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trong d6 X! X2, X3, YL, ng R!, R? va R? la nhu dugc xac dinh trong ban m6 ta, quy trinh
diéu ché chung, va dugc pham chira chiing. Hop chat nay 1a hitru hi¢u trong tri lidu.
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Linh vuc k§ thuét dwoc dé cap

Sang ché d& cap dén cac dan xuét pyridyl va pyrimidinyl, cac quy trinh didu
éhé chung, va dugc phdm chira ching. Cu thé, sang ché dé cap dén cac hop chét va
dugc phim c6 kha ning lam giam hoat tinh enzym HIF prolyl hydroxylaza (HPH),
con dugc goi 1a protein mién prolyl hydroxylaza (prolyl hydroxylase domain-PHD),
nhd d6 1am ting d bén va/hoic hoat tinh va/hodc lugng yéu tb co thé gay giam oxy
md (hypoxia inducible factor-HIF) va/hodc lam thay ddi cac phan tng gy giam oxy
mo khac phu thude vao HIF. Cac hop chét nay 13 hitu ich trong tri lidu.

Tinh trang ky thuat ciia sang ché

HIF dan xép su thay dbi viéc biéu hién gen dé dap tng lai sy thay d6i cia ndng
d6 oxy muc té bao. HIF 1a di dime c6 tiéu don vi diéu hoa oxy (HIF-a) va tiéu don vi
biéu hién mic dinh (HIF-). O céc té bao c6 du oxy, HIF-a bi hydroxyl hoa & céc gbc
prolin dugc bao toan biang prolyl-hydroxylaza (PHD) khién cho né bi suy thoai nhanh.
O cac té bao khong dii oxy (gidm oxy md), s& xay ra viéc tich lily nhanh HIF-o dé
khoi mao viéc gia ting su thiy phan glycoza dé bu lai nang luong bi mat do viée
phosphoryl hoa oxy hoa khir va diéu hoa ting viéc tao hong cdu va hinh thanh mach
dé dat duoc viée stir dung oxy hiéu qua hon. Céc con dudng truyén tin hiéu khong phu
thudc HIF con déap ung lai viéc gidm oxy mod va gop phan lam ting loi ich cta oxy.
PHD tdn tai & ba dang déng hinh dugc goi 1a PHD1, PHD2 va PHD3 ¢6 chirc nang
nhu bd cam bién oxy va diéu hoa sy chuyén héa ciia té bao dé dap ung lai ham luong
oxy & céc té bao. Do vai trd quyét dinh ctia PHD trong viéc cam bién oxy, chét uc ché
PHD duoc mong doi 1a hitu hiéu trong viéc diéu tri rbi loan tim mach nhu ching thiéu
mau cuc bd, roi loan huyét hoc nhu bénh thiéu mau, rbi loan phé)i, roi loan ndo, va roi
loan than.

Céac nghién ctru st dung chudt bién d6i gen hodc siRNA di phat hién ra rang ba
dang ddng hinh PHD khéc nhau v& cach diu hoa HIF. Nhu vay, c6 thé thiy ring chét
ttc ché PHD véi profin hoat tinh thé hién tinh chon loc véi PHDI ¢6 thé c6 lgi nhit do
cac tac dung phu khong mong mudn c6 thé xuat hién khi tc ché PHD2 mét cach déng

ke.
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Tai liéu sang ché 1 mo ta mot s6 hop chit din xuét triazolopyrimidin dugc cho
14 hitu ich 1am tac nhan phong trir loai gdy hai.

Tai liéu sang ché 2 md ta mot sé hop chét din xuét pyridyl triazolopyrimidin
dugc cho 13 hitu ich 1am tac nhan phong trir sinh vat gay hai.

Tai liéu sang ché 3 mo ta cac hop chét triazolopyrimidin duoc cho 13 hitu ich
dé didu tri viéc e ché su phat trién cac té bao khdi u ung thu va cac bénh lién quan.

Tai liéu sang ché 4 mo ta mot sd hop chét din xuét triazolopyrimidin duoc cho
12 hitu ich 1am tac nhan giam cing thing than kinh.

Tai liéu phi sang ché 1 va 2 md ta cac hop chét triazolopyrimidin.
Danh sach tai liéu
Tai lidu sang ché
Tai liéu sang ché 1: W02010/018868
Tai liéu sang ché 2: W02010/018853
Tai liéu sang ché 3: W002/02563
Tai lidu sang ché 4: US4209621
C4c tai liéu phi séang ché
Tai liéu phi séang ché 1: Aurora Screening Library January 2015 Cat. K08.258.458
Tai li€u phi sang ché 2: Ambinter Stock Screening Collection September 2014 Cat.
Amb11195313 (Cas Reg. No. 1223747-97-4)
Bian chit ky thuit ciia sang ché

Céan tim ra cach diéu tri cc tinh trang néu trén va céc tinh trang khac dugc md
ta trong ban mo ta nay bang hop chat la chét trc ché PHD. Sang ché dé xuét chét wuc
ché PHD.

Theo d6, sang ché dé xuit hop chét ¢6 cong thire (1):

RS

\A\ZRZ
L

R (D)
trong do:
mdi X', X2, X? va Y! doc lap 1a C, CH hodc N, véi diéu kién (i) it nhat mot
trong s& X!, X2, X3 va Y'1a N, va (ii) néu Y' 1a N, thi X3 1a C;
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R! 14 hydro, halogen, Ci-Cs alkyl, C3-Cs xycloalkyl, Ci-C¢ alkoxyCi-Cs alkyl,
Ci1-Ce hydroxyalkyl, -OR*, -SR*, -C(O)R*, -C(O)OR*, -(CH2)nNHC(O)R*, -(CH2)m-
NHC(O)OR*, -NHC(O)NHR*, -NHSO2R*, -C(O)NR’R®, -(CH2)mNRR®, -SO,NR’RS
hodic heteroxyclyl c6 4 dén 9 canh (khoéng duoc thé, hodc duge thé bang it nhat mot
phin tir thé doc 1ap duge chon tir oxo, Ci-Cs alkyl, Ci-Cs alkylcacbonyl, Ci-Ce
alkoxy, C3-Cs xycloalkyl, C1-Cs alkoxycacbonyl, -(CH2),NR’R® va C(O)NR'R®);

m bang 0 hoic 1;

p 1a 0 hodc 1;

R* 12 hydro, Ci-Cs alkyl (khoéng duge thé, hoic dugc thé bang it nhat mot phin
tir thé doc 1ap dugc chon tir halogen, hydroxyl, Ci-Cs haloalkyl, Ci-Cs alkoxy, C3-Cs
xycloalkyl, Cs-Cio aryl, NRR!?, oxetanyl, oxolanyl va oxanyl), C3-Cs xycloalkyl
(khoéng duogc thé, hodic dugc thé bang it nhat mot phf?ln te thé doc 1ap dugc chon tu
halogen, xyano va Ci-Cs alkyl), C¢-Cio aryl, hodc heteroxyclyl c6 4 dén 7 canh (khong
duge thé, hodc duogc thé bang it nhat mot C1-Cs alkyl);

mdi RS va R® doc lap 1a hydro, Ci-Cs alkyl (khong dugc thé, hodc dugc thé
bang it nhat mot phan tir thé doc 1ap duge chon tlr halogen, hydroxyl, Ci-Cs alkoxy,
C3-Cs xycloalkyl, NR''R12, C6-Cio aryl, heteroaryl ¢6 5 dén 10 canh va heteroxyclyl
c6 4 dén 7 canh, mdi trong sé cac phin tir thé aryl, heteroaryl va heteroxyclyl tuy y
dugc thé bang it nhit mot phan tir thé doc 1ap duge chon tir halogen, oxo, Ci-Cs alkyl,
Ci1-Cs alkoxy, Ci-Cs alkoxycacbonyl, va phenyl), Ci-Ce¢ alkylcacbonyl, Cs3-Cs
xycloalkyl, Cs-Cio aryl, heteroaryl c6 5 dén 10 canh, heteroxyclyl c¢6 4 dén 7 canh,
mdi trong sb cac nhém aryl, heteroaryl va heteroxyclyl tiy y dugc thé bang it nhat
mot phén tr thé doc 14p dugc chon tir halogen, C1-Cs alkyl, C1-Cs alkoxy, va Ci-Cs
alkylcacbonyl,

hodic RS va RS ¢6 thé cing véi nguyén tir nito ma ching gin vao tao thinh nhan
di vong bao hoa c6 4 dén 7 canh khong dugc thé, hoic dugc thé bang it nhat mot phan
tr thé doc 1ap dugc chon tir halogen, hydroxyl, oxo va C1-Cs alkoxy;

mdi R7 va R® doc 1ap 1a nguyén tt hydro hodc nhém Ci-Cs alkyl hodc C3-Cs
xycloalkyl, hodc R7 va R® ¢6 thé cling v6i nguyén tir nito ma ching gén vao tao thanh
nhan di vong bao hoa c6 4 dén 7 canh tuy y duoc thé bang it nhit mot phan tir thé doc

1ap dugc chon tir halogen, hydroxyl, oxo va Ci-Cs alkoxy;
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mdi R® va R'® doc 1ap 1a nguyén tir hydro hodc nhom Ci-Cs alkyl hodc C3-Cs
xycloalkyl, hodc R? va R ¢6 thé cling v&i nguyén tir nito ma ching gin vao tao thanh
nhan di vong bio hoa c6 4 dén 7 canh tiy y duoc thé bing it nhit mot phén tir thé doc
18p dugc chon tir halogen, hydroxyl, oxo va Ci-Cg alkoxy;

mdi R'! va R? doc 1ap 1a nguyén tir hydro hoic nhém Ci-Cs alkyl hodc C3-Cs
xycloalkyl;

Y?1a C hoic N;

khi Y2 1a C, R? 1a nguyén tr hydro hodc halogen, hodc nhém Ci-Cs alkyl hodc
amino (NH>); khi Y2 1a N, R? 14 ving mit;

R? 1a nhoém ¢6 cdng thire (IT) dén (VIII):

Ra R®
RS RE RS RP
\
/ N
Rd RS Rd /
NaVaVa¥p (H), NaVaVaVol (HI),
R® R®
RS | / \
X N N’ X N
- Rd / RS Rd / RC
NaVaVa ¥y (IV), NaVaVaVy (V),
Ra ’ Ra
Rb Re

N \ \N

| |
Rd)\’/N Rd /N

NN (VD), v (VIDD), hodc



AV (VIII)
trong d6 trong cac cong thie (IT) d&n (VIII), n bang 0 hodc sé nguyén tir 1 dén 4, Z 1a
CH hodc N,

R? 1a halogen, xyano, Ci-Cs alkyl, C2-Cs alkenyl, C»-C¢ alkynyl hoac C3-Cs
xycloalkyl, mdi gbc trong sé cac gbc Rb, R¢, RY va R¢ ddc 14p 1a hydro, halogen, C1-Cs
alkyl, C1-Cs alkoxy, Ci-Cs haloalkyl, C3-Cs xycloalkyl hoic NRP*R! va mdi Rf doc
- 18p 1a halogen, Ci-Cs alkyl, Ci-Cs alkoxy, Ci-Cs haloalkyl, C3-C¢ xycloalkyl hodc
NRUBR'"; va

mdi R va R ddc 1ap 1a nguyén ti hydro hodc nhém C;-Cs alkyl hodc C3-Cs
xycloalkyl, hoic R' va R ¢6 thé cing véi nguyén tir nito ma ching gin vao tao
thanh nhan di vong bdo hoa ¢6 4 dén 7 canh tily v dugc thé bang it nhat mot phan ti
thé doc 1ap duge chon tir halogen, hydroxyl, oxo va C1-Cg alkoxy;

v6i didu kién khi X!, X2va Y'1a N, X*1a C, Y? 1a C, ca R! va R? 1a hydro, R?
la nhom c6 cong thl'fc (IT) va R? 1a flo hoac clo, thi it nhit mot trong sb R®, R¢, R4 va
R®khong phai la nguyén tir hydro;

hodc mudi dugc dung cuda nd.

Trong ngft canh ciia ban mo ta nay, trir khi ¢6 quy dinh khac, nhém phén tir thé
“alkyl”, “alkenyl” hodc “alkynyl” hoic gbc “alkyl”, “alkenyl” hoic “alkynyl” trong
nhom phan tir thé ¢6 thé mach thang hodc phan nhénh.

Vi du vé nhém/gde C1-Cs alkyl bao gdbm metyl, etyl, propyl, 2-metyl-1-propyl,
2-metyl-2-propyl, 2-metyl-1-butyl, 3-metyl-1-butyl, 2-metyl-3-butyl, 2,2-dimetyl-1-
propyl, 2--metyl-pentyl, 3-metyl-1-pentyl, 4-metyl-1-pentyl, 2-metyl-2-pentyl, 3-
metyl-2-pentyl, 4-metyl-2-pentyl, 2,2-dimetyl-1-butyl, 3,3-dimetyl-1-butyl, 2-etyl-1-
butyl, n-butyl, tert-butyl, n-pentyl, va n-hexyl.

Nhom phén ti thé “alkenyl” hodc gdc alkenyl trong nhém phan tir thé ding dé

chi nhom hodc goc alkyl chua bao hoa c6 mdt hodc nhiéu lién két doi cacbon-cacbon.
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Vi du v& nhém/gbc Ca-Cs alkenyl bao gdm etenyl, propenyl, 1-butenyl, 2-butenyl,
l1-pentenyl, 1-hexenyl, 1,3-butadienyl, 1,3-pentadienyl, 1,4-pentadienyl va 1,4-hexa-
dienyl.

Nhom phan tir thé “alkynyl” hodc gbe alkynyl trong nhém phan tir thé dung dé
chi nhom hoidc gbc alkyl chua bio hoa c6 mdt hoic nhiéu lién két ba cacbon-cacbon.
Vi du vé& nhém/gdc C»-Cs alkynyl bao gdm etynyl, 2-propynyl, 1-butynyl, 2-butynyl,
1-pentynyl va 1-hexynyl.

Nhém phan tir thé “xycloalkyl” hodc gde “xycloalkyl” trong nhém phan tir thé
dung dé chi nhan hydrocarbyl bdo hoa chira, vi du, tr 3 dén 8 nguyén tir cacbon, vi du
vé chung bao gém xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Nhom phén tir thé “haloalkyl” hodc gbc “haloalkyl” trong nhom phan tir thé
dung dé chi nhém hoic géc alkyl trong d6 mot hodc nhiéu, vi du, mot, hai, ba, bon
hodc nam, nguyén tir hydro doc 1ap duoc thé bing nguyén ti halogen, nghia 1a bang
nguyén tr flo, clo, brom hodc iot. Vi du vé nhém/gdc haloalkyl bao gdm flometyl,
diflometyl, triflometyl va 2,2, 2-trifloetyl.

Nhom phan tir thé “hydroxyalkyl” hodc gbe “hydroxyalkyl” trong nhém phan
ttr thé ding dé chi nhém hoic gbc alkyl trong dé mot hoidc nhiéu, vi du, mdt, hai hodc
ba nguyén tir hydro dugc thé biang nhém hydroxyl, vi du vé chiing bao gdm —CH,OH,
-CH,CH,0H, -CH,CH,CH,OH, -CH(OH)CH,OH, -CH>CH(OH)CH,OH, -CH(CH3)-
OH va -CH(CH20H),.

Thuat ngit “oxo0” dé cap dén nguyén tir oxy lién két d6i v6i nguyén tir cacbon
ma no gén vao dé tao ra cacbonyl cua keton hodc aldehyt.

Thuat ngit “halogen” bao gbém flo, clo, brom va iot.

Nhom phan tir thé “heteroxyclyl” hogc gbc “heteroxyclyl” trong nhém phan tir
thé dung dé chi hé nhan ¢6 4 dén 9 canh c6 thé 1a don vong hodc hai vong (trong d6
hai nhan nay dugc ngung tu, tao cau hoic spiro), trong d6 hé nhén nay 1a bao hoa va
chtra tir 1 dén 4 nguyén tir khac loai cua nhan dc 14p dugc chon tir, nito, oxy va luu
huynh. Cén phai hiéu rang nhom/gbc heteroxyclyl c6 thé dugc gin vao phan con lai
cua phan tir qua nguyén tir cacbon cta nhan hodc nito cua nhan thich hop bat ky. Vi
du vé& nhom heteroxyclyl bao gém azetidinyl, pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, oxazolidinyl, oxetanyl, oxolanyl (tetrahydrofuranyl),
oxanyl (tetra-hydropyranyl), pyrazolidinyl, oxazolidinyl, imitazolidinyl, thiazolidinyl,
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dioxolanyl, 1,4-dioxanyl, 1,4-diazepanyl, azepanyl, azabixyclo[3,2,1]octyl,
azabixyclo[2,2,1]-heptanyl, azaspiro[3,5]nonanyl, 2,6-diazaspiro[3,3Jheptanyl, 2-oxa-
6-azaspiro[3,3]-heptanyl va oxaspiro[4,4]|nonany]l.

Nhém phan tir thé “aryl” hodc gbc “aryl” trong nhom phén tir thé ding dé chi
nhan hydrocacbon thom don vong hodc hai vong, vi du vé ching bao gdm phenyl va
naphtyl. |

Nhém phin tir thé “heteroaryl” hodc gbc “heteroaryl” trong nhém phin tir thé
ding dé chi nhém aryl trong d6 tir 1 d&én 4 nhin nguyén tir cacbon dugc thé bang
nguyén tir khac loai ddc lap dugc chon tir nito, oxy va luu huynh. Nhém/gbe
heteroaryl nay c¢6 thé dugc gin vao phin con lai ciia phan tir qua nguyén tir cacbon
ctia nhan hodc nito ciia nhan thich hop bat ky. Vi du vé nhém heteroaryl bao gdm
pyrolyl, imitazolyl, pyrazolyl, triazolyl, tetrazolyl, pyridinyl, pyrazinyl, pyrimidinyl,
pyridazinyl, triazinyl, thienyl, furyl, furazanyl, oxazolyl, thiazolyl, oxadiazolyl,
isothiazolyl, isoxazolyl, thiadiazolyl, tetrazinyl, quinoxalinyl, benzothiazolyl,
benzoxazolyl, quinolinyl, quinazolinyl, indolyl, 7-azaindolyl, indolizinyl, indazolyl,
imitazo[ 1,2-a]pyridinyl, 1,3-thiazolo[5,4-b]pyridinyl, 1,3-thiazolo[5,4-c]pyridinyl va
7H-pyrolo[2,3-d]pyrimidinyl.

Pé cho rd rang, ddi v6i nhom heteroxyclyl, aryl va heteroaryl, cin phai hiéu
rang sang ché khong bao ham cic céu tric nhan khong bén bat ky hozc lién két 0-O,
O-S hoic S-S bat ky va néu nhém heteroxyclyl, aryl hodc heteroaryl dugc thé, phin tir
thé ¢ thé dugc gin vao nguyén tir nhan thich hop bat ky.

Khi gbc bat ky trong s6 R® va RS, hodc R7 va RS, hodc R? va R, hoic R! va
R, ciing v6i nguyén tir nito ma chiing gin vao tao thanh nhén di vong bio hoa c6 4
dén 7 canh, nhan di vong nay c6 thé chira mot hodc nhiéu (vi du, mét hodc hai)
nguyén tu khac loai nita ciia nhan (vi du, nguyén tt nito, oxy hodc luu huynh) ngoai
nguyén tir nito ma R® va RS, hodc R” va R, hoic R® va R, hodc R'? va R', gin vao.
Tuy nhién, ciing s& hiéu duoc ring sang ché khdéng bao ham céc cdu tric nhan khong
bén bat ky hoic lién két 0-0, O-S hoidc S-S bat ky. Néu phan tir thé c6 mat trén nhan,
n6 ¢6 thé duge gin vao nguyén tir nhan thich hop bét ky. Vi du vé nhan di vong nay
bao gbébm azetidinyl, pyrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl,

piperazinyl, azepanyl va 1,4-oxaazepanyl.
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Vi muc dich ctia sang ché, khi t hop cac gbc duoc dung dé chi mot nhom, vi
dy, alkoxyalkyl, alkylcacbonyl hoc, alkoxycacbonyl, gbc duoc d& cap cudi cing chira
nguyén t ma nho né nhém nay dwoc gin vao phan con lai cla phan tir. Vi du vé
nhom alkoxyalkyl 1a 3-ﬁqetoxypr0pyl (-CH2CH2CH>OCH3).

Khi nhom hodc gbc héa hoc bat ky trong cong thire (I) dwoc md ta 1a tuy ¥
duogc thé, ciling s& hiéu dugc rang nhom hodc gbc nay co thé khong dugc thé hodc
duoc thé bang mot hodc nhiéu phén tir thé cu thé. Ciing s& hiéu duoc réng ) lugng va
ban chét ctia phan tir thé s& dwoc chon dé tranh viéc két hop khong mong mudn vé 1ap
thé.

’ Mbi X!, X2 X3 va Y! doc 1ap 1a C, CH hodc N, véi didu kién (i) it nhat mot
trong s6 X!, X2, X? va Y'1a N, va (ii) néu Y' 1a N, thi X? 1a C.

Theo mdt phuong an ciia sang ché, it nhat hai trong s6 X', X2, X3 va Y'1a N.
Vidy,caX!'vaX?1aN,X31aCvaY!laCH.

Theo phuong an khac, it nhét ba trong sé X!, X2, X3 va Y! 1a N. Vi du, mdi
trong s6 X', X2 va Y'laNva X?1a C.

R! 1a mot trong sd cac nhom sau:
(1) hydro,
(i1) halogen (vi du, flo, clo, brom hodc iot),
(iii) C1-Cs, hodc C1-C4, hodc Ci-C3 alkyl,
(iv) C3-Ce hodc C3-Cs xycloalkyl,
(v) C1-Cs alkoxyC1-Cs alkyl (vi du, C1-Cs alkoxyCi-Cs alkyl hodc

C1-Cs5 alkoxyCi-Cy alkyl),

(vi) C1-Cs, hodc Ci-Cq, hodc Ci-C; hydroxyalkyl,
(vii) -OR%,
(viii) -SR¥,

(ix) -C(O)RY,

(x) -C(O)OR?,

(xi) -(CH2)mNHC(O)R*,

(xii) -(CH2)mNHC(O)OR*,
(xiii) -NHC(O)NHR?,
(xiv) -NHSO2R*,

(xv) -C(O)NR’R®,
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(xvi) -(CH2)mNRRS,

(xvii) -SO2NRR®, hodc

(xviii) heteroxyclyl co6 4 dén 5-, 6-, 7-, 8- hodc 9 canh ma khong dugc thé hodc duoc thé
bang it nhat mot phan ti thé (vi du, mét, hai, ba hodc bbn phén tir thé) doc 1ap
dugc chon tr oxo, Ci1-Cs, hodac Ci-C4, hodc Ci-C;alkyl,
Ci1-Cs, hodc Ci-C4, hodc Ci-C;alkylcacbonyl, Ci-Cs, hodc Ci-Cs, hodc
C1-C; alkoxy, C3-Ce xycloalkyl, C1-Ce, hodc Ci-Ca, hodc
C1-C; alkoxycacbonyl, -(CH2),NRR® va C(O)NRR®,

Theo mot phwong 4n ciia sang ché, R! 1a:
(1) hydro,
(i1) flo hoac clo,
(ii1) C1-Cs, hodc Ci-Cs, hodc Ci-C; alkyl,
(iv) C3-Cs xycloalkyl,
(v) C1-Cz alkoxyCi-C; alkyl,
(vi) C1-C; hydroxyalkyl,
(vii) -OR%,
(viii) -SR,
(ix) -C(O)R,
(x) -C(O)OR?,
(xi) -(CH2)mNHC(O)R*,
(xii) -(CH2)mNHC(O)OR?,
(xiii) -NHC(O)NHRY,
(xiv) -NHSO2R*,
(xv) -C(O)NR’R®,
(xvi) -(CH2)mNRRS,
(xvii) -SO2NRRS, hodc
(xviii) héteroxyclyl c6 4 dén 5-, 6-, 7-, 8- hodc 9 canh chira mét hoic hai nguyén tir khac
loai ctia nhan ddc 1ap dugce chon tir nito, oxy va luu huynh ma khong dugce thé
hodc dugc thé béng it nhat mot phﬁn ttr thé (vi du, mdt, hai, ba hoac bdn phén

ttr thé) doc 1ap dugc chon tir oxo, Ci-Cs, hodc Ci-Cs, hoic Ci-C; alkyl,
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Ci1-C; alkylcacbonyl, Ci-C; alkoxy, Cs-Cs xycloalkyl, Ci-C4, hodc Ci-Cs, hodc
C1-C; alkoxycacbonyl, -(CH,),NR'R® va C(O)NR'R®.

Theo phuong 4n khac theo sang ché, R! 1a:
(i) hydro,
(i1)) clo,
(iii)) metyl,
(iv) xyclopropyl,
(v) metoxymetyl,
(vi) hydroxymetyl,
(vii) -OR4,
(viii) -SR*,
(ix) -C(O)R4,
(x) -C(O)ORY,
 (xi) -(CH2)nNHC(O)RY,
(xii) -(CH2)mNHC(O)ORY,
(xiii) -NHC(O)NHR*,
(xiv) -NHSO2R%,
(xv) -C(O)NRRS,
(xvi) -(CH2)mNRRS,
(xvii) -SO2NR3R®, hoic
(xviii) heteroxyclyl c6 4 dén 5-, 6-, 7-, 8- hodc 9 canh chira mot hodc hai nguyén tir
khac loai ctia nhan doc 1ap dugc chon tr nito va oxy ma khong dugc thé hoac
dugc thé béng mot hodc hai phén tr thé doc lap duogc chon tr oxo, Ci-Cy,
hodac Ci-Cs, hodc Ci-C; alkyl (vi du, metyl, etyl, n-propyl hodc n-butyl),
Ci-C; alkylcacbonyl, Ci-C; alkoxy, xyclopropyl, Ci-C4, hodc Ci-Cs, hodc
C1-Cz alkoxycacbonyl (vi du, tert-butyloxycacbonyl), -(CH2),NR'R® va
C(O)NR'RE,

Theo mot khia canh cua séng ché, nhom R! heteroxyclyl dugc chon tir
azetidinyl, pyrolidinyl, piperidinyl, morpholinyl, oxazolidinyl, piperazinyl, azaspiro-

[3,5]nonanyl, 2-oxa-6-azaspiro[ 3,3 Jheptanyl va 2,6-diazaspiro[3,3]heptanyl.
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R* 1a hydro, Ci-Cs, hodc Ci-C4, hodc C1-Cz alkyl (khoéng duoc thé, hodc duoc
thé béng it nhat mot phén te thé, vi du, mot, hai, ba hoic bdn ph?ln t thé, doc lap
duoc chon tir halogen, hydroxyl, Ci-Cs, hodc Ci-Cs4, hodc C;-C; haloalkyl, Ci-Ce,
hodc Ci-C4, hodc Ci-Cs alkoxy, C3-Ce hodic C3-Cs xycloalkyl, Cs-Cio aryl, NRR!?,
oxetanyl, oxolanyl va oxanyl), C3-Cs xycloalkyl (khdng dugc thé, hodc duogc thé bang
it nhat mot phén ttr thé, vi du, mot, hai, ba hodc bdn phﬁn tt thé, doc 1ap duoc chon tir
halogen, xyano va Ci-Cs, hodc Ci-Cs, hodc Ci-Czalkyl), Ce-Cio aryl, hodc
heteroxyclyl c6 4 dén 7 canh (khong duoc thé, hoac duoc thé béng it nhat mét, vi du,

mot, hai, ba hoic bén nhém Ci-Cs, hodic C1-Ca, hodic C1-Cs alkyl duge chon ddc 18p).

Theo mdt phuong 4n cia sang ché, R* 1a hydro, Ci-C4, hodc Ci-Cs, hodc
C1-C, alkyl (khéng dugc thé, hodc dugc thé bang it nhit mot phan ti thé, vi dy, mot,
hai, ba hoac bdn ph?m tir thé, doc lap dugc chon tur flo, clo, hydroxyl, triflometyl,
C1-C, alkoxy, xyclopropyl, phenyl, NR°R!, oxetanyl, oxolanyl va oxanyl), C3-Cs
xycloalkyl (khong duoc thé, hodc dugc thé bang it nhét mét phén tr thé, vi du, mét,
hai, ba hodc bbn phén tir thé, doc 14p duogc chon tr flo, clo, xyano va Ci-C; alkyl),
phenyl, hoac heteroxyclyl c6 4 dén 7 canh (khéng duoc thé, hoic dugc thé bang it
nhit mot, vi du, mot, hai, ba hodc bén nhém C1-Cs, hodc Ci-Ca, hogc C1-Cz alkyl dugce
chon ddc 1ap).

Theo mot khia canh cua sang ché, nhém R* heteroxyclyl 1a heteroxyclyl c6 4
dén 6 canh chira mdt ho#ic hai nguyén tir khéc loai ctia nhén doc 1ap duge chon tir nito,
oxy va luu huynh. Theo khia canh dugc uu tién, heteroxyclyl c6 4 dén 6 canh chua
mdt nguyén ti nito ctia nhan hodc mdt nguyén tir oxy cia nhéan, vi du vé chiing bao
gdm pyrolidinyl, oxetanyl, oxolanyl va oxanyl.

Theo phuong an khéc nita cua sang ché, R* 1a hydro, C1-Cs alkyl (khong dugc
thé, hodc duogc thé bang it nhat mot phan tir thé, vi du, mét, hai hodc ba phan tir thé,
doc lap dugce chon tir flo, hydroxyl, triﬂometyl, C1-C; alkoxy, xyclopropyl, phenyl,
NRR!?, oxetanyl, oxolanyl va oxanyl), C3-C4 xycloalkyl (khong dugce thé, hodc duogc
thé bang it nhat mot phan tir thé, vi du, mot hodc hai phan tir thé, doc 1ap duge chon tir

flo, xyano va Ci-Cs alkyl), phenyl, hodc heteroxyclyl co 4 dén 6 canh (khong dugc
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thé, hodc dugc thé béng mot hodc hai C-Cs alkyl, ddc biét 1a metyl, cdc nhdm nay cd

thé gidng hoic khac nhau).

Mai R’ va R® doc lap 1a

(i) hydro,
(i) C1 dn Ca, Cs, Cs, Cs hodc Ce alkyl (khéng duoc thé, hodc duogc thé bang it

nhét mot phén ttr thé, vi du, mot, hai, ba hodc bén ph'?m ttr thé, doc 1ap dugc chon
tir halogen, hydroxyl, Ci-Cs, hodc C1-C4, hodc Ci-C; alkoxy, C3-Cs xycloalkyl,
NR!R!2, C¢-Cio aryl, heteroaryl c¢6 5 dén 6-7-, 8-, 9- hosic 10 canh va
heteroxyclyl ¢6 4 dén 6- hoac 7 canh, mdi trong s cac phan tir thé aryl,
heteroaryl va heteroxyclyl tiy y dugc thé bang it nhit mot phan tir thé, vi du,
mot, hai, ba, hodc bbn ph?m tir thé, doc 1ap dugc chon tr halogen, oxo, Ci-Ce,
hodc Ci-Cs, hoac Ci-C; alkyl, Ci-Cg, hodc Ci-Cs, hodc Ci-Cz alkoxy, Ci-Ce,
hoac Ci-Cs, hodc Ci-C; alkoxycacbonyl, va phenyl),

(iii) Ci-Cs, hodc C1-Cy, hodc C1-Cz alkylcacbonyl,

(iv)
™)

C3-Cs xycloalkyl,
Ce-Ci aryl,

(vi) heteroaryl c6 5 dén 6-, 7-, 8-, 9- hoic 10 canh,

(vii)

hoac
vong

phén

heteroxyclyl c¢6 4 dén 6- hodc 7 canh,

mdi trong sb cac nhom aryl, heteroaryl va heteroxyclyl (nhom (v), (vi) va (vii)
néu trén) tuy y duoc thé bang it nhat mot phan tir thé, vi du, mot, hai, ba hodc
bdn ph?m tir thé, doc lap dugc chon tir halogen, Ci-Cg, hodc Ci-C4, hodc
C1-C alkyl, Ci-Csg, hodc Ci-C4, hodc Ci-C; alkoxy, va Ci-Cs, hodc Ci-Cq, hodc
C1-C; alkylcacbonyl,

R’ va R® ¢6 thé clng véi nguyén tir nito ma ching gin vao tao thanh nhan di
¢4 4 dén 6 hodc 7 canh bio hoa khong duogc thé, hodc dugc thé béng it nhat mot

t thé, vi du, mdt, hai, ba hoic bén ph'?ln tr thé, doc 18p dugc chon tir halogen,

hydroxyl, oxo va C-Cg, hodc Ci-C4, hodc Ci-C; alkoxy.

nhan

Theo mot khia canh cta sang ché, nhom hodc géc R’ hoizic R heteroaryl 13

don vong ¢6 5 dén 6 canh chira mdt hodc hai nguyén tir khac loai cia nhan doc

14p dugc chon tir nito, oxy va luu huynh.
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Theo khia canh khac, nhom hodc gbc R® hodc RS heteroaryl 1a nhan don vong

dén 6 canh chita mot hodc hai nhan nguyén ti nito, vi du vé ching bao gém

imitazolyl, pyrazolyl, pyridazinyl va pyrimidinyl.

Theo khia canh khéc nita ctia sang ché, nhém hoidc gbc R® hodc R® heteroxyclyl

1a nhin don vong c¢6 4 dén 6 canh chirta mdt hodc hai nguyén tir khac loai ciia nhan

ddc 1ap duoc chon tir nito, oxy va luu huynh.

