hop hop chit 100
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7-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-

metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol) dugc tao ra & budc 6 cua hop
chit 97, axit pyridin-3-ylboronic (0,040 g, 0,323 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,022 mmol) va xesi
cacbonat (0,105 g, 0,323 mmol) dugc trén trong 1,4-dioxan (10 ml)/nuéc (3 ml), sau do
hdn hop thu duge duoc birc xa béng 10 vi séng, 161 duoc gia nhiét & 100°C trong 20 phut,
va tiép d6 phan tng duoc két thuc bing cach ha nhiét d6 xudng nhiét d6 phong. Nuéde duge
16t vao hdn hop phan ng, va qua trinh chiét duge thuc hién bang etyl axetat. L6p hitu co
duoc rira béng dung dich natri clorua bdo hoa, tiép d6 duogc khir nude béng natri sulfat
khan, roi dugc loc, va tiép dé dugc c6 dic dudi ap suét thdp. San phdm cb dic dugc tinh
ché bing sic ky cot (SiO2, ¢t 12 g; etyl axetat/hexan = 0 dén 50%), va duge co dic dé thu
duoc hop chit mong mudn (0,026 g, 26,1%) dudi dang chit ran mau tring.

IH NMR (400 MHz, CDCls) 9,22 (s, 1H), 8,93 (s, 1H), 8,73 (d, J = 4,3 Hz, 1H),
8,38 ~ 8,35 (m, 2H), 7,98 ~ 7,96 (m, 1H), 7,62 ~ 7,42 (m, 4H), 7,07 (s, 1H), 6,94 (s, 1H),
6,81 (s, 1H), 5,56 (s, 2H), 3,73 (s, 3H); LRMS (ES) m/z 463,4 (M* + 1).

Téng hop hop chit 101: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y1)pyridin-2-
yDmetyl)-1-metyl-7-(pyridin-4-yl)quinazolin-2.4(1H.3H)-dion

Budc 1. Téng hop hop chit 101
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7-brom-3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-

metylquinazolin-2,4(1H,3H)-dion (0,100 g, 0,215 mmol) dugc tao ra & budc 6 cuia hop
chit 97, axit pyridin-4-ylboronic (0,040 g, 0,323 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,022 mmol) va xesi
cacbonat (0,105 g, 0,323 mmol) dugc trén trong 1,4-dioxan (10 ml)/nuée (3 ml), sau dé
hén hop thu duge dugc birc xa b?mg 16 vi séng, r6i dugc gia nhiét & 100°C trong 20 phut,
va tiép d6 phan tng dugc két thuc bang cach ha nhiét d6 xudng nhiét d6 phong. Nudc dugc
16t vao hdn hop phan g, va qua trinh chiét dugc thuc hién bang etyl axetat. L6p hitu co
duoc rira bing dung dich natri clorua bo hoa, tiép d6 duge khir nude bang natri sulfat
khan, rdi dugc loc, va tiép d6 dugc co dic dudi p sudt thap. San phim co dic dugc tinh
ché bang séc ky cot (SiOz, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc ¢ dic dé thu
dugc hop chét mong muén (0,030 g, 30,1%) dudi dang chit rin mau tréng.

1§ NMR (400 MHz, CDCls) § 9,24 ~ 9,20 (m, 1H), 8,77 (dd, J= 4.4, 1,6 Hz, 1H),
8,38 ~ 8,35 (m, 1H), 7,58 ~ 7,52 (m, 4H), 7,46 (d, J = 1,4 Hz, 1H), 7,07 (s, 0,25H), 6,94
(s, 0,5H), 6,81 (s, 0,25H), 5,55 (s, 2H), 3,73 (s, 3H); LRMS (ES) m/z 463,4 (M* + 1).

Téng hop hop chit 102: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-6-(furan-3-yl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Buéc 1. Tdng hop hop chit 102
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol) dugc tao ra & budc 6 ctia hop
chdt 97, axit furan-3-ylboronic (0,035 g, 0,314 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,102 g, 0,314 mmol) dugc tron trong 1,4-dioxan (30 ml)/nudc (10 ml), sau doé
hén hop thu duge duge biic xa bang 16 vi séng, rdi dugc gia nhiét & 100°C trong 20 phut,
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va tiép d6 phan g duogc két thic bang cach ha nhiét d6 xudng nhiét @6 phong. Nuéc duogc
16t vao hdn hop phan tng, va qué trinh chiét duoc thuc hién bang etyl axetat. Lép hitu co
duogc rira béng dung dich natri clorua bdo hoa, tiép d6 dugc khir nuéc bang natri sulfat
khan, rdi duoc loc, va tiép d6 dugc cb dic dudi ap suét thap. San phém c6 dic dugc tinh
ché bang séc ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc cb dic dé thu

duoc hop chat mong mudn (0,034 g, 34,9%) dudi dang chit rin x5p mau tring.

1H NMR (400 MHz, CDCl3) § 9,20 (dd, J = 2,2, 0,8 Hz, 1H), 8,35 (dd, J=8,2, 2,2
Hz, 1H), 8,26 (dd, J=17,6, 1,2 Hz, 1H), 7,89 (dd, J= 1,5, 0,9 Hz, 1H), 7,59 ~ 7,56 (m, 3H),
7,47 (dd, J=8,2, 0,8 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 6,79 (dd, J
=1,9, 0,9 Hz, 1H), 5,45 (s, 2H), 1,15 (s, 6H); LRMS (ES) m/z 465,4 (M*+ 1).

Toéng hop hop chit 103: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
vDmetyl)-6-(2-flopheny])-4.4-dimetylisoguinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chit 103
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol) dugc tao ra & budc 6 cua hop
chit 97, axit (2-flophenyl)boronic (0,044 g, 0,314 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Cl, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,102 g, 0,314 mmol) dugc tron trong 1,4-dioxan (30 ml)/nude (10 ml), sau d6

hén hop thu duoc dugc birc xa bang 16 vi soéng, 1di duge gia nhiét & 100°C trong 20 phiit,
va tiép dé phan tmg dugc két thic béng cach ha nhiét do Xuéng nhiét 46 phong. Nudc dugc
16t vao hdn hop phan Gmg, va qua trinh chiét dugc thyuc hién bing etyl axetat. L6p hitu co
duoc rira bang dung dich natri clorua bdo hoa, tiép d6 dugc khir nudc bang natri sulfat
khan, r6i dugc loc, va tiép d6 duoc ¢ dic dudi ap sudt thap. San phém c0 dac duoc tinh
ché béng séc ky cdt (SiO2, cot 40 g; etyl axetat/hexan =0 dén 30%), va dugc ¢ dic dé thu

duoc hop chit mong mubn (0,035 g, 33,9%) dudi dang chat rin xdp mau tring.
TH NMR (400 MHz, CDCl3) § 9,21 (dd, J=2,2, 0,6 Hz, 1H), 8,37 ~ 8,32 (m, 2H),
7,72 ~ 1,71 (m, 1H), 7,66 ~ 7,63 (m, 1H), 7,53 ~ 7,42 (m, 3H), 7,32 ~ 7,29 (m, 1H), 7,25
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~17,20 (m, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,42 (s, 2H), 1,76 (s, 6H);
LRMS (ES) m/z 493,4 (M* + 1).

Téng hop hop chat 104: 2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.4-dimetyl-6-(pyridin-3-v)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chéit 104
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol) dugc tao ra & budc 6 cua hop
chdt 97, axit pyridin-3-ylboronic (0,039 g, 0,314 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,102 g, 0,314 mmol) dugc tron trong 1,4-dioxan (30 ml)/nuée (10 ml), sau d6
hdn hop thu duge duoc bic xa béng 16 vi séng, roi duge gia nhiét & 100°C trong 20 phut,
va tiép d6 phan vmg duge két thiic béng céch ha nhiét d6 xudng nhiét 46 phong. Nuéc duge
16t vao hdn hop phan tng, va qua trinh chiét duoc thuc hién bang etyl axetat. Lép hitu co
duoc ria bﬁng dung dich natri clorua bdo hoa, tiép d6 duogc khir nudce béng natri sulfat
khan, rdi duoc loc, va tiép d6 dugc c6 dic dudi 4p suat thip. San pham cb ddc dugce tinh
ché béng sic ky ¢t (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 30%), va dugc co dic dé thu
duoc hop chit mong mudn (0,010 g, 10,0%) duési dang dau khong mau.

TH NMR (400 MHz, CDCl3) § 9,21 (d, J = 1,6 Hz, 1H), 8,93 (dd, J=2,3, 0,7 Hz,
1H), 8,72 (dd, J=4.,8, 1,6 Hz, 1H), 8,39 ~ 8,35 (m, 2H), 7,97 ~ 7,94 (m, 1H), 7,71 ~ 7,69
(m, 2H), 7,50 ~ 7,45 (m, 2H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,47 (s, 2H),
1,78 (s, 6H); LRMS (ES) m/z 476,3 (M* + 1).

Téng hop hop chit 105: 2-((5-(5-(diflomety])-1,3,4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(pyridin-4-yl)isoguinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chit 105
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol) dugc tao ra & budc 6 cia hgp
chit 97, axit pyridin-4-ylboronic (0,039 g, 0,314 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,014 g, 0,021 mmol) va xesi
cacbonat (0,102 g, 0,314 mmol) dugc tron trong 1,4-dioxan (6 ml)/nudc (2 ml), sau dé hdn
hop thu dugc dugc bic xa béng 10 vi séng, rdi duoc gia nhiét & 100°C trong 20 phut, va
tiép d6 phan tmg dugc két thiic bing cach ha nhiét d6 xudng nhiét d6 phong. Nude duge
r6t vao hdn hop phan tng, va qua trinh chiét dugc thuc hién bang etyl axetat. Lép hitu co
duge rira bing dung dich natri clorua bio hoa, tiép d6 duoc khir nuéc bang natri sulfat
khan, rdi duoc loc, va tiép d6 duoc ¢ dic dudi 4p suat thap. San pham cb dic duge tinh
ché bz“mg séc ky cdt (SiO2, cdt 40 g; etyl axetat/hexan =0 dén 30%), va dugc co dic dé thu
dugc hop chét mong mubn (0,040 g, 40,2%) dudi dang chét rin xép mau tréng.

'H NMR (400 MHz, CDCLs) § 9,18 (dd, J=2,2, 0,7 Hz, 1H), 8,75 (d, J = 6,0 Hz,
1H), 8,38 ~ 8,33 (m, 2H), 7,74 ~ 7,70 (m, 2H), 7,56 ~ 7,55 (m, 2H), 7,48 (dd, J = 8.2, 0,6
Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,45 (s, 2H), 1,78 (s, 6H); LRMS
(ES) m/z 476,4 (M*+ 1).

Téng hop hop chit 106: 6-brom-2’-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-
yvDpyridin-2-y)metyl)-1’H-spiro[xyclobutan-1.4’-isoquinolin]-1’.3’(2’H)-dion

Budc 1. Téng hop metyl 4-brom-2-(1-(metoxycarbonyl)xyclobutyl)benzoat

Br

Metyl 4-brom-2-(2-metoxy-2-oxoetyl)benzoat (2,500 g, 8,707 mmol) dugc hoa tan
trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua (60,00%, 1,045 g,
26,122 mmol) duge thém vao dung dich thu duoc, va duoc khudy & cing nhiét 6 trong

30 phut. 1,3-dibrompropan (1,758 g, 8,707 mmol) dugc thém vao hdn hop phéan tmg, va
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tiép tuc duoc khudy & nhiét d6 phong trong 18 gid. Nudce duoc rét vao hdn hop phéan img,
va qué trinh chiét duoc thuc hién béng etyl axetat. Lop hitu co duge rira bang dung dich
natri clorua bao hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi dugc loc, va tiép do
duoc cb dic dudi ap suat thap. San phim c6 dic duge tinh ché bang séc ky cot (Si02, cot
40 g; etyl axetat/hexan = 0 dén 30%), va duoc cb dic dé thu dugce hop chit mong mudn

(1,100 g, 38,6%) dudi dang chat rin mau tring.

Bude 2. Tdng hop axit 4-brom-2-(1-carboxyxyclobutyl)benzoic

Metyl 4-brom-2-(1-(metoxycarbonyl)xyclobutyl)benzoat (1,100 g, 3,362 mmol)
dugce tao ra & budce 1 va kali hydroxit (1,886 g, 33,622 mmol) dugc hoa tan trong metanol
(10 ml)/nude (10 ml) & 80°C, sau d6 dung dich thu dugc dugce khudy & cing nhiét d6 trong
18 giv, va tiép d6 phan tng dugc két thac béng cach ha nhiét d6 Xuéng nhi¢t ¢ phong.
dung dich axit clohydric 1 N (20 ml) dugc r6t vao hdn hop phan tng va duge khudy, sau
d6 chét rin két tua duoc loc, rdi dugc rira béng hexan, va tiép do duogc séy khé dé thu dugc

hop chit mong mubn (0,840 g, 83,5%) dudi dang chat ran mau tring.

Budc 3. Tdng hop 6’-brom-1’H-spiro[xyclobutan-1.4’-isoquinolin]-1°,3’(2’H)-

dion

OH NH

Br Br e}
0~ "OH

Axit 4-brom-2-(1-carboxyxyclobutyl)benzoic (0,840 g, 2,808 mmol) dugc taora &
budc 2 va ure (0,186 g, 3,089 mmol) dugc tron trong N,N-dimetylformamit (10 ml), tiép
d6 dugce chiéu xa b%mg 16 vi séng, roi duge gia nhiét & 150°C trong 45 phut, va tiép d6 phan
g duoc két thiic bang cach ha nhiét d6 xudng nhiét do phong. Chét rén két tia duoc loc,
rdi duge rira bing hexan, va tiép d6 duoc siy kho dé thu dugc hop chit mong mubn

(0,700 g, 89,0%) dudi dang chit rén mau tring.
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Buéc 4. Tdng hop hop chit 106

0 o)
N
Y ’ B'Aﬁj\( LI
Br (o] = O, = 0,
h} )—CFaH Br o r\} I?—-CFZH

6’-brom-1"H-spiro[xyclobutan-1,4’-isoquinolin]-1°,3’(2’H)-dion (0,500 g,
1,785 mmol) dugc tao ra & budc 3, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-
oxadiazol (0,518 g, 1,785 mmol) va kali cacbonat (0,370 g, 2,677 mmol) dugc hoa tan
trong N,N-dimetylformamit (10 ml) & 90°C, sau d6 dung dich thu dwoc dugc khudy & cing
nhiét d6 trong 18 gid, va tiép d6 phan ting duogc két thuc bing cach ha nhiét d6 xudng nhiét
d6 phong. Nuéc duoc rét vao hdn hop phan ting, va qué trinh chiét duoc thuc hién bang

. .
r ~ 2 - e ° ~ Y °A /4 k]
tyl axetat. L&p hitu co dugce rira bang dung dich natri clorua bao hoa, ti€p d6 duoc khi

) Albiar. U
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nudc b%mg natri sulfat khan, rdi duoc loc, va tiép d6 dugc c6 dac dudi ap suét thép. San
phém ¢6 dic duoc tinh ché béng séc ky c6t (SiOg, cot 12 g; etyl axetat/hexan = 0 dén 50%),
va dugc cd dic dé thu duge hop chét mong mubn (0,440 g, 50,4%) duéi dang chét rin xép

mau trang.

IH NMR (400 MHz, CDCl3) § 9,19 (d, J = 2,1 Hz, 1H), 8,36 (dd, J = 8,2, 2,2 Hz,
1H), 8,09 (d, J= 8,4 Hz, 1H), 8,00 ~ 7,98 (m, 1H), 7,62 (dd, J = 8,4, 1,8 Hz, 1H), 7,48 (d,
J=8,2 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,45 (s, 2H), 3,06 ~ 2,99
(m, 2H), 2,55 ~ 2,45 (m, 2H), 2,44 ~ 2,29 (m, 2H).

Toéng hop hop chit 107: 6’-brom-2’-((5-(5-(diflomety])-1.3.4-oxadiazol-2-

yDpyridin-2-yDmetyl)-1’H-spiro[xyclohexan-1.4’-isoquinolin]-1°.3’(2’H)-dion

Budc 1. Toéng hop metyl 4-brom-2-(1-(metoxvcarbonyl)xyclohexyl)benzoat
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Metyl 4-brom-2-(2-metoxy-2-oxoetyl)benzoat (2,500 g, 8,707 mmol) dugc hoa tan
trong N,N-dimetylformamit (30 ml) & 0°C, sau d6 natri hydrua (60,00%, 1,045 g, 26,122

mmol) duge thém vao dung dich thu duge, va dugc khudy & cliing nhiét d6 trong 30 phit.
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1,5-dibrompentan (2,002 g, 8,707 mmol) dugc thém vao hdn hgp phén ung, va tiép tuc
dwoc khudy & nhiét d6 phong trong 18 gid. Nuéc dugc rét vao hdn hop phan tmg, va qué
trinh chiét duge thyc hién bing etyl axetat. L6p hitu co duge rira bing dung dich natri
clorua béo hoa, tiép d6 dugc khir nude béng natri sulfat khan, rdi duoc loc, va tiép d6 dugc
cb dac dudi ap sudt thip. San phim cb diic duge tinh ché bang sic ky cot (SiO2, ¢t 40 g;
etyl axetat/hexan = 0 dén 30%), va dwgc c6 dic d& thu dwgc hop chit mong mudn

(1,000 g, 32,3%) dudi dang ddu khong mau.

Budc 2. Tdng hop axit 4-brom-2-(1-carboxyxyclohexyl)benzoic

fo L on
——

Br% B"/E:ib

O)\O OZ\OH

Metyl 4-brom-2-(1-(metoxycarbonyl)xyclohexyl)benzoat (1,000 g, 2,815 mmol)
duoc tao ra & bude 1 va kali hydroxit (1,579 g, 28,151 mmol) dugc hoa tan trong metanol
(10 ml)/nude (10 ml) & 80°C, sau d6 dung dich thu duge duge khudy & cling nhiét d6 trong
18 gid, va tiép d6 phan tmg dugc két thic bing cach ha nhiét do xubng nhiét 46 phong.
dung dich axit clohydric 1 N (20 ml) dugc rét vao hdn hgp phan tng va duoc khudy, sau
d6 chét rén két tua dugce loc, rdi duge rira béng hexan, va tiép dé duogc say kho dé thu duoc

hop chét mong mudn (0,894 g, 97,1%) duéi dang chat rén mau tring.

