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Linh vire ky thuit dwoc dé cap

Séang ché d& cap dén hop chét 4,5-dihydroxyisophthalonitril dugc thé & vi tri s6 2
c¢6 hoat tinh rc ché enzym catechol O-metyltransferaza (catechol O-metyltransferase-

COMT), hozc mubi va este dugc dung ciia né, va duge pham chtra hop chit nay.
Tinh trang ky thuit ciia sang ché

Popamin bj thiéu hut & ndo cua nguoi bi bénh Parkinson. Levodopa dugc str dung
theo duong ubng dé diéu tri bénh Parkinson. Levodopa 1a tién chét cua dopamin va dugc
chuyén héa thanh dopamin & néo. Tuy nhién, chi m¢t lugng nho levodopa dung theo
duong udng hép thu dugc vao ndo, do levodopa bi chuyén hoa & hé ngoai bién bédi
COMT ciing nhu bdi dopa decarboxylaza (DDC). COMT chuyén hoa levodopa bing
cach bién ddi n6 thanh 3-O-metyldopa, 13 chét khong c6 tic dung diéu tri bénh va gay bat
loi khi canh tranh véi levodopa. Chét e ché COMT da duoc chirng minh 1a cé hiéu qua

trén 1am sang dé diéu tri bénh Parkinson dudi dang thudc h3 trg cho lidu phép levodopa.

| Nong d6 levodopa trong huyét trong thudong duge cho la tuong quan v&i ndng do
levodopa & ndo. Do d6, mong muébn c¢é dugc ndng dd levodopa cao trong huyét tuong.
Tuy nhién, ndng do6 levodopa tbi uu trong huyét trong khong dat dugc vi du, v6i chét e

ché COMT entacapon hién dang dugc st dung.

Chét trc ché COMT cling duogc biét 14 hitu ich trong diéu tri, vi dy, bénh cao huyét
ap, bénh suy tim va bénh trdm cam (US 5446194) va phong ngira cac réi loan chtrc ning
tim mach & ngudi bénh dai thao dudng (W098/27973). Chit e ché COMT ciing dugc
biét 1a hiru ich dé diéu tri hodc phong ngira bénh dau (WO01/68083) va didu tri hdi chiing
chan khong yén (restless legs syndrome - RLS), con dugc goi 13 hoi ching Ekbom
(W02006/051154). RLS dugc dic trung boi sy thdi thuc dong day chén khéng thé cudng
lai kém theo cdm gidc khoé chiu sdu bén trong chan.

Mot sb hop chét co hoat tinh Gtc ché COMT da duoc biét dén trong linh vuc nay.
Dén xuét isoflavon rc ché COMT dugc bdc 16 trong US 3974184 va CN 101643465 A.

Dian xuét catechol rc ché COMT da dugc boc 16 trong US 5236952, US 5446194,
W096/37456, WO00/37423, WO01/98250, WO01/98251, W0O02/02548, W002/22551,
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WO02004/112729, W02005/058228, W02007/010085, W02007/013830,
W02007/063789, W0O2007/117165, JP 2008308493, JP 2008308494, JP 2008308495,
EP 2246338 A1, W0O2009/081892, EP 2305633 A1, JP 2011021010, JP 2012051884, va
JP 2012051885. Din xuét 3-hydroxypyridin-4(1H)-on, d4n xuét 3-hydroxypyridin-2(1H)-
~on, va din xut 5-hydroxypyrimidin-4(3H)-on ttc ché COMT lan lugt dugc boc 16 trong
- ' W02011/109254, W0O2011/109261, va WO2011/109267. Dan xuit flavon (tc ché COMT
dugce boc 16 trong CN 102755312 A.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1a @ xuét hop chit ¢ ché enzym catechol O-
metyltransferaza c6 thé dung dé didu tri bénh hoic tinh trang bénh can tc ché COMT.
Theo d6, sang ché ciing d& xuét hop chét hiru ich 1am chit tc ché COMT dé didu tri cho
“dong vat c¢6 v, bao gdm ngudi va dong vat. Sang ché ciing dé cip dén dugc pham chira
| héﬁ“éhét nay.
o Kh1 dugc sir dung trong liéu phap levodopa, hop chét tc ché COMT theo sang ché
- da lam tdng nE‘mg d06 levodopa trong huyét turong.
- Cu thé 13, sang ché @& cép dén hop chit c6 cong thirc I,

OH

HO

A
V

Ry
trong d6:

-Ri la  (C-Cylalkyl, (Cyr-Ce)alkenyl, (C,-Cg)alkynyl, (C;-C)xycloalkyl,
(C4-Cyp)xycloalkenyl, aryl, (R;),C=C-, halogen, hydroxy, (C;-Cg)alkoxy, (C-Ce)alkyl-S-,
(C4-Cyo)xycloalkenyloxy, (Cy4-Cjg)xycloalkenyl-S-, aryloxy, aryl-S-, heteroaryloxy,
heteroaryl-S-, (R3),N-, (R4);C=N-, heteroxyclyl, heteroaryl, aryl(C;-Cg)alkyl, (1-amino-
1-carboxymetyl)-(C;-Cg)alkyl, halo(C;-Cg)alkyl, hydroxy(C;-C¢)alkyl,
(C-Coalkoxy(Cr-Coalkyl,  (Cr-Coalkyl-S{(Cr-Coalkyl,  (Ry)N-(Cr-Colalkyl,
heteroxyclyl(C;-Ce)alkyl,  carboxy(Cy-Cg)alkenyl,  (C;-C;)xycloalkyl(C,-Cg)alkenyl,
aryl(C,-Cg)alkenyl, (C1-Cg)alkoxy(C,-Cg)alkenyl, heteroxyclyl(C,-Cq)alkenyl,
héferoaryl(Cz-C6)alkenyl, carboxy(C,-Ce)alkynyl,  (C;-C;)xycloalkyl(C,-Cg)alkynyl,

-3-



21778

.aryl(Cz-CG)alkynyl, (C1-Cg)alkoxy(C,-Cg)alkynyl, heteroxyclyl(C,-Cq)alkynyl,
heteroaryl(C,-Cg)alkynyl, halo(C;-Cg)alkoxy, hydroxy(C;-Cg)alkoxy,
(C1-Co)alkoxy(C;-Colalkoxy,  (C;-Cg)alkyl-(C=0)-O-, Rs-(S=0)-, Rs-(0=S=0)-,
hydroxy(C;-Ce)alkoxy(C;-Cg)alkyl, (C1-Cg)alkoxy-(C=0)-(C,-Cg)alkenyl hoac
 (C1-Ce)alkyl-(C=0)-0-(C;-Cg)alkyl, trong d6 nhém (C,-Cjg)xycloalkenyl, aryl,
- heteroxyclyl, heteroaryl hodc (C;-C;)xycloalkyl ndy dudi dang nhu vay hodc dudi dang
phén tor cua mot nhom khac 1a nhom khong dugce thé hoic dugc thé béng 1, 2 hodc 3
phén tir thé Rg;

R, & m&i 1an xuét hién doc 1ap 1a carboxy hoic aryl, trong d6 nhém aryl nay & mdi
lan xuét hién dc 1ap 1a nhém khong dugce thé hogc dugce thé bing 1, 2 hodc 3 phan tir thé
Re;

R; & mdi 1an xuédt hién doc lap 1a H, (C,-Cealkyl, (C3-Cy)xycloalkyl, aryl,
(C5-Cy)xycloalkyl(C;-Ce)alkyl, hydroxy(C;-Ce)alkyl hodc (C;-Ce)alkoxy(C;-Cealkyl,
trong d6 nhém (C;-Cy)xycloalkyl hogc aryl nay dudi dang nhu vay hodc duéi dang phan
tir cia mOt nhom khéc doc 14p & mdi 14n xuét hién 13 nhém khong duge thé hoic dugc thé
bang 1 phin tr thé 1a (Ci-Co)alkyl, halogen, hydroxy, (C;-Cg)alkoxy hodc
hydroxy(C;-Cg)alkyl;

- R4 & mdi lan xuét hién doc lap 1a H hoac aryl, trong d6 nhém aryl ndy & mbi 14n
xuat hién doc 1ap 1a nhém khong dugc thé hodc duoc thé bing 1 phdn tir thé 1a
(C1-Ce)alkyl, halogen hodc (Cy-Cq)alkoxy;

Rs 1a (Cy-Cg)alkyl, aryl,,‘hydroxy hodc (C;-Ce)alkoxy, trong d6 nhom aryl nay
khong dugc thé hoic duge thé bing 1, 2 hodc 3 phan tir thé R;

Re & mbi 14n xuét hién doc lap 1a (Cl-C6)alkyl,A(CZ-C6)a1keny1, carboxy, Xyano,
aryl, halogen, hydroxy, (C;-Ce)alkoxy, (C;-Ce)alkyl-S-, (C,-Cjg)xycloalkenyloxy,
= (C4-Cyg)xycloalkenyl-S-, aryloxy, aryl-S-, heteroaryloxy, heteroaryl-S-, (R;),N-,
“heteroaryl, carboxy(C;-Cg)alkyl, aryl(C,-Cg)alkyl, halo(C;-Cg)alkyl,
hydroxy(C,-Cg)alkyl, (C;-Cs)alkoxy(C;-Cg)alkyl, heteroxyclyl(C;-Cy¢)alkyl, (C1-Ce)alkyl-
(C=0)~, (C;-Ce)alkoxy-(C=0)-, heteroxyclyl-(C=0)-, (R7),N-(C=0)-, halo(C;-C¢)alkoxy,
Rg-(S=0)-, Rs-(0=S=0)-, (C;-Cg)alkoxy-(C=0)-(C4-Cq)alkyl, (R7),N-(C=0)-
- (Ci-Celalkyl hodc (C,-Cg)alkoxy(C;-Cg)alkoxy-(C=0)-, trong d6 cic nhém aryl,

- heteroaryl hodc heteroxyclyl nay dudi dang nhu vy hodc duéi dang phan tir cia mot
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nhom khéc doc 14p & mdi 14n xuét hién 1a nhém khéng dugc thé hoic duge thé bing 1
phan tir thé 13 (C;-Cyg)alkyl;

hodc R4 va ca hai Rg dugc gin vao cliing mdt nguyén tir cacbon trén vong @ tao
thanh nhém -(C=0)-;

R; & mdi lan xult hién doc lap la H, (C;- C6)alkyl (C5-Cq)xycloalkyl hoic
carboxy(C;-C¢)alkyl, trong d6 nhom (C3-Cy)xycloalkyl & mdi 14n xuit hién doc lap 1a
khong dugc thé hoic dugc thé bang 1 phan tir thé 1a (C-Cg)alkyl;

Ry & mdi 14n xuét hién doc 1ap 1a (C;-Ce)alkyl, hydroxy, (C;-Cg)alkoxy hoidc
(Ro)oN-;

Ry & mdi 14n xuat hién doc 1ap 1a (C;-Ce)alkyl;
hoic mubi hodc este duge dung cua nd.
Theo mét phuong 4n, sang ché dé cap dén hop chit co cong thire 1, trong do:

R; 1a (C;-Cg)alkyl, ‘(Cz-CG)alkenyl, (Cy-Ce)alkynyl, (C4-Cyg)xycloalkenyl, aryl,
halogen, hydroxy, (C4-Cio)xycléalkenyloxy, aryloxy, aryl-S-, heteroaryl-S-, (R;),N-,
(R4)§C=N-, heteroxyclyl, heteroaryl, ary1(C1-C6)alkyl, hydroxy(C;-Cg)alkyl, (Rj;),N-
(C4-Cg)alkyl, heteroxyclyl(C;-Cg)alkyl, carboxy(C,-Cg)alkenyl,
(C5-Cy)xycloalkyl(C,-Cq)alkenyl,  aryl(Cr-Cg)alkenyl,  (C;-Cg)alkoxy(C,-Ce)alkenyl,
heteroaryl(C,-C¢)alkenyl, aryl(C,-Cq)alkynyl, (C;-Cg)alkoxy(C,-Cg)alkynyl, Rs-(S=0)-,
Rs-(0=5=0)- hodc (C;-Cg)alkoxy-(C=0)-(C,-C¢)alkenyl, trong d6 phém
(C4-Cro)xycloalkenyl, aryl, heteroxyclyl, heteroaryl hodc (Cs-C;)xycloalkyl nay duéi
dang nhu véy hodc dudi dang phﬁn tlr cia mdt nhém khéc 1a nhém khéng duoc thé hodc

dugc thé bang 1, 2 hoic 3 phan tir thé Rg;

R; & mdi lan xudt hién doc lap 1a H, (C;-Cealkyl, (Cs-Cy)xycloalkyl, aryl,
(C5-Cy)xycloalkyl(C;-Ce)alkyl, hydroxy(C;-Cg)alkyl hodc (C;-Cg)alkoxy(C;-Ce)alkyl,
trong d6 nhém (Cs-C)xycloalkyl hodc aryl nay duéi dang nhu vay hoic duéi dang phin
tir cia mot nhom khéc 1a nhém khong duge thé hoic dugc thé bing 1 phén tr thé 1a
(Ci-Cg)alkyl;

R4 & mdi 1an xuét hién doc 1p 13 H hogc aryl, trong d6 nhém aryl nay & mdi 1in
xuit hién doc lap duoc thé b?ing 1 ph?m tr thé 1a (C1-Ceg)alkyl, halogen hoidc
(Cy-Cg)alkoxy; ’
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Rs 1a aryl, trong d6 nhém aryl nidy dugc thé biang mot phin tir thé Rg;
R & mbi 14n xuét hién doc lap 1a (C;-Cg)alkyl, (C,-Cg)alkenyl, carboxy, xyano, aryl,
halogen, hydroxy, (C4-Ce)alkoxy, (Cy-Cg)alkyl-S-, aryloxy, heteroaryl,
~carboxy(C;-Celalkyl,  aryl(C;-Ce)alkyl,  halo(C;-Cg)alkyl,  hydroxy(C;-Cg)alkyl,
(C1-Cg)alkoxy(C;-Cg)alkyl, heteroxyclyl(C,;-Cg)alkyl, (Cy-Cg)alkyl-(C=0)-,
(C-Cg)alkoxy-(C=0)-, heteroxyclyl-(C=Q)-, | (R7)2N-(C=Q)-, halo(C;-Cg)alkoxy,
Rg-(O#S=O)-, (C1-Co)alkoxy-(C=0)-(C;-Cg)alkyl, (R7),N-(C=0)-(C;-Cg)alkyl hoic
(Ci-Ce)alkoxy(Cy-Co)alkoxy-(C=0)-, trong d6 cdc nhom aryl, heteroaryl hoic
heteroxyclyl nay duéi dang nhu vay hoic dudi dang phin tir ciia mot nhém khac doc lap
& mdi 14n xuit hién 12 nhém khong dugc thé hodc durgc thé béng 1 phe‘m’tl’x thé 1a
(C1-Ce)alkyl;

hogic Rs va ca hai Rg duoc gin vao ciing mdt nguyén tir cacbon trén vong dé tao
thanh nhém -(C=0)-;

R;, & mdi 1an xuit hién doc lap 1a H, (C;-Ce)alkyl, (Cs-C;)xycloalkyl hoic
carboxy(C;-Cq)alkyl, trong d6 nhom (C;-C;)xycloalkyl khéng dugc thé;

Ry & mdi 1an xuét hién ddc lép 1a (C1-Cg)alkyl hodc (Rg),N-;

Ry & mdi 1an xuét hién doc 1ap 1a (C;-Cg)alkyl.

Theo mét phuong 4n, séang ché dé cap dén hop chét b cdng thure I, trong do:

R; la (C-Coalkyl, (Cy-Ce)alkenyl, (C,-Cg)alkynyl, (C4-Cjp)xycloalkenyl, aryl,
halogen, (C4-Cyo)xycloalkenyloxy, aryloxy, aryl-S-, heteroaryl-S-, (R3),N-, (R4),C=N-,
heteroxyclyl, heteroaryl, aryl(C;-Cg)alkyl, (R3):N-(Cy-Cy)alkyl, carboxy(Cy-Cg)alkenyl,
(Cs-Cr)xycloalkyl(Cy-Cg)alkenyl ~ hodc  aryl(C,-Cg)alkenyl, trong d6 nhém
(C4-Cio)xycloalkenyl, aryl, heteroxyclyl, heteroaryl hodc (C;-C;)xycloalkyl nay duéi
dang nhu vy hodc dudi dang phan tir ctia mot nhém khéc 1a nhém khong dugc thé hoidc

dugc thé béng 1, 2 hoiac 3 phén tir thé Rg;
R; & mbi 1an xuit hién doc 1ap 1a H, (C;-Ce)alkyl hodc (C;-Cg)alkoxy(C;-Cg)alkyl;

R4 & mdi lan xuét hién doc 1ap 1a H hodc aryl, trong d6 nhém aryl nay & mdi lan
xuit hién doc 1ap dugc thé bing 1 phdn tir thé 1a (C,-Cealkyl, halogen hoic
(C1-Ce)alkoxy;
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R¢ & mdi 1an xuit hién doc 14p 1a (C;-Ce)alkyl, xyano, aryl, halogen, hydroxy,
(Cy-Ce)alkoxy, (C;-Ce)alkyl-S-, carboxy(C;-Ce)alkyl, aryl(C;-C)alkyl, halo(Cy-Cg)alkyl,
hydroxy(C;-Ce)alkyl, (C;-Cs)alkoxy(C;-Cg)alkyl, heteroxyclyl-(C=0)-, (R7),N-(C=0)-,
Rg-(0=S=0)- hodc (C;-Ce)alkoxy-(C=0)-(C;-Cg)alkyl, trong d6 nhém aryl hoic
~ heteroxyclyl ndy duéi dang nhu vay hodc duéi dang phan tir ciia mot nhém khéc 13 nhém

khong dugc thé;

R, & mbi 14n xuit hién 'dcf)c 14p 1a H, (C;-Cg)alkyl hodc (C5-C;)xycloalkyl, trong d6
nhém (C3-Cy)xycloalkyl khong dugc thé;

Ry & mBi 1dn xuét hién doc 14p 14 (C;-Coalkyl hosic (Rg),N-;

Ry & mdi 14n xuét hién doc 14p 1a (C;-Cg)alkyl.

Theo mot phurong 4n, sang ché dé cip dén hop chét ¢6 cong thire I, trong do:

R; 1a (Ci-Co)alkyl, (C,-Ce)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-,
(R4)2C=N-, heteroxyclyl, heteroaryl, aryl(C;-C¢)alkyl, (C;-C;)xycloalkyl(C,-Cq)alkenyl
- hodc aryl(C,-Cg)alkenyl, trong d6 nhom aryl nay, heteroxyclyl, heteroaryl hoic
(C5-Cy)xycloalkyl nay duéi dang nhu vy hoic duéi dang phan tir cia mot nhém khac 13
nhém khéng duoc thé hoge duge thé bing 1, 2 hodc 3 phan tir thé Re;

R & mdi 14n xuét hién doc 14p 13 H hodic (C;-Cealkyl:

R4 & mdi lan xut hién doc 1ap 1a H hoic aryl, trong d6 nhém aryl ndy & mdi 1an
xuat hién doc 18p dugc thé bing 1 phdn tr thé 1a (C;-Cgalkyl, halogen hoac
(Ci-Cg)alkoxy;

R6 Y mdi <12“1n xuét hién doc lap 1a (Cy-Cg)alkyl, xyano, aryl, halogen, hydroxy,
(C,-Ce)alkoxy, (C;-Cy)alkyl-S-, carboxy(C;-Cg)alkyl, halo(C-Cg)alkyl,
hydroxy(C;-Ce)alkyl, (C;-Ce)alkoxy(Ci-Ce)alkyl, heteroxyclyl-(C=0)-, (R;),N-(C=0)-
hodc Rg-(0=S=0)-, trong d6 nhém aryl hodc heteroxyclyl nay duéi dang nhu vy hodc
duéi dang phén tir ctia mot nhém khac 1 nhém khong dugce thé;

R; & mdi 1an xuét hién dc 1ap 1a H hodic (C;-Cg)alkyl;
Rg & m&i 14n xuét hién doc 14p 1a (C;-Cg)alkyl.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cbng thire I, trong do:

R; 1a (C;-Cg)alkyl, (C,-Ce)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heteroxyclyl,
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heteroaryl, aryl(C;-Cg)alkyl hodc aryl(C,-Cg)alkenyl, trong d6 nhom . aryl nay,
heteroxyclyl hodc heteroaryl ndy duéi dang nhu viy hoic duéi dang phan tir ciia mot

nhém khéc 12 nhém khong duoc thé hogc duge thé bang 1, 2 hodc 3 phén tir thé Rg;
R; & mbi 14n xuét hién doc 1ap 1a H hodic (C;-Cg)alkyl;

Rs & mbi 1an xuét hién doc 1ap 1a (Cy-Ce)alkyl, halogen, hydroxy, (C;-Cg)alkoxy,
carboxy(C;-Ce)alkyl, halo(C;-Cg)alkyl hodc (R;),N-(C=0)-;

R; & mdi 1an xut hién doc 1ap 1a H hodc (C;-Cg)alkyl.
Theo mot phuong 4n, sang ché dé cap dén hop chét co cong thirc I, trong do:

R; 1a (Cy-Co)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heteroaryi,
aryl(C;-Cq)alkyl hodc aryl(C,-C¢)alkenyl, trong d6 nhom aryl hodc heteroaryl nay duédi
dang nhu vay hodc dudi dang phén tr cla mot nhom khac 1a nhém khong dugce thé hodac

duoc thé béng 1 hodc 2 phén tr thé Rg;
R; & mdi 14n xuét hién doc 1ap 1a H hodc (C;-Cg)alkyl;

R¢ & mdi lan xuét hién doc lap 1a (C;-Cealkyl, halogen, (C;-Cg)alkoxy,
carboxy(C;-Ce)alkyl hodc halo(C;-Cg)alkyl.

Theo mot phuong 4n, sang ché dé cap dén hop chét co cOng thire I, trong do:

R; 1a (Cy-Cg)alkenyl, aryl, halogen, aryl-S-, heteroaryl hodc aryl(C,-Cg)alkyl,
trong d6 nhom aryl hodc heteroaryl nay duéi dang nhu vy hodic duéi dang phin tir cia
mdt nhém khéc 12 nhém khong dugce thé hoic dugce thé bang 1 hodc 2 phin tir thé Rg;

R & mdi 14n xut hién doc 1ap 1a (C;-Cq)alkyl, halogen hodc (C;-Cg)alkoxy.
Theo mot phuong 4n, sang ché dé cap dén hop chit co cong thire I, trong do:

R, 1a (C,-Cg)alkenyl, halogen, aryl-S- hodc aryl(C,;-Cg)alkyl, trong d6 nhém aryl
nay nhu mot phan ctia mdt nhém khéc 13 nhém khong duoc thé hoic dugc thé bang 1

hoac 2 ph?m tir thé R;
Rg & mdi 14n xuét hién doc lap 1a (C;-Ce)alkyl, halogen hodc (C;-Cg)alkoxy.

Theo mot phuong én, sang ché dé cap dén hop chit c6 cOng thire I, trong do:
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R; 1a (Cy-Cg)alkenyl, aryl, aryl-S-, heteroaryl hodc aryl(C;-Cg)alkyl, trong d6
nhom aryl hodc heteroaryl nay duéi dang nhu vay hodc dudi dang phin tir ciia mot nhém

khac 12 nhém dugc thé bang 1 hoic 2 phin tir thé Rg;
Rg & mbi 1an xuit hién doc 14p 1a (C;-Cg)alkyl hodc (Cy-Cg)alkoxy.
Theo mot phuong 4n, séang ché dé cap dén hop chét co cong thuce I, trong d6:

R; 1a (C,-Cg)alkenyl, aryl-S- hodc aryl(C;-Ce)alkyl, trong d6 nhém aryl ndy nhu
mdt phan ctia mdt nhém khac 13 nhém duge thé bang 1 hoic 2 phin tir thé Rg;

R¢ & mdi 14n xuét hién doc 1ap 1a (C;-Ce)alkyl hodc (C;-Cg)alkoxy.

Theo mdt phuong 4n, séng ché dé cap dén hop chit c6 cong thic I, trong d6: R; 1a
(Cy-Cg)alkenyl.

Theo mot phuong 4n, sang ché dé cap dén hop chit co cong thic I, trong do:

R; 12 aryl, trong 6 nhém aryl ndy khong dugc thé hoic duge thé bang 1 hoic 2
phén tir thé Rg;

'R6 & mbi 14n xut hién doc lap 1a (C4-Cg)alkyl, halogen hodc (C;-Cg)alkoxy.
Theo mot phuong 4n, sang ché dé cap dén hop chit co cong thuce [, trong do:

R; 1 aryl-S-, trong d6 nhém aryl nay khong duoc thé hoic dugc thé bang 1 hoic 2
phé.n tir thé Rg;

Rg & mbi 1an xuét hién doc lap 1a (C;-Cg)alkyl, halogen hodc (C;-Cg)alkoxy.

Theo mot phuong 4n, sang ché dé cap dén hop chit c6 cong thirc I, trong d6:

R, 1a heteroaryl, trong d6 nhém heteroaryl ndy khong duge thé hoic dugc thé bang
1 hodc 2 phén tir thé Rg;

Rs & mi 1an xuat hién doc 1ap 1a (C-Ce)alkyl, halogen hodc (C;-Cg)alkoxy.

Theo mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thuc I, trong do:
R, 1a aryl(C;-Cg)alkyl, trong d6 nhém aryl nay dugc thé bing 1 hodc 2 phan tir thé Rg;
Re & mdi 14n xuat hién doc 1ap 1a (C;-Cg)alkyl hodc (C;-Cq)alkoxy.

Theo mdt phuong 4n, sing ché @& cap dén hop chét c6 cong thirc I, trong d6 hop
chét nay la 2-brom-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-
(phenyletynyl)isophthalonitril,  4,5-dihydroxy-2-(prop-1-ynyl)isophthalonitril, ~ 4,5-
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dihydroxy-2-(1-metyl-1H-pyrrol-2-yl)isophthalonitril, 4,5-dihydroxy-2-(thiophen-2-
ylisophthalonitril,  2-(furan-2-yl)-4,5-dihydroxyisophthalonitril,  3°,4°,5°-triflo-3,4-
dihydroxybiphenyl-2,6-dicarbonitril,  4,5-dihydroxy-2-(naphtalen-1-yl)isophthalonitril,
- #’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-
(hydroxymetyl)biphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(naphtalen-2-
yl)isophthalonitril, 3,4-dihydroxy-4’-(isopropylthio)bipheny1-2,6-dicarbonitril, 3,4-
dihydroxy-4’-(metylthio)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-
isopropoxybiphenyl-2,6-dicarbonitril, 4’-(etylthio)-3,4-dihydroxybiphenyl-2,6-
dicarbonitril, 3,4-dihydroxy-4’-isopropoxy-3°,5’-dimetylbiphenyl-2,6-dicarbonitril, 4°-
butyl-3,4-dihydroxybiphenyl-Z,6_-dicarbonitril, 3,4-dihydroxy-2’,4’,5’-trimetylbiphenyl-
2,6-dicarbonitril, 3,4-dihydroxy-2’,5°-dimetylbiphenyl-2,6-dicarbonitril, 2-xyclohexenyl-
4,5-dihydroxyisophthalonitril,  3’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril,  3,4-
dihydroxybiphenyl-2,4’,6-tricarbonitril,A 3,4-dihydroxy-4’-(isopropylsulfonyl)biphenyl-
2,6-dicarbonitril, 2°,6’-dixyano-3°,4’-dihydroxy-N,N-dimetylbiphenyl-4-sulfonamit, (E)-
4,5-dihydroxy-2-(pent-1-enyl)isophthalonitril, axit 2’,6’-dixyano-3’,4’-
dihydroxybiphenyl-3-carboxylic, 3,4-dihydroxy-4’-(1-metoxyetyl)biphenyl-2,6-
dicarbonitril, (E)-2-(3,3-dimetylbut-1-enyl)-4,5 -dihydroxyisophthalonifril, 3,4-
dihydroxy-2’-metylbiphenyl-2,6-dicarbonitril, (E)-2-(2-xyclohexylvinyl)-4,5-
dihydroxyisophthalonitril, (Z)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril, axit 3-
(2°,6’-dixyano-3’,4’-dihydroxybiphenyl-4-yl)propanoic, 3,4-dihydroxy-3’-
(hydroxymetyl)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-3’-(metoxymetyl)biphenyl-2,6-
dicarbonitril, 2,6’ -dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamit, (E)-
4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril, ~3,4-dihydroxybiphenyl-2,6-dicarbonitril,

3’°,4’-diclo-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-3’-
(triflometyl)biphenyl-2,6-dicarbonitril, 2-(furan-3-yl)-4,5-dihydroxyisophthalonitril, 3,4-
dihydroxy-4’-(triflometyl)biphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(thiophen-3-

yDisophthalonitril, 4,5-dihydroxy-2-(5-metylfuran-2-yl)isophthalonitril, 4,5-dihydroxy-2-
(5-metylthiophen-2-yl)isophthalonitril, 2-benzyl-4,5-dihydroxyisophthalonitril, 2-
(benzofuran-2-yl)-4,5-dihydroxyisophthalonitril, 2-(5-clothiophen-2-yl)-4,5-
dihydroxyisophthalonitril, 2-(benzo[b]thiophen-2-yl)-4,5-dihydroxyisophthalonitril, (E)-
4,5-dihydroxy-2-styrylisophthalonitril, 4’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril,
3,4-dihydroxy-3°,5’-dimetylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-
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- (phenylthio)isophthalonitril, 4,5-dihydroxy-2-(p-tolylthio)isophthalonitril, 4,5-dihydroxy-
- 2-(4-metylbenzyl)isophthalonitril, ~2-(4-flobenzyl)-4,5-dihydroxyisophthalonitril, 4,5-
- dihydroxy-2-(4-hydroxybenzyl)isophthalonitril, 4,5-dihydroxy-2-(2-
metoxybenzyl)isophthalonitril, 4,5-dihydroxy-2-(4-(triflometoxy)benzyl)isophthalonitril,
- 2-(3-flo-4-metoxybenzyl)-4,5-dihydroxyisophthalonitril, 2-(2-flobenzyl)-4,5-
- dihydroxyisophthalonitril,  4,5-dihydroxy-2-(2-metylbenzyl)isophthalonitril,  2-(2,5-
dimetylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(3-flo-5-metylbenzyl)-4,5-
~ dihydroxyisophthalonitril, axit 3-(2,6-dixyano-3,4-dihydroxybenzyl)benzoic, 2-(4-flo-3-
metylbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-(3-
- metylbenzyl)isophthalonitril, 2-(5-flo-2-metoxybenzyl)-4,5-dihydroxyisophthalonitril, -2-
- (3,5-dimetylbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-(4-
- isopropylbenzyl)isophthalonitril, 2-(4-etylbenzyl)-4,5-dihydroxyisophthalonitril,  4,5-
dihydroxy-2-(naphtalen-1-ylmetyl)isophthalonitril, axit 5-(2,6-dixyano-3,4-
'dihydroxybenzyl)-2-hydroxybenzoic, 2-(2,4-dimetylbenzyl)-4,5-
dihydroxyisophthalonitril, 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-dihydroxyisophthalonitril,
- 2-xyclopentenyl-4,5-dihydroxyisophthalonitril, axit (E)-3-(2,6-dixyano-3,4-
- dihydroxyphenyl)acrylic, (E)-4,5-dihydroxy-2-(3-metoxyprop- 1-enyl)isophthalonitril, |
" 4,5-dihydroxy-2-(5-(morpholinometyl)thiophen-2-yl)isophthalonitril, 3,4-dihydroxy-4’-
~ (morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril, 2-(5’-hexyl-2,2’-bithiophen-5-yl)-4,5-
~ dihydroxyisophthalonitril,  2-(1-benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitril,

- 2-(5-hexylthiophen-2-yl)-4,5-dihydroxyisophthalonitril, (2)-2-(but-2-enyl)-4,5-

*dihydroxyisophthalonitril, 4,5-dihydroxy-2-(3-metylbut-2-enyl)isophthalonitril, (E)-2-
(but-2-enyl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-metylisophthalonitril, 4,5-
dihydroxy-2-(2-metylprop-1-enyl)isophthalonitril, 3,4-dihydroxy-3’-metylbiphenyl-2,6-
- dicarbonitril,  4,5-dihydroxy-2-vinylisophthalonitril,  4,5-dihydroxy-2-(prop-1-en-2-
- yDisophthalonitril, 2-(2-etoxythiazol-5-y1)-4,5-dihydroxyisophthalonitril, 2-allyl-4,5-
dihydroxyisophthalonitril, 3’-(tert-butoxymetyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitril,
tert-butyl 2’,6’-dixyano-3’,4’-dihydroxybiphenyl-3-carboxylat, 3,4-dihydroxybiphenyl-
2,3’,6-tricarbonitril, 2’,6’-dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-3-carboxamit,
- 2°,6’-dixyano-N-xyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamit,  2°,6’-dixyano-N-
‘xyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamit, - 2°,6’-dixyano-N,N-dietyl-3’,4’-
dihydroxybiphenyl-4-carboxamit, 2’,6’-dixyano-N,N-dietyl-3’,4’-dihydroxybiphenyl-3-
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carboxamit, 2’,6’-dixyano-N-etyl-3’,4’-dihydroxybiphenyl-3-carboxamit, 2°,6’-dixyano-
‘3°,4’-dihydroxy-N,N-dimetylbiphenyl-3-carboxamit, 4’-flo-3,4-dihydroxybiphenyl-2,6-
dicarbonitril, 3’,4’-diflo-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 4’-flo-3,3’ 4~
-+ trihydroxybiphenyl-2,6-dicarbonitril, (E)-4,5-dihydroxy-2-(3-phenylprop-1-

" enyl)isophthalonitril, 4’-flo-3,4-dihydroxy-3’-metoxybiphenyl-2,6-dicarbonitril, axit 5-

(2,6-dixyano-3,4-dihydroxyphenyl)thiophen-2-carboxylic, 3,4-dihydroxy-4’-
(metylsulfonyl)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-propoxybiphenyl-2,6-
“dicarbonitril, axit 2°,6’-dixyano-3’,4’-dihydroxybiphenyl-4-carboxylic, 4’-clo-3,4-
- dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(5-phenylthiophen-2-

- yDisophthalonitril, 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-

- 4’-propylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(1-phenylvinyl)isophthalonitril, axit
- 2°,6’-dixyano-3’,4’-dihydroxybiphenyl-2-carboxylic, axit 4-(2,6-dixyano-3,4-
- dihydroxybenzyl)benzoic, (E)-4,5-dihydroxy-2-(4-metoxystyryl)isophthalonitril, 3,4-
- dihydroxy-3’,4’-dimetylbiphenyl-2,6-dicarbonitril, (E)-4,5-dihydroxy-2-(4-
- metylstyryl)isophthalonitril, 4,5-dihydroxy-2-(6-hydroxynaphtalen-2-yl)isophthalonitril,
4’-flo-3,4-dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(3-metylbut-2-
~“en-2-yl)isophthalonitril, 2-(2,5-dimetylthiophen-3-yl)-4,5-dihydroxyisophthalonitril, 2-
(2,3-diflo-4-metylbenzyl)-4,5-dihydroxyisophthalonitril, - axit  2-(4-(2,6-dixyano-3,4-
- dihydroxybenzyl)phenyl)propanoic, -~ (E)-2-(3-xyclopentylprop-1-enyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitril,
axit 2-(4-(2,6-dixyano-3,4-dihydroxyphenyl)-1H-pyrazol-1-yl) axetic, 4,5-dihydroxy-2-
(1-metyl-1H-pyrazol-4-yl)isophthalonitril, 4,5-dihydroxy-2-(3-metoxyprop-1-
- ynyl)isophthalonitril, (E)-4,5-dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitril, (E)-2-

- (2-xyclopropylvinyl)-4,5-dihydroxyisophthalonitril, : 2’,6’-dixyano-3’,4’-

“dihydroxybiphenyl-4-carboxamit, 3,4-dihydroxy-3°,4’-dimetoxybiphenyl-2,6-
~dicarbonitril, 3,4-dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitril, 2-(2,3-
dihydrobenzofuran-5-yl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-(6-
metoxynaphtalen-2-yl)isophthalonitril, 4,5-dihydroxy-2-(4-
- (hydroxymetyl)benzyl)isophthalonitril, 2-(2,6-diflo-3-metylbenzyl)-4,5-
“dihydroxyisophthalonitril, 4,5-dihydroxy-2-(4-(triflometyl)phenylthio)isophthalonitril, 2-
- (2,4-dimetylphenylthio)-4,5-dihydroxyisophthalonitril, ~metyl  3-(4-(2,6-dixyano-3,4-
- -dihydroxyphenylthio)phenyl)propanoat, 4,5-dihydroxy-2-(p-tolyloxy)isophthalonitril,
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-~ (E)-2-(2,4-diflostyryl)-4,5-dihydroxyisophthalonitril, (E)-4,5-dihydroxy-2-(3-
- (triflometyl)styryl)isophthalonitril, (E)-4,5-dihydroxy-2-(4-metylpent-1-
enyl)isophthalonitril, (E)-2-(3,5-diflostyryl)-4,5-dihydroxyisophthalonitril, axit 2-(4-(2,6-

- dixyano-3,4-dihydroxybenzyl)phenyl)axetic, 2-(4-clobenzyl)-4,5-
dihydroxyisophthalonitril, 3,4-dihydroxy-4’-metylbiphenyl-2,6-dicarbonitril, axit 3-(4-
(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)propanoic, 4,5-dihydroxy-2-(4-
(triflometyl)benzyl)isophthalonitril, (E)-4,5-dihydroxy-2-(4-
(triflometyl)styryl)isophthalonitril, 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitril, axit

- 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic, : 2-(4-etylphenylthio)-4,5-
dihydroxyisophthalonitril, 2-(4-clophenylthio)-4,5-dihydroxyisophthalonitril, 4,5-
*+ dihydroxy-2-(o-tolylthio)isophthalonitril, metyl 4-(2,6-dixyano-3,4-
- dihydroxyphenylthio)benzoat, 2-(2-clophenylthio)-4,5-dihydroxyisophthalonitril, metyl
2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat, axit 2-(4-(2,6-dixyano-3,4-
dihydroxyphenylthio)phenyl)axetic, axit 2-(2,6-dixyano-3,4-

- dihydroxyphenylthio)benzoic, axit ' 3-(4-(2,6-dixyano-3,4-
dihydroxyphenylthio)phenyl)propanoic, - : 4,5-dihydroxy-2-(4-
metoxyphenylthio)isophthalonitril, metyl 2-(4-(2,6-dixyano-3,4-

dihydroxybenzyl)phenyl)axetat, = 4,5-dihydroxy-2-(3-metoxyphenylthio)isophthalonitril,
metyl  4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoat, 4,5-dihydroxy-2-(pyridin-4-
ylthio)isophthalonitril, —axit 3-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic, 2-(4-
xyanophenylthio)-4,5-dihydroxyisophthalonitril, - - 4,5-dihydroxy-2-(naphtalen-2-
ylthio)isophthalonitril, 2-(4;(2,6¥dixyano-3,4-dihydroxybenzyl)phenyl)-N,N-
dietylaxetamit, 2-(4-etylphenoxy)-4,5-dihydroxyisophthalonitril, 2-(4-axetylphenoxy)-
4,5-dihydroxyisophthalonitril, : 4,5-dihydroxy-2-(1-ox0-2,3-dihydro-1H-inden-5-
yloxy)isophthalonitril, axit 2-(2°,6’-dixyano-3’,4’-dihydroxybiphenyl-4-yl)axetic, 2-(2,4-
dimetylphenoxy)-4,5-dihydroxyisophthalonitril, : 2-(4-clophenoxy)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(4-(triflometyl)phenoxy)isophthalonitril, 4,5-
dihydroxy-2-(1H-inden-3-yl)isophthalonitril, 4,5-dihydroxy-2-
(morpholinometyl)isophthalonitril, 2-((dietylamino)metyl)-4,5-dihydroxyisophthalonitril
- hydroclorua, 4,5-dihydroxy-2-(((2-hydroxyetyl)amino)metyl)isophthalonitril hydroclorua
(1:1), 4,5-dihydroxy-2-(3-hydroxypropyl)isophthalonitril, 2-amino-4,5-
- dihydroxyisophthalonitril, ~ 4,5-dihydroxy-2-(pyrolidin-1-yl)isophthalonitril,  2-(2,6-
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dimetylmorpholino)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-
~morpholinoisophthalonitril, ~ 4,5-dihydroxy-2-(isopropylamino)isophthalonitril,  4,5-
- dihydroxy-2-(3-metoxypropylamino)isophthalonitril, 2,4,5-trihydroxyisophthalonitril, 2-
- etyl-4,5-dihydroxyisophthalonitril,  3,4-dihydroxy-4’-metoxybiphenyl-2,6-dicarbonitril,
- 3,4-dihydroxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril, N-butyl-2°,6’-
- dixyano-3’,4’-dihydroxybiphenyl-4-carboxamit, 2-(3,3-dimetylbutyl)-4,5-
 dihydroxyisophthalonitril, 4,5-dihydroxy-2-(piperidin- 1-yl)isophthalonitril, 2-
- (hexylamino)-4,5-dihydroxyisophthalonitril, : - 2-(xyclohexylamino)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(2-metoxyetylamino)isophthalonitril, 2-(4-

. benzylpiperidin-1-y1)-4,5-dihydroxyisophthalonitril, = - 4,5-dihydroxy-2-(pentan-3-

- ylamino)isophthalonitril, (E)-2-(4-etylbenzylidenamino)-4,5-dihydroxyisophthalonitril,
(E)-4,5-dihydroxy-2-(4-metoxybenzylidenamino)isophthalonitril, (E)-2-(4-
- flobenzylidenamino)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-
tosylisophthalonitril, axit 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoic, 2-
~ (benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril, 2-(4-flophenylthio)-4,5- -
dihydroxyisophthalonitril, 2-(biphenyl-4-ylmetyl)-4,5-dihydroxyisophthalonitril, 2-(4-
clo-2-metylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(2-etylbenzyl)-4,5-
dihydroxyisophthalonitril, 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-
dihydroxyisophthalonitril, chit ddng phan d6i anh A cta 4,5-dihydroxy-2-(p-
tolylsulfinyl)isophthalonitril, chit ddng phan d§i 4nh B cua 4,5-dihydroxy-2-(p-
- tolylsulfinyl)isophthalonitril, 2-((xyclohexylmetyl)amino)-4,5-dihydroxyisophthalonitril,

- 4,5-dihydroxy-2-(4-phenoxyphenylthio)isophthalonitril, 4,5-dihydroxy-2-(pyridin-3-

“yl)isophthalonitril, 4,5-dihydroxy-2-(4-(2,2,2-triﬂoetyl)benzyl)isophthalonitril, 4,5-

dihydroxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril, 4,5-dihydroxy-2-((4-
(morpholin-4-carbonyl)phenyl)thio)isopththalonitril,- 4,5-dihydroxy-2-(metyl(p-
tolyl)amino)isophthalonitril hodc 4,5-dihydroxy-2-((6-metoxynaphtalen-2-

yl)metyl)isophthalonitril.
M5 ta chi tiét sang ché

Céc thuat ngit dugc dung trong ban mo ta dugc chi ra duéi ddy. Thuat ngir “it nhit
mdt” dugc sir dung trong ban mo ta dé chi mot hodc nhiéu, nhu mot. Vi dy, thudt ngir “it
nhit mét nhém hydroxy(C;-Ce)alkoxy” dugc ding dé chi mot hodc nhidu nhém
hydroxy(C;-Cg)alkoxy, nhu mdt nhom hydroxy(C;-Cg)alkoxy.
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Thuét ngit “(C;-Cg)alkyl” duge st dung trong ban md ta & chi nh6m hydrocarbon

- no mach théng hodc mach nhanh ¢4 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon. Vi du cu thé vé

Y A

nhém (C;-Ce)alkyl bao gbm, nhung khéng chi gi6i han &, metyl, etyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, pent-3-yl, hexyl, va 3,3-dimetylbutyl.

Thudt ngit “(Cy-Ce)alkenyl” dugc st dung trong ban md td d& chi nhém
hydrocarbhon mach thing hoic mach nhanh ¢6 2, 3, 4, 5 hodc 6 nguyén tir carbon va it
nhét mot lién két d6i cacbon-cacbon. Vi du cu thé v& nhém (Cy-Ce)alkenyl bao gém,
nhung khong chi gidi han &, vinyl, prop-1-en-1-yl, prop-1-en-2-yl, allyl, but-2-en-1-yl, 2-
metylprop-1-en-1-yl, pent-1-en-1-yl, 3-metylbut-2-en-1-yl, 3-metylbut-2-en-2-yl, 4-
metylpent- l-en-1-yl, va 3,3 -dimetylbut-1-en-1-yl.

Thuat nglt “(C,-Cg)alkynyl” dugc st dung trong ban mé td d& chi nhém

hydrocarbon mach thing hodc mach nhanh c6 2, 3, 4, 5 hodc 6 nguyén tir carbon va it

_nhét mdt lién két ba cacbon-cacbon. Vi du cu thé Vé nhém (C,-Cg)alkynyl bao gbm,

nhung khong chi gidi han 6, etynyl, prop-l-yn-l-yl, va 3,3-dimetylbut-l-yn-1-y1.
Thuat ngir “(C5-Cy)xycloalkyl” dugc st dung trong ban méb ta d& chi nhom
hydrocarbon no mach vong c6 3, 4, 5, 6 hodc 7 nguyén tir cacbon. Vi du cu thé v& nhém

(C3-Cy)xycloalkyl bao gém, nhung khong chi giéi han &, xyclopropyl, xyclopentyl, va

- xyclohexyl.

Thudt ngir “(C4-Cyo)xycloalkenyl” dugc st dung trong ban mé ta dé chi nhom
hydrocarbon don vong c6 3, 4, 5, 6 hodc 7 nguyén tir carbon va it nhat mot lién két doi
éacbon-cacbon hoic @ chi nhém hydrocarbon hai vong khong no mét ph?ln c6 8, 9 hodc
10 canh. Khi nhém (C4-Cyg)xycloalkenyl 1a hydrocarbon hai vong khong no mét phan c6
8, 9 hodc 10 canh, thi mét trong sb cic vong niy tlly ¥ 1a vong thom. Vi du cu thé vé
nhém (C4-Cjg)xycloalkenyl bao gdm, nhung khéng chi gi6i han &, xyclopent-1-en-1-yl,
xyclohex-1-en-1-yl, va 2,3-dihydro-1H-inden-5-yl. -

Thuft ngir “aryl” dwugc sit dung trong ban md ta dé chi nhém hydrocarbon thom

don vong c6 6 nguyén tir cacbon hoic dé chi nhém hydrocarbon thom hai vong c6 10

- nguyén tir cacbon. Vi du cu thé vé& nhém aryl bao gém, nhung khong chi giGi han 6,

~ phenyl va naphtalen-2-yl.

Thuét ngit “halo” hodc “halogen” dugc sit dung trong ban mé ta dé chi flo, clo,

brom hoic iot.
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‘Thuat ngit “hydroxy” dugc sir dung trong ban mé ta dé chi nhém -OH.

Thuét ngr “(C;-Cg)alkoxy” dugc st dung trdng ban mod td dé chi nhém
~ (C-Cg)alkyl duoc lién két voi phan tir mach chinh nhe nguyén tir oxy. Vi du cu thé vé
nhém (C;-Cg)alkoxy bao gém, nhung khong chi giéi han &, metoxy, etoxy, propoxy,

“ isopropoxy, tert-butoxy, va neopentyloxy.

- Thuét ngir “(C4-Cg)xycloalkenyloxy” duge st dung trong ban mo ta dé chi nhém
 (C4-Cyp)xycloalkenyl dugc lién két véi phan tir mach chinh nguyén tir oxy. Vi du cu thé
| v& nhém (C4-C10)xycloalkenyloxy bao gdm, nhung khong chi gi6i han ¢, xyclopent-1-
' .:en-l-yloxy va 2,3-dihydro-1H-inden-5-yloxy.

Thuat ngit “aryloxy” dugc st dung trong ban mo ta dé chi nhém aryl dugc lién két
 véi phan tt mach chinh nhé nguyén ttr oxy. Vi du cu thé v& nhém aryloxy bao gdm,
' nhu'ng khong chi gi6i han &, phenoxy va naphtalen-1-yloxy.

‘ Thuat ngit “heteroaryl” dugc sir dung trong ban md ta dé chi nhém thom don vong
co 5 6 hodc 7 canh chua 1, 2, 3 hodc 4 di nguyén tir trén vong, cc di nguyén tir ndy doc
| lap v&1i nhau dugc chon tir N, O, va S hoic @ chi nhém thom hai vong ¢6 8, 9 hodc 10
h caﬁh'ch&a 1,2, 3 hodc 4 di nguyén tr trén vong, cac di nguyén t ndy doc 1ap v6i nhau
o ‘dugce chon tir N, O, va S. Vi du cu thé vé& nhém heteroaryl bao gém, nhung khong chi gidi
han ¢, 1H-pyrrol-2-yl, furan-2-yl, thiophen-2-yl, thiophen-3-yl, 1H-pyrazol-4-yl,
thiazol-5-yl, benzofuran-2-yl, benzo[b]thiophen-2-yl, va benzo[d][1,3]dioxol-5-yl.

Thuét nglt “heteroaryloxy” dugc sit dung trong ban md ta dé chi nhém heteroaryl
| dugc lién két v6i phan tr mach chinh nho nguyén t& oxy. Vi du cu thé v& nhom
heteroaryloxy bao gém, nhung khong chi gi6i han &, pyridin-4-yloxy va
benzo[d][1,3]dioxol-5-yloxy. "

Thuat ngit “heteroxyclyl” duoc sit dung trong ban mé ta dé chi nhém don vong no
hozc khong no mdt phan c6 5, 6 hodc 7 canh chtra 1 hodc 2 di nguyén tr trén vong, cac
di nguyén ti nay doc 1ap véi nhau duge chon tir N, O, va S hodc dé chi nhém hai vong no
hoe_ic khong no mot ph?m 6 8, 9 hodc 10 canh chira 1 hodc 2 di nguyén tir trén vong, cac
di ngﬁyéh tir nay doc 1ap véi nhau duge chon tir N, O, va S. Khi nhém heteroxyclyl 13
hodc dé chi nhom hai vong khéng no mot phr?m o 8, 9 hodc 10 canh, thi mot trong sb cac

-~ .vong nay tiy ¥ 13 vong thom. Vi du cu thé v& nhém heteroxyclyl bao gdm, nhung khong
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chi gi¢i han 6, pyrolidin-1-yl, piperidin-1-yl, 3,6-dihydro-2H-pyran-4-yl, morpholino, va
2,3-dihydrobenzofuran-5-yl.

Thuit ngir “aryl(Cl-Cg)alkyl” dugc st dung trong ban md ta dé chi nhém aryl
- duge lien két v6i phan tir mach chinh nhd nhém (C;-Cglalkyl. Vi du cu thé v& nhém
aryl(C;-Cg)alkyl bao gdm, nhung khong chi gi6i han &, benzyl, 2-phenetyl, va
- 3-phenylpropyl.