Ciing theo khia canh khéac nita clia sdng ché, nhom hodc goc R® hodc RS

heteroxyclyl 12 nhan don vong c6 4 dén 6 canh chita mot hozic hai nguyén tir khac loai

cta nhan doc 1ap dugc chon tir nito va oxy, vi du v€ chiing bao gom azetidinyl,

pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, oxetanyl, oxolanyl va oxanyl.

(i)
(i)

(iii)
(iv)

v)
(vi)
(vii)

Theo mot phuong 4n, mdi R® va R® doc 1ap 1a

hydro,

C1 dén Ca, Cs, C4 hoic Cs alkyl (khong dugce thé, hodc duoc thé béng it nhat
mot phé”m tt thé, vi du, mot, hai, ba hoic bdn phén tir thé, doc 1ap dugc chon tu
flo, clo, hydroxyl, Ci-C; alkoxy, xyclopropyl, NR!'R!2 phenyl, heteroaryl c¢6 5
dén 6-,7-, 8-, 9- hoiic 10 canh va heteroxyclyl c6 4 dén 6 canh, mdi trong sb cac
phan tr thé aryl, heteroaryl va heteroxyclyl tiy y duoc thé bang it nhit mot phan
ti thé, vi du, mot, hai, ba, hodc bbn phan tir thé, doc 1ap duoc chon tir flo, clo,
oxo, C1-C; alkyl, Ci-C; alkoxy, C1-Cs, hodc C1-Cs alkoxycacbonyl, va phenyl),

C1-C; alkylcacbonyl,

xyclopropyl,

phenyl,

heteroaryl cd 5 dén 6-, 7-, 8-, 9- hodc 10 canh,

heteroxyclyl c6 4 dén 6 canh,
mbi trong sb cac nhém aryl, heteroaryl va heteroxyclyl (nhém (v), (vi) va (vii)
néu trén) tiy v dugc thé bang it nhat mot phén tir thé, vi du, mt, hai, ba hozc
bbn phan tir thé, doc lap duge chon tir flo, clo, C1-C; alkyl, Ci-Cs alkoxy, va
C1-C; alkylcacbonyl.

Theo phuong 4n khac, mdi R® va R® doc lap la

(1)
(ii)

hydro,
C1 dn Ca, Cs, C4 hoidc Cs alkyl (khong duge thé, hodc duge thé bing it nhét

mot phan ter thé, vi du, mot, hai, ba hogc bdn phan tir thé, doc 14p duge chon tir
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flo, hydroxyl, metoxy, xyclopropyl, NR''R'2, phenyl, heteroaryl ¢6 5 dén 6 canh
va heteroxyclyl c6 4 dén 6 canh, mdi trong s6 cac phan tir thé aryl, heteroaryl va
heteroxyclyl tuy y dugc thé bﬁng it nhat mot phén tir thé, vi du, mot, hai, ba,
hodc bdn ph?m tir thé, doc lap dugc chon tur flo, clo, oxo, metyl, metoxy,
C1-Cs4 alkoxycacbonyl, va phenyl),

(iii) metylcacbonyl,

(iv) xyclopropyl,

(v)  phenyl,

(vi) heteroaryl ¢6 5 dén 6 canh,

(vii) heteroxyclyl ¢6 4 dén 6 canh,
mdi trong sb cac nhém aryl, heteroaryl va heteroxyclyl (nhém (v), (vi) va (vii)
néu trén) tuy y duogc thé béng it nhat mot phﬁn ttr thé, vi du, mot, hai, ba hoic
bbn phén tir thé, doc 1ap duge chon tir metyl, metoxy, va C1-Cz alkylcacbonyl.

Theo phwong 4n khac, R® va R cliing véi nguyén tir nito ma ching gin vao tao
thanh nhan di vong c6 4 dén 6 canh bdo hoa khong dugc thé, hoic dugc thé bang it
nhit mot phén tt thé, vi du, mot, hai, ba hoic bdn phén tt thé, doc 1ap dugc chon tu
flo, clo, hydroxyl, oxo va C;-C; alkoxy.

Theo mot khia canh, nhan di vong bdo hoa co thé chira mot nguyén tir khéc loai
ctia nhan (1a nguyén tir nito ma R’ va R® gén vio).

Theo khia canh thtr hai, nhan di vong bdo hoa co thé chua nguyén tir nhan khac
loai thtr hai dugc chon tir nito hodc oxy.

Theo phuong 4n khéc nita, R va R® cuing v6i nguyén t nito ma chiing gan vao
tao thanh nhan azetidinyl hodc pyrolidinyl tily ¥ dugc thé bang mét hozc hai phan tir
thé doc 1ap duge chon tir flo, hydroxyl va metoxy.

Ciing theo phuong 4n khac, R’ va RS ciing véi nguyén tit nito ma ching gin
vao tao thanh nhén azetidinyl duoc thé bing nhém metoxy.

Mbi R7 va R® ddc 1ap 1a nguyén tir hydro hodc nhémCi-Cs, hodc Ci-Ca, hodc
C1-C3 alkyl hodc C3-Cs xycloalkyl, hodc R7 va R® ¢6 thé cliing véi nguyén tir nito ma
chiing gin vao tao thanh nhéan di vong bdo hoa c6 4 dén 7 canh tity v duogc thé bang it
nhit mot phén tir thé (vi du, mot, hai, ba hodic bdn phan tir thé) ddc 1ap duge chon tir

halogen, hydroxyl, oxo va Ci-Cs, hodc Ci-C4, hodc Ci-C; alkoxy.
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Theo mot khia canh, nhan di vong bao hoa cé thé chtra mot nguyén ti khac loai
ctia nhan (14 nguyén tir nito ma R7 va R® gin vao).

Theo khia canh th hai, nhan di vong bdo hoa c6 thé chira nguyén tir nhan khac
loai thir hai dugc chon tir nito hodc oxy.

Theo mot phwong 4n, mdi R7 va R® doc 1ap 1a nguyén ti hydro hoic nhém Ci-
Cs, hoac Ci1-Cy, hodc Ci-C; alkyl, dac bi€t 1a metyl.

Theo phuong 4n khéac, R7 va R® cling véi nguyén tir nito ma ching gén vio tao
thanh nhan pyrolidinyl ma khéng duoc thé hodc duge thé nhu duoc mé ta trén day.

Madi R® va R!'? doc 1ap 1a nguyén tit hydro hozic nhém Ci-Cs, hosic Ci-Ca, hoic
C1-C; alkyl hodc Cs3-Cs xycloalkyl, hodc R? va R ¢c6 thé cling v6i nguyén tir nito ma
ching gin vao tao thanh nhan di vong c¢6 4 dén 6 hodc 7 canh bdo hoa tity y dugc thé
bing it nhat mot phan t thé (vi du, mét, hai, ba hodc bén phan tir thé) doc 1ap duoc
chon tir halogen, hydroxyl, oxo va C1-Cs, hodc C1-C4, hodc Ci1-C; alkoxy.

Theo mot khia canh, nhan di vong bdo hoa c6 thé chira mot nguyén tir khéc loai
ctia nhén (12 nguyén tir nito ma R® va R'° gan vao).

Theo khia canh thr hai, nhan di vong bdo hoa c6 thé chira nguyén tir nhan khéc
loai thir hai dugc chon tir nito hodc oxy.

Theo mot phuong an, mdi R® va R!? doc 1ap 1a nguyén tir hydro hodc nhém Ci-
Cs, hodc Ci-Ca, hoidc C1-C; alkyl. Theo phuong 4n khéc, ca R® va R'? 1a nhom metyl.

Theo phuong 4n khac nita, R? va R'® ciing v6i nguyén tir nito ma chung gén
vao tao thanh nhan dji vong c6 4 dén 6 canh bdo hoa (vi du, azetidinyl, pyrolidinyl
hoic piperidinyl) tily y dugc thé bang it nhat mot phan tir thé (vi du, mat, hai, ba hoic
bdn phén t thé) doc lap dugce chon tu flo, clo, hydroxyl, oxo va C;-C; alkoxy.

Ciing theo phuong 4n khéac, R? va R'° cling véi nguyén ti nito ma ching gén
vao tao thanh nhan di vong c6 4 dén 6 canh bdo hoa (vi du, azetidinyl, pyrolidinyl
hodc piperidinyl) tity ¥ dugc thé bang mot hodc hai phan tir thé doc 1ap duge chon tir
flo, clo, hydroxyl, oxo va metoxy, dac biét 1a oxo.

Mbi R va R2 doc 14p 1a nguyén tir hydro hodc nhém Ci-Cg, hodic Ci-Cs, hodc
C1-C; alkyl hodc Cs3-Cs xycloalkyl.

Theo mdt phuong 4n, mdi R!!' va R'? doc 14p 1a nguyén tir hydro hodc nhom
C1-Cs, hodc Ci1-Cs, hodc C1-Cz alkyl. Theo phuong én khac, ca R!! va R? 1a nhom
metyl.
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Theo mot phuong 4n cua sang ché, Y? 1a C va R? 13 hydro hodc nguyén tir
halogen (vi du, flo hodc clo), hodc nhom C;-Cs alkyl (vi du, metyl) hodc amino (NHb»).

Theo phuong 4n khac, Y2 1a C va R? 1a nguyén t hydro hodc flo hodc nhém
metyl hodc amino.

Theo mot phuong 4n cta sang ché, Y214 N va R? 12 vang mit.

R3 12 nhém c6 cong thirc (IT) dén (VIII)

R2 R?®
Re Rb R® Rb
[
N
Rd RC Rd /
NaVaVaVo (H), NaVaVaVy (IH),
Ra Ra
A )\
Xy N| XN
Rd / RS Rd / R¢
NaVaVaV,l (IV)’ NaVaVaVal (V),
Ra Ra
RP R®
N N
)\( P
SN (VI), e (VID, hodc
Ta
Z
[ j— (R"n
!
VLV (VIII)
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trong d6 trong céc cong thire (IT) dén (VIII), n bang 0 hodc sb nguyén 1, 2, 3 hodc 4, Z
la CH hoac N,

R? Ia halogen, xyano, C1-Cs, hodc Ci-C4, hodc Ci-C; alkyl, C2-Cs hodc Co-
C4 alkenyl, C2-Cs hogic C2-C4 alkynyl hodc C3-Cs xycloalkyl, mdi gdc trong sb cac gbc
R, R, R¢ va R® doc 1ap 1a hydro, halogen, Ci-Cs, hodc C1-Cs, hodc C1-C; alkyl, Ci-
Cs, hodc Ci-Cs, hodc Ci-C; alkoxy, Ci1-Cs, hodc Ci-C4, hodc Ci-C; haloalkyl, C3-Cs
xycloalkyl hoic NRPR™ va mdi Rf doc 1ap 1a halogen, Ci-Cs, hodc Ci-Cs, hodc
Ci-Cz alkyl, Ci-Cg, hodc Ci-Cs, hodc Ci-Czalkoxy, Ci-Cs, hodc Ci-Cs, hodc
C1-C3 haloalkyl, C3-Cs xycloalkyl hoic NRIPR.

Ciing s& hiéu duoc rang néu c6 nhiéu hon mot NR3R!™ phan tir thé c6 mat
trong cong thirc bat ky trong sb cac cong thirc (II) dén (VIII), chung c6 thé gidng hodc
khéc nhau.

Theo mot phuong 4n cua sang ché, R? 1a halogen, xyano hodc C»-Cs hodc Ca-
C4 alkynyl.

Theo phuong an khac, R? 1a flo, clo, xyano hoac C»-C4 alkynyl.

Cling theo phuong 4n khac nita, R? 1a clo, xyano hodc etynyl.

Theo mét phuwong 4n ctia sang ché, mdi gbc trong sb cac gbe RP, RS, RY va R
doc 14p 1a hydro, halogen, Ci-Czalkyl, Ci-C;alkoxy, Ci-C;haloalkyl (vi du,
triflometyl) hodc NRI*R,

Theo phuong 4n khéac nita, mdi gbc trong sd cac gbc R®, R¢, R4 va R doc lap 1a
hydro, flo, clo, brom, C;-C» alkyl, metoxy, triflometyl hodc NR!*R4,

Theo mdt phwong 4n ciia sang ché, mdi Rf doc 1ap 1a halogen, Ci-C; alkyl,
C1-C; alkoxy, C1-C haloalkyl (vi du, triflometyl) hodc NR3R !,

Theo phuong 4n khac niia, mdi Rf ddc lap 1a flo, clo, brom, C;-C; alkyl,
metoxy, triflometyl hodc NRI*R.

Theo phuong 4n khac, n bang 0 trong céng thic (VIII) dé cho Rf 14 ving mat.

Theo mot phuwong an ctia sang ché, R? 1a nhém ¢6 cong thie (II) trong dé R?,
R’ R¢, R va R® 1a nhu dugc x4c dinh trong ban mo ta nay.

Theo phuong 4n khac nita, R? 1a nhom c6 cdng thirc (II) trong d6 R? 1a xyano
va mdi gbe trong s6 cac gbc RP, Re, RY va Re doc 1ap 1a hydro, flo, clo, brom,

C1-C; alkyl, metoxy, triflometyl hoic NR*R!,
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Ciing theo phuong én khéc, R? [a nhém c6 cong thire (IT) trong d6 R? 1a xyano,
R¢ 14 metyl, va mdi gbc trong sb cac gde Rb, R4 va R¢ doc 1ap 1a hydro, flo hodc metyl.

Ciing theo phuong 4n khac nita, R? 1a nhom c6 cdng thuc (II) trong d6 R? 1a
xyano, R¢ 12 metyl, va mdi gdc trong sé cac gbc RP, R va Re 13 hydro.

Mdi R!® va R doc 1ap 1a nguyén tir hydro hoic nhém Ci-Cs, hodc Ci-Ca, hodc
C1-Cz alkyl hodc C3-Cs xycloalkyl, hodc R'> va R ¢6 thé ciing v6i nguyén ti nito ma
ching gén vao tao thanh nhan di vong c6 4 dén 6 hodc 7 canh bdo hoa tuy y dugc thé
bang it nhit mot phan tir thé (vi du, mét, hai, ba hodc bén phan tir thé) doc 1ap duoc
chon tir halogen, hydroxyl, oxo va Ci-Cg, hodc Ci-C4, hodc C;-C; alkoxy.

Theo mot khia canh, nhan di vong bdo hoa c6 thé chira mot nguyén tir khac loai
ctia nhan (14 nguyén tir nito ma R'? va R' gin vao).

Theo khia canh thir hai, nhan di vong bdo hoa c6 thé chira nguyén tr nhan khéc
loai th{r hai dugc chon tir nito hodc oxy.

Theo mdt phuong an, mdi R'® va R doc 14p 1a nguyén tir hydro hoic nhém
C1-Cs, hodc C1-Cy, hodic C1-C; alkyl. Theo phuong 4n khac, mdi R" va R!* doc lap 1a

nguyén tir hydro hodc nhém metyl. Cling theo phuong an khac nita, ca R va R!* 1a

nguyén tir hydro.
Theo mdt phuong 4n, sang ché dé xuat cac hop chat c6 cong thirc (Ia)
CN
Re
XE

/

Rd RC

</N\N

trong d6 R! 1a NHC(O)R* hodc NR°R®;

/

R (Ta)

E 1a nguyén tir nito hodc CR®;
mdi RP va R ddc lap 1a hydro hodc nguyén t flo;
mdi R¢ va RY ddc 14p 1a hydro, nguyén tit flo hodc clo hodc nhom metyl; va

R*, R’ va R 1a nhu duoc xac dinh trén day.
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Theo mot khia canh, R! trong cong thire (Ia) 1a NHC(O)R* trong d6 R* 1a nhém
C1-Cs alkyl hodc C3-Cs xycloalkyl.
Theo khia canh khac, R! trong cong thitc (Ia) 12 NRR® trong d6 mdi RS va R®
1a nguyén tir hydro.
Vi du v& cac hop chit theo sang ché bao gdm:
5-(2,4-diclophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
5-(4-clophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;
4-{7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;
2-flo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
2,6-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;
3-flo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
3-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
5-(4-clo-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-clo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-2-(triflometyl)benzonitril;
5-(4-clo-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridin-3-carbonitril;
5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridin-2-carbonitril;
4-{[1,2,4]triazolo[ 1,5-c]pyrimidin-5-yl}benzonitril;
2-flo-4-{[1,2,4]triazolo[1,5-c]pyrimidin-5-yl} benzonitril;
4-{6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
2-flo-4-{6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
5-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-6-metylpyridin-2-carbonitril;
5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyrimidin-2-carbonitril;
5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyrazin-2-carbonitril;
2,3-diflo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
3-flo-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-y1} pyridin-2-carbonitril;
4-metyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
3,5-dimetyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridazin-3-carbonitril;
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6-metyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
2-flo-5-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril,
3-clo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;
3-metoxy-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;
5-metyl-6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridin-3-carbonitril;
3-etyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl }benzonitril;
3-flo-5-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
3-amino-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-bromo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
1-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} piperidin-4-carbonitril;
4-{[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}benzonitril;
4-[7-(hydroxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
metyl 5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxylat;
Axit 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic;
4-{7-xyclopropyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
4-[7-(pyrolidin-1-cacbonyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;
5-(4-xyanophenyl)-N-(2-metoxyetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;
4-{7-[(2S)-2-metylpyrolidin-1-cacbonyl]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;
4-[7-(3-metylpyrolidin-1-cacbonyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;
5-(4-xyanophenyl)-N-(3-metoxyphenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;
N-[2-(3-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;
N-[2-(4-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;
5-(4-xyanophenyl)-N-[2-(3-metoxyphenyl)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;
N-(3-clophenyl)-5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxamit;
N-(4-clophenyl)-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;
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5-(4-xyanophenyl)-N-(6-metylpyridazin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(2-metylpyrimidin-5-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

N-[(3-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[(4-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[(3-metoxyphenyl)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

N-butyl-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1H-imitazol-4-yl)metyl]-[1,2,4]triazolo[1,5-
a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1 H-pyrazol-4-yl)metyl]-[1,2,4 ]triazolo[1,5-
alpyridin-7-carboxamit;

tert-butyl 3-({|5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]formamido}metyl)azetidin-1-carboxylat;

5-(4-xyanophenyl)-N-[2-(morpholin-4-yl)etyl]-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit; |

5-(4-xyanophenyl)-N-[2-(4-metylpiperazin-1-yl)etyl]-[1,2,4]triazolo[1,5-
a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(propan-2-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-ylmetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(1-metylazetidin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

carboxamit;

_22-



26591

5-(4-xyanophenyl)-N-(2-hydroxyetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

4-(5-{[2-(dimetylamino)etyl]amino}-[1,2,4triazolo[ 1,5-a|pyrimidin-7-
yl)benzonitril;

4-{5-[3-(dimetylamino)pyrolidin-1-yl]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril,

1-[7-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyrimidin-5-yl]-N-metylpyrolidin-
2-carboxamit;

4-{5-[(25)-2-(pyrolidin-1-ylmetyl)pyrolidin-1-yl]-[ 1,2,4]triazolo[1,5-
a]pyrimidin-7-yl}benzonitril;

4-{5-[3-(pyrolidin-1-yl)piperidin-1-yl]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril,

4-{5-[(1-metylpiperidin-4-yl)amino]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril;

4-{5-[(1-metylpiperidin-3-yl)amino]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl}benzonitril,

4-{5-[(1-axetylpiperidin-3-yl)amino]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl}benzonitril,

4-(5-{[(1-metylpiperidin-4-yl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl)benzonitril;

4-(5-{[2-(2-oxopyrolidin-1-yl)etyl]amino}-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl)benzonitril;

4-[5-(dimetylamino)-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl]benzonitril,

4-[5-(pyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl]benzonitril;

4-{5-[(xyclopropylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril;

4-{5-[(xyclopropylmetyl)(metyl)amino]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril;

4-(5-{[2-(pyrolidin-1-yl)etyl]amino}-[1,2,4 Jtriazolo[ 1,5-a]pyrimidin-7-
yl)benzonitril;

4-(5-{[2-(dimetylamino)etyl](metyl)amino}-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-

yl)benzonitril;
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4-(5-{[3-(dimetylamino)propyl]amino}-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl)benzonitril;

4-[5-(2-metylpyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl]benzonitril;

4-[5-(3-metylpyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl]benzonitril;

4-[5-(2,5-dimetylpyrolidin-1-yl)-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl]benzonitril;

4-[5-(3,3-dimetylpyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl]benzonitril;

4-[5-(2-xyclopropylpyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl]benzonitril;

4-{5-[2-(2-metylpropyl)pyrolidin-1-yl]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl}benzonitril;

4-{5-[(3-metylbutyl)amino]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl } benzonitril;

4-[5-(xyclopropylamino)-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl]benzonitril;

4-{5-[3-(2-metylpropyl)pyrolidin-1-yl]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl}benzonitril;

4-(5-{7-azaspiro[3,5]nonan-7-yl}-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-
yl)benzonitril;

4-{5-[xyclopropyl(metyl)amino]-[1,2,4]triazolo[1,5-a]pyrimidin-7-
yl}benzonitril;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(xyclopropylmetyl)amino]-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-[7-(etylamino)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-{7-[(oxan-4-ylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(oxolan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril;

4-{7-[(2,2-difloetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(3,3,3-triflopropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-(7-{[3-(morpholin-4-yl)propyljamino}-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)benzonitril;
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4-{7-[(2-hydroxy-2-metylpropyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril,

4-{7-[(3-metoxypropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(oxolan-2-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]|pyridin-5-yl} benzonitril;

4-(7-{[2-(dimetylamino)etyl]amino}-[ 1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-[7-(benzylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]|benzonitril;

4-(7-{[(2-flophenyl)metyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(3-flophenyl)metyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(4-flophenyl)metyljamino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-[7-(xyclopropylmetoxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril,

4-[7-(benzyloxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl|benzonitril;

tert-butyl N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]carbamat;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]benzamit;

tert-butyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;

2-flo-4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
vl}benzonitril,

2-flo-4-{7-[(3,3,3-triflopropyl)amino]-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-(7-{[(3-metyloxetan-3-yl)metyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

2-flo-4-(7-{[(3-phenyloxetan-3-yl)metyl|]amino}-[ 1,2,4]triazolo[ 1,5-a]pyridin-
5-yl)benzonitril;

4-{7-[2-(dimetylamino)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-

flobenzonitril;
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2-flo-4-{7-[2-(pyrolidin-1-yl)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-2-ylmetoxy)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-{7-[2-(2-oxopyrolidin-1-yl)etoxy]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-3-ylmetoxy)-[ 1,2,4]triazolo[ 1,5-a|pyridin-5-yl]benzonitril,

2-flo-4-[7-(2-oxopyrolidin-1-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-[7-(2-0x0-1,3-0xazolidin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-N-
metylaxetamit;

2-flo-4-[7-(morpholin-4-y1)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-[7-(3-metoxyazetidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

4-[7-(3-metoxyazetidin-1-y1)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-(7-{2-oxa-6-azaspiro[ 3,3 |heptan-6-yl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]axetamit;

tert-butyl 4-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]piperazin-1-
carboxylat;

tert-butyl 6-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl1]-2,6-
diazaspiro[3,3 Jheptan-2-carboxylat;

metyl N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flobenzonitril;

4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropansulfonamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]benzensulfonamit;

3-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-1-phenylure;
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N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metoxypropanamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-phenylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3,3,3-
triflopropanamit;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
metoxyaxetamit;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclobutancarboxamit;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-(oxan-4-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-(piperidin-1-
yl)axetamit;

(25)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-ylJoxolan-2-
carboxamit;

(2R)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxolan-2-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
(dimetylamino)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-ylJoxolan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-1-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-ylJoxan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-4-metyloxan-4-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metyloxetan-
3-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-ylJoxetan-3-

carboxamit;
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N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2,2-
difloxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
xyclopropylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-metoxy-2-
metylpropanamit;

1-xyano-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl1]-3-
floxyclobutan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(oxetan-3-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-3,3,3-
triflopropanamit;

4-[7-(benzylsulfanyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
sulfonamit;

5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[1,5-a]pyridin-7-
sulfonamit;

5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[1,5-a]pyridin-7-
sulfonamit;

2-(azetidin-1-y1)-N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]axetamit;

4-{7-amino-6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

5-(4-etynylphenyl)-[1,2,4]triazolo[1,5-a]pyridin;

4-(7-{[(propan-2-yl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(2,2,2-trifloetyl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-

yl)benzonitril;
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4-(7-{[(oxetan-3-yl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[ (oxetan-3-ylmetyl)amino|metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(2,2-difloetyl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-[7-({[(3-clophenyl)metyl]amino} metyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
yl]benzonitril;

4-(7-{[(xyclopropylmetyl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril; |

4-[7-({[(3-metoxyphenyl)metylJamino} metyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

4-{7-[(3-metoxyazetidin-1-yl)metyl]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

4-(7-{[(oxolan-3-yl)amino|metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(oxolan-3-ylmetyl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-{7-[(xyclopropylamino)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

xyclopropylmetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

2-metoxyetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

1-metylpiperidin-4-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
a]pyridin-7-yl]carbamat;

3-(dimetylamino)propyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl]carbamat;

2-(dimetylamino)etyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-
7-yl]carbamat;

oxolan-3-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

2-flo-4-{[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl} benzonitril;
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2,6-diflo-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl}benzonitril;
3-flo-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl } benzonitril;
3-metyl-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl }benzonitril,
3-clo-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl } benzonitril;
3-flo-5-{[ 1,2,4]triazolo[1,5-a]pyrimidin-7-yl } pyridin-2-carbonitril;
2,3-diflo-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl }benzonitril,
2-flo-5-metyl-4-{[1,2,4]triazolo[1,5-a]pyrimidin-7-yl } benzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril,
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-flobenzonitril;
4,6-dimetyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyrimidin-2-carbonitril;
5-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-6-metylpyridin-2-carbonitril;
5-(4-clo-3-metoxyphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril,
4-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril;
3-flo-4-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
4-{5-amino-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}benzonitril;
4-{7-hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
2-flo-4-{7-hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl }-2-flo-5-metylbenzonitril,
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}piperazin-1-carbonitril;
3,5-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
2-flo-3-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril;
4-[7-(metoxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl|metyl } axetamit;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
“yl]metyl}xyclopropancarboxamit;
4-{6-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-3-metylbenzonitril
hydroclorua;
5-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril;
4-[7-(piperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
4-[7-(4-axetylpiperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
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4-{7-[(2,3-dihydroxypropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-3-
metylbenzonitril;

N-[5-(4-xyano-3-flo-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]axetamit;

4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2,3-diflobenzonitril;

4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl }-2-flo-5-metylbenzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]|pyridin-7-yl]formamit;

6-amino-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
hydroxyaxetamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]|pyridin-7-y1]-3,3,3-triflo-
2-hydroxypropanamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-hydroxy-2-
metylpropanamit;

N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]axetamit;

tert-Butyl N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxetan-2-
carboxamit;

N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl|axetamit;

N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

3-flo-4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

N-[5-(6-xyano-4-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]axetamit;

5-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-4-metylpyridin-2-carbonitril;

4-{7-Hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-metylbenzonitril;

N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

5-{7-Hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }-6-metylpyridin-2-carbonitril;
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3-metyl-4-(7-{2-oxa-6-azaspiro[ 3,3 Jheptan-6-yl }-[1,2,4]triazolo[ 1,5-a]pyridin-
5-yl)benzonitril;

N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

4-{5-amino-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}-2-flo-5-metylbenzonitril;

4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3,5-diflobenzonitril;

4-{5-[(xyclopropylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}-3-
metylbenzonitril;

4-{5-amino-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}-3-metylbenzonitril;

N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-y1]-2,2-
difloxyclopropan-1-carboxamit;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-clobenzonitril;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2,3-diflobenzonitril;

N-[5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

N-[5-(4-xyano-5-flo-2-metylphenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-

yllaxetamit; va mudi dugc dung cua no.

Cén phai Ivu ¥ ring mdi trong s cac hop chat héa hoc dugc néu trén day la
mot khia canh cu thé va doc 1ap cta sang ché.
Sang ché con dé xuit quy trinh diéu ché hop chit c6 cong thic (I) hoic mubi
dugc dung ciia né nhu dugc xac dinh trén day, bao gém cac budc
(i) khi R3 12 nhém c6 cong thie (IT) dén (VII), cho hop chit c6 cong thire (X)
L1

\A\ZRZ
L

R (X)
trong d6 L' 12 nhom roi chuyén duge (vi du, nguyén t halogen, tributyl stanyl, axit
boronic (-B(OH)2) hoic boronic este hodc trimetylsilan) va X!, X2, X3, Y!, Y% R! va
R? 1 nhu duge xac dinh trén ddy, phan ng véi hop chit ¢6 cong thie (XI), R3 - L?
trong d6 L2 1a gbc axit boronic hodc boronic este hodc nguyén tir halogen va R* la nhu

dugc xac dinh trén day, voi sy c6 mat cua chét xtc tac paladi (vi du, paladi (II) clorua,
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paladi (In) axetat, bis(dibenzylidenaxeton)paladi(0) hodc
tetrakis(triphenylphosphin)paladi) va bazo (vi du, natri cacbonat, kali cacbonat, kali

phosphat va céc chat twong tu); hodc

(ii) khi R? 12 nhém c6 cbng thie (VIII), cho hop chit ¢ cong thirc (X) nhu duoc xéc
dinh trong (i) néu trén phan tmg véi hop chét c6 cong thire (XII)

Ra

|
Z
[ l Ry
S
H (XII)

trong d6 n, Z, R? va R 1a nhu duoc xéc dinh trén day;

va tly ¥ sau d6 tién hanh mot hodc nhiéu buée sau:

e chuyén héa hop chét c6 cong thirc (I) thanh hop chit c6 cong thire (I) khac
e loai bo bat ky nhom bao vé

e tao thanh mudi dugc dung.

Quy trinh (i) dugc tién hanh mot cach thudn loi trong mdi truong nito, trong
dung moi hitu co nhu dioxan, tetrahydrofuran, axetonitril hodc N-metylpyrolidon va &
nhiét d6 ndm trong khoang, vi du, tir 20°C dén 120°C.

Quy trinh (ii) duoc tién hanh mot cach thuan loi trong dung méi hitu co nhu
dimetylsulphoxit, N-metylpyrolidon, etanol, ruou isopropylic, axetonitril hodc
tetrahydrofuran va & nhiét do nam trong khoang, vi du, tir 20°C dén 180°C.

Hop chét c6 cong thire (X), (XI) va (XII) 1a c6 ban trén thi truong, da biét 13
trong tai liéu chuyén nganh hoic c¢é thé duge didu ché bang cach sir dung cac k¥ thuat
da biét.

Theo mot phwong an, hop chét c6 cong thirc (I) ¢6 thé dugc chuyén hoa thanh
hop chét c6 cong thire (I) khac. Vi du, hop chét c6 cong thic (I) trong d6 R! 1a nhom
alkoxy cacbonyl, -C(O)OR?, ¢6 thé duoc chuyén hoa thanh hop chat c6 cong thirc (I)

twong g, trong d6 R! 12 nhém hydroxymetyl bang cach cho chét ban dau phan tng
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v6i chit khir nhu lithi bohydrua véi sy ¢ mit cia dung mdi phin cuc nhu
tetrahydrofuran & nhiét d6 ndm trong khoang tir 0°C dén 20° hoac 25°C.

Theo cach khéc, hop chét ¢ cong thirc (I) trong d6 R! 1a nhém carboxyl ¢6 thé

duogc chuyén hoa thanh hop chit c6 cong thic (I) tuong ung trong d6 R! 1a nhém amit,
-C(O)NR®R®, bang cach cho chat ban diu phan (mg véi amin c6 cong thire (XX),
HNRSRS, trong d6 R3 va R® 1a nhu dugc x4c dinh trong ban mo ta nay,
(a) v6i su c6 mit cua chit phan tGng lién hop dd biét nhu EDC (l-etyl-3-(3-
dimetylaminopropyl)carbodiimit) hodc HOAt (7-aza-1-hydroxybenzotriazol), hodc
(b) vé6i HATU (1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit
hexaflophosphat) véi sy c6 mit cuia bazo nhu N,N-diisopropyletylamin.

Hop chét ¢ cong thire (I) trong d6 R! 1 nguyén tir halogen c6 thé dugc chuyén
hoa thanh hop chét ¢6 cong thire (I) twong tng trong d6 R! 1 -NRR®, bing cich cho
chét ban diu phan Gmg véi amin c6 cong thire (XX), HNRR®, (a) trong dung moi
phén cyc nhu etanol trong mdi truong nito va & nhiét do cao, vi du, nam trong khoang
tir 70°C dén 180°C, hodc (b) v6i su c6 mit cia chit xuc tac paladi hitu co, vi du,
tris(dibenzylidenaxeton)dipaladi(0), va dixyclohexyl(2',4',6'-triisopropyl-[1,1'-
biphenyl]-2-yl)phosphin v6i bazo nhu xeri cacbonat trong dung moéi phén cuc nhu
dioxan va & nhiét do cao, vi du, nam trong khoang tir 90°C dén 150°C.

Hop chét ¢6 cong thirc (I) trong d6 R! 1a nguyén tir halogen c6 thé duoc chuyén
hoa thanh hop chat ¢ cong thuc (I) twong tng trong d6 R' 1a nhém, -OR?, bang cach
cho chét ban diu phan ung véi ruou c6 cong thirc (XXIa), R*OH, trong d6 R* 1a nhu
dugc xac dinh trong ban mo ta ndy, vdi sw ¢ mit cua paladi (II) axetat va [1,1'-
binaphtalen]-2-yldi-terz-butylphosphin trong hydrocacbon dung mdi nhu toluen trong
mdi trudng nito va & nhiét do cao, vi du, nim trong khoang tir 100°C dén 130°C.