Buéc 3. Tdng hop 6’-brom-1’H-spiro[xyclohexan-1.4’-isoquinolin]-1°,3’(2°H)-

2 OH o
NH
————
Br Br o
OH

(o}

dion

Axit 4-brom-2-(1-carboxyxyclohexyl)benzoic (0,890 g, 2,720 mmol) dugc tao ra &
budc 2 va ure (0,180 g, 2,992 mmol) dugc tron trong N,N-dimetylformamit (10 ml), tiép
d6 dwoc chiéu xa bang 10 vi séng, rdi duoc gia nhiét & 150°C trong 45 phut, va tiép d6 phan
ung dugc két thuc béng céch ha nhiét d6 xubng nhiét d6 phong. Chét rén két tua duoc loc,
rdi duge rira bing hexan, va tiép d6 dugc sdy kho dé thu dugc hop chit mong mudn
(0,347 g, 41,4%) duéi dang chit rin mau trang.
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Budc 4. Tong hop hop chét 107
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6’-brom-1"H-spiro[xyclohexan-1,4’-isoquinolin]-1°,3’(2’H)-dion (0,370 g,
1,201 mmol) duge tao ra & bude 3, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-
oxadiazol (0,348 g, 1,201 mmol) va kali cacbonat (0,249 g, 1,801 mmol) dugc hoa tan

/

trong N,N-dimetylformamit (10 ml) & 90°C, sau d6 dung dich thu dugc dugc khudy & ciing
nhiét d6 trong 18 gidy, va tiép d6 phan ung dugc két thuc bing cach ha nhiét d6 xudng nhiét
d6 phong. Nudc duge rét vao hdn hop phan tng, va qué trinh chiét duoc thyc hién bang
etyl axetat. LGp hitu co dugce rira bing dung dich natri clorua bio hoa, tiép d6 dwoc khir
nuéc bing natri sulfat khan, rdi duoc loc, va tiép d6 duoc cd dac dudi ap suét thép. San
phim cb dic dugce tinh ché bing sic ky cot (SiO2, cot 12 g; etyl axetat/hexan =0 dén 50%),
va duoc ¢b dic dé thu duge hop chit mong mubn (0,200 g, 32,2%) dudi dang chét rin mau

vang.

IH NMR (400 MHz, CDCls) § 9,18 ~ 9,17 (m, 1H), 8,35 (dd, J=8,2, 2,2 Hz, 1H),
8,09 (d, J = 8,4 Hz, 1H), 7,77 (d, J= 1,8 Hz, 1H), 7,59 (dd, J= 8,4, 1,8 Hz, 1H), 7,47 (dd,
J=82,0,5 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 5,37 (s, 2H), 2,17 ~
2,14 (m, 2H), 2,07 ~ 1,80 (m, 6H), 1,79 ~ 1,66 (m, 2H).

Téns hop hop chit 108: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vlmetyl)-7-(3-flophenyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdéng hop hop chit 108
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit (3-flophenyl)boronic
(0,035 g, 0,251 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Cla, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc trén
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trong 1,4-dioxan (1,5 ml)/nudc (0,5 ml) & nhiét d6 phong, sau d6 hdn hop thu duge duge
brrc xa bing 16 vi séng, rdi duoc gia nhiét & 100°C trong 20 phut, va tiép d6 phan tmg duoc
két thuc bing cach ha nhiét d6 xubng nhiét d6 phong. Dung dich natri hydro cacbonat bdo
hoa dugc rét vao hdn hop phéan tmg, sau d6 qua trinh chiét duoc thuc hién bang diclometan,
rdi duoc loc qua mang loc déo d& loai bo két tha rin va 16p dung dich nuéc, va tiép do6
duoc ¢6 dic dudi ap suét thip. San phim c¢6 dic duoc tinh ché bing sic ky cot (SiO2, cot
4 g; etyl axetat/hexan = 0 dén 40%), va dugc cd dic dé thu dugc hop chit mong muén

(0,066 g, 64,0%) dudi dang chat rdn mau nau nhat.

"H NMR (400 MHz, CDCl3) § 9,19 (d, J = 1,3 Hz, 1H), 8,47 (d, J = 1,8 Hz, 1H),
8,35 (dd, J=8,2,2,1 Hz, 1H), 7,89 (dd, J = 8,2, 2,0 Hz, 1H), 7,62 (d, J = 8,2 Hz, 1H), 7,50
~ 17,43 (m, 3H), 7,34 (d, T = 10,1 Hz, 1H), 7,11 ~ 6,81 (m, 2H), 5,47 (s, 2H), 1,75 (s, 6H);

LRMS (ES) m/z 493,3 (M* + 1).

Téng hop hop chat 109: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-7-(2-flophenyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budce 1. Téng hop hop chit 109

7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit (2-flophenyl)boronic
(0,035 g, 0,251 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbph)Cl,, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc trén
trong 1,4-dioxan (1,5 ml)/nuéce (0,5 ml) ¢ nhiét 46 phong, sau do hdn hop thu dugce duge
bire xa bing 10 vi séng, rdi dwoc gia nhiét & 100°C trong 20 phut, va tiép d6 phan tmg duge
két thic bang cach ha nhiét d6 xudng nhiét ¢6 phong. Dung dich natri hydro cacbonat béo
hoa duge rét vao hdn hop phéan tmg, sau d6 qué trinh chiét dugc thuc hién bang diclometan,
rdi duoc loc qua mang loc déo dé loai bo két ta rin va 16p dung dich nuéc, va tiép dé

dugc cd dac dudi ap suét thép. San phém ¢d dic duge tinh ché bé’mg sic ky ¢t (SiO2, cot

174



51869 175/240

4 g; etyl axetat/hexan = 0 dén 40%), va dugc c6 dic dé thu dugc hop chit mong mudn

(0,057 g, 55,2%) dudi dang chit rin mau niu nhat.

I NMR (400 MHz, CDCls) § 9,19 (d, J = 1,8 Hz, 1H), 8,43 (s, 1H), 8,35 ~ 8,33
(m, 1H), 7,91 ~ 7,88 (m, 1H), 7,61 (d, J = 8,2 Hz, 1H), 7,52 ~ 7,46 (m, 2H), 7,38 ~ 7,35
(m, 1H), 7,28 ~ 7,16 (m, 2H), 7,07 ~ 6,81 (m, 1H), 5,46 (s, 2H), 1,75 (s, 6H); LRMS (ES)
m/z 493,3 (M*+ 1),

Téng hop hop chat 110: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetvyl)-4.4-dimetyl-7-(pyridin-4-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 110

0
) WNL
N0
0 | )—CFoH
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit pyridin-4-ylboronic
(0,031 g, 0,251 mmol), [1,1°-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Clz, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc tron
trong 1,4-dioxan (1,5 ml)/nudc (0,5 ml) & nhiét d6 phong, sau do6 hdn hop thu duge dugc

bt xa bing 10 vi séng, rdi duoc gia nhiét & 100°C trong 20 phut, va tiép d6 phan tmg duge
két thiic bang cach ha nhiét d6 xubng nhiét do phong. Dung dich natri hydro cacbonat bdo
hoa duoc rét vao hdn hop phan tng, sau d6 qué trinh chiét dugc thuc hién béng diclometan,
rdi duge loc qua mang loc déo d& loai bo két tia rin va 16p dung dich nuéc, va tiép d6
duoc cb dic dudi ap sudt thap. San phim c6 dic duoc tinh ché bang sic ky cot (SiO2, cot
4 g; etyl axetat/hexan = 10 dén 60%), va duoc ¢ dic dé thu duge hop chit mong mudn

(0,047 g, 47,2%) dudi dang chét rin mau tring.

IH NMR (400 MHz, CDCL) § 9,18 (d, J = 2,0 Hz, 1H), 8,72 (d, ] = 4,6 Hz, 2H),
8,55 (d, T =2,0 Hz, 1H), 8,35 (dd, J = 8.2, 2,2 Hz, 1H), 7,96 (dd, T = 8,2, 2,1 Hz, 1H), 7,67
(d,J=8,2 Hz, 1H), 7,59 (d, J= 4,9 Hz, 2H), 7,49 (d, ] = 8,2 Hz, 1H), 7,06 ~ 6,80 (m, 1H),
5,47 (s, 2H), 1,75 (s, 6H); LRMS (ES) m/z 476,2 (M* + 1).
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Téns hop hop chit 111: 2-((5-(5-(diflomety])-1,3.4-oxadiazol-2-y])pyridin-2-
yl)metyl)-4.4-dimetyl-7-(pyridin-3-yl)isoquinolin-1.3(2H.4H)-dion

Buéc 1. Téng hop hop chit 111

7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit pyridin-3-ylboronic
(0,031 g, 0,251 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Cl2, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc tron
trong 1,4-dioxan (1,5 ml)/nude (0,5 ml) & nhiét 46 phong, sau do hdn hop thu dugc duge
birc xa bing 10 vi s6ng, rdi duge gia nhiét & 100°C trong 20 phit, va tiép d6 phan timg duoc
két thic béng cach ha nhiét 6 xuéng nhiét ¢4 phong. Dung dich natri hydro cacbonat bao
hoa duoc rét vao hdn hop phan tmg, sau d6 qué trinh chiét dugc thuc hién bang diclometan,
rdi duge loc qua mang loc déo dé loai bo két tua rén va 16p dung dich nudc, va tiép dé
dugc cb dac dudi ap suét thép. San phﬁm b dic dugc tinh ché béng séc ky cot (SiO2, cot
4 g; etyl axetat/hexan = 10 dén 60%), va dugc cd dic @& thu duoc hop chit mong muén

(0,042 g, 42,2%) dudi dang chét rin mau tréng.

'H NMR (400 MHz, CDCls) 8 9,17 (d, J = 2,0 Hz, 1H), 8,90 (d, J = 1,3 Hz, 1H),
8,64 (d, J = 4,1 Hz, 1H), 8,47 (d, J = 2,0 Hz, 1H), 8,34 (dd, J = 8,2, 2,2 Hz, 1H), 7,96 ~
7,89 (m, 2H), 7,65 (d, T = 8,2 Hz, 1H), 7,48 (d, ] = 8,2 Hz, 1H), 7,43 ~ 7,39 (m, 1H), 7,06
~ 6,80 (m, 1H), 5,45 (s, 2H), 1,74 (s, 6H); LRMS (ES) m/z 476,4 (M* + 1).

Téng hop hop chat 112: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-7-(furan-3-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budce 1. Téng hop hop chét 112
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yD)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit furan-2-ylboronic
(0,028 g, 0,251 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Cl2, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) duoc tron
trong 1,4-dioxan (1,5 ml)/nude (0,5 ml) & nhiét d¢ phong, sau d6 hdn hop thu duge duge
brrc xa bing 16 vi séng, rdi duoc gia nhiét & 100°C trong 20 phut, va tiép d6 phén tmg duoc
két thiic bang cach ha nhiét d6 xubng nhiét ¢6 phong. Dung dich natri hydro cacbonat bdo
hoa duoc rét vao hdn hop phan tmg, sau d6 qué trinh chiét dugc thuc hién béng diclometan,
1di duge loc qua mang loc déo d8 loai bo két tha rin va 16p dung dich nudc, va tiép dé
duoc ¢b dic dudi ap suét thdp. San phim c6 dic duoc tinh ché bing sic ky cot (SiO2, cot
4 g; etyl axetat/hexan = 0 dén 40%), va dugc co dic dé thu duoc hop chit mong mubn

0,050 g, 51,4%) duéi dang chét rin mau nau.
(0,050 g, 51,4%) ang

IH NMR (400 MHz, CDCl3) § 9,19 (d, T = 1,8 Hz, 1H), 8,37 ~ 8,34 (m, 2H), 7,84
(s, 1H), 7,80 (dd, J = 8,2, 2,0 Hz, 1H), 7,55 ~ 7,52 (m, 2H), 7,47 (d, T = 8,2 Hz, 1H), 7,06
~ 6,78 (m, 2H), 5,46 (s, 2H), 1,72 (s, 6H); LRMS (ES) m/z 465,2 (M* + 1),

Téng hop hop chat 113: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-7-(furan-2-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Toéng hop hop chét 113

7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit furan-3-ylboronic
(0,028 g, 0,251 mmol), [1,1°-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Cl2, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc tron
trong 1,4-dioxan (1,5 ml)/nuéc (0,5 ml) & nhiét &6 phong, sau d6 hdn hgp thu duge duge
bire xa bang 16 vi séng, rdi duge gia nhiét & 100°C trong 20 phit, va tiép d6 phan g duoc
két thuc béng cach ha nhiét d6 Xuéng nhiét d6 phong. Dung dich natri hydro cacbonat bdo
hoa dugce rét vao hdn hop phan tmg, sau d6 qua trinh chiét dwoc thuc hién bang diclometan,
rdi duoc loc qua mang loc déo dé loai bo két tha rén va 16p dung dich nudc, va tiép d6
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duoc c6 dic dudi p sudt thip. San phim c6 dic dugc tinh ché bing sic ky cdt (SiO2, cot
4 g; etyl axetat/hexan = 0 dén 40%), va duoc ¢b dic dé thu dugc hop chit mong mudn

(0,050 g, 51,4%) dudi dang chit rdn mau nau nhat.

IFf NMR (400 MHz, CDCls) § 9,20 (d, T = 1,7 Hz, 1H), 8,52 (d, J = 1,9 Hz, 1H),
8,35 (dd, T = 8,2, 2,2 Hz, 1H), 7,98 (dd, T = 8,3, 2,0 Hz, 1H), 7,56 ~ 7,46 (m, 2H), 7,47 (d,
J =82 Hz, 1H), 7,06 ~ 6,78 (m, 2H), 6,53 ~ 6,52 (m, 1H), 5,46 (s, 2H), 1,72 (s, 6H);
LRMS (ES) m/z 465,3 (M*+ 1).

Téng hop hop chit 114: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-4.4-dimetyl-7-(5-metylfuran-2-yl)isoquinolin-1.3(2H,4H)-dion

Budc 1. Tong hon hop chat 114
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), 4,4,5,5-tetrametyl-2-(5-
metylfuran-2-yl)-1,3,2-dioxabolan (0,052 g, 0,251 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,007 g, 0,010 mmol) va xesi
cacbonat (0,205 g, 0,629 mmol) dugc tron trong 1,4-dioxan (1,5 ml)/nuée (0,5 ml) & nhiét
d6 phong, sau d6 hdn hop thu duge dugc birc xa bang 16 vi séng, r6i dugc gia nhiét & 100°C
trong 20 phut, va tiép d6 phan tung duogc két thic bing cach ha nhiét d6 xubng nhiét do
phong. Dung dich natri hydro cacbonat bdo hoa dugc rét vao hdn hop phén ung, sau d6
qua trinh chiét duoc thuc hién béng diclometan, rdi dugc loc qua mang loc déo dé loai bd
két tha ran va 16p dung dich nudc, va tiép d6 duge co dic dudi ap sudt thap. San phim c6
dic dugc tinh ché béng séc ky c6t (SiO2, cot 4 g; etyl axetat/hexan = 0 dén 40%), va dugc
co dic dé thu duogc hop chét mong mudn (0,053 g, 52,9%) duéi dang chit rin mau nau
nhat.

I NMR (400 MHz, CDCls) § 9,19 (d, J = 1,7 Hz, 1H), 8,46 (d, ] = 1,9 Hz, 1H),
8,35 (dd, J=8.,2,2,1 Hz, 1H), 7,92 (dd, T = 8,3, 2,0 Hz, 1H), 7,51 (d, T = 8,3 Hz, 1H), 7,47
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(d, J = 8,2 Hz, 1H), 7,06 ~ 6,80 (m, 1H), 6,67 (d, T = 3,2 Hz, 1H), 6,10 ~ 6,09 (m, 1H),
5,46 (s, 2H), 2,39 (s, 3HD), 1,71 (s, 6H); LRMS (ES) m/z 479,2 (M* + 1).

Téng hop hop chit 115: 2-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-y])pyridin-2-
yDmetyl)-7-(1H-indol-4-v1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budce 1. Tong hop hop chét 115
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,210 mmol), axit (1H-indol-4-yl)boronic
(0,040 g, 0,251 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua
(Pd(dtbpf)Cl, 0,007 g, 0,010 mmol) va xesi cacbonat (0,205 g, 0,629 mmol) dugc trén
trong 1,4-dioxan (1,5 ml)/nudc (0,5 ml) & nhiét 4§ phong, sau doé hén hop thu dugc duge
birc xa bing 10 vi séng, rdi duge gia nhiét & 100°C trong 20 phit, va tiép d6 phan tmg duoc
két thic bang cach ha nhiét d6 xubng nhiét d6 phong. Dung dich natri hydro cacbonat bdo
hoa dugce rét vao hdn hop phan tmg, sau d6 qud trinh chiét duoc thuc hién béng diclometan,
rdi duoc loc qua mang loc déo dé loai bo két tha ran va 16p dung dich nudc, va tiép d6
duoc cb dic dudi p sudt thip. San phim c6 dic dwoc tinh ché bang sic ky cot (SiOa, cot
4 g; etyl axetat/hexan = 0 dén 50%), va dugc cb dic dé thu duge hop chit mong muén

(0,045 g, 41,8%) dudi dang chét rin mau trang.

'H NMR (400 MHz, CDCls) § 9,22 (d, J = 1,7 Hz, 1H), 8,62 (d, J = 1,9 Hz, 1H),
8,49 (brs, 1H), 8,34 (dd, T = 8,2, 2,1 Hz, 1H), 8,05 (dd, J = 8,2, 2,0 Hz, 1H), 7,65 (d, ] =
8,2 Hz, 1H), 7,48 ~ 7,44 (m, 2H), 7,32 ~ 7,24 (m, 3H), 7,06 ~ 6,80 (m, 1H), 6,75 ~ 6,74
(m, 1H), 5,49 (s, 2H), 1,79 (s, 6H); LRMS (ES) m/z 514,3 (M*+ 1).

Téns hop hop chit 116: tert-butyl 4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-

vDpyridin-2-y)metyl)-4.4-dimetyl-1.3-dioxo-1,2.3.4-tetrahydroisoquinolin-7-

yl)piperazin-1-carboxylat
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Buéc 1. Tbéng hop tert-butyl 4-(4-(1-metoxy-2-metyl-1-oxopropan-2-yl)-3-

{(metoxycarbonyDphenvl)piperazin-1-carboxyvlat
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Metyl  5-brom-2-(1-metoxy-2-metyl-1-oxopropan-2-yl)benzoat (4,990 g,
15,833 mmol), tert-butyl piperazin-1-carboxylat (3,834 g, 20,583 mmol), bis(tri-tert-
butylphosphin)paladi (0, 0,809 g, 1,583 mmol) va xesi cacbonat (12,897 g, 39,583 mmol)
dugc hoa tan trong toluen (20 ml) & 100°C, sau d6 dung dich thu dugce duoc khudy & cling
nhiét d6 trong 18 gid, va tiép d6 phan tmg duoc két thic bing cich ha nhiét 6 xubng nhiét
d6 phong. Nude duge rét vao hdn hop phan Gng, va qué trinh chiét dugc thyc hién bang
etyl axetat. L6p hitu co duge rira bing dung dich natri clorua bdo hoa, tiép d6 dugc khir
nuéc bing natri sulfat khan, rdi dwoc loc, va tiép d6 dugc co dic dudi ap sudt thip. San
phim cb dic duge tinh ché bang sic ky cot (Si0», cot 80 g; etyl axetat/diclometan = 0 dén
30%), va duoc cd dic dé thu dugc hop chit mong mudn (2,020 g, 30,3%) dudi dang chét

rdn mau vang.