Thuat ngir “halo(C;-Cg)alkyl” dugc st dung trong ban mé ta dé chi it nhit mot
halogen dugc lién két v6i phan tir mach chinh nh nhém (C1-Cg)alkyl. Khi ¢6 nhiéu

halogen, c4c halogen nay c6 thé dugc gén véi nguyén tir cacbon giong hodc khéac nhau va

- cac halogen nay c6 thé giéng hozc khac nhau. Vi du cu thé vé nhém halo(C;-Cg)alkyl bao

gérri, nhung khong chi gidi han 6, triflometyl va 3-brompropyl.

Thuét ngit “hydroxy(C;-Cg)alkyl” dugc sir dung trong ban mé ta dé chi it nhat mot
hydroxy dugc lién két v6i phan tir mach chinh nhd nhém (C1-Cg)alkyl. Khi c¢6 nhiéu
- nhém hydroxy, cdc nhém hydroxy nay c6 thé duoc gin véi nguyén tir cacbon gidng hodc
khéc nhau..Vi du cu thé v& nhom hydroxy(C;-Ce)alkyl bao gbm, nhung khong chi gidi
han &, hydfoxymetyl, 2-hydroxyetyl, va 3-hydroxypropyl.

Thuat ngit “(C;-Cg)alkoxy(C;-Ce)alkyl”-duge sir dung trong ban mé ta dé chi it
nhét mot nhom (C;-Cqg)alkoxy dugc lién két véi phin t¢ mach chinh nhd nhém
(C;-Ce)alkyl. Khi c6 nhidu nhém (C;-Cg)alkoxy, cac nhém (C;-Ce)alkoxy nay cé thé
- dugc gin v&i nguyén tir cacbon gidng hoag khéc nhau va cac nhém (C;-Cg)alkoxy nay c6
thé gidng hoic khac nhau. Vi‘ du cu thé vé nhom (C;-Ce)alkoxy(Cy-Ce)alkyl bao gdm,
nhung khong chi gidi han &, metoxymetyl, 1-metoxyetyl, 2-metoxyetyl, 3-metoxypropyl,
va tert-butoxymetyl.

Thuét ngit “heteroxyclyl(C;-Cg)alkyl” duge st dung trong ban mo ta dé chi nhém
heteroxyclyl dugc lién két v6i phan tir mach chinh nh nhém (C1-Cg)alkyl. Vi du cu thé
vé nhém heteroxyclyl(C,-Cg)alkyl bao gdm, nhung khéng chi giéi han &,
morpholinometyl va 3-(pyrolidin- 1-yl)propyl.

* Thuft ngit “carboxy” dugc sir dung trong ban mé ta dé chi nhém -COOH.
Thuét ngir “carboxy(C,-Cg)alkenyl” dugc sit dung trong ban mé ta dé chi nhom |

éarboiy duoc lién két voi phan tr mach chinh nhé nhém (C,-Cg)alkenyl. Vi du cu thé vé
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nhém carboxy(C,-Cg)alkenyl bao gdm, nhung khong chi giéi han ¢, 2-carboxyvinyl va
2-carboxyallyl.

Thuit ngit *“(C;-C7)xycloalkyl(C,-Ce)alkenyl” dugc st dung trong ban mé ta dé
chi nhém (C;-Cy)xycloalkyl dugc lién két véi phdn t¢ mach chinh nhd nhém
~ (Cy-Cg)alkenyl.. Vi du cu thé v& nhém (C5-Cy)xycloalkyl(C,-Cg)alkenyl bao gém, nhung
khong chi giéi han &, 2-xyclopropylvinyl, 2-xyclohexylvinyl, va 3-xyclopentylprop-1-
en-1-yl.

" Thuét ngir “aryl(C,-Ce)alkenyl” dugc sir dung trong ban md ta d& chi nhém aryl
dugc lién két vai phan tr mach chinh nhd nhém (C,-Cg)alkenyl. Vi du cu thé vé nhém
“aryl(C,-Cg)alkenyl bao gdm, nhung khéng chi gi6i han &, styryl, 1-phenylvinyl, va
3-phenylprop-1-en-1-yl.

-+ Thuat ngit “(C;-Cs)alkoxy(C,-Cg)alkenyl” dugc st dung trong ban mo ta dé chi it
nhit mot nhém (C,-Celalkoxy dugc lién két v6i phan tir mach chinh nhs nhém
- (Cy-Cg)alkenyl. Khi c6 nhiéu nhém (Cy-Ce)alkoxy, cac nhom (C;-Cg)alkoxy nay cé thé
- dirgc gén véi nguyén tir cacbon giéng hodc khac nhau va cac nhom (C;-Cg)alkoxy nay c6
thé giéng hodc khac nhau. Vi du cy thé vé nhém (C1-Cg)alkoxy(C,-Cg)alkenyl bao gém, :
nhung khong chi giéi han ¢, 3-metoxyprop-1-en-1-yl va 3-etoxyprop-1-en-2-yl.

- Thuat nglt “heteroxyclyl(C,-Ce)alkenyl” dugc st dung trong ban md ta dé chi =~
nhém heteroxyclyl dugc lién két v6i phan tir mach chinh nhd nhém (Cy-Cg)alkenyl. Vi du
~ cu thé v& nhém heteroxyclyl(C,-Cg)alkenyl bao gdm, nhung khong chi- giéi han ¢,
4-(pyrolidin-1-yl)but-2-en-1-yl va 3 -metyl-4-rhorpholinobut-Z-en-2-yl.

Thust ngit “heteroaryl(C,-Cg)alkenyl” dugc sit dung trong ban md ta d& chi nhém
heteroaryl dugc lién két v6i phan tir mach chinh nhd nhém (Cy-Cg)alkenyl. Vi du cy thé
vé nhém heteroaryl(C,-Cg)alkenyl bao gdm, nhung khong chi giéi han &,
2~(thiophen-3-yl)vinyl va 3-metyl-4-(1H-pyrazol-4-yl)but-2-en-2-yl.

Thuit ngit “carboxy(C,-Cg)alkynyl” dugc st dung trong ban mo ta dé chi nhom
carboxy dugc lién két v6i phan tir mach chinh nho nhém (Cy-Ce)alkynyl. Vi du cu thé vé
nhém carboxy(Cy-Cg)alkynyl bao gdm, nhung khoéng chi gi6i han &, carboxyetynyl va
3-carboxyprop-1-yn-1-yl.
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Thuét ngit “(C5-Cy)xycloalkyl(C,-Cg)alkynyl” dugc st dung trong ban mo ta dé
chi nhém (C;-C;)xycloalkyl dugc lién két voi phin tr mach chinh nhd nhém
(C,-Cg)alkynyl. Vi du cu thé v& nhom (C5-Cy)xycloalkyl(Cy-Cg)alkynyl bao gdm, nhung
khong chi gidi han &, xyclopropyletynyl va 3-xyclopentylprop-1-yn-1-yl.

Thuét ngit “aryl(C,-Cg)alkynyl” dugc st dung trong ban mé ta dé chi nhém aryl
dugc lién két véi phan tir mach chinh nhd nhém (C,-Cg)alkynyl. Vi dy cu thé v& nhém
aryl(C,-Cg)alkynyl bao gdm, nhung khéng chi gi6i han &, phenyletynyl va
3-(naphtalen-1-yl)prop-1-yn-1-yl.

Thuét ngir “(C,-Cg)alkoxy(C,-Cg)alkynyl” duge st dung trong ban mo ta dé chi it
nhit mot nhom (C,-Cg)alkoxy dugc lién két véi phan tr mach: chinh nhd nhém
(Cy-Cg)alkynyl. Khi c6 nhiéu nhém (C;-Cg)alkoxy, céc nhém (C1-Cg)alkoxy nay cé thé
dugc gan véi nguyén tir cacbon gidng hodc khac nhau va cidc nhém (C;-Cg)alkoxy nay ¢
‘thé giéng hoic khac nhau. Vi du cu thé vé nhoém (C;-Cg)alkoxy(C,-Cq)alkynyl bao gém,
nhung khong chi gi6i han 6, tert-butoxyetynyl va 3-metoxyprop-1-yn-1-yl.

~

Thuét ngit “heteroxyclyl(C,-Ce)alkynyl” dugc st dung trong ban mé ta dé chi
“nhém heteroxyclyl duoc lién két véi phén tr mach chinh nhd nhém (C,-Cy)alkynyl. Vi
du cu thé v& nhém heteroxyclyl(C,-Cg)alkynyl bao gdm, nhung khong chi gigi han &,
--morpholinoetynyl va 3-(piperidin-1-yl)prop-1-yn-1-yl.

Thuét ngir “heteroaryl(C,-Cg)alkynyl” dugc st dung trong ban md ta d& chi nhém
heteroaryl dugc lién két véi phan tir mach chinh nh nhém (Cy-Cg)alkynyl. Vi du cu thé
vé nhém heteroaryl(C,-Cg)alkynyl bao gdm, nhung | khong chi giéi han ¢,
- thiophen-3-yletynyl va 3-(1H-pyrazol-4-yl)prop-1-yn-1-yl.

Thuat ngit “halo(C;-Cg)alkoxy” dugc st dung trong ban mé ta dé chi it nhit mot
“halogen dugc lién két véi phan tr mach chinh nhd nhém (C1-Cg)alkoxy. Khi c¢é nhiéu
halogen, cc halogen ndy c6 thé duogc gin véi nguyén tir cacbon gidng hogc khac nhau va
c4c halogen nay c6 thé gibng hoic khac nhau. Vi du cu thd v& nhém halo(C;-Cg)alkoxy
bao gdm, nhung khong chi gi¢i han &, triflometoxy va 1,1,2,2-tetrafloetoxy.

Thuét ngit “hydroxy(C;-Ce)alkoxy” dugc sir dung trong ban mé ta dé chi it nhét
~ mdt hydroxy duoc lién két véi phén t mach chinh nh¢ nhém (C;-Ce)alkoxy. Khi c6

~ nhiéu nhém hydroxy, cic nhém hydroxy nay c6 thé dugc gin véi nguyén tr cacbon
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gidng hodc khac nhau. Vi du cu thé v& nhém hydroxy(C;-Cg)alkoxy bao gdm, nhung
khong chi gi6i han &, hydroxymetoxy va 3-hydroxy-2,2-dimetylpropoxy.

Thuét ngir “(C,-Ce)alkoxy(C;-Cg)alkoxy” dugce sir dung trong ban mo ta dé chi it
nhit mét nhém (C;-Cealkoxy dugc lién kbt voi phan t&¢ mach chinh nhd nhém
(C1-Cg)alkoxy. Céc nhém (C;-Cg)alkoxy ndy cé thé gibng hodc khac nhau. Khi c6 nhidu
nhém (C;-Cg)alkoxy dugc lién két voi phéin tr mach chinh nhd nhém (C;-Cg)alkoxy, thi
céc nhém (C,-Cg)alkoxy ndy cé thé duoc gin véi nguyén tir cacbon gidng hoidc khac
nhau. Vi du cu thé v& nhém (C1-Cg)alkoxy(C;-Cg)alkoxy bao gdm, nhung khong chi giGi

han &, 2-metoxyetoxy va 3-metoxy-2,2-dimetylpropoxy.

Thuét ngir “hydroxy(C;-Cg)alkoxy(C;-Cylalkyl” duge sit dung trong ban mé ta dé

chi it nhit mot hydroxy(C;-Cg)alkoxy duge lién két véi phén tir mach chinh nhd nhém

(C1-Cgalkyl. Khi ¢6 nhidu nhém hydrbxy(C1~C6)alkoxy, thi c4c nhém

- hydroxy(C;-Cg)alkoxy nay c6 thé dugc gin véi nguyén tir cacbon gidng hodc khac nhau

va cac nhém hydroxy(C;-Cg)alkoxy nay c6 thé gidng hodc khac nhau. Vi du cu thé vé

nhom hydroxy(C;-Ce)alkoxy(C;-Cg)alkyl bao gdm, nhung khéng chi giéi han &, (3-
- hydroxy-2,2-dimetylpropoxy)metyl va 2-(hydroxymetpxy)pmp-Z-yl.

- Thuét ngit “(Cs-C;)xycloalkyl(C;-Ce)alkyi” duge sir dung trong ban mo ta dé chi
nhém (C;-Cy)xycloalkyl duoc lién két v6i phan tir mach chinh nhd nhém (Ci-Cgalkyl. Vi
dy cy thé vé nhém (C;-C;)xycloalkyl(C;-Cg)alkyl bao gdm, nhung khéng chi gi6i han &,
- xyclohexylmetyl va 2-xyclopentyletyl.

Thuat ngit “xyano” dugc sir dung trong ban md ta dé chi nhém -CN.

~

Thuét ngit “carboxy(C;-Cg)alkyl” dugc sir dung trong ban md ta dé chi nhém
- carboxy dugc lién két v6i phan tir mach chinh nhd nhém (C;-Ce)alkyl. Vi du cu thé vé
nhém carboxy(C,-Cg)alkyl bao gdm, nhung khong chi gi6i han &, carboxymetyl,
1-carboxyetyl, va 2-carboxyetyl.

| Thuat ngit “(C;-Cs)alkyl” duge sir dung trong ban mé ta dé chi nhém hydrocarbon
no. mach théng hodc mach nhanh ¢6 1, 2, 3, 4 ho#c 5 nguyén tir cacbon. Vi du cu thé vé
nhém (C;-Cs)alkyl bao gdm, nhung khong chi giéi han &, metyl, etyl, propyl, isopropyl,
‘pentyl, va neopentyl.
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Céac mubi duge dung, vi du mudi kim loai va muéi cdng axit véi ca axit hitu co 14n
axit vo co da dugc biét dén trong linh vuc dugc phém. Vi du cu thé v& mubi kim loai
dugc dung bao g(‘A)m, nhung khong chi gigi han &, mubi liti, natri, kali, canxi, magie,
nhom va k&m. Vi du cu thé vé mudi cong axit duge dung bao gbm, nhung khong chi gidi
- han 6, clorua, bromua, sulfat, nitrat, phosphat, sulfonat, metan sulfonat, format, tartrat,

maleat, xitrat, benzoat, salixylat, va ascorbat.

Este dugc dung cia cdc nhém hydroxy c6 thé dugc tdng hop bing cac phuong
phap da biét bing cach st dung cic axit carboxylic dugc dung théng thuong trong linh
vuc dugce phém. Vi du cu thé v& este dugc dung ctia cdc nhém hydroxy bao gém, nhung

khong chi gidi han &, este dugc tao ra tir axit butyric va axit pentanoic.

Este dugc dung cla cic nhém carboxy c6 thé duoc tbng hop bang cac phuong
phép da biét bing cach sir dung-céc rugu dugc dung thong thudng trong linh vuc dugce
phém. Vi du cu thé v& este duoc dung cla cic nhém carboxy bao gdm, nhung khong chi
" gidi han &, este dugc tao ra tir propan-1-ol, butan-1-ol, va 2-metylpropan-1-ol.

Séng ché ciing d& xuét cac chét'déng ‘phan hinh hoc, vi du chat ddng phan Z va
chét ddng phan E (chit dong phén cis va chit déng phan trans) cia hop chit theo sing
ché va cac chit ddng phan quang hoc, vi du chit déng phan khong dbi quang va chét
ddng phan dbi anh ctia hop chét theo sang ché: Hon nita, sang ché ciing d& cép dén cé cac
~ chit ddng phan riéng 1¢ 14n hdn hop bit ky cua ching, vi du hdn hep raxemic. CAc chét

ddng phén riéng 1& c6 thé dugc téng hop bang cach sir dung dang ddng phan tuong Gng
clia nguyén liéu ban du hoic ching co thé duoc phén tach sau khi quy trinh hop hop
chét theo sang ché két thuc theo céc phwong phép phan tach thong thudng. Dé phan tach
cac chit ddng phan quang hoc, vi du cac chit dong phén db6i 4anh ra khoi hdn hop cta
Achkl'mg, cac phuorng phéap phan téch fhﬁng thuc‘yr:lg,:.\'fi du két tinh phén doan c6 thé dugc sir
dung ST

Sang ché ciing d& cap dén cac chat hd bién caa hop chét theo sang ché, hoic hdn
hqp cin bing cua ching. O cac chét hd Bién, hydro dich chuyén tir mét nguyén tir cia
hop chét sang mot nguyén tr khac cua hop chét nay. Vi du cu thé vé cac chit hd bién bao
gém, nhung khong chi giéi han &, keto/enol V'e‘l‘nitrosc')/o‘xim.

Hop chit c6 cong thirc I ¢ thé duoc téng hop béng nhiéu phuong phap da dugc

biét dén trong linh vurc ndy tir cac nguyén liéu ban dau thich hop.
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Mic du nhidu phuong phap thong thuong 13 sdn c6 dé tdng hop nhém Xyano,
“nhung hau hét cac phuong phép nay khong thé sir dung truc tiép duoc trong linh vuc hda
“hoc catechol. Vi dy, phan tmg Sandmeyer tao ra hop chét trung gian 13 amin catchol cé

‘hoat tinh rit manh d4 tao ra nhiéu tac dung bét lgi nghiém trong.

- Mot s6 phuong phép hitu ich dé tdng hop hop chit co cong thuc I dugc md ta dudi
ddy. Nhom dixyano c6 thé duoc téng hop hiéu qua tr c4c nguyén liéu ban diu don gian
~ theo hai phuong phép: tong hop ddng thoi hai nhém formyl hozc thiét ké nhém formyl

- thir hai trén din xuét benzaldehyt. Trong ca hai phuong phép, sau d6 nhém formyl dugce

bién d6i thanh nhém xyano véi hiéu suat cao. Qua trinh bién doi ti€p theo tao ra cac hop

chit trung gian hitu ich c6 thé duoc st dung @& tong hop nhiéu hop chit theo sang ché.

So' @b 1. Nguyén liéu ban ddu 1a 2-metoxy-5-metylphenol

) |

S i : s CHO 0 N
O =
o o N w” HO :
SRS 0 Cm bHo . v CN '

CN Br
\Y

‘Trong So dd1, 2-metoxy-5-metylphenol  dugc formyl héa bing
-~ hexametylentetramin trohg dung mdi thich hop, vi du axit axetic. 4-hydroxy-5-metoxy-2-

metylisophthalaldehyt dugc bién d6i thanh 4-hydroxy-5-metoxy-2-metylisophthalonitril

bang hydroxylamin hydroclorua trong dung mdi thich hop, vi du axit formic. 4-hydroxy- -

5-metoxy-2-metylisophthalonitril du:qcr brom héa véi N-bromsucxinimit trong dung moi
thich hop, vi du diclometan, ¢ thu duoc 2-(brommetyl)-4-hydroxy-5-
metoxyisophthalonitril. Sau do, ﬁguyén tir brom duge bién ddi thanh nhém chie mong
mudn va hop chit mong muén dugc tao ra bang cach khir metyl héa véi axit Lewis trong
duhg mdi thich hop, vi du v6i nhdm clorua trong axetonitril hodc véi bo tribromua trong

diclometan.
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So d6 2. Nguyén liéu ban déu 1a 2-brom-4-hydroxy-5-metoxybenzaldehyt

/0\ : \ CHO
o~ R o
¥

CN Phan tng ghép cip o. . CH
Stille, Suzuki, v.v / I I
1
Br ch/ﬁh // R,

N Phan ing ghép cip o
Stille, Suzuld, v.v

Trong So d62, R; dugc dinh nghia nhu trén. 2-brom-4-hydroxy-5-
metoxybénzaldehyt dugc formyl hoa bang hexametylentetramin trong dung moi-thich
hop, vi du axit axetic. 2-brom-4-hydroxy-5-metoxyisophthalaldehyt dugc bién ddi thanh
2-brom-4-hydroxy-5-metoxyisophthalonitril bang hydroxylamin hydroclorua trong dung

| moi thich hop, vi du axit formic. Nguyén tir brom dugc thay bang phan tir thé R,, vi du
bing phan tmg ghép cdp Suzuki. 2-brom-4-hydroxy-5-metoxyisophthalonitril dugc cho
phan tmg vé6i din xuét axit boronic thich hop trong dung méi thich hop, vi du 1,4-
dioxan/nudc. Sau d6, hop chit trung gian IX dugc khir metyl héa. Theo cach khac, phan
(rﬂg khir metyl héa duge thyc hién truée khi thay thé nguyén tir brom bang phan tir thé
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R;. Phén mg khir metyl héa dugc thuc hién véi axit Lewis trong dung méi thich hop, vi
du v6i nhém clorua trong axetonitril hodc véi bo tribromua trong diclometan. Hop chit
trung gian IX khong can phan tach ra khoi hdn hop phan Gng. Quy trinh khéc dé bién dbi
2-brom-4-hydroxy-5-metoxyisophthalaldehyt thanh hop chét c6 cong thic 1 duge thé

hién trong So d6 5.

So d6 3. Nguyén liéu ban dau 1a 2-metoxyphenol duoc thé & vi tri sb 5

L
HO Ry

/ X1

(0] CHO

HO Ry

CHO
X1

0 CN
/
HO” R4
CN
X
HO. N _CN
HO e Ry

Trong So d6 3, R, dugc dinh nghia nhu trén. Hop chit XI dugc formyl héa hai lan,
vi du v6i hexametylentetramin trong dung moi thich h(_ip nhu axit axetic hodc axit triflo
axetic, hodc dugc brom héa hai 1an, vi du v6i brom trong dung mdi thich hop nhu hén
hop chira diclometan va axit axetic. Hop chét dixyano IX dugc tdng hop bing cach cho
hop chét diformyl XII phéan tng v§i hydroxylamin hydroclorua trong dung mai thich hgp
. nhu axit formic hodc bang cach cho hop chit dibrom XIII phén umg véi dong (I) xyanit
trong dung moi thich hgp nhu N,N-dimetylformamit. Hop chét dixyano IX dugc khir
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metyl hoa bing axit Lewis trong dung moi thich hop, vi du v6i nhdm clorua trong

axetonitril hodc v6i bo tribromua trong diclometan.

So d6 4. Nguyén liéu ban dau 1a 3-benzyloxy-4-metoxybenzaldehyt

o
o ~
-
RMeX
BnO'
BnO CHO N -
X1V
X

R
N OH

\ %

le, Pd-C

/ N \
| -
~
HO" 7
XVI
~
/ \
o cHO o Br
/ /
R R
HO HO
CHO Br
Xvi XVIIX

HO CN

HO

CN
XX

Trong So dd 4, Bn 12 benzyl, R’ 1a (C;-Cs)alkyl hogc aryl, R’ 14 (C;-Cs)alkyl, R**’

1a aryl, va X 1 halogen. 3-benzyloxy-4-metoxybenzaldehyt dwoc bién ddi thanh rugu XV
| bing céch st dung chit phan tmggrignard thich hop Hop chét XVI dugce téng hop bang
c4ch hydro héa rugu XV. Khi R’ Ia (C1-Cs)alkyl, hop chit XVI c6 thé duge formyl hoa
hai 14n, vi du véi hexametylentetramin trong dung i’héi thich hgp nhu axit axetic hodc axit
triflo axetic. Khi R’ 14 aryl, hop cht XVI c6 thé dugc brom héa hai lin, vi du véi brom
trong dung mai thich hop nhu hén hop chira diclometan va axit axetic. Hop chit dixyano
| XIX duoc tdng hop bing céch cho hop chét diformyl XVII phan tmg véi hydroxylamin
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hydroclorua trong dung mdi thich hgp nhu axit formic hoic bang cach cho hop chét
dibrom XVIII phén tng véi véi ddng (I) xyanit trong dung mdi thich hop nhu N,N-
dimetylformamit. Hop chét dixyano XIX dugc khir metyl hoa bang axit Lewis trong dung
moi thich hop, vi du v6i nhém clorua trong axetonitril hodc véi bo tribromua trong

diclometan.

So 6 5. Bién dbi 2-brom-4-hydroxy-5-metoxyisophthalaldehyt

o) CHO
e
HC Br
CHO
/ viI
o} OH
: - AN \N/ PN ON o o
| - N
HO 7 Br — > e y
AcO Br HO R
\N CN
l CN
OH XX1I X
XXI
HO. . CN
HO R™

CN
I

Trong So d5 5, Ac 1a axetyl va R’’’ 1a aryl-S- hodc heteroaryl-S-. 2-brom-4-
hydroxy-5-metoxyisophthalaldehyt, c6 thé duoc téng hop theo quy trinh dugc mod ta
trong So 462, dugc bién dbi thanh  (1E,1’E)-2-brom-6-hydroxy-3-((E)-
(hydroxyimino)metyl)-5-metoxybenzaldehyt oxim bing hydroxylamin hydroclorua trong
dung moi thich hgp, vi du tetrahydrofuran. Cho (lE,l’E)—2-brom-6;hydroxy-3-((E)-
(hydroxyimino)metyl)-5-metoxybenzaldehyt oxim phan (mg véi axetic anhydrit dé thu
dugc 3-brom-2,4-dixyano-6-metoxyphenyl axetat. Hop chit dixyano IX dugc téng hop
bang cach cho 3-brom-2,4-dixyano-6-metoxyphenyl axetat phan tng véi thiol thich hgp
trong dung méi thich hgp, vi du N,N-dimetylformamit. Hop chit dixyano IX dugc khi
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‘metyl héa bing axit Lewis trong dung mdi thich hop, vi du v4i nhdm clorua trong

-axetonitril hodc véi bo tribromua trong diclometan.

Chuyén gia trung binh trong linh vurc nay hiéu ring nguyén liéu ban diu hoic hop
- chét trung gian bit ky trong cic phan tng néu trén c6 thé dugc bao vé, néu cin, theo
phuong phéap da biét trong Iinh vuc héa hoc. Vi du, etyl vanillin c6 thé dugce sit dung thay
cho vanillin. Sau d6, nhém chirc d3 dugc bao vé bét ky c6 thé duge khir bao v¢ theo

phuong phép di dugc biét dén trong linh vuc nay.

Céc quy trinh timg budc c6 thé duoc sir dung. Vi dy, hop chét dich dixyano c6 thé
dugc téng hgp tir hop chét ban dau thich hop theo thtr ty sau: 1) brom héa mét 1an, 2)
formyl héa mot 1an, 3) bién d6i CHO thanh CN, va 4) bién déi Br thanh CN. Thir tu ciia
tat ca cac budc brom héa, formyl héa, bién ddi CHO thanh CN va bién déi Br thanh CN
tly y c6 thé dugc thay dbi. Vi dy, mot quy trinh c6 thé bit dau véi bude formyl héa.
Tudng tu nhu vay, néu mudn, budc bién dbi Br thanh CN c6 thé duogc thuc hién truGe

budc bién ddi CHO thanh CN.

Céc so dd téng hop néu trén chi nhim muc dich minh hoa quy trinh tng hop hop
chét c6 cong thirc I va khong chi gi6i han & cac quy trinh nay, tirc 13, cdc phuong phép
tbng hop khac c6 thé duge st dung d6i véi chuyén gia trung binh trong linh vyc nay. Vi
du, qua trinh formyl héa ciing c6 thé duge thuc hién bing cach liti héa nhém metoxy
- halogenua thom, vi dy metoxy bromua thom, hoic metoxy dihalogenua thom, vi du
metoxy dibromua thom, oxy héa nhém metyl hodc khir nhém carboxy. Nhém formyl

thom c6 thé dugc bién dbi thanh nhém hydroxy nhd phan ung Dakin.
" Hop chat c6 cong thirc I ¢6 thd duoc bién ddi, néu muén, thanh mudi hoic este

’ du(_trc dung cia n6 bang cic phuong phép d dugc biét dén trong linh vuc nay.

Vi du thwe hién sing ché |
- Sang ché s& duoc mé ta chi tiét hon bing cic vi du sau, va chi nhim muc dich
- minh hoa chir khong gi6i han pham vi clia séng ché.

Trir khi c6 quy dinh khic, toan bo cic nguyén liéu ban diu do cic nha san xuit
cung cip va dugc st dung ma khong cén tinh ché thém. Céc ky tu viét tit dugc s dung

trong ban mo ta dugc thé hién trong bang sau.

AcOH axit axetic
AIBN 2,2’-azobisisobutyronitril
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DBU 1,8-diazabixyclo[5,4,0Jundec-7-en
DCM diclometan
DIPEA N,N-diisopropyletylamin
DMAP 4-dimetylaminopyridin
DMF N,N-dimetylformamit
DMSO dimetylsulfoxit
DPEPhos (oxybis(2,1-phenylen))bis(diphenylphosphin)
EtOAc etyl axetat
mCPBA axit m-cloperoxybenzoic
NBS N-bromsucxinimit
Pd(dppf)Cl, | (1,1’-bis(diphenylphosphino)ferocen)paladi diclorua
Pd,(dba); Tris(dibenzylidenaxeton)dipaladi(0)
TFA axit triflo axetic
THF tetrahydrofuran

Quy trinh tdng hop céc hop chét trung gian
Hop chit trung gian A1l: 4-hydroxy-5-metoxy-2-metylisophthalonitril
4-hydroxy-5-metoxy-2-metylisophthalaldehyt

2-metoxy-5-metylphenol (11,0g) va hexametylentetramin (23,8g) trong AcOH
(280mL) dugc hdi lru & nhiét d6 phan © ting trong 15 gior. B sung HCI diic (20mL) va hén
hop ndy duge héi Iru & nhiét d6 phan tng trong 3 gio. Thé tich dung moi dugcgiam dén
40 -SOmL Hgn hop nay dugc 1am lanh trong 1 gid trong khay nuée da. Loc loai bo chét
_két flia va rira bang etanol. Nuéc duge bd sung vao dich loc va hdn hop nay duoc chiét ba
lén_ bing DCM. Céc pha hitu co thu gom duoc duge lam khd (Na,SO,) va lam bay hoi
| dén khé. i’hén cén dugc nghién v6i etanol va lam lanh trong khay nude d4. Loc thu ldy
| chﬁt rin va rira bing etanol. HCI dic (45mL) duoc bd sung vao chit rin nay va hoi luu
trong 1 gio. Hon hgp phan tmg niy dugc 1am lanh trong khay nudc d4, loc va rira bang

etanol (SmL) @ thu dugc 2,9 hop chét mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 12,02 (s, 1 H) 10,48 (s, 1 H) 10,28 (s, 1 H)
7,56 (s, 1 H) 2,79 (s, 3 H)

4-hydroxy-5-metoxy-2-metylisophthalonitril

4-hydroxy-5-metoxy-2-metylisophthalaldehyt (5,2g), hydroxylamin hydroclorua
(5,58g) va natri axetat khan (8,79g) trong axit formic (30mL) duoc hdi luu trong 5 gio.
Hén hop phan tmg nay dugc lam lanh trong khay nuéc d4 va loc loai bé chét két tia va

rira bing nuéc dé thu dugc 4,6g hop chit mong mubdn.
'H NMR (400 MHz, DMSO-de) ppm 11,47 (brs, 1 H) 7,55 (s, 1 H) 3,88 (s, 3 H)

Hop chét trung gian A2: 2-brom-4-hydroxy-5-metoxyisophthalonitril
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2-brom-4-hydroxy-5-metoxyisophthalaldehyt

- 2-brom-4-hydroxy-5-metoxybenzaldehyt (0,75g) va hexametylentetramin (0,91g)
trong AcOH (30mL) dugc gia nhiét & diéu kién hdi lru trong 4 giv. AcOH dugc 1am bay
hoi va HCl 4M (30mL) dugc bd sung vao. Hon hop nay dugc hdi luu trong 2 gio va
khudy qua dém & nhiét do phong. Hop chét rin dugce loc, rira bing nude va lam kho dé

thu duge 0,38g hop chit mong mudn.

'H NMR (400 MHz, DMSO-d) ppm 10,37 (s, 1 H) 10,24 (s, 1 H) 7,50 (s, 1 H)
©3,90(s, 3 H)

2-brom-4-hydroxy-5-metoxyisophthalonitril

2-brom-4-hydroxy-5-metoxyisophthalaldehyt (11,6g) va hydroxylamin
hydroclorua (9,3g) dugc hoa tan trong axit formic néng (155mL). Dung dich nay dugc
~gia nhiét dén diém s6i, sau d6 bd sung natri axetat khan (22,0g). Hon hop nay dugc hdi

. luu trong 2 gid. Axetic anhydrit (18,2g) dugc bd sung nho giot vao hdn hop phan tmg
- .néng nay va héi luu trong 4 gid. Hon hop nay duge dé ngudi dén nhiét do phong qua
~ dém, sau d6 khudy trong khay nuéc da. Chét rin duoc loc, ria bang nuéce d4 lanh (20mL)

- valam khd dé thu duoc 10,6 hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 12,10 (br s, 1 H) 7,75 (s, 1 H) 3,91 (s, 3 H)
Hop chét trung gian A3: 2-brom-4,5-dihydroxyisophthalonitril

» ‘ ~ Quy trinh tbng hop 2-brom-4-hydroxy-5-metoxyisophthalonitril dugc mé ta néu
tréil. Axetonitril khan dd dugc ray (75mL) duoc lam lanh trong khay nudc da. Nhom
clorua (3,16g) dugc bd sung tir tir vao dung mdi nay sao cho nhiét do dugc duy tri dudi

130°C. Hén hQ‘p nay duge khudy & nhiét do phong trong 10 phut. Natri iodua (2,4g) duoc

b sung vao va dung dich ndy dugc khudy trong 15 phuat. 2-brom-4-hydroxy-5-
metoxyisophthalonitril (2,0g) dugc bd sung vao va hén hop phan tng nay dugc gia nhiét

- & nhiét d nhiét 6 70°C trong 5 gid, sau d6 khudy & nhiét do phong qua dém. HC1 4M
(20mL) va dung dich natri sulfat (1,3g) trong nuéc (40mL) duge bd sung 1an lrgt vao
hén hop phan (mg ngudi nay. Hén hop nay duge chiét ba Iin bing EtOAc (50mL) va céc
pha hitu co thu gom dugc duoc rira b%lng HCI1 2M (50mL), nu6c (50mL) va nude mudi
,(50mL) Pha hitu co da dugc rira dugce 1am kho (NaZSO4) loc va 1am bay hoi dén kho dé

thu duoc 1,89g hop chét mong mubn.
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'H NMR (400 MHz, DMSO-de) ppm 11,15 (brs, 2 H) 7,32 (s, 2 H)
Hop chét trung giaﬁ' A4: 4-brom-3,5-dixyano-1,2-phenylen diaxetat

Quy trinh téng hop 2-brom-4,5-dihydroxyisophthalonitril dugc mo ta néu trén. 2-
brom-4,5-dihydroxyisophthalonitril (1,80g), axetic anhydrit (10mL) va axit sulfuric (20
ul) dugc khudy & nhiét do phong qua dém. Hon hop phan tmg nay dugc db tir tir vao
nu6e dé (50mL) ddng thoi khudy hdn hop nuée nay. Hon hop nay duoc loc, rira bing
nuée va lam khd trong didu kién chan khong (30°C) dé thu dugc 2,19¢ hop chét mong

mudn.
'H NMR (400 MHz, cloform-d) ppm 7,79 (s, 1 H) 2,43 (s, 3 H) 2,34 (s, 3 H)
Hop chét trung gian A5: 2-brom-4,5-diisopropoxyisophthalonitril

”Quy trinh tdng hop 2-brom-4,5-dihydroxyisophthalonitril dugc mé ta néu trén. B
 sung nhé giot 2-iodopropan (16,7mL) vao hdn hop néng cha 2-brom-4,5-
dihydrdxyisophthalonitril (10,0g) va kali carbonat (23,1g) trong DMF (160mL) trong 1
gib. Hén hop phan ng ndy dugc gia nhiét & nhiét d6 85°C trong 6 giv, sau d6 db vao
nuée lanh va 46 pH dugce diéu chinh dén pH = 12. Chit két tia duogc loc, rira bing nuée

va 1am khd trong didu kién chan khong dé thu dugc 9,3g hop chit mong mudn.

'H NMR (400 MHz, DMSO-dq) ppm 8,00 (s, 1 H) 4,85(m, 1 H) 4,82 (m, 1 H)
1,32 (s, 6 H) 1,30 (s, 6 H)

Hop chét trung gian A6: 3-brom-2,4-dixyano-6-metoxyphenyl axetat

(1E,1’E)-2-brom-6-hydroxy-3 -((E)-(hydroi(yimino)metyl)-5-metoxybenzaldehyt
oxim

Quy trinh tdng hop 2-brom-4-hYdroxy-5¥métoxyisophthalaldehyt dugc mo ta néu
trén. 2-brom-4-hydroxy-5-metoxyisophthalaldehyt (15,9g) va hydroxylamin hydroclorua
(17,0g) dugc hoa tan trong THF (500mL). Pyridin (19,9mL) dugc bd sung vao. Dung
dich nay dugc gia nhiét & nhiét 6 90°C trong 3 gidr. Sau khi ¢d dén mot nira thé tich ban
d4u, nude d4 va dung dich HCI 4M (40mL) dugc bd sung vao. Hn hop nay duge khudy
trong 30 phut. Chit ran dugc loc, rira bing HCl 1M va nu6c d4 va lam kho dé thu dugce

17,4g hqp chit mong muén.

"HNMR (400 MHz, DMSO-dg) ppm 12,10 (br s, 1 H) 7,75 (s, 1 H) 3,91 (s, 3 H) -
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3-brom-2,4-dixyano-6-metoxyphenyl axetat

(1E,1’E)-2-brom-6-hydroxy-3-((E)-(hydroxyimino)metyl)-5-metoxybenzaldehyt
oxim (15,0g) dugc hoa tan trong axetic anhydrit (96mL). Hon hop niy duge hdi hru trong
2 gio. H5n hop nay duoc dé ngudi dén nhiét do phong qua dém. Toluen va nude duge bd
- sung vao va cic dung mdi dugc 1am bay hoi. Sau 30 phit khudy voi nude dé, chit rén
duoc loc, rira bang nuée da lanh va 1am kho dé thu duoc 1 1,0g hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 8,19 (s, 1 H) 3,92 (s, 3 H) 2,44 (s, 3H)

Hop chét trung gian A7: 3-brom-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat

Quy trinh téng hop 2-brom-4-hydroxy-5-metoxyisophthalonitril dugc md ta néu
trén. B4 sung mot phin DMAP (1,3 g) va di-tert-butyl dicarbonat (33,6g) vao dung dich
. da dugce khudy chitra 2-brom-4-hydroxy-5-metoxyisophthalonitril (5,57g) trong axetonitril
- (200mL). Sau khi héi luu trong 4 gid, hdn hop nay duoc lam lanh trong khay nuéc da,
loc va lam bay hoi dén kho. EtOAc duoc bd sung vao va hdn hop niy dugc loc qua
silicagel. Dich loc dugce 1am bay hoi dén kho dé thu dugc 4,79g hop chit mong muén.
- THNMR (400 MHz, DMSO-dg) ppm 7,98 (s, 1 H) 3,88 (s, 3 H) 1,42 (s, 9 H)
| Hop chét trung gian A8: 5-(benzyloxy)-2-brom-4-hydroxyisophthalonitril

| Quy trinh tong hop 2-br6m—4,5-dihydroxyisophthalonitril dugc mo ta néu trén. 2-
brom-4,5-dihydroxyisophthalonitril (450mg) dugc hoa tan trong DMF (7mL). Xeri
carbonat (1,84g) va benzyl clorua (0,46mL) duoc bd sung vao va khudy & nhiét d6 70°C
trong 1,5 gid. Phan ung dugc diung _béng nudc da va hdn hop nay duge khudy trong 10
phut. Chit ran két tia duoc loc, rira bang nudc va 1am khod trong diéu kién chan khéng dé

thu dugc 520mg hop chit mong mubn.
"H NMR (400 MHz, DMSO-d¢) ppm 7,31-7,40 (m, 5 H) 6,78 (s, 1 H) 4,94 (s, 2 H)
Quy trinh tong hop céac hop chét cia sang ché
Vi du 1: 2-brom-4,5-dihydroxyisophthalonitril
Quy trinh tong hop hop chit mong muébn du'qc mo ta néu trén.
"H NMR (400 MHz, DMSO-dg) ppm 11,15 (br's, 2 H) 7,32 (s, 2 H)

- Vi du 2: 4,5-dihydroxy-2~(phenyletynyl)isophthalonitril
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2,6-di-tert-butyl-4-metylphenol (13,6mg) va tetrakis(triphenylphosphin)paladi
(28,6mg) dugc bd sung vao dung dich chira 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) trong toluen khan (18mL). Dung dich chtta phenyletynyltri-n-butyl thiéc
(315mg) trong toluen khan (2mL) dugc bd sung vao hdn hop phan {mg trong didu kién
- khi nito. Hon hop phén tng nay dugc gia nhiét trong diéu kién hdi Iuu trong 6 gio. Hén
hop nay dugc loc qua dém xelit. Dich loc dugce 1am bay hoi dén kho. THF (30mL) va
NaOH 1M (40mL) dugc bd sung vao hop chét thu dugc va dung dich ndy dugc khudy
trohg 1 gi¢. Dung dich nay dugc rira ba 1an bang toluen (10mL). Pha nuéc dugc axit hda
bang HCI 4M trong diéu kién 1am lanh. H3n hop nay dugc loc, rira bing nuée va 1am kho
& nhiét d6 40°C trong diéu kién chan khéng dé thu dugc 45mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-d¢) ppm 7,54-7,60 (m, 2 H) 7,47-7,53 (m, 3 H) 7,35
(s, 1 H)

| | V1 du 3: 4,5 -dihydroxy-2-(pfop- 1 -ynyl)isophthalonitril

Hop chit néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(200mg) bing phwong phap theo Vi du 2 bang cach sir dung tributylpropynylstanan
(254mg) thay cho phenyletynyltrl-n-butyl thiéc dé thu duoc 7 8mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-ds) ppm 11,40 (brs, 2 H) 7,25 (s, 1 H) 2,18 (s, 3 H)
| Vi du 4: 4,5-dihydroxy-2-(1-metyl-1H-pyrrol-2-yl)isophthalonitril
~Hop chit néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) bing phuong phép theo Vi du 2 bing cach sir dung 1-metyl-2-(tributylstannyl)-
1H-pyrrole (716mg) thay cho phenyletynyltri-n-butyl thiéc dé thu dugc 280mg hop chét

mong muon.

- 'HNMR (400 MHz, DMSO-ds) ppm 11,39 (br s, 2 H) 7,33 (s, 1 H) 6,94-6,97 (m,
1 H) 6,20 (m, J=3,50, 1,80 Hz, 1 H) 6,12 (m, J=3,50, 2,80 Hz, 1 H) 3,47 (s, 3 H)

Vi du 5: 4,5-dihydroxy-2-(thiophen-2-yl)isophthalonitril

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) bing phuong phap theo Vi du 2 bang cach sir dung 2-(tributylstannyl)thiophen
(462mg) thay cho phenyletynyltri-n-butyl thiéc dé thu dwgc 60mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 11,41 (br's, 2 H) 7,80 (dd, J=5.0, 1,3 Hz, 1
H) 7,31-7,36 (m, 2 H) 7,22 (dd, J=3,8 Hz, 1 H)
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Vi du 6: 2-(furan-2-yl)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) bing phuong phap theo Vi du 2 bang cach sir dung 2-(tributylstannyl)furan
(442mg) thay cho phenyletynyltri-n-butyl thiéc dé thu duoc 100mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 11,43 (br s, 2 H) 7,94 (br s, 1 H) 7.34 (s, 1
'H) 6,88-7,08 (m, 1 H) 6,72 (br s, 1 H)

Vidu 7: 3°,4°,5’-triflo-3,4-dihydroxybiphenyl-2,6-dicarbonitril

B6 sung axit 3,4,5-triflophenylboronic (354mg), bis(triphenylphosphin)paladi(II)
clorua (61mg) va natri carbonat (492mg) vao dung dich chira 4-brom-3,5-dixyano-1,2-
phenylen diaxetat (500mg) trong axetonitril (3mL), nuéc (4mL) va etanol (3mL) trong
binh. Hon hop phan tmg niy dugc chiéu xa trong 10 vi séng trong 60 phit & nhiét do
130°C. Hon hop nay duge loc qua vai lgc, bazo héa bing NaOH 2M (50mL), rira bing
toluen (50mL). Sau d6, pha nudc duoc axit hoéa bing HCI 4M trong didu kién lam lanh.
Hbn hop nay dugc lgc, rira bing nuéc va tai két tinh bing hdn hop nude va etanol theo t§
16 10:2 d& thu duoc 140mg hop chit mong muén. |
o 'H NMR (400 MHz, DMSO-d) ppm 11,38 (br s, 2 H) 7,58-7,69 (m, 2 H) 7,36 (s,
1 H)

Vi du 8: 4,5-dihydroxy-2-(naphtalen-1-yl)isophthalonitril

N Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
: "(200rrig) va axit naphtalen-1-boronic (149mg) thay cho axit 3,4,5-triflophenylboronic
theo‘qliy trinh nhu dugc mo ta trong Vi du 7 dé thu dugc 126mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 11,47 (br s, 2 H) 8,08 (dd, J=1,00 Hz, 2 H)
" 7,56-7,67 (m, 2 H) 7,49-7,56 (m, 2 H) 7,43 (s, 1 H) 7,37 (d, J=1,00 Hz, 1 H)

Vi du 9: 4’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tdng hop tir 4-brom—3,5-dif¢yano-1,2-phenylen diaxetat

- (300mg) va 4-tert-butylaxit phenylboronic (248mg) thay cho axit 3.4,5-

triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Diéu kién phan ung: 20

~ pht & nhiét 46 150°C dé thu duoc 115mg hop chit mong muén.
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'"H NMR (400 MHz, DMSO-dg) ppm 11,67 (br s, 1 H) 11,06 (br s, 1 H) 7,52-7,59
(m, 2 H) 7,39-7,43 (m, 2 H) 7,34 (s, 1 H) 1,34 (s, 9 H)

Vi du 10: 3,4-dihydroxy-4’-(hydroxymetyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tong hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(Ig) va axit 4-(hydroxymetyl)benzenboronic (564mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Piéu kién phan ung: 30
phiit & nhiét do 130°C dé thu dugce 639mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-de) ppm 11,34 (br s, 1 H) 7,44 (m, J=8,10, 8,10, 8,10
Hz,4 H) 7,34 (s, 1 H) 5,33 (brs, 1 H) 4,59 (s, 2 H)

~ - Vidu 11: 4,5-dihydroxy-2-(naphtalen-2-yl)isophthalonitril

Hop chit néu trén duge tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
~ (200mg) va axit naphtalen-2-boronic (138mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu duge md ta trong Vi du 7 dé thu dugc 160mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 11,77 (br's, 1 H) 11,06 (br s, 1 H) 7,98-8,11
(m, 4 H) 7,56-7,67 (m, 3 H) 7,40 (s, 1 H)

Vi du 12: 3,4-dihydroxy-4’-(isopropylthio)biphenyl-2,6-dicarbonitril

Hop chit néu trén dugc tong hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg va axit 4-isopropylthioaxit phenylborohic (158mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dwgc md ta trong Vi du 7. Diéu kién phan tmg: 45
 phit & nhiét do 150°C d& thu duge 135mg hop chét mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 11,72 (brs, 1 H) 11,08 (br s, 1 H) 7,45-7,49
(m, 2 H) 7,40-7,44 (m, 2 H) 7,35 (s, 1 H) 3,64 (m, J=13,30, 6,70, 6,70 Hz, 1 H) 1,30 (d,
~ J=6,78 Hz, 6 H)
Vi du 13: 3,4-dihydroxy-4’-(metylthio)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-(metylthio)phenylboronic (135mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge mo ta trong Vi du 7 @ thu duge 15 Img hop

chat mong muon.
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'H NMR (400 MHz, DMSO-dy) ppm 11,32-12,19 (m, 1 H) 10,74-11,28 (m, 1 H)
7,36-7,44 (m, 4 H) 7,34 (s, 1 H) 2,54 (s, 3 H)
Vi du 14: 3,4-dihydroxy-4’-isopropoxybiphenyl-2,6-dicarbonitril

Hop chét néu trén duoc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(600mg) va axit 4-isopropoxyphenylboronic (334mg) thay cho axit 3.4,5-

 triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Diéu kién phan ung: 15

phut & nhiét ¢ 150°C dé thu duge 365mg hop chét mong mudn.

~ "H NMR (400 MHz, DMSO-dg) ppm 11,25 (br s, 1 H) 7,25-7,44 (m, 3 H) 7,03 (d,
J=8,03 Hz, 2 H) 4,65-4,76 (m, 1 H) 1,31 (d, J=5,77 Hz, 6 H)

Vi du 15: 4’~(etylthio)-3,4-dihydroxybiphenyl-2,6-dicarbonitril

: ‘Hop chéit néu trén duge tong hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(200mg) va axit 4-(etylthio)benzenboronic (146mg) thay cho axit 3.4,5-
- triflophenylboronic theo quy trinh nhu duoc md ta trong Vi du 7 dé thu dugc 143mg hop

chat mong muon. _

"H NMR (400 MHz, DMSO-dg) ppm 11,76 (br s, 1 H) 11,05 (br s, 1 H) 7,41 (s, 4
H) 7,34 (s, 1 H) 3,07 (m, 1=7,30, 7,30, 7,30 Hz, 2 H) 1,29 (t, J=7,28 Hz, 3 H)

- Vidu 16: 3,4-dihydroxy-4’-isopropoxy-3°,5°-dimetylbiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(200mg) va axit 3,5-dimetyl-4-isopropoxyphenylboronic (167mg) thay cho axit 3,4,5- -

triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7 dé thu duge 109mg

THNMR (400 MHz, DMSO-d¢) ppm 11,63 (brs, 1 H) 10,98 (brs, 1 H) 7,31 (s, 1
H) 7,11 (s, 2 H) 4,22-4,30 (m, 1 H) 2,26 (s, 6 H) 1,26 (d, J=6,27 Hz, 6 H)

Vidu 17: 4’-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-n-butylbenzenboronic (143mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc md ta trong Vi du 7. Piéu kién phan tmg: 15 phat ¢ nhiét 4o
150°C d thu duoc 88mg hop chét mong muédn.
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"H NMR (400 MHz, DMSO-ds) ppm 11,28 (br s, 2 H) 7,29-7,41 (m, 5 H) 2,66 (,
- J=7,65 Hz, 2 H) 1,61 (m, J=7,70, 7,70 Hz, 2 H) 1,29-1,40 (m, 2 H) 0,92 (t, ]=7,40 Hz, 3
H)

Vidu18: 3,4-dihydroxy-2’,4°,5’-trimetylbiphenyl-2,6-dicarbonitril

H(_)p chit néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen  diaxetat
(200mg) va axit 2,4,5-trimetylphenylboronic (132mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phén tng: 15
- phut & nhiét 46 150°C dé thu dugc 122mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-d) ppm 11,37 (br s, 2 H) 7,33 (s, 1 H) 7,13 (s, 1 H)
6,96 (s, 1 H) 2,25 (s, 3 H) 2,21 (s, 3 H) 2,00 (s, 3 H)

Vi du 19: 3,4-dihydroxy-2’,5’-dimetylbiphenyl-2,6-dicarbonitril

- Hop chit néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
- (200mig) va axit 2,5-dimetylbenzenboronic (121mg) thay cho axit 3.4,5-
triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7. Diéu kién phan ung: 15
. phiit & nhigt d6 150°C dé thu duoc 102mg hop chat mong mudn.