Hop chét ¢6 cong thire (T) trong d6 R! 1a nguyén tir halogen c6 thé dugc chuyén
hoa thanh hop chit co cong thue (I) twong tng trong d6 R! 1a -SR*, bang cach cho
chét ban ddu phan tmg véi thiol c6 cong thire (XXIb), NaSR*, trong dung mdi phan
cuc nhu dimetylformamit trong méi trudng nito va ¢ nhiét do trong phong (20° dén
25°C).

Hop chét c6 cong thirc (I) trong d6 R! 1a nguyén tir halogen ¢6 thé dugc chuyén
hoa thanh hop chit c¢6 cong thie (I) twong ung trong d6 R! 1a nhom, -NHC(O)RY,
bang cach cho chit ban diu phan g véi hop chét ¢6 cong thirc (XXII), R*C(O)NH>,
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trong d6 R* 1a nhu dugc xac dinh trong ban md ta ndy, véi su c6 mit clia xeri
cacbonat, chét xuc tac paladi hiru co, vi du, tris(dibenzylidenaxeton)dipaladi(0), va
dixyclohexyl-(2',4',6'-triisopropyl-[ 1,1'-biphenyl]-2-yl)phosphin trong dung mdi phén
cuc nhu dioxan va trong mdi trudng nito.

Theo cach khac, cac hop chét co cong thic (I) trong d6 R! 1a nhém, -
NHC(O)R?, ¢6 thé duoc diéu ché bang cach cho cac hop chét ¢ cong thirc (I) trong
d6 R! 1a nhém amino phéan tmg véi cac hop chét c6 cong thirc (XXIII), R*C(O)L3,
trong d6 L3 1a halogen, vi du, clo, nguyén tir va R* 1a nhu dugc x4c dinh trong ban mo
t4 ndy voi su ¢ mit ciia mot lwgng chét xtic tic N,N-dimetylformamit.

Theo cach khac, cic hop chit c6 coéng thic (I) trong d6 R! 1a nhém,
-NHC(O)R*, ¢6 thé duoc diéu ché bang cach cho céc hop chit ¢6 cong thirc (I) trong
d6 R! 1a nhém amino phan g véi cac hop chit c6 cong thirc (XXIV), R*C(O)OH,
trong d6 R* 1a nhu duoc xac dinh trong ban md ta nay,

(a) véi su c6 mat cua chit phan tGng lién hop dd biét nhu EDC (l-etyl-3-(3-
dimetylaminopropyl)carbodiimit) hodc HOAt (7-aza-1-hydroxybenzotriazol), hodc
(b) vé6i HATU (1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit
hexaflophosphat) véi sy c6 mét cia bazo nhu N,N-diisopropyletylamin, hoac

(¢) v6i dung dich propylphosphonic anhydrit v4i sy c6 mét cua bazo nhu trietylamin.

Céc chuyén gia trong linh vuc nay s& nhan biét duoc ring trong cic quy trinh
theo sang ché cac nhom chirc nhat dinh nhu nhém phenol, hydroxyl hodc amino trong
chét phan tng co thé can duoc bao vé béng nhom bao vé. Do d6, viéc diéu ché cac
hop chét c6 cong thirc (I) ¢6 thé bao gdém, & giai doan phit hop, viéc dua vao va/hoic
loai bé mot hogc nhiéu nhém bao vé.

Viéc bao v¢ va khir nhém bao vé€ nhém chitc dugc mo ta trong 'Protective
Groups in Organic Chemistry', xuét ban béi J.W.F. McOmie, Plenum Press (1973) va
'Protective Groups in Organic Synthesis', xuat ban 1an thit 3 , T.W. Greene and P.G.M.
Wuts, Wiley-Interscience (1999).

Céac hop chét c6 cong thic (I) néu trén cé thé duoc chuyén hoéa thanh mudi
dugc dung cua nd, tdt hon 13 mudi cong axit nhu mubi format, hemi-format,
hydroclorua, hydrobromua, benzensulphonat (besylat), sacarin (vi du, monosacarin),

trifloaxetat, sulphat, nitrat, phosphat, axetat, fumarat, maleat, tartrat, lactat, Xxitrat,

-35-



26591

pyruvat, sucxinat, valerat, propanoat, butanoat, malonat, oxalat, 1-hydroxy-2-naptoat
(xinafoat), metan-sulphonat hodc p-toluensulphonat.

Theo mét khia canh ctia sang ché, cac hop chit c6 cong thirc (I) ¢6 thé mang
mot hodc nhiéu chit danh diu phéng xa. Cac chat danh déu phong xa ndy c6 thé dugc
dwa vao bang cach sir dung chat phan tmg chra chit danh d4u phéng xa trong qua
trinh tong hop cac hop chit c6 cong thirc (I), hodc c6 thé dugc dua vao bang cach lién
hop céc hop chat c6 cong thirc (I) voi gbe cang hoa co kha nang gén két véi nguyén tir
kim loai phéng xa. Cac dang dugc danh déu phong xa cia cac hop chét nay c6 thé
duoc stir dung, vi du, trong cac nghién ctru chin do4n béng hinh &nh.

Trir khi ¢6 quy dinh khéc, nguyén tir bat ky dwoc chi dinh trong ban mé ta nay
con c6 thé 1a chit dong vi clia nguyén tir nay. Vi duy, thudt ngit “hydro” bao ham 'H,
2H va *H. Twong tu, nguyén tir cacbon dugc hiéu 1a bao gdm '2C, 13C va C, nguyén
tt nito duge hiéu 1a bao gdm "N va N, va nguyén tir oxy dugc hiu 1a bao gdm 60,
170 va 180.

Theo khia canh khac nita ctia sang ché, cac hop chét ¢6 cong thic (I) c6 thé
duoc danh diu ddng vi. Nhu duoc st dung trong ban md ta nay, hop chét “duogc danh
dau ddng vi” 1a hop chét trong d6 ¢ phong phu ctia nuclit cu thé & vi tri nguyén ti cu
thé bén trong phan tir ting trén mirc tai d6 né xay ra trong ty nhién.

Céc hop chét c6 cong thic (I) va mudi cta chiing ¢6 thé & dang hydrat hodc
solvat ma tao thanh mdt khia canh cua sang ché. Céc solvat nay co thé tao thanh vai
dung mdi hitu co thong thudng, bao gdm nhung khéng chi gii han &, dung mdi ruou
vi du, metanol, etanol hodc isopropanol.

Khi céc hop chét c6 cong thire (I) c6 kha nang ton tai & dang ddng phén 14p thé,
can phai hiéu rang sang ché bao ham viéc st dung toan bd céc chit ddng phan hinh
hoc va quang hoc (gdm ca chit ddng phan atropi) ctia cic hop chét c6 cong thuc (I) va
hdn hop ctia nd gém c4 raxemat. Viéc sir dung céc chit hd bién va hdn hop cua n6 con
tao thanh mot khia canh cta sang ché. Dang tinh khiét déng phan d6i anh 1a dic biét
mong mudn.

Céc hop chét co cong thuce (I) va mudi cua ching c6 thé 1a vo dinh hinh hodc &
dang da hinh hodc hdn hop gdm dang bét ky trong sé nay, mdi trong sd cac dang nay

tao thanh mdt khia canh cta sang ché.
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Céac hop chit c¢6 cong thire (I) va mudi duge dung cia ching ¢ duoc tinh va ¢6
thé duoc sir dung dé diéu tri tinh trang bénh di kém voi yéu t ¢6 thé giy giam oxy mod
(HIF) va/hodc céc su thay ddi gdy giam oxy md khac phu thudc vao HIF.

Do d6, sang ché d& xuit hop chit c6 cong thuc (I) hodic mubi duoc dung cia né
nhu dugc x4c dinh trong ban mé ta nay dé dung trong tri lidu, cu thé dé didu tri tinh
trang bénh di kém véi yéu td c6 thé gy giam oxy md va/hodc cic su thay ddi gy
giam oxy mo khac khong phu thudc vao HIF.

Phan mo6 ta con bdc 16 viée sir dung hop chét c6 cong thire (I) hodc mudi dugce
dung ctia n6 nhu dugc xac dinh trong ban mé ta nay dé bao ché thudc nham didu tri
tinh trang bénh di kém vdi yéu t6 c6 thé gy giam oxy md va/hoic cac su thay ddi giy
giam oxy md khéc phu thudc vao HIF.

Phin mé ta con boc 16 phuong phap diéu tri tinh trang bénh di kém véi yéu tb
c6 thé gdy giam oxy mé va/hodc cic su thay dbi gdy giam oxy mo khac phu thude vao
HIF bao gém bude cho bénh nhan cin diéu tri dung luong hitu hiéu tri liéu cua hop

chét ¢ cong thire (I) hodc mubi duge dung clia né nhu dugc xéc dinh trong ban mo ta

nay.
Vi du vé cac phuong an duge uu tién theo sang ché 1a nhu duge mo ta dudi
day.

[1] Hop chit c6 cong thirc (I)
R3

\A\w
L

R’ 0]
trong do,

X'MaN; X?1aN; X?1aC; Y'1a CH;

R! la hydro, halogen, C1-Ce alkyl, C3-Cs xycloalkyl,
C1-Cs alkoxyC1-Cg alkyl, Ci-Ce hydroxyalkyl, -OR*, -SR* -C(O)R%, -C(O)ORY,
-(CH2)mNHC(O)R*, -(CH2)mNHC(O)OR*, -NHC(O)NHR*, -NHSO:R?, -C(O)NRR®,
-(CH2)mNRRS, -SO;NRR® hoic heteroxyclyl ¢6 4 dén 9 canh (khong dugc thé, hodc
duge thé bang it nhit mot phﬁn tr thé doc 1ap duoc chon tir oxo, Ci-Cs alkyl,
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C1-Cs alkylcacbonyl, Ci1-Cs¢ alkoxy, Cs-Cexycloalkyl, Ci-Cs alkoxycacbonyl,
-(CH2),NRR?® va C(O)NR'R®);

m bing 0 hoic 1;

pla 0 hodc 1;

R* 13 hydro, C1-Cs alkyl (khong dugc thé, hodc dugc thé bang it nhdt mot phin
ttr thé doc 1ap duwgc chon tir halogen, hydroxyl, Ci-Cs haloalkyl, Ci-Cs alkoxy, C3-Cs
xycloalkyl, Ce¢-Cio aryl, NR°R!, oxetanyl, oxolanyl va oxanyl), C3-C¢ xycloalkyl
(khong duogc thé, hodc dugc thé béng it nhat mot phén tir thé doc 18p dugc chon tu
halogen, xyano va C1-Cs alkyl), C6-C1o aryl, hodc heteroxyclyl c6 4 dén 7 canh (khéng
duoc thé, hodc dugc thé béng it nhat mot C1-Cs alkyl);

Mbi R® va R® doc 1ap 1a hydro, Ci-Cs alkyl (khong duoc thé, hoic duoc thé
béng it nhit mot phén ttr thé doc lap dugc chon tir halogen, hydroxyl, Ci-Cs alkoxy,
C3-Cs xycloalkyl, NR''R'2 C4-Cio aryl, heteroaryl c6 5 dén 10 canh va heteroxyclyl
c6 4 dén 7 canh, mdi trong sd cac phan tir thé aryl, heteroaryl va heteroxyclyl tiy y
duoc thé bﬁng it nhat mot phén tr thé doc lap dugc chon tir halogen, oxo, C1-Cs alkyl,
Ci1-C¢ alkoxy, Ci-Cs alkoxycacbonyl, va phenyl), Ci-Cs alkylcacbonyl, C3-Ce
xycloalkyl, Cs-C1o aryl, heteroaryl ¢6 5 dén 10 canh, heteroxyclyl c6 4 dén 7 canh,
mdi trong sb6 cac nhom aryl, heteroaryl va heteroxyclyl tiy ¥ duoc thé bang it nhat
mot phén tir thé doc 1ap dugc chon tir halogen, Ci-Cs alkyl, C1-Cs alkoxy, va Ci-Cs
alkylcacbonyl,

hodc R% va R® ¢6 thé ciing véi nguyén tir nito ma ching gén vao tao thanh nhén
di vong bao hoa co6 4 dén 7 canh khong dugc thé, hodc dugc thé béng it nhit mot phén
tr thé doc 1ap dugc chon tir halogen, hydroxyl, oxo va C1-Cg alkoxy;

mdi R7 va R® ddc 14p 1a nguyén t hydro hodc nhém Ci-Cs alkyl hodc C3-Cg
xycloalkyl, hodc R7 va R8 ¢6 thé ciing véi nguyén tir nito ma ching gin vao tao thanh
nhan di vong bdo hoa ¢6 4 dén 7 canh tiy v dugc thé bang it nhit mdt phin tir thé doc
18p duogc chon tr halogen, hydroxyl, oxo va Ci-Cs alkoxy;

mdi R? va R!° doc 1ap 1a nguyén tir hydro hodc nhém C;-Ce alkyl hodc C3-Cg
xycloalkyl, hodc R® va R ¢6 thé ciing véi nguyén tir nito ma chiing gén vao tao thanh
nhan di vong bdo hoa c6 4 dén 7 canh tiy y duoc thé bang it nhat mot phan tir thé doc

14p dugc chon tir halogen, hydroxyl, oxo va Ci-Cs alkoxy;
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mdi R va R'? doc 1ap 14 nguyén tir hydro hodc nhém Ci-Cs alkyl hodc C3-Cs
xycloalkyl;

Y?1a C hodc N;

khi Y2 1a C, R? 1a nguyén tt hydro ho#c halogen, hoic nhém Ci-Cs alkyl hoic
amino;

khi Y212 N, R? 14 ving mit;

R? 12 nhém c6 cbng thie (IT) dén (VIII)

Ra R®
Re Rb Re Rb
8
N
Rd RS Rd =
NaVaVaVo (H)’ NaVaVaVal (HI),
Ra R2
RS )\
X N N X N

av), b V),

|
Rd/H/N Rd / N

(VD), s (VID, hode
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A (VII)

trong d6 trong cac cong thirc (I1) dén (VIII), n bing 0 hodc sé nguyén tir 1 dén 4, Z 1a
CH hoac N,
R?* la halogen, xyano, Ci-C¢ alkyl, C»-Cs alkenyl, C:-C¢ alkynyl hodc Cs-Cs
xycloalkyl, mdi gbc trong s cac gbe R, R, RY va R doc 1ap 1a hydro, halogen, C1-Cs
alkyl, C1-Cs alkoxy, C1-Cs haloalkyl, C3-Cs xycloalkyl hodc NRR'*, va mdi Rf doc
14p 1a halogen, Ci-Cs alkyl, Ci-Cs alkoxy, Ci-Cs haloalkyl, Cs-C¢ xycloalkyl hodc
NRBERM; va

mdi R!? va R ddc 14p 1a nguyén tit hydro hodc nhém Ci-Cs alkyl hodc C3-Cs
xycloalkyl, hoic R'3 va R c6 thé cling v6i nguyén tir nito ma ching gan vio tao
thanh nhan di vong bdo hoa c¢6 4 dén 7 canh tiy ¥ dugc thé bang it nhit mét phéan tir
thé doc 1ap dugc chon tir halogen, hydroxyl, oxo va Ci-Cs alkoxy;

hodc mudi dugc dung cua no.

[2] Hop chit theo diém 1, trong d6 R! 13
(i) hydro,
(i1)) clo,
(iii) metyl,
(iv) xyclopropyl,
(v) metoxymetyl,
(vi) hydroxymetyl,
(vii) -OR%,
(viii) -SR%,
(ix) -C(O)R,
(x) -C(O)ORY,
(xi) -(CH2)mNHC(O)RY,
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(xii)  -(CH2)mNHC(O)ORY,
(xiii) -NHC(O)NHR?,
(xiv) -NHSO:RY,
(xv) -C(O)NRRS,
(xvi) -(CH2)mNRRS,
(xvii) -SO2NR’RS, hodc
(xviii) heteroxyclyl c6 4 dén 9 canh chira mét hodc hai nguyén tr khac loai cua nhéan
doc 1ap dugce chon tir nito va oxy ma khong dugc thé hodc duoc thé béng mot
hoic hai phan tor thé doc 1ap dugc chon tir oxo, Ci-Cqalkyl,
Ci-C; alkylcacbonyl, C;-C; alkoxy, xyclopropyl, Ci-C4 alkoxycacbonyl,
-(CH2),NR'R® va C(O)NR'R®,

[3] Hop chit theo muc [1] néu trén, trong d6 R' la -(CH2)mNHC(O)R* hodc
-(CH2)mNR°R® va m bang 0.

[4] Hop chit theo muc [1], [2] hodc [3] néu trén, trong d6 R* 1a hydro, Ci-Cs alkyl
(khong duogc thé, hodc dugc thé bing mét, hai hodc ba phan tit thé doc lap duoc chon
tr flo, hydroxyl, triflometyl, Ci-Cz alkoxy, xyclopropyl, phenyl, NR'R!, oxetanyl,
oxolanyl va oxanyl), C3-Cy xycloalkyl (khong duge thé, hodc dugc thé bang mot hodc
hai phf?m tr thé doc 1ap dugc chon tir flo, xyano va C;-C; alkyl), phenyl, hogc
heteroxyclyl ¢6 4 dén 6 canh (khong duoc thé, hodc dugc thé bang mdt hodc hai nhom

C1-Cs alkyl).

[5] Hop chét theo muc [1], [2], [3] hodc [4] néu trén, trong d6 R® va R® mbi doc lap 1a
(i) hydro,

(i) Ci dén Cs alkyl (khoéng duoc thé, hodc dugc thé bing mot, hai, ba hodc bon
phan tir thé ddc 1ap duge chon tir flo, hydroxyl, metoxy, xyclopropyl, NR!'R'2,
phenyl, heteroaryl c6 5 dén 6 canh va heteroxyclyl c6 4 dén 6 canh, mdi trong s6
cac phan tir thé aryl, heteroaryl va heteroxyclyl tiy y duge thé bang mot, hai, ba,
hoac bén phén tir thé doc 1ap dugce chon tur flo, clo, oxo, metyl, metoxy,
C1-C4 alkoxycacbonyl, va phenyl),

(iii) metylcacbonyl,
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(iv) xyclopropyl,
(v) phenyl,
(vi) heteroaryl c¢6 5 dén 6 canh, hoic
(vii) heteroxyclyl c6 4 dén 6 canh,
mdi trong s6 cac nhom aryl, heteroaryl va heteroxyclyl (nhém (v), (vi) va (vii)
néu trén) tuy ¥ dwoc thé biang mot, hai, ba hoic bén phin tir thé doc lap duoc

chon tir metyl, metoxy, va C1-C alkylcacbonyl.

[6] Hop chat theo muc [1], [2], [3], [4] hodc [5] néu trén, trong d6 R? 1a nhém c6 cong
thire (II) hodc nhém c6 cdng thiac (IV).

7] Hop chét theo muc [1], [2], [3], [4], [5] hodc [6] néu trén, trong d6 R? 1a xyano.
[8] Hop chét theo muc [1], [2], [3], [4] hodc [5] néu trén, trong 6 R® 1a nhém c6 cong
thirc (II) trong d6 R? 1a xyano, R¢ 1a metyl, va mdi gbc trong sd cac gbc R®, R? va R®

doc 1ap 12 hydro, flo hodc metyl.

[9] Hop chit theo muc [1] néu trén c6 cong thirc (Ia)

CN
Re
| N
RY Z RC

1
N N

trong d6 R! 1a NHC(O)R* hodc NR°RS;

R (la)

E 14 nguyén ti nito hodc CR®;
mdi R® va R doc 1ap 1a nguyén tit hydro hodc flo;
mdi R¢ va R doc 14p 1a nguyén t hydro, flo hodc clo hogc nhém metyl;

R*1a nhém C;-Cs alkyl hodc C3-Cs xycloalkyl; va
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mdi R3 va R® 1a nguyén it hydro.

[10]  Hop chat c6 cong thirc (I) nhu duge xac dinh trong muc [1] néu trén, trong do

hop chét nay la:
5-(2,4-diclophenyl)-[1,2.,4]triazolo[ 1,5-a]pyridin;
5-(4-clophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
4-{7-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
2-flo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
2,6-diflo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
3-flo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
3-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
5-(4-clo-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-clo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl }-2-(triflometyl)benzonitril;
5-(4-clo-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } pyridin-3-carbonitril;
5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
4-{[1,2,4]triazolo[1,5-c]pyrimidin-5-yl} benzonitril;
2-flo-4-{[1,2,4]triazolo[ 1,5-c]pyrimidin-5-yl } benzonitril,
4-{6-metyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
2-flo-4-{6-metyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
5-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }-6-metylpyridin-2-carbonitril;
5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } pyrimidin-2-carbonitril,
5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } pyrazin-2-carbonitril;
2,3-diflo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;
3-flo-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
4-metyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridin-2-carbonitril;
3,5-dimetyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}pyridazin-3-carbonitril;
6-metyl-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
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2-flo-5-metyl-4-{[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;

3-clo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

3-metoxy-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril,

5-metyl-6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-3-carbonitril;

3-etyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;

3-flo-5-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;

3-amino-4-{[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

3-bromo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

1-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}piperidin-4-carbonitril;

4-|7-(hydroxymetyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]|benzonitril;

metyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat;

Axit 5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxylic;

4-{7-xyclopropyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-[7-(pyrolidin-1-cacbonyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

5-(4-xyanophenyl)-N-(2-metoxyetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

4-{7-[(2S)-2-metylpyrolidin-1-cacbonyl]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

4-[7-(3-metylpyrolidin-1-cacbonyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
yl]benzonitril;

5-(4-xyanophenyl)-N-(3-metoxyphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[2-(3-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[2-(4-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[2-(3-metoxyphenyl)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-(3-clophenyl)-5-(4-xyanophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

N-(4-clophenyl)-5-(4-xyanophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(6-metylpyridazin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

carboxamit;
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5-(4-xyanophenyl)-N-(2-metylpyrimidin-5-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[(3-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

N-[(4-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[(3-metoxyphenyl)metyl]-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

N-butyl-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1H-imitazol-4-yl)metyl]-[1,2,4]triazolo[1,5-
alpyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1H-pyrazol-4-yl)metyl]-[1,2,4]triazolo[1,5-
alpyridin-7-carboxamit;

tert-butyl 3-({[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]formamido } metyl)azetidin-1-carboxylat;

5-(4-xyanophenyl)-N-[2-(morpholin-4-yl)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[2-(4-metylpiperazin-1-yl)etyl]-[1,2,4]triazolo[1,5-
a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(propan-2-yl)-[1,2.4]triazolo[1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-ylmetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(1-metylazetidin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(2-hydroxyetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
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4-{7-[(xyclopropylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-[7-(etylamino)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-{7-[(oxan-4-ylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(oxolan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(2,2-difloetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(3,3,3-triflopropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-(7-{[3-(morpholin-4-yl)propyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-{7-[(2-hydroxy-2-metylpropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

4-{7-[(3-metoxypropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(oxolan-2-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril;

4-(7-{[2-(dimetylamino)etyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-[7-(benzylamino)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl|benzonitril;

4-(7-{[(2-flophenyl)metyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(3-flophenyl)metylJamino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(4-flophenyl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-[7-(xyclopropylmetoxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-[7-(benzyloxy)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

tert-butyl N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]carbamat;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]axetamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]benzamit;

tert-butyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]carbamat;
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2-flo-4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril,;

2-flo-4-{7-[(3,3,3-triflopropyl)amino]-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-(7-{[(3-metyloxetan-3-yl)metyl]Jamino}-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril,

2-flo-4-(7-{[(3-phenyloxetan-3-yl)metyl]Jamino}-[1,2,4]triazolo[1,5-a]pyridin-
5-yl)benzonitril;

4-{7-[2-(dimetylamino)etoxy]-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-2-
flobenzonitril;

2-flo-4-{7-[2-(pyrolidin-1-yl)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-2-ylmetoxy)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-{7-[2-(2-oxopyrolidin-1-yl)etoxy]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-3-ylmetoxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril,

2-flo-4-[7-(2-oxopyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl|benzonitril;

2-flo-4-[7-(2-0x0-1,3-0xazolidin-3-y1)-[1,2,4 ]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-N-
metylaxetamit;

2-flo-4-[7-(morpholin-4-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-[ 7-(3-metoxyazetidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

4-[7-(3-metoxyazetidin-1-y1)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-ylbenzonitril;

4-(7-{2-oxa-6-azaspiro[3,3 Jheptan-6-yl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

tert-butyl 4-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]piperazin-1-

carboxylat;
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tert-butyl 6-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2,6-
diazaspiro[3,3 Jheptan-2-carboxylat;

metyl N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;

4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-2-flobenzonitril,

4-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropansulfonamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]benzensulfonamit;

3-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-1-phenylure;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metoxypropanamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-y1]-2-phenylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-y1]-3,3,3-
triflopropanamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
metoxyaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yi]xyclobutancarboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(oxan-4-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-(piperidin-1-
yl)axetamit;

(25)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxolan-2-
carboxamit;

(2R)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]oxolan-2-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl1]-2-

(dimetylamino)axetamit;
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N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxolan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-1-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]Joxan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-4-metyloxan-4-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metyloxetan-
3-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxetan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2,2-
difloxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
xyclopropylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-metoxy-2-
metylpropanamit;

1-xyano-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-
floxyclobutan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(oxetan-3-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl1]-3,3,3-
triflopropanamit;

4-[7-(benzylsulfanyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

sulfonamit;
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5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
sulfonamit;

5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[ 1,2,4]triazolo[1,5-a]pyridin-7-
sulfonamit;

2-(azetidin-1-yl)-N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]axetamit;

4-{7-amino-6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

5-(4-etynylphenyl)-[1,2,4]triazolo[1,5-a]pyridin;

4-(7-{[(propan-2-yl)amino|metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(2,2,2-trifloetyl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(oxetan-3-yl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(oxetan-3-ylmetyl)amino|metyl}-[ 1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(2,2-difloetyl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-3-
yl)benzonitril;

4-[7-({[(3-clophenyl)metyl]Jamino}metyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
yl]benzonitril;

4-(7-{[(xyclopropylmetyl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-[7-({[(3-metoxyphenyl)metylJamino } metyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
yl]benzonitril;

- 4-{7-[(3-metoxyazetidin-1-yl)metyl]-[1 ,2,4]triazolo[1,5-a]pyridin-5-

yl}benzonitril;

4-(7-{[(oxolan-3-yl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(oxolan-3-ylmetyl)amino|metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-{7-[(xyclopropylamino)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
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xyclopropylmetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;
2-metoxyetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;
1-metylpiperidin-4-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl]carbamat;
3-(dimetylamino)propyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl]carbamat;
2-(dimetylamino)etyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-
7-yl]carbamat;
oxolan-3-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-metylbenzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-flobenzonitril;
4,6-dimetyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyrimidin-2-carbonitril;
5-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril;
5-(4-clo-3-metoxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin;
2-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-metylbenzonitril;
3-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril,
4-{7-hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;
2-flo-4-{7-hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-2-flo-5-metylbenzonitril;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}piperazin-1-carbonitril;
3,5-diflo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
2-flo-3-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
4-[7-(metoxymetyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]metyl} axetamit;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]lmetyl}xyclopropancarboxamit;

4-{6-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril,

-51-



26591

4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-2-flo-3-metylbenzonitril
hydroclorua;

5-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril;

4-[7-(piperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-[7-(4-axetylpiperazin-1-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

4-{7-[(2,3-dihydroxypropyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-
metylbenzonitril;

N-[5-(4-xyano-3-flo-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]axetamit;

4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2,3-diflobenzonitril;

4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-5-metylbenzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]formamit;

6-amino-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}pyridin-2-carbonitril;

N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
hydroxyaxetamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-3,3,3-triflo-
2-hydroxypropanamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-hydroxy-2-
metylpropanamit;

N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]axetamit;

tert-Butyl N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

N-[5-(4-xyano-3-flophenyl)-[1,2.4]triazolo[ 1,5-a]pyridin-7-yl]Joxetan-2-
carboxamit;

N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

- 3-flo-4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-

yl}benzonitril;

N-[5-(6-xyano-4-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]axetamit;
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5-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-4-metylpyridin-2-carbonitril;
4-{7-Hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl }-3-metylbenzonitril;
N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;
5-{7-Hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-6-metylpyridin-2-carbonitril;
3-metyl-4-(7-{2-oxa-6-azaspiro[3,3 Jheptan-6-yl }-[1,2,4]triazolo[ 1,5-a]pyridin-
5-yl)benzonitril;
N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-3,5-diflobenzonitril,
N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-y1]-2,2-
difloxyclopropan-1-carboxamit;
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-3-clobenzonitril;
4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-2,3-diflobenzonitril;
N-[5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit; hodc
N-[5-(4-xyano-5-flo-2-metylphenyl)-[ 1,2,4 ]triazolo[1,5-a]pyridin-7-
yl]axetamit;
hodc mubi dugc dung ctia no.
[11]  Duoc phim chira hop chét ¢ cong thirc (I) hodc mubi duoc dung ctia né, nhu
duoc xdc dinh trong muc [1] néu trén, két hop véi ta duge, chit pha lodng hodc chit

mang dugc dung, va tuy y mot hodc nhiéu chét trj liéu khéc.

[12] Duoc phdm theo muc [11] néu trén, trong d6 dugc phdm nay 1a chét (rc ché

PHD.

[13]  Duoc phdm theo muc [11] néu trén, trong d6 dugc phdm nay 1a chit dé diéu
tri ton thuong thian cép tinh, bénh than man tinh, suy tim mét bu cép tinh, suy tim sau

con dau tim hodc bénh dong mach ngoai bién.

[14]  Hop chét ¢ cong thirc (I) hodc mudi duge dung clia né, nhu duge xéc dinh

trong muc [1] néu trén, dé dung trong tri liéu.
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[15]  Hop chat c6 cong thirc (I) hodc mudi duoc dung ciia nd, nhu duge xac dinh
trong muc [1] néu trén, ding dé diéu trj tén thuong than cép tinh, bénh thian man tinh,

suy tim mat bu c4p tinh, suy tim sau con dau tim hodc bénh déng mach ngoai bién.

[16]  Hop chét co cong thirc (I) hodc mudi duge dung cta n6, nhu duge xac dinh

trong muc [1] néu trén dé trc ché PHD & bénh nhan.

[17] Hop chét co cong thue (I) hodc mubi duoc dung cua nd, nhu duge x4c dinh
trong muc [1] néu trén, dé bao ché thude nham diéu trj tén thuong than cép tinh, bénh
than man tinh, suy tim mat bu cip tinh, suy tim sau con dau tim hodc bénh dong mach

ngoai bién.
M@é ta chi tiet sang che

A"

Trong ngit canh ctia ban md ta ndy, thuat ngit "tri liéu" con bao gbm "phong
b&nh" trir khi c6 quy dinh khéc. Céac thuit ngit "viéc tri liéu" va "phép tri li¢u" cling
dugc hiéu tuong tu.

Phép phong bénh duoc cho 12 dic biét 6 lién quan t&i diéu tri nguoi da o tién
st mac, hodc duge cho 1 ¢6 nguy co cao méc, cac rdi loan hodc tinh trang bénh dang
quan tdm. Ngudi c¢6 nguy co méc cic rdi loan hodc tinh trang bénh cu thé thuong bao
gdm nguoi co yéu td gia dinh vé rdi loan hodc tinh trang bénh nay, hoic ngudi da
duoc xac dinh béng cac sang loc hodc xét nghiém di truyén 1a dic biét d& mac cac rbi
loan hoic tinh trang bénh nay hodc ngudi dang trong pha tién triéu ching ctia rdi loan
nay.