Budc 2. Tbdéng hop axit 5-(4-(tert-butoxycarbonyl)piperazin-1-y1)-2-(2-

carboxypropan-2-yl)benzoic

Boc.
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l
Tert-butyl 4-(4-(1-metoxy-2-metyl-1-oxopropan-2-yl)-3-

(metoxycarbonyl)phenyl)piperazin-1-carboxylat (2,000 g, 4,756 mmol) duoc tao ra & budc
1 va kali hydroxit (2,668 g, 47,561 mmol) dugc hoa tan trong metanol (30 ml)/nudc
(30 ml) & 80°C, sau d6 dung dich thu dugc duogc khudy & cling nhiét do, va tiép dé phan
g dugc két thic bing cach ha nhiét d6 xubng nhiét d6 phong. Dung méi duge loai bd
khoi hdn hop phan tng dudi 4p suét thip, sau d6 dung dich axit clohydric 1 N dugc 16t vao
san phim cb dic, va tiép d6 qua trinh chiét dugc thuc hién bang diclometan. Lép hitu co

dugce rira bing dung dich natri clorua bio hoa, tiép d6 dugc khir nuéc bing natri sulfat
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khan, rdi duoc loc, va tiép dé duogc c6 dic dudi ap suét tha”ip. San phém thu duoc duogc st

dung ngay ma khong cin tinh ché thém (1,500 g, 80,4%, chét rin mau tring).

Bude 3. Téne  hop  tert-butyl  4-(4.4-dimetyl-1.3-dioxo-1,2,3.4-

tetrahvdroisoquinolin-7-yl)piperazin-1-carboxylat

Boc.
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Axit  5-(4-(tert-butoxycarbonyl)piperazin-1-yl)-2-(2-carboxypropan-2-yl)benzoic
(1,500 g, 3,822 mmol) dugc tao ra & bude 2 va ure (0,253 g, 4,204 mmol) dugc hoa tan
trong N,N-dimetylformamit (20 ml), sau d6 dung dich thu dugc dugc khudy & 150°C trong
18 gidy, rdi tiép d6 dwoc khudy & cling nhiét d6 trong 18 gid, va tiép d6 phan g dugc két
thuc bz:ing cach ha nhiét @6 xuéng nhiét d6 phong. Dung mdi dugc loai bo khoéi hdn hop
phén tmg dudi 4p sudt thap, sau d6 nudce duge rét vao san pham cb dic, va tiép d6 qua trinh
chiét dugc thuc hién béng diclometan. Lép hitu co dugc rua béng dung dich natri clorua
bdo hoa, tiép d6 duoc khir nude bang natri sulfat khan, roi duoc loc, va tiép d6 duogc cd dac
dudi ap suét thap. San phdm c6 dic dugce tinh ché bang séc ky cot (SiO», cot 12 g; etyl
axetat/hexan = 0 dén 30%), va duoc cd dic dé thu duogc hop chét mong mudn (0,530 g,

37,1%) dudi dang chét rin mau vang.

Budc 4. Tdng hop hop chit 116
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Tert-butyl 4-(4,4-dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-7-yl)piperazin-
1-carboxylat (0,420 g, 1,125 mmol) dugc tao ra & budce 3, 2-(6-(brommetyl)pyridin-3-yl)-
5-(diflometyl)-1,3,4-oxadiazol (0,359 g, 1,237 mmol) va kali cacbonat (0,311 g,
2,249 mmol) dugc hoa tan trong N,N-dimetylformamit (10 ml) & 90°C, sau d6 dung dich
thu duge duoc khudy & cing nhiét do trong 18 gid, va tiép d6 phan tmg dugc két thiic bing
cach ha nhiét do xuéng nhiét d6 phong. Dung méi dugc loai bo khoéi hdn hop phan tng
dudi ap sudt thip, sau d6 nuée duge rét vao san phim co dic, va tiép d6 qua trinh chiét

duoc thuc hién bﬁng diclometan. Lép hitu co dugce rira bang dung dich natri clorua bio
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hoa, tiép do6 duoc khir nudce bﬁng natri sulfat khan, r6i dugc loc, va tiép d6 duogc cb dac
dudi 4p suét thip. San phim c6 dic duge tinh ché bing sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0 dén 50%), va dugc cd dic dé thu duoc hop chit mong mudn (0,400 g,

61,0%) dudi dang chat rin xp mau vang.

TH NMR (400 MHz, CDCl3) § 9,20 (dd, J=2,2, 0,8 Hz, 1H), 8,34 (dd, J=8,2,2,2
Hz, 1H), 7,73 (d, J=2,8 Hz, 1H), 7,45 ~ 7,40 (m, 2H), 7,28 ~ 7,27 (m, 1H), 7,07 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,45 (s, 2H), 3,62 ~ 3,59 (m, 4H), 3,24 ~ 3,22 (m, 4H), 1,66
(s, 6H), 1,50 (s, 9H).

Téng hop hop chit 117: 2’-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vD)metyl)-6’-(4-etylpiperazin-1-yl)-1"H-spiro[xyclobutan-1.4’-isoquinolin]-1°,3’ (2’ H)-

dion

Budc 1. Téng hop hop chit 117
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6’-brom-2’-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1"H-
spiro[xyclobutan-1,4’-isoquinolin]-1°,3’(2°H)-dion (0,138 g, 0,282 mmol) dugc tao ra &
budc 4 ctia hop chat 106, 1-etylpiperazin (0,064 g, 0,564 mmol), paladi axetat (II, 0,006 g,
0,028 mmol), ruphos (0,013 g, 0,028 mmol) va kali cacbonat (0,230 g, 0,705 mmol) duoc
hoa tan trong toluen (10 ml) & 100°C, sau d6 dung dich thu dugc dugc khudy & cling nhiét
d6 trong 18 gidy, va tiép d6 phan tmg dwoc két thic bang cach ha nhiét do xudng nhiét do
phong. Nude dugce rét vao hén hop phan tng, va qua trinh chiét duge thuc hién béng etyl
axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6 duge khir nuée
bang natri sulfat khan, 1di duge loc, va tiép d6 duogc ¢ dac dudi ap suét thép. San phém co
dic duoc tinh ché béng sdc ky cot (SiO2, cot 12 g; metanol/diclometan = 0 dén 10%), va
duge cb diac dé thu duoc hop chat mong mudn (0,020 g, 13,6%) dudi dang chét rin xép

mau trang.

1H NMR (400 MHz, CDCls) § 9,21 (d, J= 1,8 Hz, 1H), 8,32 (dd, J=8,2, 2,3 Hz,

1H), 8,08 (d, J = 8,9 Hz, 1H), 7,42 (d, J= 8,2 Hz, 1H), 7,19 (d, J = 2,3 Hz, 1H), 7,06 (s,

0,25H), 6,95 (dd, J=9,7, 3,0 Hz, 1H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,51 ~
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3,48 (m, 4H), 3,03 ~ 2,96 (m, 2H), 2,68 ~ 2,63 (m, 4H), 2,55 ~ 2,21 (m, 6H), 1,17 ~ 1,13
(m, 3H); LRMS (ES) m/z 523,3 (M* + 1).

Téng hop hop chat 118: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
vl)metyl)-4,4-dimetyl-7-(4-metylpiperazin-1-yl)isoquinolin-1,3(2H.4H)-dion

Budc 1. Tdng hop 2-((5-(5-(diflomety])-1,3,4-oxadiazol-2-y)pyridin-2-ylmetyl)-
4 4-dimetyl-7-(piperazin-1-yl)isoquinolin-1.3(2H.4H)-dion 2,2.2-trifloaxetat

Boc.
o~ o
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Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-7-yl)piperazin-1-carboxylat (0,400 g,
0,687 mmol) va axit trifloaxetic (0,526 ml, 6,866 mmol) dugc hoa tan trong diclometan
(10 ml) & nhiét 39 phong, sau d6 dung dich thu dugc dugc khudy & cing nhiét d¢ trong 18
gid. Dung méi duoc loai bd khoi hdn hop phén tmg dudi dp sut thap, sau d6 san phdm thu

duoc duoc st dung ngay ma khong cn tinh ché thém (0,400 g, 97,7%, diu mau vang).

Budce 2. Téng hop hop chéit 118
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,335 mmol)
duoc tao ra & bude 1, formaldehit (0,020 g, 0,671 mmol), natri triaxetoxybohydrua
(0,142 g, 0,671 mmol) va N,N-diisopropyletylamin (0,058 ml, 0,335 mmol) duogc hoa tan
trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khudy & ciing
nhiét d6 trong 18 gidr. Nude duoc rét vao hdn hop phan tng, va qua trinh chiét duoc thue
hién bang diclometan. L6p hitu co duoc rira bing dung dich natri clorua béo hoa, tiép d6
duoc khir nuée béng natri sulfat khan, rdi dugc loc, va tiép d6 dugc c6 dac dudi ap suét

thdp. San phdm c6 dic duoc tinh ché bang sic ky cot (SiOz, cot 12 g; metanol/diclometan
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=0 dén 10%), va dugc cd dic d& thu dwoc hop chit mong mubn (0,110 g, 66,1%) dudi

dang chat rdn x0p mau trang.

'f NMR (400 MHz, CDCls) § 9,18 (d, J= 2,1 Hz, 1H), 8,32 (dd, J=8.2, 2,2 Hz,
1H), 7,71 (d, J=2,8 Hz, 1H), 7,43 ~ 7,37 (m, 2H), 7,25 (dd, J=8,7, 2,8 Hz, 1H), 7,06 (s,
0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,30 (t, J= 5,0 Hz, 4H), 2,61 (t, J =
5,0 Hz, 4H), 2,36 (s, 3H), 1,64 (s, 6H); LRMS (BS) m/z 497,4 (M* + 1).

Téng hop hop chit 119: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)pyridin-2-
vDmetyl)-7-(4-isopropylpiperazin-1-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Buéc 1. Tdng hop hop chit 119
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2-((5-(5-(diflometyl)-1,3 4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion 2,2,2-trifloaxetat (0,200 g, 0,335 mmol),
axeton (0,039 g, 0,671 mmol), natri triaxetoxybohydrua (0,142 g, 0,671 mmol) va
N,N-diisopropyletylamin (0,058 ml, 0,335 mmol) dugc hoa tan trong diclometan (10 ml)
& nhiét d6 phong, sau d6 dung dich thu duoc duoc khudy & cing nhiét @6 trong 18 gio.
Nudc duoc rét vao hdn hop phan tmg, va qua trinh chiét duoc thuc hién béng diclometan.
Lép hitu co dugce ria b%mg dung dich natri clorua bdo hoa, tiép d6 dugc khir nudc béng
natri sulfat khan, rdi dugc loc, va tiép d6 dwoc ¢ dic dudi ap sudt thip. San pham cb dic
duge tinh ché béng séc ky cot (SiO2, ¢t 12 g; metanol/diclometan = 0 dén 10%), va dugc
cd dic dé thu duoc hop chéit mong mudn (0,130 g, 73,9%) dudi dang chét rin xép mau

tréng.

IH NMR (400 MHz, CDCls) § 9,20 ~ 9,19 (m, 1H), 8,33 (dd, /= 8,2, 2,3 Hz, 1H),
7,72 (d, J=2,8 Hz, 1H), 7,44 ~ 7,38 (m, 2H), 7,26 (dd, J=8,7, 2,8 Hz, 1H), 7,06 (s, 0,25H),
6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,32 (t, J = 5,0 Hz, 4H), 2,81 ~ 2,78 (m, 1H),
2,75 (t, J="5,0 Hz, 4H), 1,65 (s, 6H), 1,13 (d, T = 6,5 Hz, 6H); LRMS (ES) m/z 525,4 (M*
+1).
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Téng hop hop chit 120: Tert-butyl 4-(3-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-
yDpyridin-2-y)metyl)-1-metyl-2.4-dioxo-1,2.3.4-tetrahydroguinazolin-7-y1)-3.6-
dihydropyridin-1(2H)-carboxylat

Budce 1. Toéng hop hop chat 120
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7-brom-3-((5-(5-(diflometyl)-1,3 ,4-oxadiazol-2-yl)pyridin-2—yl)metyl)- 1-
metylquinazolin-2,4(1H,3H)-dion (0,729 g, 1,570 mmol), tert-butyl 4-(4,4,5,5-tetrametyl-
1,3,2-dioxabolan-2-yl)-3,6-dihydropyridin-1(2H)-carboxylat (0,728 g, 2,356 mmol),
[1,1°-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Cl, 0,102 g,
0,157 mmol) va xesi cacbonat (0,767 g, 2,356 mmol) duogc tron trong 1,4-dioxan
(9 ml)/nuée (3 ml), sau d6 hdn hop thu duoc duge birc xa bing 16 vi soéng, 16i duoc gia
nhiét & 100°C trong 20 phut, va tiép d6 phan tmg dugc két thic bang cach ha nhiét do
xubng nhiét d6 phong. Nude duoe rét vao hdn hop phan tmg, va qua trinh chiét dugce thuc
hién bing etyl axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép d6
dugc khir nudce bang natri sulfat khan, rdi duoc loc, va tiép d6 duoc co dic dudi 4p suét
thdp. San phim c6 dic duoc tinh ché bang sic ky cot (SiO2, ¢t 12 g; etyl axetat/hexan =
0 dén 80%), va duoc cb dic dé thu duoc hop chit mong mubn (0,700 g, 78,7%) dudi dang

dau khéng mau.

'H NMR (400 MHz, CDCls) § 9,24 ~ 9,20 (m, 1H), 8,35 (dd, J = 8,2, 2,2 Hz, 1H),
8,21 (d, J=8,3 Hz, 1H), 7,50 (dd, J = 8,2, 0,8 Hz, 1H), 7,35 ~ 7,31 (m, 1H), 7,24 (d, J =
2,2 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,25 ~ 6,20 (m, 1H), 5,53 (s,
2H), 4,16 ~ 4,11 (m, 2H), 3,70 ~ 3,65 (m, 2H), 2,62 ~ 2,58 (m, 2H), 1,63 (s, 3H), 1,52 (s,
9H).

Téng hop hop chit 121: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-7-(3.6-dihydro-2H-thiopyran-4-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 121
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7-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-

dimetylisoquinolin-1,3(2H,4H)-dion (1,000 g, 2,095 mmol), 2-(3,6-dihydro-2H-thiopyran-
4-y1)-4,4,5,5-tetrametyl-1,3,2-dioxabolan (0,711 g, 3,143 mmol), [1,1’-bis(di-tert-
butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Clz, 0,137 g, 0,210 mmol) va xesi
cacbonat (1,024 g, 3,143 mmol) dugc trén trong 1,4-dioxan (9 ml)/nude (3 ml), sau d6 hén
hop thu duge dugc birc xa béng 10 vi song, 161 duoc gia nhiét & 100°C trong 20 phut, va
tiép d6 phan tmg duogc két thiic bing cach ha nhiét d6 xubng nhiét d6 phong. Nudc dugce
16t vao hdn hop phan tmg, va qua trinh chiét duge thuc hién bing etyl axetat. L6p hitu co
duoc rira bing dung dich natri clorua bdo hoa, tiép d6 dwoc khir nuée bang natri sulfat
khan, 1di duge loc, va tiép d6 duoc c6 dic dudi ap suét thép. San phém ¢6 dic duoc tinh
ché bang séc ky cot (SiO2, cot 12 g; etyl axetat/hexan = 0 dén 70%), va duogc co dac dé thu
duoc hop chit mong mubn (0,840 g, 80,7%) dudi dang dau khong mau.

1H NMR (400 MHz, CDCL3) & 9,20 (d, J = 1,4 Hz, 1H), 8,34 ~ 8,33 (m, 1H), 8,22
d, J=2,1 Hz, 1H), 7,70 ~ 7,63 (m, 1H), 7,50 ~ 7,47 (m, 2H), 7,03 (s, 0,25H), 6,93 (s,
0,5H), 6,80 (s, 0,25H), 6,40 ~ 6,35 (m, 1H), 5,44 (s, 2H), 3,38 ~ 3,37 (m, 2H), 2,92 ~ 2,90
(m, 2H), 2,80 ~2,75 (m, 2H), 1,70 (s, 6H); LRMS (ES) m/z 497,0 (M* + 1).

Téng hop hop chat 122: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yD)pyridin-2-
vDmety])-1-metyl-7-(1.2.3.6-tetrahydropyridin-4-yl)quinazolin-2.4(1H,3H)-dion

Budc 1. Tdng hop hop chét 122
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Tert-butyl 4-(3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-
metyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-3,6-dihydropyridin-1(2H)-carboxylat
(0,720 g, 1,271 mmol) va axit trifloaxetic (0,973 ml, 12,708 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khudy & cung nhiét
do trong 18 gio. Dung dich natri hydro cacbonat bao hoa dugc rét vao hdn hop phan ung,
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va qua trinh chiét dugc thuc hién béng diclometan. Lép hitu co dugce rira béng dung dich
natri clorua bao hoa, tiép d6 duoc khir nuée bing natri sulfat khan, rdi duoc loc, va tiép doé
duoc c6 dic dudi dp suét thip. San phim thu duoc duge sir dung ngay ma khéng can tinh

ché thém (0,700 g, 94,9%, chét rin mau tring).
LRMS (ES) m/z 467,3 (M*+ 1).

Téng hop hop chit 123: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
yDmetyl)-4.4-dimetyl-7-(1-oxydo-3.6-dihydro-2H-thiopyran-4-yl)isoquinolin-
1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 123
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-7-(3,6-dihydro-2H-
thiopyran-4-yl)-4,4-dimetylisoquinolin-1,3(2H,4H)-dion (0,730 g, 1,470 mmol) va axit 3-
cloperbenzoic (77,00%, 0,329 g, 1,470 mmol) dugc hoa tan trong diclometan (10 ml) &
0°C, sau d6 dung dich thu duoc duoc khudy & ciing nhiét d6 trong 1 gid. Nudc dugc rét
vao hén hop phan tmg, va qua trinh chiét dugc thuc hién bang diclometan. Lép hitu co
duoc rira bing dung dich natri clorua bio hoa, tiép d6 duge khir nuéc bing natri sulfat
khan, rdi dugc loc, va tiép d6 dugc c6 dic dudi ap suét thdp. San pham c6 dic duge tinh
ché bing sic ky cot (SiOz, ¢t 12 g; etyl axetat/hexan =0 dén 70%), va dugc cd dic dé thu
duge hop chit mong muén (0,300 g, 39,8%) dudi dang chét ran mau tréng.