'H NMR (400 MHz, DMSO-d) ppm 10,37-12,37 (m, 2 H) 7,35 (s, 1 H) 7,23-7,27
(m, 1 H) 7,18-7,23 (m, 1 H) 7,00-7,04 (m, 1 H) 2,31 (s, 3 H) 2,03 (s, 3 H)

Vi du 20: 2-xyclohexenyl-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit xyclohexen-1-ylboronic (94mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan ung: 15 phut & nhiét 46
150°C dé thu dugc 112mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dy) ppm 10,57-11,63 (m, 2 H) 7,21 (s, 1 H) 5,78 (brs,
- 1H) 2,22 (brs, 2 H) 2,15 (br s, 2 H) 1,72 (m, J=4,30 Hz, 2 H) 1,63 (m, J=4,50 Hz, 2 H)

Vi dy 21: 3’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril

A Hop chit néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(25.Ofng)rva‘1 axit 3-etylphenylboronic (116mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mo ta trong Vi du 7. Piéu kién phén tng: 15 phat 6 nhiét do
'150°C @& thu dugc 204mg hop chét mong mudn.
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"H NMR (400 MHz, DMSO-dg) ppm 10,86-11,94 (m, 2 H) 7,42 (s, 1 H) 7,29-7,37
© (m, 3H) 7,28 (s, 1 H) 2,68 (d, J=7,53 Hz, 2 H) 1,22 (t, ]=7,65 Hz, 3 H)

Vi du 22: 3,4-dihydroxybiphenyl-2,4”,6-tricarbonitril

Hop chit néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-xyanophenylboronic (109mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mé ta trong Vi du 7. Diéu kién phéan ung: 45 phut & nhiét do
150°C dé thu dugc 127mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-ds) ppm 11,49 (br s, 2 H) 8,00-8,04 (m, 2 H) 7,69-
- 7,74 (m, 2 H) 7,39 (s, 1 H)

Vi du 23: 3,4-dihydroxy-4’-(isopropylsulfonyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-(isopropylsulfonylphenyl)boronic (169mg) thay cho axit 3,4,5-
- triflophenylboronic theo quy trinh nhu dwgc mé ta trong Vi du 7. Piéu kién phan ung: 45
“phiit & nhiét d6 150°C dé thu dugc 148mg hop chét mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 10,83-12,08 (m, 2 H) 7,95-8,07 (m, 2 H)

7,75-7,83 (m, 2 H) 7,39 (s, 1 H) 3,48-3,60 (m, 1 H) 1,19 (d, J=6,78 Hz, 6 H)

Vi du 24: 2°,6’-dixyano-3°,4’-dihydroxy-N,N-dimetylbiphenyl-4-sul fonamit

Hop chéit néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va N,N-dimetyl-4-bobenzensulfonamit (170mg) thay cho axit 3,4,5-
- triflophenylboronic theo quy trinh nhu dwgc mé ta trong Vi du 7. Piéu kién phan ung: 15
phut & nhiét d§ 150°C dé thu duge 159mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-de) ppm 11,51 (br s, 2 H) 7,88-7,93 (m, 2 H) 7,75-
7,80 (m, 2 H) 7,40 (s, 1 H) 2,67 (s, 6 H)

- Vidu 25: (E)-4,5-dihydroxy-2-(pent-1-enyl)isophthalonitril

Hop chit néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 1-pentenylboronic (85mg) thay cho axit 3,4,5-triflophenylboronic theo
quy trinh nhu duge mo ta trong Vi du 7. Pidu kién phan ung: 15 phut & nhiét @6 150°C

" @& thu dugc 100mg hop chét mong mubn. |
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"H NMR (400 MHz, DMSO-dg) ppm 11,18 (br s, 2 H) 7,25 (s, 1 H) 6,44-6,50 (m,
2H)2,21-2,28 (m, 2 H) 1,49 (m, 2 H) 0,95 (t, J=7,40 Hz, 3 H)

Vi du 26: axit 2°,6’-dixyano-3’,4’-dihydroxybiphenyl-3-carboxylic

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 3-carboxyphenylboronic (308mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mo ta trong Vi du 7. Pidu kién phéh ung: 30 phat & nhiét do
130°C dé thu dugc 388mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-de) ppm 13,20 (br s, 1 H) 11,47 (br s, 2 H) 8,08 (d,
J=1,78 Hz, 1 H) 8,01 (s, 1 H) 7,75 (d, J=7,80 Hz, 1 H) 7,67 (t, J=7,65 Hz, 1 H) 7,37 (s, 1
H)

Vi du 27: 3,4-dihydroxy-4’~(1-metoxyetyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(250mg) va axit (4-(1-metoxyetyl)phenyl)boronic (139mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Diéu kién phan tGng: 15
phut & nhiét d6 130°C dé thu duoc 63mg hop chét mong mubn.

~ 'H NMR (400 MHz, DMSO-dg) ppm 11,21 (br s, 2 H) 7,45 (s, 4 H) 7,34 (s, 1 H)
3,18 (s, 3 H) 1,39 (d, J=6,27 Hz, 3 H)

Vi du 28: (E)-2-(3,3-dimetylbut-1-enyl)-4,5-dihydroxyisophthalonitril
- Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit 3,3-dimetyl-1-butenylboronic (297mg) thay cho axit 3.4,5-
triflophenylboronic theo quy trinh nhu duge md ta trong Vi du 7. Diéu kién phan tng: 20
- phit & nhiét d 150°C dé thu dugc 280mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 11,13 (br s, 2 H) 7,23 (s, 1 H) 6,47 (d,
J=16,31 Hz, 1 H) 6,36 (d, J=16,31 Hz, 1 H) 1,11 (s, 9 H)

Vi du 29: 3,4-dihydroxy-2’-metylbiphenyl-2,6-dicarbonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(250mg) va axit o-tolylboronic (105mg) thay cho axit 3,4,5-triflophenylboronic theo quy
trinh nhu duge md ta trong Vi du 7. Pidu kién phan tmg: 20 phiit & nhiét do 150°C dé thu

dugc 17mg hop chit mong mubn. -
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'H NMR (400 MHz, DMSO-d) ppm 7,00-7,87 (m, 4 H) 7,27 (s, 1 H) 2,51 (s,3H)
Vidu 30: (E)-2-(2-Xyclohexylvinyl)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 2-xyclohexylethenylboronic (95mg) thay cho axit 3.4,5-
triflophenylboronic theo quy trinh nhur duge mé ta trong Vi du 7. Piéu kién phan tmg: 15
phut & nhiét d6 130°C dé thu dugc 92mg

"H NMR (400 MHz, DMSO-dg) ppm 11,62 (br s, 1 H) 10,92 (br s, 2 H) 7,24 (s, 1
H) 6,43 (d, J=2,26 Hz, 2 H) 2,17-2,27 (m, 1 H) 1,68-1,81 (m, 4 H) 1,63 (d, J=11,54 Hz, 1
H) 1,13-1,37 (m, 5 H)

Vi du 31: (Z)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril

Hop chét néu trén duogc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
* (2g) va axit (Z)-prop-1-enylboronic (744mg) thay cho axit 3,4,5-triflophenylboronic theo
~quy trinh nhu dugc mo ta trong Vi du 7. Piéu kién phan tng: 20 phit ¢ nhiét 4o 120°C

- dé thu dugc 990mg hop chit mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 11,21 (br's, 2 H) 11,19 (brs, 1 H) 7,28 (s, 1

H) 6,40-6,53 (m, 1 H) 6,05-6,17 (m, 1 H) 1,63 (d, J=7,03 Hz, 3 H)

Vi du 32: axit 3-(2°,6’-dixyano-3’,4’-dihydroxybiphenyl-4-yl)propanoic

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(200mg) va axit - 4-(2-carboxyetyl)benzenboronic (144mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhur duge mo ta trong Vi du 7. Piéu kién phén tng: 30
phut & nhiét d6 130°C & thu duoc 33mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 11,89-12,43 (m, 1 H) 10,78-11,86 (m, 2 H)
7,38 (s,4 H) 7,33 (s, 1 H) 2,91 (t, J=7,65 Hz, 2 H) 2,61 (t, J=7,65 Hz, 2 H)

Vi du 33: 3,4-dihydroxy-3’-(hydroxymetyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit 3-(hydroxymetyl)benzenboronic (282mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc mo ta trong Vi du 7. Piéu kién phan tng: 30
phit & nhiét d6 130°C d thu dugc 256mg hop chit mong mudn.
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"H NMR (400 MHz, DMSO-d) ppm 11,36 (br s, 2 H) 7,42-7,52 (m, 2 H) 7,38 (s,
1 H) 7,29-7,36 (m, 2 H) 5,30 (br s, 1 H) 4,58 (s, 2 H)

Vi du 34: 3,4-dihydroxy-3’-(metoxymetyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

~(500mg) va axit 3-metoxyetylphenylboronic (308mg) thay cho axit 3.,4,5-

triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phén ung: 30

- - phit & nhiét 4§ 150°C dé thu duge 370mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,35 (br s, 2 H) 7,48-7,54 (m, 1 H) 7,42
7,48 (m, 1 H) 7,35-7,42 (m, 3 H) 4,49 (s, 2 H) 3,31 (s, 3 H)

Vi du 35: 2°,6’-dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamit

Hop chit néu trén duge téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

~ (300mg) va axit 4-(dipropylcarbamoyl)phenylboronic (301mg) thay cho axit 3,4,5-

" triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Didu kién phan tng: 10

phut & nhiét 9 150°C dé thu dugc 150mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dy) ppm 11,38 (brs, 2 H) 7,50-7,56 (m, 2 H) 7,43-
7,50 (m, 2 H) 7,36 (s, 1 H) 3,39 (brs, 2 H) 3,11 (br s, 2 H) 1,62 (br s, 2 H) 1,49 (br s, 2
H) 0,92 (br s, 3 H) 0,65 (br s, 3 H)

. Vidu 36: (E)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril
~ Hop chit néu trén duge téng hop tir 4-brom—3,5-dixyano-1,2-phenylen diaxetat

(1g) va axit trans-propenylboronic (372mg) thay cho axit 3,4,5-triflophenylboronic theo
quy trinh nhu dugc mé ta trong Vi du 7. Diéu kién phéan tmg: 20 phut & nhiét 46 150°C.
Hop chit nay dugc két tinh lai tir dung dich nudc etanol dé thu dugc 564mg hop chét
mong mudn.

'H NMR (400 MHz, DMSO-ds) ppm 7,24 (s, 1 H) 6,38-6,61 (m, 2 H) 1,93 (d,
J=4,02 Hz, 3 H)

Vi du 37: 3,4-dihydroxybiphenyl-2,6-dicarbonitril
3-hydroxy-4-metoxybiphenyl-2,6-dicarbonitril

B6 sung tetrakis(triphenylphosphin)paladi (0,04mg) va natri carbonat 2M
(1,63mL) vao hdn hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (0,25g) va axit
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phenylboronic (0,15g) trong etanol (1ImL) va nuéc (SmL). Phén tmg dugc khudy dugc
héi hru trong 3 gidr. Hon hop phén tng néng nay duoc loc qua vai loc. Sau khi 1am lanh,
chét két tiia thu duge duge axit hoa bang HCI 2M (5mL), loc, rira bing nuée va lam kho
& thu duoc 0,14g 3-hydroxy-4-metoxybiphenyl-2,6-dicarbonitril.

'H NMR (400 MHz, DMSO-dy) ppm 7,49 (s, 1 H) 6,96-7,24 (m, 4 H) 3,94 (s, 3 H)
3,4-dihydroxybiphenyl-2,6-dicarbonitril

B sung dung dich bo tribromua 1M trong DCM (2,82mL) vao hén hop khan chira
3-hydroxy-4-metoxybiphenyl-2,6-dicarbonitril (141mg) trong DCM (5mL) trong diéu
kién khi nito, & nhiét 4o 0°C. Hén hop phan tmg nay dugc 1am 4m tr tir &&n nhiét do
phong va khudy trong 3,5 gio. Hon hop phén tmg ndy duge d6 vao hdn hop metanol
(SmL)/nuée da. Sau khi lam bay hoi dung méi, nwée (10mL) duge bd sung vao va hdn
hcjp nay duoc khudy trong 1 gidy, sau do loc, rta bang nude va 1am kho trong didu kién

.  chén khong dé thu duoc 115mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 11,35 (br s, 2 H) 7,50-7,55 (m, 3 H) 7,44-
- TA9(m,2H)735(s,1H)

Vi du 38: 3°,4’-diclo-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Str dung quy trinh dugc mé ta trong Vi du 37, 3°,4’-diclo-3-hydroxy-4-
metoxybiphenyl-2,6-dicarbonitril (107mg), dugc tdng hop tir 3,4-dicloaxit phenylboronic
va 2-brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu dugc 96mg
h(_rpv chit mong muén. 7
» 'H NMR (400 MHz, DMSO-ds) ppm 11,38 (br s, 2 H) 7,84 (d, J=2,01 Hz, 1 H)
- 7,82 (d, J=8,28 Hz, 1 H) 7,51 (dd, J=8,28, 2,26 Hz, 1 H) 7,35 (s, 1 H)

Vi du 39: 3,4-dihydroxy-3’-(triflometyl)biphenyl-2,6-dicarbonitril
St dung quy trinh dwgc mé td trong Vi dy 37, 3-hydroxy-4-metoxy-3’-
(triflometyl) biphenyl-2,6-dicarbonitril (320mg), dugc tbng hop tir axit 3-(triflometyl)

phenylboronic va 2-brom-4-hydroxy-5-metoxyisophthalonitril, dwgc khir metyl héa dé
thu dugc 239mg hop chit mong mudn.

~ 'HNMR (400 MHz, DMSO-d¢) ppm 11,19 (br s, 2H) 7,87-7,92 (m, 2 H) 7,75-
7,85(m, 2 H) 7,36 (s, 1 H)
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Vi du 40: 2-(furan-3-yl)-4,5-dihydroxyisophthalonitril

Sir dung quy trinh dugc mo ta trong Vi du 37, 2-(furan-3-yl)-4-hydroxy-5-
metoxyisophthalonitril (60mg), dugc téng hop tir axit furan-3-boronic va 2-brom-4-
hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu duoc 56mg hop chit mong
mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 11,68 (brs, 1 H) 11,15 (br s, 1 H) 8,00-8,12
(m, 1 H) 7,82-7,91 (m, 1 H) 7,33 (s, 1 H) 6,75-6,84 (m, 1 H)

- Viduy41: 3,4-dihydroxy-4’-(triflometyl)biphenyl-2,6-dicarbonitril

St dung quy trinh duoc méd ta trong Vi du 37, 3-hydroxy-4-metoxy-4’-
| (triﬂometyl) biphenyl-2,6-dicarbonitril (145mg), dugc tdng hop tir axit 4-tri(flometyl)
phenylboronic va 2-brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl hoa dé
 thu duoc 139mg hop chat mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 11,41 (br s, 2H) 7,92 (d, J=8,03 Hz, 2 H)
7,74 (d, 1=8,03 Hz, 2 H) 7,38 (s, 1 H)
Vi du 42: 4,5-dihydroxy-2-(thiophen-3-yl)isophthalonitril
St dung quy trinh dugc md ta trong Vi du 37 , 4-hydroxy-5-metoxy-2-(thiophen-3-
yl) "i'sophthalonitril (210mg), dugc téng hop tir axit thiophen-3-boronic va 2-brom-4-
'hydfdxy-S-metoxyisophthalonitril, duge khir metyl héa dé thu duge 110mg hop chét
mong mudn. |
"H NMR (400 MHz, DMSO-d¢) ppm 11,56 (brs, 1 H) 11,12 (br s, 1 H) 7,83 (dd,
J=3,0, 1,2 Hz, 1 H) 7,72 (dd, J=5,0 Hz, 1 H) 7,33 (s, 1 H) 7,30 (dd, 1 H)
Vi du 43: 4,5-dihydroxy-2-(5-metylfuran-2-yl)isophthalonitril

St dung quy trinh dugc mé ta trong Vi du 37, 4-hydroxy-5-metoxy-2-(5-
metylfuran-2-yl)isophthalonitril (150mg), dugc tdng hop tir axit 5-metylfuran-2-boronic
va 2-brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu dugc 90mg
th chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 11,39 (br s, 2 H) 7,31 (s, 1 H) 6,88 (d, J=3,3
Hz, 1 H) 6,21-6,48 (m, 1 H) 2,35 (s, 3 H)

Vi du 44: 4,5-dihydroxy-2-(5-metylthiophen-2-yl)isophthalonitril
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St dung quy trinh dugc md ta trong Vi du 37, 4-hydroxy-5-metoxy-2-(5-
metylthiophen-2-yl)isophthalonitril (250mg), dugc tdng hop tir axit 5-metylthiophen-2-
boronic va 2-brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu dugc

130mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,41 (brs, 2 H) 7,31 (s, 1 H) 7,13 (d, J=3,5
‘Hz, 1H) 6,88-6,95 (m, 1 H) 2,52 (brs, 3 H)
Vi du 45: 2-benzyl-4,5-dihydroxyisophthalonitril
2-benzyl-4-hydroxy-5-metoxyisophthalonitril
" B sung phitc hop cita Pd(dppf)Cl, v6i CH,Cl, (1:1) (0,260g) va xeri carbonat
" (3,8g) vao hén hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (1,0g) va este cia
pinacol va axit benzylboronic (0,53mL) trong 1,4-dioxan (5mL) va nudc (5SmL). Hdn hop
phan ing nay dugc chiéu xa trong 10 vi séng & nhiét do 120°C trong 30 phit. Hdn hop
- phan tmg néng nay dugc loc qua vai loc. Sau khi 1am lanh, chit két taa thu duoc duogc
axit héa bang HCl 2M (SmL), loc, rira bing nudc va lam kho dé thu duge 0,77g 2-
benzyl-4-hydroxy-5-metoxyisophthalonitril. A
"H NMR (400 MHz, DMSO-d;) ppm 7,49 (s, 1 H) 6,96-7,24 (m, 4 H) 3,94 (s, 3 H)
- 2-benzyl-4,5-dihydroxyisophthalonitril

= 2-benzyl-4-hydroxy-S5-metoxyisophthalonitril (1,5g) dugc khit metyl héa bing bo
tribromua theo quy trinh nhu dugc mé ta trong Vi du 37 dé thu dugc 0,7 7g hop chét
“mong mudn. 7

'H NMR (DMSO-d¢) ppm 10,8-11,6 (br, 2 H) 7,29 (s, 1 H) 7,15-7,35 (m, 5 H)
4,16 (s, 2 H) |

Vi du 46: 2-(benzofuran-2-yl)-4,5-dihydroxyisophthalonitril

- Su dung quy trinh dugc mo ta trong Vi du 37, 2-(benzofuran-2-yl)-4-hydroxy-5-

* metoxyisophthalonitril (320mg), dugc téng hop tir axit 2-benzofuranboronic va 2-brom-

4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu duoc 200mg hop chét

mong muon.

"H NMR (400 MHz, DMSO-dg) ppm 11,60 (br s, 2 H) 7,80 (d, J=7. 8 Hz, 1 H)
7,68 (d, J=8. 3 Hz, 1 H) 7,40-7,48 (m, 3 H) 7,32-7,39 (m, 1 H)
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- Vi du 47: 2-(5-clothiophen-2-yl)-4,5-dihydroxyisophthalonitril

‘Sir dung quy trinh dugc mé ta trong Vi du 37, 2-(5-clothiophen-2-yl)-4-hydroxy-
) "'5';metoxyisophthalonitril (27mg), dugc téng hop tir axit 5-clothiophen-2-boronic va 2-
brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl héa dé thu dugc 20mg hop

- chat mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 11,35 (br s, 2 H) 7,34 (s, 1 H) 7,27 (d, J=3,9
Hz, 1 H) 7,24 (d, 1 H)

Vi du 48: 2-(benzo[b]thiophen-2-yl)-4,5-dihydroxyisophthalonitril

St dung quy trinh dugc mo ta trong Vi du 37, 2-(benzo[b]thiophen-2-yl)-4-
- hydroxy-5-metoxyisophthalonitril (70mg), dugc tong hop tir 2-brom-4-hydroxy-5-

- -metoxyisophthalonitril va axit thianaphthen-2-boronic, dugc khir metyl héa 3 thu dugce

- 50mg hop chit mong mudn.

" 'H NMR (400 MHz, DMSO-dg) ppm 10,43-12,58 (m, 2 H) 8,04-8,11 (m, 1 H)
7,94-8,01 (m, 1 H) 7,67 (s, 1 H) 7,44-7,51 (m, 2 H) 7,39 (s, 1 H)

Vidy 49: (E)-4,5-dihydroxy-2-styrylisophthalonitril

St dung quy trinh dugc md ta trong Vi du 37, (E)-4-hydroxy-5-metoxy-2-
styrylisophthalonitril ~ (100mg), dwoc tong hgp tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va axit trans-2-phenylvinylboronic, dugc khtt metyl hoa dé thu

* dugc 79mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-ds) ppm 7,61 (d, J=7,28 Hz, 2 H) 7,41-7,48 (m, 2 H)
©721-7,41 (m, 4 H)

Vi du 50: 4’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril

St dung quy trinh dugc md ta trong Vi du 37, 4’-etyl-3-hydroxy-4-
metoxybiphenyl-2,6-dicarbonitril (150mg), duge téng hop tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va axit 4-etylbenzenboronic, dugc khit metyl héa dé thu duoc
100mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,33-7,41 (m, 5 H) 2,70 (m, J=7,50, 7,50,
-7,50 Hz, 2 H) 1,25 (t, J=7,53 Hz, 3 H)

Vi du 51: 3,4-dihydroxy-3°,5°-dimetylbiphenyl-2,6-dicarbonitril
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St dung quy trinh dugc mo6 tad trong Vi du 37, 3-hydroxy-4-metoxy-3’,5’-
dimetylbiphenyl-2,6-dicarbonitril (115mg), dugc téng hop tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va axit 3,5-dimetylbenzenboronic, dugc khir metyl héa dé thu

dugc 70mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 7,32 (s, 1 H) 7,14 (s, 1 H) 7,04 (s, 2 H) 2,33
(s, 6 H)

Vi du 52: 4,5-dihydroxy-2-(phenylthio)isophthalonitril
4-hydroxy-5-metoxy-2-(phenylthio)isophthalonitril

B& sung phenyl disulfua (0,26g) va phuc hop cia Pd(dppf)Cl, véi CH,Cl, (1:1)
- (0,13g) vao hdn hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (0,5g) trong THF
* (8mL). Phan tng dugc khudy duoc hdi lwu trong 24 gio. Hon hop phan g néng nay
duoc loc qua vai loc. Sau khi 1am lanh, chét két tia thu dugc duoc axit hoa béng HC1 2M
- (5SmL), loc, rira bing nudc va lam kho d thu duge 0,45 g 4-hydroxy-5-metoxy-2-
(phenylthio)isophthalonitril.

'H NMR (400 MHz, DMSO-d¢) ppm 7,29 (s, 1 H) 7,01-7,18 (m, 4 H) 3,68 (s, 2 H)

4,5-dihydroxy-2-(phenylthio)isophthalonitril

‘4-hydroxy-5-metoxy-2-(phenylthio)isophthalonitril (400mg) duge khir metyl hoa
~ bang bo tribromua theo quy trinh nhu dugc mo ta trong Vi dy 37 dé thu dugce 164mg hop

chét mong mudn.
'H Nl\/[R (400 MHz, DMSO-dg) ppm 7,25-7,40 (m, 6 H)
Vi du 53: 4,5-dihydroxy-2-(p-tolylthio)isophthalonitril

4-hydroxy-5-metoxy-2-(p-tolylthio)isophthalonitril (400mg) dugc téng hop theo
* - quy trinh nhu dugc md ta trong Vi du 52, chi khic 1a p-tolyl disulfua dugc sir dung thay
‘cho phenyl disulfua, dugc khir metyl héa bang bo tribromua theo quy trinh nhu dugc mo
ta trong Vi du 37 dé thu dugc 65mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 11,45 (br s, 2 H) 7,36 (s, 1 H) 7,17 (d,
J=8,28 Hz, 2 H) 7,12 (d, J=8,28 Hz, 2 H) 2,27 (s, 3 H)

Vi du 54: 4,5-dihydroxy-2-(4-metylbenzyl)isophthalonitril

4-hydroxy-5-metoxy-2-(4-metylbenzyl)isophthalonitril
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BS sung phitc hop cta Pd(dppf)Cl, véi CH,Cl, (1:1) (0,26g) va natri
hydrocarbonat (1,32g) vao hdn hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril
(1,00g) va 4,4,5,5-tetrametyl-2-(4-metylbenzyl)-1,3,2-dioxaborolan (1,38g) trong etanol
- (2,5mL) va nuée (22mL). Phén tmg duge khudy dugc hdi luu trong 3 gio. Hon hop phan
tmg néng nay dugc loc qua vai loc. Sau khi 1am lanh, chit két tia thu duogc dugc axit hoa
bing HCI 2M (10mL), loc, rira biang nudc va lam kho @& thu duoc 0,53 g 4-hydroxy-5-
metoxy-2-(4-metylbenzyl)isophthalonitril.

"H NMR (400 MHz, DMSO-dg) ppm 7,66 (s, 1 H) 6,96-7,24 (m, 4 H) 4,13 (s, 2 H)
3,90(s, 3 H) 2,26 (s, 3 H)

4,5-dihydroxy-2-(4-metylbenzyl)isophthalonitril

4-hydroxy-5-metoxy-2-(4-metylbenzyl)isophthalonitril (1,00g) trong axetonitril
~ (15mL) dugc bd sung tir tir vao dung dich chita nhdm clorua (0,95g) va natri iodua
(1,07g) trong axetonitril (15mL) & nhiét 46 0°C. Hon hop phan tmg niy duoc gia nhiét &
nhiét 6 50°C trong 3 gi¢. Metanol (50mL) dugc bd sung vao va dung dich nay dugc lam
bay hoi dén kho. NaOH 2M (10mL) va toluen (20mL) duge bd sung vao va hdn hop nay
dugc khudy trong 1 gidr. Pha nu6e dugc riva hai 13n bang Toluen (10mL) va axit héa bang
HCI d3c & nhiét 6 0°C. Hon hop nay duoc loc, rira béng nuée va lam kho dé thu dugc

-0,90g hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,29 (s, 1 H) 6,92-7,21 (m, 4 H) 4,10 (s, 2 H)
2,25 (s, 3 H)

Vi du 55: 2-(4-flobenzyl)-4,5-dihydroxyisophthalonitril
2-(4-flobenzyl)-4-hydroxy-5-metoxyisophthalonitril

" 2-(4-flobenzyl)-4-hydroxy-5-metoxyisophthalonitril dugc tdng hop tir 2-brom-4-
; hydroxy-5-metoxyisophthalonitril (1,00g) va 2-(4-flobenzyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (1,30g) thay cho 4,4,5,5-tetrametyl-2-(4-metylbenzyl)-1,3,2-dioxaborolan
bang cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54 dé thu dugce 0,53 g

hop chat mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 7,68 (s, 1 H) 7,04-7,29 (m, 4 H) 4,18 (s, 2 H)
3,90(s, 3 H)

2-(4-flobenzyl)-4,5-dihydroxyisophthalonitril
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2-(4-flobenzyl)-4-hydroxy-5-metoxyisophthalonitril (200mg) dugc bién ddi thanh
hop chit mong muén bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du
54 dé thu dugc 96mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dy) ppm 7,29 (s, 1 H) 7,12-7,23 (m, 4 H) 4,14 (s, 2 H)

Vi du 56: 4,5-dihydroxy-2-(4-hydroxybenzyl)isophthalonitril

Bing céch st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
5-metoxy-2-(4-metoxybenzyl)isophthalonitril (250mg), dugc tong hop tir este cia pinacol
va axit 4-metoxybenzylboronic va 2-brom-4-hydroxy-5-metoxyisophthalonitril (1,00g),
dugc khir metyl hoa dé thu duoc 96mg hop chit mong muédn.

"H NMR (400 MHz, DMSO-dg) ppm 7,37 (s, 1 H) 6,96 (d, J=1,00 Hz, 2 H) 6,69
(d,7=1,00 Hz, 2 H) 4,01 (s, 2 H)

Vi du 57: 4,5-dihydroxy-2-(2-metoxybenzyl)isophthalonitril

Bing cach st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
- -5-metoxy-2-(2-metoxybenzyl)isophthalonitril (116mg), dugc tbng hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril ~va _ 2-(2-metoxybenzyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan, dugc khir metyl héa dé thu dugc 17,6mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dy) ppm 7,28 (s, 1 H) 7,23 (t, J=7,28 Hz, 1 H) 6,99
(d, J=8,28 Hz, 1 H) 6,84 (t, ]=7,40 Hz, 1 H) 6,70 (d, J=7,28 Hz, 1 H) 4,07 (s, 2 H) 3,81
(s, 3H)

Vidu 58: 4,5-dihydroxy-2-(4-(triﬂdmetoxy)benzyl)isophthalonitril

Bing cach st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
5-metoxy-2-(4-(triflometoxy)benzyl)isophthalonitril (260mg), dugc téng hop tir 2-brom-
4-hydroxy-5-metoxyisophthalonitril va  este cua  pinacol va  axit 4-

(triflometoxy)benzylboronic, dugc khir metyl héa dé thu duge 130mg hop chit mong

mudn.
"H NMR (400 MHz, DMSO-d) ppm 7,25-7,36 (m, 5 H) 4,18 (s, 2 H)
Vi du 59: 2-(3-flo-4-metoxybenzyl)-4,5-dihydroxyisophthalonitril

Bing céch st dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(3-flo-4-
’metoxybenzyl)-4,5-dihydroxyisophthalonitril (600mg), dugc tong hop tir 2-brom-4-
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hy@droxy-5-metoxyisophthalonitril va 2-(3-ﬂo-4-metoxybénzy1)—4,4,5,S-tetrametyl-1,3,2-

dioxaborolan, dwgc khir metyl hoa dé thu duoc 175mg hop chét mong mubn.

'"H NMR (400 MHz, DMSO-dg) ppm 7,36 (s, 1 H) 7,11 (t, J=8,78 Hz, 1 H) 7,01
(dd, J=1,00 Hz, 1 H) 6,91 (br d, ]=1,00 Hz, 1 H) 4,09 (s, 2 H) 3,80 (s, 3 H)

Vi du 60: 2-(2-flobenzyl)-4,5-dihydroxyisophthalonitril

Bing cach st dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(2-
- flobenzyl)-4-hydroxy-5-metoxyisophthalonitril (200mg), dugc téng hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril va 2-(2-flobenzyl)-4.4,5,5-tetrametyl-1,3,2-

dioxaborolan, dugc khtr metyl héa dé thu dugc 86mg hop chit mong muén.

H NMR (400 MHz, DMSO-dy) ppm 7,27-7,34 (m, 2 H) 7,16-7,24 (m, 1 H) 7,13
(t, J=7,53 Hz, 1 H) 6,95 (t,J=7,53 Hz, 1 H) 4,17 (s, 2 H)

Vi du 61: 4,5-dihydroxy-2-(2-metylbenzyl)isophthalonitril

Bing cach str dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
5-metoxy-2-(2-metylbenzyl)isophthalonitril (550mg), dugc tong hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril ~ va 4,4,5,5-tetrametyl-2-(2-metylbenzyl)-1,3,2-
dioxaborolan, dugc khir metyl héa dé thu dugc 152mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,33 (s, 1 H) 7,22 (d, J=7,07 Hz, 1 H) 7,12 -
(d, J=7,07 Hz, 1 H) 7,07 (d, J=7,58 Hz, 1 H) 6,47 (d, J=7,58 Hz, 1 H) 4,10 (s, 2 H) 2,38
(s,3H)

Vidu 62: 2—(2,5-dimetylbenzyl)-4,5-dihydroxyisophthalonitril

Bing cach st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, (2,5-
dimetylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (578mg), dugc tong hop tir 2-brom-
4-hydroxy-5-metoxyisophthalonitril va 2-(2,5-dimetylbenzyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan, dugc khir metyl hoa dé thu duge 39mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 7,33 (s, 1 H) 7,10 (d, J=7,28 Hz, 1 H) 6,93
(d, J=7,03 Hz, 1 H) 6,28 (br s, 1 H) 4,06 (br s, 2 H) 2,32 (s, 3 H) 2,13 (s, 3 H)

Vi du 63: 2-(3-flo-5-metylbenzyl)-4,5-dihydroxyisophthalonitril

Bing céch st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 2-(3-flo-5-
metylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (600mg), dugc téng hop tir 2-brom-4-
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hydroxy-5-metoxyisophthalonitril va 2-(3-flo-5-metylbenzyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan, dugc khir metyl héa dé thu dugc 91mg hop chit mong muén.

'"H NMR (400 MHz, DMSO-dg) ppm 7,30 (s, 1 H) 6,91 (d, J=9,79 Hz, 1 H) 6,80
(s, 1 H) 6,75 (d, ]=9,79 Hz, 1 H) 4,13 (s, 2 H) 2,27 (s, 3 H)

Vi du 64: axit 3-(2,6-dixyano-3,4-dihydroxybenzyl)benzoic

- Bang céch str dung quy trinh giéng nhu quy trinh néu trong Vi du 54, axit 3-(2,6-
- dixyano-3-hydroxy-4-metoxybenzyl)benzoic (300mg), duwgc téng hop tir 2-brom-4-
“hydroxy-5-metoxyisophthalonitril va metyl 3-((4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)metyl)benzoat, dugc khir metyl hoa dé thu duge 43mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-dq) ppm 7,75 (s, 1 H) 7,26-7,56 (m, 4 H) 4,22 (s, 2 H)

Vi du 65: 2-(4-flo-3-metylbenzyl)-4,5-dihydroxyisophthaloniril

Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(4-flo-3-
* metylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (600mg), dugc téng hop tir 2-brom-4-
- hydroxy-5-metoxyisophthalonitril va 2-(4-flo-3-metylbenzyl)-4,4,5,5-tetrametyl-1,3,2-

- dioxaborolan, durgc khir metyl héa dé thu duoc 24mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,29 (s, 1 H) 7,03-7,12 (m, 2 H) 6,99 (br s, 1
H) 4,10 (br's, 2 H) 2,19 (br s, 3 H)

Vi du 66: 4;5-dihydroxy-2-(3-metylbenzyl)isophthalonitril

Bing cach sir dung quy trinh gidéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
- 5-metoxy-2-(3-metylbenzyl)isophthalonitril (600mg), dugc tong hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril va 4,4,5,5-tetrametyl-2-(3-metylbenzyl)-1,3,2-
dioxaborolan, dugc khir metyl hoa dé thu dugc 43 mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,57 (br s, 1 H) 10,93 (br's, 1 H) 7,29 (br s,
1 H) 7,19 (brs, 1 H) 6,79-7,09 (m, 3 H) 4,11 (s, 2 H) 2,26 (s, 3 H)

Vi du 67: 2-(5-flo-2-metoxybenzyl)-4,5-dihydroxyisophthalonitril

Béng cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 2-(5-flo-2-
metoxybenzyl)-4-hydroxy-5-metoxyisophthalonitril (400mg), dugc téng hop tir 2-brom-
- 4-hydroxy-5-metoxyisophthalonitril va  2-(5-flo-2-metoxybenzyl)-4,4,5,5-tetrametyl-

" 1,3,2-dioxaborolan, dugc khir rhetyl héa dé thu dugc 7mg hop chit mong muén.
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"H NMR (400 MHz, DMSO-dg) ppm 11,09 (br s, 1 H) 10,95 (br s, 1 H) 7,29 (s, 1
H) 6,92-7,11 (m, 2 H) 6,55 (d, J=9,03 Hz, 1 H) 4,06 (s, 2 H) 3,79 (s, 3 H)

Vi du 68: 2-(3,5-dimetylbenzyl)-4,5-dihydroxyisophthalonitril

Bing céach st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 2-(3,5-
dimetylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (578mg), dugc téng hop tir 2-brom-
- 4-hydroxy-5-metoxyisophthalonitril va 2-(3,5-dimetylbenzyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan, dugc khir metyl héa dé thu dugc 120mg hop chit mong muén.

~ "H NMR (400 MHz, DMSO-dg) ppm 7,30 (s, 1 H) 6,86 (s, 1 H) 6,76 (s, 2 H) 4,07
(s,2 H) 2,21 (s, 6 H)

Vi du 69: 4,5-dihydroxy-2-(4-isopropylbenzyl)isophthalonitril

Bing céch sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
2-(4-isopropylbenzyl)-5-metoxyisophthalonitril (600mg), duge téng hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril va  2-(4-isopropylbenzyl)-4,4,5,5-tetrametyl-1,3,2-
__dioxaborolan, dugc khir metyl hoa dé thu duge 21mg hop chét mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 7,28 (s, 1 H) 7,18 (d, J=1,00 Hz, 2 H) 7,10
(d,J=1,00 Hz, 2 H) 4,10 (s, 2 H) 2,79-2,88 (m, 1 H) 1,17 (d, J=6,78 Hz, 6 H)

Vi du 70: 2-(4-etylbenzyl)-4,5-dihydroxyisophthalonitril

2-(4-etylbenzyl)-4-hydroxy-5-metoxyisophthalonitril

" BS- sung phirc hop ctia Pd(dppf)Cl, véi CH,Cl, (1:1) (0,67g) va natri

hydrocarbonat (3,40g) vao hdn hgp chira 2-brom-4-hydroxy-5-metoxyisophthalonitril
(2,57g) va 2-(4-etylbenzyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (3,75g) trong etanol
(5mL) va nuée (40mL). Phan tng duge khudy duge hdi luu trong 3 gio. Hon hop phan
- Ung ndéng nay dugc loc qua vai loc. Sau khi 1am lanh, chét két tha thu dugc duogc axit hoa
bang HCl 2M (20mL), loc, rira bing nu6c va 1am khoé dé thu duoc 2,31g 2-(4-
etylbenzyl)-4-hydroxy-5-metoxyisophthalonitril.

'H NMR (400 MHz, DMSO-d¢) ppm 7,41 (s, 1 H) 7,08-7,17 (m, 4 H) 4,08 (s, 2 H)
3,82 (s, 3 H) 2,55 (q, J=7,61 Hz, 2 H) 1,14 (t, J=7,53 Hz, 3 H)

2-(4-etylbenzyl)-4,5-dihydroxyisophthalonitril
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Str dung quy trinh dugc mo ta trong Vi du 54, 2-(4-etylbenzyl)-4-hydroxy-5-
metoxyisophthalonitril (2,31g) duoc bién d6i thanh hop chit mong muén (2,15 2).

"H NMR (400 MHz, DMSO-dg) ppm 7,28 (s, 1 H) 7,12-7,17 (m, 2 H) 7,07-7,12
(m, 2 H) 4,11 (s, 2 H) 2,53-2,59 (m, 2 H) 1,14 (¢, ]=7,65 Hz, 3 H)

Vi du 71: 4,5-dihydroxy-2-(naphtalen-1-ylmetyl)isophthalonitril

Bang céch st dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
5-metoxy-2-(naphtalen-1-ylmetyl)isophthalonitril (100mg), dugc téng hop tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril va 4,4,5,5-tetrametyl-2-(naphtalen-1-ylmetyl)-1,3,2-

dioxaborolan, dugc khir metyl héa @& thu dugc 40mg hop chét mong mubn.

"H NMR (400 MHz, DMSO-dy) ppm 8,50-6,56 (m, 8 H) 4,72 (m, 2 H)

Vi du 72: axit 5-(2,6-dixyano-3,4-dihydroxybenzyl)-2-hydroxybenzoic

Bang céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 54, axit 5-(2,6-
diXyano-3-hydroxy-4-metoxybenzyl)—2-hydroxybenzoic (300mg), dugc tong hop tir 2-
brom-4-hydroxy-5-metoxyisophthalonitril va axit 2-hydroxy-5-((4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)metyl)benzoic, dugc khir metyl hoa dé thu dugc 38mg hop chit mong

muon.

'"H NMR (400 MHz, DMSO-d¢) ppm 11,29-11,80 (m, 1 H) 10,95 (br s, 1 H) 7,33
(s, 1H) 7,10 (d, J=7,78 Hz, 1 H) 6,93 (d, J=7,78 Hz, 1 H) 6,27 (s, 1 H) 4,06 (s, 2 H)

'Vidu 73: 2-(2,4-dimetylbenzyl)-4,5-dihydroxyisophthalonitril

2-(2,4-dimetylbenzyl)-4-hydroxy-5-metoxyisophthalonitril

‘Bb sung phic hop cua Pd(dppf)Cl, véi CH,Cl, (1:1) (0,21g) va natri
hydrocarbonat (1,10g) vao hdn hgp chira 2-brom-4-hydroxy-5-metoxyisophthalonitril
(0,86g) va 2-(2,4-dimetylbenzyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,13 g) trong
etanol (2,5mL) va nuéc (22mL). Phan Gng dugc khudy dwogc hdi Iru trong 3 giv. Hén
hop phén ung néng nay dugc loc qua vai loc. Sau khi 1am lanh, chét két tia thu duoc
~ dugc axit héa bang HC1 2M (10mL), lgc, rira bing nudc va 1am khé dé thu duoc 0,43¢ 2-
(2,4-dimetylbenzyl)-4-hydroxy-5-metoxyisophthalonitril.
‘ 'H NMR (400 MHz, DMSO-d¢) ppm 7,70 (s, 1 H) 7,04 (s, 1 H) 6,87 (d, J=7,78

Hz, 1 H) 6,34 (d, J=7,78 Hz, 1 H) 4,08 (s, 2 H) 3,93 (s, 3 H) 2,34 (s, 3 H) 2,22 (s, 3 H)
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2-(2,4-dimetylbenzyl)-4,5-dihydroxyisophthalonitril

Str dung quy trinh dugc mo ta trong Vi du 54, 2-(2,4-dimetylbenzyl)-4-hydroxy-5-
metoxyisophthalonitril (0,43g) dwgc bién d6i thanh hop chit mong muébn (0,40g).

'"H NMR (400 MHz, DMSO-dg) ppm 7,31 (s, 1 H) 7,02 (s, 1 H) 6,86 (d, ]=8,03
Hz, 1 H) 6,34 (d, I=7,78 Hz, 1 H) 4,04 (s, 2 H) 2,33 (s, 3 H) 2,21 (s, 3 H)

~ Vidu 74: 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-dihydroxyisophthalonitril

Este cia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic  (156mg),
bis(triphenylphosphin)paladi(Il) clorua (24mg) va natri carbonat (197mg) trong nudc
solution (2mL) dugc bd sung vao dung dich chua 4-brom—3,5-dixyano-1,2-phenylen
diaxetat (200mg), etanol (2mL) va axetonitril (2mL). Hn hgp phéan tmg nay duge chiéu
xa trong 10 vi song trong 15 phit & nhiét d§ 130°C. Hdn hop phan tng ndy duge db vao
nude da va NaOH 2M (15mL) va toluen (20mL) dugc bd sung vao. Hon hop nay dugc
khuéy trong 30 phit. Pha nuéc dugce rira bang toluen (20mL), sau @6 axit héa bing HCI
4M (10mL) trong diéu kién 1am lanh. Hén hop nay duogc loc, rira bﬁng nudc va lam kho

dé thu dugc 133mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-de) ppm 7,26 (s, 1 H) 5,95 (brs, 1 H) 4,21 (d, J=2,51
Hz, 2 H) 3,81 (t, J=5,14 Hz, 2 H) 2,30-2,37 (m, 2 H)

Vi du 75: 2-xyclopentenyl-4,5-dihydroxyisophthalonitril

Hop chéit néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat -

(200mg) theo quy trinh gidng nhur quy trinh néu trong Vi du 74 bing cach sir dung chit
phan Ung 13 este clia pinacol va axit l-xyclopentenylbofonic (144mg) thay cho este cua
pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan tmg: 0,4 gid ¢ nhiét do
130°C @& thu dugc 114mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,25 (s, 1 H) 6,02 (br s, 1 H) 2,60-2,76 (m, 2
H) 2,10-2,30 (m, 2 H) 1,92-2,08 (m, 2 H)

Vi du 76: axit (E)-3-(2,6-dixyano-3,4-dihydroxyphenyl)acrylic

Hop chat néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing céach st dung chit

phan ng la este cua pinacol va axit 2-(etoxycarbonyl)vinylboronic (420mg) thay cho
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este clla pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Diéu kién phén Gng: 0,4 gid &

nhiét d6 150°C dé thu dugc 260mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-ds) ppm 7,65 (d, J=16,31 Hz, 1 H) 7,32 (s, 1 H) 6,74
(d, J=16,06 Hz, 1 H)

Vi du 77: (E)-4,5-dihydroxy-2-(3-metoxyprop-1-enyl)isophthalonitril

Hop chit néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing cach st dung chét
- phéan tmg 1a este cla pinacol va axit trans-3-metoxy-1-propenylboronic (147mg) thay cho
: esfe ctia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Diéu kién phan tng: 30 phit &

- nhiét d6 130°C dé thu dugc 70mg hop chit mong muén.

~ 'HNMR (400 MHz, DMSO-d) ppm 7,26 (s, 1 H) 6,40-6,77 (m, 2 H) 4,02-4.20
(m, 2H) 3,33 (s, 3 H)

Vi duy 78: 4,5-dihydroxy-2-(5-(morpholinometyl)thiophen-2-yl)isophthalonitril

. Hop chét néu trén dugce téng hop tir 4¥brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing cach sir dung chét
'phé.n} ing 1a este cla pinacol va axit 5-(morpholinometyl)-2-thiophenboronic (249mg)
thay cho este cta pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan ung:

10 phut & nhiét do 150°C dé thu duge 80mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,48 (d, J=3,51 Hz, 1 H) 7,45 (s, 1 H) 7,36
(d; J=3,76 Hz, 1 H) 4,64 (s, 2 H) 3,87 (br s, 4 H) 3,18 (br s, 4 H)
Vi du 79: 3,4-dihydroxy-4’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
~ (300mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bang cach sir dung chét
'phén g 1a este cla pinacol va axit (4-(morpholin-4-carbonyl)phenyl)boronic (383mg)
thay cho este ctia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Didu kién phéan tmg:
10 phut & nhiét do 140°C dé thu dugc 120mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,99-8,12 (m, 2 H) 7,58-7,68 (m, 2 H) 7,37
- (s, 1 H) 3,16-3,74 (m, 4 H)

Vi du 80: 2-(5’-hexyl-2,2’-bithiophen-5-y1)-4,5-dihydroxyisophthalonitril
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Hop chit néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bang cach st dung chét
phan Umg 14 este cia pinacol va axit 5°-hexyl-2,2’-bithiophen-5-boronic (303mg) thay
cho este ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Didu kién phan ung: 10
phit & nhiét 6 140°C d thu dugc 22mg

'"H NMR (400 MHz, DMSO-dg) ppm 7,33 (s, 1 H) 7,30 (d, J=3,76 Hz, 1 H) 7,27
(d, J=1,00 Hz, 1 H) 7,20 (d, J=3,51 Hz, 1 H) 6,84 (d, ]=3,26 Hz, 1 H) 2,80 (t, J=7,28 Hz,
2 H) 1,58-1,68 (m, 2 H) 1,23-1,39 (m, 6 H) 0,81-0,91 (m, 3 H)

Vi du 81: 2-(1-benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) theo quy trinh giéng nhwr quy trinh néu trong Vi du 74 bing cach sit dung chét
‘phban tmg 1a 1-benzyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (317mg)
thay cho este ctia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Diéu kién phan ung:

10 phit & nhiét d§ 140°C dé thu dugc 82mg hop chit mong muén.