Céc thuat ngit “dicu tri,” “su di€u tri,” va “viéc di€u tri” bao gom viéc cai thién

99 ¢

céc trang thai dugc md td & day. Céc thuat ngir “diéu tri,” “su diéu tri,” va “viéc diéu
tri” bao gf‘)m tAt ca cac quy trinh lam chdm, ngin chin, kim ham, kiém soat, hodc
ngung tinh trang bénh hodc sy tién trién cua céc trang thai dugc mo ta & day, nhung
khong nhét thiét biéu thi su loai b hoan toan tt ca cac triéu ching hodc su chita khoi

9% ¢

trang thai. Cac thuat ngtt “di€u tri,” “su diéu tri,” va “viéc di€u tri” nham bao gdm

diéu tri tri liéu va phong ngtra cic tinh trang bénh néu trén.
Nhu duoc st dung & day, cac thudt nglt “tinh trang bénh ly” “rbi loan”, va
“bénh” d& clp dén trang trai khong khoe hoic bat thudng bat ky. Thuat ngir “tinh

trang bénh di kém véi yéu t6 ¢6 thé gy giam oxy md va/hodc cac su thay doi gdy
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giam oxy md khac phu thudc vao HIF” bao gbém tinh trang bénh, rdi loan va bénh
trong do viée trc ché PHD, cu thé 1a PHD1, dem lai loi ich tri lidu, nhu tinh trang giam
oxy huyét hoic thiéu méau cuc bd, vi du vé chiing bao gdm:

(1) Réi loan chuyén héa va tim mach: dot quy; nhdi mau co tim bao gdm nhdi mau
co tim cép tinh; suy tim sung huyét; x0 vita dong mach; suy tinh mach man tinh; xo
gan do tim; dai thao duong; suy tim mat bu cp tinh; suy tim sau con dau tim; bénh
dong mach ngoai bién; va tic dong mach;

(2) Réi loan huyét hoc: bénh thiéu mau;

3) R&i loan phéi: bénh phéi tac nghé&n man tinh; tdc mach phéi; say d§ cao; suy ho
hép cAp tinh; va bénh phéi k& (interstitial lung disease-ILD) bao gdm ILD tir phat, nhu
xo phdi phdi tu phat, bénh viém phdi k& bong vay, bénh viém phdi k& khong dic hiéu,
viém phdi td chic héa vo cin, bénh phdi k& két hop viém tiéu phé quan hd hép, bénh
viém phdi k& cip tinh hodc bénh viém phdi ké bach huyét;

(4) RO loan than: suy than cip tinh; tén thuong than cip tinh; bénh thin man tinh;
va tén thuong tai truyén dich thiéu mau cuc bd than;

(5) Bénh ung thu: bénh bach cAu (bénh bach cdu tiy man tinh va bénh bach ciu
lympho man tinh); ung thu vi; ung thu ni¢u-sinh duc; ung thu da; ung thu xwong; ung
thu tuyén tién liét; ung thu gan; ung thu ndo; ung thu thanh quan, ti mat, truc trang,
tuyén cén giap, tuyén giap, tuyén thuong than, mo than kinh, bang quang, dau, cb, da
day, phé quan, va than; ung thu biéu mé té bao day, ung thu biéu mo té bao vay, ung
thu biéu md da di cin, sarcom xuong, sarcom Ewing, sarcom té bao vong, va sarcom
Kaposi; u tuy, khéi u t& bao khdng 18, khéi u té bao tiéu dao, khdi u lympho bao va
bach cAu hat cip tinh va man tinh; khdi u té bao c6 16ng, u tuyén, ung thu biéu mé tiy
xuong, u tiy thugng than, budu than kinh niém mac, u cin hach rudt non, u than kinh
mang sung tang san, u hdi chiing Marfan, Wilms’ u, u tinh hoan, u buéng tring, u co
tron, loan san cd tir cung, u nguyén bao than kinh, u nguyén bao véng mac, hdi chimg
r6i loan sinh tu, sarcom co van, u ndo t& bao sao, lymphd khoéng Hodgkin, ting canxi
mau &c tinh, bénh da hdng ciu, ung thu md tuyén, u nguyén bao than kinh dém da
hinh, u than kinh dém, lymphd, vau héc tb 4c tinh; va

(6) R&i loan gan: tén thuong tai truyén dich thiéu méau cuc bd gan.
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Hop chét nay co thé hitu hiéu dé hodc diéu tri, vi du, bénh nhu bénh tim (co tim
phi dai, suy tim cdp tinh va suy tim man tinh bao gdm suy tim sung huyét, bénh co
tim, chimg dau thit ngyuc, viém co tim, ching loan nhip tim, ching tim dép nhanh,
nhdi méau co tim, v.v.), thiéu mau cuc bo co tim, suy tinh mach, suy tim sau nhdi mau
co tim, huyét 4p cao, bénh tim do phdi, chimg xo cing dong mach bao gdm xo vira
dong mach (ching phinh mach, xo vita ddng mach vanh, xo vita ddng mach néo, xo
vita dong mach ngoai bién, v.v.), su can thiép (tao hinh mach vanh qua da, dét stent,
ndi soi mach vanh, si€u am trong mach, tri li¢u tdc mach vanh, V.V.)- va tbn thuong
ndi tang/tic/day mach lién quan dén ghép tim, tai tic/tai hep mach sau thu thuét bic
ciu, bénh hd hip (hdi ching nhidm lanh, viém phdi, hen, ting ap phdi, nghén/tic
mach phdi, v.v.), réi loan xuong (rdi loan xuong khong chuyén hoa nhu giy xwong,
tai gdy xuong, bién dang xwong/gai cot sbng, ung thu xwong, u tiy, chimg loan san va
veo cot sébng, khuyét tat xuong, bénh lodng xuwong, bénh nhuyén xuwong, bénh coi
xuong, viém xuong xo hda, loan dudng xuong than, bénh Paget cua xuong, viém cot
sdng bi cimg, viém khép dang thdp man tinh, thodi hoa khép gbi va pha hiy mo khép
trong cac roi loan tuong ty ctia nd, v.v.), bénh viém (bénh mang ludi, bénh thén, tdn
thwong than kinh, chimg viém khép nhu viém khép dang thip man tinh, viém khép
xuong, viém cdt sdng va viém mang xuong dang thdp, viém sau phiu thuét/ton
thuong, giam sung, viém hong, viém bang quang, viém da di truyén, bénh viém rudt
nhu bénh Crohn va viém loét rudt két, viém mang ndo, bénh viém mét, bénh viém
phdi nhu viém phdi, viém phdi do silic, u hat phdi va lao phdi, v.v.), bénh di ung
(viém miii di tng, viém mang két, di ung thuc an, di img phén hoa, sb¢c phan v¢, v.v.),
chimg phu thudc thude, bénh thoai héa than kinh (bénh Alzheimer, bénh Parkinson,
X0 cing teo co mot bén, bénh ndo do AIDS, v.v.), ton thuong hé than kinh trung vong
(rdi loan nhu xuét huyét ndo va ching ndi mau nio va tac dung phu va céc bién ching
cta no, tdn thuong dau, tén thuong cot sdng, phil ndo, v.v.), ching mat tri, suy giam
tri nhd, suy giam y thirc, chiing quén, triéu chimg lo lang, hoi chiung hoang so, tinh
trang khong hai long, r6i loan tAm than (trérn cam, dong kinh, lam dung rugu, v.v.),
r6i loan tudn hoan ngoai bién thiéu mau cuc bd, ching huyét khdi tinh mach sau, rdi
loan tudn hoan ngoai bién téc, viém tic ddng mach 16n do xo hod (arteriosclerosis
obliterans-ASO), viém mach huyét khbi tic nghén, bénh tiéu duong (bénh tiéu dudng

typ 1, bénh tiéu dudng typ 2, bénh tiéu duong type 1,5 (bénh dai thao duong tu mién
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tiém 4n & nguoi 16n (LADA-Latent Autoimmune Diabetes in Adults)), dai thao duong
thai ky, dai thao dudong kém theo giam tiét insulin, ddi thao duong do béo phi, suy
giam dung nap glucoza (IGT), gidm dung nap glucoza lic doi (IFG-Impaired Fasting
Glucose), giam duong huyét lic d6i (IFG-Impaired Fasting Glycaemia), v.v.), cic
bién chimg tiéu duong (tén thuong than kinh, bénh than, bénh mang ludi, bénh duc
thity tinh thé, bién ching mach mau 16n, thiéu xwong, hén mé do bénh tiéu dudng gy
ra, bénh truyén nhidm (nhiém tring hd hip, nhidm trung tiét niéu, nhidm tring hé tidu
héa, nhiém tring da va mdé mém, nhiém trung chi dudi, v.v.), chimg hoai tt do bénh
tiéu duong, chimg kho miéng, suy giam thinh luc, tén thuong mach mau ndo, rdi loan
tudn hoan ngoai bién, v.v.), mét tu chu tiéu tién, rbi loan chuyén héa/dinh dudng (béo
phi (vi du, bénh té bao Mast 4c tinh, béo phi ngoai sinh, béo phi do du thira insulin
trong mau, béo phi do ting san, phat phi do tuyén yén, béo phi do giam san, béo phi
do giam hoat dong ctia tuyén giap, béo phi ving dudi ddi, béo phi tridu chimg, béo phi
tré em, béo phi phéan trén co thé, béo phi do dinh dudng, béo phi do man duc, bénh té
bao Mast toan than, béo phi thong thuong, béo phi trung tdm, v.v.), chiing boi thuc,
chimg lipit huyét cao, chimg cholesterol huyét cao, suy giam dung nap glucoza, v.v.),
hdi chimg khang insulin, hoi ching X, hdi ching béo phi noi tang, réi loan chirc ning
sinh duc nam hodc nir gidi, ton thwong mach mau ndo (tén thuong mach méau ndo
khong tri€u ching, thiéu mau ndo cuc bd tam thoi, dot quy, ching mét tri do mach
mau ndo, bénh nio do tang huyét 4p, nhdi mau ndo, v.v.), phit ndo, rdi loan tudn hoan
ndo, tén thuong mach méu ndo hoi quy va du chin (hoéi ching than kinh, hoi chiing
tam than, hoi chirng chui quan, suy gidm hoat dong sinh hoat héng ngay, v.v.), bénh
than (viém thén, viém than tiéu cau, xo cung tiéu cau than, suy than, bénh ly vi mach
huyét khdi, bénh than do tiéu duong, hdi ching than hu, xo cing mach than do cao
huyét 4p, céc bién ching ctia viéc thim tich mau, tn thuong noi tang bao gdm bénh
than do buc xa, v.v.), rdi loan thi gidc (glocdm, ting nhan 4p, v.v.), chimg huyét khdi,
suy da do quan, 16i loan chitc nang 16p ndi mac, cac bénh tudn hoan khac (réi loan
tudn hoan ndo do thiéu mau cuc bd, bénh Raynaud, bénh Buerger, v.v.), bénh tac phéi
man tinh, viém phéi k&, viém phdi do Pneumocystis carinii, 1di loan md lién két (vi
du, Lupus ban dé hé théng, bénh cirng da, viém da dong mach, v.v.), roi loan gan
(viém gan va xo gan bao gdm céc loai man tinh, v.v.), rdi loan hé tiéu hoa (viém da

day, loét da day, ung thu da day, rdi loan sau phau thuat da day, tiéu héa kém, loét
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thuc quan, viém tuy, polyp rudt két, soi mat, bénh tri, gidn tinh mach thuc quan va da
day, v.v.), r6i loan huyét hoc/tao huyét (bénh ting héng cAu, ban xuét huyét dudi
fnach, bénh thiéu mau huyét tan tu mién, hoi chimg ddng mau rai ric ndi mach, da xo
ctng, v.v.), khdi u rén, u (u hic t§ 4c tinh, lymphd 4c tinh, ung thu co quan tiéu hoa
(vi du, da day, rudt, v.v.), v.v.), cdc bénh ung thu va man tinh di kém vdi nd, ung thu
ac tinh, réi loan noi tiét (bénh Addison, hoi ching Cushing, u tiy thugng than, cuong
aldosterol nguyén phat, v.v.), bénh ctia co quan sinh duc/tiét niéu nam (viém bang
quang, phi tuyén tién liét, ung thu tuyén tién liét, bénh qua duong tinh duc, v.v.), bénh
phu khoa (réi loan mén kinh, ngd ddc mau thai ky, lac ndi mac tr cung, xo hda tl
cung, bénh budng trimg, bénh tuyén vi, bénh lay truyén qua dudng tinh duc, v.v.),
bénh truyén nhiém (bénh truyén nhidm do virut, vi du, virut cytomegalo, virut cim va
virut ecpet, bénh truyén nhiém do rickettsial, bénh truyén nhiém do vi khuén, V.V.),
chting ngd ddc méau (nhidm tring mau, séc nhiém khuén, endotoxic shock, nhidm
trung mau gram am, hdi ching sbc chét doc, v.v.), bénh da liéu (seo 161, u mau, bénh
vay nén, v.v.).

Pé dung cho muc dich chita bénh dugc dé cép trén day, litu luong ding, tit
nhién, sé thay ddi thy theo hop chat duoc sir dung, phuong thirc ding, phuong phép
diéu tri mong mudn va rdi loan can diéu tri. Vi dy, liéu hing ngay cua hop chét theo
sang ché, néu duoc x6ng, c6 thé nim trong khoang tir 0,05 microgam trén mdi trén
mbi kilogam thé trong (ug/kg) dén 100 microgam trén mdi trén mdi kilogam thé trong
(ng/kg). Theo cach khac, néu hop chat nay dwgc ding qua dudng miéng, tiép theo,
lidu hing ngay ctia hop chit theo sang ché c6 thé nam trong khoang tir 0,01 microgam
trén mdi trén mdi kilogam thé trong (pg/kg) dén 100 milligrams trén mdi trén mdi
kilogam thé trong (mg/kg).

Céc hop chét c6 cong thire (I) va mubi dugc dung ciia né c6 thé duge sir dung
riéng biét nhung s& thuong duge ding & dang dugce phdm trong d6 hop chit/mudi c6
cong thirc (I) (thanh phin hoat tinh) dugc két hop véi ta duoc, chit pha loang hodc
chit mang duoc dung.

Do d6, sang ché con d& xuét dugc phdm chira hop chat c6 cong thire (I) hodc
mudi duogc dung ctia n6 nhu dugc x4c dinh trong ban mo ta nay, két hop véi ta duogc,

chét pha loang hodc chit mang dugc dung.
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Sang ché con @ xuét thém quy trinh bao ché dwoc phdm theo sang ché bao
gf“)m tron hop chit c6 cong thire (I) hodc mudi duge dung ciia né nhu duge xac dinh
trong ban mo ta nay vai ta duoc, chat pha loang hodc chit mang duoc dung.

Céc quy trinh thong thudng dé lua chon va bao ché duoc pham thich hop dugc
md ta trong, vi dy, "Pharmaceutics - The Science of Dosage Form Design", M. E.
Aulton, Churchill Livingstone, 1988.

Chét mang, chét pha lodng hodc t4 dugc dugc dung co thé duoc st dung trong
dugc phém theo sang ché 1a cac chét thuong dugce st dung trong linh vuc dugce phém,
va bao gdm, nhung khong chi gi6i han &, duong, rugu dudng, tinh bdt, cac chét trao
ddi ion, nhdm oxit, nhém stearat, lexithin, huyét thanh protein, nhu albumin huyét
thanh cia ngudi, cdc chat dém nhu phosphat, glyxin, axit sorbic, kali sorbat, hdn hop
glyxerit mot phs‘?ln clia axit béo thuc vat bdo hoa, nudc, mudi hodc chit dién phan, nhu
protamin sulfat, dinatri hydro phosphat, kali hydro phosphat, natri clorua, mubi kém,
silic oxit dang keo, magie trisilicat, polyvinyl pyrolidon, chit gdc xenluloza,
polyetylen glycol, natri carboxymetylxenluloza, polyacrylat, sip, polyetylen-
polyoxypropylen-polyme khdi, polyetylen glycol va m& ciru.

Duoc phdm theo sang ché ¢ thé duoc ding qua dudng miéng, ngoai dudng
tiéu hoa, bang cach x6ng hit, trong truc trang, trong mili, trong m4, trong 4m dao hodc
dang vién cdy. Viéc dung qua dudng miéng 12 dwoc vu tién. Duge phdm theo sang ché
c6 thé chira bit ky ta dugc, chit pha loang hodc chit mang duge dung khong doc
thong thuong. Thuat nglt ngoai dudng ti€u hda nhu dugce sir dung trong bdn mo ta nay
bao gdbm k§ thuat tiém hodc truyén duéi da, trong da, trong tinh mach, trong co, trong
khép, trong hoat dich, trong xuwong ¢, trong néo tuy, vung t6n thuong va trong so.

Dugc pham c6 thé & dang ché phdm tiém v6 trung, vi du, duéi dang hdn dich
nuéce hodc dau tiém vo tring. Cac hdn dich nay c6 thé duoc bao ché theo k§ thuat di
biét trong linh vuc nay bing cich st dung tic nhan phan tin hodc thdm w6t (nhu, vi
du, Tween 80) va tac nhan tao huyén phu thich hgp. Ché phim tiém v6 khuén ciing c6
thé 14 dung dich hogic huyén phi tiém v6 khudn trong chét pha lodng hodc dung méi
khong doc, st dung dugc theo dudng ngoai ti€u hoa, vi du, dudi dang dung dich trong
1,3-butandiol. Trong s& cac chét pha lodng va dung mdi chap nhan duoc ma cé thé
dugc st dung la mannitol, nuée, dung dich nhéaner va dung dich natri clorua dr?mg

treong. Ngoai ra, cac dau cd dinh vo khuén théng thudng duoc st dung 1am dung moi
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hodc moi trudng huyén phit héa. Nhim muc dich nay, ddu 6n hoa, c¢b dinh bt ky c6
thé dwoc st dung bao gdm cac mono hodc diglyxerit tdng hop. Axit béo, nhu oleic
axit va cac dan xuét glyxerit ctia n6 1a hitu ich trong viéc bao ché ché phdm tiém, nhu
cic ddu duogc dung tu nhién, nhu diu oliu hodic diu thdu dau, dic biét & dang
polyoxyetyl héa clia chiing. Dung dich hodc hdn dich dang diu con c6 thé chua chit
pha lodng hosc chét phén tan ruou mach dai.

Dugc pham theo sang ché c6 thé dugce dung qua duong miéng & dang liéu chép
nhan dugc qua dudng miéng bét ky bao gdm, nhung khong chi gi6i han &, vién nang,
~vién nén, bdt, hat, va hdn dich va dung dich nudc. Cac dang lidu nay dugc bao ché
theo k¥ thuat da biét r5 trong linh vuc bao ché duge phim. Trong trudng hop vién nén
dung qua dudng miéng, chat mang thuong dugc sit dung bao gdm lactoza va tinh bot
ngd. Tac nhan bdi tron, nhu magie stearat, ciing thudng dugc thém vao. Pé diung qua
dudng miéng & dang vién nang, chit pha lodng hitu ich bao gdm lactoza va tinh bot
ngd say kho. Khi hdn dich nudc duoc ding qua duong miéng, hoat chét duge két hop
v6i chét nhil héa va/hodc chét tao huyén phu. Néu mudn, mot sb tac nhan tao ngot, tao
mui hodc tao mau ciling c6 thé dugc thém vao.

Dugc phim theo sang ché ciing ¢ thé duoc ding & dang vién dat d& ding
thubc theo duong truc trang. Duge pham nhu vay c6 thé duge diéu ché bing cach két
hop thanh phan hoat tinh véi ta duoc khéng gy kich thich phu hop, ta dugc nay &
dang ran & nhiét do thuong nhung & dang 1dng & nhiét d§ truc trang va do do6 s€ tan
c¢hay trong truc trang dé giai phong thanh phan hoat tinh. Cac nguyén liéu nay bao
gbm, nhung khong chi giéi han &, bo cacao, sap ong va polyetylen glycol.

Duoc phdm theo sang ché c6 thé duoc ding bang cach xit vao rhﬁi hodc xong.
Céc dugc pham nay duogc bao ché theo theo cac ky thudt da duoc biét 15 trong linh
vue bao ché dugc phém va ¢6 thé duoc bao ché & dang dung dich trong nudc mubi, st
dung ruou benzylic hodc cic chét bao quan thich hop khac, chit hoat hoa hap thu dé
gia tdng do sinh kha dung, flocacbon, va/hodc cac chét hoa tan hodc phan tan khéc da
biét trong art.

Tuy thudce vao dudong dung, tot hon néu duge phidm nay chtra thanh phan hoat
tinh v6i lugng nam trong khoang tir 0,05 dén 99 % trong luong, t6t hon nita néu tir

0,05 dén 80 % trong luong, con tét hon néu tir 0,10 dén 70 % trong lugng, va ciing tét
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hon nita néu tir 0,10 dén 50 % trong lwong, toan bd cic phin trim trong lugng nay
tinh theo tdng lwong dugc phim.

Céac hop chit theo sang ché (nghia 13, cdc hop chit c6 cong thirc (I) va mubi
dugc dung ctua nd) co thé con duge dung v6i céc hop chit khac dugc st dung dé diéu
tri cac tinh trang bénh néu trén.

Do d6, sang ché con dé cap dén phép tri liéu két hop trong d6 hop chit theo
sang ché hodc dugc phdm hoic ché phim chitra hop chét theo séang ché dugc dung véi
mot hodc nhiéu chit tri liéu khac dé didu tri mot hodc nhiéu tinh trang bénh néu trén.
Céc chét trj liéu nay c6 thé dugc chon tir cac chét sau:

(i) Chét phong bé thu thé angiotensin II nhu Candesartan, Losartan, Valsartan,
Irbesartan, Telmisartan, Olmisartan hodc Azilsartan;

(ii) Thube loi tiéu;

(iii) Chét e ché ACE va Renin;

(iv) Chét d6i khang thu thé adrenergic alpha; va

(v) Thudc gidn mach.

Céc san phim két hop nay sir dung céc hop chét theo sang ché trong khodng
lidu lugng duge mb ta trong ban md ta nay va cac dugc chat khac trong khoang lidu
lugng duoc phé chuén.

Vi du thwe hién sing ché

Bay gio0, sang ché s& dugc giai thich c6 dua vao cic vi du minh hoa sau, trong
d6 cac nguyén lidu ban dau va chét phan tng dugc st dung 1a mua duoc tir cac nha
cung cip hoidc dugc diéu ché theo cac quy trinh trong cac tai liéu chuyén nganh.

Phd cong hudng tir hat nhan (NMR) duoc ghi & 400 MHz hodc 300 MHz nhu
da néu va ¢ 300,3K trir khi c¢6 quy dinh khac; do dich chuyén héa hoc (8) duoc thong
béo theo phan triéu. Phd duoc ghi bang cach st dung thiét bj Bruker 400 AVANCE
duoc lap b do Smm BBFO duoc didu hanh bsi phan mém Bruker TopSpin 2.1, hodc
bang thiét bi Bruker 400 AVANCE-III duoc lip bo do Smm BBFO duoc didu hanh
bdi phdn mém Bruker TopSpin 3.0, hodc bang thiét bi Bruker 300MHz AVANCE II
dugc 1ip bd do Smm DUL duoc didu hanh bdi phin mém Bruker TopSpin 1.3.
| Do tinh khiét dugc danh gia bing cach sir dung mét hodc nhidu cach sau:

e UPLC vé6i do UV (mang diot quang) trong khodng budc séng rong, thuong
ndm trong khoang tir 220-450 nm, bang cach sit dung hé Waters Acquity
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UPLC duoc lip cot Acquity UPLC BEH hoic HSS C18 (dudng kinh trong
2,1mm x chiéu dai 50mm) hoat dong & 50 hoac 60 °C. Pha dong thuong gém
cO axetonitril hodc metanol dugc trdn véi nudce chira axit formic 0,1% hoac
amoniac 0,025%. Phd khdi dugc ghi bang khéi phd ké bdn cuc don Waters
SQD bang cach sir dung phuong phap ion héa ap sut khi quyén.

e UPLC do UV (mang diot quang) trong khodng budc song rong, thuong nim
trong khoang tir 200-500 nm, bang cach st dung hé Waters Acquity H-Class
UPLC dugc didu hanh boi phin mém Empower-2. Phd khdi duoc ghi bing
khéi phd ké bén cuc don Waters SQD bang cach sir dung phuong phép ion hoa
phun dién. Pha dong gém c6 5 mM amoni axetat hodc axit formic 0,1% trong
nudc va axetonitril bang cach st dung cot Acquity UPLC BEH hozc HSS C18
(duong kinh trong 2,1mm x chiéu dai 50mm).

e LCMS vé6i do UV (mang diot quang) trong khoang budc séng rong, thuong
nam trong khoang tir 200-500 nm va viéc do con dugce quan sat & budc song
260 nm va tan sb 80, bang cach st dung hé Shimandzu Nexera LCMS-2020
duoc didu hanh béi phin mém Lab Solution. Phd khdi duoc ghi bang khdi phd
ké bbn cuc don bing cach str dung phuong phép ion héa phun dién. Pha dong
gbdm c6 20 mM amoni axetat tron v6i nudc va metanol bang cach st dung cot
Waters X-bridge (C18, 5 um, duong kinh trong 4,6 mm X 150 mm).

e LCMS véi do UV (mang diot quang) trong khodng budc song rong, thuong
nim trong khoang tir 200-500 nm, bing cach st dung hé Waters ZQ-2000 dugc
diéu hanh bdi phdn mém Empower-1. Phd khéi duge ghi bang khdi phd ké bon
cuc don Waters ZQ bang cach sit dung phuong phép ion héa phun dién. Pha
dong gdbm c6 amoniac 0,1% trdn véi nudc va axetonitril bang céach st dung cot

Waters X-bridge (C18, 5 um, duong kinh trong 4,6 mm X 150 mm).

Céc hop chit duoc tinh ché bing cach sir dung sic ky pha thong thuong trén
silic oxit, bang cach sir dung éng Biotage hoic Isolute KP-Sil hodc 6ng Kinesis Telos
Silica, hodc trén silic oxit bazo, bang céch sir dung 6ng Biotage hoidc Isolute KP-NH,
hoic bang phuong phap sic ky pha dao, bang cach str dung 6ng Biotage hodc Isolute
KP-C18-HS hodc bang éng SCX-2 hodc gidi phong theo mé Strata, hodc bang HPLC

diéu ché.
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HPLC diéu ché dugc tién hanh béng céach st dung mot hodc nhiéu hé sau:

e H¢ Agilent Technologies 1100 Series hodc h¢ Waters LC/MS tinh ché tu dong
thuong sit dung cdt Waters dudng kinh trong 19 mm x chiéu dai 250 mm C18
nhu XBridge hodc SunFire 5 pm cac chit & nhiét 6 trong phong.

e Hg Shimadzu HPLC diéu ché thuong st dung dudng kinh trong 19 mm x chiéu
dai 150 mm c6t C18 Sum hodc dudng kinh trong 20mm x chiéu dai 250mm cot
C8 5um cac chdt & nhiét do trong phong. Hé Shimadzu HPLC diéu ché duoc
diéu hanh boi phian mém LC-Solution.

Pha dong thudng gdm c6 axetonitril hodc metanol tron véi nude chua axit
formic 0,1% hodc amoniac 0,1%, trir khi c6 quy dinh khéc.
Rt trong céac vi du sau c¢6 nghia 1a nhiét do nam trong khoang tir 20°C dén 25°C.

Céc chit viét tat

Ac axetyl

AcOH axit axetic

app. biéu kién (phd)

aq dung dich nuéc

Bn, Bzl benzyl

BOC, Boc tert-butoxycacbonyl

Bp diém soi,

br rong (phd)

Bu, n-Bu butyl thuong (bac mot)
-Bu tert-butyl

Bz benzoyl

CBZ, Cbz benzyloxycacbonyl

CD2Cl2 diclometan doteri hoa
CDCl3 clorofom doteri hoa
CDs;CN axetonitril doteri hoa
m-CPBA axit meta-cloperoxybenzoic
Cy xyclohexyl

A d6 dich chuyén héa hoc tinh theo ppm tir tetrametylsilan
d ngdy; vach déi (phd);

dba dibenzylidenaxeton
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DCM diclometan

DCM-d; diclometan doteri hoa

DIAD Diisopropylazodicarboxylat

dioxan 1,4-dioxan

DIPEA | N,N-diisopropyletylamin

DMA dimetylaxetamit

DMF dimetylformamit

DMF-DMA N,N-dimetylformamit dimetyl axetal

DMSO dimetyl sulfoxit

DMSO-dé dimetyl sulfoxit doteri hoa

DPPA Diphenylphosphoryl azit

dppf 1,1'- bis(diphenylphosphanyl) feroxen

chét phan ing Eaton dung dich pentoxit phat quang 7,7% trong lugng trong axit
metansulfonic

ES phun dién

Et etyl

EtOAc etyl axetat

EtOH etanol

h gio

HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini-3-
oxit hexaflophosphat

HBTU N,N,N',N'-tetrametyl-O-(1 H-benzotriazol-1-yl)uroni
hexaflophosphat

HPLC sc ky 16ng hiéu suét cao

Hz hec

IPA ruou iso-propylic

L lit

LDA lithi diisopropylamit

v micro

m da vach (phd); mét; ml

M phan to gam (mol trén lit); mega

Me metyl
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MeOH
Metanol-dy
mg

min

mL

mmol
Mmolar
mol

Mp

Ms, mesyl
MS
MTBE
MW

m/z
NaHMDS
NBS

NCS

nm

NMP
NMR

[(Cinnamyl)PdCl}»

Obsc.
petrol
Ph

Phase Separator

PMB

ppm
ppt

Pr, n-Pr
iPr
PTFE

q

26591

metanol

metanol doteri hoa

miligam

phut; ti thiéu

mililit

milimol

mili phan t& gam (mili phan t& gam trén lit, mM)
mol; phan t& (vi dy, theo trong lugng phan tu)
diém chay

metylsulfonyl

phd khéi

metyl tert-butyl ete

trong lugng phan tir

ty 1¢ khéi lwong/dién tich

natri hexametyldisilazan

N-bromosucxinimit

N-closucxinimit

nanomet

N-metylpyrolidon

phd cong hudng tir hat nhan

Bis[xinamyl paladi(II) clorua]

dinh bi m& (phd)

xing c6 diém s6i nam trong khoang tir 40-60 °C
phenyl

Thiét bi tach pha Biotage (Part # 120-1908-F)
p-metoxybenzyl

phén triéu

chét két tia

propan-1-yl

isopropyl

polytetrafloetylen

vach bdn (phd)
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rt nhiét do trong phong

S vach don (phd); gidy

sat. bdo hoa

SCX nhua trao ddi cation manh

STAB natri triaxetoxy bohydrua

t vach ba (phd)

t thoi gian; nhiét d0 theo do Celsius (°C)

TEA trietylamin

Tf, trifyl triflometansulfonyl

TFA axit trifloaxetic

TFAA trifloaxetic anhydrit

THF tetrahydrofuran

tlc sdc ky 16p méng

TMEDA N,N,N',N'-tetrametyl-1,2-etylendiamin

TMS trimetylsilyl

Ts, tosyl para-toluensulfonyl

uv cuc tim

Xantphos 4,5-Bis(diphenylphosphino)-9,9-dimetylxanten
X-Phos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl

1. Cac hop chét trung gian
Hop chét trung gian 1 5-(Tetrametyl-1,3,2-dioxaborolan-2-yl)-[1,2,4]triazolo[ 1,5-
alpyridin

o, .0

e
N=\F

Dung dich dang khudy chtra 5-bromo-[1,2,4]triazolo[1,5-a]pyridin (CAS
143329-58-2, 0,25 g, 1,262 mmol), bis(pinacolato)DMSO kho (0,401 g, 1,578 mmol)
va kali axetat (0,248 g, 2,52 mmol) trong DMF kho (6,31 mL) dugc tao chan khong
va lam sach bang nito. BS sung PdCly(dppf) (0,052 g, 0,063 mmol) vao hdn hop nay.

Hon hop phan tng nay dugc dun néng & 100 °C trong mdi trudong nito trong 20 h. Pha
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iodng hdn hop phan Gng nay bang EtOAc va loc qua celite. Dém celite duoc rira bang
EtOAc va dich loc dugc co dé tao ra dAu mau nau. Chét nay dugc chuyén sang giai

doan tiép theo ma khong cin tinh ché.

MS ES*: 246
Sodd 1
Cl Cl Cl
i) N III) N-
DL o e O, T 40
N NP \N%ﬁ Z NT>F

Hop chét trung gian 2
Chat phan tmg: i) DMF-DMA, IPA ii) NHOH.HCI, MeOH iii) ch4t phan tng Eatons

Hop chét trung gian 2 5,7-Diclo-[1,2,4]triazolo[1,5-a]pyridin
Cl

N-
«ﬁt

NTF"
Buédc 1:

DMF-DMA (5,13 mL, 38,3 mmol) dugc bd sung vao dung dich chtra 4,6-
diclopyridin-2-amin (CAS 116632-24-7, 5 g, 30,7 mmol) trong EtOH (150 mL). Hén
hop phan tng niy duge dun néng dén 85 °C trong 75 phut. Hon hop phan ung nay
dugc dé cho ngudi xubng nhiét d6 trong phong, tiép theo, dung mdi duoc loai bé
trong chdn khéng dé tao ra (E)-N'-(4,6-diclopyridin-2-y1)-N, N-dimetylmetanimitamit
dudi dang ddu mau ndu ma né duge chuyén sang budc tiép theo ma khéng can tinh

7
A

ché.

Budce 2:

Hydroxylamin hydroclorua (2,99 g, 43,0 mmol) dwoc bd sung vao dung dich chira
(E)-N'-(4,6-diclopyridin-2-yl)-N, N-dimetylmetanimitamit (6,70 g, 30,7 mmol) trong
MeOH (133 mL) trong moi trudng nito. Hdn hop phan tng nay dugc khudy & nhiét do
trong phong trong 1 h va tiép theo, ¢d trong chdn khéng. Cin duge nghién véi nude
va chat ran dugc gom bing cach loc, rira bang nudc. Chét ran duoc sdy kho trong chén

khong qua dém dé tao ra (E)-N-(4,6-diclopyridin-2-yl)-N'-hydroxymetanimitamit.
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'H NMR (400 MHz, DMSO-ds) & ppm 7,13 (s, 2 H) 7,68 (d, J = 10 Hz, 1 H) 9,89 (d, J
=10 Hz, 1 H) 10,44 (s, 1 H)

Budc 3:

(E)-N-(4,6-diclopyridin-2-y1)-N"-hydroxymetanimitamit (6,12g, 29,7 mmol) va chit
phan ung Eaton (30 mL) duoc két hop va dun néng dén 105 °C trong 20 phat. Hén
hop phan ung nay dugc dé cho ngudi xudng nhiét do trong phong, pha lodng bing
nuéc d4 va bazo héa bang KoCO;s ran dén d6 pH=8. Dung dich thu dugc dugc chibt
hai 14n bang EtOAc, va gom cac 16p hitu co va lam kho trén MgSOs, loc, va cd dé tao

ra chit rin mau nau. Chét rin dugc két tinh tr MTBE d8 tao ra hop chit néu ¢ d& muc

nay.
"H NMR (300 MHz, DMSO-ds) & ppm 7,76 (d,J =2 Hz, 1 H) 8,16 (d, ] =2 Hz, 1 H)
8,66 (s, 1 H)
MS ES™: 188
So d6 2
Cl Cl Cl
0 e XY e Ay
HN~ P N7 H N
Hop chat trung gian 3

Chét phan tmg: i) DMF-DMA, IPA, tiép theo, NHLOH.HCI ii) TFAA

Hop chét trung gian 3 5-clo-6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin
Cl

a7
Bude 1:
Dung dich chtta 6-clo-5-metylpyridin-2-amin (CAS 442129-37-5, 1 g, 7,01 mmol)
trong IPA (10 mL) dugc xir Iy bing DMF-DMA (1,315 mL, 9,82 mmol). Hn hop
nay dugc dun néng dén nhiét do hdi luu trong 2 h. Hon hop phan img nay duoc dimg
cAp nhiét, xir 1y bang hydroxylamin hydroclorua (0,682 g, 9,82 mmol) va dun néng

dén 50 °C trong 2 h. Hon hop phan g nay dugc cd trong chdn khéng va cin dugce
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tinh ché bang sic ky nhanh (0-100% EtOAc trong xing) dé tao ra N'-(6-clo-5-
metylpyridin-2-yl)-N-hydroxymetanimitamit.