IH NMR (400 MHz, CDCl3) § 9,20 (dd, J=2,1, 0,7 Hz, 1H), 8,36 (dd, /= 8.2, 2,2
Hz, 1H), 8,27 (d, J=2,0 Hz, 1H), 7,71 (dd, J=8,3, 2,2 Hz, 1H), 7,53 (d, J= 8,3 Hz, 1H),
7,48 (dd, J= 8,2, 0,7 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,07 ~ 6,05
(m, 1H), 5,45 (s, 2H), 3,63 ~ 3,54 (m, 2H), 3,30 ~ 3,20 (m, 2H), 3,00 ~ 2,97 (m, 1H), 2,85
~2,80 (m, 1H), 1,71 (s, 6H); LRMS (ES) m/z 513,3 (M* + 1).

Téng hop hop chat 124: 3-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y])pyridin-2-
vDmetyl)-7-(1-isopropyl-1.2.3.6-tetrahydropyridin-4-y1)-1-metylquinazolin-2,4(1H,3H)-

dion
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Budc 1. Téng hop hop chét 124
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3-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-1-metyl-7-(1,2,3,6-
tetrahydropyridin-4-yl)quinazolin-2,4(1H,3H)-dion =~ 2,2,2-trifloaxetat (0,450 g,
0,775 mmol), axeton (0,090 g, 1,550 mmol), natri triaxetoxybohydrua (0,329 g,
1,550 mmol) va N,N-diisopropyletylamin (0,135 ml, 0,775 mmol) dugc hoa tan trong
diclometan (10 ml) & nhiét 6 phong, sau d6 dung dich thu dugc dugc khudy ¢ cing nhiét
d6 trong 18 gid. Nudc duoc rét vao hdn hop phan tmg, va qud trinh chiét duoc thuc hién
bang diclometan. Lép hitu co duge rira bing dung dich natri clorua bdo hoa, tiép d6 dugc
khir nudc bing natri sulfat khan, réi dugc loc, va tiép d6 dugc cd dic dudi 4p suét thép.
San phém ¢ dic duoc tinh ché b?mg séc ky c6t (SiO2, cdt 12 g; metanol/diclometan = 0
dén 10%), va duge c6 dic dé thu dwoc hop chit mong mudn (0,200 g, 50,7%) duéi dang

chat rdn x0p mau trang.

IH NMR (400 MHz, CDCL) § 9,21 (dd, J = 2,2, 0,8 Hz, 1H), 8,33 (dd, J=8,2, 2,2
Hz, 1H), 8,18 (d, /= 8,3 Hz, 1H), 7,49 (dd, J=8,3, 0,8 Hz, 1H), 7,32 (dd, /=8,3, 1,5 Hz,
1H), 7,25 (d, J=38,7 Hz, 1H), 7,06 (s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 6,28 ~ 6,27
(m, 1H), 5,51 (s, 2H), 3,65 (s, 3H), 3,48 ~ 3,46 (m, 2H), 3,12 ~ 3,09 (m, 1H), 2,98 ~ 2,95
(m, 2H), 2,74 ~ 2,72 (m, 2H), 1,22 (d, J= 6,6 Hz, 6H); LRMS (ES) m/z 509,4 (M* + 1).

Téng hop hop chit 125: N-(4-(2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)pyridin-
2-yDmetyl)-4.4-dimetyl-1.3-dioxo-1,2.3.4-tetrahydroisoquinolin-7-yl)-1-oxydo-3,6-

dihydro-2H-1)\%-thiopyran-1-yliden)-2.2.2-trifloaxetamit

Budc 1. Tdng hop hop chit 125
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-(1-
oxydo-3,6-dihydro-2H-thiopyran-4-yl)isoquinolin-1,3(2H,4H)-dion (0,157 g, 0,306
mmol), 2,2,2-trifloaxetamit (0,069 g, 0,613 mmol), iotbenzen diaxetat (0,148 g,
0,459 mmol), magie oxit (0,049 g, 1,225 mmol) va dime rhodi (II) axetat
(0,014 g, 0,031 mmol) dugc hoa tan trong diclometan (10 ml) & nhiét 4o phong, sau d6
dung dich thu dugc dugc khuéy & cung nhiét d6 trong 18 gid. Nudc duogce rét vao hdn hop
phén tmg, va qu4 trinh chiét duoc thuc hién bing diclometan. Lép hitu co duge rira bing
dung dich natri clorua béo hoa, tiép d6 dugc khir nude béng natri sulfat khan, rdi duogc loc,
va tiép dé dugc cd dac dudi ap suét thép. San phém ¢d dic duge tinh ché bé‘mg séc ky cot
(SiOa, cot 12 g; etyl axetat/hexan = 0 dén 50%), va dugc co dic dé thu duge hop chat mong

mubn (0,100 g, 52,4%) dudi dang chit rin mau tim.

IH NMR (400 MHz, CDCl3) 8 9,20 (s, 1H), 8,38 (dd, /= 8,2, 2,2 Hz, 1H), 8,26 (d,
J=2,1Hz, 1H), 7,68 (dd, J=8.3, 2,2 Hz, 1H), 7,57 (d, /= 8,2 Hz, 1H), 7,49 (dd, J= 8,3,
0,7 Hz, 1H), 7,07 (s, 0,25H), 6,94 (s, 0,5H), 6,81 (s, 0,25H), 6,05 ~ 6,03 (m, 2H), 5,46 (s,
2H), 4,58 ~ 4,56 (m, 1H), 4,22 ~ 4,19 (m, 1H), 3,84 ~ 3,82 (m, 1H), 3,68 ~ 3,64 (m, 1H),
3,28 ~ 3,26 (m, 2H), 1,76 (s, 6H); LRMS (ES) m/z 624,3 (M* + 1).

Téng hop hop chit 126: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-7-(1-imino-1-oxydo-1,2.3.6-tetrahydro-1)\’-thiopyran-4-yl)-4.4-
dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chit 126
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N-(4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-
1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-7-yl)-1-oxydo-3,6-dihydro-2H-1\-thiopyran-1-
yliden)-2,2,2-trifloaxetamit (0,100 g, 0,160 mmol) va kali cacbonat (0,066 g, 0,481 mmol)
duoc hoa tan trong metanol (5 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duoc khudy
& ciing nhiét d6 trong 3 gid. Dung méi dwoc loai bo khoi hdn hop phan tmg dudi ap suat

thap, sau d6 nudc duge rot vao san pham cd dac, va ti€p dé qua trinh chiét dugc thuc hién
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bing diclometan. Lép hitu co dwoc rira bing dung dich natri clorua bio hoa, tiép d6 dugc
khir nuGe bang natri sulfat khan, rdi dugce loc, va tiép d6 duogc c6 dic dudi ap suat thép.
San phdm c6 dic duoc tinh ché bing sic ky cdt (SiO2, cot 12 g; metanol/diclometan = 0
dén 10%), va dugc c6 dic dé thu duoc hop chit mong muén (0,010 g, 11,8%) duéi dang

chat ran mau trang.

I NMR (400 MHz, CDCls) § 9,33 ~ 9,31 (m, 1H), 8,49 ~ 8,45 (m, 1H), 8,31 ~
8,22 (m, 1H), 7,74 ~ 7,69 (m, 1H), 7,56 ~ 7,42 (m, 2H), 7,17 (s, 1H), 7,07 (s, 1H), 6,92 (s,
1H), 6,08 ~ 6,07 (m, 1H), 5,56 (s, 2H), 4,30 ~ 4,25 (m, 1H), 4,05 ~ 4,01 (m, 1H), 3,94 (s,
1H), 3,71 ~ 3,67 (m, 1H), 3,50 ~ 3,47 (m, 1H), 3,26 ~ 3,22 (m, 2H), 1,68 (s, 6H); LRMS
(ES) m/z 528,22 (M* + 1).

Téng hop hop chit 127: 7-(1-axetylpiperidin-4-y1)-2-((5-(5-(diflometyl)-1,3.4-
oxadiazol-2-yDpvyridin-2-y)metyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chit 127
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol) va trietylamin
(0,058 ml, 0,415 mmol) dugc hoa tan trong diclometan (4 ml) & 0°C, sau d6 anhydrit axetic
(0,029 ml, 0,312 mmol) dugc thém vao dung dich thu dugc va duoc khqu O nhiét do
phong trong 18 gid. Dung dich natri hydro cacbonat bio hoa duge rét vao hdn hop phan
ung, sau d6 qua trinh chiét dugc thuc hién bfmg diclometan, rbi duoc loc qua mang loc déo
8 loai bo két ttia rin va 16p dung dich nudc, va tiép d6 duge b dic dudi ap suét thap. San
phim c6 dic duge tinh ché bang sic ky cot (Si0s, cot 4 g; etyl axetat/hexan = 40 dén 90%),
va dugce ¢ dic dé thu duoc hop chat mong mubn (0,042 g, 38,6%) dudi dang chét rin mau
tréng.

'H NMR (400 MHz, CDCls) § 9,19 (d, J = 1,6 Hz, 1H), 8,35 (dd, J = 8,2, 2,2 Hz,

1H), 8,10 (d, T = 1,8 Hz, 1H), 7,54 ~ 7,45 (m, 3H), 7,06 ~ 6,81 (m, 1H), 5,44 (s, 2H), 4,83

(d,J=11,4 Hz, 1H), 3,98 (d, T = 11,7 Hz, 1H), 3,21 (td, J = 13,0, 2,2 Hz, 1H), 2,90 ~ 2,84
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(m, 1H), 2,70 ~ 2,63 (m, 1H), 2,16 (s, 3H), 1,95 (t, J = 14,7 Hz, 2H), 1,73 ~ 1,66 (m, 8H);
LRMS (ES) m/z 524,4 (M* + 1).

Téng hop hop chit 128: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyridin-2-
yvDmetyl)-4.4-dimetyl-7-(1-(metylsulfonyl)piperidin-4-yl)isoquinolin-1,3(2H.4H)-dion

Budéc 1. Tdng hop hop chat 128
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2-((5-(5-(diflometyi)-1,3,4-oxadiazoi-2-yi)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol) va trietylamin
(0,058 ml, 0,415 mmol) dugc hoa tan trong diclometan (4 ml) & 0°C, sau d6 metansulfonyl
clorua (0,024 ml, 0,312 mmol) dugc thém vao dung dich thu duoc va dugc khudy & nhiét
d6 phong trong 18 gid. Dung dich natri hydro cacbonat bio hda dugc rét vao hdn hop phan
mg, sau d6 qua trinh chiét dugc thuc hién bing diclometan, 161 dugce loc qua mang loc déo
d8 loai bo két tia rin va 16p dung dich nudc, va tiép d6 dugc co dic dudi ap sudt thdp. San
phém c6 diic dugc tinh ché bf“mg séc ky ¢t (SiOq, cOt 4 g; etyl axetat/hexan = 30 dén 70%),
va duoc ¢b dic dé thu dugc hop chit mong mudn (0,036 g, 31,0%) dudi dang chit rin mau

tréng.

'H NMR (400 MHz, CDCl3) § 9,19 (d, J = 1,6 Hz, 1H), 8,35 (dd, J = 8,2, 2,2 Hz,
1H), 8,11 (d, J=1,9 Hz, 1H), 7,56 ~ 7,46 (m, 3H), 7,06 ~ 6,81 (m, 1H), 5,45 (s, 2H), 3,99
(d, J=11,9 Hz, 2H), 2,85 ~ 2,72 (m, 6H), 2,03 ~ 2,00 (m, 2H), 1,95 ~ 1,88 (m, 2H), 1,70
(s, 6H); LRMS (ES) m/z 560,4 (M* + 1).

Téng hop hop chit 129: 2-((5-(5-(diflometyl)-1.3.,4-oxadiazol-2-y1)pyridin-2-
vD)metyl)-7-(4-etylpiperazin-1-v1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Tdéng hop hop chét 129
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,116 g, 0,240 mmol), axetaldehyt (0,021 g,
0,481 mmol) va natri triaxetoxybohydrua (0,102 g, 0,481 mmol) dugc hoa tan trong
diclometan (10 ml) ¢ nhiét 6 phong, sau d6 dung dich thu dugc duogc khudy & cliing nhiét
dod trong 18 gio. Nudc duge rét vao hén hop phan ung, va qua trinh chiét duoc thuc hién
bing diclometan. Lop hitu co duoc rira bang dung dich natri clorua bo hoa, tiép d6 duoc
khtr nuée béng natri sulfat khan, rdi duoc loc, va tiép d6é duoc c6 dac dudi ap suat thép.
San phdm c6 dic duoc tinh ché bang séic ky cot (SiO2, cot 12 g; metanol/diclometan = 0
dén 10%), va dugc ¢ dic dé thu duoc hop chit mong mudn (0,060 g, 48,9%) dudi dang

chat ran x0p mau trang.

'H NMR (400 )

H NM Hz, CDCL:) 8 9,18 (dd, /=22, 0.8

Z91 U

Hz, 1H), 8,33 (dd, J=8,2,2,2
Hz, 1H), 7,71 (d, J=2,8 Hz, 1H), 7,43 ~ 7,37 (m, 2H), 7,25 (dd, J=8,7, 2,8 Hz, 1H), 7,06
(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,33 (t, I = 5,1 Hz, 4H), 2,70 (t, J
=5,1 Hz, 4H), 2,56 ~ 2,54 (m, 2H), 1,16 (t, J= 7,2 Hz, 3H).;LRMS (BS) m/z511,3 (M*+
1).

Téng hop hop chit 130: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
yl)metyl)-4.4-dimetyl-7-(4-propylpiperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tdng hop hop chit 130
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), propionaldehyt
(0,024 g, 0,415 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) dugc hoa tan

trong diclometan (10 ml) & nhiét 4§ phong, sau d6 dung dich thu dugc dugc khuéy o cung
nhiét d6 trong 18 gid. Nude duge rét vao hdn hop phén tmg, va qué trinh chiét duge thyc
hién bang diclometan. L6p hitu co duge rita bing dung dich natri clorua bio hoa, tiép d6
dugc khir nude béng natri sulfat khan, rdi dugc loc, va tiép d6 dugc c6 dac dudi ap suét

thdp. San phdm cd dic duge tinh ché bang sic ky cot (SiOz, cot 12 g; metanol/diclometan
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=0 dén 10%), va dugc co dic dé thu duoc hop chit mong mubn (0,050 g, 46,0%) duéi

dang chat rdn x0p mau trang.

1H NMR (400 MHz, CDCls) § 9,19 (dd, J=2,2, 0,6 Hz, 1H), 8,33 (dd, J=8,2,2,2
Hz, 1H), 7,71 (d, J=2,8 Hz, 1H), 7,44 ~ 7,38 (m, 2H), 7,25 (dd, J=8,7, 2,8 Hz, 1H), 7,06
(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 3,32 (t, J="5,1 Hz, 4H), 2,68 (t, J= 5,0 Hz, 4H),
2,40 ~ 2,40 (m, 2H), 1,66 (s, 6H), 1,65 ~ 1,57 (m, 2F), 0,94 (t, J = 7,4 Hz, 3H); LRMS
(ES) m/z 525,5 (M* + 1).

Téne hop hop chit 131: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-7-(4-isobutylpiperazin-1-vyl)-4.4-dimetylisoquinolin-1,3(2H,4H)-dion

Budc 1. Tong hop hop chat 131
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), isobutyraldehyt
(0,030 g, 0,415 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) duoc hoa tan
trong diclometan (10 ml) & nhiét 36 phong, sau d6 dung dich thu dugc duoc khudy & cling
nhiét d6 trong 18 gid. Nudc dugce rét vao hdn hop phan tng, va qua trinh chiét duoc thuc
hién bang diclometan. Lép hitu co duge rira bang dung dich natri clorua bdo hoa, tiép d6
duogc khir nude bﬁng natri sulfat khan, rdi dugc loc, va tiép d6 dugc c6 dac dudi ap suét
thép. San phém 6 dic duge tinh ché bz"mg sdc ky cot (SiO2, ¢4t 12 g; metanol/diclometan
=0 dén 10%), va duogc co dac dé thu duoc hop chét mong mudn (0,060 g, 53,7%) dudi

dang chat ran xOp mau trang.

IH NMR (400 MHz, CDCls) § 9,19 (dd, /= 2.2, 0,8 Hz, 1H), 8,33 (dd, /=8.2,2,2
Hz, 1H), 7,71 (d, J=2,8 Hz, 1H), 7,43 ~ 7,37 (m, 2H), 7,25 (dd, J = 8,8, 2,8 Hz, 1H), 7,06
(s, 0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,28 (t, J = 5,0 Hz, 4H), 2,58 (t, J
=5,0 Hz, 4H), 2,17 ~ 2,15 (m, 2H), 1,90 ~ 1,85 (m, 1H), 1,66 (s, 6H), 0,94 ~ 0,91 (m, 6H);
LRMS (ES) m/z 539,5 (M* + 1).
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Téng hop hop chit 132: 2-((5-(5-(diflomety])-1.3,4-oxadiazol-2-yDpyridin-2-
yDmetyl)-7-(4-isopentylpiperazin-1-yl1)-4.4-dimetylisoquinolin-1,3(2H.,4H)-dion

Budce 1. Téng hop hop chit 132
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 3-metylbutanal
(0,036 g, 0,415 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) duoc hoa tan
trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu duoc duoc khudy & cling
nhiét d6 trong 18 gid. Nude duge rét vao hdn hop phan tng, va qué trinh chiét duoc thuc
hién bang diclometan. L6p hitu co dugc rira bang dung dich natri clorua bio hoa, tiép d6
duoc khir nudce béng natri sulfat khan, r6i dugc loc, va tiép d6 dugc c6 dac dudi ap suét
thp. San phim cb diic duoc tinh ché bang sic ky cot (SiO2, cot 12 g; metanol/diclometan
=0 dén 10%), va dugc co dic dé thu duge hop chit mong mubn (0,060 g, 52,4%) dudi

dang chat ran x0p mau trang.