© "HNMR (400 MHz, DMSO-dg) ppm 8,37 (s, 1H) 7,88 (s, 1 H) 7,33-7,50 (m, 6 H)
5,54 (s, 2 H)

Vidu 82: 2-(5-hexylthiophen—2-yl)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bang céch st dung chit
phén Umg 1a este clia pinacol va axit 5-hexyl-2-thiophenboronic (355mg) thay cho este
ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phén Ung: 10 phut & nhiét
d6 140°C dé thu dugc 40mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 7,31 (s, 1 H) 7,14 (d, J=1,00 Hz, 1 H) 6,93
(brs, 1 H) 2,84 (t, J=7,15 Hz, 2 H) 1,61-1,70 (m, 2 H) 1,23-1,36 (m, 6 H) 0,86 (br s, 3 H)

Vi du 83: (Z)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitril

Este cta pinacol va axit cis-crotylboronic (99mg), bis(triphenylphosphin)paladi(II)
clorua (29mg) va natri carbonat (133mg) dugc bd sung dung dich chira 2-brom-4,5-
dihydroxyisophthalonitril (100mg) v6i dung méi 1a etanol (ImL), axetonitril (1mL) va
nuée (1mL). Hon hgp phan tmg nay dugc khudy va chiéu xa trong 10 vi séng trong 45

phut & nhiét 46 120°C. Hon hop phan tmg nay duoc loc qua dém xelit va db viao nudc da.
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NaOH 2M (15mL) va toluen (20mL) duge bd sung vao. Hdn hop nay duge khudy trong
30 phut. Pha nuéc dugc rira hai 14n bang Toluen (20mL) va axit héa bing HCI 4M gift &
nhiét do nim trong khoang tir 0°C dén 5°C. Hop chét rin duoc loc, rira béng nudc va

‘toluen va 1am khé @& thu dugc 36,6mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,5 (s, 1 H) 5,92 (dd, J=10,29, 5,77 Hz, 1 H)
5,54 (dd, J=10,42, 5,65 Hz, 1 H) 3,73-3,74 (d, J=5,00 Hz, 2 H) 1,68 (d, J=5,02 Hz, 3 H)

Vi du 84: 4,5-dihydroxy-2-(3-metylbut-2-enyl)isophthalonitril

Este cua  pinacol va  axit  3-metyl-2-butenylboronic  (392mg),
bis(triphenylphosphin)paladi(Il) clorua (47mg) va natri carbonat (426mg) dugc bd sung
~vao dung dich chta 2-brom-4,5-dihydroxyisophthalonitril (320mg) véi dung moi 1a
etanol (SmL), axetonitril (SmL) va nu6c (SmL). Hon hgp phin ting nay dwoc khudy va
- chiéu xa trong 10 vi séng trong 60 phiit & nhiét d6 120°C. Hon hop phan tmg nay dugc
“loc qua"dém xelit va céc dung méi hitu co dugce 1am bay hoi. NaOH 0,1M duge bd sung
vao va hdn hop ndy duge rira bang toluen va EtOAc. Pha nudc dugc axit hoa bang HCI.
Hop chit rén dugc loc, rira bang nuée va toluen va 1am khé dé thu duge 306mg hop chit

mong mudn.
'H NMR (400 MHz, DMSO-dg) d ppm 7,23 (s, 1 H) 5,09 (t, J=7,03 Hz, 1 H) 3,49
(d, J=7,03 Hz, 2 H) 1,75 (s, 3 H) 1,68 (s, 3 H) ’
Vi du 85: (E)-2-(But-2-enyl)-4,5-dihydroxyisophthalonitril
Hop chit néu trén dugc tbng hop tir 2-brom-4,5-dihydroxyisophthalonitril
(100mg) theo quy trinh nhu dugc md ta trong Vi du 83 bing cach sir dung este cla
pinaéol va axit trans-crotylboronic (99mg) thay cho este cia pinacol va axit cis-
crotylboronic. Diéu kién phan tmg: 60 pht & nhiét d6 120°C dé thu dugc 30mg hop chit
“mong mudn.
'"H NMR (400 MHz, DMSO-dg) ppm 7,5 (s, 1 H) 5,92 (dd, J=10,29, 5,77 Hz, 1 H)
5,56 (dd, J=10,42, 5,65 Hz, 1 H) 3,73-3,75 (d, J=5,00 Hz, 2 H) 1,72 (d, J=5,02 Hz; 3 H) -

~ Vidu 86: 4,5-dihydroxy-2-metylisophthalonitril

B sung dung dich bo tribromua 1M trong DCM (6,0mL) & nhiét dd -20°C vao
~hén hop chira 4-hydroxy-5-metoxy-2-metylisophthalonitril (565mg), DCM (30mL) va
axetonitril (30mL) trong diéu kién khi nito. H3n hop phén ting nay duge dé 4m qua dén
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nhiét d6 phong. Nudc (0,3mL) dugc bd sung vao hdn hop phan g ndy, sau d6 b sung
metanol cho dn khi thu dugc hdn hop phén tmg trong subt. Hén hop niy duoc lam bay
hoi dén kho va phin cén dugc tinh ché bang sic ky silicagel véi hdn hop dung méi 1a

EtOAc/AcOH dé thu dugc 0,27¢ hop chit mong muédn.
'H NMR (400 MHz, DMSO-dg) ppm 10,97 (br s, 2 H) 7,17 (s, 1 H)2,44 (s,3 H)
Vi du 87: 4,5-dihydroxy-2-(2-metylprop-1-enyl)isophthalonitril
Hop chit néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(395mg) bing phuong phap theo Vi du 2 bing cach sir dung 2-metylpropen-1-
tributylstanan (528mg) thay cho phenyletynyltri-n-butyl thiéc dé thu dwge 198mg

'H NMR (400 MHz, DMSO-de) ppm 11,20 (br s, 2 H) 7,27 (s, 1 H) 6,20-6,26 (m,
1H) 1,92 (d, J=1,25 Hz, 3 H) 1,62 (d, J=1,00 Hz, 3 H)

Vi du 88: 3,4-dihydroxy-3’~-metylbiphenyl-2,6-dicarbonitril ~ -

Hop »chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
~ (352mg) bing phuong phép theo Vi du 2 bing cich st dung tributyl(m-tolyl) thiéc
(235mg) thay cho phenyletynyltri-n-butyl thiéc dé thu dugc 273mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-dy) ppm 11,31 (br s, 2 H) 7,37-7,44 (m, 1 H) 7,29-
7,36 (m, 2 H) 7,21-7,29 (m, 2 H) 2,38 (s, 3 H)

Vi du 89: 4,5-dihydroxy-2-vinylisophthalonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(200mg) bang phwong phap theo Vi du 2 bing cach st dung tributyl(vinyl) thiéc (255mg)
thay cho phenyletynyltri-n-butyl thiéc d& thu dugc 50mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 11,30 (br s, 2 H) 7,28 (s, 1 H) 6,83 (dd,
J=17,57, 11,54 Hz, 1 H) 6,03 (d, J=17,57 Hz, 1 H) 5,78 (d, J=11,54 Hz, 1 H)

Vi du 90: 4,5-dihydroxy-2-(prop-1-en-2-yl)isophthalonitril

Hop chét néu trén dugce tbng hop tir 4-br0m—3,5-dixyano-1,2-phenylen diaxetat
(SOOmg).béng phuong phép theo Vi du 2 bing cach sir dung 2-(tributylstannyl)propen
(641mg) thay cho phenyletynyltri-n-butyl thiéc dé thu duoc 210mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 11,35 (brs, 1 H) 7,26 (s, 1 H) 5,49 (s, 1 H)
5,09 (s, 1 H) 2,07 (s, 3 H)
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Vi du 91: 2-(2-etoxythiazol-5-yl)-4,5-dihydroxyisophthalonitril
Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) bang phuong phap theo Vi du 2 bing cach sir dung 2-etoxy-5-
(tributylstannyl)thiazol (311mg) thay cho phenyletynyltri-n-butyl thiéc dé thu dugc 60mg
hop chét mong muén.
'H NMR (400 MHz, DMSO-dg) ppm 11,36 (brs, 1 H) 7,40 (s, 1 H) 7,34 (s, 1 H)
4,50 (m, J=7,00, 7,00, 7,00 Hz, 2 H) 1,40 (t, J=6,90Hz, 3 H)

- Vidu 92: 2-allyl-4,5-dihydroxyisophthalonitril
Hop chét néu trén duoc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

(250mg) béng phuong phap theo Vi du 2 bing cich sir dung allyltri-n-butyl thidc
(512mg) thay cho phenyletynyltri-n-butyl thiéc dé thu duoc 28mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 10,7-11,8 (br, s, 2 H) 7,25 (s, 1 H) 5,90(m, 1
‘H) 5,11 (m, 1 H) 4,95 (m, 1 H) 3,52 (m, 2 H)

- Vi du 93: 3’~(tert-Butoxymetyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit (3-(tert-butoxymetyl)phenyl)boronic (322mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7. Diéu kién phéan Gng: 30
phut & nhiét d§ 150°C dé thu dugc 250mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,27 (br s, 2 H) 7,41-7,53 (m, 2 H) 7,29-
7,41 (m, 3 H) 4,49 (s, 2 H) 1,24 (s, 9 H)

Vi du 94: tert-butyl 2°,6’-dixyano-3’,4’-dihydroxybiphenyl-3-carboxylat

" Hop chét néu trén dugce tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit 3-tert-butoxycarbonyl phenylboronic (344mg) thay cho axit 3.4,5-
triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan ung: 30
phiit & nhiét d6 150°C dé thu duoc 67mg hop chit mong mudn.

C g 'H NMR (400 MHz, DMSO-d¢) ppm 11,43 (br s, 2 H) 8,03 (d, J=8,03 Hz, 1 H)
7,96 (s, 1 H) 7,74 (d, J=7,28 Hz, 1 H) 7,67 (t, J=7,53 Hz, 1 H) 7,36 (s, 1 H) 1,56 (s, 9 H)

Vi du 95: 3,4-dihydroxybiphenyl-2,3’ 6-tricarbonitril
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Hop chét néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit 3-xyano phenylboronic (227mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc md ta trong Vi du 7. Piéu kién phan tng: 30 phut & nhiét do
150°C @ thu dugc 141mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d) ppm 11,39 (br s, 1 H) 8,06 (s, 1 H) 8,01 (d,
J=7,78 Hz, 1 H) 7,86 (d, ]=8,03 Hz, 1 H) 7,76 (t, J=7,91 Hz, 1 H) 7,39 (s, 1 H)

Vidu 96: 2°,6’-dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-3-carboxamit

Hop chét néu trén duoc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
- (300mg) va axit 3-(dipropylcarbamoyl) phenylboronic (231mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan tmg: 10
phut & nhiét d6 150°C dé thu dwgc 40mg hop chét mong mudn.

| '"H NMR (400 MHz, DMSO-dg) ppm 11,36 (br s, 2 H) 7,59 (t, J=7,65 Hz, 1 H)
7,51 (d, =7,78 Hz, 1 H) 7,46 (d, J=7,53 Hz, 1 H) 7,34-7,40 (m, 2 H) 3,27-3,35 (m, 2 H)
3,19 (brs, 2 H) 1,60 (brs, 2 H) 1,45 (br s, 2 H) 0,91 (br s, 3 H) 0,65 (br s, 3 H)

Vi dy 97: 2°,6’-dixyano-N-xyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamit

Hop chét néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit 4-(xyclohexylaminocarbonyl) phenylboronic (275mg) thay cho axit
3,4,5-triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan
ng: 5 phiit & nhiét d6 150°C dé thu dwgc 190mg hop chit mong mubn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,38 (br s, 2 H) 8,36 (d, ]=7,78 Hz, 1 H)
7,95 (d, J=1,00 Hz, 2 H) 7,56 (d, J=1,00 Hz, 2 H) 7,37 (s, 1 H) 3,79 (br s, 1 H) 1,84 (br s,
2 H) 1,76 (br s, 2 H) 1,62 (d, J=12,05 Hz, 1 H) 1,30-1,40 (m, 4 H) 1,14 (m, J=8,50 Hz, 1
H)

Vi du 98: 2°,6’-dixyano-N-xyclohexyl-3’,4’-dihydroxybiphenyl-3-carboxamit

Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit 3-(xyclohexylaminocarbonyl) phenylboronic (275mg) thay cho axit
3,4,5-triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Piéu kién phéan
ttng: 5 phiit & nhiét d6 150°C dé thu dugc 120mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 11,35 (br s, 2 H) 8,29 (d, J=7,78 Hz, 1 H)
7,99 (br s, 1 H) 7,94 (s, 1 H) 7,61 (d, J=4,52 Hz, 2 H) 7,37 (s, 1 H) 3,78 (br s, 1 H) 1,83
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(brs, 2H) 1,74 (br s, 2 H) 1,61 (d, J=12,05 Hz, 1 H) 1,31 (m, J=9,50, 9,50 Hz, 4 H) 1,14
(brs, 1 H)

Vi du 99: 2°,6’-dixyano-N,N-dietyl-3°,4’-dihydroxybiphenyl-4-carboxamit

Hop chét néu trén duoc tdng hgp tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit 4-(N,N-dietylaminocarbonyl) phenylboronic (246mg) thay cho axit
3,4,5-triflophenylboronic theo quy trinh nhu duge mo ta trong Vi du 7. Piéu kién phan
ng: 10 phit & nhiét d§ 140°C dé thu dugc 100mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-dy) ppm 7,42-7,62 (m, 4 H) 7,36 (s, 1 H) 3,44 (t,
J=1,00 Hz, 4 H) 1,15 (br q, J=1,00, 1,00, 1,00 Hz, 6 H)

Vi du 100: 2°,6’-dixyano-N,N-dietyl-3’,4’-dihydroxybiphenyl-3-carboxamit

Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit 3-(N,N-dietylaminocarbonyl) phenylboronic (246mg) thay cho axit
3,4,5-triﬂ6phenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan
{ng: 10 phit & nhiét d6 140°C dé thu dugce 100mg hop chit mong muén.

'"H NMR (400 MHz, DMSO-dg) ppm 11,34 (br s, 2 H) 7,56-7,63 (m, 1 H) 7,48 (d,

- J=7,28Hz, 1H) 7,52 (d,J=7,78 Hz, 1 H) 7,40 (s, 1 H) 7,34 (s, 1 H) 3,44 (br s, 4 H) 1,14
~ (brs;3H) 1,05 (brs, 3 H)

Vidu 101: 2°,6’-dixyano-N-etyl-3°,4’-dihydroxybiphenyl-3-carboxamit

Hop chét néu trén duoc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit 3-(N-etylaminocarbonyl) phenylboronic (215mg) thay cho axit 3,4,5-
~ triflophenylboronic theo quy trinh nhu duge md ta trong Vi du 7. Diéu kién phan ung: 10
phiit & nhiét 6 140°C d thu dugc 100mg hop chit mong muén.

'H NMR (400 MHz, DMSO-d¢) ppm 11,40 (br s, 2 H) 8,56 (m, J=5,00, 5,00 Hz, 1
H) 7,96-8,02 (m, 1 H) 7,94 (s, 1 H) 7,62 (d, J=4,77 Hz, 2 H) 7,38 (s, 1 H) 3,25-3,35 (m, 2
H) 1,14 (t, J=7,15 Hz, 3 H)

Vi du 102: 2°,6’-dixyano-3’,4’-dihydroxy-N,N-dimetylbiphenyl-3-carboxamit

Hop chét néu trén duoc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit N,N-dimetylbenzamit-3-boronic (215mg) thay cho axit 3,4,5-
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 triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7. Piéu kién phan ung: 10
phtit & nhiét do 140°C dé thu duoc 60mg hop chit mong muén.

'"H NMR (400 MHz, DMSO-dg) ppm 7,57-7,63 (m, 1 H) 7,51-7,57 (m, 2 H) 7,48
(s, 1H) 7,36 (s, 1 H) 3,00 (br's, 3 H) 2,95 (br s, 3 H)

Vi du 103: 4’-flo-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) va axit 4-flobenzenboronic (43mg) thay cho axit 3,4,5-triflophenylboronic theo
quy trinh nhu duge mo ta trong Vi du 7. Diéu kién phan Gng: 20 phat & nhiét do 130°C

dé thu dugc 50mg hop chit mong mudn.

"'"H NMR (400 MHz, DMSO-dg) ppm 7,50-7,57 (m, 2 H) 7,37 (t, 1=8,78 Hz, 2 H)
732 (s, 1 H)

Vi du 104: 3°,4’-diflo-3,4-dihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce tbng hop tir 4-brom—3,5-dixyano-1,2—phenylen diaxetat
(100mg) va axit 3,4-diflophenylboronic (49mg) thay cho axit 3,4,5-triflophenylboronic
‘theo quy trinh nhu dugc md ta trong Vi du 7. Piéu kién phan ung: 20 phat & nhiét 4o
130°C dé thu dugc 34mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,66-7,73 (m, 1 H) 7,57-7,66 (m, 1 H) 7,37
(brs, 1 H) 7,33 (s, 1 H)

Vi du 105: 4°-flo-3,3’ 4-trihydroxybiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) va axit 4-flo-3-hydroxyphenylboronic (48mg) thay cho axit 3.4,5-
triflophenylboronic theo quy trinh nhu dwgc md ta trong Vi du 7. Piéu kién phén tng: 20
phut & nhiét ¢ 130°C dé thu dwgc 32mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-ds) ppm 7,23-7,31 (m, 3 H) 7,00 (d, J=8,28 Hz, 1 H)
6,86 (brs, 1 H)

Vi du 106: (E)-4,5-dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitril

Hop chét néu trén duge tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) va axit (E)-3-phenylpropen-1-yl-boronic (65mg) thay cho axit 3.4,5-
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 triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Diéu kién phan tmg: 20
phit & nhiét d6 150°C dé thu dugc 57mg hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,26-7,35 (m, 4 H) 7,20-7,26 (m, 2 H) 6,54-
6,69 (m, 2 H) 3,63 (d, J=6,27 Hz, 2 H)
Vi du 107: 4’-flo-3,4-dihydroxy-3’-metoxybiphenyl-2,6-dicarbonitril

Hop chét néu trén duoc tdng hgp tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(106mg) va axit 3-flo-4-metoxyphenylboronic (72mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge mé ta trong Vi du 7. Diéu kién phan tmg: 45
phiit & nhiét d6 150°C dé thu dugc 63,5mg hop chit mong mubn.

~ '"H NMR (400 MHz, DMSO-d¢) ppm 7,41 (d, J=10,79 Hz, 1 H) 7,24-7,35 (m, 3 H)
3,92 (s, 3 H)
Vi du 108: axit 5-(2,6-dixyano-3,4-dihydroxyphenyl)thiophen-2-carboxylic
~ Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
~(300mg) va axit S5-bothiophen-2-carboxylic (208mg) thay cho axit 3,4,5-
 triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Diéu kién phan tmg: 45
phiit & nhiét d6 150°C dé thu dugc 127mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,79 (d, 3=3,76 Hz, 1 H) 7,39 (d, J=4,02 Hz,
1H) 7,35 (s, 1 H)

Vi du 109: 3,4-dihydroxy-4’-(metylsulfonyl)biphenyl-2,6-dicarbonitril

Hop chét néu trén dugce tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(108mg) va axit 4-(metansulfonyl)phenylboronic (87mg) thay cho axit 3,4,5-
- triflophenylboronic theo quy trinh nhu duge m6 ta trong Vi du 7. Diéu kién phan tng: 45
phut 6 nhiét d 150°C dé thu dugc 60mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 10,72-12,36 (m, 2 H) 8,08 (br d, J=8,30 Hz,
2H) 7,78 (br d, J=8,50 Hz, 2 H) 7,38 (s, 1 H) 3,33 (s, 3 H)

Vi du 110: 3,4-dihydroxy-4’-propoxybiphenyl-2,6-dicarbonitril

Hop chét néu trén duoc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va borono 3-propoxyphenylboronic (167mg) thay cho axit 3.,4,5-
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triflophenylboronic theo quy trinh nhu dwgc mé ta trong Vi du 7. Diéu kién phan ung: 20
phut & nhiét d6 150°C d thu dugc 30mg hop chit mong mudn.
'H NMR (400 MHz, DMSO-dq) ppm 7,38 (d, J=1,00 Hz, 2 H) 7,34 (s, 1 H) 7,06
(d, J=1,00 Hz, 2 H) 4,00 (t, J=6,53 Hz, 2 H) 1,71-1,81 (m, 2 H) 1,01 (t, J=7,40 Hz, 3 H)
Vi du 111: axit 2°,6°-dixyano-3’,4’-dihydroxybiphenyl-4-carboxylic

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(400mg) va axit 4-carboxyphenylboronic (247mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mo ta trong Vi du 7. Piéu kién phan tmg: 30 phut & nhiét do
140°C dé thu duoc 270mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 8,07 (d, J=1,00 Hz, 2 H) 7,61 (d, J=1,00 Hz,
2H) 7,38 (s, 1H)

Vi du 112: 4°-clo-3,4-dihydroxy-3’°-metylbiphenyl-2,6-dicarbonitril

Hop chit néu trén duge téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit (4-clo-3-metylphenyl)boronic (127mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7. Diéu kién phén ung: 45
phut & nhiét 46 150°C dé thu dugc 54mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,57 (d, J=8,28 Hz, 1 H) 7,47 (d, J=1,76 Hz,
1H) 7,34 (s, 1 H) 7,33 (d, J=2,26 Hz, 1 H) 2,39 (s, 3 H)

Vi du 113: 4,5-dihydroxy-2-(5-phenylthiophen-2-yl)isophthalonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat

~(200mg) va axit 5-phenyl-2-thienylboronic (164mg) thay cho axit 3.4,5-

~ triflophenylboronic theo quy trinh nhu dwge mb ta trong Vi du 7. Piéu kién phén tng: 45
phut & nhiét d6 150°C & thu dugc 71mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 7,72 (d, J=7,28 Hz, 2 H) 7,63 (d, J=3,51 Hz,
1 H) 7,44-7,50 (m, 2 H) 7,34-7,40 (m, 3 H)

Vi du 114: 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-isopropylphenylboronic (152mg) thay cho axit 3,4,5-
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triflophenylboronic theo quy trinh nhu dugc md ta trong Vi du 7. Diéu kién phan émg: 20
phiit & nhiét d6 150°C dé thu dugc 66mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 7,39 (s, 4 H) 7,34 (s, 1 H) 2,92-3,03 (m, 1 H)
1,26 (d, J=7,03 Hz, 6 H)

Vi du 115: 3,4-dihydroxy-4’-propylbiphenyl-2,6-dicarbonitril

Hop chit néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 4-propylphenylboronic (152mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan tng: 20 phat & nhiét do
150°C dé thu dugc 80mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-dq) ppm 7,31-7,40 (m, 5 H) 2,64 (t, J=7,65 Hz, 2 H)
1,60-1,71 (m, 2 H) 0,93 (t, J=7,40 Hz, 3 H)

Vi du 116: 4,5-dihydroxy-2-(1-phenylvinyl)isophthalonitril

Hop chét néu trén duoc tdng hgp tr 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(500mg) va axit 1-phenylvinylboronic (321mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu dwgc mé ta trong Vi du 7. Piéu kién phan tng: 45 phit & nhiét do
130°C dé thu dugc 370mg hop chit mong muén.

“"H NMR (400 MHz, DMSO-dg) ppm 7,32-7,40 (m, 4 H) 7,24-7,28 (m, 2 H) 6,17
(s, 1H) 5,44 (s, 1 H) |

Vidu 117: axit 2°,6°-dixyano-3’,4’-dihydroxybiphenyl-2-carboxylic

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 2-carboxyphenylboronic (134mg) thay cho axit 3,4,5-triflophenylboronic
- theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phan tng: 45 phit & nhiét do
130°C dé thu dugc 106mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dy) ppm 8,08 (d, J=7,78 Hz, 1 H) 8,01 (s, 1 H) 7,75
(d, J=7,78 Hz, 1 H) 7,67 (m, J=7,70, 7,70 Hz, 1 H) 7,38 (s, 1 H)

Vi du 118: axit 4-(2,6-dixyano-3,4-dihydroxybenzyl)benzoic
2-((4-(clometyl)benzyl)oxy)tetrahydro-2H-pyran
Hon hgp chira (4-(clometyl)phenyl)metanol (25,3 g), DCM (ZSQmL), 3,4-dihydro-

2H-pyran (39,6mL) va pyridin-1-ium 4-metylbenzensulfonat (4,1g) dugc khudy & nhiét
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dd phong trong 3 gi¢. Dung dich nudc natri hydrocarbonat bdo hoa (250mL) va DCM
(550mL) duoc bd sung vao hdn hop nay va céc 16p phan tng dugce phén tach. Pha hitu co
dugc chiét bang dung dich nuéc natri hydrocarbonat bdo hoa (250mL) va nudc mubi
(250mL), 1am khé (Na,SOy), loc va c6. Toluen (350mL) dugc bd sung vao phin cén va

dung dich nay duoc c6 dé thu duge 43,0g hop chat mong mubn.

"H NMR (200 MHz, DMSO-dg) ppm 7,32-7,44 (m, 4H) 4,75 (s, 2H) 4,67-4,73 (m,
1H) 4,56 (dd, 2H) 3,73-3,84 (m, 1H) 3,42-3,52 (m, 1H) 1,47-1,79 (m, 6H)

4,4,5,5-tetrametyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)metyl)benzyl)-1,3,2-

dioxaborolan

Bis(triphenylphosphin)paladi(II) clorua (1,75g), N-etyl-N-isopropylpropan-2-amin
(30,95g) va 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (17,5mL) duoc bd sung vao dung dich
chira 2-((4-(clometyl)benzyl)oxy)tetrahydro-2H-pyran  (21,2g) trong 1,2-dicloetan
(320mL) trong diu kién khi nito. Hon hop nay duoc gia nhiét trong didu kién hdi hru
trong 10 gid. Toluen (1000mL) dugc bd sung vao & nhiét do phong. Hon hop phan tmg
" nay dugc rira bang nude mudi (1150mL), 1am khd (Na,SOy), loc va co. Hop chét tho
dugc hoa tan trong n-heptan (800mL). Chit két tia tao thanh dugce loc loai bo va rua
bang n-heptan. Céc dich loc n-heptan thu gom dugc dugc cb va phin cén dugc tinh ché
‘bang sic ky cot silica (n-heptan/EtOAc 9:1 + 0,5% trietylamin) @ thu duoc 13,72mg hop

chat mong muon.

'"H NMR (200 MHz, DMSO-dg) ppm 7,06-7,21 (m, 4H) 4,64-4,68 (m, 1H) 4,48
(dd, 2H) 3,74-3,85(m, 1H) 3,41-3,52 (m, 1H) 2,19 (s, 2H) 1,41-1,80 (m, 6H) 1,17 (s,
12H)

4-hydroxy-5-metoxy-2-(4-(((tetrahydro-2H-pyran-2-
yl)oxy)metyl)benzyl)isophthalonitril

Hdn hop chira 4,4,5,5-tetrametyl-2-(4-(((tetrahydro-2H-pyran-2-
yl)oxy)metyl)benzyl)-1,3,2-dioxaborolan (5,03g), 2-brom-4-hydroxy-5-
metoxyisophthalonitril (3,06g), phitc hop cia Pd(dppf)Cl, véi CH,CI, (1:1) (1,11g), natri
hydrocarbonat (5,09g), nuéc (84mL) va etanol (7,5mL) dugc suc b%lng khi nito & nhiét do
phong. Hon hop nay dugc gia nhiét trong diéu kién hdi luu trong didu kién khi nito trong
1,5 gi¢. DCM (130mL) dugc bd sung vao hdn hgp nay & nhiét do phong va hén hop nay
dugce loc qua dém xelit. Dém xelit duge rira bing nude (100mL) va DCM (100mL) va do
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pH cua céc dich loc thu gom duge duge diéu chinh dén pH = 7 bing dung dich HCI
0,5M. Céc 16p phan umg dugc phén tach va qua trinh phan tich dugce dimg bing cach bd
sung nuée (200mL). Pha nuée duge chiét bang DCM (2 x 100 ml, 2 x 50mL) va céc pha
hiru co thu gom duoc duge lam khdé (Na,SOy), loc va ¢b. Hop chét tho dugc tinh ché
bang sic ky cot silica (DCM/metanol 100:0 — 90:10 + 0,5% trietylamin) dé thu duoc
3,68g hop chit mong mudn.

"H NMR (200 MHz, DMSO-dg) ppm 7,17-7,28 (m, 4H) 6,82 (s, 1H) 4,61-4,68 (m,
- 1H) 4,49 (dd, 2H) 3,96 (s, 2H) 3,73-3,84 (m, 1H) 3,65 (s, 3H) 3,61 (s, 1H) 3,39-3,50 (m,
1H) 1,45-1,77 (m, 6H)

4-(2,6-dixyano-3-hydroxy-4-metoxybenzyl)benzoic acid

Hbén hop chira 4-hydroxy-5-metoxy-2-(4-(((tetrahydro-2H-pyran-2-
- yDoxy)metyl)benzyl)isophthalonitril (4,70g) trong axeton (96mL) dugc 1am lanh trong
~ khay nuéc da va chét phan tng Jones (24,0mL) dugc bd sung tir tir vao. Hn hop nay
duogc khudy & nhiét d6 phong trong 2 gid. Isopropanol (SmL) dugc bd sung vao hdn hop
‘nay va dung dich nay dugc loc dé loai bé cac mudi crém. Cac mudi crém nay dugc rira
bang axeton (150mL) va axeton dugc gom v6i dich loc. Nuge (200mL) dugc bd sung vao
dung dich nay va dung dich dugc ¢d cho dén khi hén hop bét diu két tia. Dich cb duge
loc va chét két taa duoc ria bang nudce (100mL). Chét két tia dugce hoa tan trong EtOAc
(50mL) va rira bang dung dich HCl 0,5M (2 x 40mL) va nuéc mudi (20mL). Nuée
(50mL) duoc bd sung vao pha hiru co va d§ pH cua dung dich nay dugc diéu chinh dén
pH >10 bing dung dich NaOH 15%. Céc pha phan tng dugc phan tach va pha hiru co
dugc rira bing nude (30mL). o pH cua cdc dung dich nuée thu gom duge duge didu
chinh dén pH nim trong khoang tir 1 dén 2 bing dung dich HCI 4M. Chét két tia duoc
loc, ria bing nuée (30mL) va DCM (20mL) va lam khé trong diéu kién chan khong &
nhiét d 50°C dé thu dugc 1,47g hop cht mong muédn.

'"H NMR (200 MHz, DMSO-dg) ppm 12,89 (br s, 1H) 12,02 (br s, 1H) 7,89 (d,
2H) 7,71 (s, 1H) 7,27 (d, 2H) 4,27 (s, 2H) 3,91 (s, 3H)

axit 4-(2,6-dixyano-3,4-dihydroxybenzyl)benzoic

Dung dich bo tribromua 1M (5,6mL) dugc bd sung tir tir vao axit 4-(2,6-dixyano-
3-hydroxy-4-metoxybenzyl)benzoic (1,45g) trong DCM (36mL) trong diéu kién khi nito
& nhiét do 0°C. Qua trinh khudy dugc tiép tuc & nhiét do6 phong va dung dich bo
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tribromua 1M dugc bd sung thém sau lan [sau 1,5 gi0 (5,6mL), sau 2,5 gi¢ (5,6mL), sau
4 gi¢ (5,6mL), sau 5,5 gio (5,3mL), sau 22 gi¢ (5,3mL) va sau 25,5 git (5,3mL)]. Sau khi
khudy trong tdng cong 47 gid, hdn hop phan tng nay duoc db vao nudc da (140mL) va
khudy trong 1,5 gid. Hon hop ndy dugc loc va chét két tia dugc rira bang nudc (100mL)
va n-heptan (20mL). Chét két tiia duogc hoa tan trong dung dich NaOH 1M (60mL) va
dung dich nay dugc chiét ba 14n bang EtOAc (35mL). D pH cia dung dich nudc nay
duoc diéu chinh dén pH ndm trong khoang tir 1 dén 2 bing Dung dich HCI 4M va dung
~dich nay dugc chiét hai 1an béng EtOAc (30mL). Céc pha hitu co thu gom duge duge rira
bang nuéc (30mL) va nuée mudi (30mL), 1am kho (Na,SO,), loc va ¢d dé thu dugc hop

chit mong mudn. 1,55g hop chét mong mudn.
~ 1H NMR (200 MHz, DMSO-de) ppm 12,9 (br s, 1H) 11,4 (br s, 1H) 7,2-8,0 (m,
5H) 4,25 (s, 2H)
.- Vidu 119: (E)-4,5-dihydroxy-2-(4-metoxystyryl)isophthalonitril
S dung quy trinh dugc md ta trong Vi du 37, (E)-4-hydroxy-5-metoxy-2-(4-
metoxystyryl)isophthalonitril (117mg), dugc tdng hop tir 2-brom-4-hydroxy-5-
" metoxyisophthalonitril va axit trans-2-(4-metoxyphenyl)vinylboronic, dugc khir metyl
“héa dé thu duge 56mg hop chét mong mubn.
 'HNMR (400 MHz, DMSO-dg) ppm 11,29 (br s, 2 H) 6,78-7,60 (m, 7 H) 3,80 (s,
3H)
Vi du 120: 3,4-dihydroxy-3’,4’-dimetylbiphenyl-2,6-dicarbonitril
. St dung quy trinh dugc mo6 td trong Vi du 37, 3-hydroxy-4-metoxy-3’,4’-
dimetylbiphenyl-2,6-dicarbonitril (50mg), dwgc téng hgp tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va axit 3,4-dimetylbenzenboronic, dugc khir metyl héa dé thu

duoc 36mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,33 (s, 1 H) 7,28 (d, J=7,53 Hz, 1 H) 7,22
(s, 1 H) 7,14-7,19 (m, 1 H) 2,29 (d, J=5,27 Hz, 6 H)

Vi du 121: (E)-4,5-dihydroxy-2-(4-metylstyryl)isophthalonitril

Str dung quy trinh dugc mé ta trong Vi du 37, (E)-4-hydroxy-5-metoxy-2-(4-
metylstyryl)isophthalonitril  (95mg), dwgc téng hop tir 2-brom-4-hydroxy-5-
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metoxyisophthalonitril va axit trans-2-(4-metylphenyl)vinylboronic, dugc khir metyl héa

dé thu dugc 71mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,50 (d, J=1,00 Hz, 2 H) 7,32 (d, J=1,00 Hz,
2 H) 7,25 (d, J=1,00 Hz, 2 H) 7,18 (d, J=1,00 Hz, 1 H) 2,34 (s, 3 H)

Vi du 122: 4,5-dihydroxy-2-(6-hydroxynaphtalen-2-yl)isophthalonitril

St dung quy trinh dugc md td trong Vi du 37, 4-hydroxy-5-metoxy-2-(6-
metoxynaphtalen-2-yl)isophthalonitril (105mg), dugc tong hop tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va axit 6-metoxy-2-naphtalenboronic, dugc khtr metyl héa dé thu

dugc 45mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,88 (s, 1 H) 7,86 (d, J=8,78 Hz, 1 H) 7,81
(d, J=8,53 Hz, 1 H) 7,44 (m, J=8,50, 1,80 Hz, 1 H) 7,36 (s, 1 H) 7,19-7,22 (m, 1 H) 7,17
(m, J=8,80, 2,30 Hz, 1 H)

Vi du 123: 4’-flo-3,4-dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril

St dung quy trinh dugc md ta trong Vi du 37, 4’-flo-3-hydroxy-4-metoxy-3’-
metylbiphenyl-2,6-dicarbonitril (215mg), dugc téng hgp tir 2-brom-4-hydroxy-5-
metoxyisophthalonitril va 4-flo-3-metylaxit phenylboronic, dugc khir metyl hoa dé thu

duge 140mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,40 (d, J=7,28 Hz, 1 H) 7,25-7,36 (m, 3 H)
2,28-2,31 (m, 3 H)

Vi du 124: 4,5-dihydroxy-2-(3-metylbut-2-en-2-yl)isophthalonitril

B6 sung 4-hydroxy-5-metoxy-2-(3-metylbut-2-en-2-yl)isophthalonitril (12mg)
duge tong hop theo quy trinh nhu duge md ta trong Vi du 54, chi khéc 13 axit 3-metylbut-
2-en-2-ylboronic dugc st dung thay cho 4,4,5,5-tetrametyl-2-(4-metylbenzyl)-1,3,2-
dioxaborolan vao hdn hop khan chtra nhém clorua (66mg), natri iodua (74mg) va
axetonitril (1mL) trong diéu kién khi nito. H3n hop nay duoc gia nhiét trong 3 gi & nhiét
do 60°C va khudy qua dém & nhiét do phong. HCI 2M (0,3mL) va natri sulfit (31mg)
duogc bd sung vao hdn hop nay va dung dich ndy dugc gia nhiét trong 30 phut & nhiét do
50°C. Hén hgp nay dugc chiét bing EtOAc, dung mdi duge 1am bay hoi va phin cén
dugc 1am kho. Hop chét nay duogc két tinh lai tir dung dich toluen-isopropanol dé thu

dugc 6mg hop chat mong mubn.
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'H NMR (400 MHz, metanol-d;) ppm 7,15 (s, 1 H) 1,95 (s, 3 H) 1,88 (s, 3 H)
1,48-1,55 (m, 3 H)

Vi du 125: 2-(2,5-dimetylthiophen-3-yl)-4,5-dihydroxyisophthalonitril

2-(2,5-dimetylthiophen-2-yl)-4-hydroxy-5-metoxyisophthalonitril (65mg) dugc
tong hop theo quy trinh nhu dwgc méd ta trong Vi du 54, chi khac 1a kali 2,5-
~ dimetylthiophen-3-trifloborat dugc st dung thay cho 4.,4,5,5-tetrametyl-2-(4-
metylbenzyl)-1,3,2-dioxaborolan, duoc bién ddi thanh hop chét mong mubn b%mg céach s
dung quy trinh gidéng nhu quy trinh néu trong Vi du 54 d thu dugc 36mg hop chét mong

muon.

'"H NMR (400 MHz, metanol-d,) ppm 7,26 (s, 1 H) 6,62 (d, J=1,14 Hz, 1 H) 2,44
(s, 3H) 2,28 (s, 3 H)

Vi du 126: 2-(2,3-diflo-4-metylbenzyl)-4,5-dihydroxyisophthalonitril

Bing céch sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(2,3-diflo-
4-metylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (200mg), dugc tong hop tir 2-brom-
4-hydroxy-5-metoxyisophthalonitril va 2-(2,3-diflo-4-metylbenzyl)-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan, duge khir metyl héa dé thu duge 30mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,29 (s, 1 H) 7,02 (t, J=7,40 Hz, 1 H) 6,65 (t,
J=7,28 Hz, 1 H) 4,16 (s, 2 H) 2,24 (s, 3 H)

Vi du 127: axit 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)propanoic

Bing cééh stt dung quy trinh giéng nhu quy trinh néu trong Vi du 54, axit 2-(4-
(2,6-dixyano-3-hydroxy-4-metoxybenzyl)phenyl) propanoic (600mg), dugc tong hop tir
2-brom-4-hydroxy-5-metoxyisophthalonitril va axit 2-(4-((4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)metyl)phenyl)propanoic, dugc khir metyl hoa dé thu duge 27,5mg hop

chat mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 7,26-7,31 (m, 1 H) 7,09-7,26 (m, 4 H) 4,12
(s, 2 H) 3,62 (quin, J=7,15 Hz, 1 H) 1,34 (d, J=1,00 Hz, 3 H)

Vi du 128: (E)-2-(3-xyclopentylprop-1-enyl)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bang céch st dung chét
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phan g 12 este cla pinacol va axit trans-3-xyclopentylpropen-1-ylboronic (285mg) thay
cho este ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan ung: 10

phat & nhiét do 140°C d thu dugc 25mg hop chit mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 7,24 (s, 1 H) 6,47 (s, 2 H) 2,21-2,32 (m, 2 H)
1,95 (m, J=14,70, 7,30, 7,30 Hz, 1 H) 1,70-1,86 (m, 2 H) 1,56-1,66 (m, 2 H) 1,42-1,54
(m, 2 H) 1,13-1,27 (m, 2 H)

Vi du 129: 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitril

Hop chét néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing cach sir dung chét
phan ung & 1-isobutyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(279mg) thay cho este clia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién
phan tmg: 10 phit & nhiét 6 140°C @ thu dugc 70mg hop chit mong muén.

_ 'H NMR (400 MHz, DMSO-dg) ppm 8,08 (s, 1 H) 7,72 (s, 1 H) 7,30 (s, 1 H) 4,00
(d,J=7,28 Hz, 2 H) 2,13 (m, J=13,60, 6,90, 6,90Hz, 1 H) 0,86 (d, ]=6,53 Hz, 6 H)

Vi du 130: axit 2-(4-(2,6-dixyano-3,4-dihydroxyphenyl)-1H-pyrazol-1-yl) axetic

Hop chit néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(310mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bang cach st dung chit
phén Ung 1a este etyl cia axit (4-(4,4,5,5-tatrametyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-
yl)-axetic (121mg) thay cho este ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic.
Diéu kién phén trng: 20 phut & nhiét do 150°C. Hdn hgp phan tng nay dugce loc qua dém
xelit va db vao nudc d4 va NaOH 2M va toluen dugc bd sung vao hdn hop nay. Pha nuée
dugc rira bing toluen va axit hoa bing HCI dac. Hon hop nay duogc loc, rira bang nuée va

‘toluen va lam khd dé thu dugc 57mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dy) ppm 8,14 (s, 1 H) 7,78 (s, 1 H) 7,31 (s, 1 H) 5,06
(s,2H)

Vi du 131: 4,5-dihydroxy-2-(1-metyl-1H-pyrazol-4-yl)isophthalonitril

Hop chat néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bing cach sir dung chit
phén tng 1a 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (90mg)
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thay cho este ctia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Diéu kién phan tng:
20 phit & nhiét ¢ 150°C dé thu durge 51mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 8,08 (s, 1 H) 7,71 (s, 1 H) 7,30 (s, 1 H) 3,92
(s,3H)

Vi du 132: 4,5-dihydroxy-2-(3-metoxyprop-1-ynyl)isophthalonitril

Hop chit néu trén duge tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing cach sir dung chét
phén tng 1a este clia pinacol va axit 3-metoxy-1-propyn-1-ylboronic (80mg) thay cho
* este ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Diéu kién phan ung: 20 phut &
“nhiét @ 150°C dé thu duge 36mg hop chit mong muén.

TH NMR (400 MHz, DMSO-ds) ppm 7,28 (s, 1 H) 4,44 (s, 2 H) 3,33 (br s, 3 H)
Vi du 133: (E)-4,5-dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitril

“ Hop chét néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
r(lOOmg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bang cach sir dung chit
phéﬁ Umng 1a este cua pinacol va axit trans-2-(thiophen-3-yl)vinylboronic (95mg) thay cho
este clia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan tmg: 20 phut &
" nhiét d6 150°C d& thu duoc 59mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,74 (d, J=2,26 Hz, 1 H) 7,62 (m, J=4,90,
2, 90Hz 1 H) 7,49 (d, J=5,02 Hz, 1 H) 7,26-7,37 (m, 2 H) 7,08 (d, J=16,56 Hz, 1 H)

V1 du 134: (E)-2-(2-xyclopropylvinyl)- 4 5-dihydroxyisophthalonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(100mg) theo quy trinh giéng nhu quy trinh néu trong Vi du 74 bing cach sir dung chét

phén ung la este cua pinacol va axit (E)-2-xyclopropylvinylboronic (72mg) thay cho este

clia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phéan trng: 20 phut & nhiét
do 150°C dé thu duoc 52mg hop chit mong muén.

'H NMR (400 MHz, DMSO-d¢) ppm 7,21 (s, 1 H) 6,57 (dd, J=15,81, 9,54 Hz, 1
H) 5,97 (dd, J=15,81, 9,54 Hz, 1 H) 1,58-1,79 (m, 1 H) 0,77-0,96 (m, 2 H) 0,47-0,68 (m,
2H)

~ Vidu 135: 2°,6’-dixyano-3°,4’-dihydroxybiphenyl-4-carboxamit
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Axit 4-aminocarbonylphenyl boronic (173mg), bis(triphenylphosphin)paladi(II)
clorua (73mg) va natri carbonat (333mg) dugc bd sung vio 2-brom-4,5-
dihydroxyisophthalonitril (250mg) dugc hoa tan trong axetonitril (2mL), etanol (2mL) va
nude (ImL). Hén hgp phan ting nay duoc khudy va chiéu xa trong 10 vi séng trong 60
phit & nhiét d§ 130°C. NaOH 2N duogc bd sung vao va hén hop phan tng nay dugc rira
bang toluen. Pha nudc dugc axit hod bang HCI. Hop chét rén dugc loc, rira bang nude va

lam khd dé thu dugc 166mg hop chit mong mubn.

"H NMR (DMSO-dg) ppm 11,0-11,8 (br s, 2 H) 8,13 (br s, 1H) 7,98 (d, J=8,28 Hz,
1H) 7,56 (d, J=8,36 Hz, 1H) 7,52 (br s, 1H) 7,36 (s, 1H)

Vi du 136: 3,4-dihydroxy-3°,4’-dimetoxybiphenyl-2,6-dicarbonitril

Axit 3,4-dimetoxyphenylboronic (152mg), paladi(II) axetat (7,5mg) va DBU
(166mg) dugc bd sung vao 2-brom-4,5-dihydroxyisophthalonitril (200mg) duoc hoa tan
| tfong etanol (1mL) va nu6ce (1mL). Hon hop phan ting nay dwoc khudy va chiéu xa trong
10 vi séng trong 10 phit ¢ nhiét d§ 150°C. Hon hop phan tng nay duge loc qua dém xelit
va dung méi hitu co dwgc lam bay hoi. NaOH 0,1M duge bd sung vao va hdn hop nay
dugc rira bang toluen va EtOAc. Pha nuéc duge axit hoa bang HCI. Hop chét rén dugc

‘loc, rira bang nudce va 1am kho dé thu duge 100mg hop chét mong mudn.

'"H NMR (DMSO-dg) ppm 10,8-11,7 (br s, 2 H) 7,33 (s, 1H) 7,09 (d, =8,36 Hz,
1H) 7,09 (d, J=2,04 Hz, 1H) 7,01 (dd, J=8,28, 2,04 Hz, 1H) 3,93 (s, 3H) 3,79 (s, 3H)

Vi duy 137: 3,4-dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitril

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 3-isopropylphenylboronic (122mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge mo ta trong Vi du 7. Piéu kién phan ung: 20
phiit & nhiét do 150°C dé thu dugc 86mg hop chit mong mudn.
'H NMR (400 MHz, DMSO-ds) ppm 11,00-11,63 (m, 2 H) 7,10-7,51 (m, 5 H)
2,97 (dt, J=13,80, 6,90Hz, 1 H) 1,24 (d, J=7,03 Hz, 6 H)

Vi du 138: 2-(2,3-dihydrobenzofuran-5-yl)-4,5-dihydroxyisophthalonitril

Hop chit néu trén duoc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 2,3-dihydrobenzofuran-5-boronic (132mg) thay cho axit 3.,4,5-
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triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Diéu kién phan ung: 45
phiit & nhiét @ 150°C dé thu dugc 127mg hop chit mong muén.

'H NMR (400 MHz, DMSO-ds) ppm 7,35 (s, 1 H) 7,32 (s, 1 H) 7,17 (dd, J=8,16,
1,63 Hz, 1 H) 6,88 (d, J=8,28 Hz, 1 H) 4,61-4,67 (m, 2 H) 3,21-3,27 (m, 2 H)

Vi du 139: 4,5-dihydroxy-2-(6-metoxynaphtalen-2-yl)isophthalonitril

Hop chét néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) va axit 6-metoxy-2-naphtalenboronic (150mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhur dugc mé ta trong Vi du 7. Piéu kién phén ung: 45
phut & nhiét 46 150°C dé thu duoc 64mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 1,99 (s, 3 H) 6,96-8,22 (m, 7 H)
Vi du 140: 4,5-dihydroxy-2-(4-(hydroxymetyl)benzyl)isophthalonitril
4-brom-3,5-dixyano-1,2-phenylen dimetansulfonat

Trietylamin (17,0mL) dugc bd sung vao 2-brom-4,5-dihydroxyisophthalonitril
(10,1g) trong hdn hop chira DCM va THF theo ty 1€ 1:1 (100mL) & nhiét do 0°C trong
diéu kién khi nito. Metansulfonyl clorua (12,92g) duoc bd sung tir tir vao hdn hop nay,
sau d6 bd sung DMAP (0,52g). Qua trinh khudy duoc tiép tuc & nhiét do phong trong 21
gio va hdn hop nay dugc cb. EtOAc dugc bd sung vao (300mL) va chit rin khong tan
dugc loc loai bd va rira bang EtOAc (50mL). Céc pha hitu co thu gom duoc dugc rira
béng dung dich HCI 1M (2 x 150mL), nuée (150mL) va nuéc mudi (150mL), 1im kho
(Na;SO,), loc va cd dé thu dugc 15,2g. Hop chit thé dugce tinh ché b%mg séc ky nhanh
(EtOAc/n-heptan). C4ac phan doan thu gom dugc dugc cd dén thé tich nhé hon va chét két
tta dugc loc. Chit két tua ndy dugc két tinh lai tir EtOAc va n-heptan (dugc bd sung vao
dung dich néng) va 1am kho trong diéu kién chan khong & nhiét 46 50°C.

'H NMR (200 MHz, DMSO-dy) ppm 7,88 (S, 1H) 3,46 (s, 3H) 2,38 (s, 3H)

3,5-dixyano-4-(4-(((tetrahydro-2H-pyran-2-yl)oxy)metyl)benzyl)-1,2-phenylen
dimetansulfonat

Quy trinh téng hop  4.,4,5,5-tetrametyl-2-(4-(((tetrahydro-2H-pyran-2-
yloxy)metyl)benzyl)-1,3,2-dioxaborolan dugc mé ta trong Vi du 118. Hdn hop chua
4.,4,5,5-tetrametyl-2-(4-(((tetrahydro-2H-pyran-2-yl)oxy)metyl)benzyl)-1,3,2-
dioxaborolan (8,00g), 4-brom-3,5-dixyano-1,2-phenylen dimetansulfonat (7,61g), phtrc
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hop cia Pd(dppf)Cl, véi CH,Cl, (1:1) (1,77g), natri hydrocarbonat (8,09g), nudc
(128mL) va etanol (16mL) dugc suc biang khi nito & nhiét do phong. Hén hop nay duge
gia nhiét trong diéu kién hdi huru trong didu kién khi nito trong 2 gid. DCM (240mL)
dugc bd sung vao hdn hop ndy & nhiét @4 phong va hén hop nay duge loc qua dém xelit.
Pém xelit dugc rira bing nudce (120mL) va DCM (120mL) va céc 16p phan g cia cac
dich loc thu gom dugc dugc phan tich. Pha hitu co dugc rira bing nuéc (150mL) va
EtOAc (150mL) dugc bé sung vao pha nuéc truée khi diéu chinh @6 pH dén pH = 7 bing
dung dich HCI 15%. Céc 16p phéan tng dugc phan tach va pha nudc duge chiét ba 1an
bﬁng EtOAc (150mL). Céc pha hitu co thu gom dugc duge 1am kho (Na,SO,), loc va co.
Hop chét thé dugc két tinh lai tir etanol (75mL, toan bd khong hoa tan). Chét két tia
dugc 1am khé trong diéu kién chan khong & nhiét d6 25°C qua dém dé thu duoc 2,74g

hop chit mong muédn.

'H NMR (200 MHz, DMSO-ds) ppm 7,10-7,40 (m, SH) 4,50-4,70 (m, 2H) 4,30-
4,45 (d, 1H) 3,98 (s, 2H) 3,70-3,85(m, 1H) 3,20-3,55 (m, 5H) 1,30-1,85(m, 6H)

4,5-dihydroxy-2-(4-(hydroxymetyl)benzyl)isophthalonitril

b6 pH cua dung dich chra 3,5-dixyano-4-(4-(((tetrahydro-2H-pyran-2-
yloxy)metyl)benzyl)-1,2-phenylen dimetansulfonat (4,60g) trong metanol (100mL) duoc
diéu chinh dn pH bing khoang 2 bing dung dich HCI 25% trong isopropanol (2,25mL).
Metanol (50mL) dugc bd sung thém vao, nhung 3,5-dixyano-4-(4-(((tetrahydro-2H-
pyran-2-yl)oxy)metyl)benzyl)-1,2-phenylen dimetansulfonat khong duoc hoa tan hoan

toan. H8n hop ndy dwoc khudy & nhiét do phong trong 5 gior. D6 pH duoc didu chinh dén

pH bing khoang 12 bing dung dich nuéc NaOH 5M. Hén hop nay dugc gia nhiét trong
diéu kién héi luu trong 35 phut, sau d6 do pH dugc diéu chinh dén pH bing khoang 1
bang HCI (55mL). Hon hop nay dugc khudy trong khay nuéc d4, sau d6 chit két toa
dugc loc va rira hai 1an bang nuéc (10mL). Chit két tiia dugc lam kho trong didu kién
chin khong & nhiét d6 25°C qua dém va & nhiét d§ 40°C qua dém hom khac dé thu duge
2,19¢ hop chit mong muédn.

1H NMR (200 MHz, DMSO-dg) ppm 11,2 (br s, 1H) 6,9-7,3 (m, SH) 4,4 (s, 2H)
4,1 (s, 2H)

Vidu 141: 2-(2,6-diﬂo-3-metylbenzyl)-4,57dihydroxyisophthalonitril
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Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(2,6-diflo-
3-metylbenzyl)-4-hydroxy-5-metoxyisophthalonitril (600mg), dugc tdng hop tir 2-brom-
4-hydroxy-5-metoxyisophthalonitril va 2-(2,6-diflo-3-metylbenzyl)-4.4,5,5-tetrametyl-

1,3,2-dioxaborolan, dugc khir metyl héa @ thu duoc 20mg hop chit mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 7,41 (s, 1 H) 7,12-6,85(m, 2 H) 4,32 (s, 2 H)
2,17 (s, 3H)

Vi du 142: 4,5-dihydroxy-2-(4-(triflometyl)phenylthio)isophthalonitril
4,5-diisopropoxy-2-(4-(triflometyl)phenylthio)isophthalonitril

4~(Triflometyl)thiophenol (0,28g) dugc bd sung viao hdn hop chtra 2-brom-4,5-
diisopropoxyisophthalonitril (0,51g) va xeri carbonat (2 dwong lugng) trong DMF, sau d6
khudy & nhiét do phong qua dém. Hon hop phan tng nay dugc dd vao nudc lanh va do
pH dugc diéu chinh dén pH = 12. Chét két tiia duoc loc, rtra bang nudc va 1am kho trong
diéu kién chén khong dé thu dugc 0,67g hop chét mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 8,09 (s, 1 H) 7,70 (d, 2 H) 7.35 (d, 2 H)
4,86-4,95 (m, 1 H) 4,77-4,89 (m, 1 H) 1,36 (d, 6 H) 1,31 (d, 6 H)

4,5-dihydroxy-2-(4-(triflometyl)phenylthio)isophthalonitril

B& sung dung dich bo tribromua 1M trong DCM (2-5 duong lugng) & nhiét do
0°C vao hén hop chita 4,5-diisopropoxy-2-(4-(triflometyl)phenylthio)isophthalonitril
(0,3g) trong DCM trong diéu kién khi nito. Hn hop phén g nay dugc dé 4m tir tir dén
nhiét d6 phong két hop khudy trong 2 gid. Hén hop phén tng nay dugce db vao metanol.
Sau khi 1am bay hoi dung mdi, dung dich NaOH 2M dugc bd sung vao va hdn hop nay
dugc khudy trong 30 phut, rira bang EtOAc, 1am lanh va axit hoa bing HCI @8 thu dugc
hop chét rén, hop chit nay duoc loc, rira bing nuée va lam khd trong diéu kién chan
khong dé thu duoc 0,16 g hop chit mong muén.