"H NMR (400 MHz, DMSO-ds) 6 ppm 2,20 (s, 3 H) 6,91 - 7,03 (m, 1 H) 7,55 - 7,61
(m, 1 H) 7,63 - 7,69 (m, 1 H) 9,43 - 9,53 (m, 1 H) 10,17 (s, 1 H)

MS ES*: 186

Budec 2:

Huyén phu chita N'-(6-clo-5-metylpyridin-2-yl)-N-hydroxymetanimitamit (0,5 g, 2,69
mmol) trong THF (7 mL) duoc xtt Iy bang TFAA (0,419 mL, 2,96 mmol) va dun néng
dén 40 °C trong 2,5h. Hdn hop phan tmg duoc dé nguodi xudng nhiét d6 trong phong,
dép tét phan tmg bang NaHCOj; bdo hoa va chiét bing EtOAc (x2). Gom c4c pha hitu
co, sy kho (thiét bi tach pha) va cd trong chdn khéng. Cin dugc tinh ché bang sic ky
nhanh (0-40 % EtOAc trong xang trén silic oxit) dé tao ra hgp chit néu & dé muc nay.
"H NMR (400 MHz, DMSO-ds) 8 ppm 2,46 (s, 3 H) 7,65 - 7,75 (m, 1 H) 7,78 - 7,85
(m, 1 H) 8,55 (s, 1 H)

MS ES*: 168

So db 3

v

Br /\/\sn/\/\
N- . N-
<X ¢
NN NTNF
Hop chét trung gian 4

Hop chét trung gian 4 5-(Tributylstanyl)-[1,2,4]triazolo[ 1,5-a]pyridin

L

AN TN

N/ =

B6 sung n-BuLi [2,5M trong hexan] (4,85 mL, 12,1 mmol) nho giot trong thoi gian 5
phut vao dung dich dang khudy chta 5-bromo-[1,2,4]triazolo[1,5-a]pyridin (CAS
143329-58-2, 2 g, 10,1 mmol) trong THF (40 mL) ¢ nhiét d¢ -78°C trong mdi trudng
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nito. Hdn hop phan tmg nay dugc khudy & -78 °C trong 20 phut. BS sung tri-n-butyl
thiéc clorua (3,29 mL, 12,1 mmol) trong thdi gian 5 min bang cich bd sung bing
xiranh vao hén hop phan tng dang khudy. Hon hop phan ung nay dugce khudy & -78
°C trong 45 phut nita. Phan ung nay duoc dap tit & -78°C bing (dung dich nudéc)
NaHCOj; bdo hoa. Hén hop phan tng nay dugc dé cho 4m dén nhiét d6 trong phong
va cho phan b gitta EtOAc va nudc. Rira pha hiru co bang nuéc va nude mudi, tiép
theo, 1am kho trén Na,SOs. San phim thd dugc hip thu vao dit tao diatomit va tinh
ché bang sic ky cot trén silic oxit bazo (0-20% EtOAc/xing) dé tao ra hop chit néu &
dé muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 0,75 - 0,90 (m, 9 H) 1,19 - 1,33 (m, 12 H) 1,45
1,63 (m, 6 H) 7,11 - 7,22 (m, 1 H) 7,50 - 7,63 (m, 1 H) 7,72 - 7,80 (m, 1 H) 8,46 (s,

1 H)
MS ES*: 410
So db 4
cl Cl Cl
ST I o
HN™ 7 > CO,Et NTN 2 o,k NT P co,Et
Hop chét trung gian 5

Chét phan tmg: i) DMF-DMA, IPA, tiép theo, NH,OH.HCl ii) TFAA

Hop chit trung gian 5 Etyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat
Cl
29
NFNF N O
0]
Tién hanh diéu ché nhu dugc mo ta dbi véi 5-clo-6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin
(Hop chét trung gian 3) tir etyl 2-amino-6-clopyridin-4-carboxylat (CAS 28056-05-5)
détaora hop chét néu & d& muc nay.
'"H NMR (400 MHz, DMSO-ds) 8 ppm 1,32 - 1,44 (m, 3 H) 4,34 - 4,45 (m, 2 H) 7,78
(s, 1 H) 8,37 (s, 1 H) 8,79 (s, 1 H)
MS ES™: 226
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So dd 5
Q ) cl
e
-0
N// N// O’,\\ |\/-
@)
Hop chét trung gian 6

Chét phan tng: i) POCl;, DCM

Hop chét trung gian 6 [(2Z2)-3-clo-3-(4-xyanophenyl)prop-2-en-1-

yliden]dimetylazani perclorat

POCl; (0,512 mL, 5,49 mmol) dugc bd sung tir tir vao dung dich chira 4-[(2E)-3-
(dimetylamino)prop-2-enoyl]benzonitril (CAS 96604-38-5, 1,1 g, 5,49 mmol) trong
DCM (5,5 mL) & nhiét d6 0 °C trong moi trudng nito. Hon hop phan tng nay dugc
khudy & nhiét do trong phong trong 6 h. Hon hgp phan tmg nay duogc rét vao dung
dich dugc lam lanh bang d4 chira lithi perclorat (1,753 g, 16,48 mmol) trong nuéc (14
mL) va chét rén tao thanh dugc gom bang cach loc, tiép theo, rira bing nudc va dietyl
ete lanh dé tao ra hop chét néu & d& muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 3,70 (s, 3H) 3,81 (s, 3 H) 7,81 - 7,89 (m, 1 H)
8,07 - 8,15 (m, 2 H) 8,20 - 8,29 (m, 2 H) 9,01 - 9,09 (m, 1 H)

So dd 6
Cl Cl Cl
i N i) N
Bl ™ ol 2 G0
N AN =
HN 7 >co,Me NZN Co,Me NT>F>co,Me

Hop chét trung gian 7
Chét phan tng: i) DMF-DMA, IPA, tiép theo, NH,OH.HCI ii) TFAA

Hop chét trung gian 7 Metyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat
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Tién hanh diéu ché nhu duge mo ta dbi véi 5-clo-6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin
(Hop chét trung gian 3) tir metyl 2-amino-6-clopyridin-4-carboxylat (CAS 1005508-
80-4) dé tao ra hop chéit néu ¢ d& muc nay.

"H NMR (400 MHz, DMSO-ds) 6 ppm 3,95 (s, 3 H) 7,80 - 7,85 (m, 1 H) 8,37 - 8,44
(m, 1 H) 8,81 (s, 1 H)

MS ES*: 212

Hop chét trung gian 8 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril

N
I

A
NT>F g

Huyén phu chira 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung gian 2, 1,5 g,

7,98 mmol), axit (4-xyanophenyl)boronic (CAS 126747-14-6, 1,231 g, 8,38 mmol),

PdCla(dppf) (0,292 g, 0,399 mmol) va Na;COs (0,888 g, 8,38 mmol) trong dioxan (22

mL) va nu6c (4,4 mL) duoc loai khi va nap ddy lai bing Na. Hon hop phan tng nay

duge dun néng dén nhiét do hdi luu trong 2 h. Hon hop phan tng nay duge rét vao

nude va chiét hai 1an bang EtOAc. Gom céc pha hitu co, siy kho (thiét bi tich pha) va

¢d trong chan khong. Tinh ché cin thu dugce bing sdc ky nhanh (0-100% EtOAc trong

xang trén silic oxit bazo) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) 6 ppm 7,61 - 7,68 (m, 1 H) 8,03 - 8,13 (m, 2 H) 8,15 -
8,20 (m, 1 H) 8,21 - 8,27 (m, 2 H) 8,57 - 8,67 (m, 1 H)

MS ES™: 255

Hop chét trung gian 9 4-{5-clo-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl } benzonitril
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NENEEN

</N/J\N/
Nuée (35 mL) duoc bd sung vao huyén phu trong khi khudy chira 5,7-diclo-
[1,2,4]triazolo[1,5-a]pyrimidin (CAS 78706-26-0, 2 g, 10,58 mmol), PdClx(dppf)
(0,774 g, 1,058 mmol), Na,CO; (1,178 g, 11,11 mmol) va axit (4-
xyanophenyl)boronic (CAS 126747-14-6, 1,555 g, 10,58 mmol) trong dioxan (176

Cl

mL) trong mdi trudng nito. Hén hop phan Gmg nay duoc dun néng dén 60 °C trong 2
h. Pha loang hén hop phan tng nay bing nudc va chiét bang DCM (3 x). Thu gom
dich chiét hitu co va c6 dic. San phdm thd dugc nap vao dng trao ddi cation, rira bang
MeOH, tiép theo, rira giai bang dung dich amoniac 2M/MeOH. C6 trong chan khong
tao ra hop chit néu & dé muc nay.

MS ES™: 256

Hop chét trung gian 10 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-2-

flobenzonitril

A
NTNF g

Tién hanh diéu ché nhu dwgc mé ta ddi vai 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril (Hop chét trung gian 8) tir 5-clo-6-metyl-[1,2,4]triazolo[1,5-a]pyridin
(Hop chét trung gian 3) va axit (4-xyano-3-flophenyl)boronic (CAS 843663-18-3) dé
tao ra hop chét néu & dé& muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 7,74 (1 H, d, J =2 Hz) 8,13 - 8,19 (2 H, m)
8,21-8,28 (2H, m) 8,63 (1 H,s)

MS ES*: 273
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Hop chét trung gian 11 tert-Butyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
a]pyridin-7-yl]carbamat

Dung dich chtra 4-(7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-2-flobenzonitril (Hop chét
trung gian 10, 3,55 g, 9,11 mmol), fert-butyl carbamat (CAS 4248-19-5, 1,281 g,
10,94 mmol), Pdx(dba); (0,835 g, 0,911 mmol), dixyclohexyl(2',4',6'-triisopropyl-
[1,1'-biphenyl]-2-yl)phosphin (0,230 g, 0,483 mmol) va Cs>COs (8,91 g, 27,3 mmol)
trong dioxan (30 mL) dugc loai khi va nap day lai bang N, ba 1an. Hdn hop phén tmg
nay duoc gia nhiét trong mdi truong N, dén 100°C qua dém. Hon hop phan tmg nay
duoc rét vao EtOAc va rira bang nude mubi, tich pha hitu co, sdy kho (thiét bi tach
pha) va cd trong chdn khéng. Cho cin thu duge duge hap thu vao MgSO4 va tinh ché
bang sic ky nhanh (0-100% EtOAc trong xang trén silic oxit bazo) dé tao ra hop chét
néu & dé muc nay.

'H NMR (300 MHz, DMSO-ds) & ppm 1,53 (s, 9 H) 7,51 (s, 1 H) 7,90 - 7,98 (m, 2 H)
8,10 - 8,23 (m, 2 H) 8,42 (s, 1 H) 10,09 (s, 1 H)

MS ES*: 354
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So dd 7
N
Il I Il
Cl
N i) i)
| e R — -
=
Cl NS F NN F AF
|
_ Boc. =
cl N HoN™
l iv)
N
i
N
|
HO\N%” =

i) Tetrakis K2COs3, axit 4-xyanoboronic, ii) Pdz(dba)s, Cs2COs, tert-butyl carbamat,
dixyclohexyl(2',4',6'-triisopropyl-[ 1,1'-biphenyl]-2-yl)phosphin, iii) HCI, dioxan, iv)
DMF-DMA, IPA, NH,OH.HCI

Hop chét trung gian 12 (E)-N-[6-(4-xyanophenyl)-5-flopyridin-2-yl]-N'-

hydroxymetanimitamit

Budge 1:

Huyén pht chtra 2,6-diclo-3-flopyridin (CAS 52208-50-1, 0,5 g, 3,01 mmol), axit (4-
xyanophenyl)boronic (CAS 126747-14-6, 0,487 g, 3,31 mmol), tetrakis(triphenyl-
phosphin)paladi(0) (0,139 g, 0,120 mmol) va K,COs (0,833 g, 6,02 mmol) trong THF
(6 mL) va nuée (3 mL) duge x6i Na va khudy & nhiét do trong phong qua ngiy nghi
cubi tudn. Hon hop phan tmg nay dugc rét vao nude va chiét bang EtOAc. Tach pha

hitu co, sdy kho (thiét bi tach pha) va cd trong chdn khéng. Tinh ché cin thu duogc
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bing sic ky nhanh (0-100 % DCM trong xing trén SiOz) d& tao ra 4-(6-clo-3-
flopyridin-2-yl)benzonitril.

"H NMR (400 MHz, DMSO-ds) 8 ppm 7,65 - 7,75 (m, 1 H) 7,92 - 8,13 (m, 5 H)

MS ES*: 233

Budc 2:

Binh phéan mg chtra huyén phi chtra 4-(6-clo-3-flopyridin-2-yl)benzonitril (0,300 g,
1,290 mmol), fert-butyl carbamat (0,181 g, 1,547 mmol), dixyclohexyl(2'4",6'-
triisopropyl-[ 1,1'-biphenyl]-2-yl)phosphin (0,031 g, 0,064 mmol), Pd2(dba); (0,118 g,
0,129 mmol) va Cs2CO;s (1,26 g, 3,87 mmol) trong dioxan (5 mL) dugc tao chan
khong va nap lai bang N>. Hon hop phan tmg nay duoc gia nhiét trong 16 phan tmg vi
séng & nhiét dd 100 °C trong 30 phit. Hon hop phan tng nay duogc rét vao nude va
chiét bang EtOAc. Gom c4c pha hitu co, siy kho (thiét bi tach pha) va co trong chan
khong. Tinh ché cin thu duogc bang sic ky nhanh (0-100% DCM trong xang tiép theo,
0-50% EtOAc trong DCM) dé tao ra fert-butyl N-[6-(4-xyanophenyl)-5-flopyridin-2-

yl]carbamat.
MS ES- =312
Budéec 3:

Dung dich chtra tert-butyl [6-(4-xyanophenyl)-5-flopyridin-2-yl]carbamat (0,325 g,
0,519 mmol) va HCI (4M trong dioxan, 0,648 mL, 2,59 mmol) dugc khqu & nhiét do
trong phong trong 2 h. B6 sung thém HCI (0,648 mL, 2,59 mmol) va hén hop phin
g duoc dun nong dén 50 °C trong 4 h. Hdn hop phan tng nay dugc ¢ trong chén
khong va cin thu duge duge tinh ché bang SCX-2, nap va rira bang MeOH tiép theo,
rira giai bang 2M NHj trong MeOH. Gom céc phan doan phit hop va ¢d trong chdn
khong dé tao ra 4-(6-amino-3-flopyridin-2-yl)benzonitril.

"H NMR (400 MHz, DCM-d>) & ppm 4,63 (br. s., 2 H) 6,53 - 6,65 (m, 1 H) 7,33 - 7,43
(m, 1 H) 7,72 - 7,83 (m, 2 H) 8,07 - 8,20 (m, 2 H)

MS ES*: 214

Budc 4:
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Dung dich chtra 4-(6-amino-3-flopyridin-2-yl)benzonitril (0,160 g, 0,750 mmol) va
DMF-DMA (0,141 mL, 1,05 mmol) trong IPA (2,5 mL) dugc gia nhiét dén nhiét do
hdi luu trong 2 h. Giam nhiét d6 xudng 50 °C va hydroxylamin hydroclorua (73,0 mg,
1,05 mmol) duge bd sung vao. Hn hgp phan Gmg nay duge khudy & 50 °C trong 30
min tiép theo, ¢6 hdn hop phan tng ndy trong chdn khéng va cin thu duge duoc
nghién v&i EtOH, loc va sy kho dé tao ra hop chit néu & dé& muc nay.

"H NMR (300 MHz, DMSO-ds) 8 ppm 7,09 - 7,26 (m, 1 H) 7,66 - 7,85 (m, 1 H) 7,87 -
8,06 (m, 3 H) 8,11 - 8,23 (m, 2 H) 9,57 - 9,65 (m, 1 H) 10,18 (s, 1 H)

MS ES* =257

Hop chat trung gian 13 2-clo-N-(5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-
7-yl)axetamit

</N‘N X 0
N/ = NJJ\/C|
H

Dung dich chta TEA (0,308 mL, 2,208 mmol) va mudi HCI cta 4-(7-amino-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril (Vi du 100) (200 mg, 0,736 mmol) trong
DMF (2,5 mL) dugc lam lanh xuéng 0 °C va cloaxetyl clorua (CAS 79-04-9, 0,088
mL, 1,104 mmol) duoc bd sung vao. Hon hop phan tmg nay duoc khudy & 0 °C trong
0,5 gid. Pha lodng hdn hop phan tng nay bing nuéc mudi va chiét bang EtOAc. Rira
pha hitu co bing nudc mudi, siy kho (thiét bi tich pha) va co trong chdn khéng. San
phim thd duoc tinh ché bang sic ky nhanh (0-100% EtOAc trong xing trén SiO») dé
tao ra hop chit néu & dé muc nay.

'H NMR (400 MHz, DCM-d>) 8 ppm 4,40 (s, 2 H) 7,92 (d, J = 8 Hz, 2 H) 8,02 (br. s.,
1H)8,13(d,J=8Hz,2H) 834 (s,1 H) 8,49 (s, 1 H)9,81-9,98 (m, 1 H)

MS ES™: 312
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So db 8
CN CN CN
cl . cl
AN D WNF D i iv)
| | I F O. F F
= OH % 0 N | NI+\ | N7 |
o o) L _L_ o O N L 1 0
o} 0 o)
CN CN CN CN
" vii)
F X E viii) F ; F
</N\N X -— </N\N X P Nl ~ | < NI X |
= OH = = (6]
N = N = (0] HzN HN 7 0]
(e} o) o Boc 0]

Chét phéan tng: i) TMS-diazometan, MeOH, DCM ii) (axit 4-xyanophenyl boronic,
PdClx(dppf), Na,COs, dioxan, nuéce iii) m-CPBA, DCM, iv) POCls, v) tert-butyl
carbamat, Pdx(dba)s, dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin,
(Cs2CO3, dioxan, vi) HCI, dioxan, vii) DMF-DMA, TEA, IPA, tiép theo, hydroxylamin
hydroclorua, viii) TFAA, THF, ix) LiOH, MeOH, THF

Hop chét trung gian 14 Axit 5-(4-xyanophenyl)-6-flo-[1,2,4]triazolo[1,5-
alpyridin-7-carboxylic

N/ = OH

Budéece 1:

Huyén phu chira axit 2-clo-3-flopyridin-4-carboxylic CAS 628691-93-0, 2 g, 11,39
mmol) trong MeOH (7 mL) va DCM (21 mL) & nhiét 6 0 °C duoc xur ly bang TMS-
Diazometan (5,70 mL, 11,39 mmol) theo kiéu nho giot. Hdn hop phan tmg nay duoc
khudy & 0 °C trong 0,5 h. Phan @mg nay dugc dap tit bang AcOH (0,5 mL) va cd trong
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chdn khéng. Can dugc tinh ché bang sic ky nhanh (0-100% EtOAc trong xang trén
$i0,) dé tao ra metyl 2-clo-3-flopyridin-4-carboxylat.

'"H NMR (300 MHz, Metanol-dy) & ppm 3,97 (s, 3 H) 7,76 - 7,86 (m, 1 H) 8,29 - 8,40
(m, 1 H)

Budc 2:

Huyén phu chira metyl 2-clo-3-flopyridin-4-carboxylat (1,7 g, 8,97 mmol), axit (4-
xyanophenyl)boronic (CAS 126747-14-6, 1,384 g, 9,42 mmol), san phdm cong
PdCly(dppf)-CH2Cl2 (0,366 g, 0,448 mmol) va Na,COs3 (0,998 g, 9,42 mmol) trong
dioxan (25 mL) va nude (5 mL) duoc x6i N2 va dun néng dén 100°C trong 1 h. Hn
hop phan tng nay dugc lam mat xudng nhiét do trong phong va cho phan b giita
EtOAc va nu6e. Gom cic pha hitu co, sdy kho (thiét bi tach pha) va ¢ trong chan
khoéng. Can duoc tinh ché bang sic ky nhanh (0-100% DCM trong xing trén SiO5) dé
tao ra metyl 2-(4-xyanophenyl)-3-flopyridin-4-carboxylat.

"H NMR (300 MHz, Metanol-dy) 8 ppm 4,01 (s, 3 H) 7,83 - 7,99 (m, 3 H) 8,08 - 8,20
(m, 2 H) 8,64 - 8,72 (m, 1 H)

MS ES*: 257

Budec 3:

Dung dich chirta metyl 2-(4-xyanophenyl)-3-flopyridin-4-carboxylat (1,27 g, 4,96
mmol) trong DCM (20 mL) dugc xtt 1y bang m-CPBA (1,326 g, 7,68 mmol). Khudy
hdn hop & nhiét do trong phong trong 4 ngiy. Pha loang hdn hgp phéan ung nay bang
DCM, rira bang dung dich bicarbonat bdo hoa, say kho (thiét bi tach pha) va cd trong
chén khéng @8 tao ra 2-(4-xyanophenyl)-3-flo-4-(metoxycacbonyl)pyridin 1-oxit, ma
n6 duge st dung trong bude tiép theo ma khong can tinh ché

‘H NMR (300 MHz, Metanol-dy) 8 ppm 3,98 (s, 3 H) 7,50 - 7,57 (m, 1 H) 7,65 - 7,74
(m, 1 H) 7,79 - 7,86 (m, 2 H) 7,86 - 7,93 (m, 2 H)

MS ES*: 273

Budce 4:
Dung dich chita 2-(4-xyanophenyl)-3-flo-4-(metoxycacbonyl)pyridin 1-oxit (1,35 g,

4,96 mmol) trong POCls (9,24 mL, 99 mmol) dugc gia nhiét dén 60 °C trong 24 h.
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Hon hop phén tng nay dugc cb trong chdn khéng va cin thu duge duge tinh ché bang
sic ky nhanh (0-50% EtOAc trong xing trén SiO;) dé tao ra metyl 6-clo-2-(4-
xyanophenyl)-3-flopyridin-4-carboxylat.

'H NMR (400 MHz, Metanol-dy) & ppm 4,01 (s, 3 H) 7,85 - 7,96 (m, 3 H) 8,10 - 8,19
(m, 2 H)

MS ES*™: 291

Budc 5:

Binh phén tng duwoc nap metyl 6-clo-2-(4-xyanophenyl)-3-flopyridin-4-carboxylat
(1,03 g, 3,54 mmol), tert-butyl carbamat (0,830 g, 7,09 mmol), dixyclohexyl(2'4',6'-
triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,068 g, 0,142 mmol), Cs>CO3 (2,309 g,
7,09 mmol) va Pdx(dba)z (0,065 g, 0,071 mmol). Binh phan Gng nay duogc tao chan
khong va nap lai bang N, ba 1an. B6 sung dioxan (12 mL) va hdn hop nay duogc gia
nhiét dén 90 °C trong 1 h. Hdn hop phan tmg nay dwoc lam mat xudng nhiét do trong
phong va cho phan bd gitta EtOAc va nude. Rira pha hitu co bang nuéc mudi, sdy kho
(thiét bi tach pha) va cb trong chdn khéng dé tao ra metyl 6-((tert-butoxycacbonyl)-
amino)-2-(4-xyanophenyl)-3-flopyridin-4-carboxylat, ma né dugc st dung trong budce
tiép theo ma khong can tinh ché thém.

'H NMR (400 MHz, Metanol-dy) & ppm 1,55 (s, 9 H) 3,98 (s, 3 H) 7,78 - 7,91 (m, 2
H) 8,13 (s, 2 H) 8,29 - 8,42 (m, 1 H)

MS ES*: 316 (M-Bu)

Budce 6:

Dung dich chita metyl 6-((fert-butoxycacbonyl)amino)-2-(4-xyanophenyl)-3-
flopyridin-4-carboxylat (1,37 g, 3,69 mmol) va HCI] (4M trong dioxan, 4,61 mL, 18,45
mmol) trong dioxan (15 mL) duoc gia nhiét dén 50 °C qua dém. B6 sung thém HCI
(4M trong dioxan, 4,61 mL, 18,45 mmol) va hdn hop phan ng duoc dun néng dén 60
°C trong 2 h nita. HOn hop nay dugc dugc cb trong chdn khong dé tao ra metyl 6-
amino-2-(4-xyanophenyl)-3-flopyridin-4-carboxylat hydroclorua tho, ma né dugc su
dung trong budc tiép theo ma khong can tinh ché.

MS ES*: 272
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Budce 7:

Dung dich chita metyl 6-amino-2-(4-xyanophenyl)-3-flopyridin-4-carboxylat
hydroclorua (1,1 g, 3,57 mmol), TEA (0,498 mL, 3,57 mmol) va DMF-DMA (0,766
mL, 5,72 mmol) trong IPA (10 mL) dugc gia nhiét dén 80 °C trong 1 gio. BS sung
thém TEA (0,498 mL, 3,57 mmol) va DMF-DMA (0,766 mL, 5,72 mmol) va hdn hop
phan tmg dugc gia nhiét qua dém & 80 °C. B4 sung thém TEA (0,498 mL, 3,57 mmol)
va DMF-DMA (0,766 mL, 5,72 mmol) va hon hop phan tmg duoc gia nhiét trong 3 h
nita. H3n hop phan tmg nay duge lam mét xudng 50 °C va hydroxylamin hydroclorua
(0,397 g, 5,72 mmol) dwoc bd sung vao. Hén hop phan tng nay duoc khudy & 50 °C
trong 30 phut nira. BS sung thém hydroxylamin hydroclorua (0,397 g, 5,72 mmol) va
hdn hop phan tng duogc gia nhiét trong 30 phut nita. Hn hop phan tng nay duoc cb
trong chan khong va can thu dugc dugc hép thu vao MgSOg4 va tinh ché béng sdc ky
nhanh (0-100% EtOAc trong xing, tiép theo, 0-20% MeOH trong EtOAc trén silic
oxit bazo) dé tao ra metyl 2-(4-xyanophenyl)-3-flo-6-[(E)-N'-
hydroxyimitamido]pyridin-4-carboxylat.

MS ES*: 315

Budc 8:

Dung dich chtta metyl 2-(4-xyanophenyl)-3-flo-6-[(£)-N'-hydroxyimitamido]pyridin-
4-carboxylat (1,1 g, 3,50 mmol) trong THF (15 mL) duoc xir Iy bang TFAA (1,978
mL, 14,00 mmol) va dun néng dén 40 °C trong 1 gid. Hén hop phan ung nay dugc
bazo héa bang NaHCO; bdo hoa va cho phan bd gitta DCM va nuée. Gom céc pha
hitu co, siy kho (thiét bi tach pha) va cd trong chan khong. Can thu dugc duge nghién
v&i EtOH, loc va sdy kho dé tao ra metyl 5-(4-xyanophenyl)-6-flo-[1,2,4]triazolo[1,5-
a]pyridin-7-carboxylat.

'"H NMR (400 MHz, DMSO-ds) 6 ppm 3,93 - 4,03 (m, 3 H) 7,99 - 8,06 (m, 2 H) 8,08 -
8,15 (m, 2 H) 8,44 - 8,53 (m, 1 H) 8,67 - 8,71 (m, 1 H)

MS ES*: 297

Budc 9:

Dung dich chta metyl 5-(4-xyanophenyl)-6-flo-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxylat (220 mg, 0,743 mmol) va LiOH (2M trong nuéc, 3,71 mL, 7,43 mmol)
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trong THF (4 mL) va MeOH (4 mL) dugc khudy & nhiét do trong phong trong 1h. B
sung HCI 2N (3,71 mL) v cho hdn hop phan bb giita EtOAc va nuéc. Gom pha hitu
co, sy kho (thiét bji tach pha) va cb trong chdn khéng @ tao ra axit 5-(4-
xyanophenyl)-6-flo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic (Hop chét trung gian
14)

'H NMR (400 MHz, DMSO-ds) & ppm 7,95 - 8,03 (m, 2 H) 8,07 - 8,17 (m, 2 H) 8,35 -
8,47 (m, 1 H) 8,67 (s, 1 H) 14,01 - 14,19 (m, 1 H)

MS ES* 237 (M-CO2H)

N N
N
Il Il Il
N- I) N- .
<//N X </ NTX | ii) </N‘N XN
O

0]

So dd 9

Chéit phan tng: i) HBTU, N,O-dimetylhydroxylamin hydroclorua, TEA, DMF ii)
LiAlH4, THF

Hop chét trung gian 15 4-(7-Formyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril

N
Il

o
Budéec 1:
HBTU (19,6 g, 50 mmol) trong DMF (50 mL) dugc bd sung vao huyén phu trong khi
khudy chtra axit 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic (Vi du
41, 12,40 g, 47 mmol), N,0—dimetylhydroxylamin hydroclorua (6,9 g, 70 mmol) va
TEA (16,3 mL, 117 mmol) trong DMF kho (150 mL) va giit ¢ nhi¢t do trong phong
trong 1 gid. Hon hop phén tng nay duge rot vao EtOAc va rira bang nudc (x 3). Co

pha hitu co va can dugc tinh ché bang sic ky nhanh (0-10% MeOH trong EtOAc trén

-82-



26591

Si0y) dé tao ra 5-(4-xyanophenyl)-N-metoxy-N-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit.

'H NMR (300 MHz, CDCl3) & ppm 3,40 (s, 3H) 3,64 (s, 3H) 7,53 (m, 1H) 7,85 (m,
2H) 8,12 (m, 2H) 8,24 (m, 1H) 8,46 (s, 1H).

MS ES*: 308.

Budc 2:

B6 sung nho giot LiAlHs 1M trong THF (0,72 mL, 0,72 mmol) vao dung dich trong
khi khudy chira 5-(4-xyanophenyl)-N-metoxy-N-metyl-[1,2,4]triazolo[1,5 -a]pyridin-7-
carboxamit (300 mg, 0,98 mmol) trong THF kho (10 mL) & nhiét d6 -10 °C. Sau 30
min, bd sung HCl 1 M (dung dich nuéc) (5 mL) va tiép tuc khudy & nhiét d6 trong
phong trong 15 phit. Hon hop phan tig nay duoc chiét bang EtOAc, tiép theo, pha
hitu co duge rira bang nudec mudi, 1am kho trén MgSO4 va c¢d dé tao ra 4-(7-formyl-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril.

'H NMR (400 MHz, CDCI3) 8 ppm 7,67 (m, 1H) 7,88 -7,90 (m, 2H) 8,13 - 8,15 (m,
2H) 8,31 - 8,33 (m, 1H) 8,55 (s, 1H) 10,18 (s, 1H),

MS ES*: 249

So dd 10

OH Cl
N-

N/J\NHZ T <//l\ T <//k

Chét phan ung: i) axit 2-hydroxy sucxinic, H2SO4, ii) POCI;, tetraetyl amoni clorua

Hop chét trung gian 16 7-clo-[1,2,4]triazolo[1,5-a]pyrimidin
Cl

9 g
Bude 1:
Bé sung axit 2-hydroxysucxinic (CAS 97-67-6, 33,5 g, 250 mmol, 1,05 dwong lugng)

¢ dang bot vao dung dich axit sulfuric dac duge lam lanh bang da lanh trong khi

khudy (95 mL). B6 sung 1H-1,2,4-triazol-5-amin (CAS 61-82-5, 20 g, 238 mmol) véi
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tdc do sao cho nhiét do duoc gilt nho hon 10 °C tu dau dén cudi. Tiép theo, dé cho hon
hop phan g ndy 4m dén nhiét d6 trong phong va khudy trong 12 h, va tiép theo, dun
néng & 100 °C trong 1 h. Hon hop phan tng da lam lanh dugc rét vao hdn hop gdm
nuée va d4 nghién. D6 pH duogc didu chinh dén 10 bang cach sir dung NaOH 10N, va
dung dich nay duoc co trong chdn khéng. Loc vita thu duge, rira mot 14n bing nude
lanh va sdy kho trong chdn khéng & 50 °C dé tao ra [1,2,4]triazolo[1,5-a]pyrimidin-7-
ol.

"H NMR (300 MHz, DMSO-ds) 8 ppm 5,82 - 5,84 (d, ] =7 Hz, 1H), 7,91 - 7,93 (d, J
=7 Hz, 1H) va 8,13 (s, 1H).