IH NMR (400 MHz, CDCl3) § 9,18 (d, J = 2,2 Hz, 1H), 8,32 (dd, J=8,2, 2,3 Hz,
1H), 7,70 (d, J=2,8 Hz, 1H), 7,43 ~ 7,37 (m, 2H), 7,24 (dd, J= 8,7, 2,8 Hz, 1H), 7,06 (s,
0,25H), 6,93 (s, 0,5H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,33 (t, J= 5,0 Hz, 4H), 2,73 (t, J =
5,0 Hz, 4H), 2,51 ~ 2,47 (m, 2H), 1,66 (s, 6H), 1,48 ~ 1,46 (m, 2H), 0,94 ~ 0,91 (m, 6H);
LRMS (ES) m/z 553,4(M* + 1).

Téng hop hop chit 133: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-4.4-dimetyl-7-(4-(2.2.2-trifloety])piperazin-1-yl)isoquinolin-1,3(2H.4H)-dion

Budce 1. Tdng hop hop chit 133
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,130 g, 0,269 mmol), 2,2,2-trifloetyl
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triflometansulfonat (0,081 g, 0,350 mmol) va kali cacbonat (0,074 g, 0,539 mmol) dugc
hoa tan trong axetonitril (10 ml) & nhiét d phong, sau d6 dung dich thu dugc dugc khudy
& cling nhiét d6 trong 18 gid. Nudc dugc rét vao hdn hop phan tng, va qué trinh chiét duge
thuc hién bing etyl axetat. Lop hitu co duoc rira bing dung dich natri clorua bdo hoa, tiép
d6 duoc khir nuée bang natri sulfat khan, roi duge loc, va tiép dé duogc cd dic dudi ap suét
thip. San phdm c6 dic duoc tinh ché bing sic ky cot (SiO2, cdt 12 g; etyl axetat/hexan =
0 dén 50%), va dugc ¢ dic dé thu dugc hop chit mong mudn (0,100 g, 65,7%) dudi dang

chat ran x0p mau trang.

IH NMR (400 MHz, CDCls) § 9,20 (dd, J= 2.2, 0,8 Hz, 1H), 8,35 (dd, /=82, 2,2
Hz, 1H), 7,73 (d, J= 2,8 Hz, 1H), 7,45 ~ 7,40 (m, 2H), 7,27 ~ 7,25 (m, 1H), 7,06 (s, 1H),
6,93 (s, 1H), 6,80 (s, 1H), 5,43 (s, 2H), 3,32 (t, J= 5,0 Hz, 4H), 3,07 (dd, J=19,1, 9,5 Hz,

2H), 2,88 (t, J = 5,0 Hz, 4H), 1,67 (s, 6H); LRMS (ES) m/z 565,5 (M* + 1).

Téns hop hop chit 134: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-7-(1-(2-hydroxvaxety])piperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chét 134
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol), axit 2-hydroxyaxetic
(0,032 g, 0,415 mmol), 1-[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium
3-oxit hexaflophosphat (HATU, 0,158 g, 0,415 mmol) va N,N-diisopropyletylamin
(0,181 ml, 1,038 mmol) dugc hoa tan trong N,N-dimetylformamit (4 ml) & nhiét do phong,

HN (o}

sau d6 dung dich thu duge duoc khudy & cling nhiét d6 trong 18 gid. Dung mdi dugc loai
b6 khoi hdn hop phéan tng dudi 4p sut thép, sau d6 san phdm c6 dic duge tinh ché bang
sic ky ¢t (SiO2, cOt 4 g; etyl axetat/hexan =30 dén 80%), va dugc co dic dé thu duoc san
phidm, sau d6 san phdm thu dugce duoc tinh ché lai bang sdc ky (tAm SiOz, 20x20x1 mm;
etyl axetat = 100%), va dugc cb dic dé thu duge hop chit mong muén (0,036 g, 32,1%)

dudi dang chat ran mau trang.
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'H{ NMR (400 MHz, CDCls) § 9,19 (d, J = 1,6 Hz, 1H), 8,35 (dd, J = 8,2, 2,2 Hz,
1H), 8,10 (d, J = 1,8 Hz, 1H), 7,54 ~ 7,46 (m, 3H), 7,06 ~ 6,81 (m, 1H), 5,44 (s, 2H), 4,80
(d, J= 11,4 Hz, 1H), 4,24 ~ 4,15 (m, 2H), 3,76 ~ 3,64 (m, 2H), 3,16 (td, ] = 13,1, 2,3 Hz,
1H), 2,94 ~ 2,80 (m, 2H), 1,99 (d, T = 12,8 Hz, 2H), 1,77 ~ 1,66 (m, 8H); LRMS (ES) m/z
540,5 (M* + 1).

Téns hop hop chiat 135: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-4.4-dimetyl-7-(1-(2.2.2-trifloety])piperidin-4-yl)isoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chit 135
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-

(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol), 2,2,2-trifloetyl
triflometansulfonat (0,072 g, 0,312 mmol) va N,N-diisopropyletylamin (0,109 ml,
0,623 mmol) duoc hoa tan trong diclometan (4 ml) ¢ nhiét d¢ phong, sau d6 dung dich thu
dugc duge khudy & cung nhiét do trong 18 gid. Dung dich natri clorua béo hoa dugc rét
vao hdn hop phén tmg, sau d6 qua trinh chiét dugc thuc hién bang diclometan, rdi dugc
loc qua mang loc déo dé 1oai bo két tta rin va 16p dung dich nudc, va tiép do duogc ¢d dac
dudi 4p sudt thip. San phidm c6 dic dugc tinh ché bang sic ky cot (SiO2, cot 4 g; etyl
axetat/hexan = 10 dén 50%), va dugc cb dic dé thu duoc hop chit mong muén (0,032 g,
27,3%) dudi dang dau khong mau.

IH NMR (400 MHz, CDCls) § 9,19 (d, T = 1,8 Hz, 1H), 8,34 (dd, J = 8,2, 2,2 Hz,
1H), 8,12 (d, J = 1,9 Hz, 1H), 7,56 (dd, T = 8,2, 2,0 Hz, 1H), 7,48 ~ 7,44 (m, 2H), 7,06 ~
6,80 (m, 1H), 5,44 (s, 2H), 3,12 (d, J = 11,6 Hz, 2H), 3,05 (q, J =9,7 Hz, 2H), 2,62 ~ 2,61
(m, 1H), 2,56 ~ 2,49 (m, 2H), 1,90 ~ 1,85 (m, 4H), 1,69 (s, 6H); LRMS (ES) m/z 564,5
(M*+ 1),

Téng hop hop chit 136: 6-(4-axetylpiperazin-1-y1)-2-((5-(5-(diflometyl)-1.3.4-
oxadiazol-2-yl)pyridin-2-yl)metyl)-4.4-dietylisoguinolin-1,3(2H.4H)-dion

Budc 1. Tong hop metyl 4-brom-2-(3-(metoxycarbonyl)pentan-3-yl)benzoat
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Br Br

Metyl 4-brom-2-(2-metoxy-2-oxoetyl)benzoat (3,000 g, 10,449 mmol) va natri
hydrua (60,00%, 1,672 g, 41,796 mmol) dugc hoa tan trong N,N-dimetylformamit (150
ml) & 0°C, sau d6 iotetan (3,360 ml, 41,796 mmol) dugc thém vao dung dich thu duge, va
duogc khudy & nhiét d6 phong trong 18 gid. Dung dich natri hydro cacbonat bdo hoa dugc
16t vao hdn hop phan tng, va qua trinh chiét dugc thuc hién bing etyl axetat. Lép hitu co
duoc rira bang dung dich natri clorua bdo hoa, tiép d6 dugc khir nuéc bing magie sulfat
khan, rdi duge loc, va ti éh dé duoc cb ddc dudi ap suét that) San Dham c6 didc dugc tinh
ché bing séc ky cot (SiO2, cot 40 g; etyl axetat/hexan = 0 dén 10%), va dugc co dic dé thu
dugc hop chit mong mubn (2,800 g, 78,1%) dudi dang chat ran mau tréng.

Budc 2. Téng hop axit 4-brom-2-(3-carboxypentan-3-yl)benzoic
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Metyl 4-brom-2-(3-(metoxycarbonyl)pentan-3-yl)benzoat (2,800 g, 8,158 mmol)
duoc tao ra & bude 1 va kali hydroxit (4,577 g, 81,580 mmol) dugc hoa tan trong metanol
(25 ml)/nude (50 ml) ¢ nhiét @6 phong, sau d6 dung dich thu duge dugce khuéy & 100°C
trong 18 gid, va tiép d6 phan tmg dwoc két thic bing cach ha nhiét d6 xudng nhiét do
phong. Dung dich axit clohydric 1 N duoc rét vao hdn hop phan tng thu duge, va qué trinh
chiét duoc thuc hién bang diclometan. Lép hitu co duoc rira bing dung dich natri clorua
bdo hoa, tiép d6 duoc khir nuée bing magie sulfat khan, réi duge loc, va tiép d6 dugce co
dac dudi 4p suat thip. San phdm thu dugc duge sir dung ngay ma khong cén tinh ché thém

(2,550 g, 99,2%, chat rin mau tring).

Bude 3. Tdng hop 6-brom-4.4-dietylisoquinolin-1,3(2H,4H)-dion
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OH NH
Br Br e}
(0] OH

Axit 4-brom-2-(3-carboxypentan-3-yl)benzoic (2,550 g, 8,091 mmol) dugc taora &
bude 2 va ure (0,486 g, 8,091 mmol) dugc hoa tan trong N,N-dimetylformamit (150 ml) &
nhiét d6 phong, sau d6 dung dich thu dwoc dugc khudy & 150°C trong 18 gid, va tiép d6
phan Ung du’gc két thuc béng cach ha nhiét do Xuéng nhiét ¢ phong. Dung méi duogc loai
bo khoi hén hop phéan tmg dudi 4p sut thip, sau d6 nude duge rét vao san phdm co dic,
va tiép d6 qua trinh chiét dugc thyc hién bing diclometan. Lép hitu co dugc rira bing dung
dich natri clorua bdo hoa, tiép d6 duoc khir nude b%mg natri sulfat khan, rdi dugc loc, va
tiép dé dugc c6 dic dudi ap suét thép. San phém ¢ dac duoc tinh ché b%mg séc ky cét
(Si0g, c0t 40 g; etyl axetat/hexan =0 dén 10%), va dugc c6 dac dé thu duoc hop chét mong

mubn (0,301 g, 12,6%) dudi dang chat rén mau tring.

Buéc 4. Tédng hop N-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y))pyridin-2-yl)metyl)-

N-(3.4-diflopheny])-4-metylpiperazin-1-carboxamit

o y 0
W BrAEj\( e
+ / O
Br o | )—CFeH Br o °>_C,= H
N-N N\N/ 2

6-brom-4,4-dietylisoquinolin-1,3(2H,4H)-dion (0,300 g, 1,013 mmol) dugc taora &
budc 3, 2-(6-(brommetyl)pyridin-3-yl)-5-(diflometyl)-1,3,4-oxadiazol (0,353 g,
1,216 mmol), kali cacbonat (0,420 g, 3,039 mmol) va kali iotua (0,017 g, 0,101 mmol)
duoc hoa tan trong N,N-dimetylformamit (5 ml) & nhiét 4§ phong, sau d6 dung dich thu

duoc duge khudy & 100°C trong 18 gid, va tiép d6 phan tmg dugc két thic bang cch ha
nhiét d6 xudng nhiét do phong. Dung méi duoc loai bd khdi hdn hop phén tng duéi 4p
suét thép, sau d6 nudc dugce rét vao san phém cd ddc, va qué trinh chiét duoc thuc hién
bing diclometan, rdi dugc loc qua mang loc déo dé loai bé két tia ran va 16p dung dich
nudc, va tiép d6 duoc ¢o dic dudi dp suat thap. San phdm cb dic dugc tinh ché bing séic
ky cot (SiO2, cOt 12 g; etyl axetat/hexan = 0 dén 20%), va dugc ¢ dic dé thu duge hop
chit mong mudn (0,419 g, 81,9%) dudi dang chit rin mau vang nhat.
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Budc 5. Tdng hop hop chit 136

e - (N o CFH
Br o] '\LN})——CFZH \n/N\) N‘N>’ 2

0

N-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-N-(3,4-
diflophenyl)-4-metylpiperazin-1-carboxamit (0,100 g, 0,198 mmol) dugc tao ra & budc 4,
1-axetyl piperazin (0,028 ml, 0,237 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s,
0,018 g, 0,020 mmol), 4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,011 g,
0,020 mmol) va xesi cacbonat (O 129 g, 0,396 mmol) dugc hoa tan trong 1,4-dioxan (4 ml)
& nhiét d6 phong, sau d6 dung dic ‘ A
phén tmg dugc két thuc biang cach ha nhiét ¢ xudng nhiét d6 phong. Dung dich natri hydro
cacbonat bdo hoa duoc rét vao hdn hop phan tmg, sau d6 qua trinh chiét dugc thyuc hién
bing diclometan, rdi dwoc loc qua mang loc déo dé loai bé két tia rén va 16p dung dich
nudc, va tiép d6 duge co dic dudi ap sudt thip. San pham c6 dic duge tinh ché bing sic
ky cdt (SiO2, cot 4 g; etyl axetat/hexan = 60 dén 100%), va duoc co dic dé thu dugc hop
chét mong mubn (0,034 g, 31,1%) dudi dang diu mau vang.

IH NMR (400 MHz, CDCls) § 9,19 (d, J = 1,6 Hz, 1H), 8,34 (dd, J = 8,2, 2,2 Hz,
1H), 8,17 (d, J = 8,9 Hz, 1H), 7,48 (d, J = 8,2 Hz, 1H), 7,06 ~ 6,80 (m, 2H), 6,73 (d, ] =
2,4 Hz, 1H), 5,44 (s, 2H), 3,84 (t, = 5,3 Hz, 2H), 3,71 (t, T = 5,2 Hz, 2H), 3,46 (t, =52
Hz, 2H), 3,41 (t, J = 5,3 Hz, 2H), 2,38 ~ 2,32 (m, 2H), 2,18 (s, 3H), 1,92 ~ 1,87 (m, 2H),
0,64 (t, T = 7,4 Hz, 6H); LRMS (ES) m/z 553,5 (M* + 1).

T(x)m; hop hop chat 137: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-

yDmetyl)-4.4-dimetyl-6-(4-(2,2.3.3-tetraflopropyl)piperazin-1-yl)isoquinolin-
1.3(2H.4H)-dion

Budce 1. Tdng hop hop chit 137

a . Ng
d . Y FOF o [ y—CF:H
N o CFH F F%/N N~
HI\(\) ’\L'\?—‘ 2l F I \) N
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 2,2,3,3-tetraflopropyl
triflometansulfonat (0,071 g, 0,269 mmol) va kali cacbonat (0,057 g, 0,415 mmol) duoc
hoa tan trong axetonitril (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khudy
& cling nhiét d6 trong 18 gid. Dung mdi duoc loai bo khoi hdn hop phan tmg dudi ap sudt
thip, sau d6 nudc duoc rét vao san pham co dic, va tiép d6 qué trinh chiét dugc thuc hién
bing diclometan. L6p hitu co dugc rira bing dung dich natri clorua bio hoa, tiép d6 dugce
khtr nu6c bing natri sulfat khan, rdi duoc loc, va tiép d6 dugc co dic dudi ap suét thip.
San phdm c6 dic dugce tinh ché bing séc ky cot (SiOa, cot 12 g; etyl axetat/hexan = 0 dén
50%), va dugc cb dic dé thu duoc hop chét mong mubn (0,060 g, 48,5%) dudi dang chét

ran mau trang.

TH NMR (400 MHz, CDCl3) 6 9,21 (dd, J=2,2, 0,7 Hz, 1H), 8,33 (dd, /= 8,2, 2,2
Hz, 1H), 8,13 (d, J = 8,9 Hz, 1H), 7,44 ~ 7,41 (m, 1H), 7,06 (s, 0,25H), 6,95 ~ 6,92 (m,
1H), 6,93 (s, 0,5H), 6,85 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 6,18 (t, J = 4,7 Hz, 0,25H),
6,04 (t, J=4,9 Hz, 0,5H), 5,91 (t, J=4,9 Hz, 0,25H), 5,42 (s, 2H), 3,42 (t, J= 5,1 Hz, 4H),
3,03 (t, J= 14,1 Hz, 2H), 2,86 (t, J= 5,0 Hz, 4H), 1,69 (s, 6H); LRMS (ES) m/z 597,5 (M*
+1).

Téng hop hop chit 138: 2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-y])pyridin-2-
vDmetyl)-6-(4-(2.2-diflopropyl)piperazin-1-yl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. T8ng hop hop chit 138

Oy KOy
2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 2,2-diflopropyl
triflometansulfonat (0,057 g, 0,249 mmol) va kali cacbonat (0,057 g, 0,415 mmol) dugc
hoa tan trong axetonitril (10 ml) & nhiét d§ phong, sau d6 dung dich thu dugc dugce khqu
& cing nhiét d6 trong 18 gid. Dung mdi dugc loai bd khoi hdn hop phan tng duéi ap sudt
thép, sau d6 nude duge rét vao san phém c6 dac, va tiép dé qua trinh chiét duoc thuc hién

bing diclometan. L6p hitu co duoc rira bing dung dich natri clorua bao hoa, tiép d6 duge
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khir nu6c bang natri sulfat khan, r6i dugc loc, va tiép d6 dugc co dic dudi ap sudt thép.
San pham cb dic duogc tinh ché bang séc ky cot (SiOz, cbt 12 g; etyl axetat/hexan = 0 dén
50%), va duoc c¢b dic dé thu duoc hop chit mong mudn (0,050 g, 43,0%) dudi dang chét

ran mau trang.

IH NMR (400 MHz, CDCL) § 9,20 (dd, J = 2,2, 0,7 Hz, 1H), 8,33 (dd, J=8,2, 2,2
Hz, 1H), 8,11 (d, J = 8,9 Hz, 1H), 7,42 (dd, J = 8,2, 0,6 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~
6,91 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,42
(t, J=5,1 Hz, 4H), 2,81 ~ 2,74 (m, 6H), 1,75 ~ 1,65 (m, 9H).