"H NMR (400 MHz, DMSO-d¢) ppm 7,68 (d, 2 H) 7,42 (s, 1 H) 7,30 (d, 2 H)

Vi du 143: 2-(2,4-dimetylphenylthio)-4,5-dihydroxyisophthalonitril

2-(2,4-dimetylphenylthio)-4,5-diisopropoxyisophthalonitril

2-(2,4-dimetylphenylthio)-4,5-diisopropoxyisophthalonitril dugc tdng hop tir 2-
brom-4,5-diisopropoxyisophthalonitril (0,25g) va 2,4-dimetylthiophenol (0,12mL) thay
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cho 4-(triflometyl)thiophenol theo quy trinh nhu dugc mo ta trong Vi du 142 @ thu dugc
0,28g hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 7,33 (d, 1 H) 6,92-7,13 (m, 2 H) 6,76 (d, 1
H) 4,83-4,91 (m, 1 H) 4,76-4,86 (m, 1 H) 2,35 (s, 3 H) 2,24 (s, 3 H) 1,36 (d, 6 H) 1,30 (d,
"6 H)
2-(2,4-dimetylphenylthio)-4,5-dihydroxyisophthalonitril
Hop chét néu trén dugc téng hop tir 2-(2,4-dimetylphenylthio)-4,5-
diisopropoxyisophthalonitril thay cho 4,5-diisopropoxy-2-(4-
- (triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dwge mo ta trong Vi du 142.
- 2~(2,4-dimetylphenylthio)-4,5-dihydroxyisophthalonitril dwgc tinh ché bing sic ky dé thu

- dugc 80mg hop chit mong muébn.

- "H NMR (400 MHz, DMSO-dg) ppm 7,34 (s, 1 H) 7,09 (s, 1 H) 6,94 (dd, 1 H)
6,70 (d, 1 H) 2,34 (s, 3 H) 2,23 (s, 3H) _

Vi du 144: Metyl 3-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)propanoat
Axit 3-(4-(2,6-dixyano-3,4-diisopropoxyphenylthio)phenyl)propanoic

Axit 3-(4-(2,6-dixyano-3,4-diisopropoxyphenylthio)phenyl)propanoic dugc tdng
hop tr  2-brom-4,5-diisopropoxyisophthalonitril ~ (0,75g) va  axit 3-(4-
mercaptophenyl)propanoic (0,43g) thay cho 4-(triflometyl)thiophenol theo quy trinh nhu
dugc md ta trong Vi du 142 dé thu duoc 0,99g hop chit mong muén.

'H NMR (400 MHz, DMSO-dq) ppm 12,12 (brs, 1 H) 7,99 (s, 1 H) 7,19-7,27 (m,
2 H) 7,10-7,18 (m, 2 H) 4,82-4,86 (m, 1 H) 4,74-4,83 (m, 1 H) 2,79 (t, 2 H) 2,51-2,56 (m,
2H)1,32(d, 6 H) 1,29 (d, 6 H)
Metyl 3-(4-(2,6-dixyano-3,4-diisopropoxyphenylthio)phenyl)propanoat
B6 sung thionyl clorua (0,2mL) trong 30 phit & nhiét do 0°C vao hdn hgp chira
axit  3-(4-(2,6-dixyano-3,4-diisopropoxyphenylthio)phenyl)propanoic ~ (1,0g) trong
metanol (14mL), sau d6 hdi luu trong 30 phut. Hon hop nay dugc chiét bing EtOAc va

rira bing dung dich nuéce natri hydrocarbonat bdo hoa va nudc mudi. Pha hitu co duge

lam kho (Na,SO,), loc va lam bay hoi dé thu dugc 0,85g hop chét mong muén.
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"H NMR (400 MHz, DMSO-dg) ppm 7,99 (s, 1 H) 7,15-7,25 (m, 2 H) 7,12-7,18
(m, 2 H) 4,82-4,90(m, 1 H) 4,75-4,84 (m, 1 H) 3,57 (s, 3 H) 2,82 (t, 2 H) 2,61 (¢, 2 H)
1,32 (d, 6 H) 1,29 (d, 6 H)

Metyl 3-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)propanoat

Hop chit néu trén duoc tbng hop tir metyl 3-(4-(2,6-dixyano-3,4-
diisopropoxyphenylthio)phenyl)propanoat  (0,8g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dwgc mé ta trong Vi du 142.
Metyl 3-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)propanoat dugc tinh ché bing
sic ky dé thu duoc 0,33g hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,36 (s, 1 H) 7,21 (m, 2 H) 7,12 (m, 2 H)
3,57 (s, 3 H) 2,81 (t, 2 H) 2,61 (t, 2 H)

Vi du 145: 4,5-dihydroxy-2-(p-tolyloxy)isophthalonitril

4,5-diisopropoxy-2-(p-tolyloxy)isophthalonitril

4,5-diisopropoxy-2-(p-tolyloxy)isophthalonitril dugc tdng hop tir 2-brom-4,5-
diisopropoxyisophthalonitril (0,5g) va p-cresol (0,18g) thay cho 4-(triflometyl)thiophenol
theo quy trinh nhu dwgc md ta trong Vi du 142. Sau khi b sung nuéc, 4,5-diisopropoxy-
2-(p-tolyloxy)isophthalonitril dugc thu biang cach loc, ria bang nude, va lam kho trong
diéu kién chan khong dé thu dugc 0,54 g hop chit mong mubn.

| 'H NMR (400 MHz, DMSO-d¢) ppm 7,97 (s, 1 H) 7,13-7,23 (m, 2 H) 6,81-6,91

(m, 2 H) 4,88 (m, 1 H) 4,79 (m, 1 H) 2,28 (s, 3 H) 1,32 (d, 6 H) 1,30 (d, 6 H)

4,5-dihydroxy-2-(p-tolyloxy)isophthalonitril

Hop chit néu trén dugc tong hop tir 4,5-diisopropoxy-2-(p-
tolyloxy)isophthalonitril (0,3g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu duge mé ta trong Vi du 142.
Hop chét nay duge tinh ché thém béng cach chiét v6i EtOAc va nudce dé thu dugc 0,16g

hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 10,5-11,5 (br s, 2H) 7,29 (s, 1 H) 7,15 (d, 2
H) 6,82 (d, 2 H) 2,27 (s, 3 H)

Vi du 146: (E)-2-(2,4-diflostyryl)-4,5-dihydroxyisophthalonitril
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Hop chét néu trén dugc tdng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh giéng nhur quy trinh néu trong Vi du 74 bing cach s dung chit
phan mg la este cla pinacol va axit trans-2-(2,4-diflophenyl)vinylboronic (231mg) thay
cho este ciia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan ung: 30

phit & nhiét d6 130°C dé thu dugc 52mg hop chit mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 7,81-7,90(m, 1 H) 7,27-7,46 (m, 4 H) 7,20
(t, J=8,03 Hz, 1 H)

Vi du 147: (E)-4,5-dihydroxy-2-(3-(triflometyl)styryl)isophthalonitril

Hop chit néu trén dugc téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bing cach st dung chit
phan tng la este clia pinacol va axit trans-2-(3-triflometylphenyl)vinylboronic (240mg)
thay cho este ctia pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phan ung:

30 pht & nhiét d§ 130°C @ thu dwgc 46mg hop chit mong muédn.

‘_ '"H NMR (400 MHz, DMSO-dg) ppm 7,93-8,01 (m, 2 H) 7,65-7,77 (m, 2 H) 7,42
(s, 2H) 7,37 (s, 1 H) |

Vi du 148: (E)-4,5-dihydroxy-2-(4-metylpent- 1-enyl)isophthalonitril

Hop chét néu trén dugce tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(300mg) va axit trans-4-metyl-1-pentenylboronic (154mg) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Piéu kién phéan tng: 10
phiit & nhiét @ 140°C d thu dugc 40mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-dg) ppm 11,19 (br s, 2 H) 7,25 (s, 1 H) 6,44-6,49 (m,
2 H) 2,14-2,19 (m, 2 H) 1,75 (dt, J=13,30, 6,65 Hz, 1 H) 0,95 (d, J=6,78 Hz, 6 H)
Vi du 149: (E)-2-(3,5-diflostyryl)-4,5-dihydroxyisophthalonitril
Hop chét néu trén duge tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(200mg) theo quy trinh gidng nhu quy trinh néu trong Vi du 74 bang cach st dung chit
phan tng 1a este cla pinacol va axit trans-2-(3,5-diflophenyl)vinylboronic (214mg) thay
~cho este cta pinacol va axit 3,6-dihydro-2H-pyran-4-boronic. Piéu kién phéan Ung: 30
phit & nhiét 6 130°C d thu dugc 91mg hop chit mong mudn.
'H NMR (400 MHz, DMSO-dy) ppm 7,62 (s, 1 H) 7,17-7,32 (m, 4 H) 6,51 (m,
1H)
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Vi du 150: Axit 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)axetic

Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 54, axit 2-(4-
(2,6-dixyano-3-hydroxy-4-metoxybenzyl)phenyl) axetic (700mg), dugc téng hop tir 2-
brom-4-hydroxy-5-metoxyisophthalonitril va  axit 2-(4-((4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)metyl)phenyl) axetic, dugc khir metyl hoa dé thu duge hop chit mong

mudn. 490mg

"H NMR (400 MHz, DMSO-dg) ppm 7,28 (s, 1 H) 7,19 (d, J=8,03 Hz, 2 H) 7,10
(d, J=8,03 Hz, 2 H) 4,11 (s, 2 H) 3,51 (s, 2 H)

Vi du 151: 2-(4-clobenzyl)-4,5-dihydroxyisophthalonitril

Bang cach st dung quy trinh gidng nhu quy trinh néu trong Vi du 54, 2-(4-
clobenzyl) 4-hydroxy-5-metoxyisophthalonitril (580mg), duoc téng hop tir 2-brom-4-
hydroxy-S-metoxylsophthalomtrﬂ ©va 2-(4-clobenzyl)-4,4,5,5-tetrametyl-1,3,2-

dioxaborolan, dugc khir metyl hoa dé thu dugc 280mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,36-7,43 (m, 2 H) 7,29 (s, 1 H) 7,18 (d,
J=8,53 Hz, 2 H) 4,15 (s, 2 H)

Vi du 152: 3,4-dihydroxy-4’-metylbiphenyl-2,6-dicarbonitril

‘Hop chit néu trén dugc tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(1,63g) va 4,4,5,5-tetrametyl-2-p-tolyl-1,3,2-dioxaborolan (1,10g) thay cho axit 3,4,5-
triflophenylboronic theo quy trinh nhu duge md ta trong Vi du 7. Diéu kién phan ung:
120 phut & nhiét 6 130°C dé thu dugc 0,21g hop chét mong mubn.

"H NMR (400 MHz, DMSO-d¢) ppm 7,13-7,32 (m, 4 H) 6,64 (s, 1 H) 2,36 (s, 3 H)

Vi du 153: axit 3-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)propanoic

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 54, axit 3-(4-
(2,6-dixyano-3-hydroxy-4-metoxybenzyl)phenyl)propanoic (100mg), dugc téng hop tir
axit  3-(4-((4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)metyl)phenyl)propanoic va 2-
brom-4-hydroxy-5-metoxyisophthalonitril, dugc khir metyl hoa dé thu dugc 12 2mg hop

chit mong muén.

'H NMR (400 MHz, metanol-d4) ppm 7,10-7,24 (m, 5 H) 4,20 (s, 2 H) 2,82-2,94
(m, 2 H) 2,51-2,65 (m, 2 H)
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Vi du 154: 4,5-dihydroxy-2-(4-(triflometyl)benzyl)isophthalonitril

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 54, 4-hydroxy-
5-metoxy-2-(4-(triflometyl)benzyl)isophthalonitril (200mg), dugc téng hop tir 2-brom-4-
- hydroxy-5-metoxyisophthalonitril va 4,4,5,5-tetrametyl-2-(4-(triflometyl)benzyl)-1,3,2-
dioxaborolan, dugc khit metyl héa dé thu dugc 96mg hop chét mong mudn.

'H NMR (400 MHz, metanol-d,) ppm 7,59 (d, J=8,07 Hz, 2 H) 7,45 (d, J=8,07 Hz,
~2H) 6,96 (brs, 1 H) 4,24 (s, 2 H)

Vi du 155: (E)-4,5-dihydroxy-2-(4-(triflometyl)styryl)isophthalonitril

S dung quy trinh dugc mé ta trong Vi du 37, (E)-4-hydroxy-5-metoxy-2-(4-

* (triflometyl)styryl)isophthalonitril (43mg), dugc téng hop tir 2-brom-4-hydroxy-5-
“metoxyisophthalonitril va axit trans-2-(4-(triflometyl)phenyl)vinylboronic, dugc kht

" metyl héa dé thu dugc hop chit mong mudn. 10mg

'H NMR (400 MHz, DMSO-dy) ppm 7,50 (d, J=1,00 Hz, 1 H) 7,29-7,35 (m, 2 H)

© 7,25 (d,7=1,00 Hz, 2 H) 7,18 (d, J=1,00 Hz, 2 H)

Vi du 156: 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitril

Quy trinh téng hop 4,5-dihydroxyé2-(p-tolylthio)isophthalonitril dugc mo ta trong

' Vidu 53. B6 sung mCPBA (0,08g) & nhiét dd 0°C vao hdn hop chira 4,5-dihydroxy-2-(p-

tolylthio)isophthalonitril (0,15g) trong DCM. Sau 2 gid, dung mdi dugc lam bay hoi.
Tinh ché bing sic ky dé thu duge 0,1g hop chit mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,52 (m, 2 H) 7,37 (m, 2 H) 6,78 (s, 1 H)
2,35 (s, 3 H)

Vi dy 157: axit 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic
axit 4-(2,6-dixyano-3-hydroxy-4-metoxyphenylthio)benzoic
 Bb sung phitc hop ciia Pd(dppf)Cl, v6i CH,Cl, (1:1) (0.9 duong lrong) vao hdn
hop chira 3-brom-2,4-dixyano-6-metoxyphenyl axetat (1,0g), kém (1,2 duong lrong) va
axit p-mercaptobenzoic (0,62g) trong DMF (20mL). Hon hgp phan tmg nay dugc chiéu
xa trong 10 vi séng 6 nhiét do 160°C trong 30 phit, sau d6 nudc duge bd sung vao va cac
dung méi dugc 1am bay hoi. Dung dich NaOH 5M dugc bd sung vao phan cén va hdn

hop ndy dugc khudy trong 30 phut, chiét bang EtOAc, loc qua vai loc, 1am lanh va axit
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ho4 bang HC1 dé thu dugc chét rén, hop chét nay dugc loc va rira bing nudc va dietyl ete

dé thu dugc 818mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 7,85(m, 2 H) 7,13 (m, 2 H) 6,92 (s, 1 H)
3,71 (s, 3H)

Axit 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic

B& sung dung dich bo tribromua 1M trong DCM (3-5 duong lugng) & nhiét do
0°C vao hén hop chira axit 4-(2,6-dixyano-3 -hydroxy-4-metoxyphenylthio)benzoic (0,7g)
trong DCM trong diéu kién khi nito. Hdn hop phan ting nay dugc @& 4m tir tir dén nhiét
d6 phong két hop khudy trong 2 gi0. Hon hop phan Gmng nay duoc dd vao metanol. Sau
khi 1am bay hoi dung méi, dung dich NaOH 5M dugc bd sung vao va hdn hop nay dugc

- khudy trong 30 phut, rira bing EtOAc, 1am lanh va axit hoa bang HCI @& thu dugc hop

chit ran, hop chét nay duoc loc, ria bang nudc va lam kho trong didu kién chén khong.
Axit 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic dugc tinh ché bing sic ky dé thu
d&dc 0,2g hop chét mong mubn.
'H NMR (400 MHz, DMSO-dg) ppm 7,87 (m, 2 H) 7,42 (s, 1 H) 7,19 (m, 2 H)
Vi du 158: 2-(4-etylphenylthio)-4,5-dihydroxyisophthalonitril
2-(4-etylphenylthio)-4-hydroxy-5-metoxyisophthalonitril
2-(4-etylphenylthio)-4-hydroxy-5-metoxyisophthalonitril dwgc téng hop tir 3-
brom-2,4-dixyano-6-metoxyphenyl axetat (1,0g) va 4-etylthiophenol (0,5mL) thay cho
axit p-mercaptobenzoic theo quy trinh nhu dugc mé ta trong Vi du 157 dé thu dugc 1,01 g

hop chit mong muén.

"H NMR (400 MHz, DMSO-dy) ppm 7,26-6,90(m, 5 H) 3,71 (s, 3 H) 2,56 (q, 2 H)
1,15 (t, 3 H)

2-(4-etylphenylthio)-4,5-dihydroxyisophthalonitril

Hop chit néu trén duoc tbng hop tir 2-(4-etylphenylthio)-4-hydroxy-5-
metoxyisophthalonitril ~ (0,7g)  thay cho axit 4-(2,6-dixyano-3-hydroxy-4-
metoxyphenylthio)benzoic theo quy trinh nhu dugec mé ta trong Vi du 157 dé thu duge
0,213g hop chét mong mubn. |
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'"H NMR (400 MHz, DMSO-d) ppm 7,35 (s, 1 H) 7,20 (m, 2 H) 7,14 (m, 2 H)
2,57 (q,2 H) 1,15 (t, 3 H)

Vi du 159: 2-(4-clophenylthio)-4,5-dihydroxyisophthalonitril

2-(4-clophenylthio)-4-hydroxy-5-metoxyisophthalonitril

2-(4-clophenylthio)-4-hydroxy-5-metoxyisophthalonitril dugc téng hop tir 3-
brom-2,4-dixyano-6-metoxyphenyl axetat (1,0g) va bis(p-clophenyl)-disulfua (0,58g)

- thay cho axit p-mercaptobenzoic theo quy trinh nhu duge mo ta trong Vi du 157 d@é thu
dugc 0,99g hop chit mong mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,41 (m, 2 H) 7,23 (s, 1 H) 7,15 (m, 2 H)
3,68 (s, 3 H)

2-(4;clophenylthio)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc tbng hop tir 2-(4-clophenylthio)-4-hydroxy-5-
metoxyisophthalonitril ~ (0,7g) thay cho axit  4-(2,6-dixyano-3-hydroxy-4-

~metoxyphenylthio)benzoic theo quy trinh nhu droc md ta trong Vi du 157 dé thu dugc
0,494g hop chit mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 7,34 (m, 2 H) 7,02 (m, 2 H) 6,40 (s, 1 H)
Vi du 160: 4,5-dihydroxy-2-(o-tolylthio)isophthalonitril

Hop chit néu trén duoc téng hop tir 3-brom-2,4-dixyano-6-metoxyphenyl axetat
(1,0g) va 2-metylthiophenol (0,42g) thay cho axit p-mercaptobenzoic theo quy trinh nhu
dugc mo ta trong Vi du 157, sau d6 khir metyl hod theo quy trinh nhu duge mé ta trong
Vi du 157. 4,5-dihydroxy-2-(o-tolylthio)isophthalonitril dugc tinh ché bing sic ky d& thu
duge 0,31g hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 7,39 (s, 1 H) 7,27 (m, 1 H) 7,14 (m, 2 H)
6,72 (m, 1 H) 2,39 (s, 3 H)
Vi du 161: Metyl 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat
| Quy trinh téng hop axit 4-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic dugc mo
ta trong Vi du 157. B§ sung vao thionyl clorua (0,28mL) axit 4-(2,6-dixyano-3,4-
dihydroxyphenylthio)benzoic (1,0g) trong metanol (16mL) trong 30 phut & nhiét 6 0°C,

sau d6 hdi lwu trong 30 phit. Hon hop nay duge chiét bing EtOAc va rira bing nudc
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mudi va nuée. Pha hitu co duge 1am khd (Na,SO,), loc va lam bay hoi dé thu dugc 0,73¢

hop chét mong muén.

'"H NMR (400 MHz, DMSO-dg) ppm 7,88 (m, 2 H) 7,41 (s, 1 H) 7,21 (m, 2 H)
3,83 (s, 3 H)

Vi du 162: 2-(2-clophenylthio)-4,5-dihydroxyisophthalonitril

B& sung phuc hop cia Pd(dppf)Cl, v6i CH,Cl, (1:1) (0,9 duwong lugng) vao hdn
hop chtta 2-brom-4,5-dihydroxyisophthalonitril (0,4g), kém (1,2 duong luong) va 2-
clothiophenol (0,19mL) trong DMF (20mL). Hdn hop phan mg nay dugc chiéu xa trong
16 vi séng & nhiét 46 160°C trong 30 phut, sau d6 dung moi dwge 1am bay hoi. Nuéc
duoc bd sung vao va chit rén dugc loc va hoa tan trong dung dich NaOH 5M. Chét rin
khong tan dugc loc va dich loc dugc axit hoa b%mg HCI 37% dé thu dugc hop chét rén,
hop chit nay dugc loc, ria bang nuéc va 1am khod trong didu kién chan khoéng. 2-(2-
clophenylthio)-4,5-dihydroxyisophthalonitril duge tinh ché bang sic ky dé thu duoc
0,22g hop chit mong muén.

'H NMR (400 MHz, DMSO-d¢) ppm 7,74 (m, 1 H) 7,41 (s, 1 H) 7,26 (m, 2 H)
6,70 (m, 1 H)
Vi du 163: Metyl 2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat

Hop chét néu trén dugc téng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,9g)
va metyl thiosalixylat (0,63g) thay cho 2-clothiophenol theo quy trinh nhu duge md ta
trong Vi du 162. Metyl 2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat dugc tinh ché
bang séc ky d& thu dugc 0,43g hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,96-8,07 (m, 1 H) 7,45-7,51 (m, 1 H) 7,43
(s, 1 H) 7,28-7,37 (m, 1 H) 6,57-6,68 (m, 1 H) 3,92 (s, 3 H)

Vi du 164: Axit 2-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)axetic

Hop chét néu trén dugc téng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,9g)
va axit 4-mercaptophenyl axetic (0,63g) thay cho 2-clothiophenol theo quy trinh nhur
duoc mo ta trong Vi du 162. Axit 2-(4-(2,6-dixyano-3,4-
dihydroxyphenylthio)phenyl)axetic dugc tinh ché bang séic ky dé thu dugc 0,3 6g

'H NMR (400 MHz, DMSO-dg) ppm 7,37 (s, 1 H) 7,24 (m, 2 H) 7,14 (m, 2 H)
3,55 (s, 2 H)
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Vi du 165: Axit 2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic

Quy trinh téng hop metyl 2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat dugc
md ta trong Vi du 163. Hén hop chia metyl 2-(2,6-dixyano-3,4-
dihydroxyphenylthio)benzoat (0,3g) va 2,5 M NaOH was stirred trong 30 phut, sau d6
chét rin duogc loc. Thu dich loc va axit hoa béng HCI 37% dé thu dugc hop chét rén, hop
chét nay dugc loc, rira bfmg nude va lam kho trong diéu kién chan khong dé thu duoc

0,103g hop chit mong mubn.

'"H NMR (400 MHz, DMSO-dg) ppm 8,00 (m, 1 H) 7,45 (s, 1 H) 7,38-7,48 (m, 1
H) 7,28 (m, 1 H) 6,57 (d, 1 H)

- Vidy 166: Axit 3-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)propanoic

Hop chét néu trén dugce tbng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,6g)
va axit 3-(4-mercaptophenyl)propanoic (0,46g) thay cho 2-clothicphenol theo quy trinh
nhu  duge mb th trong Vi du 162 Axit  3-(4-(2,6-dixyano-34-
dihydroxyphenylthio)phenyl)propanoic dugc tinh ché bang séc ky dé thu dwoc 0,12g hop

chat mong muon.

"H NMR (400 MHz, DMSO-dg) ppm 7,36 (s, 1 H) 7,22 (m, 2 H) 7,13 (m, 2 H)
2,78 (t, 2 H) 2,45-2,55 (m, 2 H)

Vi du 167: 4,5-dihydroxy-2-(4-metoxyphenylthio)isophthalonitril

Hop chat néu trén dugc téng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,9g)
va 4Qmetoxybenzenthiol (0,53g) thay cho 2-clothiophenol theo quy trinh nhu dugc mé ta
trong Vi du 162. 4,5-dihydroxy-2-(4-metoxyphenylthio)isophthalonitril dugc tinh ché
bang séc ky dé thu dugc 0,42g hop chit mong mubn.

'H NMR (400 MHz, DMSO-ds) ppm 7,32 (s, 1 H) 7,30 (m, 2 H) 6,94 (m, 2 H)
3,74 (s, 3 H)
Vi du 168: Metyl 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)axetat

Quy trinh téng hop axit 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)axetic
dugc md ta trong Vi du 150. Axit 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)axetic
(100mg) dugc este hoa bang cach sir dung thionyl clorua va metanol dé thu dugc 38mg

hop chit mong muén.
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'H NMR (400 MHz, metanol-dy) ppm 7,18-7,25 (m, 5 H) 4,23 (s, 2 H) 3,68 (s, 2
"H) 3,63 (s,3 H)

Vi du 169: 4,5-dihydroxy-2-(3-metoxyphenylthio)isophthalonitril

Hop chét néu trén duoc tdng hop tir 2-brom-4,5-dihydroxyisophthalonitril (1,0g)
va 3-metoxybenzenthiol (0,64g) thay cho 2-clothiophenol theo quy trinh nhu duge md ta
trong Vi du 162. 4,5-dihydroxy-2-(3-metoxyphenylthio)isophthalonitril dugc tinh ché
béng séc ky dé thu dugc 0,34g hop chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 7,38 (s, 1 H) 7,27 (m, 1 H) 6,84 (m, 1 H)
6,74 (m, 1 H) 6,67 (m, 1 H) 3,73 (s, 3 H)
Vi du 170: Metyl 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoat
Metyl 4-(2,6-dixyano-3,4-diisopropoxyphenoxy)benzoat
Metyl 4-(2,6-dixyano-3,4-diisopropoxyphenoxy)benzoat dugc tbng hop tir 2-
A ,brom—4,5-diisopropoxyisophthalonitril (0,1g) va metyl 4-hydroxybenzoat (0,047g) thay
cho 4-(triflometyl)thiophenol theo quy trinh nhu duge md ta trong Vi du 142, chi khac 1a
h6n hop phan ng nay dugc khudy & nhiét do 80°C thay vi nhiét dd phong. Sau khi bd
sung nudc, metyl 4-(2,6-dixyano-3,4-diisopropoxyphenoxy)benzoat dugc thu bing cach
loc, rira bang nude, va lam khé trong didu kién chén khong dé thu dugc 0,1g hop chét
mong mudn.
'H NMR (400 MHz, DMSO-d¢) ppm 8,03 (s, 1 H) 7,99 (m, 2 H) 7,16 (m, 2 H)
4,86-4,97 (m, 1 H) 4,76-4,87 (m, 1 H) 3,85(s, 3 H) 1,34 (d, 6 H) 1,32 (d, 6 H)

Metyl 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoat

Hop chit néu trén duoc tdng hop tr metyl 4-(2,6-dixyano-3,4-
diisopropoxyphenoxy)benzoat (0,1g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu duge mé ta trong Vi du 142 dé
thu duoc 0,024g hop chit mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 7,98 (m, 2 H) 7,31 (s, 1 H) 7,09 (m, 2 H)
3,84 (s, 3 H)

Vi du 171: 4,5-dihydroxy-2-(pyridin-4-ylthio)isophthalonitril

4,5-diisopropoxy-2-(pyridin-4-ylthiojisophthalonitril
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4,5-diisopropoxy-2-(pyridin-4-ylthio)isophthalonitril dugc tdng hop tir 2-brom-
4,5-diisopropoxyisophthalonitril (0,25g) va 4-mercaptopyridin (0,095g) thay cho 4-
(triflometyl)thiophenol theo quy trinh nhu dwge md ta trong Vi du 142. Sau khi bd sung
nuéc, 4,5-diisopropoxy-2-(pyridin-4-ylthio)isophthalonitril dugc thu bing cach loc, ria
bing nudc, va lam khé trong didu kién chan khong dé thu dugc 0,22g hop chét mong
muén.

'H NMR (400 MHz, DMSO-dg) ppm 8,43 (m, 2 H) 8,12 (s, 1 H) 7,09 (m, 2 H)
- 4,85-4,95 (m, 1 H) 4,79-4,86 (m, 1 H) 1,35 (d, 6 H) 1,30 (d, 6 H)

4,5-dihydroxy-2-(pyridin-4-ylthio)isophthalonitril

Hop chit néu trén duogc téng hop tir 4,5-diisopropoxy-2-(pyridin-4-
ylthio)isophthalonitril (0,21g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu duge md ta trong Vi du 142 dé
~ thu duge 0,06g hop chit mong mudn. |

| 'H NMR (400 MHz, DMSO-d¢) ppm 8,56 (m, 2 H) 7,55 (s, 1 H) 7,44 (m, 2 H)

- Vidu 172: Axit 3-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic

Hop chét néu trén dugc téng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,75g)
'va axit m-mercaptobenzoic (0,48g) thay cho 2-clothiophenol theo quy trinh nhu dugc mé

ta trong Vi du 162. Axit 3-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoic dugc tinh ché
. bing sic ky dé thu dugc 0,28g hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,81 (m, 1 H) 7,67 (m, 1 H) 7,36-7,54 (m, 3
H)

Vi du 173: 2-(4-xyanophenylthio)-4,5-dihydroxyisophthalonitril

Hop chét néu trén dugc tbng hop tir 2-brom-4,5-dihydroxyisophthalonitril (1,0g)
- va 4-mercaptobenzonitril (0,62g) thay cho 2-clothiophenol theo quy trinh nhu duge mo ta
trong Vi du 162. 2-(4-xyanophenylthio)-4,5-dihydroxyisophthalonitril dugc tinh ché bing
sic ky dé thu dugc 0,03g hop chit mong muén.

'H NMR (400 MHz, metanol-dy) ppm 7,61-7,69 (m, 2 H) 7,34 (s, 1 H) 7,23-7,29
(m, 2 H)

Vi du 174: 4,5-dihydroxy-2-(naphtalen-2-ylthio)isophthalonitril
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Hop chéit néu trén dugc tdng hop tir 2-brom-4,5-dihydroxyisophthalonitril (0,8g)
va 2-naphtalenthiol (0,59g) thay cho 2-clothiophenol theo quy trinh nhu dugc md ta trong
Vi du 162. 4,5-dihydroxy-2-(naphtalen-2-ylthio)isophthalonitril duge tinh ché bang sic
ky @é thu dugc 0,04g hop chit mong mubn.

'"H NMR (400 MHz, metanol-d,) ppm 7,71-7,86 (m, 5 H) 7,42-7,52 (m, 2 H) 7,31
(m, 1 H)

Vi du 175: 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)-N,N-dietylaxetamit

Quy trinh tdng hop axit 2-(4-(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)axetic
dugc mo ta trong Vi du 150. Hop chét néu trén duge tdng hop tir axit 2-(4-(2,6-dixyano-
- 3,4-dihydroxybenzyl)phenyl)axetic (120mg) va dietylamin véi sy ¢6 mit cha thionyl

clorua dé thu dugc 36mg hop chit mong mubn.

'H NMR (400 MHz, metanol-d,) ppm 7,12-7,29 (m, 5 H) 4,21 (s, 2 H) 3,70 (s, 2
H) 3,37 (qd, J=7,12, 2,66 Hz, 4 H) 1,09 (dt, J=11,43, 7,12 Hz, 6 H)

Vi du 176: 2-(4-etylphenoxy)-4,5-dihydroxyisophthalonitril
2-(4-etylphenoxy)-4,5-diisopropoxyisophthalonitril

2-(4-etylphenoxy)-4,5-diisopropoxyisophthalonitril dugc téng hop tir 2-brom-4,5-
diisopropoxyisophthalonitril  (0,25g) va 4-etylphenol (0,095g) thay cho -4-
(triflometyl)thiophenol theo quy trinh nhu duge md té trong Vi du 142. Sau khi bd sung
nuée, 2-(4-etylphenoxy)-4,5-diisopropoxyisophthalonitril duge thu bang cach loc, rira
bﬁng nude, va lam kho trong diéu kién chan khong dé thu dugce 0,27g hop chét mong
mudn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,97 (s, 1 H) 7,21 (m, 2 H) 6,89 (m, 2 H)
-4,80-5,00 (m, 1 H) 4,60-4,78 (m, 1 H) 2,59 (q, 2 H) 1,33 (d, 6 H) 1,31 (d, 6 H) 1,17 (t, 3
H)

2-(4-etylphenoxy)-4,5-dihydroxyisophthalonitril

Hop «chit néu trén duge tbng hop  tir 2-(4-etylphenoxy)-4,5-
diisopropoxyisophthalonitril (0,29g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mo ta trong Vi du 142 dé
thu dugc 0,18g hop chit mong muén.
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"H NMR (400 MHz, DMSO-dg) ppm 7,31 (s, 1H) 7,19 (m, 2 H) 6,85(m, 2 H) 2,58
(q,2H) 1,17 (t, 3 H)

Vi du 177: 2-(4-axetylphenoxy)-4,5-dihydroxyisophthalonitril

~ Hop chit néu trén duge téng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(250mg) va 4’-hydroxyaxetophenon (116mg) thay cho 4-(triflometyl)thiophenol theo quy
trinh nhu dugc mo ta trong Vi du 142, sau d6 khir metyl hoa theo quy trinh nhu duge mé
ta trong Vi du 142. Piéu kién cia phén ung gitta 2-brom-4,5-diisopropoxyisophthalonitril
va 4’-hydroxyaxetophenon: 1 ngdy & nhiét do phong va 1 ngay & nhiét d6 50°C. 2-(4-
- axetylphenoxy)-4,5-dihydroxyisophthalonitril dugc tinh ché bang HPLC pha déo diéu

ché dé thu duoc 23mg hop chit mong mudn.

'H NMR (400 MHz, metanol-d4) ppm 8,03-8,09 (m, 2 H) 7,26 (s, 1 H) 7,00-7,06
(m, 2 H) 2,59 (s, 3 H)

Vi du 178: 4,5-dihydroxy-2-(1-oxo-2,3-dihydro-1H-inden-5-yloxy)isophthalonitril

Hop chit néu trén duoc tbng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(250mg) va 5-hydroxy-1-indanon (155mg) thay cho 4-(triflometyl)thiophenol theo quy
trinh nhu dwgc mo ta trong Vi du 142, sau d6 khir metyl hod theo quy trinh nhu dugc mé
ta trong Vi du 142. Diéu kién ciia phan tng gitra 2-brom-4,5-diisopropoxyisophthalonitril
with 5-hydroxy-1-indanon: 1 ngay & nhiét do phong va 3 ngidy & nhiét do 50°C. 4,5-
dihydroxy-2-(1-ox0-2,3-dihydro- 1H-inden-5-yloxy)isophthalonitril dugc tinh ché bing
HPLC pha d4o diéu ché dé thu dugc 19mg hop chit mong mubn.

'H NMR (400 MHz, metanol-dy) ppm 7,71-7,78 (m, 1 H) 7,26 (s, 1 H) 7,00-7,07
(m, 2 H) 3,08-3,19 (m, 2 H) 2,67-2,82 (m, 2 H)

Vidu 179: Axit 2-(2’,6’-dixyano-3’,4’-dihydroxybiphenyl-4-yl)axetic

Hop chét néu trén dugce téng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(1,63g) va etyl 2-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)axetat (2,19g)
thay cho axit 3,4,5-triflophenylboronic theo quy trinh nhu dugc mé ta trong Vi du 7. Diéu
kién phan img: 120 phut & nhiét 6 130°C dé thu dugc 1,12g hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,26-7,49 (m, 5 H) 3,68 (s, 2 H)

Vi du 180: 2-(2,4-dimetylphenoxy)-4,5-dihydroxyisophthalonitril
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2-(2,4-dimetylphenoxy)-4,5-diisopropoxyisophthalonitril

2-(2,4-dimetylphenoxy)-4,5-diisopropoxyisophthalonitril dugc téng hop tir 2-
brom-4,5-diisopropoxyisophthalonitril (0,50g) va 2,4-dimetylphenol (0,19mL) thay cho

- . 4-(triflometyl)thiophenol theo quy trinh nhu dugc mo ta trong Vi du 142, chi khac 1a hdn

hop phén tng nay dugc gia nhiét & nhiét d6 60°C thém 2 giv. Sau khi lam bay hoi dung
-méi va bd sung dung dich NaOH 2M, 2-(2,4-dimetylphenoxy)-4,5-
diisopropoxyisophthalonitril dugc thu biang cach loc, rira bing nudc, va 1am khd trong
. didu kién chan khong dé thu dugc 0,52¢ hop chit mong mubn.

'H NMR (400 MHz, DMSO-dq) ppm 7,95 (s, 1 H) 7,12 (m, 1 H) 6,94 (m, 1 H)
6,49 (m, 1 H) 4,85-4,93 (m, 1 H) 4,75-4,82 (m, 1 H) 2,50 (s, 3 H) 2,25 (s,3H) 1,32 (d, 6
H) 1,31 (d, 6 H)

2-(2,4-dimetylphenoxy)-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugc tbng hop tir 2-(2,4-dimetylphenoxy)-4,5-
diisopropoxyisophthalonitril (0,52g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi dy 142 aé.

~ thu duge 0,35g hop chit mong mubn.

 "H NMR (400 MHz, DMSO-dg) ppm 7,30 (s, 1 H) 7,10 (m, 1 H) 6,92 (m, 1 H)

6,42 (m, 1 H) 2,30 (s, 3 H) 2,24 (s, 3 H)

Vi du 181: 2-(4-clophenoxy)-4,5-dihydroxyisophthalonitril
2-(4-clophenoxy)-4,5-diisopropoxyisophthalonitril

2-(4-clophenoxy)-4,5-diisopropoxyisophthalonitril dugc tbng hop tir 2-brom-4,5-
diisopropoxyisophthalonitril ~ (0,50g) va 4-clophenol (0,20g) thay cho 4-
(triflometyl)thiophenol theo quy trinh nhu dugc mé ta trong Vi du 142, chi khac 13 hdn
~hop phan tmg ndy dugc gia nhiét & nhiét do 60°C thém 2 gio. Sau khi bd sung nudc, 2-
(4-clophenoxy)-4,5-diisopropoxyisophthalonitril (0,54g) dugc thu bing cach loc, rira
bang nudc, va lam khod trong diéu kién chan khéng dé thu dugc 0,54g hop chét mong

muon.

'H NMR (400 MHz, DMSO-dy) ppm 8,00 (s, 1 H) 7,41-7,48 (m, 2 H) 7,04-7,10
(m, 2 H) 4,85-4,93 (m, 1 H) 4,76-4,84 (m, 1 H) 1,33 (d, 6 H) 1,31 (d, 6 H)

2-(4-clophenoxy)-4,5-dihydroxyisophthalonitril
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Hop chit néu trén dugc tbng hop tir 2-(4-clophenoxy)-4,5-
diisopropoxyisophthalonitril (0,25g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu duge mé ta trong Vi du 142 dé
thu dugc 0,070g hop chit mong mudn.

"H NMR (400 MHz, DMSO-ds) ppm 7,40-7,45 (m, 2 H) 7,30 (s, 1 H) 6,98-7,04
(m, 2 H)

Vi du 182: 4,5-dihydroxy-2-(4-(triflometyl)phenoxy)isophthalonitril

Hop chit néu trén duge téng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(500mg) va p-hydroxybenzotriflorua (276mg) thay cho 4-(triflometyl)thiophenol theo
quy trinh nhur duge mé ta trong Vi du 142, sau d6 kht metyl hoa theo quy trinh nhur dwoc
md t& trong Vi du 142. Piéu kién coa phin Gng gifta 2-brom-4.5-
diisopropoxyisophthalonitril va p-hydroxybenzotriflorua: 4 ngay & nhiét do phong va 5
gio ¢.nhiét do 50°C. 4,5-dihydroxy-2-(4-(triflometyl)phenoxy)isophthalonitril dugc tinh
ché bang sic ky cot pha dao dé thu duge 196mg hop chit mong muén.

"H NMR (400 MHz, DMSO-dg) ppm 11,04 (br s, 2 H) 7,71-7,80 (m, 2 H) 7,33 (s,
1 H) 7,14-7,22 (m, 2 H)
Vi du 183: 4,5-dihydroxy-2-(1H-inden-3-yl)isophthalonitril

Hop chit néu trén duge tbng hop tir 4-brom-3,5-dixyano-1,2-phenylen diaxetat
(350mg) va axit 3H-inden-1-boronic (220mg) thay cho axit 3,4,5-triflophenylboronic
theo quy trinh nhu duwgc mé td trong Vi du 7. 4,5-dihydroxy-2-(1H-inden-3-
yDisophthalonitril dugc tinh ché bing sic ky cot pha dao dé thu duge 21mg hop chit

mong muon.

'H NMR (400 MHz, metanol-ds) ppm 7,54-7,58 (m, 1 H) 7,30 (s, 1 H) 7,23-7,29
(m, 2 H) 7,06-7,10 (m, 1 H) 6,75 (t, 1 H) 3,64 (d, 2 H)

Vi du 184: 4,5-dihydroxy-2-(morpholinometyl)isophthalonitril
2-(brommetyl)-4-hydroxy-5-metoxyisophthalonitril

4-hydroxy-5-metoxy-2-metylisophthalonitril (1,32g), NBS (2,48g), va AIBN
(164mg) trong DCM (50mL) dugc hdi Iru trong 6 gi& 30 phit. Hén hgp phan tmg nay
dugc dé ngudi qua dém dén nhiét do phong. Hon hop nay dugc 1am lanh trong khay nudc

d4 va chét rin khéng tan dugc loc loai bo. Dich loc dugce 1am bay hoi dén kho. FtOAc
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(10mL) va heptan (10mL) dugc bd sung vao phin cén va hdn hop nay dugc gia nhiét dén
nhiét d9 hdi luu. Dau khong tan dugc loai bo ra khéi dung méi néng nay. Hn hop phan
tmg nay duoc dé ngudi dén nhiét do phong va chit két tia duge loc loai bé. Dich loc
dugc lam bay hoi dén khd. Hop chit thé dugc chay séic ky silicagel
(EtOAc/heptan/AcOH). Hop chdt niy dugc st dung ma khong cdn tinh ché thém
(646mg).

'"H NMR (400 MHz, DMSO-dg) ppm 11,05 (br s, 1 H) 7,74 (s, 1 H) 4,73 (s, 2 H)
13,94 (s, 3 H)

- 4-hydroxy-5-metoxy-2-(morpholinometyl)isophthalonitril

~ Natri hydrua (60% trong diu, 116mg), morpholin (0,25mL), DMF (1mL) duoc
lam ‘lanh trong khay nuéc da. 2-(brommetyl)-4-hydroxy-5-metoxyisophthalonitril
(365mg) duge bd sung nhé giot vio DMF (9mL). Hon hop nay dugc khudy trong 15 phut
trong khay nuéc da va 2,5 gio' & nhiét o phong. Phan ng ndy dugc dimg bing cach bd
sung vai giot nudc. Hon hop nay dugc 1am bay hoi dén kho. EtOAc (25mL) duoc bd
- sung vao va chét rin khong tan dugc loc loai bd. Dich loc duge 1am bay hoi dén khé va
phén cin thu duogc duge chay sic ky silicagel (EtOAc/heptan/AcOH) dé thu dugc 148mg

hop chit mong mubn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,79 (br s, 1 H) 7,62 (s, 1 H) 3,90(s, 3 H)
3,61 (s, 2 H) 3,51-3,56 (m, 4 H) 2,40-2,46 (m, 4 H)

4,5-dihydroxy-2-(morpholinometyl)isophthalonitril

4-hydroxy-5-metoxy-2-(morpholinometyl)isophthalonitril (140mg) va axetonitril
(SmL) dugce tron. Bo tribromua (2,05mL, 1M trong DCM) trong DCM (15mL) dugc bd
sung nhd giot vao hdn hop ndy & nhiét d6 phong. Hon hop phan tng nay dugc khudy
trong 2 gid, sau d6 dimg bang nuée (0,22mL). Hdn hop nay dugc khudy trong khay nudc
d4. Chéit két tia dugc loc va ria bing lugng nhé DCM. Etanol (4mL) dugc bd sung vao
chét rén va hdn hop niy dugc gia nhiét dén nhiét do hdi luu. Chét rén khong tan duoc loc
loai bo ra khéi dung dich néng ndy. Luong dung méi dugc giam dén khoang 1,5mL va
~ hén hop ndy dugce gia nhiét dén nhiét d6 hdi hru, sau d6 1am ngudi dén nhiét d phong.
Etanol dugc 1am bay hoi tir tir bang dong khi cho dén khi tao ra chét két tia. Hén hop nay
“dugc khudy trong khay nuéc da, loc va rira bang vai giot etanol dé thu dugc 45mg hop

. chat mong muon.
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'H NMR (400 MHz, DMSO-dg) ppm 9,98 (br s, 2 H) 7,07 (s, 1 H) 4,43 (s, 2 H)
3,69-3,98 (m, 4 H) 3,39 (brs, 4 H)

Vi du 185: 2-((dietylamino)metyl)-4,5-dihydroxyisophthalonitril hydroclorua
2-((dietylamino)metyl)-4-hydroxy-5-metoxyisophthalonitril hydroclorua

4-hydroxy-5-metoxy-2-metylisophthalonitril (188mg), NBS (354mg), va AIBN
(41mg) trong EtOAc (10mL) dugc hdi lwu trong 2 gid. Hon hop phén Gng nay dugce lam
lanh trong khay nuéc d4 va dietylamin (0,52mL) trong metanol (10mL) dugc bd sung
vao. Hon hop nay dugc khudy qua dém & nhiét do phong va 1am bay hoi dén kho. Phin
cin dugc tron voi toluen va lam bay hoi dén kho. Hop chét thu dugc dugc hoa tan trong
EtOAc va lam lanh trong khay nuéc dé. HCI trong EtOAc duge bd sung nhé giot vao.
Chit két taa dugc loc va rtra b%mg EtOAc lanh. Hop chéit tho dugc két tinh lai tur
EtOAc/etanol dé thu dugc 180mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 8,69 (br s, 1 H) 7,81 (s, 1 H) 4,39 (s, 2 H)
3,96 (s, 3 H) 3,21 (q, 4 H) 1,33 (¢, 6 H)

2-((dietylamino)metyl)-4,5-dihydroxyisophthalonitril hydroclorua

2-((dietylamino)metyl)-4-hydroxy-5-metoxyisophthalonitril hydroclorua (170mg)
va axetonitril (20mL) dugc 1am lanh dén nhiét d -20°C. Bo tribromua (1,7 ml, 1 M trong
DCM) dugc bé sung nhé giot vio hdn hop nay. Hén hop phan tmg nay dugc dé 4m qua
dém dén nhiét d6 phong, sau d6 lam lanh trong khay nuéc da. Metanol dugc bd sung
(10mL), sau d6 gia nhiét &én nhiét do hdi luu trong 1 gid. Hon hop ndy dugc lam bay hoi
dén kho. HCI 1M trong dietyl ete dugc bd sung nhé giot vao. Chét két tia duge loc. Chit
rin duge nghién v6i EtOAc/etanol, Toluen/EtOAc/AcOH and EtOAc. Hop chét thd dugce
chay sic ky silicagel (DCM/metanol). Hop chét nay dugc hoa tan trong EtOAc va lam
lanh trong khay nuée d4. HCI 1M trong EtOAc duge bd sung nhé giot vao. Chét két tia
dugce loc va rira bang EtOAc lanh dé thu dugc 20mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 8,37 (br s, 3 H) 7,41 (s, 1 H) 4,36 (br s, 2 H)
3,20 (brs, 4 H) 1,31 (t, 6 H)

Vi du 186: 4,5-dihydroxy-2-(((2-hydroxyetyl)amino)metyl)isophthalonitril
hydroclorua (1:1)

4-hydroxy-2-(((2-hydroxyetyl)amino)metyl)-5-metoxyisophthalonitril
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4-hydroxy-5-metoxy-2-metylisophthalonitril (188mg), NBS (356mg), va AIBN
(41mg) trong EtOAc (10mL) dugc hdi Iuu trong 2 gidr. Hn hop phan Gng nay duogc lam
lanh trong khay nuéc d4. Etanolamin (0,18mL) dugc hoa tan trong metanol (10mL) va b
sung vao hdn hop niy. Hn hop phan g nay dugc khudy trong 2 gid & nhiét do phong
va lam bay hoi dén khé. Phan cén duge nghién v&i EtOAc va metanol dé thu duogc 47mg

hop chét mong mubn.