MS ES*: 155

Budec 2:

Hdn hop dang khudy chira phosphoryl triclorua (85 mL, 917 mmol, 13 duong luong),
[1,2,4]triazol[1,5-a]pyrimidin-7-01 (9,6 g, 70,53 mmol, 1 duong Iluong) va
tetraetylamoni clorua (584 mg, 3,53 mmol, 0,05 duong luong) dugc gia nhiét & nhiét
d6 héi luu trong 16 h. Phosphoryl triclorua du duoc loai bé trong chan khong va cin
duge xit Iy bang EtOAc va K2CO;3 2 N (dung dich nuée). Ngay khi dirmg viée suc khi
manh, hdn hop nay duge loc trong chan khong. Banh loc tao ra duge rira béng nudc
va tiép theo, sy khd bang cach tao hdn hop ddng sdi véi MeCN dé tao ra 7-clo-
[1,2,4]triazolo[1,5-a]pyrimidin. M¢é thir hai chra 7-clo-[1,2,4]triazolo[1,5-a]pyrimidin
thu duoc bang cach chiét dich loc bang EtOAc. Ca hai mé nguyén liéu nay déu du
chét lugng dé duoc st dung ma khong can tinh ché thém.

"H NMR (300 MHz, DMSO-ds) 6 ppm 7,69 - 7,7 (m, 1H) 8,76 (s, 1H) 8,82 - 8,84 (m,
1H).

MS ES*: 155
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So dd 11
Cl Cl
, cl
N| A i) N| X i) N<p
> —_—
2
H N ~
0] 0]
0]
ii)
Cl cl
N< .
</ N N IV) /N\N AN
— -~
N = H,Boc <N/ _ OH

Chét phan tmg: i) DMF-DMA, IPA, tiép theo, NH,OH.HCI, ii) TFAA, iii) LiOH,
THF, MeOH, iv) diphenyl phosphorazidat, TEA, ferz-butanol, Toluen

Hop chét trung gian 17 tert-Butyl N-(5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-
yl)carbamat
Cl
I
N= N\ F N,Boc
H
Budce 1:

Dung dich chira metyl 2-amino-6-clopyridin-4-carboxylat (CAS 1005508-80-4, 10 g,
53,6 mmol) va DMF-DMA (7,18 mL, 53,6 mmol) dugc gia nhiét dén 70 °C trong 2 h.
B4 sung thém DMF-DMA (7,18 mL, 53,6 mmol) va hon hgp phan (g duge gia nhiét
trong 4h nita. Hon hop phan ung ndy dugc lam mat xubng 50 °C va hydroxylamin
hydroclorua (3,72 g, 53,6 mmol) dugc bd sung vao. Hdn hop phan tng ndy dugc
khudy ¢ 50 °C trong 2 h. Hon hop phan ting nay duoc co trong chdn khong va cin thu
dugc dugc nghién véi EtOH. Chét rin duogc loc va séy kho trong chéan khong dé tao ra
metyl 2-clo-6-(N'-hydroxyimitamido)pyridin-4-carboxylat.

"H NMR (400 MHz, DMSO-ds) 8 ppm 3,32 (s, 3 H), 7,22 - 7,26 (m, 1 H), 7,57 - 7,61
(m, 1 H) 7,69 - 7,74 (m, 1 H), 10,00 - 10,04 (m, 1 H), 10,40 (s, 1 H)

MS ES™: 230
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Bude 2:

Dung dich chira metyl 2-clo-6-(N'-hydroxyimitamido)pyridin-4-carboxylat (12 g, 52,3
mmol) trong THF (100 mL) duoc xir Iy bing TFAA (14,76 mL, 105 mmol). Hon hop
phan tng nay dugc dun néng dén 40 °C trong 7h, tiép theo, giit & nhiét do trong phong
qua dém. Hdn hop phan tmg nay duoc t6i va bazo hoa bang NaHCO; (dung dich
nirée) va cho phan bé gitta EtOAc va nude. Gom pha hitu co, sy khé (thiét bi tach
pha) va cb trong chdn khéng. Tinh ché can thu dugc bang sic ky nhanh (0-100%
EtOAc trong xang trén SiOz) dé tao ra metyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxylat.

"H NMR (400 MHz, Metanol-ds) & ppm 4,03 (s, 3 H) 7,84 - 7,90 (m, 1 H) 8,40 - 8,49
(m, 1 H) 8,66 (s, 1 H)

MS ES*: 212

Budec 3:

Dung dich chira metyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat (6,44 g, 30,4
mmol) trong MeOH (50 mL) va THF (50 mL) dwoc xtt ly bang LiOH (duogc axit hoa
bang dich nu6e 2M, 30,4 mL, 60,9 mmol). Hon hop phan ting nay dwgc khudy & nhiét
d0 trong phong trong 1 h. Phan tng nay duoc axit héa bang HC1 2N (30 mL) va thu
dugc chit két tua duoc loc, ria béng MeOH va séy kho dé tao ra axit 5-clo-
[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic.

"H NMR (400 MHz, DMSO-ds) & ppm 7,74 - 7,83 (m, 1 H) 8,29 - 8,40 (m, 1 H) 8,79
(s, 1 H) 13,98 (s, 1 H)

MS ES™: 198

Budc 4:

Huyén phu chira axit 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic (4 g, 20,25
mmol) trong toluen (100 mL) dugc xir ly lién tiép bang TEA (4,23 mL, 30,4 mmol),
tert-butanol (2,90 mL, 30,4 mmol) va diphenyl phosphorazidat (4,36 mL, 20,25
mmol). Hdn hop phéan ung nay dugc dun nong dén 90 °C trong mdi truong N> trong
30 phat. Hon hop phan tng nay dugc ¢ trong chdn khéng va can thu duge dugce tinh
ché bang sic ky nhanh (0-100% EtOAc trong xang trén SiO2) dé tao ra hop chét néu &

dé muc nay.
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'H NMR (400 MHz, DCM-d2) & ppm 1,53 (s, 9 H) 7,18 (s, 1 H) 7,36 - 7,47 (m, 1 H)
7,67 - 7,74 (m, 1 H) 8,26 (s, 1 H)
MS ES*: 213 (M-'Bu)

So dd 12

Fog (i) Fo i
HNT N NN Z NT P NF s

Chét phan tng: i) DMF-DMA, IPA, tiép theo, NH,OH.HCI, ii) TFAA, THF iii) lithi

magie 2,2,6,6-tetrametylpiperidin-1-ide diclorua, Iot, THF

Hop chat trung gian 18 6-flo-5-iodo-[1,2,4]triazolo[ 1,5-a]pyridin
|

N- F

¢\

N \F
Budce 1:

Dung dich chtta 5-flopyridin-2-amin (CAS 21717-96-4, 10 g, 89 mmol) va DMF-
DMA (19,11 mL, 143 mmol) trong IPA (100 mL) dugc gia nhiét dén 70 °C qua dém.
Hbn hop phan tmg nay dugc lam mat xubng 50 °C va hydroxylamin hydroclorua (9,92
g, 143 mmol) dugc bd sung vao. Hén hgp phan tng niy duge dun noéng & 50 °C trong
30 phut nita. Hdn hop phan tng nay duoc 1am mat va cd trong chédn khéng. Cin thu
duoc duoc nghién voi mot lugng IPA tdi thiéu va mot vai giot nudc. Chét két tua
dugc loc va siy kho dé tao ra N-(5-flopyridin-2-yl)-N'-hydroxyformimitamit.

'H NMR (300 MHz, DMSO-ds) & ppm 7,00 - 7,15 (m, 1 H) 7,51 - 7,66 (m, 1 H) 7,75
(d,J=10Hz, 1 H) 8,04 - 8,16 (m, 1 H) 9,41 (d, J = 10 Hz, 1 H) 10,07 (s, 1 H)

MS ES*™: 156

Budc 2:

Dung dich chita N-(5-flopyridin-2-yl)-N"-hydroxymetanimitamit (13,8 g, 89 mmol)
trong THF (148 mL) dugc xu ly biang TFAA (25,1 mL, 178 mmol). Hdn hgp phan
ung nay dugc dun noéng dén 40 °C trong 1 h. Pha lodng hdn hop phan tng nay bang
nuée, bazo héa bang NaHCOs rén va chiét bing EtOAc. Gom pha hitu co, sy kho
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(thiét bi tach pha) va ¢ trong chdn khong. Tinh ché cin thu dugc bing sic ky nhanh
(0-60% EtOAc trong xing trén SiO2) dé tao ra 6-flo-[1,2,4]triazolo[1,5-a]pyridin

'H NMR (400 MHz, Metanol-ds) & ppm 7,65 - 7,77 (m, 1 H) 7,81 - 7,89 (m, 1 H) 8,45
(s, 1 H) 8,90 - 9,04 (m, 1 H)

MS ES*: 138

Budc 3:

Bé sung nho giot lithi magie 2,2,6,6-tetrametylpiperidin-1-ide diclorua (1M
THF/toluen) (8,75 mL, 8,75 mmol) vao dung dich chua 6-flo-[1,2,4]triazolo[1,5-
alpyridin (1 g, 7,29 mmol) trong THF (25 mL) & nhiét d0 -20 °C trong moi truong
argon. Hon hop phan ting nay dugce khudy & -20 °C trong 1 h. B6 sung nhé giot dung
dich chtra iot (2,221 g, 8,75 mmol) trong THF (20 mL) vao trong thoi gian 30 min & -
20 °C va dé hdn hop phan ung 4m dén nhiét do trong phong trong 1 h. Hdn hop phan
mg nay duoc toi va pha lodng bang nude. Loc két tia tao thanh va 1am kho dé thu
dugc hop chét néu & dé& muc nay.

'H NMR (300 MHz, DMSO-ds) & ppm 7,71 - 7,83 (m, 1 H) 7,84 - 7,97 (m, 1 H) 8,60

(s, 1 H)

MS ES*: 264

So d6 13
?OC
N

H
) “
Br [ j
N S N
Chét phan ung: i) N-Boc piperazin, NMP ii) HCI, NMP

Hop chét trung gian 19 1-{[1,2,4]Triazolo[1,5-a]pyridin-5-yl}piperazin
H
()
N
NT\F
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Budce 1:

Hdn hop gdm 5-bromo-[1,2,4]triazolo[1,5-a]pyridin (0,2 g, 1,010 mmol) va fert-butyl
piperazin-1-carboxylat (CAS 57260-71-6, 0,752 g, 4,04 mmol) trong NMP (2 mL)
dugc loai khi bang nito trude khi birc xa trong 10 phan ung vi séng & nhiét do 120 °C
trong 40 phut. Pha lodng hdn hop phan tmg nay biang HCI (dung dich nuéc 3%) va
chiét bang DCM. Gom cac pha hitu co, siy kho (thiét bi tach pha) va cd trong chan
khéng. San pham thdé duoc hip thu vao silic oxit va tinh ché bing sic ky nhanh (0-
100% EtOAc trong xing trén SiOz) dé tao ra fert-butyl 4-([1,2,4]triazolo[1,5-
alpyridin-5-yl)piperazin-1-carboxylat .

MS ES™: 304

Budc 2:

Bd sung HCI [4,0 M trong dioxan] (2,53 mL, 10,10 mmol) vao dung dich dang khqu
chua ftert-butyl 4-([1,2,4]triazolo[1,5-a]pyridin-5-yl)piperazin-1-carboxylat (0,306
mg, 1,01 mmol) trong NMP (0,5 mL) va hdén hop phan ting duoc khudy & nhiét do
trong phong trong 1 h. Hén hop phan tng nay duoc cb trong chdn khéng dé loai bd
HCI du va can dugc xir Iy bang amoniac trong metanol 7N (5-10mL) va ¢6 lai trong
chan khéng dé loai bo amoniac du. Mau duoc tinh ché bang SCX-2, nap va rira bang
MeOH va rira giai bang NH; 1M trong MeOH dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 3,20 - 3,35 (m, 4 H) 3,56 - 3,71 (m, 4 H) 6,67
(d,J=7Hz, 1H) 7,48 (d,J =9 Hz, 1 H) 7,58 - 7,71 (m, 1 H) 8,49 (s, 1 H) 8,60 - 9,06
(m, 1 H) |

MS ES*: 204

Hop chét trung gian 20  5-(Trimetylstanyl)-[1,2,4]triazolo[1,5-a]pyridin

\l/

Sn
B6 sung n-BuLi [2,5M trong hexan] (4,85 mL, 12,12 mmol) nhé giot trong thoi gian 5
phat vao dung dich dang khudy chta 5-bromo-[1,2,4]triazolo[1,5-a]pyridin (2 g,

10,10 mmol) trong THF (40 mL) & nhiét d9 -60 °C trong moi truong nito. Gidm nhiét
d6 xubng -78 °C va hdn hgp phan tmg dugc khudy & -78 °C trong 1h. Bd sung
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clotrimetylstanan [1,0M trong THF] (12,12 mL, 12,12 mmol) trong thoi gian 5 phut
vao hdn hop phan tmg dang khudy. Hn hop phan ting nay duoc khudy & -78 °C trong
trong 1 h nita. Phan tmg nay duoc dap tit & -78 °C bang (dung dich nudc) NaHCO;
bdo hoa va dé cho 4m dén nhiét d6 trong phong. Cho hdn hop phan Gmg nay phan b
gitta EtOAc va nuéc. Rua pha hitu co bang nudc va nude mudi tiép theo, c¢b trong
chdn khéng. San phim thd dugc hap thu vao dit tao diatomit va tinh ché bang sic ky
nhanh (0-40% EtOAc trong xdng trén silic oxit bazo) dé tao ra hop chit néu & d& muc
nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 0,40 - 0,50 (m, 9 H) 7,12 - 7,19 (m, 1 H) 7,49 -
7,60 (m, 1 H) 7,71 - 7,78 (m, 1 H) 8,45 (s, 1 H)

MS ES™: 284

Hop chét trung gian 21 4-(7-(Aminometyl)-[1,2,4]triazolo[ 1,5-a]|pyridin-5-

yl)benzonitril
CN
N~
¢
N/ o NH2
Buoc 1:

Dung dich chta 4-(7-(hydroxymetyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril
(Vi du 39, 0,180 g, 0,719 mmol), phtalimit (0,138 g, 0,935 mmol) va
triphenylphosphin (0,245 g, 0,935 mmol) trong THF kh6 (3 mL) dugc xu ly bang
DIAD (0,182 mL, 0,935 mmol). Hdn hop nay dugc khudy & nhiét do trong phong
trong 3 h. Hon hgp nay duoc cho phan bé giita EtOAc, 2-metyl-THF, va nuéc mubi,
tach, siy kho (thiét bj tach pha) va co trong chdn khéng. Chét ran thu duogce duge tinh
ché bang sic ky nhanh (0-100 % etyl axetat trong xdng trén silic oxit bazo) dé tao ra
4-(7-((1,3-diox0-2,3-dihydro-1H-isoindol-2-yl)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril

MS ES™: 380

Budce 2:
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Huyén phu chira 4-(7-((1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)metyl]-
[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril (0,100 g, 0,264 mmol) trong EtOH (2
mL) dugce bd sung metanamin, 40% dung dich nuée (600 pL, 6,93 mmol). Hdn hop
phén tmg nay duoc khudy & nhiét d6 trong phong trong 20 h. Pha lodng hdn hop phan
rmg nay bang nudc mudi va chiét hai 1an bang EtOAc. Gom céc pha hitu co, siy kho
(thiét bi tach pha) va cb trong chdn khéng dé tao ra hop chit néu & & muc nay.

MS ES™: 250

Hop chét trung gian 22 6-metyl-5-(tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-

carbonitril

Huyén phu chita 5-bromo-6-metylpyridin-2-carbonitril (CAS 1173897-86-3, 0,195 g,
0,990 mmol), PdClx(dppf) (0,072 g, 0,099 mmol), bis(pinocolato)diboron (0,352g,
1,386 mmol) va kali axetat (0,194 g, 1,979 mmol) trong DMSO kho (1,979 mL) dugc
loai khi (chu trinh chin khong/nito) va gia nhiét trong dng bit kin & 90 °C trong 4 h.
Pha loang hdn hop nay bing EtOAc, rira lién tiép bang nude va nudc mubi, siy kho
(thiét bi tach pha) va cb trong chdn khéng. Tinh ché cin thu dugc bing sic ky nhanh
(0-30% EtOAc trong xing trén SiOs) dé tao ra hop chét néu & dé muc nay.

MS ES*: 245

Hop chét trung gian 22 Etyl 5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]|pyridin-7-

carboxylat
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Tién hanh didu ché nhu dugc mé ta ddi véi 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril (Hop chét trung gian 8) tir etyl S-clo-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxylat (Hop chét trung gian 5, 1,23 g, 5,45 mmol) va axit (4-xyanophenyl)boronic
(CAS 126747-14-6, 0,961 g, 6,54 mmol) dé tao ra hop chit néu & dé muc nay.

IH NMR (400 MHz, DMSO-ds) & ppm 1,33 - 1,45 (m, 3 H) 4,36 - 4,49 (m, 2 H) 7,75 -
7,83 (m, 1 H) 8,04 - 8,13 (m, 2 H) 8,20 - 8,28 (m, 2 H) 8,43 - 8,50 (m, 1 H) 8,75 (s, 1
H)

MS ES*: 293

Hop chét trung gian 24 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-

metylbenzonitril

N
NT>NF g

Tién hanh didu ché nhu dugc mé ta dbi véi 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-

yl}benzonitril (Hop chét trung gian 8) tir 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop
chét trung gian 2) va axit (4-xyano-2-metylphenyl)boronic (CAS 313546-18-8) dé tao

ra hop chat néu & dé muc nay.

MS ES*: 269
Hop chét trung gian 25 tert-Butyl N-[5-(tributylstanyl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl]carbamat
/\j\\Sn/\/\
A
N= N F N,Boc
H

B sung bis(tributyl thiéc) (23,37 g, 40,29 mmol), LiCl (11,88 g, 198,0 mmol) vao
dung dich chua fert-Butyl N-(5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-yl)carbamat (Hop
chét trung gian 17, 9,0 g, 33,58 mmol) trong dioxan (220 mL) va loai khi trong 10
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phut bang cach st dung khi quyén N va tricylohexylphosphin (0,92g, 3,3 mmol),
Pda(dba)s (1,51 g, 1,65 mmol) dugc bd sung vao. Hén hop phan tng nay duoc khudy
& 110 °C trong 15 h. Sau khi két thuc, hdn hop phan Gng duoc dé cho ngudi xudng
nhiét d6 trong phong tiép theo, pha lodng bing nudc va chiét bing EtOAc. Gom cac
16p hitu co, 1am kho trén NazSO4va dung moi duge cd trong chdn khéng. Tinh ché hop
chét thé thu duoc bang sic ky nhanh (0-10% EtOAc trong hexan trén SiO,) dé tao ra
hop chit néu & dé muc nay.

'H NMR (400 MHz DMSO-ds) 8 ppm 0,80-0,84 (m, 10H), 1,17-1,32 (m, 15H), 1,48-
1,57 (m, 11H), 7,16-7,23 (m, 1H), 7,83-7,83 (m, 1H), 8,22-8,28(s, 1H), 9,87 (s, 1H)
MS ES*: 525

2. Vidu
Céc Vi du 1 dn 20 sau dugc thuc hién theo mot trong sb cac quy trinh 1, 2 hodc 3

nhu da mo ta. Boronat este c6 thé dugc thay thé cho axit boronic trong mdi truong

hop.

Quy trinh 1

PdCly(dppf) (0,018 g, 0,025 mmol) dugc bd sung vao huyén phi da loai khi chira aryl
halogenua (0,252 mmol), axit boronic phu hgp (0,379 mmol) va K>CO3 (0,174 g,
1,262 mmol) trong dioxan (2 mL) va nuéc (0,5 mL) trong mdi trudng nito. Hon hop
phan tng nay duogc loai khi, bit kin va tiép theo, gia nhiét trong 10 phan tng vi song &
nhiét do 140 °C trong 0,5 h. Pha lodng hdn hop phan tng nay bing EtOAc va nudc,
va tiép theo, loc qua dng thiol. Cho dich loc qua thiét bi tach pha va dung méi dugc
loai bé trong chdn khéng. San pham thd dugc tinh ché bang HPLC diéu ché pha dao,
rira giai bang axetonitril / nudc (véi amoniac 0,1%) dé tao ra hop chat néu & d& muc

nay.

Quy trinh 2

Hdn hop gdm aryl halogenua (0,505 mmol), axit boronic (0,757 mmol), kali phosphat
(0,536 g, 2,52 mmol) va PdClx(dppf) (0,037 g, 0,050 mmol) trong dioxan (4 mL) va
nude (1 mL) duoc 1am sach bang nito. Hon hgp phan ting nay dugc gia nhiét trong 16

phan tng vi séng & nhiét dd 120 °C trong 45 phit. Hén hop phén tng nay duge cd
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trong chdn khéng va san phdm thd duoc tinh ché bing HPLC diéu ché pha dao, rira

iai bang axetonitril / nudc (vdi amoniac 0,1%) dé€ tao ra hop chat néu & dé muc nay.
: y

Vi du, hop chit cia Vi du 8 (3-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril) dugc didu ché theo Quy trinh 2 nhu sau:

PdClLy(dppf) (5,53 g, 7,574 mmol) dugc bd sung vao huyén phi da loai khi chta 5-
bromo-[1,2,4]triazolo[1,5-a]pyridin (CAS 143329-58-2, 30 g, 151,4 mmol), axit (4-
xyano-2-metylphenyl)boronic (CAS 313546-18-8), 26,82 g, 166 mmol) va kali
phosphat (96,35 g, 454,4mmol) trong 1,4-dioxan (24 mL) va nudc (6,00 mL) trong
mdi trudng nito. Hon hop phan Gng nay duoc loai khi, bit kin va tiép theo, dun néng
dén 90 °C trong 2 h. Pha loing hon hop phan ung nay bing nudc va chiét bang
EtOAc. Rtra 16p hitu co bing nuée mubi, 1am kho bang NaxSOu, loc va loai bd dung
mdi dugc loai bo trong chan khong dé thu duge hop chit thd néu & dé muc nay. Tinh
ché hop chét thd thu dugc bing sic ky nhanh (0-50 % EtOAc trong hexan trén SiO»).
Hoa tan cin thu duoc trong (70 °C) etanol néng véi lugng toi thiéu, & cho ngudi
xudng nhiét d6 trong phong trong khi khudy. Loc c4c tinh thé tao ra va sdy kho trong

chan khong de tao ra hgp chat néu & d€ muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 2,09 (s, 3 H) 7,22 - 7,30 (m, 1 H) 7,62 - 7,71
(m, 1 H) 7,76 - 7,89 (m, 2 H) 7,91 - 8,02 (m, 2 H) 8,49 (s, 1 H)

Quy trinh 3

Tetrakis(triphenylphosphin)paladi (0) (0,073 g, 0,063 mmol) dugc bd sung vao huyén
phu da loai khi chtra aryl halogenua (1,262 mmol), axit boronic (1,515 mmol) va
Cs2CO3 (0,823 g, 2,52 mmol) trong dioxan (2,8 mL) va nuéc (1,4 mL) trong mdi
trudng nito. Hén hop phan (mg nay duge loai khi, bit kin va tiép theo, gia nhiét bing
nhiét dén 100 °C trong 6 h. Pha loang hdn hop phan ng ndy bing DCM va loc qua
dém celite. Rira dich loc br?mg nude mudi, lam khod (MgSOs), loc va cd trong chan
khong. San phdm thd dwoc tinh ché bang HPLC diéu ché pha dao, rira giai bang

axetonitril / nudc (véi amoniac 0,1%) de€ tao ra hgp chat néu & dé muc nay.
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Céac Vi du 21 dén 36 sau duoc thuc hién theo quy trinh sau:

B6 sung aryl hodc heteroaryl halogenua (0,216 mmol) vao éng chira 5-(tributylstanyl)-
[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung gian 4, 0,080 g, 0,196 mmol), dong (1)
iodua (1,866 mg, 9,80 pumol) va tetrakis(triphenylphosphin)paladi (0) (0,011 g, 9,80
“pmol) trong THF (1 mL). Ong nay duogc loai khi va lam sach bang nito, bit kin va birc
xa trong 10 phan ung vi séng & nhiét dd 120 °C trong 20 phut. Hon hop phan ng nay
dugc ¢ trong chdn khéng va can thu duge duge tinh ché béng HPLC diéu ché pha déo,
rira giai bang axetonitril / nuéc (v6i amoniac 0,1%) dé tao ra hop chét néu ¢ dé& muc

nay.
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Vidu 37: 1-{[1,2,4]Triazolo[1,5-a]pyridin-5-yl} piperidin-4-carbonitril

N
I

N
Piperidin-4-carbonitril (44,5 mg, 0,404 mmol) dugc bd sung vao dung dich chwa 5-
bromo [1,2,4]triazolo[1,5-a]pyridin (CAS 143329-58-2, 0,080 g, 0,404 mmol) va
DIPEA (0,353 mL, 2,020 mmol) trong DMSO (1,5 mL). Hon hop phan tng nay duoc
gia nhiét trong 16 phan Gmg vi séng & nhiét @6 150 °C trong 20 phit. Hdn hop phan tmg
thé duoc tinh ché truc tiép bing HPLC diéu ché pha dao, rira giai bing axetonitril /
nudce (véi amoniac 0,1%) dé tao ra hop chit néu & d& muc nay.
'H NMR (400 MHz, DCM-d>) & ppm 2,07 - 2,31 (m, 4 H) 2,92 - 3,09 (m, 1 H) 3,36 -
3,52 (m, 2 H) 3,60 - 3,76 (m, 2 H) 6,39 - 6,50 (m, 1 H) 7,36 - 7,48 (m, 1 H) 7,49 - 7,61
(m, 1 H) 8,31 (s, 1 H)
MS ES*: 228

Vidu 38: 4-{[1,2,4]Triazolo[1,5-a]pyrimidin-7-yl} benzonitril
N
Il

N<~ X

</N gy
1H-1,2,4-triazol-5-amin (CAS 61-82-5, 0,848 g, 10,09 mmol) dugc bd sung vao huyén
phu chtra natri hydrua (0,242 g, 10,09 mmol) trong DMF (16 mL) trong mdi truong
nito. H3n hop nay dugc khudy & nhiét do trong phong trong 10 phit. B6 sung dung
dich chtra (E)-N-(3-clo-3-(4-xyanophenyl)alyliden)-N-metylmetanamoni perclorat (Hop
chét trung gian 6, 1,61 g, 5,04 mmol) trong DMF (16 mL) va hdn hop nay duoc dun
néng ¢ 100 °C trong 12 h, tiép theo, dé cho ngudi xudng nhiét d9 trong phong. Chét két
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tha dugc gom bing cach loc, rira bang nudc, EtOH va Et,O va sdy kho trong chdn
khéng dé tao ra hop chét néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 7,70 - 7,75 (m, 1 H) 8,10 - 8,18 (m, 2 H) 8,33 -
8,40 (m, 2 H) 8,77 (s, 1 H) 8,99 - 9,04 (m, 1 H)

MS ES*: 222

Vi du 39: 4-[7-(Hydroxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl|benzonitril

N
Il

N = OH
Budc 1:
Etyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat dwoc diéu ché nhu
dwoc mod ta dbi voi 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril (Hop chat
trung gian 8) tir etyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat (Hop chét trung
gian 5) va axit (4-xyanophenyl) boronic.
"H NMR (400 MHz, DMSO-ds) & ppm 1,33 - 1,45 (m, 3 H) 4,36 - 4,49 (m, 2 H) 7,75 -
7,83 (m, 1 H) 8,04 - 8,13 (m, 2 H) 8,20 - 8,28 (m, 2 H) 8,43 - 8,50 (m, 1 H) 8,75 (s, 1
H)
MS ES*: 293

Budéc 2:

B sung nhé giot dung dich lithi bohydrua (2M trong THF, 0,1 mL, 0,200 mmol) vao
huyén phu chira etyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat
(0,063 g, 0,216 mmol) trong THF khd (2 mL) duoc lam lanh xubng 0 °C trong mdi
trudng nito. Hon hgp phan tng nay duoc khudy & 0 °C trong 1 h, tiép theo, & nhiét do
trong phong trong 2 h. B6 sung thém dung dich lithi bohydrua (2M trong THF, 0,1 mL,
0,200 mmol) va khudy hdn hgp phin (g ndy & nhiét do trong phong trong 1 h. Phan
tng nay dugc dap tit bing nude, chiét hai 1dn bing EtOAc, sdy kho (thiét bj tich pha)
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va ¢d trong chdn khong. San phim thd duoc tinh ché bang HPLC diéu ché pha déo, rira
giai bing axetonitril / nuéc (v6i amoniac 0,1 %) dé tao ra hop chét néu & dé muc nay.
'H NMR (400 MHz, Metanol-d4) 8 ppm 4,73 (s, 2 H) 7,30 (s, 1 H) 7,69 - 7,74 (m, 1 H)
7,80 - 7,87 (m, 2 H) 8,06 - 8,15 (m, 2 H) 8,32 (s, 1 H)

MS ES*: 251

Vi du 40: Metyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat

N
Il

Tién hanh diéu ché nhu dugc mod ta dbi v6i 4-{7-clo-[1,2.4]triazolo[1,5-a]pyridin-5-
yl}benzonitril (Hop chét trung gian 8) tir metyl 5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxylat (Hop chat trung gian 7, 8,48 g, 40,1 mmol) va axit (4-xyanophenyl)boronic
(CAS 126747-14-6, 7,07 g, 48,1 mmol dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 3,97 (s, 3 H) 7,76 - 7,82 (m, 1 H) 8,05 - 8,12
(m, 2 H) 8,20 - 8,28 (m, 2 H) 8,44 - 8,50 (m, 1 H) 8,75 (s, 1 H)

MS ES*™: 279

Vi du 41: Axit 5-(4-Xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxylic

N
I

Hbn hop gdm metyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat (Vi
du 40, 3,8 g, 13,66 mmol), dung dich nudc LiOH 2M (50 mL, 100 mmol), THF (75 ml)
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va MeOH (75 ml) dugc khudy & nhiét do trong phong trong 20 h. Loai bé dung moi
hitu co trong chdn khéng va pha loang huyén phi nuée thu dugc bang nuéc va EtOAc.
Huyén phu nay duge loc va tach pha. Rira pha nuée bang EtOAc, tiép theo, axit hoa
dén do pH~ 2 bang dung dich HCI 2M. Tiép theo, chiét pha nudc bing EtOAc (x2), va
1am kho dich chiét nay (Na>SOs), gom va cb trong chdn khéng dé tao ra hop chét néu &
dé muc nay.

"H NMR (300 MHz, DMSO-ds) 6 ppm 3,65 - 4,05 (obsc., 1H) 7,78 (s, 1H) 8,01 (d,J =
& Hz, 2H) 8,18 (d, J = 8 Hz, 2H) 8,22 (s, 1H) 8,57 (s, 1H).

MS ES*: 265

Vi du 42: 4-{7-xyclopropyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril

N
Il
N<
¢
N=\F

Ong dung trong 16 vi séng dugc nap 4-(7-clo-[1,2.4]triazolo[1,5-a]pyridin-5-
yl)benzonitril (Hop chét trung gian 8, 75 mg, 0,294 mmol), axit xyclopropylboronic
(CAS 411235-57-9, 76 mg, 0,883 mmol), PdCL(dppf) (21,55 mg, 0,029 mmol) va kali
cacbonat (122 mg, 0,883 mmol). Ong nay was bit kin, tao chan khong va nap lai béng
N> hai 14n. B4 sung dioxan (0,8 mL) va nuée (0,15 mL) va hdn hgp phéan Gmg dugc gia
nhiét bang nhiét dén 100 °C qua dém. Hdn hgp phéan tng nay dugc rét vao nude va
chiét bdng DCM. Gom pha hitu co, sdy kho (thiét bi tach pha) va cd trong chdn khong.
Tinh ché can thu dugc bing sic ky nhanh (0-100 % EtOAc trong xdng trén silic oxit
bazo). Can duoc tinh ché tiép bing HPLC diéu ché pha d4o, rira giai bang axetonitril /
nude (bing amoniac 0,1%) dé tao ra hop chit néu & d& muc nay.

'H NMR (300 MHz, DCM-d>) 8 ppm 0,88 - 1,02 (m, 2 H) 1,15 - 1,29 (m, 2 H) 2,05 -
2,19 (m, 1 H) 6,98 (s, 1 H) 7,56 (s, 1 H) 7,79 - 7,88 (m, 2 H) 8,02 - 8,13 (m, 2 H) 8,34
(s, 1 H)
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MS ES*: 261

Cac Vi du 43 dén 71 sauduoc thuc hién theo mot trong sb cac quy trinh dugc mo ta

dudi day.

Quy trinh 1:

Hdn hop gdm axit 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic (Vi du
41, 0,0488 g, 0,184 mmol), HATU (0,105 g, 0,277 mmol) va N-metylmorpholin (0,03
mL, 0,277 mmol) trong NMP (1,25 mL) dugc khudy & nhiét do trong phong trong 15
phut. BS sung amin (0,369 mmol) va khudy hén hop phan ung nay & nhiét d trong
phbng trong 3 h. Pha lodng hdn hop phan img nay bing DMSO (0,4 mL) va san phdm
th6 duoc tinh ché bang HPLC diéu ché pha dao, rira giai bing axetonitril / nuéc (bing

axit formic 0,1%) dé tao ra hop chit néu & d& muc nay.