Téng hop hop chat 139: 6-(4-(2,2-diflobutyl)piperazin-1-yD)-2-((5-(5-
(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-yDmetyl)-4.4-dimetylisoquinolin-
1.3(2H.4H)-dion

Buéc 1. Téng hop hop chét 139

RO e KT
2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-

(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 2,2-diflobutyl
triflometansulfonat (0,065 g, 0,269 mmol) va kali cacbonat (0,057 g, 0,415 mmol) duoc
hoa tan trong axetonitril (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khuay
& cling nhiét d6 trong 18 gid. Dung mdi dwogc loai b khoi hdn hop phan tmg dudi 4p suit
thép, sau d6 nudc dugce rot vao san phém c6 déac, va tiép dé qua trinh chiét dugc thuc hién
bang diclometan. Lop hitu co duge rira bang dung dich natri clorua bio hoa, tiép d6 duoc
khtr nude béng natri sulfat khan, rdi dugc loc, va tiép d6 duogc c6 dic dudi ap suét thép.
San phim c¢6 dic dugce tinh ché béng sic ky cot (SiO2, ¢4t 12 g; etyl axetat/hexan = 0 dén
50%), va duoc cd dac dé thu duoc hop chét mong mudn (0,050 g, 42,0%) duéi dang chét

ran mau trang.

IH NMR (400 MHz, CDCls) § 9,20 (dd, J=2,2, 0,8 Hz, 1H), 8,33 (dd, J=8,2, 2,3
Hz, 1H), 8,11 (d, J = 8,9 Hz, 1H), 7,42 (dd, J = 8,2, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,93 (dd,
J=8,9,2,5 Hz, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H),
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3,42 (t, J=5,1 Hz, 4H), 2,81 ~ 2,74 (m, 6H), 2,05 ~ 1,99 (m, 2H), 1,68 (s, 6H), 1,06 (t, J
=17,5 Hz, 3H).

Téng hop hop chit 140: 2-((5-(5-(diflomety])-1,3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-6-(4-(2.2.3.3.4.4.4-heptaflobutyl)piperazin-1-y1)-4.4-dimetylisoquinolin-
1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 140

o
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2-((5-(5-(diflometyl)-1,3 4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 2,2,3,3,4,4,4-
heptaflobutyl triflometansulfonat (0,089 g, 0,269 mmol) va kali cacbonat (0,057 g, 0,415
mmol) dugc hoa tan trong axetonitril (10 ml) & nhiét d§ phong, sau d6 dung dich thu dugc
duge khudy & ciing nhiét do trong 18 gid. Dung mdi dugc loai bé khoi hdn hop phéan ting
dudi 4p sudt thip, sau d6 nude duge rét vao san pham c6 dic, va tiép d6 qua trinh chiét
duoc thuc hién bing diclometan. Lép hiru co dugc rira bang dung dich natri clorua béo
hoa, tiép dé duoc khir nude béng natri sulfat khan, r6i dugc loc, va tiép d6 dugce co dac
dudi ap suét thap. San phim cb dic duge tinh ché bing sic ky cot (SiOz, cot 12 g; etyl
axetat/hexan = 0 dén 50%), va dwoc ¢ dic dé thu duogc hop chit mong mubn (0,040 g,

29,0%) dudi dang chét rin mau tring.

'H NMR (400 MHz, CDCLs) § 9,21 (dd, J=2.2, 0,8 Hz, 1H), 8,33 (dd, /=8.2,2,3
Hz, 1H), 8,12 (d, J = 8,9 Hz, 1H), 7,42 (dd, J=8.3, 0,8 Hz, 1H), 7,06 (s, 0,25H), 6,94 (dd,
J=8,5,2,9 Hz, 1H), 6,93 (s, 0,5H), 6,85 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,42 (s, 2H),
3,43 (t, J = 5,0 Hz, 4H), 3,14 (t, J = 15,6 Hz, 2H), 2,88 (t, J = 5,0 Hz, 4H), 1,68 (s, 6H);
LRMS (ES) m/z 665,4 (M*+ 1).

Téng hop hop chit 141: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyridin-2-
yvDmetyl)-4.4-dimetyl-6-(4-(2.2.2-trifloetyl)piperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 141
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 2,2,2-trifloetyl
triflometansulfonat (0,063 g, 0,269 mmol) va kali cacbonat (0,057 g, 0,415 mmol) dugc
hoa tan trong axetonitril (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc dugc khudy
& ciing nhiét d6 trong 18 gid. Dung méi dwoc loai bé khoi hdn hop phan timg dudi ap suat
thép, sau d6 nudc duoc rét vao san phém co0 dac, va tiép dé6 qua trinh chiét duoc thuc hién
bing diclometan. Lép hitu co duoc rira bing dung dich natri clorua bo hoa, tiép d6 duoc
khtr nuée béng natri sulfat khan, roi duoc loc, va tiép d6é duogc cd dac dudi ap suét thép.
San phflm ¢ dic duge tinh ché béng séc ky cdt (SiOz, cot 12 g; etyl axetat/hexan = 0 dén
50%), va duge cb dic dé thu duge hop chit mong mubn (0,070 g, 59,8%) dudi dang chit

ran mau trang.

IH NMR (400 MHz, CDCl3) 9,19 (dd, J = 2.2, 0,8 Hz, 1H), 8,32 (dd, J=8,2, 2,2
Hz, 1H), 8,10 (d, J = 8,9 Hz, 1H), 7,41 (dd, J = 8,2, 0,7 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~
6,91 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,40 (s, 2H), 3,43
(t, J=5,0 Hz, 4H), 3,11 ~ 3,03 (m, 1H), 2,87 (t, /= 5,0 Hz, 4H), 1,67 (s, 6H); LRMS (ES)
m/z 564,52 (M* + 1).

Téng hop hop chit 142: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y)pyridin-2-
vDmetyl)-4.4-dietyl-6-(4-etylpiperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 142
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-
dietylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,198 mmol), 1-etylpiperazin (0,027 g,
0,237 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba)s, 0,018 g, 0,020 mmol),
4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,011 g, 0,020 mmol) va xesi
cacbonat (0,129 g, 0,396 mmol) dugc hoa tan trong 1,4-dioxan (3 ml) & nhiét 46 phong,
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sau d6 dung dich thu duge duoc khudy & 100°C trong 18 gid, va tiép d6 phan tmg dugc két
thic bang cich ha nhiét d6 xudng nhiét d6 phong. Dung méi dwgc loai bé khdi hdn hop
phan g duéi 4p suat thap, sau d6 dung dich natri hydro cacbonat bdo hoa dugce rét vao
san pham c6 dic, va qué trinh chiét dugc thuc hién bang diclometan, rdi duoc loc qua mang
loc déo dé loai bo két tia rén va 16p dung dich nude, va tiép d6 duoc c6 dic duéi ap suét
thép. San pham c6 dic duoc tinh ché bang séc ky cot (SiOz, cot 4 g; metanol/diclometan =
0 dén 5%), va duoc ¢ dic dé thu duoc san phim, sau d6 san phim thu duge duge tinh ché
lai béng séc ky (tAm SiO2, 20x20x1 mm; metanol/diclometan = 5%), va dugc cd dic dé thu

dugc hop chit mong mubn (0,019 g, 17,8%) duéi dang chat rin mau hdng.

IH NMR (400 MHz, CDCls) § 9,10 (d, J = 1,6 Hz, 1H), 8,41 (dd, J = 8.3, 2,1 Hz,
1H), 8,06 (d, J = 9,0 Hz, 110), 7,57 (4, T = 8,3 Hz, 1H), 7,37 ~ 7,07 (m, 2H), 6,95 (d, ] =
2,0 Hz, 1H), 5,39 (s, 2H), 3,48 (t, J = 4,9 Hz, 4H), 2,66 (t, J = 4,8 Hz, 4H), 2,53 (q, T =7.2
Hz, 2H), 2,27 ~ 2,22 (m, 2H), 2,06 ~ 2,01 (m, 2H), 1,18 (t, 1="7,2 Hz, 3H), 0,62 (t, ] = 7,3
Hz, 6H); LRMS (ES) m/z 539,5 (M* + 1).

Téng hop hop chat 143: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-4.,4-dimetyl-7-(1-propylpiperidin-4-yl)isoquinolin-1.3(2H.4H)-dion

Budc 1. Tédng hop hop chét 143
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol) va propionaldehyt
(0,018 g, 0,312 mmol) dugc hoa tan trong diclometan (4 ml) & nhiét d6 phong, sau d6 natri

HN (e}

triaxetoxybohydrua (0,088 g, 0,415 mmol) dugc thém vao dung dich thu dugc va duoc
khudy & cling nhiét d6 trong 18 gid. Dung dich natri hydro cacbonat bdo hoa dugc rét vao
hén hop phén img, sau d6 qué trinh chiét duoc thyc hién bing diclometan, rdi dugc loc qua
mang loc déo d& loai bo két tua rin va 16p dung dich nudc, va tiép d6 duge cb dic dudi ép
sudt thdp. San phdm c6 dic dwoc tinh ché bing sic ky cot (SiOz cot 4 g
metanol/diclometan = 0 dén 5%), va dugc cd dic d& thu dugce hop chit mong mubn (0,042

g, 38,6%) dudi dang chit rin mau tring.
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IFf NMR (400 MHz, CDCls) § 9,18 (s, 1H), 8,33 (d, J = 8,2 Hz, 1H), 8,12 (s, 1H),
7,57 (d, T=8,1 Hz, 1H), 7.45 (t, J = 7,7 Hz, 2H), 7,06 ~ 6,80 (m, 1H), 5,43 (s, 2H), 3,12
(d, J= 11,0 Hz, 2H), 2,65 ~ 2,61 (m, 1H), 2,38 (t, T = 7,7 Hz, 2H), 2,14 ~ 2,05 (m, 2H),
1,88 ~ 1,87 (m, 4H), 1,68 (s, 6H), 1,63 ~ 1,55 (m, 2H), 0,93 (t, T = 7,3 Hz, 3H); LRMS
(ES) m/z 524,5 (M* + 1).

Téng hop hop chit 144: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
yDmetyl)-7-(1-isobutylpiperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budce 1. Téng hop hop chét 144
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol) va isobutyraldehyt
(0,022 g, 0,312 mmol) dugc hoa tan trong diclometan (4 ml) & nhiét d phong, sau d6 natri
triaxetoxybohydrua (0,088 g, 0,415 mmol) dugc thém vao dung dich thu dugce va dugc
khudy & ciing nhiét d6 trong 18 gid. Dung dich natri hydro cacbonat bdo hoa duge rét vao
hdn hop phéan tmg, sau d6 qua trinh chiét dugc thuc hién bing diclometan, r6i dugc loc qua
mang loc déo dé loai bo két tua rén va 16p dung dich nude, va tiép d6 duge cd dic dudi ap
sudt thAp. San phdm c6 dic dwoc tinh ché bing sic ky cot (SiOz, cot 4 g
metanol/diclometan = 0 dén 5%), va dugc ¢b dic dé thu duoc hop chat mong mudn (0,055

g, 49,3%) dudi dang chit rin mau trang.

IH NMR (400 MHz, CDCL3) § 9,19 (s, 1H), 8,34 (d, J = 8,2 Hz, 1H), 8,13 (s, 1H),
7,56 (d, T = 8,0 Hz, 1H), 7,46 ~ 7,44 (m, 2H), 7,06 ~ 6,80 (m, 1H), 5,43 (s, 2H), 3,01 (d, J
=10,6 Hz, 2H), 2,61 ~ 2,57 (m, 1H), 2,13 (d, T = 7,0 Hz, 2H), 2,05 ~ 1,99 (m, 2H), 1,83 ~
1,79 (m, 5H), 1,69 (s, 6H), 0,93 (d, J = 6,1 Hz, 6H); LRMS (ES) m/z 538,3 (M* + 1).

Téng hop hop chat 145: 7-(1-xyclobutylpiperidin-4-y1)-2-((5-(5-(diflometyl)-
1.3.4-oxadiazol-2-yDpyridin-2-yDmetyl)-4.4-dimetylisoquinolin-1,.3(2H.4H)-dion

Budc 1. Téng hop hop chét 145
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol) va xyclobutanon
(0,016 g, 0,228 mmol) dugc hoa tan trong diclometan (4 ml) & nhi¢t d phong, sau d6 natri
triaxetoxybohydrua (0,066 g, 0,312 mmol) dugc thém vao dung dich thu dugc va duoc
khqu & cung nhiét d6 trong 18 gid. Dung dich natri hydro cacbonat bdo hoa dugc rét vao
h&n hop phan tng, sau d6 qua trinh chiét dwgc thyuc hién bang diclometan, rdi duoc loc qua
mang loc déo dé loai bé két tia rin va 16p dung dich nudc, va tiép d6 dugc cd dic dudi ap
sudt thdp. San phdm c6 dic duoc tinh ché bang sic ky cot (SiO2, cdt 4 g
metanol/diclometan = 0 dén 5%), va duoc c6 dic dé thu duogc hop chit mong mudn (0,053

g, 47,6%) duéi dang chat rin mau tring.

IH NMR (400 MHz, CDCl3) 8 9,17 (s, 1H), 8,32 (d, J = 8,2 Hz, 1H), 8,12 (s, 1H),
7,56 (d, = 8,1 Hz, 1H), 7,44 (t, T = 7,5 Hz, 2H), 7,05 ~ 6,79 (m, 1H), 5,42 (s, 2H), 3,04 ~
3,03 (m, 2H), 2,77 ~ 2,73 (m, 1H), 2,60 ~ 2,59 (m, 1H), 2,07 ~ 2,05 (m, 2H), 1,95 ~ 1,69
(m, 10H), 1,67 (s, 6H); LRMS (ES) m/z 536,3 (M*+ 1).

Téng hop hop chit 146: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yD)pyridin-2-
yDmetyl)-4.4-dimetyl-7-(1-(tetrahydrofuran-3-yl)piperidin-4-yl)isoquinolin-1,3(2H.4H)-

dion

Budc 1. Téng hop hop chét 146
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N-(4-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)-2-flobenzyl)-3-floanilin (0,500 g, 1,482
mmol) va dihydrofuran-3(2H)-on (0,191 g, 2,224 mmol) dugc hoa tan trong diclometan
(4 ml) & nhiét @0 phong, sau d6 natri triaxetoxybohydrua (0,628 g, 2,965 mmol) dugc thém
vao dung dich thu dugc va dugc khuéy & cung nhiét d6 trong 18 gi¢. Dung dich natri hydro
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cacbonat bio hoa duoc rét vao hdn hop phan tmg, sau d6 qua trinh chiét dugc thyuc hién
bing diclometan, rdi dugc loc qua mang loc déo dé loai bo két tia rédn va 16p dung dich
nude, va tiép d6 duge cb dic dudi ap suat thap. San phdm c6 dic dugc tinh ché bing sic
ky c6t (SiO2, cot 4 g; metanol/diclometan = 0 dén 5%), va duoc cd dic dé thu duoc hop
chit mong muén (0,062 g, 7,6%) duéi dang chit rin mau tring.

IH NMR (400 MHz, CDCls) § 9,16 (d, J = 2,0 Hz, 1H), 8,32 (dd, J = 8,2, 2,2 Hz,
1H), 8,10 (d, J = 1,8 Hz, 1H), 7,55 (dd, T = 8,2, 1,9 Hz, 1H), 7,44 (t, ] = 8,7 Hz, 2H), 7,05
~ 6,79 (m, 1H), 5,41 (s, 2H), 3,96 ~ 3,88 (m, 2H), 3,82 ~ 3,71 (m, 2H), 3,17 (d, T = 11,3
Hz, 1H), 3,11 ~ 3,08 (m, 1H), 2,97 (d, J = 12,2 Hz, 1H), 2,65 ~ 2,64 (m, 1H), 2,26 ~ 2,22
(m, 2H), 2,10 ~ 2,07 (m, 1H), 1,97 ~ 1,86 (m, 5H), 1,66 (s, 6H); LRMS (ES) m/z 552,5

(M*+1).

Téng hop hop chit 147: 6-(4-butylpiperazin-1-y1)-2-((5-(5-(diflometyl)-1.3.4-
oxadiazol-2-vDpyridin-2-ymety1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Buéc 1. Téng hop hop chit 147
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,32H,4H)-dion (0,100 g, 0,207 mmol), butyraldehyt
(0,030 g, 0,415 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) duoc hoa tan
trong diclometan (10 ml) & nhiét &6 phong, sau d6 dung dich thu dugc duge khudy & cling
nhiét do trong 18 gid. Nudc duoc rét vao hdn hop phan tmg, va qua trinh chiét duoc thuc
hién bang diclometan. Lép hitu co dugce rira bing dung dich natri clorua bio hoa, tiép d6
duoc khir nude béng natri sulfat khan, roi duoc loc, va tiép d6 dugc c6 dac dudi ap suét
thdp. San phdm cb dic duogc tinh ché bing sic ky cot (SiOz, cot 12 g; metanol/diclometan
=0 dén 10%), va dugc cb dic dé thu duogc hop chit mong mudn (0,060 g, 53,7%) dudi

dang chat ran x0p mau trang.

IH NMR (400 MHz, CDCls) § 9,21 (dd, J=2,1, 0,6 Hz, 1H), 8,33 (dd, J=8,2, 2,2
Hz, 1H), 8,11 (d, J = 8,9 Hz, 1H), 7,41 (dd, J = 8.3, 0,5 Hz, 1H), 7,06 (s, 0,25H), 6,95 ~
6,92 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,45 ~
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3,43 (m, 4H), 2,65 ~ 2,63 (m, 4H), 2,44 (t, J=17,5 Hz, 2H), 1,68 (s, 6H), 1,57 ~ 1,54 (m,
2H), 1,41 ~ 1,36 (m, 2H), 0,98 ~ 0,95 (m, 3H); LRMS (ES) m/z 539,5 (M* + 1).

Téng hop hop chit 148: 2-((5-(5-(diflomety])-1.3.4-oxadiazol-2-yl)pyridin-2-
yDmetyl)-4.4-dimetyl-6-(4-propylpiperazin-1-yl)isoquinolin-1,3(2H.4H)-dion

Budc 1. Téng hop hop chéit 148

SO, - T IO,
2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yljisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), propionaldehyt
(0,016 g, 0,269 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) dugc hoa tan
trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu duogc duoc khqu o cung
nhiét d6 trong 18 gid. Nudc dugce rét vao hdn hop phan tmg, va qua trinh chiét dugc thuc
hién bing diclometan. L6p hitu co dugce rira bing dung dich natri clorua bao hoa, tiép d6
duoc khir nude béng natri sulfat khan, r6i duoc loc, va tiép dé dugc c6 dac dudi ap suét
thdp. San phim c6 ddc dugc tinh ché bing sic ky cot (SiOz, cdt 12 g; metanol/diclometan
=0 dén 10%), va dugc cb dic dé thu dugc hop chit mong mudn (0,050 g, 46,0%) dudi

dang chat ran x0p mau trang.