 "HNMR (400 MHz, DMSO-d¢) ppm 8,68 (br s, 1 H) 7,14 (s, 1 H) 5,04 (br s, 1 H)
4,63 (s, 2 H) 3,63 (s, 3 H) 3,57-3,65 (m, 4 H)

4,5-dihydroxy-2-(((2-hydroxyetyl)amino)metyl)isophthalonitril hydroclorua (1:1)

4-hydroxy-2-(((2-hydroxyetyl)amino)metyl)-5-metoxyisophthalonitril (47mg),
~ nhdm clorua (76mg) va natri iodua (57mg) trong axetonitril dugc hdi luu trong 2 gio.
Hén hop phan ting nay dugc lam lanh va dimg bang 2 N HCI (1ml). Pha hitu co dugc
phan tach va pha nu6c duge rira bang axetonitril. Cac pha hitu co thu gom duogc duge 1am
bay hoi dén kho. Phan cén dugc cho phén mg véi metanol, sau d6 dung mdi duogc loai
bd. Dung dich nay dugc cho phan tng véi HCl 1M trong EtOAc trong khay nuéc da.
Hop chét nay duoc loc dé thu dugc 18mg hop chit mong muédn.
- rlH NMR (400 MHz, DMSO-ds) ppm 11,21 (br s, 1 H) 9,94 (br s, 1 H) 9,29 (brs, 1
H) 7,86 (brs, 1 H) 4,95 (brs, 2 H) 3,82 (brs, 2 H) 3,72 (br s, 2 H)
. Vidu 187: 4,5-dihydroxy—2-(3-hydroxypropyl)isophthalonitril
-~ 4-hydroxy-2-(3-hydroxypropyl)-5-metoxyisophthalaldehyt
' »’5-(3-hydroxypropyl)-2-metoxyphenol (4,51g) va hexametylentetramin (7,29g)
trong AcOH (50mL) dugc hdi hwu trong 8 gior. HCI dic (9,1mL) duoc bd sung vio va hén
hqp'ne‘iy'duqc hdi Iru trong 2 gid. Nude mubi (50mL) duge bd sung vao va hdn hop nay
dugc chiét ba 1in bing DCM (75mL). Céac pha hitu co thu gom dugc duoc lam khod
(Na,804) va 1am bay hoi dén khd. Phan cén dugc loc qua banh loc silicagel bing cach sir
dung hén hop dung mdi 12 Toluen/EtOAc/AcOH (8:1:1). Hén hop nay dugc 1am bay hoi
dén kho. Hop chit nay dugc sir dung ma khong cin tinh ché thém (8,86g).
~~4-hydroxy-2-(3-hydroxypropyl)-5-metoxyisophthalonitril
4-hydroxy-2-(3-hydroxypropyl)-5-metoxyisophthalaldehyt (8,86g), hydroxylamin
hydroclorua (7,75g) va natri axetat khan (12,20g) trong axit formic (50mL) dugc hdi luu
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trong 5 gid. Hon hop phéan tmg nay duoc 1am bay hoi dén khd. Axeton (100mL) dugc bd
sung vao ph??m cin va chét rén khong tan dugc loc loai bo. Dich lop dugc lam bay hoi dén
kho. THF (100mL), axetic anhydrit (18,99g) va trietylamin (51,9mL) duogc bd sung vao.
Hon hop phéan ung ndy dugc khudy & nhiét do phong cho dén khi phan tng két thic
- (TLC). Hdn hop nay dugc 1am bay hoi dén kho. Phin cin duge lam lanh trong khay nudc
da. Nuéc (100mL) duge bd sung vao phan cin va do pH dugc didu chinh dén pH bing
- khoang 1 bing HCI dc. Pha nuée duge chiét ba 1in bing EtOAc (100mL) va cac pha
hitu co thu gom dugc dugc rira bing nude mudi (25mL). Pha hitu co dugc chiét hai 14n
bing NaOH 2N (75mL). Cac pha hitu co thu gom dugc duge lam lanh trong khay nuéc
'd4 va 46 pH dugc diéu chinh dén pH bing khoang 1 bang HCI dic. Chit két tia duogc loc

va rira bang nude lanh @& thu dugce 870mg

| '"H NMR (400 MHz, DMSO-dg) ppm 11,78 (br' s, 1 H) 7,62 (s, 1 H) 3,89 (s, 3 H)
3,46 (t, 2 H) 2,81-2,87 (m, 2 H) 1,68-1,77 (m, 2 H)

4,5-dihydroxy-2-(3 -hydroxypropyl)isophthalonitril

Bd sung dung dich bo tribromua 1M trong DCM (8,1mL) vao hdn hgp chira 4-
hydroxy-2-(3-hydroxypropyl)-5-metoxyisophthalonitril (570mg), DCM (50mL) trong
- diéu kién khi nito & nhiét d6 phong. Hn hop phan tmg nay dugc hdi Iuu trong 10 gid.
5% natri sulfit dugc bd sung vao hén hop phan tng nay cho dén khi mau hén hop phan
ting khong thay ddi. Loc loai bo chét két taa va rira bang nudc. Chat rin dugc hoa tan
trong natri hydrocarbonat 1M va rira bing EtOAc. Pha nu6c dugc 1am lanh trong khay
nuée da va HCI 6N duge bd sung vao. Hop- chét nay dugc loc va rira bang nuéc dé thu

dugce 300mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,06 (br s, 2 H) 7,22 (s, 1 H) 4,57 (br s, 1
H) 3,45 (t, J=6,32 Hz, 2 H) 2,71-2,94 (m, 2 H) 1,55-1,80 (m, 2 H)

Vi du 188: 2-amino-4,5-dihydroxyisophthalonitril
3-(benzylamino)-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat

Natri hydrua (2,48g) va benzylamin (11,29mL) trong toluen (50mL) dugc gia
nhiét & nhi€t dd 70°C trong 15 phut trong diéu kién khi nito. Hon hop nay dugc lam lanh
trong khay nuéc da va Pd,(dba); (0,14g), rac-2,2’-bis(diphenylphosphino)-1,1°-
binaphtalen (0,23g) va 3-brom-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (3,65g)
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duogc bd sung vao. Hon hop nay dugc gia nhiét ¢ nhiét do 85°C trong 3 gid, sau d6 lam
lanh trong khay nuéc da. HCl 4N dugc bd sung vao hdn hop nay va hdn hop ndy duge
chiét ba 14n bing EtOAc. Céc pha hitu co thu gom dugc dugc rira ba lan bing nude mudi,
lam khé (Na,SO,), loc va lam bay hoi dén kho. Phin cin duoc nghién vo6i etanol néng
70% va lam lanh trong khay nuéc da. Hop chit nay duoc loc ra va rira bing etanol 50%

dé thu duogc 2,96g hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 7,47 (s, 1 H) 7,25-7,35 (m, 4 H) 7,17-7.25
(m, 1 H) 6,56 (t, J=6,90Hz, 1 H) 4,74 (d, J=7,03 Hz, 2 H) 3,70 (s, 3 H) 1,32 (s, 9 H)

2-(benzylamino)-4-hydroxy-5-metoxyisophthalonitril

3-(benzylamino)-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat va DCM
(40mL) duoc khudy & nhiét do phong. Axit phosphoric (2,1g, 85%, trong nuéc) dugc bd
sung vao va hdn hop phan tmg niy duoc khudy & nhiét do 40°C cho dén khi phén tmg két
~ thiic. Hon hop nay dugc 1am lanh trong khay nudc da. Dung méi dugce loai bd va phén
cin duge rira bing DCM lanh. Phan cén dugc nghién véi etanol 10% va lam lanh trong
khay nuédc da. Ehe‘it rin dugc loc ra va rira bing nude da dé thu duge 1,03 g hop chit

mong muon.

"H NMR (400 MHz, DMSO-dg) ppm 11,54 (br s, 1 H) 7,27-7,36 (m, 5 H) 7,19-
7,26 (m, 1 H) 6,48 (t, J=6,90Hz, 1 H) 4,74 (d, I=6,78 Hz, 2 H) 3,68-3,80 (m, 3 H)

2-amino-4,5-dihydroxyisophthalonitril

2-(benzylamino)-4-hydroxy-5-metoxyisophthalonitril (520mg) dugc bd sung tir tir
vao dung dich chira nhém clorua (993mg) va natri iodua (1116mg) trong axetonitril
(15mL) & nhiét 46 0°C. Hon hop phan ting nay dugc khudy & nhiét do phong trong 2 gio.
Hon hop ndy duge lam bay hoi dén khé. HCI IN (21mL) dugc b sung vao, sau d6 bd
sung natri sulfit IM cho dén khi mau hdn hop phan tmg khong thay dbi. Pha hitu co duge
phén tach. Pha nudc duogc chiét ba 1an bing EtOAc. Céc pha hitu co dugc thu gom, rira
bing nuéc mubi, lam khd (Na,SO,), loc va lam bay hoi dén khé. Heptan (9mL) va
EtOAc (1mL) dugc bd sung vio va gia nhiét dén nhiét do hdi luu. Hop chit thd duogc loc
ra khoi dung dich néng niy va tinh ché bing sic ky silicagel dé thu duoc 160mg hop chét

mong muon.
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"H NMR (400 MHz, DMSO-dg) ppm 10,98 (brs, 1 H) 9,7 (br s, 1 H) 6,97 (s, 1 H)
5,85(s, 2 H)
Vi du 189: 4,5-dihydroxy-2-(pyrolidin-1-yl)isophthalonitril
tert-butyl 2,4-dixyano-6-metoxy-3-(pyrolidin-1-yl)phenyl carbonat
Bang céch sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (1,06g) duoc bién dbi thanh tert-butyl

2,4-dixyano-6-metoxy-3-(pyrolidin-1-yl)phenyl carbonat. Hop chét thé duoc nghién véi
etanol néng dé thu dwgc 1,03g hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 7,53 (s, 1 H) 3,77 (s, 3 H) 3,68-3,73 (m, 4 H)
1,88-1,96 (m, 4 H) 1,40 (s, 9 H)

4-hydroxy-5-metoxy-2-(pyrolidin-1-yl)isophthalonitril

Bing céch st dung quy trinh gidng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-(pyrolidin-1-yl)phenyl carbonat (530mg) duoc bién dbi thanh 4-
hydroxy-5-metoxy-2-(pyrolidin-1-yl)isophthalonitril d& thu duoc 260mg hop chit mong

muon.

"H NMR (400 MHz, DMSO-dg) ppm 11,48 (br s, 1 H) 7,34 (s, 1 H) 3,80 (s, 3 H)
3,70 (t, J=6,40 Hz, 4 H) 1,88-1,93 (m, 4 H)_

4,5-dihydroxy-2-(pyrolidin-1-yl)isophthalonitril

- Bing céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
5-metoxy-2-(pyrolidin-1-yl)isophthalonitril dugc bién dbi thanh 4,5-dihydroxy-2-
(pyrolidin-1-yl)isophthalonitril. Hop chét thé dugc hoa tan trong NaOH 8N va rira hai 1in
bing EtOAc. Pha nuéc duge 1am lanh trong khay nuéc d4 va HCI dic dugc bd sung vao.
Chat két ttia duoc loc va rira bang nudc dé thu dugc 32mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-dy) ppm 10,61 (br s, 2H) 7,02 (s, 1 H) 3,64 (t, J=6,30
Hz, 4 H) 1,90(m, 4 H)

Vi du 190: 2-(2,6-dimetylmorpholino)-4,5-dihydroxyisophthalonitril
tert-butyl 2,4-dixyano-3-(2,6-dimetylmorpholino)-6-metoxyphenyl carbonat
Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-

2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién d6i thanh tert-butyl
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2,4-dixyano-3-(2,6-dimetylmorpholino)-6-metoxyphenyl carbonat d& thu dwoc 159mg

hop chét mong muédn.

'H NMR (400 MHz, DMSO-dg) ppm 7,69 (s, 1 H) 3,82 (s, 3 H) 3,67-3,77 (m, 2 H)
3,26 (d, J=11,29 Hz, 2 H) 2,94 (dd, J=11,80, 10,04 Hz, 2 H) 1,40 (s, 9 H) 1,11 (d, J=6,27
Hz, 6 H)

2-(2,6-dimetylmorpholino)-4-hydroxy-5-metoxyisophthalonitril

Bing cach st dung quy trinh gidng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-3-(2,6-dimetylmorpholino)-6-metoxyphenyl carbonat (159mg) duoc bién dbi
thanh 2-(2,6-dimetylmorpholino)-4-hydroxy-5-metoxyisophthalonitril. P& phan tach hop
chét thd tir hdn hop phéan tmg nay, nude mudi duge bd sung vao. Hén hop nay duge chiét
ba l4n bz‘?mg EtOAc. Céc pha hiru co thu gom dugc duge lam khé (Na,SOy), lgc va 1am
bay hoi dén khé dé thu duoc 139mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-dq) ppm 11,74 (br s, 1 H) 7,50 (s, 1 H) 3,85(s, 3 H)
3,66-3,75 (m, 2 H) 3,23 (d, J=11,54 Hz, 2 H) 2,88-2,96 (m, 2 H) 1,10 (d, J=6,27 Hz, 6 H)

2-(2,6-dimetylmorpholino)-4,5-dihydroxyisophthalonitril

Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 2-(2,6-
dimetylmorpholino)-4-hydroxy-5-metoxyisophthalonitril (139mg) dugc bién ddi thanh 2-
(2,6-dimetylmorpholino)-4,5-dihydroxyisophthalonitril. Hop chat thd dugc nghién véi
toluen néng dé thu duge 5,7mg hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 11,41 (brs, 1 H) 10,63 (brs, 1 H) 7,14 (s, 1
H) 3,53-3,80 (m, 2 H) 3,16 (d, J=11,29 Hz, 2 H) 2,89 (d, J=11,05 Hz, 2 H) 1,09 (d,
J=6,27 Hz, 6 H)

Vi du 191: 4,5-dihydroxy-2-morpholinoisophthalonitril

tert-butyl 2,4-dixyano-6-metoxy-3-morpholinophenyl carbonat

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh tert-butyl
2,4-dixyano-6-metoxy-3-morpholinophenyl carbonat. Hop chit thd dugc két tinh tr

etanol dé thu dugc 312mg hop chit mong mubn.
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"H NMR (400 MHz, DMSO-ds) ppm 7,70 (s, 1 H) 3,83 (s, 3 H) 3,69-3,77 (m, 4 H)
3,28-3,34 (m, 4 H) 1,40 (s, 9 H)

4-hydroxy-5-metoxy-2-morpholinoisophthalonitril

Bing céch st dung quy trinh gidng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-morpholinophenyl carbonat (312mg) duoc bién dbi thanh 4-
hydroxy-5-metoxy-2-morpholinoisophthalonitril. Hop chit tho duge nghién véi dietyl ete
dé thu dugc 109mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-d) ppm 11,76 (br s, 1 H) 7,49 (s, 1 H) 3,85(s, 3 H)
3,71 (t, J=4,02 Hz, 4 H) 3,28 (t, ]=4,52 Hz, 4 H)

4,5-dihydroxy-2-morpholinoisophthalonitril

Bing c4ch str dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
- 5-metoxy-2-morpholinoisophthalonitril (109mg) duoc bién dbi thanh 4,5-dihydroxy-2-
morpholinoisophthalonitril. Hop chét thé dugc hoa tan trong NaOH 4N (5mL) va rira hai
lin bang EtOAc (SmL). Pha nuc dugc 1am lanh trong khay nuéc d4 va d pH duge didu
chinh d&n pH nhé hon 3 bing HCI dic. Chét két tia dugc loc va rira ba 1in bangnuée
_ lanh dé thu dugc 26mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-ds) ppm 10,91 (br s, 2 H) 7,12 (s, 1 H) 3,56-3,83 (m,
- 4H)3,21-3,26 (m, 4 H)

Vi du 192: 4,5-dihydroxy-2-(isopropylamino)isophthalonitril
tert-butyl 2,4-dixyano-3-(isopropylamino)-6-metoxyphenyl carbonat

Bing céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (1,41g) dirgc bién dbi thanh tert-butyl
2,4-dixyano-3-(isopropylamino)-6-metoxyphenyl carbonat. Hop chit thd duoc chay séc
ky silicagel bing cach sir dung hdn hop dung méi heptan/EtOAc dé thu dugc 541mg hop

chat mong muon.

"H NMR (400 MHz, DMSO-ds) ppm 7,58 (s, 1 H) 5,07 (d, J=9,29 Hz, 1 H) 3,98-
4,15 (m, 1 H) 3,76 (s, 3 H) 1,40 (s, 9 H) 1,21 (d, J=6,27 Hz, 6 H)

4-hydroxy-2-(isopropylamino)-5-metoxyisophthalonitril
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Bing céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-3-(isopropylamino)-6-metoxyphenyl carbonat (535mg) duoc bién dbi thanh
4-hydroxy-2-(isopropylamino)-5-metoxyisophthalonitril d thu dugc 265mg hop chét

mong muon.

'H NMR (400 MHz, DMSO-dg) ppm 11,57 (br s, 1 H) 7,39 (s, 1 H) 4,94 (d,
7=9,29 Hz, 1 H) 4,09 (m, 1 H) 3,79 (s, 3 H) 1,20 (d, J=6,27 Hz, 6 H)

4,5-dihydroxy-2-(isopropylamino)isophthalonitril

Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
2-(isopropylamino)-5-metoxyisophthalonitril (250mg) dugc bién dbi thanh 4,5-
dihydroxy-2-(isopropylamino)isophthalonitril. Hop chat thé dugc chay sic ky silicagel
bang cach sir dung hén hop dung moéi heptan/EtOAc chita 0,05% TFA dé thu dugc
17 5rrig hop chit mong muébn.

'H NMR (400 MHz, DMSO-dg) ppm 11,29 (br s, 1 H) 9,98 (br s, 1 H) 7,04 (s, 1
H) 4,71 (d, ]=9,03 Hz, 1 H) 3,94-4,06 (m, 1 H) 1,18 (d, J=6,27 Hz, 6 H)

Vi du 193: 4,5-dihydroxy-2-(3-metoxypropylamino)isophthalonitril
tert-butyl 2,4-dixyano-6-metoxy-3-(3-metoxypropylamino)phenyl carbonat

Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh tert-butyl
2,4-dixyano-6-metoxy-3-(3-metoxypropylamino)phenyl carbonat. Hop chét nay dugc
chay sic ky silicagel bang céich sir dung hdn hgp dung mdi Toluen/EtOAc dé thu dugc
355mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-d¢) ppm 7,52 (s, 1 H) 5,98 (t, J=5,90Hz, 1 H) 3,74 (s,
3 H) 3,58 (q, J=6,53 Hz, 2 H) 3,42 (t, J=5,90Hz, 2 H) 3,23 (s, 3 H) 1,82 (quin, J=6,34 Hz,
2H) 1,40 (s, 9 H)

4-hydroxy-5-metoxy-2-(3-metoxypropylamino)isophthalonitril

Bing céach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-(3-metoxypropylamino)phenyl carbonat (320mg) duoc bién ddi
thanh 4-hydroxy-5-metdxy-2-(3-metoxypropylamino)isophthalonitril dé thu dugc 188mg

hop chit mong mubn.
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'"H NMR (400 MHz, DMSO-dg) ppm 11,51 (br s, 1 H) 7,34 (s, 1 H) 5,89 (t,
J=5,90Hz, 1 H) 3,76 (s, 3 H) 3,57 (q, J=6,53 Hz, 2 H) 3,42 (t, J=6,02 Hz, 2 H) 3,23 (s, 3
H) 1,81 (m, 2 H)

4,5-dihydroxy-2-(3-metoxypropylamino)isophthalonitril

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
5-metoxy-2-(3-metoxypropylamino)isophthalonitril (188mg) dugc bién dbi thanh 4.5-
dihydroxy-2-(3-metoxypropylamino)isophthalonitril. Hgp chét nay dugc nghién véi hén
hop Toluen/EtOAc (1:1) dé thu duoc 57mg hop cht mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,20 (br s, 1 H) 9,82 (br s, 1 H) 6,99 (s, 1
H) 5,68 (br s, 1 H) 3,53 (q, J=6,02 Hz, 2 H) 3,41 (t, J=5,90Hz, 2 H) 3,23 (s, 3 H) 1,69-
1,85(m, 2 H)

Vi du 194: 2,4,5-trihydroxyisophthalonitril
2,4-dihydroxy-5 -metoxyisophthalaldehyt

4-metoxybenzen-1,3-diol  (2,00g) dugc hoa fan trong TFA (50mL).
Hexametylentetramin (8,00g) duoc bd sung vao va hdn hop phén tng ndy dugc gia nhiét
trong diéu kién héi luu trong 6 giy. TFA dugc 1am bay hoi va HCI 4M (60mL) duoc bd
sung vao. Hon hop nay duoc hdi lwu & nhiét do phan ng trong 3 giv, sau d6 khudy qua
dém & nhiét 4o phong. Hop chit rin dugc loc, rira bing dung dich HCI 4M va 1am kho dé
thu duogc 0,64g hop chit mong mudn.

'H NMR (400 MHz, DMSO-dy) ppm 11,98 (br's, 1 H) 10,30 (s, 1 H) 10,10 (s, 1
H) 7,50 (s, 1 H) 3,84 (s, 3 H)

(1E,1’E)-2,6-dihydroxy-3-((E)-(hydroxyimino)metyl)-5-metoxybenzaldehyt oxim

2,4-dihydroxy-5-metoxyisophthalaldehyt (0,60g) dugc hoa tan trong THF (25mL).
Hydroxylamin hydroclorua (0,85g) va pyridin (1,48mL) dugc bd sung vio. Dung dich
nay dugc khudy & nhiét do phong trong 3,5 gid. THF dugc 1am bay hoi va nuéc da duge
bd sung vao. Chét rin duoc loc, rira bz"mg nuéc da lanh va 1am kho dé thu dugc 0,41g hop
ch4t mong mubn.

'H NMR (400 MHz, DMSO-dy) ppm 11,68 (s, 1 H) 11,11 (s, 1 H) 10,58 (s, 1 H)
10,43 (s, 1 H) 8,49 (s, 1 H) 8,26 (s, 1 H) 7,14 (s, 1 H) 3,74 (s, 3 H)
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2,4-dihydroxy-5-metoxyisophthalonitril

(1E,1’E)-2,6-dihydroxy-3-((E)-(hydroxyimino)metyl)-5-metoxybenzaldehyt oxim
(0,41g) duoc hoa tan trong axetic anhydrit (20mL). Hén hop nay duge hdi luu trong 4
gio, sau d6 dé ngudi dén nhiét do phong. Toluen va nuéc duge bd sung vao va cac dung
moi dugc 1am bay hoi. Sau khi khqu v6i nuée d4, chét ran duogc loc, rira béng nudc va
- 1am kho. Chét rin dugc hoa tan trong metanol (10mL). Natri metylat (1,68mL, dung dich
- 21% trong metanol) dugc bd sung vao & nhiét d§ 0°C. Dung dich ndy dugc khudy & nhiét

do 0°C trong 30 phiit. Metanol dugc 1am bay hoi. Nuéce da dugc bd sung vao va do pH
~ dugc diéu chinh dén pH = 2 bing HCI dic. Hn hop nay dugc chiét bing FtOAc, rira
| béng nude va nude mudi. Pha hitu co dugc lam kho (Na,SOy), loc va lam bay hoi dé thu

dugce 0,32g hop chit mong mubdn.

"H NMR (400 MHz, DMSO-dg) ppm 11,69 (br's, 1 H) 11,52 (br's, 1 H) 7,45 (s, 1
H) 3,81 (s, 3 H)

2,4,5-trihydroxyisophthalonitril

Axetonitril khan d3 dugc rdy (20mL) dugc lam lanh trong khay nuéc da. Nhom
élortia (210mg) dugc bd sung tir tir vao dung mo6i nay sao cho nhiét 46 dugc duy tri duéi
30°C. Hdn hop niy dugc khudy & nhiét do phong trong 10 phut. Natri iodua (158mg)
duge bd sung vao va dung dich ndy dugc khudy trong 15 phut. 2,4-dihydroxy-5-
mefoxyisophthalonitril (100mg) dwgc bd sung vao va hdn hop phan Ung nay dugc gia
nhiét & nhiét d6 50°C trong 45 phut, sau d6 dé ngudi dén nhiét d6 phong. HC1 2M
(10mL) va natri sulfat (50mg) bd sung 14n lugt vao hén hop phén tng nay. H5h hop nay
dugc chiét bang EtOAc. Pha hitu co dugc rira hai 1an bing HCI 2M, hai 1in bing nudc va
mdt 14n béng nude mudi. Pha hitu co dugc lam kh6 (Na,SO,), loc va 1am bay hoi dén
kho. Phan cén duoc nghién v6i DCM. Chét rén duoc loc va rira béng DCM @& thu duoc

49mg hop chit mong muédn.

"H NMR (400 MHz, DMSO-dg) ppm 11,22 (br's, 2 H) 10,15 (br's, 1 H) 7,08 (s, 1
H)

Vi du 195: 2-etyl-4,5-dihydroxyisophthalonitril

" Quy trinh téng hop 4,5 -dihydroxy-2-vinylisophthalonitril dugc md ta trong Vi du
89. 4,5-dihydroxy-2-vinylisophthalonitril (70mg) dugc hoa tan trong metanol (8mL). Hé
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thdng phan tmg hydro héa H-Cube® dugc nap véi hat Pd/C 10 %. Dung dich nay dugc
loc va bom hai 14n qua hé théng phan ng hydro héa H-Cube® véi téc d6 dong bang 1
mL/phut. Dung dich thu dugc dugc 1am bay hoi dé thu dugc 30mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,09 (br s, 2 H) 7,23 (s, 1 H) 2,78 (q, 2 H)
1,19 (¢, 3 H)

~ Vidu 196: 3,4-dihydroxy-4’-metoxybiphenyl-2,6-dicarbonitril

B6 sung paladi(Il) axetat (7,5mg) va DBU (120mg) vao hdn hgp chtra 2-brom-4,5-
| dihydrbxyisophthalonitril (200mg) va 4-metoxyaxit phenylboronic (127mg) trong etanol

-(lrf:nL) va nu6e (ImL). Hon hop phan tmg nay dugc chiéu xa trong 10 vi séng trong 10
| phut & nhiét do 150°C. Hén hop phan g néng nay dugc lgc. Sau khi 1am lanh, dich loc
duge axit hoa bang HCl IM (ImL). Qué trinh két tinh lai dugc thuc hién véi etanol
(1mL). Chét rin dugc loc va rira bang hén hop nudce va etanol theo ty 1& 2:1 dé thu dugc

72mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-d) ppm 11,23 (br s, 2 H) 7,37-7,45 (m, 2 H) 7,33 (s,
1H) 7,02-7,12 (m, 2 H) 3,83 (s, 3 H)

Vi du 197: 3,4-dihydroxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril
axit 2’°,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-3-carboxylic

, B sung bis(triphenylphosphin)paladi(Il) clorua (76mg) va natri carbonat 2M
(3mL) vao hdn hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (500mg) va axit 3-
- carboxyphenylboronic (426mg) trong etanol (3mL) va axetonitril (6mL). Hdn hop phan
ng nay dugc chiéu xa trong 10 vi song trong 10 phut & nhiét dd 150°C. NaOH 1M
(30mL) dugc bd sung vao va hén hop nay dugc khudy trong 2 gidr. Etanol va axetonitril
dugc 1am bay hoi. Pha nuéc dugc rira hai 14n bing Toluen, sau d6 axit héa bang HCI 4M
trong diéu kién lam lanh. H3n hop nay dugc loc, rira be"mg nude va lam kho dé thu dugc

570mg hop chat mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 8,08 (d, 1 H) 8,01 (s, 1 H) 7,72-7,78 (m, 2
H) 7,64-7,72 (m, 1 H) 3,95 (s, 3 H)

3-hydroxy-4-metoxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril

- Axit 2’,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-3-carboxylic (200mg),
morpholin (0,12mL), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (130mg),

- 101 -



21778

DIPEA (0,30mL) va 1-hydroxybenzotriazol hydrat (104mg) dugc hoa tan trong DMF
(5mL) va hén hop phin tng nay duogc khudy qua dém & nhiét do phong. Hon hop phan
tmg ndy dugc d6 vao nudce d4 (50g) va HCI 1M (5mL) dugc bd sung vao. Chit rén dugc
loc va rira bang nu6c. Hon hop thd nay dugc tinh ché biang sic ky cot nhanh
(DCM/metanol) dé thu dugc 70mg hop chit mong mubn.

'"H NMR (400 MHz, DMSO-d) ppm 7,49-7,66 (m, 5 H) 3,91 (s, 3 H) 3,50-3,77
(m, 8 H)

3,4-dihydroxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril

B sung dung dich bo tribromua 1M trong DCM (0,96mL) vao hdn hop khan chira
- 3-hydroxy-4-metoxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril (70mg) trong
DCM (5mL) trong diéu kién khi nito & nhiét d6 -10°C. Hdn hop phan tng nay dugc dé
" Am tir tir dén nhiét do phong két hop khudy trong 3 gid. Hén hop phan tmg nay dugc db
vao hdn hop metanol (ImL)/nuée da. Chit rin dugc loc va rira bing nuée dé thu duge

- 30mg hop chit mong mudn.

"HNMR (400 MHz, DMSO-dq) ppm 11,26 (br s, 2 H) 7,44-7,70 (m, 4 H) 7,37 (s,
1 H) 3,45-3,75 (m, 8 H)

Vi du 198: N-butyl-2°,6’-dixyano-3’,4’-dihydroxybiphenyl-4-carboxamit
Axit 2°,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-4-carboxylic

" B4 sung vao hén hop chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (500mg)
va 4- carboxyaxit phenylboronic (329mg) trong etanol (3mL) va axetonitril (6mL) dugc
b sung bis(triphenylphosphin)paladi(Il) clorua (76mg) va natri carbonat 2M (3mL). Hon
hop phéan ng nay dugc chiéu xa trong 10 vi song trong 10 phit & nhiét 6 150°C. NaOH
IM (30mL) dugc bd sung vao va hdn hop ndy duge khudy trong 2 gio. Etanol va
axetonitril dugc 1am bay hoi. Pha nuéc dugc rira hai 1in bang Toluen, sau d6 axit hoa
bang HCI 4M trong didu kién 1am lanh. H3n hop nay dugc loc, rira bang nude va lam kho

dé thu duoc 560mg hop chit mong muén.

'H NMR (400 MHz, DMSO-ds) ppm 13,09 (br s, 1 H) 7,93-8,06 (m, 2 H) 7,41-
7,54 (m, 2 H) 6,80 (s, 1 H) 3,69 (s, 3 H)

N-butyl-2’,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-4-carboxamit
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Axit 2°,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-4-carboxylic (200mg),
butylamin (0,13mL), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (130mg),
DIPEA (0,30mL) va 1-hydroxybenzotriazol hydrat (104mg) dugc hoa tan trong DMF
(5mL) va hén hop phan tmg nay dugc khudy trong 72 gi® & nhiét do phong. NaOH 1M
dugc bd sung (20mL). Hon hop phan ng nay dugc rira hai 14n bing Toluen, sau d6 axit
héa bang HCI 4M. EtOAc dugc bd sung vao va pha hitu co dugc rira bang HCl 1M, natri
hydrocarbonat 1M, nuéc va nuéc mudi. Pha hiru co da duge rira duge lam kho (Na,SO,),

loc va 1am bay hoi dén kho @& thu dugc 100mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 8,58 (m, 1 H) 7,88-8,03 (m, 2 H) 7,75 (s, 1
H) 7,51-7,65 (m, 2 H) 3,96 (s, 3 H) 3,25-3,28 (m, 2 H) 1,47-1,59 (m, 2 H) 1,35 (m, 2 H)
0,91 (t, 3 H)

N-butyl-2’,6’-dixyano-3’,4’-dihydroxybiphenyl-4-carboxamit

B sung dung dich bo tribromua 1M trong DCM (1,23mL) vao hdn hop khan chira
N-butyl-2°,6’-dixyano-3’-hydroxy-4’-metoxybiphenyl-4-carboxamit (90mg) trong DCM
(5mL) trong diéu kién khi nito & nhiét d6 -10°C. Hdn hop phan tmg nay dugc dé& Am tir tir
dén nhiét 4o phong két hop khudy trong 3 git. Hon hop phan tmg nay dugc dé vao hdn
h(,)p~ metanol (ImL)/nuéc d4. Chét rin duge loc va rira bang nude dé thu duge 58mg hop

chat mong muon.

"H NMR (400 MHz, DMSO-dg) ppm 11,29 (br s, 2 H) 8,47-8,71 (m, 1 H) 7,85-
8,08 (m, 2 H) 7,49-7,70 (m, 2 H) 7,37 (s, 1 H) 3,26-3,32 (m, 2 H) 1,46-1,64 (m, 2 H)
1,27-1,44 (m, 2 H) 0,92 (¢, 3 H)

Vi du 199: 2-(3,3-dimetylbutyl)-4,5-dihydroxyisophthalonitril

Quy trinh téng hop (E)-2-(3,3-dimetylbut-1-‘enyl)-4,5-dihydroxyisophthalonitril
dugc mo ta trong Vi du 28. (E)-2-(3,3-dimetylbut-1-enyl)-4,5-dihydroxyisophthalonitril
(150mg) dugc hoa tan trong metanol (12mL). Hé théng phan ung hydro héa H-Cube®
dugc nap véi hat Pd/C 10%. Dung dich ndy dugc loc va bom qua hé théng phan tng
hydro h6a H-Cube® véi toc do dong bang 1 mL/phut. Dung dich thu duoc duge lam bay
hoi. Qué trinh két tinh lai dugc thyc hién tir dung dich etanol va nuéc dé thu duge 30mg

hop chit mong mubn.
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~ '"H NMR (400 MHz, DMSO-d) ppm 7,17 (s, 1 H) 2,73 (dt, 2 H) 1,38 (dt, 2 H)
0,96 (s, 9 H) |

Vi du 200: 4,5-dihydroxy-2-(piperidin-1-yl)isophthalonitril
tert-butyl 2,4-dixyano-6-metoxy-3-(piperidin-1-yl)phenyl carbonat

Bing céach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (353mg) duoc bién ddi thanh tert-butyl
2,4-dixyano-6-metoxy-3-(piperidin-1-yl)phenyl carbonat. Hop chét thé dugc nghién véi
etanol néng 90% dé thu dugc 145mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg-cloform-d) ppm 7,43 (s, 1 H) 3,83 (s, 3 H) 3,23-
3,42 (m, 4 H) 1,70-1,80 (m, 4 H) 1,60-1,70 (m, 2 H) 1,43 (s, 9 H)

4-hydroxy-5-metoxy-2-(piperidin-1-yl)isophthalonitril

Bang cach st dung quy trinh gidng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-(piperidin-1-yl)phenyl carbonat (140mg) duoc bién dbi fhe‘mh 4-
hydroxy-5-metoxy-2-(piperidin-1-yl)isophthalonitril. P& phan tach hop ché't tho tir hdn
hop phan ng nay, nuée duoc bd sung vio. Hon hop nay dugce chiét ba 14n bing EtOALc.
Pha hiru co dugc 1am kho (Na,SO,), loc va 1am bay hoi dén kho dé thu dugc 54mg hop

chat mong muon.

'"H NMR (400 MHz, DMSO-dg) ppm 11,62 (s, 1 H) 7,44 (s, 1 H) 3,83 (s, 3 H)
3,20-3,26 (m, 4 H) 1,60-1,68 (m, 4 H) 1,52-1,59 (m, 2 H)

4,5-dihydroxy-2-(piperidin-1 -yl)isobhthalonitril

Bang c4ch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
5-metoxy-2-(piperidin-1-yl)isophthalonitril dugc bién ddi thanh 4,5-dihydroxy-2-
(piperidin-1-yl)isophthalonitril. Hop chét thd dugc hoa tan trong NaOH 2M va rira bing
EtOAc. HCI dic dugc bd sung vao va pha nuéc duge 1am bay hoi dén kho. Phin cén
duoc nghién véi Toluen/EtOAc/AcOH (8/3/3) va CDCl; dé thu duge 10mg

'"H NMR (400 MHz, metanol-d) ppm 7,05 (s, 1 H) 3,25-3,30 (m, 4 H) 1,70-1,80
(m, 4 H) 1,60-1,65 (m, 2 H)

Vi du 201: 2-(hexylamino)-4,5-dihydroxyisophthalonitril

tert-butyl 2,4-dixyano-3-(hexylamino)-6-metoxyphenyl carbonat
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Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh tert-butyl
2,4-dixyano-3-(hexylamino)-6-metoxyphenyl carbonat. Hop chét thé dugc nghién véi
etanol néng 90% dé thu dugc 324mg hop chit mong mudn.

- 'HNMR (400 MHz, DMSO-dg) ppm 7,51 (s, 1 H) 5,92 (t, J=6,27 Hz, 1 H) 3,74 (s,
3 H) 3,49 (q, J=6,78 Hz, 2 H) 1,50-1,60 (m, 2 H) 1,39 (s, 9 H) 1,19-1,35 (m, 6 H) 0,85(t,
J=6,78 Hz, 3 H)

2-(hexylamino)-4-hydroxy-5-metoxyisophthalonitril

- Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-3-(hexylamino)-6-metoxyphenyl carbonat (320mg) dugc bién dbi thanh 2-
(hexylamino)-4-hydroxy-5-metoxyisophthalonitril dé thu duoc 251mg hop chit mong

muon.

~ 'H NMR (400 MHz, DMSO-dq) ppm 11,49 (br s, 1 H) 7,33 (s, 1 H) 5.81 (.
1=5,90Hz, 1 H) 3,77 (s, 3 H) 3,48 (q, J=6,69 Hz, 2 H) 1,49-1,59 (m, 2 H) 1,26 (br s, 6 H)
0,85(t, J=6,53 Hz, 3 H)

2-(hexylamino)-4,5-dihydroxyisophthalonitril
Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 2-
~ (hexylamino)-4-hydroxy-5-metoxyisophthalonitril (251mg) dugc bién ddi thanh 2-
(hexylamino)-4,5-dihydroxyisophthalonitril. Hop chét tho dugc nghién vé6i hdn hop dung
moi heptan/EtOAc (5/2) dé thu duoc 36mg hop chit mong muén.

»' 1H NMR (400 MHz, DMSO-dg) ppm 11,24 (br s, 1 H) 9,81 (br s, 1 H) 6,97 (s, 1
- H) 5,61 (t, 7=6,32 Hz, 1 H) 3,39-3,48 (m, 2 H) 1,42-1,59 (m, 2 H) 1,20-1,40 (m, 6 H)
0,78-0,90(m, 3 H)

Vi du 202: 2-(xyclohexylamino)-4,5-dihydroxyisophthalonitril

tert-butyl 2,4-dixyano-3-(xyclohexylamino)-6-metoxyphenyl carbonat

- Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-brom-

2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) duoc bién ddi thanh tert-butyl
2,4-dixyano-3-(xyclohexylamino)-6-metoxyphenyl carbonat. Hop chit thd duge chay sic
ky silicagel (Toluen) dé thu dugc 257mg hop chit mong mubn.

- 105 -



21778

'"H NMR (400 MHz, DMSO-dg) ppm 7,56 (s, 1 H) 5,12 (d, J=9,29 Hz, 1 H) 3,75
(s, 3 H) 3,65-3,74 (m, 1 H) 1,91 (d, J=10,54 Hz, 2 H) 1,66-1,74 (m, 2 H) 1,56 (d, J=12,30
" Hz, 1 H) 1,39 (s, 9 H) 1,13-1,37 (m, 5 H)

2-(xyclohexylamino)-4-hydroxy-5-metoxyisophthalonitril

Bing céach st dung quy trinh giéng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-3-(xyclohexylamino)-6-metoxyphenyl carbonat (257mg) duoc bién dbi
thanh 2-(xyclohexylamino)-4-hydroxy-5-metoxyisophthalonitril. P& phan tach hop chét
thé tr hdn hop phan @ng nay, hdn hop nay duge lam bay hoi dén kho. Nuéc dugc bd
sung vao. Hon hop ndy dugc chiét ba 14an bing EtOAc. Céc pha hitu co dugc 1am kho
(Na;SOy), loc va 1am bay hoi dén kho. Hop chit thé dugc chay sic ky silicagel
(Toluen/EtOAc) dé thu dugc 94mg hop chit mong mudn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,58 (br s, 1 H) 7,37 (s, 1 H) 4,99 (d,
J=8,78 Hz, 1 H) 3,78 (s, 3 H) 3,66-3,75 (m, 1 H) 1,86-1,96 (m, 2 H) 1,65-1,74 (m, 2 H)
1,56 (d,J=10,29 Hz, 1 H) 1,11-1,41 (m, 5 H)

2-(xyclohexylamino)-4,5-dihydroxyisophthalonitril

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 2-
(xyclohexylamino)-4-hydroxy-5-metoxyisophthalonitril (85mg) duoc bién d6i thanh 2-
(xyclohexylamino)-4,5-dihydroxyisophthalonitril. Hop chét thd dugc nghién v6i hdn hop
dung mdi heptan/EtOAc (3/1) dé thu dugc 19mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-dg) ppm 11,27 (br s, 1 H) 9,95 (br's, 1 H) 7,03 (s, 1
H) 4,78 (d, J=9,03 Hz, 1 H) 3,65 (br s, 1 H) 1,90(m, 2 H) 1,65-1,73 (m, 2 H) 1,56 (d,
J=11,80 Hz, 1 H) 1,19-1,35 (m, 5 H)

Vi du 203: 4,5-dihydroxy-2-(2-metoxyetylamino)isophthalonitril

tert-butyl 2,4-dixyano-6-metoxy-3-(2-metoxyetylamino)phenyl carbonat

Bing céch sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh tert-butyl
2,4-dixyano-6-metoxy-3-(2-metoxyetylamino)phenyl carbonat. Hop chit thé duoc hoa
tan trong hn hop dung mdi Toluen/EtOAc (9/1). Chét rin khong tan dugc loc loai bé.
Hdn hop niy duogc lam bay hoi dén khd dé thu dugc 410mg hop chét mong mubn.
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"H NMR (400 MHz, DMSO-dg) ppm 7,54 (s, 1 H) 5,62 (t, 7=6,27 Hz, 1 H) 3,75 (s,
3 H) 3,65 (q, J=5,60 Hz, 2 H) 3,51 (t, =5,63 Hz, 2 H) 3,25 (s, 3 H) 1,39 (s, 9 H)

4-hydroxy-5-metoxy-2-(2-metoxyetylamino)isophthalonitril

Bing céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-(2-metoxyetylamino)phenyl carbonat (400mg) dugc bién ddi
thanh 4-hydroxy-5-metoxy-2-(2-metoxyetylamino)isophthalonitril. Hop chét thd dugc

nghién vé6i heptan dé thu duge 45mg hop chét mong muébn.

"H NMR (400 MHz, DMSO-dy) ppm 11,61 (brs, 1 H) 7,36 (s, 1 H) 5,56 (t, J=6,06
Hz, 1 H) 3,78 (s, 3 H) 3,65 (q, J=6,06 Hz, 2 H) 3,50 (t, J=5,48 Hz, 2 H) 3,26 (s, 3 H)
4,5-dihydroxy-2-(2-metoxyetylamino)isophthalonitril
Bing cach sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
- 5-metoxy-2-(2-metoxyetylamino)isophthalonitril (40mg) dugc bién ddi thanh 4,5-
dihydroxy-2-(2-metoxyetylamino)isophthalonitril. Hop chat thé dugc nghién véi hdn hop
| dung méi Toluen/EtOAc (4/1) @ thu dugc 18mg hop chit mong mubn.
'H NMR (400 MHz, metanol-d;) ppm 6,99 (s, 1 H) 3,71 (t, J=1,00 Hz, 2 H) 3,59
(t,J=1,00 Hz, 2 H) 3,39 (s, 3 H) |
Vi du 204: 2-(4-benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitril
3-(4-benzylpiperidin-1-yl)-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat
Bing céch sir dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh 3-(4-
benzylpiperidin-1-yl)-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat. Hop chit thd
dugc chay séc ky silicagel bing cach st dung hén hop dung mdi Toluen/EtOAc dé thu
duge 562mg hop chit mong mudn.
'H NMR (400 MHz, DMSO-dg) ppm 7,64 (s, 1 H) 7,11-7,34 (m, 5 H) 3,80 (s, 3 H)
3,39 (m, 2 H) 3,16 (t, J=11,12 Hz, 2 H) 2,57 (d, J=7,07 Hz, 2 H) 1,59-1,77 (m, 3 H) 1,29-
1,46 (m, 2 H) 1,38 (s, 9 H)
2-(4-benzylpiperidin-1-yl)-4-hydroxy-5-metoxyisophthalonitril

Bing céch sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-(4-
benzylpiperidin-1-yl)-2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (550mg) duoc
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bién dbi thanh 2-(4-benzylpiperidin-1-yl)-4-hydroxy-5-metoxyisophthalonitril. D& phan
tach hop chét thd tir hdn hop phan tmg nay, hdn hop nay duoc lam bay hoi dén khé. Phin
cin dugc 1am lanh trong khay nuéc d4 va nuée duge bd sung vao. Hop chét nay dugce loc

va rira bang nudc da dé thu dugc 267 mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-d) ppm 11,64 (br s, 1 H) 7,44 (s, 1 H) 7,26-7,32 (m,
2 H) 7,18-7,23 (m, 3 H) 3,83 (s, 3 H) 3,33-3,39 (m, 2 H) 3,09-3,19 (m, 2 H) 2,57 (d,
J=6,78 Hz, 2 H) 1,66 (m, 3 H) 1,34 (m, 2 H)

2-(4-benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitril

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 2-(4-
benzylpiperidin-1-yl)-4-hydroxy-5-metoxyisophthalonitril (269mg) dugc bién d6i thanh
2-(4-benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitril. Hop chit thé duoc két tinh tir
heptan/EtOAc (10/1) @é thu dugc 80mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-ds) ppm 11,31 (br s, 1 H) 10,60 (br s, 1 H) 7,25-7,33
~(m, 2 H) 7,16-7,25 (m, 3 H) 7,08 (s, 1 H) 3,30 (d, J=1,00 Hz, 2 H) 3,12 (t, J=1,00 Hz, 2
H) 2,56 (d, J=6,57 Hz, 2 H) 1,64 (d, ]=10,11 Hz, 3 H) 1,26-1,39 (m, 2 H)

Vi du 205: 4,5-dihydroxy-2-(pentan-3-ylamino)isophthalonitril

tert-butyl 2,4-dixyano-6-metoxy-3-(pentan-3-ylamino)phenyl carbonat

Biang céach sir dung quy trinh gidng nhur quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) dugc bién dbi thanh tert-butyl
2,4-dixyano-6-metoxy-3-(pentan-3-ylamino)phenyl carbonat. Hop chét thd duoc chay séc
ky silicagel bang cach sir dung hdn hop dung méi heptan/EtOAc dé thu dugc 709mg hop
chit mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 7,57 (s, 1 H) 5,06 (d, J=9,60 Hz, 1 H) 3,77-
3,84 (m, 1 H) 3,75 (s, 3 H) 1,51-1,64 (m, 4 H) 1,39 (s, 9 H) 0,89 (t, J=7,58 Hz, 6 H)

4-hydroxy-5-metoxy-2-(pentan-3-ylamino)isophthalonitril

Bing cach st dung quy trinh giéng nhu quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-6-metoxy-3-(pentan-3-ylamino)phenyl carbonat (780mg) dugc bién ddi
thanh 4-hydroxy-5-metoxy-2-(pentan-3-ylamino)isophthalonitril. P& phan tich the
product, hén hgp nay duge 1am bay hoi dén kho. Phin cin duge 1am lanh trong khay
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nudce da va nude duge bod sung vao. Hop chét nay duge loc va rira bang nudc da dé thu

dugc 551mg hop chit mong muédn.

'H NMR (400 MHz, DMSO-d¢) ppm 11,61 (br s, 1 H) 7,37 (s, 1 H) 4,93 (d,
J=9,60 Hz, 1 H) 3,81-3,87 (m, 1 H) 3,79 (s, 3 H) 1,50-1,63 (m, 4 H) 0,85-0,92 (m, 6 H)

' 4,5-dihydroxy-2-(pentan-3-ylamino)isophthalonitril

Bing cach st dung quy trinh gidng nhu quy trinh néu trong Vi du 188, 4-hydroxy-
5-metoxy-2-(pentan-3-ylamino)isophthalonitril (540mg) dugc bién d6i thanh 4.5-
dihydroxy-2-(pentan-3-ylamino)isophthalonitril. Hop chit thé dugc két tinh tir
heptan/EtOAc (7/3) va chay sic ky silicagel bang cach sir dung hdn hop dung méi
heptan/EtOAc dé thu duoc 64mg hop chét mong muén.

'H NMR (400 MHz, DMSO-dg) ppm 11,29 (br s, 1 H) 10,28 (br s, 1 H) 7,02 (s, 1
H) 4,73 (d, J=10,04 Hz, 1 H) 3,75 (dt, J=10,16, 5,96 Hz, 1 H) 1,46-1,59 (m, 4 H) 0,88 (t,
J=7,40 Hz, 6 H)

Vi du 206: (E)-2-(4-etylbenzylidenamino)-4,5-dihydroxyiéophthalonitril

Quy trinh téng hop 2-amino-4,5-dihydroxyisophthalonitril dugc m6 ta trong Vi du
188. 2-amino-4,5-dihydroxyisophthalonitril (100mg), 4-etylbenzaldehyt (306mg) va
etanol (4mL) duge chiéu xa trong 16 vi séng trong 15 phiit & nhiét do 125°C. Hdn hop
ndy duoc 1am bay hoi dén kho va phin cén dugc nghién véi heptan. Hop chét nay dugc

loc va rira bang heptan dé thu duge 14mg hop chit mong muén.

'H NMR (400 MHz, cloform-d) ppm 8,52 (s, 1 H) 7,88 (d, =7,78 Hz, 2 H) 7,33
(d, J=8,03 Hz, 2 H) 7,19 (s, 1 H) 2,73 (q, J=7,61 Hz, 2 H) 1,27 (t, J=7,53 Hz, 3 H)

Vi du 207: (E)-4,5-dihydroxy-2-(4-metoxybenzylidenamino)isophthalonitril

Quy trinh téng hop 2-amino-4,5-dihydroxyisophthalonitril dugc mé ta trong Vi du
188. 2-amino-4,5-dihydroxyisophthalonitril (100mg), 4-metoxybenzaldehyt (306mg) va
etanol (4mL) dugc chiéu xa trong 16 vi séng trong 30 phut & nhiét d§ 130°C. Hn hop
ndy dugc 1am bay hoi dén kho va phén cin dugc rira bing heptan. Hop chét nay dugc két
tinh tir heptan/EtOAc (3/1) dé thu dugc 46mg hop chit mong muén.

'H NMR (400 MHz, DMSO-d¢g) ppm 10,94 (br s, 2 H) 8,58 (s, 1 H) 7,92 (d,
- J=8,78 Hz, 2 H) 7,24 (s, 1 H) 7,13 (d, J=8,53 Hz, 2 H) 3,84 (s, 3 H)
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Vi du 208: (E)-2-(4-flobenzylidenamino)-4,5-dihydroxyisophthalonitril

Quy trinh téng hop 2-amino-4,5-dihydroxyisophthalonitril dugec mé ta trong Vi du

188. ' 2-amino-4,5-dihydroxyisophthalonitril (100mg), 4-flobenzaldehyt (283mg) va

etanol (4mL) dugc chiéu xa trong 10 vi song trong 30 phut & nhiét do 130°C. Hon hop

ndy dugc lam bay hoi dén kho va phan cén duoc nghién véi heptan/EtOAc (3/1). Hop
chit nay duoc két tinh tir heptan/EtOAc (3/1) dé thu dugc 56mg hop chit mong mudn.

o 'H NMR (400 MHz, DMSO-dq) ppm 11,03 (br s, 2 H) 8,71 (s, 1 H) 8,05 (dd,
-J=8,66, 5,65 Hz, 2 H) 7,48 (t, J=9,03 Hz, 2 H) 7,28 (s, 1 H)

Vi du 209: 4,5-dihydroxy-2-tosylisophthalonitril

4,5-diisopropoxy-2-(p-tolylthio)isophthalonitril

4,5-diisopropoxy-2-(p-tolylthio)isophthalonitril dugc téng hop tir 2-brom-4,5-
diisopropoxyisophthalonitril (0,25g) va 4-metylbenzenthiol (0,11g) thay cho 4-
(triflometyl)thiophenol theo quy trinh nhu duge md ta trong Vi du 142, chi khac 13 hdn
hop phan tng ndy dugc gia nhiét & nhiét do 60°C thém 2 gi¢. Sau khi bd sung nudc, 4,5-
. diisopropoxy-2-(p-tolylthio)isophthalonitril dugc thu bing céach loc, rira bing nudc, va
‘1am khd trong diéu kién chan khong dé thu dugc 0,28g hop chit mong muén.

'H NMR (400 MHz, DMSO-dy) ppm 7,99 (s, 1 H) 7,08-7,24 (m, 4 H) 4,82-4,93
(m, 1 H) 4,72-4,85(m, 1 H) 2,27 (s, 3 H) 1,33 (d, 6 H) 1,29 (d, 6 H)

4,5-diisopropoxy-2-tosylisophthalonitril

B6 sung vao hdn hop chira 4,5 -diisopropoxy-2-(p-tolylthio)isophthalonitril (0,27g)
trong DCM (4mL) dugc bd sung mCPBA (0,66g) & nhiét 46 phong. Sau 8 gio, dung mdi
- dugc lam bay hoi. Dung dich NaOH 1M duge bd sung vao va thu 14y chét ran, rira bing
NaOH 1M, va lam khoé trong diéu kién chan khong dé thu dugc 0,29g hop chét mong

muon.