Quy trinh 2:

Hdn hop gdm axit 5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxylic (Vi du
41, 0,1 g, 0,38 mmol), HATU (173 mg, 0,45 mmol) va DIPEA (0,117 g, 0,90 mmol)
trong DMF khd (3 mL) duge bd sung vao amin (0,42 mmol) trong DMF (0,8 mL) va
lic & nhiét d6 trong phong trong 2 gid. Pha lodng véi nude (4 mL) va loc chét két tia

thu dugc dé tao ra hop chét néu ¢ dé muc nay.
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Céc Vi du 72 dén 99 sau dugc thuc hién theo quy trinh duoc md ta dudi day.

Bé sung amin (0,548 mmol) vao huyén phi trong khi khudy chira 4-(5-clo-
[1,2,4]triazolo[1,5-a]pyrimidin-7-yl)benzonitril (Hop chét trung gian 9, 0,1 g, 0,274
mmol) trong EtOH (1 mL) trong mdi trudng nito. Hon hop phan tng nay duge dun
néng dén 150 °C trong 30 phut. Hén hop phan tng nay dugc cd, pha loing bang nuéc
(20 mL) va chiét bing DCM (x 3). Gom c4c pha hitu co va cb. San pham thd duoc nap
vao dng trao ddi cation da duogc rira bang MeOH, tiép theo, rira giai san phim bang
amoniac 2M trong metanol. C trong chan khong, tiép theo 14 tinh ché bang cach sic ky
trén silic oxit bazo (rtra giai bang 0-10% MeOH trong EtOAc) tao ra hop chét néu & dé

muc nay.
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Vi du 100: 4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril

N
I

N-
¢
NT > NH,

Huyén phul chira axit 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic (Vi
du 41, 0,40 g, 1,514 mmol) va TEA (0,422 ml, 3,03 mmol) trong THF kh6 (10 mL)
duge xit 1y bing DPPA (0,391 mL, 1,817 mmol). Hon hop phan éng nay dugc khudy &
nhiét do trong phong trong mdi trudng nito trong 4 ngay. B sung nuéce (0,082 mL,
4,54 mmol) va gia nhiét hdn hop phan tmg nay trong éng bit kin & 80° C trong 2 h va
tiép theo, & 100° C trong 12 h. Pha lodng hén hop phan mg nay bang nudc mubi va
chiét ba 1an biang EtOAc. Gom céc 16p hitu co, rira bang nude, sdy kho (thiét bi tach
pha) va lam bay hoi dén kho. San phdm thd duoe tinh ché bang HPLC diéu che pha
dao, rira giai bang axetonitril / nudc (bang axit formic 0,1%) d8 tao ra hop chit néu &
dé muc nay.

'H NMR (400 MHz, DMSO-ds) 8 ppm 6,23 (s, 2 H) 6,59 - 6,65 (m, 1 H) 6,77 - 6,83
(m, 1 H) 7,98 - 8,06 (m, 2 H) 8,07 - 8,15 (m, 3 H)

MS ES*: 236

Cac Vi du 101 dén 145 sau duoc thuc hién theo mdt trong s6 cac quy trinh duge mo ta

dudi day.

Quy trinh 1:

B sung amin bac mot (2,65 minol) va TEA (0,369 ml, 2,65 mmol) vao huyén phu
trong khi khudy chira aryl halogenua (0,530 mmol) trong NMP (2 mL) trong moi
trudng nito. HAn hop phan tmg nay dugc dun néng dén 180 °C trong 2 h. Hon hop
phan tmg nay dugc pha lodng trong nudc, chiét vao DCM, tach va siy kho bing cach

st dung thiét bi tach pha va cd trong chdn khéng. Tinh ché chét tho thu duoc biang sic
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ky nhanh (0-40% EtOAc trong xing trén silic oxit bazo) dé tao ra hop chét néu ¢ dé

muc nay.

Quy trinh 2:

Huyén phu chita Pdy(dba); (0,01 g, 9,82 pmol), Cs2CO3 (0,128 g, 0,393 mmol),
dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,010 g, 0,020 mmol),
aryl halogenua (0,196 mmol) va amin (0,393 mmol) trong dioxan (1 mL) dugc gia nhiét
trong 10 vi song ¢ 110° C trong 1 h va tiép theo, dun noéng & nhiét do hdi Ivu trong 16 h.
Hon hop phan tmg nay dugc rét vao nude va chiét bing DCM. Gom pha hitu co, siy
khod (thiét bi tach pha) va cb trong chdn khéng. Tinh ché cin thu duoc bang sic ky
nhanh (0-100 % EtOAc trong xang trén silic oxit bazo) dé tao ra hop chat néu & d& muc

nay.

Quy trinh 3:

Huyén phu chtra aryl halogenua (0,294 mmol), Pd(OAc)2 (0,005 g, 0,024 mmol), [1,1'-
binaphtalen]-2-yldi-terz-butylphosphin (0,011 g, 0,029 mmol), Cs2COs (0,192g, 0,589
mmol) va ruou (0,441 mmol) trong toluen (1,5 mL) dugc loai khi va nap ngugc bing
N hai 1an. Hon hop phan ung nay dugc dun nong dén 80 °C trong 4h. Hon hop phan
irng nay dugc rét vao nudce va chiét bang DCM. Gom pha hitu co, sdy khé (thiét bi tach
pha) va cd trong chdn khong. Tinh ché cin thu dugc bang sic ky nhanh (0-100%
EtOAc trong xdng). Can thu dugc dugc tinh ché tiép bang HPLC didu ché pha déo, rira

giai bang axetonitril / nudc (v6i amoniac 0,1%) d€ tao ra hop chat néu & dé myc nay.

Quy trinh 4:

Ong dung trong 10 vi song dugc nap aryl halogenua (0,393 mmol),
dixyclohexyl(2',4',6"-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,009 g, 0,020 mmol),
Pda(dba); (0,036 g, 0,039 mmol), Cs2CO;3 (0,384 g, 1,178 mmol) va carboxamit (0,471
mmol). Ong nay dugc bit kin, tiép theo, loai khi va nap ngugc biang N ba lan. B sung
dioxan (2 mL) va hdn hop phan tng dugc gia nhiét trong 10 vi séng ¢ 120°C trong 30

phut. Pha loang hdn hop phan g nay bing EtOAc va rira hai lan bing nudc. Gom pha
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hitu co, sy kho (thiét bi tich pha) va co trong chan khéng. Tinh ché can thu dugc bing
shc ky nhanh (0-100 % EtOAc trong xang trén SiOz). Can thu duge duge tinh ché tiép
bang séc ky nhanh (0-100 % EtOAc trong xang trén silic oxit bazo).
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Vi du 146: 4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-2-flobenzonitril

N
Il

20
NTFSNH,
B6 sung TFA (1 mL) vao huyén phti trong khi khudy chua fert-butyl (5-(4-xyano-3-
flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl)carbamat (Hop chét trung gian 11, 0,318g,
0,900 mmol) trong DCM (4 mL). Khudy hdn hgp phan ng nay & nhiét do trong phong
trong 1,5 h. H3n hop phan (g nay dugc dun néng dén nhiét do hoi luu qua dém. Hon
hop phan Gng nay dugc loai bo ngudn nhiét va dé cho ngudi xubng nhiét do trong
phong. Hon hop phan ung nay duoc pha lodng trong DCM va bazo hoa bang dung dich
nuée NaHCO3 bio hoa. Lép DCM dugc loai bo va pha nude duge chiét bang DCM (2
x) Gom cac pha hitu co va ¢o dén kho trong chdn khong d8 tao ra hop chat néu & dé
muc nay.
'H NMR (400 MHz, DMSO- ds) 8 ppm 6,27 (br. s, 2 H) 6,64 (d, J =2 Hz, 1 H) 6,86 (d,
J=2Hz, 1H)7,90-7,98 (m, 1 H) 8,06 - 8,21 (m, 3 H)
MS ES*: 254

Vi du 147: 4-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril
N
Il

Y

NTNF
Dung dich chira (E)-N-(6-(4-xyanophenyl)-5-flopyridin-2-yl)-N "-hydroxyformimitamit
(Hop chét trung gian 12, 0,085 g, 0,332 mmol) trong THF (2 mL) duoc xir Iy bang
TFAA (0,094 mL, 0,663 mmol). Hén hgp phan g nay dugc dun nong dén 40 °C trong
1 h. Phan ing nay dugc bazo hoa bang NaHCO;3 (dung dich nudc bdo hoa) va chiét
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bing DCM. Gom pha hitu co, siy kho (thiét bi tach pha) va ¢ trong chdan khéng. Tinh
ché cin thu duoc bing sic ky nhanh (0-100% EtOAc trong xang trén silic oxit bazo) dé
tao ra hop chét néu & dé muc nay.

IH NMR (400 MHz, DMSO-ds) 8 ppm 7,92 - 8,00 (m, 1 H) 8,01 - 8,13 (m, 5 H) 8,55
(s, 1 H)

MS ES*: 239

Vi du 148: N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]xyclopropan-

sulfonamit

N~
4 /N h @/O

N

Huyén phu chira K2COs (0,456 g, 3,30 mmol), 5-(di-tert-butylphosphino)-1',3',5'-
triphenyl-1'H-1,4'-bipyrazol (0,223 g, 0,440 mmol), [(xinamyl)PdCl]. (0,064 g, 0,110
mmol), xyclopropansulfonamit (CAS 154350-29-5, 0,400 g, 3,30 mmol) va 4-(7-clo-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-flobenzonitril (Hop chat trung gian 10, 0,300g,
1,100 mmol) trong dioxan (4 mL) dugc gia nhiét dén 95 °C trong 0,5 h trong khi quyén
tro. Pha lodng hdon hop phéan tng nay bang nuéc mubi, chiét vao EtOAc, siy kho (thiét
bi tach pha) va cb trong chdn khong. San pham thd dugc tinh ché bang sic ky cot trén
silic oxit, rira giai bing 0-100 % BtOAc/xang tiép theo 1a 0-20 % MeOH/EtOAc. San
phim dugc tinh ché thém tinh ché bang HPLC diéu ché pha dao, rira giai bang
axetonitril / nuge (bang amoniac 0,1%) dé tao ra hop chat néu & dé muc nay.

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,04 (m, 4 H) 2,99 (s, 1 H) 7,23 (s, 1 H) 7,53
(s., 1 H) 7,98 (m, 1 H) 8,15 - 8,23 (m, 2 H) 8,45 (s, 1 H) 10,72 (s, 1 H)

MS ES*™: 358
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Vi du 149: N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]benzensulfon-

amit

Tién hanh didu ché nhu dugc md ta db6i voéi N-[5-(4-xyano-3-flophenyl)-
[1,2,4]triazolo[1,5-a]pyridin-7-yl]xyclopropansulfonamit (Vi du 148) tir 4-(7-clo-
[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-2-flobenzonitril (Hop chit trung gian 10) va
benzensulfonamit d& tao ra hop chit néu & d& muc nay.

IH NMR (400 MHz, DMSO-ds) & ppm 7,07 (s, 1 H) 7,24 (s, 1 H) 7,57 (m, 3 H) 7,91
(m, 3 H) 8,08 - 8,17 (m, 2 H) 8,31 (s, 1 H)

MS ES™: 394

Vi du 150: 3-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-1-phenylure

N
I

</N‘N X O
N=F

N)J\N/
H H

Bd sung isoxyanatobenzen (CAS 103-71-9, 0,129 mL, 1,185 mmol) vao dung dich

Ph

chira 4-(7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-flobenzonitril (Hop chit trung
gian 10, 0,100 g, 0,395 mmol) va DIPEA (0,345 mL, 1,974 mmol) trong DMF (1,5
mL). Hon hop phén ung nay dugc khudy & nhiét do trong phong trong 2,5 h. Pha loang
hdn hop phén Gng nay bing nudc mudi, chiét vao EtOAc, rira bing nude mudi, siy kho

(thiét bi tich pha) va cd rrong chdn khéng. San phadm thd dwoc tinh ché bang HPLC
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diéu ché pha dao, rira giai bang axetonitril / nudc (v6i amoniac 0,1%) dé tao ra hop chét
néu & dé muc nay.

'"H NMR (400 MHz, DMSO-ds) & ppm 7,04 (m, 1 H) 7,33 (m, 2 H) 7,50 (m, 3 H) 8,03
(m, 2H) 8,11 - 8,31 (m, 2 H) 8,42 (s, 1 H) 9,07 (s, 1 H) 9,38 (s, 1 H)

MS ES*: 373

Cac Vi du 151 dén 175 sau dugc thuc hién theo mot trong s6 c4c quy trinh duge mo ta

dudi day.

Quy trinh 1:

Dung dich chtra amin bac mét (0,227 mmol), TEA (0,158 mL, 1,136 mmol) va clorua
axit phu hgp (0,227 mmol) trong DMF (2 mL) dugc khudy & nhiét do trong phong qua
dém. B6 sung thém TEA (0,158 mL, 1,136 mmol) va axit clorua (0,454 mmol) va
khudy hdn hop phan tng trong 2 h nita. Rot hdn hop phan tmg nay vao nuéc va chiét
bang DCM. Gom céc pha hitu co, sdy kho (thiét bi tach pha) va co trong chan khong.
Tinh ché cin thu dugc bang HPLC diéu ché pha dao, rira giai bang axetonitril / nuéc

(v6i amoniac 0,1%) dé tao ra hgp chat néu & dé muc nay.

Quy trinh 2:

Dung dich chita amin bac mét (0,345 mmol), TEA (0,144 mL, 1,036 mmol) va axit
carboxylic trong DMF (2 mL) duoc xtr ly bang N-propylphosphonic anhydrit ciia axit
anhydrit ctia axit N-propylphosphonic, trime vong (50 % trong DMF) (0,407 mL, 0,690
mmol) va dun nong dén 40 °C qua dém. Hdn hop phan (ng nay dugc lam mat xubng
nhiét do trong phong, rét vao nudc, chiét bang EtOAc, rira bing nudc mudi, sdy kho
(thiét bi tich pha) va cb trong chén khéng. Tinh ché can thu duoc bing HPLC diéu ché

(axetonitril / axit formic 0,05 % trong nudc) dé tao ra hop chét néu & d& muc nay.
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Vi du 176: 4-[7-(Benzylsulfanyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril
N
I

Dung dich chira phenylmetanthiol (CAS 100-53-8, 0,232 ml, 1,963 mmol) trong DMF
(5 ml) duoc xit ly bing NaH (dugc phan tan 60% trong dau khoang, 0,079 g, 1,963
mmol). Hdn hop phan tng nay duoc khudy & nhiét 46 trong phong trong 15 phit. Tiép
theo, bd sung dung dich chira 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril
(Hop chét trung gian 8) (0,5 g, 1,963 mmol) trong DMF (5 ml) va hdn hop phén ung
duge khudy & nhiét do trong phong trong 1,5 h. Pha lodng hdn hgp phan ng nay bang
EtOAc, rira bang nudc, tiép theo 1a nudce mubi, sy kho (thiét bi tach pha) va cd trong
chédn khéng. Tinh ché cin thu duoc bang sic ky nhanh (0-100% EtOAc trong xang) aé
tao ra hop chit néu & dé& muc nay.

'H NMR (300 MHz, DMSO-ds) & ppm 4,52 (s, 2 H) 7,14 - 7,44 (m, 4 H) 7,46 - 7,54
(m, 2 H) 7,74 - 7,83 (m, 1 H) 7,99 - 8,10 (m, 2 H) 8,16 - 8,28 (m, 2 H) 8,46 (s, 1 H)

MS ES*: 343

Vi du 177: 5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

sulfonamit

B& sung NCS (156 mg, 1,168 mmol) vao huyén pha chta 4-[7-(benzylsulfanyl)-
[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril (Vi du 176) (100 mg, 0,292 mmol) trong
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AcOH (3 mL) va nudc (1,5 mL). Hon hgp phan Gng nay dugc khudy & nhiét do trong
phong qua dém. Hon hop phéan tng nay dugc cb trong chdn khong. B& sung hop chét
trung gian sulfonyl clorua thdé dugc hdp thu trong DCM (5 mL) va
xyclopropylmetanamin (CAS 2516-47-4, 0,101 mL, 1,168 mmol) va hdn hop phan g
dugc khudy & nhiét do trong phong trong 30 phut. Pha lodng hdn hop phan tng nay
bang DCM, rira bing nudc, sdy khod (thiét bi tach pha) va cd trong chdn khéng. Tinh
ché cin thu duoc bang HPLC didu ché pha dao, rira giai bang axetonitril / nude (v&i
amoniac 0,1%) d& tao ra hop chit néu & dé muc nay.

'H NMR (300 MHz, DMSO-ds) 8 ppm 0,05 - 0,19 (m, 2 H) 0,28 - 0,47 (m, 2 H) 0,77 -
0,98 (m, 1 H) 2,76 - 2,89 (m, 2 H) 7,68 - 7,83 (m, 1 H) 8,07 - 8,32 (m, 5 H) 8,72 - 8,85
(m, 1 H)

MS ES™: 354

Vi du 178: 5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[1,5-a]pyridin-

7-sulfonamit

N
Il
N N
¢ )
NTNAN
/, N
o ©

Tidn hanh diéu ché nhu dugc md ta ddi véi 5-(4-xyanophenyl)-N-(xyclopropylmetyl)-
[1,2,4]triazolo[1,5-a]pyridin-7-sulfonamit (Vi du 177) tr 4-[7-(benzylsulfanyl)-
[1,2.4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril (Vi du 176) va N,N-dimetyletan-1,2-
diamin (CAS 108-00-9) d& tao ra hop chit néu & d& muc nay.

'H NMR (300 MHz, DMSO-ds) 8 ppm 2,02 (s, 6 H) 2,21 - 2,37 (m, 2 H) 2,83 - 3,06
(m, 2 H) 7,67 - 7,82 (m, 1 H) 7,88 - 8,46 (m, 6 H) 8,70 - 8,92 (m, 1 H)

MS ES*: 371
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Vi du 179: 5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-

7-sulfonamit

Tién hanh diéu ché nhu dwgc md ta dbi véi 5-(4-xyanophenyl)-N-(xyclopropylmetyl)-
[1,2,4]triazolo[1,5-a]pyridin-7-sulfonamit (Vi du 177) tr 4-[7-(benzylsulfanyl)-
[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril (Vi du 176) va 2,2-difloetan-1-amin (CAS
430-67-1) d& tao ra hop chit néu & dé muc nay.

'"H NMR (300 MHz, DMSO-ds) 8 ppm 3,23 - 3,42 (m, 2 H) 5,83 - 6,33 (m, 1 H) 7,65 -
7,81 (m, 1 H) 8,03 - 8,42 (m, 5 H) 8,55 (s, 1 H) 8,72 - 8,87 (m, 1 H)

MS ES™: 364

Vi du 180: 2-(Azetidin-1-yl)-N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]axetamit

Bd sung azetidin (CAS 503-29-7, 0,018 ml, 0,269 mmol) vao dung dich chira 2-clo-N-
(5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl)axetamit (Hop chat trung gian
13) (70mg, 0,225 mmol) va TEA (0,047 ml, 0,337 mmol) trong DMF (1 mL). Khuiy
hén hop phéan g nay ¢ nhiét d6 trong phong trong 1 h. Pha loang hdn hop phan tng
nay bing EtOAc va rira bing NaHCO3 bio hoa. Gom pha hitu co, sdy khé (thiét bi tich

pha) va co trong chdn khong. San pham tho duge nap vao éng trao ddi cation manh
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(SCX-2), rira bang MeOH va rira giai bang dung dich amoniac 2M/MeOH. Chit ria
giai duoc c0 trong chan khong dé tao ra hop chit néu & d& muc nay.

'H NMR (400 MHz, DCM-d5) & ppm 2,10 - 2,27 (m, 2 H) 3,28 (s, 2 H) 3,38 - 3,53 (m,
4H)7,41 - 7,53 (m, 1 H) 7,85 (d, ] = 8 Hz, 2 H) 8,07 - 8,19 (m, 3 H) 8,26 (s, 1 H) 9,55
(s, 1 H)

MS ES*: 333

Vi du 181: 4-{7-amino-6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril
N
I

N F
4 N7

NTSF SN,

Dung dich chtra axit 5-(4-xyanophenyl)-6-flo-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic
(Hop chét trung gian 14, 0,080 g, 0,283 mmol), DPPA (0,061 mL, 0,283 mmol), TEA
(0,059 mL, 0,425 mmol) va nuéde (5,11 pL, 0,283 mmol) trong toluen (1 mL) duogc gia
nhiét dén 90°C trong 30 phut. Hon hgp phén ung nay duoc cd trong chdn khéng va tinh
ché bang HPLC diéu ché pha déo, rira gidi bang axetonitril / nuéc (v6i amoniac 0,1%)
dé tao ra hop chit néu & dé muc nay.

'"H NMR (400 MHz, DMSO-ds) ppm 6,46 (s, 2 H) 6,77 - 6,84 (m, 1 H) 7,94 - 8,02 (m,
2 H) 8,04 - 8,09 (m, 2 H) 8,12 (s, 1 H)

MS ES*: 254

Vi du 182: 5-(4-Etynylphenyl)-[1,2,4]triazolo[1,5-a]pyridin

l
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B6 sung [2-(4-iodophenyl)etynyl]trimetylsilan (0,081 g, 0,269 mmol) vao éng chua 5-
(tributylstanyl)-[1,2,4]triazolo[1,5-a]pyridin (Hop chit trung gian 4, 0,1 g, 0,245
mmol), ddng (I) iodua (2,333 mg, 0,012 mmol) va tetrakis(triphenylphosphin)paladi(0)
(0,014 g, 0,012 mmol) trong THF (1 mL). Ong nay dugc loai khi va lam sach bang nito,
bit kin va birc xa trong 10 vi séng & 120°C trong 20 phut. B6 sung natri hydroxit (1,0 M,
1,0 mL, 1,0 mmol) vao hdn hop phén ng nay trong khi khudy. Hon hop phin ting nay
dugc khudy & nhiét d trong phong trong 15 phit. Hon hop phan (mg nay dugc pha
lodng trong nudc va chiét vao DCM bang cach sit dung ng tach pha. Pha chat ran két
tia trong nudc duge chiét tiép bing DCM/EtOH (9:1). Nudc dugc loai bo ra khéi 16p
chét rén ling xudng béng pipet va chit rén duge bd sung vao pha hitu co va 16p hitu co
duge ¢b trong chan khong vio DMSO dé tinh ché bang HPLC diéu ché pha déo, rira
giai bang axetonitril / nuGe (v6i amoniac 0,1%) 8 tao ra hop chét néu & dé muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 4,40 (s, 1 H) 7,40 - 7,48 (m, 1 H) 7,69 (d, J = 8
Hz, 2 H) 7,76 - 7,84 (m, 1 H) 7,88 - 7,92 (m, 1 H) 8,06 (d, J =8 Hz, 2 H) 8,56 (s, 1 H)
MS ES™: 220

Céac Vi du 183 dén 194 sau dugc didu ché bang cach st dung quy trinh chung dudi day.

Hon hop gdbm amin (0,6 mmol) va 4-(7-formyl-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril (Hop chéit trung gian 15, 0,1 g, 0,4 mmol) va axit axetic (0,8 mL) dugc
khudy trong dimetylaxetamit (3 mL) & nhiét do trong phong cho dén khi imin twong
ung dugc tao thanh khi kidm tra bang sic ky 16p mong. B4 sung STAB (0,171 g, 0,8
mmol) va hdn hop phan Gng dugc khudy qua dém. Khi amin dugc tao thanh, bb sung
nuée va tiép tuc khudy trong 15 phut. Hon hop phan tng ndy duge co6. DMA dugce loai
b6 bang cach st dung bang cach chung cit ddng sdi ra khoi nudce. Cén dugce chiét bang
EtOAc, rira bang nudc va nudce mudi va tiép theo, 1am kho trén MgSO4 va cd trong

chdn khéng. Can dugc tinh ché bang HPLC diéu ché pha dao.
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Céac Vi du 195 dén 200 duoc didu ché bang cach sir dung mot trong sd cac quy trinh

sau.

Quy trinh 1:

Budc 1:

B sung nhé giot ruou (2,7 mmol) trong toluen vao dung dich trong khi khudy chira
20% phosgen trong toluen (2 mL, 3,6 mmol) & nhiét do 0 °C. Hon hop phéan tng nay
dugc dé cho 4m dén nhiét do trong phong trong 20 h. Dung méi dugc loai bd bang cach
lam bay hoi trong didu kién 4p suét giam dé tao ra hop chit trung gian cloformat twong

rmg ma n6 duge st dung ma khong can tinh ché thém.

Budc 2:

B sung cloformat néu trén (0,142 g, 1 mmol) vao dung dich dang khudy chira 4-(7-
amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1)-2-flobenzonitril (Vi du 146, 0,2 g, 0,8 mmol)
va TEA (0,2 g, 2 mmol) trong DMF khé (2 mL) & nhiét do 0 °C va tiép theo, tiép tuc
khudy & nhiét do trong phong trong 3 h. Hon hop phan ung nay dugc rot vao EtOAc va
rira béng dung dich HCI 2M. Lép hitu co dugce 1lam khd trén natri sulphat va co dac
trong diéu kién &p suét giam. Tinh ché cin thu duge bing sic ky nhanh trén silic oxit,
rira giai bang EtOAc ﬁép theo 1a tinh ché bd sung bang cach st dung HPLC didu ché

pha dao dé tao ra cac hgp chat néu & d€ muc nay.

Quy trinh 2:

Bude 1:

Bé sung nho giot ruou (8,7 mmol) trong toluen (5 mL) vao dung dich trong khi khudy
chira 20% phosgen trong toluen (6,2 mL, 11,7 mmol) & nhiét do 0 °C dé tao ra mubi
hydroclorua cia cloformat dudi dang chét két tia mau tring. Sau 10 min, chat két tia
duge loc ra va bd sung vao dung dich amoni hydroxit 28% (6 mL, 17,4 mmol). Natri
hydroxit (2M, 10 mL, 20 mmol) dugc bd sung vao bazo héa hdn hgp ma n6 dugce chiét

bing EtOAc. Pha hitu co dugc lam kho trén natri sulphat va lam bay hoi dé tao ra hop
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chét trung gian carbamat tho twong tng ma né dugc st dung ma khong can tinh ché

thém.

Budc 2:

Huyén pht dang khudy chia 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-
flobenzonitril (Hop chét trung gian 8, 0,1 g, 0,29 mmol), carbamat (1,47 mmol),
Cs2COs3 (0,191 g, 0,6 mmol), Pdx(dba)s (0,012 g, 1,5 pmol) va X-Phos (0,014 g, 2,9
umol) trong dioxan dd loai khi (10 mL) dugc dun néng & 120 °C trong 1 h. Hon hop
phéan ing nay dugc lam mét va cd trong chdn khéng. Can dugc lic v6i EtOAc va nuéc,
tiép theo, loc, va pha hitu co dugc cd. Céc hop chét duogc tinh ché bang cach sir dung
sic ky nhanh trén silic oxit, rira giai bang EtOAc tiép theo, bing (NH3 2M trong
MeOH) 1% - 5% trong EtOAc tiép theo 1a HPLC diéu ché pha dao d tao ra céc hop

chat néu & dé muc nay.

Quy trinh 3:

Buge 1:

Etyl carbamat (1,0g, 11,2 mmol), ruou (11,2 mmol), nhom triisopropoxit (0,25g, 1,2
mmol) va 60% natri hydrua trong dau (0,1 g, 2,5 mmol) dugc trdn & nhiét do trong
phong va tiép theo, dun néng dén 105 °C trong 2 h. Hdn hgp nay dugc lam mat va pha
jodng trong IPA uét. Dung dich nay dugc cho hép phu vao 6ng 5g SCX-2 va rira bang

-----

gian carbamat twong rng ma né dugc str dung ma khong can tinh ché thém.

Budc 2:

Huyén phi dang khudy cha  4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1)-2-
flobenzonitril (Hop chit trung gian 8, 0,1 g, 0,29 mmol), carbamat (1,47 mmol),
Cs2C0O;3 (0,191 g, 0,6 mmol), Pdx(dba)s (0,012 g, 1,5 pmol) va X-Phos (0,014 g, 2,9
umol) trong dioxan da loai khi (10 mL) dugc dun néng & 120 °C trong 1 h. Hén hop
phan (g nay dugc 1am mat va cd trong chdn khéng. Cin duge lic voi EtOAc va nude

va tiép theo, loc, va pha hitu co dugce ¢6. Hop chét thu dugc duge tinh ché béng cach st
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dung séc ky nhanh trén silic oxit, rira giai bang EtOAc tiép theo, bang (NH3 2M trong
MeOH) 1% - 5% trong EtOAc tiép theo 1a HPLC didu ché pha dao dé tao ra cac hop

chat néu & dé muc nay.
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Céc Vi du 201 dén 208 duogc diéu ché bang cach str dung quy trinh bat ky trong sb céac

quy trinh sau:

Quy trinh 1:

Huyén phu chura [1,2,4]triazolo[ 1,5-a]pyrimidin (Hop chét trung gian 16, 0,1 g, 0,647
‘mmol), axit boronic (0,841 mmol), PdCla.dppf (37 mg, 45,3 pmol) va NaCOs (0,206 g,
1,94 mmol) trong dioxan da loai khi (4 mL) va nuée (3 mL) duge dun néng & 100 °C
trong 3 h. Sau lam mat xuéng nhiét do trong phong, hdn hgp phan tng duge loc qua
dém chét loc, va dich loc dugc hap thu vao silic oxit va tinh ché bang sic ky nhanh trén
silic oxit, rira giai bing 1:1 EtOAc - heptan, tiép theo, EtOAc dé tao ra cac hop chat néu

¢ dé muc nay.

Quy trinh 2:

Huyén phi dang khudy chtra aryl bromua (0,841 mmol), bis(pinacolato)diboron (0,214
g, 0,841 mmol), kali axetat (0,191 g, 1,94 mmol) va PdCl..dppf (37 mg, 45,3 pumol)
trong dioxan da loai khi (4 mL) dugc dun néng ¢ 80 °C trong moi truong argon trong
1,5 h. Tiép theo, bd sung dung dich chura [1,2,4]triazolo[1,5-a]pyrimidin (Hop chét
trung gian 16, 0,100 g, 0,647 mmol) trong dioxan (3 mL) qua xiranh, tiép theo 1a
K>COs3 (0,268 g, 1,94 mmol) trong nudc (3 mL) va nhiét do tang 1én 90 °C trong 3 h.
Hon hgp phan ting nay dugce 1am mat, loc qua chét loc, va hap thu vao silic oxit va tinh
ché bing sic ky nhanh trén silic oxit, rira giai bang 1:1 EtOAc - heptan, tiép theo,

EtOAc dé tao ra cac hop chat néu ¢ dé muc nay.
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Vi du 209: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril
CN

Bude 1:

Huyén phi chira tert-butyl (5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-yl)carbamat (Hop chét
trung gian 17, 0,2 g, 0,744 mmol), axit (4-xyano-2-metylphenyl)boronic (CAS 126747-
14-6,120 mg, 0,744 mmol), PdClx(dppf) (54,5 mg, 0,074 mmol) va Na,COs (0,158 g,
1,489 mmol) trong dioxan (2 mL) va nuée (0,4 mL) duoc xb1 N2 va dun néng dén 100
°C trong 2 h. Hdn hop phén tng nay dugc lam mat xubng nhiét do trong phong va cho
phén bd gitta EtOAc va nuéc. Gom pha hitu co, rira bang nudc mudi, siy khd (thiét bi
tach pha) va co trong chdn khéng. Tinh ché can thu dugc bing sic ky nhanh (0-100%
EtOAc trong xang trén silic oxit bazo) dé tao ra tert-butyl (5-(4-xyano-2-metylphenyl)-
[1,2,4]triazolo[1,5-a]pyridin-7-yl)carbamat.

'H NMR (400 MHz, DMSO-ds) & ppm 1,52 (s, 9 H), 2,10 (s, 3.H), 7,15 - 7,23 (m, 1 H),
7,61 -7,74 (m, 1 H), 7,82 - 7,90 (m, 1 H), 7,92 - 8,02 (m, 2 H), 8,31 (s, 1 H), 10,10 (s, 1
H)

MS ES*: 294 (M-'Bu)

Budce 2:

Dung dich chta fert-butyl (5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl)carbamat (0,194 g, 0,555 mmol) va HCl (4M trong dioxan, 0,694 ml, 2,78 mmol)
trong dioxan (5 mL) dugc gia nhiét dén 50 °C trong 2h. Hon hop phan tng nay dugc cd
trong chdn khéng va can thu dugc dugc tinh ché bing SCX-2, nap va rita biang MeOH
va rira giai bang NH3; 2M trong MeOH. Tinh ché can thu duoc bang HPLC didu ché pha
dao, rira giai bang axetonitril/ nuéc (véi amoniac 0,1%) dé tao ra hop chit néu & dé
muc nay.

'H NMR (400 MHz, DCM-d>) & ppm 2,18 (s, 3 H) 4,39 (br. s., 2 H) 6,35 - 6,45 (m, 1
H) 6,80 - 6,85 (m, 1 H) 7,42 - 7,51 (m, 1 H) 7,59 - 7,69 (m, 2 H) 8,01 (s, 1 H)
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MS ES™: 250

Vidu 210: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-flobenzonitril
CN

Y
NTFSNH,

Tién hanh diéu ché nhu dugc md ta dbi v6i 4-(7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-

yl)-3-metylbenzonitril Vi du 209 tr fert-butyl (5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-

yl)carbamat (Hop chdt trung gian 17) va axit (4-xyano-2-flophenyl)boronic (CAS
1150114-77-4) dé tao ra hop chat néu & d& muc nay.