1H NMR (400 MHz, CDCl3) § 9,20 (dd, J=2,2, 0,6 Hz, 1H), 8,32 (dd, /=8,2, 2,2
Hz, 1H), 8,11 (d, J=9,1 Hz, 1H), 7,41 (dd, J = 8,2, 0,6 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~
6,92 (m, 1H), 6,93 (s, 0,5H), 6,84 (d, J = 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,41 (s, 2H), 3,44
(t, J= 5,0 Hz, 4H), 2,64 (t, J = 4,8 Hz, 4H), 2,42 ~ 2,38 (m, 2H), 1,68 (s, 6H), 1,61 ~ 1,55
(m, 2H), 0,96 (t, J = 7,4 Hz, 3H); LRMS (ES) m/z 525,5 (M* + 1).

Téng hop hop chit 149: 2-((5-(5-(diflomety])-1,3.4-oxadiazol-2-yDpyridin-2-
y)metyl)-6-(4-isobutylpiperazin-1-v1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Tdng hop hop chét 149
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), isobutyraldehyt
(0,019 g, 0,269 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) dugc hoa tan
trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duoc khudy & ciing
nhiét d6 trong 18 gid. Nude duoc rét vao hdn hop phan tmg, va qud trinh chiét duoc thuc
hién béng diclometan. Lép hitu co dwgc rira bing dung dich natri clorua bdo hoa, tiép d6
duogc khir nude béng natri sulfat khan, rdi dugc loc, va tiép d6 duoc c6 dic dudi ap suét
thdp. San phdm c6 ddc dugc tinh ché bang sic ky cot (SiO2, cot 12 g; metanol/diclometan
=0 dén 10%), va duoc cd dic dé thu duoc hop chit mong mubn (0,050 g, 44,8%) duéi

dang chat ran xOp mau trang.

1
'H NMR (400 MHz, CDCl3) § 9,21 ~

8,11 ~8,09 (m, 1H), 7,41 (d, J = 8,2 Hz, 1H), 7,06 (s, 0,25H), 6,94 ~ 6,92 (m, 1H), 6,93
@, 0,5H), 6,84 (d, J=2,4 Hz, 1H), 6,80 (s, 0,25H), 5,43 (s, 2H), 3,43 ~ 3,40 (m, 4H), 2,60
~2,55 (m, 4H), 2,18 ~ 2,16 (m, 2H), 1,86 ~ 1,81 (m, 1H), 1,68 (s, 6H), 0,98 ~ 0,96 (m,
6H); LRMS (ES) m/z 539,5 (M* + 1).

\

220 1H), 8,33 (dd,

9 \111, LL}, ,

J=8,2,2,2

[ CoLy 1

1z, 1H),

Téng hop hop chit 150: 6-(4-(4.4-difloxyclohexyl)piperazin-1-y1)-2-((5-(5-
(diflomety])-1.3.4-oxadiazol-2-y])pyridin-2-yl)metyl)-4.4-dimetylisoquinolin-
1,3(2H.4H)-dion

Budc 1. Téng hop hop chit 150
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-6-
(piperazin-1-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,207 mmol), 4,4-difloxyclohexan-
1-on (0,036 g, 0,269 mmol) va natri triaxetoxybohydrua (0,088 g, 0,415 mmol) duoc hoa
tan trong diclometan (10 ml) & nhiét d6 phong, sau d6 dung dich thu dugc duge khudy &
cling nhiét @6 trong 18 giv. Nudc dugce rét vao hdn hgp phan tmg, va qua trinh chiét dugc
thuc hién bang diclometan. Lép hitu co duoc ria béng dung dich natri clorua béo hoa, tiép
dé duoc khir nude béng natri sulfat khan, roi duoc loc, va tiép d6 dugc co dac dudi ap suét

thdp. San phdm c6 ddc duogc tinh ché bang sic ky cot (SiOz, cdt 12 g; metanol/diclometan
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=0 dén 10%), va duoc cb dac @& thu duoc hop chit mong mudn (0,090 g, 72,3%) dudi

dang chat ran x0p mau trang.

1 NMR (400 MHz, CDCls) § 9,21 (d, J = 1,5 Hz, 1H), 8,33 (dd, J=8,2, 2,2 Hz,
1H),8,12(d, J=8,8 Hz, 1H), 742 (d, J=8,3 Hz, 1H), 7,06 (s, 0,25H), 6,94 (dd, J =
8,8,2,5 Hz, 1H), 6,93 (s, 0,5H), 6,85 (d, J= 2,4 Hz, 1H), 6,80 (s, 0,25H), 5,42 (s, 2H), 3,44
~ 3,40 (m, 4H), 2,77 ~ 2,73 (m, 4H), 2,55 ~ 2,45 (m, 1H), 2,00 ~ 1,40 (m, 8H), 1,69 (s,
6H); LRMS (ES) m/z 601,5 (M* + 1).

Téns hop hop chiat 151: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yDpyridin-2-
vDmetyl)-7-(1-(2-metoxyetyl)piperidin-4-y1)-4.4-dimetylisoquinolin-1,3(2H.4H)-dion

Budc 1. Tong hop hop chit 151
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2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyridin-2-yl)metyl)-4,4-dimetyl-7-
(piperidin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,100 g, 0,208 mmol), 1-clo-2-metoxyetan
(0,028 ml, 0,312 mmol) va kali cacbonat (0,057 g, 0,415 mmol) dugc hoa tan trong
axetonitril (4 ml) & nhiét d¢ phong, sau d6 dung dich thu dugc dugc khuéy & 80°C trong
18 gid, va tiép d6 phan tmg duogc két thic bing cach ha nhiét d6 xubng nhiét &6 phong.
Dung méi dugc loai bd khoi hdn hop phan tng dudi 4p suét thip, sau d6 nuée duge rét
vao san phim cb dic, va qué trinh chiét duoc thuc hién bing diclometan, rdi dugc loc qua
mang loc déo dé loai bo két tiia rén va 16p dung dich nudc, va tiép d6 dugc c6 dac dudi ap
sudt thdp. San phdm c6 dic duwoc tinh ché bing sic ky cot (SiOz, cot 4 g;
metanol/diclometan = 0 dén 5%), va dugc c6 dic dé thu dugc san phém, sau do san phém
thu duoc duoc tinh ché lai bang sic ky (tim SiO,, 20x20x1 mm; metanol/dung dich
diclometan = 3%), va duoc cd dic dé thu duge hop chat mong mudn (0,010 g, 8,9%) dudi

dang chat ran mau cam.

IH NMR (400 MHz, CDCl3) § 9,20 (d, J = 2,1 Hz, 1H), 8,34 (dd, J = 8,2, 2,2 Hz,
1H), 8,13 (d, ] =2,0 Hz, 1H), 7,57 (dd, J = 8,2, 1,9 Hz, 1H), 7,46 (t, J = 8,0 Hz, 2H), 7,06
~ 6,80 (m, 1H), 5,44 (s, 2H), 3,60 (t, J = 5,6 Hz, 2H), 3,39 (s, 3H), 3,18 (d, ] = 11,4 Hz,
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2H), 3,20 ~ 2,64 (m, 3H), 2,21 (t, J = 10,6 Hz, 2H), 1,96 ~ 1,87 (m, 4H), 1,69 (s, 6H);
LRMS (ES) m/z 506,2 (M* + 1).

Téng hop hop chit 152: 6-brom-2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-
yDpyrimidin-2-y)metyl)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Téng hop hop chét 152
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6-brom-4,4-dimetylisoquinolin-1,3(2H,4H)-dion ~ (1,700 g, 6,341 mmol),

2-(2-(brommetyl)pyrimidin-5-yi)-3-(difiometyi)-1,3,4-oxadiazol (2,399 g, 8,243 mmol) va
kali cacbonat (1,753 g, 12,681 mmol) dugc hoa tan trong N,N-dimetylformamit (20 ml) &
80°C, sau d6 dung dich thu duoc duoc khudy & ciing nhiét d6 trong 18 gid, va tiép d6 phan
g duogc két thuc bang cach ha nhiét d6 xudng nhiét d6 phong. Nudc duge rét vao hdn
hop phén tmg, va qua trinh chiét duoc thuc hién bing etyl axetat. Lép hitu co duge rira
bing dung dich natri clorua bio hoa, tiép d6 dugc khir nwéc bang natri sulfat khan, roi -
duoc loc, va tiép dé dugc co diac dudi ap sut thép. San phém ¢ dic duge tinh ché béng
sic ky cot (SiO2, cdt 40 g; etyl axetat/hexan = 0 dén 50%), va duoc cd dic dé thu duoc hop

chét mong mubn (1,900 g, 62,7%) dudi dang chét rin xdp mau vang.

IH NMR (400 MHz, CDCls) & 9,31 (s, 2H), 8,13 (d, J = 8,4 Hz, 1H), 7,70 (d, J =
1,6 Hz, 1H), 7,63 (dd, J= 8,4, 1,7 Hz, 1H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,82 (s, 0,25H),
5,55 (s, 2H), 1,73 (s, 6H).

Téng hop hop chit 153: 2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-y])pyrimidin-2-
vl)metyl)-4.4-dimetyl-6-(4-metylpiperazin-1-yl)isoquinolin-1.3(2H.4H)-dion

Budce 1. Tdng hop hop chit 153
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,100 g, 0,209 mmol), 1-metylpiperazin (0,047 ml,
0,418 mmol), tris(dibenzylidenaxeton)dipaladi (Pd2(dba);, 0,019 g, 0,021 mmol),
4,5-bis(diphenylphosphin)-9,9-dimetylxanthen (Xantphos, 0,012 g, 0,021 mmol) va xesi
cacbonat (0,204 g, 0,627 mmol) dugc hoa tan trong toluen (5 ml) & 80°C, sau d6 dung dich
thu dugc duge khudy & cing nhiét d6 trong 18 gid, va tiép d6 phan tng duge két thiac bang
cach ha nhiét d6 xudng nhiét d6 phong. Nudc dugc rét vao hdn hop phan tmg, va qua trinh
chiét duoc thuc hién béng etyl axetat. Lop hitu co dugce rua béng dung dich natri clorua
bdo hoa, tiép d6 duoc khir nuée bang natri sulfat khan, 1di duoc loc, va tiép d6 duoc cd dac
dudi 4p suét thip. San phdm c6 dic dugc tinh ché bing sic ky cot (SiO2, cot 12 g;
metanol/diclometan = 0 dn 10%), va duoc cb dac dé thu duoc hop chit mong mubn (0,010

g, 9,4%) dudi dang diu mau nau.

IH NMR (400 MHz, CDCl3) § 9,30 (s, 2H), 8,13 ~ 8,10 (m, 1H), 7,08 (s, 0,25H),
6,96 ~ 6,93 (m, 1H), 6,94 (s, 0,5H), 6,87 (d, /= 2,4 Hz, 1H), 6,82 (s, 0,25H), 5,55 (s, 2H),
3,48 ~ 3,45 (m, 4H), 2,68 ~ 2,64 (m, 4H), 2,43 (s, 3H), 1,71 (s, 6H); LRMS (ES) m/z 498,5
M+ 1).

Téng hop hop chit 154: tert-butyl 4-(2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-
yDpyrimidin-2-yl)metyl)-4.4-dimetyl-1,3-dioxo-1.2.3.4-tetrahydroisoquinolin-6-y1)-3,6-
dihydropyridin-1(2H)-carboxylat

Budc 1. T8ng hop hop chit 154
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6-brom-2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)metyl)-4,4-
dimetylisoquinolin-1,3(2H,4H)-dion (0,800 g, 1,673 mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxabolan-2-yl)-3,6-dihydropyridin-1(2H)-carboxylat (0,672 g,
2,175 mmol), [1,1’-bis(di-tert-butylphosphin)feroxen]paladi(Il) diclorua (Pd(dtbpf)Cl,
0,109 g, 0,167 mmol) va xesi cacbonat (0,818 g, 2,509 mmol) dugc tron trong 1,4-dioxan
(9 ml)/nude (3 ml), sau d6 hdn hop thu duge duge bl xa bing 10 vi séng, rdi duge gia
nhiét & 100°C trong 25 phut, va tiép d6 phan tmg dugc két thic bang cach ha nhiét do
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xubng nhiét d6 phong. Nudc duge rét vao hdn hop phan tmg, va qué trinh chiét duge thuc
hién bing etyl axetat. L6p hitu co duge rira bing dung dich natri clorua bdo hoa, tiép d6
duoc khir nuée bing natri sulfat khan, rdi duoc loc, va tiép d6 duoc ¢b dic dudi ap subt
thip. San phdm c6 dic duge tinh ché bing sic ky cot (Si02, cot 12 g; etyl axetat/hexan =
0 dén 50%), va duoc c6 dic dé thu dugc hop chit mong mudn (0,381 g, 39,2%) duéi dang

dau mau vang.

'H NMR (400 MHz, CDCls) & 9,30 (s, 2H), 8,22 (d, J = 2,5 Hz, 1H), 7,49 ~ 7,43
(m, 2H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,82 (s, 0,25H), 6,22 (s, 1H), 5,55 (s, 2H), 4,15 ~
4,09 (m, 2H), 3,70 ~ 3,66 (m, 2H), 2,59 (s, 2H), 1,72 (s, 6H), 1,50 (s, 9H).

Téng hop hop chit 155: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-y)pyrimidin-2-
vlmety1)-6-(1-etyl-1.2.3.6-tetrahydropyridin-4-vyl)-4.4-dimetylisoquinolin-1,3(2H.4H)-

dion

Budéc 1. Tbng hop  2-((5-(5-(diflometyl)-1,3.4-oxadiazol-2-yl)pyrimidin-2-
vDmetyl)-4.4-dimetyl-6-(1.2.3.6-tetrahydropyridin-4-yl)isoquinolin-1.3(2H.4H)-dion

o o
N N
N z N =
/"\{J\Vc’}— /"\JJ\VO CFH
CFH T
Boc” N I Ny wn ] N

Tert-butyl  4-(2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)metyl)-
4 4-dimetyl-1,3-dioxo-1,2,3,4-tetrahydroisoquinolin-6-yl)-3,6-dihydropyridin-1(2H)-

carboxylat (0,381 g, 0,656 mmol) va axit trifloaxetic (0,503 ml, 6,562 mmol) duoc hoa tan
trong diclometan (10 ml) & nhiét 46 phong, sau d6 dung dich thu dugc duge khudy & cliing
nhiét d6 trong 5 gi¢r. Dung mdi dugc loai bd khoi hdn hop phéan tng dudi 4p suét thip, sau
d6 dung dich natri hydro cacbonat bdo hoa dugc rot vao san phém ¢6 dac, va tiép dé qua
trinh chiét dugc thuc hién béng diclometan. L6p hitu co dugce rira béng dung dich natri
clorua b3o hoa, tiép d6 duoc khir nuée b'fing natri sulfat khan, roi duogc loc, va tiép d6 duoc
¢d diac dudi 4p suét thap. San phdm thu duoc duoc sir dung ngay ma khéng can tinh ché

thém (0,241 g, 76,4%, ddu mau vang).

Budc 2. Tdng hop hop chit 155
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o o
N N
N7 N
R U — S
| 0 />——CF2H ] o] i />~CF,H
HN N-N ~UN N-N

2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)metyl)-4,4-dimetyl-6-
(1,2,3,6-tetrahydropyridin-4-yl)isoquinolin-1,3(2H,4H)-dion (0,241 g, 0,502 mmol) dugc
tao ra & budc 1, axetaldehyt (0,056 ml, 1,003 mmol) va natri triaxetoxybohydrua (0,213 g,
1,003 mmol) dugc hoa tan trong diclometan (20 ml) & nhiét 46 phong, sau d6 dung dich
thu dwgc duge khudy & cling nhiét d6 trong 18 gid. Nude duge rét vao hdn hop phan tng,
va qua trinh chiét duoc thuc hién bing diclometan. Lop hitu co duge rira bing dung dich
natri clorua b&o hoa, tiép d6 duoc khir nude béng natri sulfat khan, rdi duoc loc, va tiép do
dugc ¢b dac dudi ap sudt thip. San phim c6 dic duoc tinh ché bang sic ky cot (SiO2, cot
12 g; metanol/diclometan = 0 dén 10%), va duoc cb dic dé thu duoc hop chit mong mubn

(0,150 g, 58,8%) dudi dang chét rin x6p mau tréng.

H NMR (400 MHz, CDCl3) & 9,30 (s, 2H), 8,20 (d, J = 8,2 Hz, 1H), 7,50 ~ 7,47
(m, 2H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,82 (s, 0,25H), 6,25 (s, 1H), 5,56 (s, 2H), 3,40 ~
3,39 (m, 2H), 2,95 ~ 2,92 (m, 2H), 2,77 ~ 2,72 (m, 4H), 1,72 (s, 6H), 1,25 (t, J= 7,2 Hz,
3H).

Téng hop hop chit 156: 2-((5-(5-(diflometyl)-1.3.4-oxadiazol-2-yl)pyrimidin-2-
vlmety1)-6-(1-etylpiperidin-4-y1)-4.4-dimetylisoquinolin-1.3(2H.4H)-dion

Budc 1. Toéng hop hop chit 156

o) o
N N
& (o] —_— N
| ° | )—CFH o [ Oy—CFaH
~ N N-y ~N N-N

2-((5-(5-(diflometyl)-1,3,4-oxadiazol-2-yl)pyrimidin-2-yl)metyl)-6-(1-etyl-
1,2,3,6-tetrahydropyridin-4-yl1)-4,4-dimetylisoquinolin-1,3(2H,4H)-dion (0,125 g,
0,246 mmol) dugc hoa tan trong metanol (10 ml) & nhiét d6 phong, sau d6 Pd/C 10%

(10 mg) dugc bd sung tir tir, va duge khudy trong 18 gity v6i sy hién dién cia béng hydro
dugc gén vao d6 & cing nhiét d6. H3n hop phan tmg duge loc qua tim xé-lit dé loai bd
chét rén, sau d6 dung méi dugc loai bo khoi dich loc thu duge ma khong cé chét rén dudi

ap sudt thip. Tiép d6, san phdm c6 dic duoc tinh ché bing sic ky cot (SiO2, ¢t 12 g;

214



51869 215/240

metanol/diclometan = 0 dén 10%), va dugc c6 dic d& thu duoc hop chit mong mudn

(0,100 g, 79,7%) dudi dang chit rén x6p mau trang.

1H NMR (400 MHz, CDCl3) § 9,30 (s, 2H), 8,19 (d, J = 8,1 Hz, 1H), 7,42 (d, J =
1,4 Hz, 1H), 7,36 (dd, J=8,2, 1,5 Hz, 1H), 7,08 (s, 0,25H), 6,95 (s, 0,5H), 6,82 (s, 0,25H),
5,55 (s, 2H), 3,40 ~ 3,37 (m, 2H), 2,78 ~ 2,72 (m, 3H), 2,39 ~ 2,33 (m, 2H), 2,18 ~ 2,15
(m, 2H), 1,99 ~ 1,95 (m, 2H), 1,71 (s, 6H), 1,30 ~ 1,26 (m, 3H); LRMS (ES) m/z 511,4
M*+1).