"H NMR (400 MHz, DMSO-dg) ppm 7,99 (s, 1 H) 7,45 (m, 2 H) 7,06 (m, 2 H)
4,85-4,93 (m, 1 H) 4,77-4,86 (m, 1 H) 2,47-2,53 (s, 3 H, tring l3p véi tin hiéu cia dung
méi) 1,33 (d, 6 H) 1,29 (d, 6 H)

MS-eS m/z 399 (M+1)

4,5-dihydroxy-2-tosylisophthalonitril
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Hop chit néu trén dugc tdng hop tir 4,5-diisopropoxy-2-tosylisophthalonitril
(0,29g) thay cho 4,5-diisopropoxy-2-(4-(triflometyl)phenylthio)isophthalonitril theo quy
trinh nhu dugc md ta trong Vi du 142 @ thu dwoc 0,08g hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,90(m, 2 H) 7,53 (m, 2 H) 7,33 (s, 1 H)
2,41 (s 3 H)

Vi du 210: Axit 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoic
Axit 4-(2,6-dixyano-3,4-diisopropoxyphenoxy)benzoic

Axit 4-(2,6-dixyano-3,4-diisopropoxyphenoxy)benzoic duoc téng hop tir 2-brom-
4,5-diisopropoxyisophthalonitril (0,25g) va axit 4-hydroxybenzoic (0,11g) thay' cho 4-
(triflometyl)thiophenol theo quy trinh nhu dugc mé ta trong Vi du 142, chi khac 1a 3
duong lugng xeri carbonat dugc sit dung va hén hop phan tng nay duoc gia nhiét & nhiét
do 80°C trong 35 gid. Sau khi bd sung nude va HCl 37% dén do pH axit, axit 4-(2,6-
dixyano-3,4-diisopropoxyphenoxy)benzoic dugc thu bing cach loc, ria bang nudc, va

1am khd trong diéu kién chan khong dé thu duoc 0,24g hop chét mong mudn.

'H NMR (400 MHz, DMSO-dg) ppm 12,5-13,3 (brs, 1 H) 8,03 (s, 1 H) 7,93-8,02
(m, 2 H) 7,07-7,16 (m, 2 H) 4,86-4,94 (m, 1 H) 4,77-4,85(m, 1 H) 1,34 (d, 6 H) 1,31 (d, 6
H)

Axit 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoic

Hop chit néu trén duoc téng hop tr axit 4-(2,6-dixyano-3,4-
diisopropoxyphenoxy)benzoic (0,24¢) thay cho 4,5-diisopropoxy-2-(4-
 (triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi dy 142.
axit 4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoic dugc tinh ché bing sic ky dé thu
duge 0,050g hop chit mong mudn.

'H NMR (400 MHz, CD;0D) ppm 8,04-8,10 (m, 2 H) 7,26 (s, 1 H) 6,98-7,04 (m,
2 H)

Vi du 211: 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril
2-(benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitril

2-(benzo[d]thiazol-2-ylthio)-4,5-diisopropoxyisophthalonitril dugc tdng hop tir 2-
brom-4,5-diisopropoxyisophthalonitril (0,25g) va 2-mercaptobenzothiazol (0,13g) thay
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- cho 4-(triflometyl)thiophenol theo quy trinh nhu dugc mé ta trong Vi du 142, chi khac 1a
hdn hop phéan tmg nay dugc gia nhiét & nhiét do 80°C trong 33 gio. Sau khi bd sung nudc
va HCI 37% dén doé pH axit, 2-(benzo[d]thiazol-2-ylthio)-4,5-
diisopropoxyisophthalonitril dwgc thu bing cach loc, rira bing nudc, va lam kho trong

diéu kién chan khéng dé thu dugc 0,27g hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 8,19 (s, 1 H) 7,96-8,08 (m, 1 H) 7,82-7,91
(m, 1 H) 7,50 (m, 1 H) 7,41 (m, 1 H) 4,92-5,01 (m, 1 H) 4,83-4,89 (m, 1 H) 1,35 (d, 6 H)
1,33 (d, 6 H)

~ 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugc tbng hop tir 2-(benzo[d]thiazol-2-ylthio)-4,5-
diisopropoxyisophthalonitril (0,26g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi du 142.
2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril dugc tinh ché bing séc ky dé
~ thu duge 0,035g hop chit mong mubn.

'H NMR (400 MHz, CD;0D) ppm 7,85(m, 2 H) 7,49 (m, 1 H) 7,42 (s, 1 H) 7,39
(m, 1 H)

Vi du 212: 2-(4-flophenylthio)-4,5-dihydroxyisophthalonitril

2-(4-flophenylthio)-4,5-diisopropoxyisophthalonitril

2-(4-flophenylthio)-4,5-diisopropoxyisophthalonitril dugc tbng hop tir 2-brom-
4,5-diisopropoxyisophthalonitril (0,30g) va 4-flobenzenthiol (0,10mL) thay cho 4-
(triflometyl)thiophenol theo quy trinh nhur dugc md ta trong Vi dy 142. Sau khi bd sung
nuéc, 2-(4-flophenylthio)-4,5-diisopropoxyisophthalonitril dugc thu bing cach loc, rira
bing nudc, va lam kho trong didu kién chan khong dé thu duge 0,33 g hop chit mong
mudn.

'H NMR (400 MHz, DMSO-dg) ppm 8,00 (s, 1 H) 7,29-7,39 (m, 2 H) 7,16-7,29
(m, 2 H) 4,84-4,89 (m, 1 H) 4,71-4,84 (m, 1 H) 1,32 (d, 6 H) 1,29 (d, 6 H)

2-(4-flophenylthio)-4,5-dihydroxyisophthalonitril

Hop chidt néu trén dugc tbng hop tir 2-(4-flophenylthio)-4,5-
diisopropoxyisophthalonitril (0,33g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi du 142.
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2-(4-flophenylthio)-4,5-dihydroxyisophthalonitril dugc tinh ché bang sic ky dé thu dugc
0,11g hop chit mong mubn.

'"H NMR (400 MHz, DMSO-dg) ppm 11,0-12,2 (br s 2 H) 7,35 (s, 1 H) 7,26-7,32
(m, 2 H) 7,18-7,25 (m, 2 H)

Vi du 213: 2-(biphenyl-4-ylmetyl)-4,5-dihydroxyisophthalonitril

2-(biphenyl-4-ylmetyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (655mg),
Pd(dppf)Cl, phirc hgp véi CH,Cl, (1:1) (0,09 dwong lugng) va natri hydrocarbonat (4
duong lugng) dugc bS sung Ian lwgt vao hdn hop chitra 2-brom-4,5-
diisopropoxyisophthalonitril (650mg) trong axetonitril, etanol va nuéc. Hén hop phan
tmg nay dugc chiéu xa trong 10 vi song trong 3 dén 4 giyr & nhiét d6 130°C. Sau khi lam
lanh, EtOAc duge bd sung vao va hdn hop ndy dugc loc qua dém xelit. Pha hitu co duge
raa béng dung dich NaOH 1M, nuéc va nude mubi, lam kho (NaySOy), loc va lam bay
hoi dén khé. Phén cén dugc tinh ché bang séc ky cot pha dao dé thu dugc 2-(biphenyl-4-
ylmetyl)-4,5-diisopropoxyisophthalonitril. B sung vao hdn hop chira 2-(biphenyl-4-
ylmetyl)-4,5-diisopropoxyisophthalonitril trong DCM trong diéu kién khi nito dugc bd
sung dung dich bo tribromua 1M trong DCM (2,5 dwong luong) & nhiét d6 0°C. Han hop
phéan tmg nay dugc khudy & nhiét d6 0°C trong 1 dén 2 gio va d8 vao metanol. Sau khi
1am bay hoi dung moi, Dung dich HC1 4M dugc b sung vao va hdn hop ndy dugc khudy
trong 30 phit & nhiét d6 0°C dé thu dugc hop chit rén, hop chét nay duoc loc, rira bing
nudce va 1am khd trong diéu kién chan khong dé thu dugc 217mg hop chit mong muébn.

'H NMR (400 MHz, DMSO-dg) ppm 11,51 (brs, 1 H) 11,02 (br s, 1 H) 7,59-7,66
(m, 4 H) 7,42-7,48 (m, 2 H) 7,32-7,38 (m, 1 H) 7,31 (s, 1 H) 7,24-7,29 (m, 2 H) 4,20 (s, 2
H)

Vi du 214: 2-(4-clo-2-metylbenzyl)-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugc tbng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(650mg) va 2-(4-clo-2-metylbenzyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1072mg)
thay cho 2-(biphenyl-4-ylmetyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan theo quy trinh nhu
duge mo té trong Vi du 213 dé thu duoc 187mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,16 (br s, 2 H) 7,32 (s, 2 H) 7,13 (dd, 1 H)
6,50 (d, 1 H) 4,07 (s, 2 H) 2,38 (s, 3 H)
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Vi du 215: 2-(2-etylbenzyl)-4,5-dihydroxyisophthalonitril

Hop chit néu trén dugc tbng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(750mg) va 2-(2-etylbenzyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1028mg) thay cho 2-
(biphenyl-4-ylmetyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan theo quy trinh nhu dugc méd
ta trong Vi du 213 d thu duoc 111mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 11,26 (br s, 2 H) 7,32 (s, 1 H) 7,23 (dd, 1 H)
7,17 (td, 1 H) 7,06 (td, 1 H) 6,43 (dd, 1 H) 4,16 (s, 2 H) 2,75 (q, 2 H) 1,22 (t, 3 H)

Vi du 216: 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-dihydroxyisophthalonitril

" Hop chét néu trén dugc tbng hop tir 2-brom-4,5-diisopropoxyisophthalonitril
(400mg) va S-indanol (183mg) thay cho 4-(triflometyl)thiophenol theo quy trinh nhu
| dugc mo ta trong Vi du 142, sau d6 khir metyl ho4 theo quy trinh nhu dugc md ti trong
" Vi du 142. Piéu kién ctia phan g giita 2-brom-4,5-diisopropoxyisophthalonitril with 5-
indanol: 3 ngay & nhiét do phong. 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-
dihydroxyisophthalonitril dugc tinh ché bang sic ky cot pha dao dé thu duge 150mg hop
chit mong mudn.
o 'H NMR (400 MHz, DMSO-dg) ppm 10,97 (br s, 2 H) 7,27 (s, 1 H) 7,17 (d, 1 H)
- 6,77(d, 1 H) 6,67 (dd, 1 H) 2,82 (q, 4 H) 1,97-2,07 (m, 2 H)
- Vi du 217: Chit dong phan déi anh A va chit dong phan déi anh B cia 4,5-

dihydroxy-2-(p-tolylsulfinyl)isophthalonitril

Quy trinh téng hop 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitril dugc md ta
trong Vi du 156. Cac chit ddng phan dbi anh sulphoxit cta 4,5-dihydroxy-2-(p-
tolylsulfinyl)isophthalonitril dugc phan tach bang cot phan tach chét ddng phan d6i anh
IC diéu ché vé6i dung dich rira giai ding dong etanol 25% (0,2% TFA) trong n-hexan
(0,1% TFA) v6i toc d dong bang 20 mL/phit. Thoi gian Iuu cliachit ddng phan dbi anh
A:9,99 phut. Thoi gian luu'clia chit ddng phan déi anh B: 21,03 phit.

Vi du 218: 2-((xyclohexylmetyl)amino)-4,5-dihydroxyisophthalonitril

tert-butyl 2,4-dixyano-3-((xyclohexylmetyl)amino)-6-metoxyphenyl carbonat

Bing cach sir dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 3-brom-
2,4-dixyano-6-metoxyphenyl tert-butyl carbonat (706mg) duoc bién dbi thanh tert-butyl
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2,4-dixyano-3-((xyclohexylmetyl)amino)-6-metoxyphenyl carbonat. Hop chét nay dugc

nghién véi etanol néng 90% dé thu duge 35 5mg hop chat mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 7,51 (s, 1 H) 5,94 (t, J=6,27 Hz, 1 H) 3,74 (s,
3 H) 3,35 (t, J=6,65 Hz, 2 H) 1,64-1,77 (m, 4 H) 1,51-1,64 (m, 2 H) 1,39 (s, 9H) 1,12-
1,21 (m, 3 H) 0,86-0,97 (m, 2 H)

2-((xyclohexylmetyl)amino)-4-hydroxy-5-metoxyisophthalonitril

Bing céch sir dung quy trinh gidng nhur quy trinh néu trong Vi du 188, tert-butyl
2,4-dixyano-3-((xyclohexylmetyl)amino)-6-metoxyphenyl carbonat (355mg) dugc bién
dbi thanh 2-((xyclohexylmetyl)amino)-4-hydroxy-5-metoxyisophthalonitril dé thu duoc
156mg hop chit mong mubn.

"H NMR (400 MHz, DMSO-d¢) ppm 11,50 (brs, 1 H) 7,32 (s, 1 H) 5,84 (t, J=6,02
Hz, 1'H) 3,77 (s, 3 H) 3,36 (t, J=6,53 Hz, 2 H) 1,70 (t, J=12,92 Hz, 4 H) 1,51-1,64 (m, 2
H) 1,09-1,25 (m, 3 H) 0,82-0,97 (m, 2 H)

2-((xyclohexylmetyl)amino)-4,5-dihydroxyisophthalonitril

Bing cich st dung quy trinh giéng nhu quy trinh néu trong Vi du 188, 2-
((xyclohexylmetyl)amino)-4-hydroxy-5-metoxyisophthalonitril (156mg) dugc bién dbi
thanh 2-((xyclohexylmetyl)amino)-4,5-dihydroxyisophthalonitril. Hop chit thd dugc
nghién v6i Toluen/EtOAc (3:2) dé thu dugc 65mg hop chit mong mubn.

'H NMR (400 MHz, DMSO-dg) ppm 11,19 (br's, 1 H) 9,81 (br s, 1 H) 6,98 (s, 1
H) 5,60 (t, J=6,06 Hz, 1 H) 3,25-3,35 (2 H, trung ldp vdi tin hiéu cta dung mdi) 1,70 (t,
J=13,39 Hz, 4 H) 1,46-1,64 (m, 2 H) 1,05-1,25 (m, 3 H) 0,82-0,98 (m, 2 H)

MS-eS m/z 272 (M+1)

Vi du 219: 4,5-dihydroxy-2-(4-phenoxyphenylthio)isophthalonitril

2-(4-hydroxyphenylthio)-4,5-diisopropoxyisophthalonitril

2-(4-hydroxyphenylthio)-4,5-diisopropoxyisophthalonitril dugc tdng hop tir 2-
brom-4,5-diisopropoxyisophthalonitril (0,25g) va 4-hydroxythiophenol (0,10g) thay cho
4-(triflometyl)thiophenol theo quy trinh nhu dugc mé ta trong Vi du 142. Sau khi bd sung

| nudce, 2-(4-hydroxyphenylthio)-4,5-diisopropoxyisophthalonitril dwgc thu bing cach loc,
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rira bang nude, va 1am kho trong diéu kién chan khong dé thu dugc 0,27g hop chit mong

muon.

"H NMR (400 MHz, DMSO-dg) ppm 9,81 (br s, 1 H) 7,93 (s, 1 H) 7,25 (m, 2 H)
6,76 (m, 2 H) 4,80-4,87 (m, 1 H) 4,73-4,81 (m, 1 H) 1,30 (d, 6 H) 1,28 (d, 6 H)

4,5-dihydroxy-2-(4-phenoxyphenylthio)isophthalonitril

B5 sung vao hén  hgp chia  2-(4-hydroxyphenylthio)-4,5-
diisopropoxyisophthalonitril (0,1g), déng (II) axetat (0,05g), trietylamin (0,19mL) trong
DCM (2,5mL) chira chit hép phu c6 kich ¢& 4 A (0,1g) duge b sung axit phenylboronic
- (0,21g) theo timg phan. Sau khi khudy trong 14 ngdy & nhiét do phong, hdn hop nay duge
chiét bang EtOAc va rira bang HCI 1M, NaOH 1M, nuéc mubi, va nude. Thu 1y pha
hitu co, lam khd (Na,SOy), va loc. Dung mdi dugce 1am bay hoi dé thu duoc 4,5-
diisopropoxy-2-(4-phenoxyphenylthio)isophthalonitril (0,090g). Hop chét néu trén dugc
tbng hop tir 4,5-diisopropoxy-2-(4-phenoxyphenylthio)isophthalonitril thay cho 4,5-
diisopropoxy-2-(4-(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc md ta
trong Vi du 142. 4,5-dihydroxy-2-(4-phenoxyphenylthio)isophthalonitril dugc tinh ché
bang sic ky d& thu duoc 0,1 1g hop chit mong mudn.

"H NMR (400 MHz, DMSO-d¢) ppm 7,36-7,43 (m, 2 H) 7,32 (s, 1 H) 7,25-7,31
*(m, 2 H) 7,12-7,20 (m, 1'H) 6,95-7,05 (m, 4 H)

Vi du 220: 4,5-dihydroxy-2-(pyridin-3-yl)isophthalonitril
4,5-diisopropoxyisophthalonitril

Binh phan tmg duoc nap véi 4,5-dihydroxyisophthalonitril (1,29g), kali carbonat
(3,34g), 2-iodopropan (2,41mL) va DMF (20mL). Hon hop nay dugc khudy & nhiét do
85°C trong 6,5 gid. Hon hop ndy dugc khudy qua dém & nhiét d6 phong. Phin 2-
iodopropan con lai (0,80mL) dugc bd sung vao va hén hop niy duoc khudy & nhiét do
85°C trong 6 git. Hon hop phan tmg nay dugc dé ngudi dén nhiét d6 phong. Nude and
EtOAc dugce bd sung vao. Pha nude dugc chiét bang EtOAc. Céc pha hitu co thu gom
dugc duge rira bing NaOH 1M, lam khd (Na,SOy) va cac dung mdi dugce lam bay hoi.
Hop chat tho duge két tinh lai tir etanol tuyét d6i dé thu dwgc 1,03g hop chit mong

muon.
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'"H NMR (400 MHz, DMSO-dg) ppm 7,91-7,93 (m, 1 H) 7,87-7,91 (m, 1 H) 4,72-
4,86 (m, 2 H) 1,26-1,33 (m, 12 H)

4,5-diisopropoxy-2-(pyridin-3-yl)isophthalonitril

Binh 4p lyc dugc nap véi 4,5-diisopropoxyisophthalonitril (0,244g), kali carbonat
(0,207g), triphenylphosphin (0,052g), paladi(Il) axetat (0,011g), axit 2-etylhexanoic
(0,016mL), xylen (3mL) va 3-brompyridin (0,12mL). Khong khi dugc hiit bd va binh
phén tmg kin nay duogc gia nhiét dén nhiét d6 130°C va khudy trong 22 gio. Hdn hop
phan tmg nay dugc dé ngudi dén nhiét do phong, sau d6 pha lodng bang EtOAc. Hdn hop
nay dugc loc qua dém xelit va cic dung méi dugc loai bd trong didu kién 4p sut giam.
Hop chét thd duge tinh ché bing sic ky cot (SiO,, 20-50% EtOAc/heptan) dé thu duoc
0,14g hop chit mong mudn.

"H NMR (400 MHz, cloform-d) ppm 8,70-8,80 (m, 2 H) 7,83 (m, 1 H) 7,47 (m, 1
H) 7,37 (d, 1 H) 4,95 (m, 1 H) 4,65 (m, 1 H) 1,45 (d, 6 H) 1,42 (d, 6 H)

4,5-dihydroxy-2-(pyridin-3-yl)isophthalonitril

Hop chit néu trén duoc tbng hop tir 4,5-diisopropoxy-2-(pyridin-3-
yl)isophthalonitril (0,14g) thay cho 4,5-diisopropoxy-2-(4-
(triflometyl)phenylthio)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi du 142.
4,5-dihydroxy-2-(pyridin—3-yl)isophthaionitril dugc tinh ché bing sic ky dé thu dugc
0,039g hop chét mong mubn.

"H NMR (400 MHz, DMSO-dg) ppm 11,0-12,0 (br s, 2 H) 8,70 (m, 2 H) 7,97 (m,
1H) 7,58 (m, 1 H) 7,39 (s, 1 H)

Vi du 221: 4,5-dihydroxy-2-(4-(2,2,2-trifloetyl)benzyl)isophthalonitril
Metyl 4-(2,2,2-trifloetyl)benzoat

- 1,1,1-triflo-2-iodoetan (5,5mL), xantphos (1,6g), Pd,(dba); (1,3g) va xeri carbonat
(36,2g) dugc bd sung vao dung dich chira axit 4-(metoxycarbonyl)phenylboronic (5g)
trong 1,4-dioxan (75mL) va nuéc (9mL) trong diéu kién khi agon. H3n hop phén ung ndy
dugc gia nhiét & nhiét do 80°C trong 24 gid. Phan ung nay dugc dirng bang nudc va hdn
hop nay chiét bing EtOAc. Lép hitu co dugc rira bing nude mubi, 1am kho (Na,SOy) va
cd trong didu kién ap suét_ giam. Hop chét thd dugc tinh ché bang sic ky nhanh dé thu
dugc 4,56 hop chét moﬁg mudn.
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'H NMR (400 MHz, cloform-d) ppm 8,03 (d, J=8,4 Hz, 2 H) 7,38 (d, J=8,4 Hz, 2
H) 3,92 (s, 3 H) 3,42 (q, J=10,8 Hz, 2 H)

(4-(2,2,2-trifloetyl)phenyl)metanol

© Metyl 4-(2,2,2-trifloetyl)benzoat (11,0g) duoc hoa tan trong THF (40mL) dugc bd
sung vao a suspension of liti nhom hydrua (2,3g) trong THF (100mL) & nhiét d6 0°C.
Hon hgp phan ting niy dugc khudy trong 1 gid & nhiét dd phong van phan (g nay duoc
dimg bing dung dich nudc natri sulfat bao hoa. Hén hop phén ng nay dugc loc qua dém
xelit. Dich loc dugc 1am bay hoi d€ loai bé THF, chiét bing EtOAc va rira bing nuéc.
Lép hitu co duge 1am khd (Na,SO4) va ¢b trong diéu kién chan khong dé thu duge 9,62

hop chit mong mubn.

'H NMR (400 MHz, cloform-d) ppm 7,37 (d, J=8,0 Hz, 2 H) 7,30 (d, J=8,0 Hz, 2
H) 4,71 (d, J=5,6 Hz, 2 H) 3,37 (q, J=10,8 Hz, 2 H) 1,67 (t, J=5,6 Hz, 1 H)

1-(clometyl)-4-(2,2,2-trifloetyl)benzen

Phospho pentaclorua (8,2g) dugc bd sung timg phan vio dung dich chira (4-(2,2,2-
 trifloetyl)phenyl)metanol (5g) trong cloform (100mL) & nhiét do 0°C. Sau khi khudy
trong 1 gid & nhiét do 0°C, hdn hop phan tmg nay dugc dd vao nude lanh va chiét bang
DCM. L6p hitu co duge 1am kho (Na,SO,) va cb trong diéu kién chan khong dé thu duoc
5,2g hop chit mong mubn. 4

"H NMR (400 MHz, cloform-d) ppm 7,39 (d, J=8,0 Hz, 2 H) 7,30 (d, J=8,0 Hz, 2
H) 4,59 (s, 2 H) 3,37 (q, J=10,4 gioz, 2 H)

4,4,5,5-tetrametyl-2-(4-(2,2,2-trifloetyl)benzyl)-1,3,2-dioxaborolan

Binh phan tng chira magie (9,0g) dugc gia nhiét & nhiét 36 250°C trong 30 phit
trong diéu kién chan khong. Sau khi 1am lanh dén nhiét d6 phong, THF (300mL) dugc bd
sung vao va gia nhiét ¢ nhi¢t 46 60°C trong 30 phit. Binh phan tng dugce 1am ngudi mot
14n nita dén nhiét do phong va 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (16,3mL) dugc bd
- sung tu tir vao. Dung dich chta 1-(clometyl)-4-(2,2,2-trifloetyl)benzen (15,6g) trong
THF (60mL) duoc bd sung tir tir vao trong diéu kién khi nito. Hn hop phan Gng nay
duoc khudy & nhiét d6 phong trong 8 gio. Hon hop phan tng niy dugc db vao nudc da va

filtered qua dém xelit. Dich loc dugc chiét bang EtOAc va rira bing nudc muébi. Lép hitu
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- co dugce 1am kho (Na,SO4) va ¢d trong diéu kién chan khong. Hop chét thé dugc tinh ché
bing séc ky cot dé thu dugc 9,5 g hop chit mong mubn.

"H NMR (400 MHz, cloform-d) ppm 7,17 (br s, 4 H) 3,31 (q, J=10,8 Hz, 2 H) 2,29
(s,2H) 1,24 (s, 12 H)

4-hydroxy-S5-metoxy-2-(4-(2,2,2-trifloetyl)benzyl)isophthalonitril

4,4,5,5-tetrametyl-2-(4-(2,2,2-trifloetyl)benzyl)-1,3,2-dioxaborolan (498mg), phurc
hop cua Pd(dppf)Cl, v6i CH,Cl, (1:1) (75mg) va natri hydrocarbonat (350mg) dugc bd
sung vao dung dich chira 2-brom-4-hydroxy-5-metoxyisophthalonitril (210mg) trong
etanol (1ImL) va nuéc (10mL) trong didu kién khi nito va hdi luu trong 4 gio. Hon hop
phéan Uing nay dugc loc qua dém xelit. Dich loc dugc 1am bay hoi dén kho. Hon hop phén
tmg thd ndy duoc axit héa bang HCI IN va chiét bing DCM. Lép hitu co dwoc 1am kho
(Na,S0,) va co trong diéu kién &p suit giam. Hop chit nay duge tinh ché bang sic ky
nhanh dé thu dugc 88mg

- 'HNMR (400 MHz, cloform-d) ppm 7,35 (d, J=8,0 Hz, 2 H) 7,23 (d, J=8,0 Hz, 2
H) 7,21 (s, 1 H) 6,70 (br s, 1 H) 4,31 (s, 2 H) 3,97 (s, 3 H) 3,33 (q, J=10,8 Hz, 2 H)

4,5-dihydroxy-2-(4-(2,2,2-trifloetyl)benzyl)isophthalonitril

Dung dich chtra Bo tribromua trong DCM (3 M, 2,5mL) dugc bd sung vao dung
dich chira 4-hydroxy-5-metoxy-2-(4-(2,2,2-trifloetyl)benzyl)isophthalonitril (88mg) trong
DCM (10mL) & nhiét do 0°C. Hon hop phan tmg ndy dugc khudy & nhiét do phong trong
3 gi0. Phan ung nay dugc dimg bing metanol va han hop nay dugc 1am bay hoi dén kho.
Hop chét thd dugc cho phan g véi nude va chiét bang EtOAc. Lép hitu co dugc lam

kho (Na,SO,) va cd trong diéu kién 4p suit giam dé thu duogc 60mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,28-7,33 (m, 3 H) 7,17 (d, J=8,0 Hz, 2 H)
4,14 (s, 2 H) 3,59 (g, I=10,8 Hz, 2 H)

Vi du 222: 4,5-dihydroxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril
Metyl 4-brom-2-(triflometyl)benzoat

‘ Axit 4-brom-2-triflometyl benzoic (25g) dugc hoa tan trong metanol (300mL) va
1am lanh dén nhiét do 0°C. Thionyl clorua (88,8g) dugc bd sung vao va hdn hop nay
dugc hdi Iuu trong 18 gi0. Hon hop phan tmg ndy dugc co trong didu kién chan khong 8

thu dugc 25,8g hop chat mong mubn.
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"H NMR (400 MHz, cloform-d) ppm 7,89 (d, J=1,6 Hz, 1 H) 7,75 (dd, J=8,0, 1,6
Hz, 1 H) 7,68 (d, ]=8,0 Hz, 1 H) 3,93 (s, 3 H)

- Metyl 4-metyl-2-(triflometyl)benzoat

Trimetylboroxin (16,2g), tetrakis(triphenylphosphin)pal’adi(O) (8,2g) va xeri
carbonat (69,0g) dugc bd sung vio dung dich chira metyl 4-brom-2-(triflometyl)benzoat
(20,0g) trong 1,4-dioxan (500mL) trong diéu kién khi agon. Hdn hgp phan g nay dugc
gia nhiét & nhiét do 120°C trong 18 gid. Hon hop nay duoc pha lodng véi nuéc va chiét
~ bang EtOAc. L6p hitu co duge rira bang nudc, 1am kho (Na,SO4) va cb ¢ nhiét @6 40°C
trong diéu kién chan khong. Hop chét thé dugc tinh ché bang sic ky cot d& thu dugc
12,4g hop chit mong muén.

'H NMR (400 MHz, cloform-d) ppm 7,71 (d, J=8,0 Hz, 1 H) 7,55 (s, 1 H) 7,40 (d,
J=8,0 Hz, 1 H) 3,92 (s, 3 H) 2,45 (s, 3 H)
(4-metyl-2-(triflometyl)phenyl)metanol
N (4-metyl-2-(triflometyl)phenyl)metanol dugc tdng hop bing cach sir dung quy

trinh duge md ta trong Vi du 221 bét dau tir metyl 4-metyl-2-(triflometyl)benzoat (24,0g)
dé thu dugc 17,9g hop chit mong mudn.

'H NMR (400 MHz, cloform-d) ppm 7,56 (d, J=8,0 Hz, 1 H) 7,45 (s, 1 H) 7,35 (d,
J=8,0 Hz, 1 H) 4,81 (s, 2 H) 2,40 (s, 3 H) 1,82 (brs, 1 H)
| 1-(clometyl)-4-metyl-2-(triflometyl)benzen
| 1-(clometyl)-4-metyl-2-(triflometyl)benzen dugc tdng hop bing céach st dung quy
trinh dugc mo ta trong Vi du 221 bit diu tur (4-metyl-2-(triflometyl)phenyl)metanol
(28,9g) va phospho pentaclorua (79,0g) dé thu dugc 24,1 g hop chét mong mudn.

'H NMR (400 MHz, cloform-d) ppm 7,50 (d, J=8,0 Hz, 1 H) 7,47 (s, 1 H) 7,37 (d,
J=8,0 Hz, 1 H) 4,72 (s, 2 H) 2,72 (s, 3 H)

4,4,5,5-tetrametyl-2-(4-metyl-2-(triflometyl)benzyl)-1,3,2-dioxaborolan

4.4,5,5-tetrametyl-2-(4-metyl-2-(triflometyl)benzyl)-1,3,2-dioxaborolan dugc tng
hop bang cach sir dung quy trinh dugc mo ta trong Vi du 221 bit dAu tir 1-(clometyl)-4-
- metyl-2-(triflometyl)benzen (12g) va 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (10g). Hop
chét thé dugc tinh ché bang sic ky nhanh dé thu dugc 7,2g hop chit mong mudn.
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'H NMR (400 MHz, cloform-d) ppm 7,38 (s, 1 H) 7,21 (d, J=8,4 Hz, 1 H) 7,15 (d,
J=8,4Hz, 1 H) 2,41 (s,2H) 2,33 (s, 3H) 1,17 (s, 12 H)

4-hydroxy-5-metoxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril

4-hydroxy-5-metoxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril duoc téng
hop bing cach sir dung quy trinh dugc mo ta trong Vi du 221 bit ddu tir 2-brom-4-
hydroxy-5-metoxyisophthalonitril (0,40g) va  4,4,5,5-tetrametyl-2-(4-metyl-2-
(triflometyl) benzyl)-1,3,2-dioxaborolan (0,71g). Hop chit thd dugc tinh ché bing sic ky
nhanh dé thu dugc 33mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,54 (s, 1 H) 7,33 (d, J=8,4 Hz, 1 H) 6,68 (s,
1 H) 6,66 (d, 1=8,4 Hz, 1 H) 4,07 (s, 2 H) 3,63 (s, 3 H) 2,34 (s, 3 H)

4,5-dihydroxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril
Hop chit mong mubn dugc tbng hop bang cach st dung quy trinh dugc mo ta

trong Vi du 221 bit ddu i 4-hydroxy-5-metoxy-2-(4-metyl-2-
(triflometyl)benzyl)isophthalonitril (33mg) dé thu dugc 22mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,60 (s, 1 H) 7,34 (d, J=8,0 Hz, 1 H) 7,28 (s,
1H) 6,56 (d, J=8,0 Hz, 1 H) 4,27 (s, 2 H) 2,35 (s, 3 H)

Vi du 223: 4,5-dihydroxy-2-((4-(morpholin-4-
carbonyl)phenyl)thio)isopththalonitril

(disulfandiylbis(4,1-phenylen))bis(morpholinometanon)

Oxalyl clorua (0,7mL) va chét xic tic DMF dugc bd sung vao dung dich chira axit
4,4’-disulfandiyldibenzoic (0,5g) trong THF (10mL) & nhiét 46 0°C. Hn hop phan tng
ndy dugc khudy & nhiét 49 phong trong 1 gidr trong didu kién khi nito. Dung moéi dugce
1am bay hoi trong diéu kién 4p suét giam. Hop chit tho duoc hoa tan trong DCM (10mL)
va lam lanh dén nhiét d6 0°C. Trietylamin (2,26mL) va morpholin (0,7mL) duoc b sung
vao va hén hop nay duge khudy & nhiét d6 phong trong 2 gi¢. Phan Umg nay dugc ding
bing nudc va hdn hop nay chiét bing DCM. Lép hitu co duge rira bang nude, 1am kho

(Na,S04) va cb trong diéu kién chan khong dé thu dugc 65 0mg hop chét mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,60 (d, J=8,4 Hz, 4 H) 7,44 (d,J=8,4 Hz, 4
"H) 3,57 (brs, 16 H)
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(4-Mercaptophenyl)(morpholino)metanon

Natri borohydrua (139mg) dugc bd sung vao dung dich chira (disulfandiylbis(4,1-
phenylen))bis(morpholinometanon) (0,65g) trong etanol (10mL) trong diéu kién khi nito
- va khudy & nhiét d6 phong trong 6 gid. Phan ing nay dugc dimg bang dung dich nuéce
amoni clorua bdo hoa. Etanol dugc loai bd bing cach chung cit va dung dich nuée dugce
chiét biang EtOAc. Lép hiru co duge ria bang nudc mudi, 1am kho (N a,80;) va c0 trong

diéu kién chan khong dé thu duoc 300mg hop chit thé mong mudn.
'H NMR (400 MHz, cloform-d) ppm 7,30 (br s, 5 gio) 3,68 (br s, 8 H)
4,5-diisopropoxy-2-((4-(morpholin-4-carbonyl)phenyl)thio)isophthalonitril

2-brom-4,5-diisopropoxyisophthalonitril (270mg) va (4-
mercaptophenyl)(morpholino)metanon (187mg) dugc hoa tan trong toluen khan (10mL)
trong diéu kién khi nito. Diisopropylamin (0,23mL), DPEPhos (34mg) va Pd,(dba);
(38mg) dugc bd sung vao. Hdn hop phén Ung nay dugc gia nhiét ¢ nhiét do 110°C trong
12 gitd. Nuée duge bd sung vao dé dimg phén tmg va hén hop niy duoc chiét bing
EtOAc. Lép hitu co duge rira bang nude mudi, lam khoé (Na;SOy) va cb trong diéu kién

| chan khc‘)ng. Hop chit thé dugce tinh ché bang sic ky nhanh dé thu dugc 200mg hop chit

mong muon.

"H NMR (400 MHz, DMSO-dg) ppm 8,06 (s, 1 H) 7,39 (d, J=8,4 Hz, 2 H) 7,22 (d,
J=8,4 Hz, 2 H) 4,79-4,92 (m, 2 H) 3,57 (br s, 8 H) 1,34 (d, J=6,4 Hz, 6 H) 1,30 (d, J=6,0
Hz, 6 H)

4,5-dihydroxy-2-((4-(morpholin-4-carbonyl)phenyl)thio)isopththalonitril

Hop chit néu trén duoc tbng hop tir 4,5-diisopropoxy-2-((4-(morpholin-4-
carbonyl)phenyl)thio)isophthalonitril (160mg) thay cho 4-hydroxy-5-metoxy-2-(4-(2,2,2-
trifloetyl)benzyl)isophthalonitril theo quy trinh nhu dugc mé ta trong Vi du 221 dé thu

duge 60mg hop chit mong mudn.

'H NMR (400 MHz, DMSO-d) ppm 7,36-7,40 (m, 3 H) 7,18 (d, J=8,4 Hz, 2 H)
3,56 (br s, 8 H) |

Vi du 224: 4,5-dihydroxy-2-(metyl(p-tolyl)Jamino)isophthalonitril

4,5-diisopropoxy-2-(metyl(p-tolyl)amino)isophthalonitril
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N,4-dimetylanilin (124mg), paladi(II) axetat (21mg), rac-2,2’-
- bis(diphenylphosphino)-1,1’-binaphtalen (87mg) va xeri carbonat (911mg) dugc bd sung
vao dung dich chira 2-brom-4,5-diisopropoxyisophthalonitril (300mg) trong THF (15mL)
trong diéu kién khi agon va gia nhiét & nhiét do 75°C trong 16 gid. Phan tng nay duoc
. dimg bang nuéc va hdn hop nay chiét bing EtOAc. Lép hitu co duge rira bang nuée, 1am
kho (Na,SO,) va b trong diéu kién &p suét giam. Hop chét tho dugc tinh ché bang sic ky

cdt dé thu duoc 130mg hop chit mong muén.

"H NMR (400 MHz, cloform-d) ppm 7,24 (s, 1 H) 7,04 (d, J=8,4 Hz, 2 H) 6,56 (d,
J=8,4 Hz, 2 H) 4,86-4,92 (m, 1 H) 4,53-4,58 (m, 1 H) 3,39 (s, 3 H) 2,26 (s, 3 H) 1,34-
1,41 (m, 12 H)

4,5-dihydroxy-2-(metyl(p-tolyl)amino)isophthalonitril

_ Hop chit néu trén duoc tbng hop tir 4,5-diisopropoxy-2-(metyl(p-
‘tolyl)amino)isophthalonitril  (120mg) thay cho 4-hydroxy-5-metoxy-2-(4-(2,2,2-
trifloetyl)benzyl)isophthalonitril theo quy trinh nhu dwgc moé ta trong Vi du 221. 4,5-
- dihydroxy-2-(metyl(p-tolyl)amino)isophthalonitril dugc tinh ché bing sic ky nhanh dé

~thu duge 35mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,29 (s, 1 H) 7,00 (d, J=8,4 Hz, 2 H) 6,46 (d,
 J=8,4Hz, 2 H) 3,23 (s, 3 H) 2,20 (s, 3 H)

Vi du 225: 4,5-dihydroxy-2-((6-metoxynaphtalen-2-yl)metyl)isophthalonitril
6-metoxy-2-naphthaldehyt

n-butylliti (18,5mL) dwoc bd sung tir tir vao dung dich ch@ra 2-brom-6-
- metoxynaphtalen (10,0g) trong dietyl ete (200mL) & nhiét do -78°C. Hdn hgp phan tmg
“-ndy dugc khudy & nhiét d6 -78°C trong 1 gid. DMF (3,25mL) dugc bd sung dropwise va
hdn hop nay dugc khudy mot 14n nita trong 30 phut. Hon hop phan tng nay duge d& Am
dén nhiét 6 0°C. Phan ing nay dugc dimg bang dung dich nudc amoni clorua bio hoa
va hén hop nay chiét bang EtOAc. Lép hiru co duge rira bang nudc, 1am khd (Na,SO,) va
¢d & nhiét do 40°C trong diéu kién chan khong. Hop chit thé dugc tinh ché bing séc ky
cdt dé thu duoc 7,4g hop chit mong mudn.

"H NMR (400 MHz, cloform-d) ppm 10,10 (s, 1 H) 8,26 (s, 1 H) 7,88-7,94 (m, 2
H) 7,81 (d, J=8,4 Hz, 1 H) 7,15-7,24 (m, 2 H) 3,91 (s, 3 H)
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(6-metoxynaphtalen-2-yl)metanol

Natri borohydrua (1,8g) dugc bd sung timg phin vao dung dich chira 6-metoxy-2-
naphthaldehyt (7,4g) trong metanol (80mL) & nhiét do 0°C. Hon hop phan tmg nay dugc
khudy & nhiét d6 phong trong 1,5 gid va phan ng nay dugc dimg bing dung dich nudc
amoni clorua bdo hoa. Metanol dugc loai bo trong diéu kién chin khoéng va dung dich
nuée duge chibt béng EtOAc. Lép hitu co duge rira bﬁng nudc, lam khé (Na,SOy) va co
& nhiét o 40°C trong diéu kién chan khéng. Hop chét thd dugc tinh ché bing sic ky
nhanh dé thu dugc 7,1g hop chit mong muén.

'H NMR (400 MHz, cloform-d) ppm 7,72-7,77 (m, 3 H) 7,45 (d, J=8,8 Hz, 1 H)
7,09-7,19 (m, 2 H) 4,82 (d, J=6,0 Hz, 2 H) 3,93 (s, 3 H) 1,70 (t, J=6,0 Hz, 1 H)

2-(clometyl)-6-metoxynaphtalen

2-(clometyl)-6-metoxynaphtalen dugc tong hop bing cach st dung quy trinh dugc
mé ta trong Vi du 221 bt ddu tir (6-metoxynaphtalen-Z-yl)metanol (6,0g) va phospho
pentaclorua (9,95g) dé thu dugc 5,0g hop chét mong mubn.

"H NMR (400 MHz, cloform-d) ppm 7,71-7,79 (m, 3 H) 7,47 (d, =8,8 Hz, 1 H)
7,12-7,18 (m, 2 H) 4,74 (s, 2 H) 3,93 (s, 3 H) |

2-((6-metoxynaphtalen-2-yl)metyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

2-((6-metoxynaphtalen-2-yl)metyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan  dugc
féng hop bing cach sir dung quy trinh dugc méd ta trong Vi du 221 bit diu tr 2-
(clometyl)-6-metoxynaphtalen (15,2g) va 4,4,5,5- tetrametyl 1,3,2-dioxaborolan (16,0mL)
dé thu dugc 18,9g hop chit mong mudn.

'"H NMR (400 MHz, cloform-d) ppm 7,60-7,68 (m, 2 H) 7,55 (s, 1 H) 7,30 (4,
J=8,0 Hz, 1 H) 7,07-7,10 (m, 2 H) 3,90(s, 3 H) 2,42 (s, 2 H) 1,23 (s, 12 H)

5-(benzyloxy)-4-hydroxy-2-((6-metoxynaphtalen-2-yl)metyl)isophthalonitril

2-((6-metoxynaphtalen-2-yl)metyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
(700mg), phuc hop cua Pd(dppf)Cl, v6i CH,Cl, (1:1) (83mg) va natri carbonat (493mg)
dugc bd sung vao dung dich chira 5-(benzyloxy)-2-brom-4-hydroxyisophthalonitril
(300mg) in isopropanol (2,5mL) va nuéc (10mL) trong didu kién khi nito va hdi Iuu
trong 1,5 gio. Hon hop phan mg nay dugc loc qua dém xelit. Dich loc dugc 1am bay hoi
dén kho. HOn hop phan tmg thé ndy dugc axit hoa bing HCI IN va chiét bing DCM. Lép

- 124 -



21778

hiru co duoc lam kho (Na,SOy) va cb trong diéu kién ap suét giam. Hop chét nay dugc

tinh ché bang séc ky nhanh d& thu dugc 450mg hop chat thé mong mudn.

"H NMR (400 MHz, cloform-d) ppm 7,63-7,73 (m, 3 H) 7,37-7,48 (m, 6 H) 7,27
(s, 1 H) 7,08-7,14 (m, 2 H) 6,86 (br s, 1 H) 5,15 (s, 2 H) 4,43 (s, 2 H) 3,90(s, 3 H)

4,5-dihydroxy-2-((6-metoxynaphtalen-2-yl)metyl)isophthalonitril

- Paladi hép thu vao cacbon (10%, 300mg) dugc bd sung vao dung dich chira 5-
(benzyloxy)-4-hydroxy-2-((6-metoxynaphtalen-2-yl)metyl)isophthalonitril (450mg) trong
etanol (20mL) va khudy trong didu kién khi hydro (1 atm) trong 30 phut. Hon hgp phan
g néy dugc loc qua dém xelit. Dich loc dugc cd trong didu kién &p sudt giam. Hop chét

thd dugc tinh ché bing HPLC pha dao dé thu dugc 7 5mg hop chit mong mudn.

"H NMR (400 MHz, DMSO-dg) ppm 7,72-7,79 (m, 2 H) 7,50 (s, 1 H) 7,26-7,33
© (m, 3 H) 7,13 (dd, J=8,4, 1,6 Hz, 1 H) 4,28 (s, 2 H) 3,85(s, 3 H)

Hop chét ¢c6 cong thirc I theo sang ché ¢6 cac déc tinh duoc hoc uvu viét, tire 13 co
hoat tinh &rc ché COMT va c6 thé st dung trong liéu phap levodopa dé 1am ting ndng dd
levodopa trong huyét twong. Cac dic tinh nay dugc kiém ching bang cac thtr nghiém
duéi day.

Thir nghiém 1: P4nh gia hoat tinh rc ché COMT in vitro

Hoat luc e ché duge xac dinh béng cach do hoat tinh cia COMT hda tan tai tb
hop ciia nguoi (soluble COMT - S-COMT) & céc ndng dd hop chit khac nhau. Hoat tinh
cia COMT dugc do bang phuong phép dugc cong b trong bai béo: Kurkela, M. et al.
Analytical Biochemistry, 331 (2004) 198 c6 bién dbi mot chut theo Thir nghiém 1 hoic

Thir nghiém 2 duge md ta dudi day.
Thir nghiém 1

S-COMT t4i t6 hop clia ngudi (12nM) duge @ v6i chét e ché COMT theo sing
ché va 400uM S-adenosyl-L-metionin trong dung dich dém Na,HPO, 100mM, pH =174,
chira SmM MgCl, trong 60 phiit & nhiét @6 37°C. Phan tng dugc kich hoat bing cach bd
sung co chét esculetin dén ndng do6 cubi cling bang 2pM va sy san sinh O-metyl-esculetin
dugc theo ddi bang may doc dia huynh quang FlexStation (Molecular Probes, USA) &
budc séng kich thich bing 355nm va budc séng phat xa bang 460 nm. Hing s tc ché

phén ly K; ciia cac hop chit nghién ctru duge tinh toan bang phuong trinh Morrison,
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trong d6 hoat tinh rc ché duoc tinh toan chinh xéc (Copeland, R. A. Evaluation of
Enzyme Inhibitors in Drug Discovery: Aguide for Medicinal Chemists and
Pharmacologists, John Wiley & Sons, Inc., Hoboken, NJ, 2005, pp. 185-187):

i, E+1+K,)—/(E+I+K,)? —4E I

A 2E

trong d6 v, va v; 1an luot 13 tbe @ phén tmg khi khong c6 mit va c6 mit chit e
ché, E 14 ndng dd enzym hoat tinh, va I 1a ndng o chat trc ché. Di liéu dugce phan tich
bang phidn mém GraphPad Prism phién ban 4.00 (GraphPad Software, San Diego, CA,
USA).

Thir nghiém 2

S-COMT tai td hop clia ngudi (0,8nM) duge @ véi chét tc ché COMT theo sang
ché va 200pM S-adenosyl-L-metionin trong dung dich dém Na,HPO, 100mM, 46 pH =
7,4, chira SmM MgCl, trong 30 phit ¢ nhiét d¢ 37°C. Phan tng dugc kich hoat béng,
cach bd sung esculetin dén ndng do cudi cling bang 0,5uM va hdn hop phan tng véi tdng
thé tich 200 pl duge @ trong 30 phut ¢ nhiét 4o 37°C. Phan ung nay dugc dimg bing
20uL HCIO,4 4M va protein két tia duoc loai bo bang dia két tia protein Sirocco (duoc ly
tdm & nhiét do 4°C trong 10 phut va téc do bang 3000g). O-metyl-esculetin dugc phat
hién ‘béng hé théng Waters HT Alliance HPLC c6 trang bi b phdn phét hién huynh
quang Waters 474 (& buéc séng kich thich bing 460nm, buée soéng phét xa bing 460nm,
d0 khuéch dai 100). Céc chat phén tich dwgc phan tich ding dong bang céch sit dung
Na,HPO, 0,1M, axit xitric 20mM, EDTA 0,15mM, pH = 3,2, trong pha dong 14 metanol
40% va cot Waters Spherisorb ODS2 (3um, 4,6mm x 100mm). Nong do O-metyl-
esculetin dugc tinh toan dua trén duimg chudn va cac tri s K; duoc tinh toan b%mg

phuong trinh Morrison nhu trong Thir nghiém 1.

Két qua danh gia hoat tinh tc ché COMT in vitro dugc thé hién trong Bang 1. Céc
két qua nay cho théy hop chét c¢6 cong thic I ¢6 kha ning rc ché hoat tinh COMT in

vitro.
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Bang 1. Hoat tinh ttc ché COMT in vitro.

Hop chat K/nM | Phwong phip
Hop chat ciia Vidu 5 0,84 Thit nghiém 1

Hop chit ciia Vi du 23 0,19 | Thir nghiém 1
Hop chat ctia Vi du 26 0,12 | Thir nghiém 1
Hop chit ctia Vi du 32 2,0 Thir nghiém 1
Hop chit ctia Vi du 38 9,5 Thir nghiém 1
Hop chit ctia Vi du 45 8,2 Thir nghiém 1
Hop chiét ctia Vi du 74 2,0 Thir nghiém 1
Hop chit ciia Vi du 76 3,3 Thir nghiém 1
Hop chit ctia Vi du 89 2,0 Thir nghiém 1
Hop chit ciia Vi du 100 6,5 Thir nghiém 1
Hop chét ctia Vidu 118 0,33 | Thir nghiém 2
Hop chét ctia Vi du 121 18 Thir nghiém 1
Hop chit ctia Vi du 122 1,5 Thir nghiém 1
Hop chit ctia Vi du 144 0,7 Thir nghiém 2
Hop chit cta Vi du 152 1,6 Thir nghiém 2
Hop chit cta Vi du 153 0,4 Thir nghiém 2
Hop chét cia Vi du 154 1,3 Thir nghiém 2
Hop chit ctia Vi du 156 0,26 | Thir nghiém 2
Hop chit ctia Vi du 158 0,53 | Thir nghiém 2
Hop chit ctia Vi du 159 0,94 | Thir nghiém 2
Hop chit ctia Vi du 160 0,7 Thir nghiém 2
Hop chit ciia Vi du 161 0.3 Thir nghiém 2
Hop chit ctia Vi du 164 0,2 Thir nghiém 2
Hop chit cta Vi du 167 0,3 Thir nghiém 2
Hop chét ciia Vi du 171 0,9 | Thirnghiém 2
Hop chit ctia Vi du 172 0,2 Thir nghiém 2
Hop chit ciia Vi du 174 0,5 Thir nghiém 2
Hop chit ctia Vi du 177 0,8 Thir nghiém 2
Hop chiét ctia Vi du 180 0,5 Thir nghiém 2
Hop chit ctia Vi du 187 3,2 Thir nghiém 1
Hop chit ctia Vi du 191 2,9 Thir nghiém 1
Hop chit ctia Vi du 209 0,1 Thir nghiém 2

Thir nghiém 2: Pinh luong ndng do levodopa trong huyét trong ciia chudt

Néng do levodopa trong huyét twong cia chudt duoc dinh lugng theo quy trinh
nhu ducc mo ta trong Vi du, Kim, T. K. et al. European Journal of Pharmaceutical
Sciences, 38 (2009) 525. Céc nghién ciru dugc thuc hién trén chudt duc Wistar truéng
thanh. Chét &rc ché COMT dugc sir dung theo dudng udng trong khoang liéu x4c dinh va
nhiéu thoi diém 14y mAu dugc chon ndm trong khoang tir 0 phut dén 300 phut sau khi st
dung thudc (levodopa + carbidopa va chit trc ché COMT). Cac miu mau duoc 14y choc
thing vao tim chudt trong diéu kién giy mé bang CO, va chuyén vao céc éng chira
K;EDTA d dugc 1am lanh tru6c va giit trong nuéc da cho dén khi ly thm thu huyét
trong. P& dinh luong levodopa, 75uL huyét trong da dugc phan tach dugc hut bing

pipet vi chuyén ngay vao cac 6ng 1am bang polypropylen d3 dugc 1am lanh truGe chira
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chit bao quan. Toan b cac miu ndy dugc bao quéan & nhiét dd -80°C c6 ghi tén danh dau
cho dén khi phan tich. Nong d6 levodopa trong huyét trong dugc dinh luong biang LC-
MS/MS (hozc HPLC). Cac phuong phap dugc dong hoc tiéu chudn dugc st dung dé
danh gia dir liéu ndng dd - thoi gian theo mé hinh phén tich khong chia ngin. Cac phin
tich dugc thuc hién bang phin mém WinNonlin® Professional v. 5.0.1.

Két qua dinh lugng ndng do levodopa trong huyét twong ciia chudt duge thé hién
trong Bang 2. Céc két qua nay cho thiy hop chét co cong thic I @i lam ting ndng dd

levodopa trong huyét twong.

Bang 2. Nong db levodopa twong ddi trong huyét trong cua chudt
(entacapon = 1,00).

Hop chit Noéng d¢ levodopa twong dbi
Hop chit ctia Vi du 1 1,65
Hop chat ctia Vi du 6 1,64
Hop chét cia Vi du 23 1,34
Hop chat cta Vi du 28 2,69
Hop chét cia Vi du 55 1,31
Hop chit cta Vi du 60 1,13
Hop chét cia Vi du 87 1,51
Hop chat cia Vi du 92 1,42
Entacapon 1,00

Hop chét c6 cong thire I c6 hoat tinh e ché COMT. Do d6, hop chit theo séng
ché dugc ding dé 1am thude. Hop chét nay dugc ding dé didu tri bénh hodc tinh trang
bénh cin dung chét &rc ché COMT. Ngodi ra, sang ché ciing mé ta phuong phép didu tri
bénh hojc tinh trang bénh cin ding chit ac ché COMT. Trong phuong phép nay, lugng
hiru hiéu cua it nhit mot hop chét c6 cdng thic I dugce st dung cho ddng vt ¢6 vi, vi du
ngudi can diéu tri. Sang ché cling md ta viéc st dung hop chét c6 cong thirc I dé san xudt

thudc dé didu trj bénh hoic tinh trang bénh cin dung chit trc ché COMT.

Theo mot phuong 4n ciia sang ché, bénh cén didu tri bang chit tc ché COMT la
bénh Parkinson.

Theo mdt phuong 4n ctia sang ché, liéu phap didu tri bang tién chit cua dopamin,

vi du levodopa, dugc st dung.

Hop chét c¢6 cong thirc I c6 thé duge sir dung, vi du theo dudng tiéu hoa, tai chd
hodc dudng tiém duéi dang dugc phdm hiru dung cho cac dudng dua thube nay va chua

hoat chét 13 it nhét mat hop chét c6 cong thire I & lugng hitu hi¢u va duge dung clung véi
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t4 dugc pha loang, chit mang va/hoic ta duge duge dung da duge biét dén trong linh vuc
nay.

Lidu luong st dung cho ngudi bénh can diéu tri s& thay dbi phu thudc vao hop
chét dang dugc st dung, do tudi va gi6i tinh cia ddi tuong can diéu tri, tinh trang bénh cu
thé can diéu tri, cling nhu dudng dua thudc va phuong phép st dung, va dugc x4c dinh dé
dang béi chuyén gia trung binh trong linh vuc ndy. Theo d6, liéu luong thong thuong dé
stt dung theo duong udng 13 nim trong khoang tir Spg/kg dén 100mg/kg/ngay va dé st
dung theo duong tiém nim trong khoéng tir 0,5ug/kg dén 10mg/kg cho dong vat c6 vu
trudng thanh.

Hop chit theo sang ché dugc sir dung riéng cho ngudi bénh hoic két hop véi mot
hoic nhiéu hoat chit khéc va/hodc ta dugce duge dung. Cac ta duoc bao gém céc ta duoc
va cac chat trg cong thirc thuong duoc st dung, nhu ta duge don, ta duge dinh, ta duoc
1, ta dugc tron, dung mdi, ta dugc tao gel, chit nhii héa, chét én dinh, chit mau va/hoic

chét bao quan.

Hop chit c6 cong thirc I dwoc bao ché thanh céc dang thudc bing cac phuong
~ phap bao ché dugc phém da biét. Cac dang thude nay co thé 1a vi dy, vién nén, vién nang,
thubc cém, thube dan, nhii tuong thubc, hdn dich thudc hoic nhii tuong thudc. Phu thudc
vao dudng dua thude va thiy thudc, lugng hoat chét trong cong thic bao ché thudng nim

trong khoang tir 0,01% va 100% (khdi luong/khdi Irgng).

~ Dé diéu tri bénh Parkinson hop cht c6 cong thirc I c6 th dugc sir dung két hop
v6i levodopa hodc tién chét khac cua dopamin, mdi hoat chét nay dugc béo ché & dang
dugc phim riéng biét hoic két hop trong mot dugc phdm duy nhit. Chat trc ché dopa
decarboxylaza (DDC), nhu benserazit hodc carbidopa, va/hoic chét trc ché monoamin
oxidaza typ B (MAO-B), nhu lazabemit, rasagilin, safinamit hogc selegilin cfing c6 thé
dugc st dung. Liéu luong levodopa c6 thé nam trong khoang tr 50mg dén 400mg, vi du
nim trong khoéng tir 50mg to 300mg, vi du nim trong khoang tr 50mg dén 200mg.
Luong carbidopa c6 thé nim trong khoang tir Smg dén 200mg, vi du nim trong khoang

tir 10mg dén 150mg, vi du nim trong khoang tlr 20mg dén 110mg.

Khi toan bo cac hoat chét khong dugc bao ché dudi dang mét duoc phém, thi liéu

hang ngdy cda cac hoat chit nay c¢6 thé thay d6i. Vi dy, dugc phim chira hop chét ¢6
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cong thirc I ¢6 thé duge sir dung mdt 1an mdt ngay va dugc pham chira tién chat cua

dopamin va chét trc ché DDC c6 thé duoc sir dung ba 14n mot ngdy.

Chat trc ché DDC va tidn chit caa dopamin, nhu levodopa, thudng dugc sir dung &

ty 1& nim trong khoang tir 1:1 dén 1:40, vi du nim trong khoang tir 1:4 dén 1:10.

Liéu hang ngay cta lazabemit thudng ndm trong khoéng tir 100mg dén 800mg, vi
du nim trong khoang tir 100mg dén 200mg, dugc chia thanh tir 1 dén 10 lidu don, vi du
tir 1 dén 2 liéu don. Liéu hang ngay cua rasagilin thudng nim trong khoang tir 0,1mg dén
5mg, vi du ndm trong khoang tir 0,5mg dén 2mg, duoc chia thanh tir 1 dén 10 lidu don, vi
du tir 1 d&n 2 lidu don. Lidu hang ngay cta safinamit thuong nim trong khoang tir 10mg
to 600mg, vi du ndm trong khoang tir 50mg dén 150mg, duoc chia thanh tr 1 dén 10 lidu
don, vi du tir 1 dén 2 liéu don. Lidu hang ngay cua selegilin thuong nim trong khoang tir
1mg dén 20mg, vi du nim trong khoang tir 2mg dén 10mg, dugc chia thanh tir 1 dén 10

liéu don, vi du tir 1 dén 2 lidu don.

Chuyén gia trung binh trong linh vuc nay s& hiéu ring céc phuong é4n dugc md ta
* trong don c6 thé dugc bién ddi ma khong ndm ngoai pham vi cia sang ché. Chuyén gia
trung binh trong linh vyc nay cling s& hiéu ring sing ché khéng chi gidi han & cac
phuong 4n cu thé dugc boc 16 ma con bao gdm cac phuong 4n bién ddi cia chung ma

‘nam trong pham vi ctia sang ché.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc I:
| OH
HO
I
N Ny
R,

trong do:

Ry la  (Ci-Colalkyl, (C,-Cg)alkenyl, (C,-Cg)alkynyl, (C5-Cy)xycloalkyl,
(C4¥C10)Xycloalkenyl, aryl, (R,),C=C-, halogen, hydroxy, (C,-Cg¢)alkoxy, (C;-C¢)alkyl-S-,

" (C4-Cyg)xycloalkenyloxy, (Cq-Cig)xycloalkenyl-S-, aryloxy, aryl-S-, heteroaryloxy,
heteroaryl-S-, (R;3);N-, (R4),C=N-, heteroxyclyl, heteroaryl, aryl(C;-C¢)alkyl, (1-amino-
1-carboxymetyl)-(C;-Cg)alkyl, halo(C,;-Cg)alkyl, hydroxy(C;-Cg)alkyl,
(Cyi-Ce)alkoxy(C;-Ce)alkyl, (C1-Co)alkyl-S-(Ci-Ce)alkyl, (R3)N~(C;-Ce)alkyl,
carboxy(C,-Cg)alkenyl, ' (C5-Cy)xycloalkyl(C,-Cg)alkenyl, aryl(C,-Cg)alkenyl,
(C1-Ce)alkoxy(C,-Cg)alkenyl, heteroxyclyl(C,-Ce)alkenyl,  heteroaryl(C,-Ce)alkenyl,
carboxy(C,-Ce)alkynyl, (C5-Cy)xycloalkyl(C,-Cg)alkynyl, aryl(C,-Cg)alkynyl,

(Cy-Ce)alkoxy(C,-Ce)alkynyl,  heteroxyclyl(C,-Ce)alkynyl, heteroaryl(C,-Cg)alkynyl,

halo(C;-Cg)alkoxy, hydroxy(C;-Ce)alkoxy, (Ci-Cg)alkoxy(Ci-Cg)alkoxy, (C;-Cg)alkyl-
(C=0)-0O-, Rs~(58=0)-, Rs-(0=S=0)-, hydroxy(C,-C¢)alkoxy(C;-Cg)alkyl, (Ci-Cg)alkoxy-
(C=0)-(Cy-Ce)alkenyl hodc (C;-Cg)alkyl-(C=0)-0-(C;-Cg)alkyl, trong d6 nhém
(C4-Cyo)xycloalkenyl, aryl, heteroxyclyl, heteroaryl hodc (Cs-C;)xycloalkyl nay duéi
dang nhu vy hodc duéi dang phén tir cia mot nhém khac 1a nhém khong duoc thé hodc
dugc thé bang 1, 2 hodc 3 phin tir thé Rg;

R, & m&i 14n xuét hién doc 1ap 1a carboxy hodc aryl, trong d6 nhém aryl nay & mdi
14n xuat hién ddc 1ap 1a nhém khong duge thé hoic dugc thé bing 1, 2 hoic 3 phin tir thé
Re;

R; & mdi lan xuit hién doc 14p 1a H, (C;-Ce)alkyl, (Cs-C;)xycloalkyl, aryl,
(C5-Cy)xycloalkyl(C;-Ce)alkyl, hydroxy(C;-Cealkyl hodc (C;-Cg)alkoxy(C;-Ce)alkyl,
trong d6 nhém (Cs-Cy)xycloalkyl hogc aryl nay dudi dang nhu vay hodc du6i dang phin

tir ctia mdt nhom khéc doc 1ap & mdi 1an xuét hién 12 nhém khong dugce thé hodc duge thé
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bing 1 phin tr thé 1a (Ci-Ce)alkyl, halogen, hydroxy, (C;-Cg)alkoxy hoic
hydroxy(C;-Ce)alkyl;

R, & mdi 14n xuét hién doc 14p 12 H hodc aryl, trong d6 nhém aryl nay & mdi lan
xuét hién doc 14p 132 nhém khéng dugc thé hoic dugc thé bing 1 phin ti thé 1a
(C;-Ce)alkyl, halogen hoidc (C;-Cg)alkoxy;

Rs 1a (Ci-Celalkyl, aryl, hydroxy hodc (C;-Cg)alkoxy, trong d6 nhém aryl nay
khong dugc thé hoic dugc thé béng 1, 2 hoac 3 phén tir thé Rg;

R¢ & mdi 14n xuit hién doc 1ap 1a (C;-Cg)alkyl, (C,-Cg)alkenyl, carboxy, xyano,
aryl, halogen, hydroxy, (C;-Cg)alkoxy, (C;-Cs)alkyl-S-, (C4-Cyg)xycloalkenyloxy,
(C4-Cyp)xycloalkenyl-S-, aryloxy, aryl-S-, heteroaryloxy, heteroaryl-S-, (R;),N-,
R carboxy(C;-Cg)alkyl, aryl(C;-Cg)alkyl, halo(C;-Cg)alkyl, hydroxy(C;-Cg)alkyl,
(Cl-Cs)alkoxy(C1-C6)alkyl, heteroxyclyl(C;-Ce)alkyl, (C1-Ce)alkyl-(C=0)-,
 (Ci-Cg)alkoxy-(C=0)-, heteroxyclyl-(C=0)-, (R;),N-(C=0)-, halo(C;-Cg)alkoxy,
| Rg-(S¥O)-, Rg-(0=S=0)-, (CI-C6)alkoxy-(C=O)-(C1-C6)alkyl, (R7),N-(C=0)-

(C1-Ce)alkyl hodc (Ci-Cg)alkoxy(C;-Ce)alkoxy-(C=0)-, trong d6 nhém aryl, heteroaryl
hogic heteroxyclyl ndy duéi dang nhu vy hoic duéi dang phén tir cia mot nhom khéc
ddc 14p & méi lan xuét hién 14 nhom khéng duge thé hodc duge thé bing 1 phn tir thé 1a
(Ci-Ce)alkyl;

hodc Rg va ca hai Ry duogc gén vao cing mdt nguyén ti cacbon trén vong dé tao
thanh nhém -(C=0)-;

R;, & mdi 1an xuit hién doc lap 1a H, (C;-Cealkyl, (Cs-Cy)xycloalkyl hodc
carboxy(C;-Cg)alkyl, trong d6 nhém (C3-C;)xycloalkyl ndy & mdi 1an xut hién doec lap 1a
khong dugc thé hogc dugc thé bang 1 phan tir thé 1a (C;-Cy)alkyl;

Ry & mdi 14n xudt hién doc 1ap 12 (C1-Cg)alkyl, hydroxy, (C;-Cg)alkoxy hodc
(Rg),N-;

Ry & mdi 14n xuét hién doc 14p 1a (C,-Cg)alkyl;
hodc mudi hodc este dugc dung cuia né.
2. Hop chét theo diém 1, trong d6:
R; 1a (Cy-Cglalkyl, (Cy-Ce)alkenyl, (C,-Ce)alkynyl, (C4-Cig)xycloalkenyl, aryl,

halogen, hydroxy, (C,-Cio)xycloalkenyloxy, aryloxy, aryl-S-, heteroaryl-S-, (R;),N-,
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(Rg),C=N-, heteroxyclyl, heteroaryl, aryl(C,;-C¢)alkyl, hydroxy(C;-Ce)alkyl, (Rj3),N-
(Cy-Cg)alkyl, carboxy(C,-Cg)alkenyl, (C5-Cy)xycloalkyl(C,-Cg)alkenyl,
aryl(C,-Cg)alkenyl, (C1-Cg)alkoxy(C,-Cg)alkenyl, heteroaryl(C,-Cg)alkenyl,
aryl(C,-Ce)alkynyl, (C;-Cg)alkoxy(C,-Cg)alkynyl, Rs-(S=0)-, Rs-(0=S=0)- hoic
(Ci-Ce)alkoxy-(C=0)-(Cy-Cg)alkenyl, trong d6 nhom (C,-Cjo)xycloalkenyl, aryl,
heteroxyclyl, heteroaryl hodc (C;-C7)xycloalkyl ndy dudi dang nhu viy hodc dué6i dang
phﬁn tr cua mot nhém khac 1a nhém khong dugc thé hodc dugc thé bﬁng 1, 2 hoac 3
phén tir thé Rg;

R; & mdi 14n xuét hién doc lap 1a H, (C;-Cg)alkyl, (Cs-C;)xycloalkyl, aryl,
(C5-Cy)xycloalkyl(Cy-Cg)alkyl, hydroxy(C;-Ce)alkyl hoic (C1-C6)alkoxy(C1-C6)alkyl,
trong d6 nhoém (C;-C;)xycloalkyl hodc aryl ndy duéi dang nhu véy hodc dudi dang phin
tr clia mot nhém khéc 12 nhém khong dugce thé hoic dugc thé bing 1 phn tir thé 1a
(Ci-Co)alkyl;

R, & mdi 14n xuit hién ddc 14p 14 H hodc aryl, trong d6 nhém aryl ndy & mdi lan
- xuét hién doc 14p 1a nhém dugc thé bang 1 phin tir thé 1a (C;-Cg)alkyl, halogen hodc
- (Cy-Cy)alkoxy;

Rjs 12 aryl, trong d6 nhém aryl nay duge thé bang 1 phﬁn ttr thé Rg;

R¢ & mdi 14n xuét hién doc 1ap 1a (C;-Ce)alkyl, (C,-Cg)alkenyl, carboxy, xyano,
aryl, halogen, hydroxy, (C;-C¢)alkoxy, (C;-Ce)alkyl-S-, aryloxy, carboxy(C;-Ce)alkyl,
aryl(C,-Cg)alkyl, halo(C;-Cg)alkyl, hydroxy(C;-Ce)alkyl, (C;-Cg)alkoxy(C;-Ce)alkyl,
heteroxyclyl(C;-Cg)alkyl, (C;-Cg)alkyl-(C=0)-, (Cl-Cé)alkoXy-(C=O)-, heteroxyclyl-
(C=0)-, (R7):N-(C=0)-, halo(C;-Cg)alkoxy, Rg-(0O=S=0)-, (C;-Cs)alkoxy-(C=0)-
(Ci-Colalkyl, (R7),N-(C=0)-(C;-Cg)alkyl hodc (C;-Cg)alkoxy(Ci-Cg)alkoxy-(C=0)-,
trong d6 nhom aryl, heteroaryl hodc heteroxyclyl ndy dudi dang nhu vay hodc dudi dang
phén tr cia mot nhém khac doc 1ap & mdi 14n xuit hién 12 nhém khéong dugc thé hodc
dugc thé bang 1 phén tir thé 1a (C;-Ce)alkyl;

hoic Rg va ci hai Rg duoc gén vio cing mot nguyén tir cacbon trén vong dé tao
thanh nhém -(C=0)-;

R; & mdi 1An xult hién doc 1ap 1a H, (C;-Cglalkyl, (C;-Cp)xycloalkyl hodc
carboxy(C;-Ce)alkyl, trong d6 nhém (C;-C;)xycloalkyl khong duge thé;
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Ry & mbi lan xudt hién doc lap 1a (C;-Cg)alkyl hodc (Rg),N-;
Ry & mdi 1an xuét hién dbc 14p 1a (C;-Cg)alkyl.

3. Hop chét theo diém 2, trong d6:

R, la (Cy-Coalkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C4-Cyo)xycloalkenyl, aryl,
halogen, (C4-Cjg)xycloalkenyloxy, aryloxy, aryl-S-, heteroaryl-S-, (R3),N-, (R4),C=N-,
heteroxyclyl, heteroaryl, aryl(C;-Ce)alkyl, (R3);N-(C;-Cg)alkyl, carboxy(C,-Cg)alkenyl,
(C5-Co)xycloalkyl(C,-Cg)alkenyl  hodc  aryl(C,-Cg)alkenyl, trong d6 nhém
(C4-Cro)xycloalkenyl, aryl, heteroxyclyl, heteroaryl hodc (C;-C;)xycloalkyl niy dudi
dang nhu vay hodc duéi dang phan tir ctia mot nhom khac 1a nhém khong duoc thé hodc
dugc thé bang 1, 2 hoic 3 phan tir thé Rg;

R; & mdi 14n xuét hién doc lap 1a H, (C,-Ce)alkyl hodc (C;-Cg)alkoxy(C;-Cg)alkyl;
R, & mdi lan xuét hién doc 14p 1a H hoic aryl, trong d6 nhém aryl ndy & mdi 1dn xuét hién
doc 18p 1a nhém dugc thé bang 1 phin tir thé 1a (C;-Cgalkyl, halogen hoic
(C4-Cg)alkoxy;

R¢ & mdi 1an xuét hién doc 1ap 1a (Cy-Cq)alkyl, Xyano, aryl, halogen, hydroxy,
(C1-Ce)alkoxy, (Cy-Ce)alkyl-S-, carboxy(C;-Cg)alkyl, aryl(C;-Cg)alkyl, halo(C,-Cg)alkyl,
hydroxy(C;-Ce)alkyl, (C;-Cg)alkoxy(C;-Cg)alkyl, heteroxyclyl-(C=0)-, (R;),N-(C=0)-
Rg-(0=8=0)- hodc (C;-C¢)alkoxy-(C=0)-(C;-C¢)alkyl, trong d6 nhém aryl hoic
heteroxyclyl nay duéi dang nhu vy hodc dudi dang phan tir cia mot nhém khéc 13 nhém

khong dugc thé;

R, & mbi 14n xuit hién ddc 1ap 1a H, (C;-Cg)alkyl hodc (Cs-C;)xycloalkyl, trong &6
nhém (C;-C;)xycloalkyl khong duoc thé;

Rg & mdi 1an xut hién doc 1ap 13 (C,-Cg)alkyl hodc (Ry),N-;
Ry & mdi 1an xut hién doc 1ap 1a (C,-Cg)alkyl.
4. Hop chit theo diém 3, trong do:

R; 1a (Ci-Coalkyl, (C,-Cg)alkenyl, aryl, halogen, aryloxy, aryl-S-, (Rj),N-,
(R4),C=N-, heteroxyclyl, heteroaryl, aryl(C;-Cg)alkyl, (C5-Cy)xycloalkyl(C,-Cg)alkenyl
hodc aryl(C,-Ce)alkenyl, trong d6 aryl, heteroxyclyl, heteroaryl hodc (Cs-C)xycloalkyl
ndy duéi dang nhu vay hodc dudi dang phén tir cia mot nhém khéc 1a nhém khong dugc

thé hodc dugc thé bing 1, 2 hodc 3 phan tir thé R;
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R; & mbi 1an xuét hién doc 14p 12 H hogic (C;-Cq)alkyl;

R4 & mbi 14n xuét hién doc 14p 1a H hodc aryl, trong @6 nhém aryl nay & mdi lan
xuit hién doc 1ap 1a nhém dugc thé bing 1 phin tir thé 1a (C;-Ce)alkyl, halogen hoic
(C;-Cg)alkoxy;

R & mdi lan xuit hién doc 1ap 1a (Cy-Ce)alkyl, xyano, aryl, halogen, hydroxy,
(C1-Cg)alkoxy, (Cy-Cg)alkyl-S-, carboxy(Cy-Cg)alkyl, halo(C;-Cg)alkyl,
hydroxy(C;-Ce)alkyl, (C;-Ce)alkoxy(C;-Cg)alkyl, heteroxyclyl-(C=0)-, (R;),N-(C=0)-
hodc Rg-(0=5=0)-, trong d6 nhom aryl hodc heteroxyclyl nay dudi dang nhu vay hoic
duéi dang phin tir cia mot nhém khéc 1a nhém khong dugc thé;

R; & mdi 1an xuét hién doc 14p 12 H hodc (C;-Cg)alkyl;

Rg & mdi 1an xuét hién doc 14p 13 (C;-Cg)alkyl.

5. Hop chat theo diém 4, trong do:

R; 1a (C;-Cy)alkyl, (C2~C6)alkeny1, aryl, halogen, aryloxy, aryl-S-, (R;),N-,
heteroxyclyl, heteroaryl, aryl(C;-Cg)alkyl hodc aryl(C,-Cg)alkenyl, trong dé aryl,
heteroxyclyl hodc heteroaryl ndy dudi dang nhu vdy hodc dudi dang phan tir cia mot
nhém khac 12 nhém khong duge thé hodc duge thé bﬁng 1, 2 hodc 3 phén tir thé R;

R; & mdi lan xuét hién doc 1ap 1a H hodc (C;-Cgalkyl; R¢ & mdi 1an xuét hién doc
lap 1a (Cy-Cglalkyl, halogen, hydroxy, (C;-Cg)alkoxy, carboxy(C,-Cg)alkyl,
halo(C;-Ce)alkyl hodc (R;),N-(C=0)-;

R; & mdi 1an xuét hién doc 14p 12 H hodc (C;-Cg)alkyl.

6. Hop chét theo diém 5, trong do:

R, la (Cy-Co)alkenyl, aryl, halogen, aryloxy, aryl-S-, (R3),N-, heteroaryl,
aryl(Ci-Ce)alkyl hodc aryl(C,-Cg)alkenyl, trong d6 nhém aryl hodc heteroaryl ndy duéi
- dang nhu vay ho#c duéi dang phan tir cia mot nhém khac 1a nhém khéng duogce thé hodc
dugc thé bing 1 hoic 2 phén tir thé Rg;

R; & mdi 1an xuét hién doc 1ap 1a H hodc (C;-Cg)alkyl;

Rg & mdi l4n xuét hién doc 1ap la (Ci-Ce)alkyl, halogen, (C;-Ce)alkoxy,
carboxy(C;-Ce)alkyl hodc halo(C;-Cg)alkyl.

7. Hop chit theo diém 6, trong d6:
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R, 14 (C,-Cg)alkenyl, aryl, halogen, aryl-S-, heteroaryl hodc aryl(C;-Cg)alkyl, trong
d6 nhom aryl hodc heteroaryl nay duéi dang nhu vay hodc dudi dang phén tir ciia mot
- nhém khéc 1a nhém khéng dugc thé hoac dugc thé bﬁng 1 hoac 2 phé‘m tir thé Rs;

Re & mdi 1an xuét hién doc 1ap 14 (C;-Cg)alkyl, halogen hoic (C;-Cg)alkoxy.
- 8. Hop chét theo diém 7, trong do:

R; 1a (Cy-Cg)alkenyl, halogen, aryl-S- hodc aryl(C;-Cg)alkyl, trong d6 nhoém aryl
nay nhu mot phin ciia mot nhém khac 12 nhém khong dugc thé hodc dugc thé bang 1
hoic 2 phén tir thé Rg;

Rg & mdi 14n xuét hién ddc 14p 1a (C;-Cg)alkyl, halogen hodc (C;-Cg)alkoxy.
9. Hop chét theo diém 7, trong do:

R; 1a (Cy-Cg)alkenyl, aryl, aryl-S-, heteroaryl hodc aryl(C;-Cg)alkyl, trong d6
nhém aryl hodc heteroaryl nay duéi dang nhu vay hodc dudi dang phan tir ciia mot nhém

khic 14 nhém duge thé bang 1 hodc 2 phan tir thé Rg;
" Rg & mdi 1an xuét hién dgc 1ap 1a (C1-Ce)alkyl hodc (C;-Cg)alkoxy.
- 10.Hop chét theo diém 9, trong do6:

) R; 1a (C,-Cq)alkenyl, aryl-S- hodc aryl(C,-Cg)alkyl, trong d6 nhém aryl nay nhu
mot phﬁn ctia mdt nhom khac 1a nhém duge thé béng 1 hoac 2 ph?m tir thé Rg;

R & mdi 14n xuét hién doc 1ap 1a (C;-Ce)alkyl hodc (C,-Cg)alkoxy.
11. Hop chét theo diém 7, trong d6 R, 1a (C,-Cg)alkenyl.
12. Hop chét theo diém 7, trong do:

R; 12 aryl, trong d6 nhém aryl nay khong dugc thé hodc duge thé bing 1 hoic 2
- phén tir thé Rg;

Ry & mdi 14n xudt hién doc 14p 1a (C,-Cg)alkyl, halogen hodc (C;-Cq)alkoxy.
13. Hop chét theo diém 7, trong do:

R, 12 aryl-S-, trong d6 nhém aryl nay khong duoc thé hodc dugc thé bing 1 hoic 2
phén tir thé Rg;

Re & mdi 1an xuét hién dc 1ap 1a (C;-Cg)alkyl, halogen hogc (C;-Cg)alkoxy.
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14. Hop chét theo diém 7, trong do:

R, 14 heteroaryl, trong d6 heteroaryl khong dugc thé hoac duoc thé b?mg 1 hoac 2
phén tir thé Rg;

Rg & mbi 14n xuit hién doc lap 1a (C;-Ce)alkyl, halogen hodc (C;-Cg)alkoxy.
15. Hop chét theo diém 7 , trong d6:

R; 12 aryl(C,-Cq)alkyl, trong d6 aryl dugc thé bing 1 hodc 2 phn tir thé Rg;

R¢ & m5_i 14n xut hién doc 13p 1a (C;-Cg)alkyl hodc (C;-Cg)alkoxy.

16. Hop chét theo diém 1, trong d6 hop chét nay 1a 2-brom-4,5-dihydroxyisophthalonitril,
4,5-dihydroxy-2-(phenylethynyl)isophthalonitril, 4,5-dihydroxy-2-(prop-1-
ynyl)isophthalonitril,  4,5-dihydroxy-2-(1-metyl-1H-pyrrol-2-yl)isophthalonitril,  4,5-
dihydroxy-2-(thiophen-2-yl)isophthalonitril, 2-(furan-2-yl)-4,5-dihydroxyisophthalonitril,
3’,4°,5°-triflo-3,4-dihydroxybiphenyl-2,6-dicarbonitril, ~ 4,5-dihydroxy-2-(napthalen-1-
yDisophthalonitril, 4’-tert-butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-
4’-(hydroxymetyl)biphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(napthalen-2-
yDisophthalonitril,  3,4-dihydroxy-4’-(isopropylthio)biphenyl-2,6-dicarbonitril,  3,4-
dihydroxy-4’-(metylthio)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-
isoprbpoxybiphenyl-Z,6-dicarbonitril, 4’-(etylthio)-3,4-dihydroxybiphenyl-2,6-
dicarbonitril, 3,4-dihydroxy-4’-isopropoxy-3’,5°-dimetylbiphenyl-2,6-dicarbonitril, 4’-
butyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-2’,4>,5 -trimetylbiphenyl-
2,6-dicarbonitril, 3,4-dihydroxy-2°,5’-dimetylbiphenyl-2,6-dicarbonitril, 2-xyclohexenyl-
4,5-dihydroxyisophthalonitril, ~ 3’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril,  3,4-
dihydroxybiphenyl-2,4°,6-tricarbonitril, ~ 3,4-dihydroxy-4’-(isopropylsulfonyl)biphenyl-
~ 2,6-dicarbonitril, 2,6’-dixyano-3’,4’-dihydroxy-N,N-dimetylbiphenyl-4-sulfonamit, (E)-
4,5-dihydroxy-2-(pent-1-enyl)isophthalonitril, 3,4-dihydroxy-4’-(1-metoxyetyl)biphenyl-
2,6-dicarbonitril,  (E)-2-(3,3-dimetylbut-1-enyl)-4,5-dihydroxyisophthalonitril, ~ 3,4-
dihydroxy-2’-metylbiphenyl-2,6-dicarbonitril, (E)-2-(2-xyclohexylvinyl)-4,5-
dihydroxyisophthalonitril, (Z)-4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril, axit 3-
(2°,6°-dixyano-3’,4’-dihydroxybiphenyl-4-yl)propanoic, 3,4-dihydroxy-3’-
(hydroxymetyl)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-3’-(metoxymetyl)biphenyl-2,6-
dicarbonitril, 2’,6’-dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-4-carboxamit, (E)-
4,5-dihydroxy-2-(prop-1-enyl)isophthalonitril, ~3,4-dihydroxybiphenyl-2,6-dicarbonitril,
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3’,4’-diclo-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-3’-
(triflometyl)biphenyl-2,6-dicarbonitril, 2-(furan-3-yl)-4,5-dihydroxyisophthalonitril, 3,4-
dihydroxy-4’-(triflometyl)biphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(thiophen-3-

yDisophthalonitril, 4,5-dihydroxy-2-(5-metylfuran-2-yl)isophthalonitril, 4,5-dihydroxy-2-
(5-metylthiophen-2-yl)isophthalonitril, 2-benzyl-4,5-dihydroxyisophthalonitril, 2-
(benzofuran-2-yl)-4,5-dihydroxyisophthalonitril, 2-(5-clothiophen-2-yl)-4,5-
dihydroxyisophthalonitril, 2-(benzo[b]thiophen-2-yl)-4,5-dihydroxyisophthalonitril, (E)-
4,5-dihydroxy-2-styrylisophthalonitril, 4’-etyl-3,4-dihydroxybiphenyl-2,6-dicarbonitril,
3,4-dihydroxy-3’,5’-dimetylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-
(phenylthio)isophthalonitril, 4,5-dihydroxy-2-(p-tolylthio)isophthalonitril, 4,5-dihydroxy-
2-(4-metylbenzyl)isophthalonitril, 2-(4-flobenzyl)-4,5-dihydroxyisophthalonitril, 4,5-
dihydroxy-2-(4-hydroxybenzyl)isophthalonitril, 4,5-dihydroxy-2-(2-
metoxybenzyl)isophthalonitril, 4,5-dihydroxy-2-(4-(triflometoxy)benzyl)isophthalonitril,
v2-(3Qﬂo-4-metoxybenzyl)-4,5-dihydroxyisophthalonitril, 2-(2-flobenzyl)-4,5-
dihydroxyisophthalonitril,  4,5-dihydroxy-2-(2-metylbenzyl)isophthalonitril, — 2-(2,5-
dimetylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(3-flo-5-metylbenzyl)-4,5-
dihydroxyisophthalonitril, 2-(4-flo-3-metylbenzyl)-4,5-dihydroxyisophthalonitril, 4,5-
dihydroxy-2-(3-metylbenzyl)isophthalonitril, 2-(5-flo-2-metoxybenzyl)-4,5-
dihydroxyisophthalonitril,  2-(3,5-dimetylbenzyl)-4,5-dihydroxyisophthalonitril,  4,5-
dihydroxy-2-(4-isopropylbenzyl)isophthalonitril, 2-(4-etylbenzyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(napthalen-1-ylmetyl)isophthalonitril, 2-(2,4-
dimetylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(3,6-dihydro-2H-pyran-4-yl)-4,5-
dihydroxyisophthalonitril, 2-xyclopentenyl-4,5-dihydroxyisophthalonitril, axit (E)-3-(2,6-
dixyano-3,4-dihydroxyphenyl)acrylic, (E)-4,5-dihydroxy-2-(3-metoxyprop-1-
enyl)isophthalonitril, 4,5-dihydroxy-2-(5-(morpholinometyl)thiophen-2-
yDisophthalonitril,  3,4-dihydroxy-4’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril,
2-(1-benzyl-1H-pyrazol-4-yl)-4,5-dihydroxyisophthalonitril, ~ 2-(5-hexylthiophen-2-yl)-
4,5-dihydroxyisophthalonitril,  (Z)-2-(but-2-enyl)-4,5-dihydroxyisophthalonitril, ~ 4,5-
dihydroxy-2-(3-metylbut-2-enyl)isophthalonitril, (E)-2-(but-2-enyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-metylisophthalonitril, ~4,5-dihydroxy-2-(2-
metylprop-1-enyl)isophthalonitril, 3,4-dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril, 4,5-
- dihydroxy-2-vinylisophthalonitril, 4,5-dihydroxy-2-(prop-1-en-2-yl)isophthalonitril, 2-(2-
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etoxythiazol-5-yl)-4,5-dihydroxyisophthalonitril,  2-allyl-4,5-dihydroxyisophthalonitril,
3’-(tert-butoxymetyl)-3,4-dihydroxybiphenyl-2,6-dicarbonitril, tert-butyl 2’,6’-dixyano-
3’,4’-dihydroxybiphenyl-3-carboxylat, 3,4-dihydroxybiphenyl-2,3’,6-tricarbonitril, 2°,6°-
dixyano-3’,4’-dihydroxy-N,N-dipropylbiphenyl-3-carboxamit, 2’,6’-dixyano-N-
xyclohexyl-3’,4’-dihydroxybiphenyl-4-carboxamit,  2’,6’-dixyano-N-xyclohexyl-3°,4’-
dihydroxybiphenyl-3-carboxamit, 2’,6’-dixyano-N,N-dietyl-3’,4’-dihydroxybiphenyl-4-
carboxamit, 2’,6’-dixyano-N,N-dietyl-3’,4’-dihydroxybiphenyl-3-carboxamit, 2°,6’-
dixyano-N-etyl-3°,4’-dihydroxybiphenyl-3-carboxamit, 2°,6’-dixyano-3’,4’-dihydroxy-
N,N-dimetylbiphenyl-3-carboxamit, 4’-flo-3,4-dihydroxybiphenyl-2,6-dicarbonitril,
3’ 4’-diflo-3,4-dihydroxybiphenyl-2,6-dicarbonitril, 4’-flo-3,3°,4-trihydroxybiphenyl-2,6-
dicarbonitril,  (E)-4,5-dihydroxy-2-(3-phenylprop-1-enyl)isophthalonitril, ~ 4’-flo-3,4-
dihydroxy-3’-metoxybiphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-
(metylsulfonyl)biphenyl-2,6-dicarbonitril, 3,4-dihydroxy-4’-propoxybiphenyl-2,6-
dicarbonitril, 4’-clo-3,4-dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-
(5-phenylthiophen-2-yl)isophthalonitril, 3,4-dihydroxy-4’-isopropylbiphenyl-2,6-
dicarbonitril, 3,4-dihydroxy-4’-propylbiphenyl-2,6-dicarbonitril, ~4,5-dihydroxy-2-(1-
phenylvinyl)isophthalonitril, (E)-4,5-dihydroxy-2-(4-metoxystyryl)isophthalonitril, 3,4-
dihydroxy-3’,4’-dimetylbiphenyl-2,6-dicarbonitril, (E)-4,5-dihydroxy-2-(4-
metylstyryl)isophthalonitril, 4,5-dihydroxy-2-(6-hydroxynapthalen-2-yl)isophthalonitril,
4’-flo-3,4-dihydroxy-3’-metylbiphenyl-2,6-dicarbonitril, 4,5-dihydroxy-2-(3-metylbut-2-
en-2-yl)isophthalonitril, 2-(2,5-dimetylthiophen-3-yl)-4,5-dihydroxyisophthalonitril, 2-
(2,3-diflo-4-metylbenzyl)-4,5-dihydroxyisophthalonitril,  axit 2-(4-(2,6-dixyano-3,4-
dihydroxybenzyl)phenyl)propanoic, (E)-2-(3-xyclopentylprop-1-enyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(1-isobutyl-1H-pyrazol-4-yl)isophthalonitril,
axit 2-(4-(2,6-dixyano-3,4-dihydroxyphenyl)-1H-pyrazol-1-yl) axetic, 4,5-dihydroxy-2-
(1-metyl-1H-pyrazol-4-yl)isophthalonitril, 4,5-dihydroxy-2-(3-metoxyprop-1-
ynyl)isophthalonitril, (E)-4,5-dihydroxy-2-(2-(thiophen-3-yl)vinyl)isophthalonitril, (E)-2-
(2-xyclopropylvinyl)-4,5-dihydroxyisophthalonitril, 2’,6’-dixyano-3’,4’-
dihydroxybiphenyl-4-carboxamit, 3,4-dihydroxy-3’,4’-dimetoxybiphenyl-2,6-
dicarbonitril, 3,4-dihydroxy-3’-isopropylbiphenyl-2,6-dicarbonitril, 2-(2,3-
dihydrobenzofuran-5-yl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-(6-
metoxynapthalen-2-yl)isophthalonitril, 4,5-dihydroxy-2-(4-

- 139 -



21778

(hydroxymetyl)benzyl)isophthalonitril, 2-(2,6-diflo-3-metylbenzyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(4-(triflometyl)phenylthio)isophthalonitril, 2-
(2,4-dimetylphenylthio)-4,5-dihydroxyisophthalonitril, —metyl  3-(4-(2,6-dixyano-3,4-
dihydroxyphenylthio)phenyl)propanoat, 4,5-dihydroxy-2-(p-tolyloxy)isophthalonitril,

(E)-2-(2,4-diflostyryl)-4,5-dihydroxyisophthalonitril, (E)-4,5-dihydroxy-2-(3-
~(triflometyl)styryl)isophthalonitril, (E)-4,5-dihydroxy-2-(4-metylpent-1-
enyl)isophthalonitril, (E)-2-(3,5-diflostyryl)-4,5-dihydroxyisophthalonitril, axit 2-(4-(2,6-
dixyano-3,4-dihydroxybenzyl)phenyl)axetic, 2-(4-clobenzyl)-4,5-
dihydroxyisophthalonitril, 3,4-dihydroxy-4’-metylbiphenyl-2,6-dicarbonitril, axit 3-(4-
(2,6-dixyano-3,4-dihydroxybenzyl)phenyl)propanoic, 4,5-dihydroxy-2-(4-
(triflometyl)benzyl)isophthalonitril, (E)-4,5-dihydroxy-2-(4-
(triflometyl)styryl)isophthalonitril, 4,5-dihydroxy-2-(p-tolylsulfinyl)isophthalonitril, 2-
(4-etylphenylthio)-4,5-dihydroxyisophthalonitril, 2-(4-clophenylthio)-4,5-

~ dihydroxyisophthalonitril, 4,5-dihydroxy-2-(o-tolylthio)isophthalonitril, metyl 4-(2,6-
- dixyano-3,4-dihydroxyphenylthio)benzoat, 2-(2-clophenylthio)-4,5-
dihydroxyisophthalonitril, metyl 2-(2,6-dixyano-3,4-dihydroxyphenylthio)benzoat, axit
- 2-(4-(2,6-dixyano-3,4-dihydroxyphenylthio)phenyl)axetic, axit 3-(4-(2,6-dixyano-3,4-
dihydroxyphenylthio)phenyl)propanoic, 4,5-dihydrdxy-2-(4-
~ metoxyphenylthio)isophthalonitril, ’ metyl 2-(4-(2,6-dixyano-3,4-
dihydroxybenzyl)phenyl)axetat, 4,5-dihydroxy-2-(3-metoxyphenylthio)isophthalonitril,
metyl  4-(2,6-dixyano-3,4-dihydroxyphenoxy)benzoat,  4,5-dihydroxy-2-(pyridin-4-
ylthio)isophthalonitril, 2-(4-xyanophenylthio)-4,5-dihydroxyisophthalonitril, 4,5- -
dihydroxy-2-(napthalen-2-ylthio)isophthalonitril, 2-(4-(2,6-dixyano-3,4-
- dihydroxybenzyl)phenyl)-N,N-dietylaxetamit, 2-(4-etylphenoxy)-4,5-
dihydroxyisophthalonitril, ~ 2-(4-axetylphenoxy)-4,5-dihydroxyisophthalonitril, ~ 4,5-
- dihydroxy-2-(1-ox0-2,3-dihydro-1H-inden-5-yloxy)isophthalonitril, axit 2-(2°,6’-
dixyano-3’,4’-dihydroxybiphenyl-4-yl)axetic, 2-(2,4-dimetylphenoxy)-4,5-
dihydroxyisophthalonitril, 2-(4-clophenoxy)-4,5-dihydroxyisophthalonitril, 4,5-
dihydroxy-2-(4-(triflometyl)phenoxy)isophthalonitril, 4,5-dihydroxy-2-(1H-inden-3-
yl)isophthalonitril, 2-((dietylamino)metyl)-4,5-dihydroxyisophthalonitril hydroclorua,
4,5-dihydroxy-2-(((2-hydroxyetyl)amino)metyl)isophthalonitril hydroclorua (1:1), 4,5-
dihydroxy-2-(3-hydroxypropyl)isophthalonitril, ~2-amino-4,5-dihydroxyisophthalonitril,
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4,5-dihydroxy-2-(pyrolidin-1-yl)isophthalonitril, 2-(2,6-dimetylmorpholino)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-morpholinoisophthalonitril, 4,5-dihydroxy-2-
(isopropylamino)isophthalonitril, 4,5-dihydroxy-2-(3-
metoxypropylamino)isophthalonitril, 2,4,5-trihydroxyisophthalonitril, 2-etyl-4,5-
dihydroxyisophthalonitril,  3,4-dihydroxy-4’-metoxybiphenyl-2,6-dicarbonitril,  3,4-
dihydroxy-3’-(morpholin-4-carbonyl)biphenyl-2,6-dicarbonitril, N-butyl-2’,6’-dixyano-
3’,4’-dihydroxybiphenyl-4-carboxamit, 2-(3,3-dimetylbutyl)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(piperidin-1-yl)isophthalonitril, 2-
(hexylamino)-4,5-dihydroxyisophthalonitril, 2-(xyclohexylamino)-4,5-
dihydroxyisophthalonitril, 4,5-dihydroxy-2-(2-metoxyetylamino)isophthalonitril, 2-(4-
benzylpiperidin-1-yl)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-(pentan-3-
ylamino)isophthalonitril, ~ (E)-2-(4-etylbenzylidenamino)-4,5-dihydroxyisophthalonitril,
(E)-4,5-dihydroxy-2-(4-metoxybenzylidenamino)isophthalonitril, (E)-2-(4-
flobenzylidenamino)-4,5-dihydroxyisophthalonitril, 4,5-dihydroxy-2-
tosylisophthalonitril, 2-(benzo[d]thiazol-2-ylthio)-4,5-dihydroxyisophthalonitril, 2-(4-
flophenylthio)-4,5-dihydroxyisophthalonitril, 2-(biphenyl-4-ylmetyl)-4,5-
dihydroxyisophthalonitril,” 2-(4-clo-2-metylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(2-
etylbenzyl)-4,5-dihydroxyisophthalonitril, 2-(2,3-dihydro-1H-inden-5-yloxy)-4,5-
~ dihydroxyisophthalonitril, chit ddng phan d8i anh A cta 4,5-dihydroxy-2-(p-
tolylsulfinyl)isophthalonitril, chit déng phan d6i anh B cta 4,5-dihydroxy-2-(p-
tolylsulfinyl)isophthalonitril, 2-((xyclohexylmetyl)amino)-4,5-dihydroxyisophthalonitril,
4,5-dihydroXy-Z-(4-phenoxyphenylthio)isophthalonitril, 4,5-dihydroxy-2-(pyridin-3-
yDisophthalonitril,  4,5-dihydroxy-2-(4-(2,2,2-trifloetyl)benzyl)isophthalonitril, ~ 4,5-

dihydroxy-2-(4-metyl-2-(triflometyl)benzyl)isophthalonitril, 4,5-dihydroxy-2-((4-
(morpholin-4-carbonyl)phenyl)thio)isopththalonitril, 4,5-dihydroxy-2-(metyl(p-
tolyl)amino)isophthalonitril hodc 4,5-dihydroxy-2-((6-metoxynapthalen-2-

yl)metyl)isophthalonitril.

17. Hop chét theo diém 11, trong d6 hop chit nay 1a (E)-2-(3,3-dimetylbut-1-enyl)-4,5-
dihydroxyisophthalonitril.

18. Hop chét theo diém 11, trong d6 hop chét nay 1a (E)-4,5-dihydroxy-2-(prop-1-
enyl)isophthalonitril.

- 141 -



21778
19. Hop chit theo diém 11, trong d6 hop chét nay 1a 4,5-dihydroxy-2-(2-metylprop-1-
enyl)isophthalonitril.

20. Hop chat theo diém 11, trong d6 hop chit nay la 4,5-dihydroxy-2-

vinylisophthalonitril.

21. Hop chét theo diém 11, trong d6 hop chit nay la 4,5-dihydroxy-2-(prop-1-en-2-
yl)isophthalonitril.

22. Hop chit theo diém 11, trong d6 hop chit nay 1la 2-allyl-4,5-
dihydroxyisophthalonitril.

23. Hop chét theo diém 12, trong d6 hop chét nay 1a 4’-tert-butyl-3,4-dihydroxybiphenyl-

2,6-dicarbonitril.

24. Hop chit theo diém 12, trong d6 hop chét nay la 3,4-dihydroxy-2’,5’-
dimetylbiphenyl-2,6-dicarbonitril.

25. Hop chit theo diém 12, trong d6 hop chét nay 1a 4’-etyl-3,4-dihydroxybiphenyl-2,6-

dicarbonitril.

26. Hop chit theo diém 12, trong d6 hop chit nay 1a 3,4-dihydroxy-4’-isopropylbiphenyl-

2,6-dicarbonitril.

27. Hop chét theo diém 12, trong d6 hop chit nay 1a 3,4-dihydroxy-4’-propylbiphenyl-

2,6-dicarbonitril.

28. Hop chit theo diém 12, trong d6 hop chit nay 1a 3,4-dihydroxy-3°,4’-
dimetylbiphenyl-2,6-dicarbonitril.

29. Hop chat theo diém 12, trong d6 hop chit nay 1a 3,4-dihydroxy-4’-metylbiphenyl-2,6-

dicarbonitril.

30. Hop chit theo diém 12, trong d6 hop chét nay 1a 3,4-dihydroxy-4’-metoxybiphenyl-

2,6-dicarbonitril.

31. Hop chit theo diém 13, trong d6 hop chét nay 1a 2-(4-etylphenylthio)-4,5-
dihydroxyisophthalonitril.

32. Hop chit theo diém 13, trong d6 hop chit nay Ia 4,5-dihydroxy-2-(o-
tolylthio)isophthalonitril.
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33. Hop chit theo didm 13, trong d6 hop chit nay la 4,5-dihydroxy-2-(4-
metoxyphenylthio)isophthalonitril.

34. Hop chét theo diém 14, trong d6 hop chit nay 1a 4,5-dihydroxy-2-(1-metyl-1H-
pyrrol-2-yl)isophthalonitril.

35. Hop chét theo diém 14, trong d6 hop chét nay 1a 2-(2-etoxythiazol-5-yl)-4,5-
dihydroxyisophthalonitril.

36. Hop chit theo diém 14, trong d6 hop chét nay 1a 2-(2,5-dimetylthiophen-3-y1)-4,5-
dihydroxyisophthalonitril.

37. Hop chét theo diém 14, trong d6 hop chét nay 1a 4,5-dihydroxy-2-(1-isobutyl-1H-
pyrazol-4-yl)isophthalonitril.

38. Hop chdt theo diém 15, trong d6 hop chat nay 1a 4,5-dihydroxy-2-(4-
metylbenzyl)isophthalonitril.

39. Hop chit theo diém 15, trong dé6 hop chit nay 1a 4,5-dihydroxy-2-(2-
metoxybenzyl)isophthalonitril.

40. Hop chit theo didm 15, trong d6 hop chit nay 1a 2-(3,5-dimetylbenzyl)-4,5-
dihydroxyisophthalonitril.

41. Hop chit theo dim 15, trong d6 hop chdt nay 1a 2-(4-etylbenzyl)-4,5-
dihydroxyisophthalonitril.

42. Hop chét theo diém 15, trong d6 hop chit nay Ia 2-(2-etylbenzyl)-4,5-
dihydroxyisophthalonitril.

43. Dugc phdm chira hoat chét 13 it nhat mot hop chét theo diém bAt ky trong s cac diém

tir 1 dén 42 va chét mang, t4 dugc pha lodng, t4 duge dugc dung hodc hdn hop cuia chung.

44. Dugc phdm theo diém 43, trong d6 duge phim nay con chura it nhit mot hoat chit
khac dugc chon tir levodopa, benserazit, carbidopa, lazabemit, rasagilin, safinamit, va

selegilin.

45. Dugc phim theo diém 44, trong d6 dugc phim nay chira levodopa va carbidopa.
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