Quy trinh do va phan tich hoat tinh hop chit clia séng ché

Vi du 1. Xéc dinh su trc ché hoat tinh enzym HDAC (trong dng nghiém - in vitro)

Chét trc ché chon loc HDAC6 c6 vai trd quan trong trong trc ché chon loc HDACI,
vbn 14 nguyén nhén gy ra cac tac dung phu, va do d6 tinh chon lgc enzym HDAC1/6 va
tinh chon loc t& bao (HDAC1: axetyl hoa histon/HDAC6: axetyl héa tubulin) d& duoc xéc
dinh.

1. Phuwong phap thi nghiém

Kha néng trc ché enzym HDAC cuia vat liéu kiém tra dugc do béng cach st dung bo
xét nghiém phat hién thuéc huynh quang HDAC1 (Enzolifesciences: BML-AKS511) va tai
t6 hop HDAC6 & ngudi (Calbiochem: 382180). Dbi véixét nghiém HDAC1, cac mau duoc
xir Iy & ndng d6 100, 1000 va 10000 nM. Ddi voi xét nghiém HDACS6, cdc mau duge xtt
ly & ndng d6 0,1, 1, 10, 100 va 1000 nM. Sau khi xir ly mAu trén, phan tng dugc tiép tuc
& 37°C trong 60 phut, sau d6 dugc xir ly voi b phét trién, va sau d6 dugc cho phan tmg &
37°C trong 30 phut, sau d6 cuong d6 huynh quang (Vi du 390, Em 460) duoc do bang cach

stt dung FlexStatin3 (Molecular device).
2. Két qua thi nghiém
Két qua thi nghiém duoc trinh bay trén bang 2 sau day.

Bang 2. Két qua kiém tra su trc ché hoat tinh enzym HDAC
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Hop chét HDAC6 ICso (uM) HDAC1 ICso (uM)
1 0,057 >10
2 0,561 >10
3 0,318 >10
4 0,032 >10
5 0,513 >10
6 0,647 >10
7 0,145 >10
8 0,030 >10
9 0,126 >10
10 0,455 >10
11 1,021 >10
12 0,083 >10
13 0,225 >10
14 0,053 >10
15 0,196 >10
16 0,257 >10
17 0,165 >10
18 0,132 >10
19 0,249 >10
20 0,159 >10
21 0,273 >10
22 0,210 >10
23 0,065 >10
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Hop chit HDAC6 ICso (M) HDAC]! ICso (uM)
24 0,021 >10
25 0,158 >10
26 0,022 >10
27 0,043 >10
28 0,024 >10
29 0,018 >10
30 0,046 >10
31 0,029 >10
32 0,025 >10
33 0,034 >10
34 0,027 >10
35 0,026 >10
36 0,024 >10
37 0,015 >10
38 0,024 >10
39 0,018 >10
40 0,022 >10
41 0,134 >10
42 0,035 >10
43 0,038 >10
44 0,019 >10
45 0,156 >10
46 0,121 >10
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Hop chét HDAC6 ICso (uM) HDACI ICso (uM)
47 0,049 >10
48 0,342 >10
49 0,041 >10
50 0,052 >10
51 0,038 >10
52 0,040 >10
53 0,427 >10
54 0,042 >10
55 0,020 >10
56 0,046 >10
57 0,032 >10
58 0,014 >10
59 0,056 >10
60 0,022 >10
61 0,035 >10
62 0,061 >10
63 0,033 >10
64 0,025 >10
65 0,133 >10
66 0,216 >10
67 0,062 >10
68 0,020 >10
69 0,019 >10
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Hop chét HDAC6 ICso (M) HDAC]I ICso (pM)
70 0,059 >10
71 0,150 >10
72 0,310 >10
73 0,098 >10
74 0,049 >10
75 0,368 >10
76 0,079 >10
77 0,141 >10
78 0,040 >10
79 0,113 >10
80 0,017 >10
81 0,011 >10
82 0,092 >10
83 0,098 >10
84 0,079 >10
85 0,050 >10
86 0,040 >10
87 0,023 >10
88 0,021 >10
89 0,054 >10
90 0,041 >10
91 0,033 >10
92 0,035 >10
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Hop chét HDAC6 ICso (M) HDACI ICso (uM)
93 0,143 >10
94 0,116 >10
95 0,059 >10
96 0,088 >10
97 0,061 >10
98 0,047 >10
99 0,149 >10
100 0,037 >10
101 0,033 >10
102 0,030 >10
103 0,059 >10
104 0,020 >10
105 0,010 >10
106 0,048 >10
107 0,148 >10
108 0,211 >10
109 0,107 >10
110 0,015 >10
111 0,017 >10
112 0,050 >10
113 0,043 >10
114 0,077 >10
115 0,059 >10
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Hop chét HDAC6 ICso (M) HDAC]I ICso (M)
116 0,200 >10
117 0,022 >10
118 0,022 >10
119 0,021 >10
120 0,081 >10
121 0,036 >10
122 0,023 >10
123 0,017 >10
124 0,038 >10
125 0,043 >10
126 0,032 >10
127 0,017 >10
128 0,070 >10
129 0,026 >10
130 0,030 >10
131 0,062 >10
132 0,069 >10
133 0,076 >10
134 0,012 >10
135 0,100 >10
136 0,055 >10
137 0,089 >10
138 0,096 >10
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Hop chét HDAC6 ICso (uM) HDAC]1 ICso (uM)
139 0,683 >10
140 0,535 >10
141 0,052 >10
142 0,081 >10
143 0,021 >10
144 0,034 >10
145 0,037 >10
146 0,058 >10
147 0,069 >10
148 0,032 >10
149 0,095 >10
150 0,051 >10
151 0,033 >10
152 0,125 >10
153 0,118 >10
154 0,414 >10
155 0,185 >10
156 0,056 >10

Nhu dugc md ta & bang 2 trén ddy, két qua kiém tra su trc ché hoat tinh HDAC1 va

HDAC6 cho thiy ring, cac hop chit din xuét 1,3 ,4-oxadiazol homophtalimit cia séng ché,

ddng phan 1ap thé ctia ching hodc mudi dugce dung ciia ching khong chi thé hién hoat tinh

trc ché HDAC6 t6t, ma con thé hién hoat tinh e ché chon loc t6t d6i véi HDAC6 so véi

HDACI.
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YEU CAUBAO HQ

1. Hop chit duoc bidu didn boi cong thirc hoa hoc I sau day, ddng phan 14p thé ctia

chung hodc mudi dugc dung ctia chung:

[Cong thirc hoa hoc I

trong do,
X1 dén X4 doc 1ap v6i nhau 1a CRo hodc N,

trong d6 mdi Ro doc 14p voi nhau 13 hydro hozc halogen khi it nhét hai trong sé X;
dén X412 CRy,

R 14 -C1.5 haloalkyl mach thing hoic phan nhanh,

o
R2 va R3 dgc 14p v6i nhau 1a H, halogen, \RV, heteroxycloalkyl c6 3 dén 7 ph?m tr
bao gdbm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroxycloalkenyl
c6 3 dén7 ph?ln tir bao gém 1 dén3di nguyén tir dugc chon tir nhém bao gém N, O hodc

S, heteroaryl cé 5 dén 6 phén tr bao gém 1 dén 3 di nguyén ti dugc chon tir nhém bao

. /0
[ H X o
N - / S==0
gf“)m N, O hoic S, uuivm ’ ‘%—N%O , F;C/QO, %-@S\NH , é‘@ —

:
phenyl, indolyl hoac ,
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trong d6 it nhAt mot hydro ciia heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1 dén
3 di nguyén tit dugc chon tir nhom bao gém N, O hoéc S, heteroxycloalkenyl c6 3 dén 7
phan tir bao gém 1 dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hoic S, heteroaryl

¢6 5 dén 6 phan tir bao gdbm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdbm N, O hoic

b b

phenyl, indolyl hozic > c6 thé dugc thé boi Ra,

R4 la halogen, -Ci7 alkyl, -Ci7 haloaikyl, -O-Ci7 alkyl, -C(=0)-Ci.7 alkyl,
-C(=0)-C1.7 alkyl-OH, -C(=0)-0-Cj.7alkyl, -S(=0)2-C17 alkyl, xycloalkyl c6 3 dén 7 phan
tir, haloxycloalkyl ¢6 3 dén 7 phén ti, heteroxycloalkyl c6 3 dén 7 phan ti bao gém 1 dén
3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic S, heteroaryl ¢6 5 dén 6 phan tir

bao gém 1 dén 3 di nguyén tir duoc chon tir nhém bao gém N, O hoic S, % C c o , -Ci1-
7 alkyl-C(=0)-Rs, -Ci7  alkyl-R7, -Ci7  alkyl-O-Rs, -NRgRio  hodc
-C(=0)-NR1iR12,

trong d6 Rs 1a heteroxycloalkyl c¢6 3 dén 7 phén tir bao gbém 1 dén 3 di nguyén tir
duoc chon tir nhdm bao g@)m N, O hodc S,

Ry 14 heteroxycloalkyl c6 3 dén 7 phén tir bao gém 1 d&n 3 di nguyén ti duge chon
tir nhém bao gdm N, O hoic S hoic xycloalkyl ¢ 3 dén 7 phan ti,

Rg 1a -Cy7 alkyl,

Ro va Rio ddc 1ap v6i nhau 1a -Cy-7 alkyl, va

Ri1 vaRi2 ddc 1ap véi nhau 14 H hodc -Ci- alkyl,

Rx va Ry doc 1ap vdi nhau la -Ci-7 alkyl hodc -Ci.7 alkyl-NRis5R1s,
trong d6 Ris va Ris doc 1ap v6i nhau 1a -Ci.7 alkyl,

K1ao,
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Y 12 CRaRy hodc NR.,

Ra va Ry ddc 14p véi nhau 14 hydro hodc -Ci.7 alkyl, hodc Ra va Ry dugc lién két voi
nhau @8 tao thanh xycloalkyl c¢6 3 dén 7 phan to,

R. 12 hydro, -C1.7 alkyl, -C1.7 alkyl-heteroxycloalkyl c6 3 dén 7 phan ti bao gém 1
dén 3 di nguyén tir duoc chon tir nhém bao gdm N, O hoic S, -Ci-7 alkyl-phenyl, -Ci.7
alkyl-heteroaryl ¢6 5 hodc 6 phan tir bao gdm 1 dén 3 di nguyén tir dwgc chon tir nhém bao
gdm N, O hoic S, -C1.7 alkyl-O-Ci.7 alkyl hodc -C1-7 alkyl-NR19R2o,

trong d6 it nhat mot hydro cua -Ci.7 alkyl, -Ci-7 alkyl-heteroxycloalkyl c6 3 dén 7

phén tr bao gém 1 d&n3 di nguyén tr dugc chon tir nhém bao dm N, O hoic S, -C17

-C1.7 alkyl-NR9R20 ¢6 thé dugc thé béi -Ci.7 alkyl, -O-Ci-7 alkyl, heteroxycloalkyl ¢6 3
dén 7 phﬁn tr bao gém 1 dén 3 di nguyén tr duogc chon tir nhém bao gém N, O hoac S, -
C(=0)-0-C1.7 alkyl hoic heteroaryl ¢6 5 hodc 6 phin tir bao gém 1 dn 3 di nguyén tir
duoc chon tir nhém bao gém N, O hodc S-Ci.s haloalkyl, va

Ri va Rao ddc 14p véinhau la -Ci-7 alkyl,

@ la phenylen,

halogen 1a F hoac Br, va
nla0hodc 1,

khong bao gdm 2-(4-(5-(diflorometyl)-1,3,4-oxadiazol-2-yl)benzyl)isoindolin-1,3-

dion.
2. Hop chét, ddng phan hoic mudi duoc dung theo diém 1, trong d6

Ry
N
R> va R3 doc 1ap véi nhau 12 H, halogen, Ry, heteroxycloalkyl c6 3 dén 7 phan tir

bao gdbm 1 dén 3 di nguyén tir dugc chon tir nhém bao gém N, O hoic S, heteroxycloalkenyl
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¢6 3 dén 7 phin tir bao gbém 1 dén 3 di nguyén tir dwoc chon tir nhém bao gdbm N, O hoic

S, heteroaryl c6 5 dén 6 phan tir bao gém 1 dén 3 di nguyén tir duogc chon tit nhém bao
L HOK O
gdm N, O hoic S, o, 'E_N<><>o ’ o, N \ ’

phenyl, indolyl, hoac

trong d6 it nhat mot hydro cua heteroxycloalkyl ¢6 3 dén 7 phén tir bao gbm 1 dén
3 di nguyén t&r duoc chon tir nhém bao gdm N, O hoic S, heteroxycloalkenyl c6 3 dén 7
phin ti bao gém 1 dén 3 di nguyén tir duge chon tir nhém bao gdm N, O hoic S, heteroaryl

6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hoic

(LY :
—-N NH
S, |, phenyl hoic c6 thé duoc thé boi Ra,

R. 12 hydro, -C1.7 alkyl, -C1.7 alkyl-heteroxycloalkyl c6 3 dén 7 phan tir bao gdm 1
dén 3 di nguyén ti duoc chon tir nhém bao gébm N, O hoic S, -Ci.7 alkyl-phenyl, -Ci.7
alkyl-heteroaryl c6 5 dén 6 phén tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao
gém N, O hoic S, -C1.7 alkyl-O-Ci.7 alkyl hoic -Ci.7 alkyl-NR19R20,

trong d6 it nhat mot hydro cta -C1.7 alkyl, -C1.7 alkyl-heteroxycloalkyl c6 3 dén 7
phén tr bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao gdm N, O hodc S, -Ci7
alkyl-phenyl hodc -Cy.7 alkyl-heteroaryl ¢6 5 dén 6 phan tir bao gdm 1 dén 3 di nguyén tir
duoc chon tir nhém bao gém N, O hodic S ¢6 thé dugc thé béi -Ci7 alkyl, -O-Ci.7 alkyl,
heteroxycloalkyl ¢6 3 dén 7 phin tir bao gdm 1 dén 3 di nguyén tir dugc chon tir nhém bao
gdm N, O hoic S, -C(=0)-0-C1.7 alkyl hodc heteroaryl ¢6 5 hodc 6 phan ti bao gém 1 dén
3 di nguyén ttr dugc chon tir nhém bao gém N, O hodc S-Ci.s5 haloalkyl.

3. Hop chét, ddng phén, hosic mudi dugc dung theo diém 1, trong d6
X1 dén X4 doc 1ap véi nhau 14 CRo hodc N,

trong d6 mbi Ro doc 1ap 12 hydro hodc F khi it nhét hai trong s6 X dén X413 CR,
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Ri1a CFH,

R4 13 F, -Ci7 alkyl, -Ci7 haloalkyl, -O-Ci.7 alkyl, -C(=0)-C17 alkyl, -C(=0)-Ci4
alkyl-OH, -C(=0)-O-C1.7 alkyl, -S(=0)-C1.7 alkyl, xycloalkyl c6 3 dén 7 phan ti,
haloxycloalkyl ¢6 3 dén 7 phan tir, heteroxycloalkyl c6 3 dn 7 phén tir bao gdm 1 dén 3

di nguyén t dugc chon tir nhém bao gém N, O hoic S, heteroaryl ¢6 5 dén 6 phan tir bao

gbm 1 dén 3 di nguyén tr dugc chon tir nhém bao gébm N, O hoic S, % C CO , -C17
alkyl-C(=0)-Rs, -C1.7 alkyl-R7, -C1.7 alkyl-O-Rs, -NRoR10 hodc -C(=0)-NR1iR12.

4. Hop chét duge bidu difn béi cong thire héa hoc I, ddng phan 18p thé clia ching

hodc mubi duge dung ciia ching theo diém 1, trong d6 hop chét duge md ta trong bang

sau:
Hop chét Chu triic Hop chét Chu tric
N
N N N
o} | )—CF.H o] | )—CFH
~N N-N
0 F o
N
N N X
3 /\©\(O 4 /\E)\(O
0 o)
| )—CFH | )—CFH
N-N N-N
o} o}
N N
0 | )—CFaH 0 | )—CFaH
N~N N~N
o F o
N
N N X
o o}
| )—CFH | >~—CF2H
N~N ~N
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5. Hop chit dugc bidu didn boi cong thirc héa hoc II sau dy, ddng phén 1ap thé cia

chiing hoac muoi dugc dung cuia chiing:

[Cong thic héa hoc 1T

trong do,

X1 dén X4 doc 1ap véinhau 1a CRo hodc N,

trong d6 mdi Ro doc 14p v6i nhau 1& hydro khi it nhat hai trong s6 X dén X4 1a CR,

Ri 12 -C1-s haloalkyl mach thing hogc phan nhanh,

Rz va Rz doc 14p véi nhau 1a H,

Klao,

Y laNR.,

R. 14 -Cy.7 alkyl-phenyl, -C1.7 alkyl-heteroaryl c6 5- hodc 6- phan tir bao gbém 1 dén

3 di nguyén tr dugc chon tir nhém bao gém N, O hodc S, hoadc -Ci.7 alkyl-O-Ci.7 alkyl,

trong d6 it nhat mot hydro ctia -C1.7 alkyl-phenyl, -C1.7 alkyl-heteroaryl c6 5- hodc

6- phin tir bao gém 1 dén 3 di nguyén tt dugc chon tir nhém bao gdm N, O hoic S hoic
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-C17 alkyl-O-C17 alkyl c6 thé duoc thé boi heteroaryl c6 5- hodic 6- phin tir bao gdm 1 dén

3 di nguyén tir dugc chon tir nhém bao gdm N, O hodc S-Ci.s haloalkyl,

@ 1a phenylen,

halogen 14 F, va

nlal.

6. Hop chét dugc biéu dién béi cong thirc héa hoc II, ddng phan 14p thé cla ching

hoic mudi duge dung cia chung theo diém 5, trong d6 hop chit dugc mo ta trong bang

sau:
Hop chét Chu tric Hop chit CAu triic
O
N/\/O\ N/\/O\
/go N/go
75 76
N
0] N~ 0]
| )—CFH | )—CFoH
N-N N-N
2~ i
N
X L L
N0
o N™ "0 1 CFoH
/ 2
77 N 78 ~ Wa
I
CF,H | )—CFH
r\}\,\f>, ’ N~-N

7. Dugc phdm bao gdm hop chét theo diém bét ky trong sb cac diém tir 1 dén 6,

ddng phan 14p thé ciia ching hodc mudi duge dung clia chiing 1am thanh phan hitu hiéu,
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