'"H NMR (400 MHz, DMSO-ds) 6 ppm 6,29 (s, 2 H) 6,61 - 6,74 (m, 2 H) 7,84 - 7,98
(m, 2 H) 8,01 - 8,15 (m, 2 H)

MS ES™: 254

"Vidu 211: 4,6-Dimetyl-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyrimidin-2-carbonitril
CN

N/]%N
| =

P
Bude 1:
B sung m-CPBA (1,107 g, 6,42 mmol) vao dung dich dang khudy chira 5-bromo-4,6-
dimetylpyrimidin (CAS 157335-97-2, 1 g, 5,35 mmol) trong DCM (10 mL). Hén hop
phan ng nay dugc khudy & nhiét do trong phong trong 4h. B6 sung thém m-CPBA
(0,368 g, 2,14 mmol, 0,4 duong lugng) va hdn hop phan tang duge khqu & nhiét do
trong phong qua dém. Hon hop phan Gng nay duoc hép thu vao chit loc va tinh ché
bang sic ky nhanh (0-100% EtOAc trong xing trén SiO2) dé tao ra 5-bromo-4,6-
dimetylpyrimidin 1-oxit.
'H NMR (400 MHz, DMSO-ds) & ppm 2,53 (s, 3 H) 2,56 (s, 3 H) 8,98 (s, 1 H)
MS ES*: 203
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Buée 2:

Ong bit kin chira 5-(tributylstanyl)-[1,2,4]triazolo[ 1,5-a]pyridin (Hop chét trung gian 4,
0,300 g, 0,735 mmol), déng (I) iodua (7,00 mg, 0,037 mmol),
tetrakis(triphenylphosphin)paladi(0) (0,042 g, 0,037 mmol) va 5-bromo-4,6-
dimetylpyrimidin 1-oxit (0,179 g, 0,882 mmol) da hoa tan trong NMP (4 mL) duoc buc
xa trong 10 vi séng & 100 °C trong 80 phut. Hén hop phan tmg nay dugc gia nhiét bang
nhiét & 110 °C qua dém. Hdn hop phan ng nay duge pha lodng trong DCM va nuée va
tach pha hitu co bang cach st dung dng tich pha. Dung dich nay nuéc dugc chiét tiép
bing DCM va gom céc pha hitu co, cho hip thu vao chat loc va tinh ché bang sic ky
nhanh (0-100% EtOAc/MeOH (9:1) trong xdng trén silic oxit bazo) dé tao ra 5-
([1,2,4]triazolo[1,5-a]pyridin-5-y1)-4,6-dimetylpyrimidin 1-oxit.

MS ES™: 242

Budce 3:

B sung TMS-CN (0,070 ml, 0,522 mmol) vao dung dich dang khudy chua 5-
([1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-4,6-dimetylpyrimidin 1-oxit (42 mg, 0,174 mmol)
va TEA (0,049 ml, 0,348 mmol) trong axetonitril (1 mL). Ong phan tng nay dugc lam
sach bang nito, bit kin va dun néng & 110 °C trong 1 h. Pha lodng hdn hop phan tng
nay bang DCM va nuéc. Tach pha hitu co va pha nudc dugce chiét tiép bang DCM.
Gom pha hitu co, cd trong chdn khong va tinh ché bang HPLC diéu ché pha dao, ria
giai bang axetonitril / nuéc (v6i amoniac 0,1%) dé tao ra hop chét néu & d& muc nay.

'H NMR (400 MHz, CD3CN) 6 ppm 2,26 (s, 6 H) 7,12 - 7,25 (m, 1 H) 7,71 - 7,80 (m, 1
H) 7,88 - 7,96 (m, 1 H) 8,33 (s, 1 H)

MS ES*: 251

Vi du 212: 5-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril
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CN
B\
=
N<
¢
NTN\F

Budce 1:

Dung dich chua tert-butyl (5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-yl)carbamat (Hop chét
trung gian 17, 0,38 g, 1,414 mmol), 1,1,1,2,2,2-hexabutyldistanan (1,504 ml, 2,83
mmol), TEA (9,86 ml, 70,7 mmol) va tetrakis(triphenylphosphin)paladi(0) (0,490 g,
0,424 mmol) trong dioxan (10 mL) dugc gia nhiét dén 110 °C trong 36 h. Hén hop phan
ing nay duogc cd trong chdn khéng va cin thu dugc duoc tinh ché bang sic ky nhanh
(0-100% EtOAc trong xing trén silic oxit bazo) dé tao ra tert-butyl (5-(tributylstanyl)-
[1,2,4]triazolo[ 1,5-a]pyridin-7-yl)carbamat.

MS ES*: 525

Budc 2:

Huyén phu chita fert-butyl (5-(tributylstanyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
ylcarbamat (190 mg, 0,363 mmol), 5-bromo-6-metylpyridin-2-carbonitril (CAS
1173897-86-3, 71,5 mg, 0,363 mmol), tetrakis(triphenylphosphin)paladi(0) (42,0 mg,
0,036 mmol) va dong (I) iodua (6,91 mg, 0,036 mmol) trong NMP (2 mL) dugc x6i Na
va gia nhiét trong 10 vi séng & 100 °C trong 20 phit. Cho hdn hgp phéan Gmg nay qua
K2CO3 10% va cdt silic oxit bazo, rira giai bang EtOAc. Gom c4c phan doan phi hop
va ¢d trong chdn khong dé tao ra san pham tho trong NMP du. San phim nay dugc sir
dung ma khoéng can tinh ché thém.

MS ES*: 295 (M-Bu)

Budc 3:

Dung dich chioa tert-butyl (5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl)carbamat (127 mg, 0,362 mmol) va HCl (4M trong dioxan, 1 mL, 4,00
mmol) duoc gia nhiét dén 50 °C trong 24 h. Hdn hop phan tng nay duoc c¢d trong chdn
khéng va can thu duogc duoc tinh ché bang SCX-2, nap va rira bang MeOH tiép theo,
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rira giai bang NH; 2M trong MeOH. Tinh ché cin thu dugc bing HPLC diéu ché pha
dao, rira giai bang axetonitril / nudc (v6i amoniac 0,1%) dé tao ra hop chit néu & dé
muc nay.

'H NMR (400 MHz, Metanol-dy) & ppm 2,41 (s, 3 H) 6,65 - 6,70 (m, 1 H) 6,72 - 6,77
(m, 1 H) 7,86 - 7,93 (m, 1 H) 7,98 - 8,13 (m, 2 H)

MS ES* =251

Vi du 213: 5-(4-clo-3-metoxyphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin

Cl

SN

A
Bude 1:
Ong dung trong 16 vi séng chita 5-bromo-[1,2,4]triazolo[1,5-a]pyridin (CAS 143329-
58-2, 0,100 g, 0,505 mmol), tetrakis(triphenylphosphin)paladi (0) (0,029 g, 0,025
mmol), natri cacbonat (0,107 g, 1,010 mmol) va 2-clo-5-(tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol (CAS 1443151-85-6, 0,141 g, 0,555 mmol) trong dioxan (2
mL) va nudce (0,5 mL) dugce loai khi va blrc xa trong 16 vi sébng & 100 °C trong 20 phut.
H&n hop phan tng nay duogc loc qua celite va banh loc dugc rira bing MeOH va
DMSO. Gom dich loc va c0 trong chan khong dé tao ra dung dich DMSO ma tlr 6 san
phim thé duoc tinh ché bang HPLC diéu ché pha dao, rira giai bing axetonitril / nudc
(v6i amoniac 0,1%) dé tao ra 5-([1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-clophenol
"H NMR (400 MHz, DMSO-ds) & ppm 7,26 - 7,45 (m, 2 H) 7,53 (d, J=8 Hz, 1 H) 7,68
(d, J=2 Hz, 1 H) 7,72 - 7,81 (m, 1 H) 7,88 (d, J=8 Hz, 1 H) 8,55 (s, 1 H) 9,65 (br. s., 1
H)
MS ES™: 246

Budce 2:

B6 sung natri hydrua (phén tin 60% trong dau khoang, 4,88 mg, 0,122 mmol) vao
huyén phi trong khi khudy chua 5-([1,2,4]triazolo[1,5-a]pyridin-5-y1)-2-clophenol
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(0,050 g, 0,204 mmol) trong NMP (1 mL). Sau mot vai phuat, hdn hgp phan tng nay
hoa tan va iodometan (0,016 mL, 0,254 mmol) dugc bd sung vao. Sau 1h, bd sung thém
natri hydrua (phan tan 60% trong dau khoang, 4,88 mg, 0,122 mmol) va iodometan
(0,016 mL, 0,254 mmol) va khudy hdn hop phan tmg nay trong 80 phut nita. Hdn hop
phan tng nay duoc t6i bang NaHCO; (5 mL) va chiét hai 1an bing DCM. Gom céc pha
hitu co va co trong chdn khong. Tinh ché can thu duge bang HPLC didu ché pha dao,
rita giai bang axetonitril / nuéc (v6i amoniac 0,1%) dé tao ra hop chit néu & d& muc
nay.

'H NMR (400 MHz, DMSO-ds) 6 ppm 3,95 (s, 3 H) 7,47 (d, J =7 Hz, 1 H) 7,63 (s, 2
H) 7,73 - 7,84 (m, 2 H) 7,86 - 7,95 (m, 1 H) 8,56 (s, 1 H)

MS ES™: 260

Vi du 214: 2-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril
N
|l

2ol

NT NP

Dung dich chira 6-flo-5-iodo-[1,2,4]triazolo[1,5-a]pyridin (Hop chat trung gian 18,
0,095g, 0,361 mmol), PdClx(dppf) (0,026 g, 0,036 mmol), Na,CO3 (0,115 g, 1,084
mmol) va axit (4-xyano-3-flophenyl)boronic (CAS 843663-18-3) trong dioxan (1,0 mL)
va nude (0,2 mL) dugc gia nhiét dén 100 °C trong 16 vi séng trong 1h. Pha loang hén
hop phan tng nay bang EtOAc, rira bang nudc, sy khé (thiét bi tach pha) va co trong
chan khéng. Tinh ché cin thu dugc bing HPLC diéu ché pha dao, rira giai bing
axetonitril / nu6e (voi amoniac 0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, Metanol-dy) & ppm 7,84 - 7,91 (m, 2 H) 7,92 - 8,05 (m, 3 H) 8,48
(s, 1 H)
MS ES*: 257

Vi du 215: 4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-metylbenzonitril
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Y

Tién hanh diéu ché nhu dwgc mé ta dbi véi 2-flo-4-{6-flo-[1,2,4]triazolo[1,5-alpyridin-
5-yl}benzonitril (Vi du 214) tir 6-flo-5-iodo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét
trung gian 18) va axit (4-xyano-2-metylphenyl)boronic (CAS 126747-14-6)dé tao ra
hop chit néu & dé muc nay.

'"H NMR (400 MHz, Metanol-ds) & ppm 2,20 (s, 3 H) 7,63 - 7,70 (m, 1 H) 7,75 - 7,81
(m, 1 H) 7,86 - 7,93 (m, 2 H) 7,93 - 8,00 (m, 1 H) 8,44 (s, 1 H)

MS ES*: 253

Vidu 216: 3-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril
N
Il

F
NS
N=\F
Tién hanh diéu ché nhu duoc mb ta ddi v6i 2-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-

5-yl}benzonitril (Vi du 214) tir 6-flo-5-iodo-[1,2,4]triazolo[1,5-a]pyridin (Hop chat
trung gian 18) va axit (4-xyano-2-flophenyl)boronic (CAS 1150114-77-4) dé tao ra hop

F

chét néu & dé muc nay.

"H NMR (400 MHz, DCM-d>) & ppm 7,53 - 7,72 (m, 3 H) 7,80 - 7,93 (m, 2 H) 8,33 (s,
1 H)

MS ES*: 257

Vi du 217: 4-{5-amino-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl } benzonitril
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Budece 1:

Dung dich chira tert-butyl carbamat (0,928 g, 7,92 mmol) trong DMF (10 mL) dugc xtr
ly bang NaH (60% trong dau khoang, 0,317 g, 7,92 mmol) va khudy & nhiét do trong
phong trong 10 phit. B6 sung hdn hop nay vao dung dich chwa 4-(5-clo-
[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl)benzonitril (Hop chét trung gian 9, 1,35 g, 5,28
mmol) trong DMF (10 mL) va hdn hop phan tng dugce khudy & nhiét d6 trong phong
trong 3 ngdy. Cho hén hop phan tng nay phan bd giita EtOAc va nudc. Gom pha hitu
co, siy khé (thiét bi tich pha) va ¢ trong chdn khéng. Tinh ché cin thu dugc bang sic
ky nhanh (0-100% EtOAc trong xing trén silic oxit bazo) dé tao ra rert-butyl (7-(4-
xyanophenyl)-[1 ,2,4]triazolo[ 1,5-a]pyrimidin-5-yl)carbamat.

MS ES™: 281 (M-'Bu)

Budc 2:

Dung dich chtta fert-butyl (7-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a|pyrimidin-5-
yl)carbamat (650 mg, 1,933 mmol) va HCI (dung dich 4M trong dioxan, 4 mL, 16,00
mmol) trong dioxan (6 mL) duoc gia nhiét dén 50 °C qua dém. Hdn hop phan ung nay
dugc cb trong chdn khong va can thu duge dugc nghién véi MeOH. Chét két taa thu
dugc dugc loc va dich loc dugc cd trong chdn khong va cén thu dugc dugc tinh ché
bang sic ky nhanh (0-100% EtOAc trong xing tiép theo, 0-25% MeOH trong EtOAc
trén silic oxit bazo). San phim duogc tinh ché thém bang sic ky nhanh (0-20% MeOH
trong EtOAc trén silic oxit bazo) dé tao ra hop chit néu & d& muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 6,63 (s, 1 H) 7,41 (s, 2 H) 8,03 - 8,11 (m, 2 H)
8,13-8,21 (m,3 H)

MS ES™:237
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Vidu 218: 4-{7-Hydroxy-[1,2,4]triazolo[ 1,5-a]|pyridin-5-yl } benzonitril

N
Il

7
N=>Fon
Ong phan tng dugc nap 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril (Hop
chat trung gian 8, 0,15 g, 0,589 mmol), KOH (0,036 g, 0,648 mmol), Pdx(dba)s (0,022
g, 0,024 mmol) va di-tert-butyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (CAS
564483-19-8, 0,020 g, 0,047 mmol). B sung 1,4-dioxan (0,5 mL) va nu6c (0,5 mL) va
6ng nay dugc 1am sach bang argon, bit kin va dun néng & 100 °C trong ti didu nhiét
trong 2h. Hon hop phan tmg nay duoc loai bo ngudn nhiét va cho phan bé giita EtOAc
va nuéc. Nhii tuong/chét két tia thu duge trong 16p nuée duge loc va gom véi dich
chiét hitu co, hoa tan trong DMSO va tinh ché bang HPLC diéu ché pha déo, rua giai
bang axetonitril / nudce (bang axit formic 0,1%) dé tao ra hop chit néu & dé muyc nay.
"H NMR (400 MHz, DMSO-ds) 8 ppm 6,99 (s, 2 H) 8,04 (d,J =8 Hz,2 H) 8,17 (d, ] =
8 Hz, 2 H) 8,29 (s, 1 H) 10,75 - 11,75 (br. s, 1H)
MS ES™: 237

Vi du 219: 2-flo-4-{7-hydroxy-[ 1,2,4]triazolo[1,5-a]pyridin-5-y1}benzonitril

N
Il

9
N=>F">on
Tién hanh diéu ché nhu dugc mé ta dbi v6i 4-{7-hydroxy-[1,2,4]triazolo[1,5-a]pyridin-
5-yl}benzonitril (Vi du 218) tu 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril
(Hop chét trung gian 10).

"H NMR (400 MHz, DMSO-ds) 8 ppm 6,98 - 7,10 (m, 2 H) 8,00 - 8,08 (m, 1 H) 8,09 -
8,16 (m, 1 H) 8,18 - 8,25 (m, 1 H) 8,32 (s, 1 H) 10,5 - 12,0 (br. s, 1 H)
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MS ES™: 255

Vi du 220: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-5-metylbenzonitril

N
Il
F
N-
¢
NT " NH,

Budece 1:

Ong dung cho 10 vi séng da duoc siy khd bing 10 duoc nap 4-bromo-2-flo-5-
metylbenzonitril (CAS 916792-13-7, 0,20 g, 0,934 mmol) va 1am sach bang argon. B
sung THF (0,5 mL) va éng nay dugc 1am mat trong da kho/axeton (-78 °C) tiép theo,
isopropylmagie lithi clorua (dung dich 1,3M trong THF, 0,791 mL, 1,028 mmol) duoc
bd sung vao, va éng nay duoc chuyén vao chiu déa trong 40 phut. Kém clorua (1,9M
trong dung dich 2-metylTHF, 0,5 mL, 0,950 mmol) dugc bd sung vao. Mgt binh phan
g da sy khoé khac dugc nap 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung
gian 2, 0,141 g, 0,748 mmol) va tetrakis(triphenylphosphin)paladi (0) (0,027g, 0,023
mmol), tiép theo, lam sach bang argon. Sau 30 phut, bd sung THF (5 mL) va B sung
dung dich Grignard/kém hitu co qua xiranh va hdn hop niy duogc gia nhiét dén 50 °C
trong 2,5 h. Hon hop nay duge duoc 1am lanh xubng nhiét d6 trong phong va cb trong
chdn khéng va cin thu duge cho phan b giita EtOAc va dung dich nuéc kali natri
tartrat bdo hoa. Pha hitu co dugc rira bang nude mubi. Dung dich nay nudc duge chiét
tiép bang EtOAc. Gom cac 16p hitu co, siy kho (MgSO4) va ¢b trong chdn khéng. Tinh
ché cin thu dugc bang sic ky nhanh (0-50% EtOAc trong xang trén SiO,) dé tao ra 4-
(7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-2-flo-5-metylbenzonitril.

"H NMR (400 MHz, DMSO-ds) 8 ppm 2,09 (s, 3 H) 7,50 (d, J=2Hz, 1 H) 7,79 (d, ] =
10 Hz, 1 H) 8,04 (d, J=7Hz 1 H) 8,25 (d,J =2 Hz, 1 H) 8,55 (s, 1 H)

MS ES*: 287

Budce 2:
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4-(7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-2-flo-5-metylbenzonitril (0,149 g, 0,520
mmol), Xantphos (0,030 g, 0,052 mmol), Cs2CO3 (0,339 g, 1,039 mmol) va Pda(dba)s
(0,024 g, 0,026 mmol) dugc cho vao binh phan Gng ma tiép theo, lam sach né béng
argon va dioxan (5 mL) dugc bd sung vao. Hon hgp niy dugc riy argon trong 5 min,
tiép theo, benzophenon imin (CAS 1013-88-3 , 0,1 mL, 0,596 mmol) dugc bd sung vao,
va tiép tuc ray 5 min nita trude khi hdn hop nay dugc gia nhiét dén 90 °C trong 7h. Hn
hop nay dugc dugc lam lanh xudng nhiét do trong phong va pha lodng bing dietyl ete
va loc qua 6ng tach pha. Rira cin rin bang mot lugng ete nita va dich loc duge ¢d dé
tao ra san phim thd & dang dau. Dau nay duge tinh ché biang sic ky nhanh (0-60 %
EtOAc trong xang trén SiO2) @& tao ra 4-(7-((diphenylmetylen)amino)-
[1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-2-flo-5-metylbenzonitril.

'"H NMR (400 MHz, Metanol-dy) & ppm 1,93 (s, 3 H) 6,70 (d, J =2 Hz, 1 H) 7,16 (d, J
=2Hz, 1H)7,27-17,61 (m,9H)7,71-7,89 (m, 3 H) 825 (s, 1 H)

MS ES*: 432

Buéece 3:

4-(7-((Diphenylmetylen)amino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-flo-5-
metylbenzonitril (173 mg, 0,401 mmol) dugc hoa tan trong THF (5 mL). B6 sung HCI
(dung dich nu6c 2M., 1 mL, 2,000 mmol) va hdn hgp nay duge khudy trong méi trudng
argon trong 1,5h. Hon hop nay dugc duge cd trong chdn khong dé loai bo THF va chét
thu duge dugc cho phan bé gitta dung dich (dung dich nuéc) K2CO3 bio hoa va EtOAc.
Téach pha nudc va pha hitu co chira chét két tia rdn dugc loc qua thiét bi tach pha, chét
ran dugc rira bang nude va EtOAc. Loc pha hitu co, ria bang nudc mubi va sdy khd
(MgSOs). Quy trinh chiét dugc 1ap lai trén chét rin va gom dich chiét va co. Tinh ché
cin thu dugc bing séc ky nhanh (0-10% MeOH trong DCM trén silic oxit bazo) dé tao
ra hop chit néu & dé muc nay.

'"H NMR (400 MHz, Metanol-dy) 6 ppm 2,15 (s, 3 H) 6,62 (d, ] =2 Hz, 1 H) 6,72 (d, J
=2Hz, 1H) 7,46 (d,J=9Hz, 1 H) 7,78 (d,] =6 Hz, 1 H) 8,05 (s, 1 H)

MS ES*: 268

Vi du 221: 4-{[1,2,4]Triazolo[ 1,5-a]pyridin-5-yl}piperazin-1-carbonitril
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—=Z

z

)

N
B& sung NaHCO3 (0,083 g, 0,984 mmol) trong nuée (0,5 mL) vao dung dich dang
khudy chira 5-(piperazin-1-yl)-[1,2,4]triazolo[1,5-a]pyridin (Hop chit trung gian 19,
0,100 g, 0,492 mmol) trong DCM (1 mL). Hdn hop hai pha nay dugc khudy nhanh va
bd sung xyanua bromua [3,0M trong DCM] (0,197 mL, 0,590 mmol) vao. Hdn hop
phan tng dugc khudy & nhiét do trong phong trong 2h. Hdn hop phan tng nay duoc
pha loang trong nudc va chiét hai 1an bang DCM. Gom céc pha hitu co, siy kho (thiét
bi tach pha) va cb trong chdn khéng. San pham thd duge tinh ché bang HPLC diéu ché
pha dao, rira giai bang axetonitril / nudc (v6i amoniac 0,1%) dé tao ra hop chét néu &
dé muc nay.
"H NMR (400 MHz, DMSO-ds) 8 ppm 3,41 - 3,59 (m, 8 H) 6,63 (d, ] = 8 Hz, 1 H) 7,48
(d,J=8Hz 1H)7,59-7,68 (m, 1 H)8,48 (s, 1 H)
MS ES*: 229

Vi du 222: 3,5-Diflo-4-{[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril
N
I

F F
A

Ong bit kin chira 5-(trimetylstanyl)-[1,2,4]triazolo[1,5-a]pyridin (Hop chit trung gian
20, 0,15 g, 0,532 mmol), déng (I) 1iodua (0,005 g, 0,027 mmol),
tetrakis(triphenylphosphin)paladi(0) (0,031 g, 0,027 mmol) va 4-bromo-3,5-
diflobenzonitril (CAS 123688-59-5, 0,128 g, 0,585 mmol) dugc hoa tan trong NMP (2
mL) duoc birc xa trong 16 vi séng & 100 °C trong 20 phat. Hon hgp phan tmg nay duge
xtr 1y bang dung dich (dung dich nuéc) KF (10% trong lugng) trong khi khudy trong

1h. Hon hop nay duge pha lodng trong EtOAc, loc qua chét loc va rira bang nudc, tiép

-214-



26591

theo 13, nudc mubi. Dung moi dugc loai bo trong chdn khéng va san phém thd duogc
tinh ché bing HPLC diéu ché pha d4o, rira giai bang axetonitril / nude (v6i amoniac
0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, CD3CN) & ppm 7,29 (d, ] =7 Hz, 1 H) 7,56 - 7,65 (m, 2 H) 7,67 -
7,75 (m, 1 H) 7,84 - 7,91 (m, 1 H) 8,30 (s, 1 H)

MS ES*: 257

Vi du 223: 2-flo-3-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril

N
I

Y
Tién hanh diéu ché nhu dwgc mo ta ddi véi 3,5-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril Vi du 222 tir 5-(trimetylstanyl)-[1,2,4]triazolo[1,5-a]pyridin (Hop chét
trung gian 20) va 4-bromo-2-flo-3-metylbenzonitril (CAS 1114546-30-3).
"H NMR (400 MHz, CD3CN) & ppm 2,05 (d, J =2 Hz,3H) 7,12 (d, =7 Hz, 1 H) 7,42
(d,J=8Hz, 1 H) 7,66 - 7,80 (m, 2 H) 7,83 - 7,90 (m, 1 H) 8,31 (s, 1 H)
MS ES™: 253

Vi du 224: 4-[7-(Metoxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril
N
Il

59
N/ S 0]

B6 sung natri hydrua, 60% trong lugng trong dau khoang (0,026g, 0,641 mmol) vao

~

dung dich chtra 4-(7-(hydroxymetyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril (Vi
du 39, 0,107g, 0,428 mmol) trong THF khd (2,5 mL) trong m6i trudng nito. Sau 10
min, bd sung iodometan (0,040 mL, 0,641 mmol) va hdn hop phan tng duge khudy &

nhiét do trong phong trong moi trudong nito trong 3 ngay. Cho hén hop phan ung nay
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phén bd gitta nuéc va EtOAc va tach. Dung dich nay nudc dugc chiét tiép bing EtOAc.
Gom céc 16p hitu co, say kho (thiét bj tach pha) va lam bay hoi dén kho. Chét thé thu
dugc dugc tinh ché bang HPLC diéu ché pha dao (phuwong phap axetonitril bazo/ nuéce)
dé taora hop chit néu ¢ d& muc nay

'H NMR (400 MHz, DMSO-ds) & ppm 3,41 (s, 3 H) 4,64 (s, 2 H) 7,37 - 7,46 (m, 1 H)
7,83 (s, 1 H) 8,07 (d, J =8 Hz, 2 H) 8,23 (d, ] =8 Hz, 2 H) 8,55 (s, 1 H)

MS ES*: 265

Vi du 225: N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl|metyl } axetamit
N
Il

Dung dich chtta 4-(7-(aminometyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril (Hop
chét trung gian 21, 0,040 g, 0,160 mmol) va TEA (0,067 mL, 0,481 mmol) trong DCM
(2,0 mL) dugc xtr Iy bang axetyl clorua (0,034 mL, 0,481 mmol) va khudy & nhiét do
trong phong trong 1 h. Hén hop phan tmg nay duoc nap vao éng Strata dugc mdi DCM.
Rira giai bang NH; 0,5 M trong EtOH tao ra san phim thd, ma né dugc tinh ché tiép
bang HPLC diéu ché pha déo (phuong phap axetonitril bazo / nuée) dé tao ra hop chat
néu ¢ dé muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 1,95 (s, 3 H) 4,47 (d, ] = 6 Hz, 2 H) 7,41 (s, 1
H) 7,72 (s, 1 H) 8,08 (d, J =8 Hz, 2 H) 8,22 (d, J =9 Hz, 2 H) 8,53 (s, 2 H)

MS ES*: 292

Vi du 226: N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]metyl}xyclopropancarboxamit
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Tién hanh diéu ché nhu dugc moé ta dbi véi N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-
a]pyridin-7-ylJmetyl}axetamit Vi du 225 tir Hop chét trung gian 21 va xyclopropyl
cacbonyl clorua (CAS 4023-34-1).

"H NMR (400 MHz, Metanol-ds) & ppm 0,78 - 0,98 (m, 4 H) 1,66 - 1,80 (m, 1 H) 4,61
(s,2H) 7,34 -7,42 (m, 1 H) 7,71 (s, 1 H) 7,95 (d, J = 8 Hz, 2 H) 8,21 (d, ] = 9 Hz, 2 H)
8,44 (s, 1 H)

MS ES*: 318

Vidu 227: 4-{6-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril
N
Il

Budge 1:

Huyén phi chta 6-bromo-[1,2,4]triazolo[ 1,5-a]pyridin (CAS 356560-80-0, 0,5 g, 2,52
mmol), tert-butyl carbamat (CAS 4248-19-5, 0,592 g, 5,05 mmol), Pdx(dba); (0,185 g,
0,202 mmol), Cs2CO3 (1,645 g, 5,05 mmol) va Xantphos (0,234 g, 0,404 mmol) trong
dioxan (8,5 mL) dugc loai khi va nap lai bing argon hai 1an. Hdn hop phan tng nay
duoc dun néng dén 100 °C trong 40h. Phan (mg dugc 1am mat va phén tach gitta EtOAc
va nude. Gom céc pha hitu co, sdy kho (thiét bi tach pha) va ¢ trong chan khong. Tinh
ché can thu dugc bing sic ky nhanh (0-70% EtOAc trong xang trén silic oxit bazo) dé
tao ra tert-butyl [1,2,4]triazolo[1,5-a]pyridin-6-y] carbamat.

"H NMR (400 MHz, DCM-d>) & ppm 1,57 (s, 9 H) 6,57 - 6,71 (m, 1 H) 7,34 - 7,40 (m,
1H)7,70-7,78 (m, 1 H) 8,31 (s, 1 H) 9,14 - 9,25 (m, 1 H)
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MS ES*: 179 (M-Bu)

Buéc 2:

Dung dich chtra tert-butyl [1,2,4]triazolo[1,5-a]pyridin-6-yl carbamat (250 mg, 1,067
mmol) va NBS (190 mg, 1,067 mmol) trong axit axetic (3,5 mL) duogc gia nhiét trong 10
vi séng & 100 °C trong 20 phit. Hon hop phan tng nay dugc t6i va bazo hoa bang
NaHCO; va chiét hai 1an bang EtOAc. Gom céc pha hitu co, sdy kho (thiét bi tich pha)
va cb trong chan khong. Tinh ché cin thu dwoc bang sic ky nhanh (0-100% EtOAc
trong xang trén silic oxit bazo) dé tao ra 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-6-amin.

MS ES*: 213

Buée 3:

Huyén phu chira 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-6-amin (0,073 g, 0,343 mmol),
axit (4-xyanophenyl)boronic (CAS 126747-14-6 , 0,055g, 0,377 mmol), PdClx(dppf)
(0,025 g, 0,034 mmol) va Na,COs3 (0,073 g, 0,685 mmol) trong dioxan (1 mL) va nudc
(0,2 mL) dugc gia nhiét trong 10 vi séng & 100 °C trong 1 h. Pha lodng hdn hop phan
g nay bing EtOAc, rira bang nudc, sy kho (thiét bi tach pha) va cb trong chdn
khéng. Tinh ché cin thu dugc bang HPLC diéu ché pha dao, rira giai bang axetonitril /
nuée (voi amoniac 0,1%) dé tao ra hop chit néu & dé muc nay.

'H NMR (400 MHz, DMSO-ds) 8 ppm 5,17 (s, 2 H) 7,38 (d, =10 Hz, 1 H) 7,67 (d, J
=10Hz, 1 H) 7,83 (d, ] =8 Hz, 2 H) 8,01 (d, ] =8 Hz, 2 H) 8,14 (s, 1 H)

MS ES™: 236

Vi du 228: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-3-metylbenzonitril

hydroclorua
N
Il
F
N
N= N F NH, HCI
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Tién hanh diéu ché nhu dwge md ta ddi véi Vi du 2209 (4-{7-amino-[1,2,4]triazolo[ 1,5-
alpyridin-5-yl}-2-flo-5-metylbenzonitril) tor  5,7-diclo-[1,2,4]triazolo[ 1,5-a]pyridin
(Hop chét trung gian 2) va 4-bromo-2-flo-3-metylbenzonitril (CAS 1114546-30-3) ma
khong can loai bazo hop chét néu & dé muc nay.

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,08 (d, ] =2 Hz, 3 H) 6,77 - 6,85 (m, 2 H) 7,22
(s,2H) 7,48 -7,58 (m, 1 H) 7,93 - 8,03 (m, 1 H) 8,76 (s, 1 H)

MS ES™: 268

Vi du 229: 5-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-6-metylpyridin-2-carbonitril

Buée 1:

Huyén phti chita 6-flo-5-iodo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung gian 18, 0,2
g, 0,760 mmol), axit (2-metylpyridin-3-yl)boronic (CAS 899436-71-6, 0,125 g, 0,913
mmol), PdClx(dppf) (0,056 g, 0,076 mmol) va Na,COs (0,161 g, 1,521 mmol) trong
dioxan (2 mL) va nudc (0,5 mL) dugc gia nhiét dén 100 °C trong 0,5 h. Cho hdn hop
phan ting nay phan b gitta EtOAc va nuéc. Gom pha hitu co, rira bang nuéc mudi, siy
kho (thiét bi tich pha) va cd trong chdn khéng. Tinh ché can thu dugc bing sic ky
nhanh (0-100% FEtOAc trong xing trén silic oxit bazo) d& tao ra 6-flo-5-(2-
metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin.

MS ES*: 229

Budc 2:

Dung dich chita 6-flo-5-(2-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin (0,103 g,
0,451 mmol) va m-CPBA (0,117 g, 0,677 mmol) trong DCM (5 mL) dugc khudy &
nhiét do trong phong trong 36 h. Pha losing hdn hop phan tng nay bang DCM, rira bing
dung dich bicarbonat, sy kho (thiét bi tach pha) va co trong chdn khéng dé tao ra 3-(6-
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flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-metylpyridin 1-oxit thd ma n6 dugc st dung
truc tiép trong phan tmg tiép theo.
MS ES*: 245

Buéce 3:

Dung dich chtta 3-(6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-metylpyridin 1-oxit
(0,055 g, 0,225 mmol), TMS-CN (0,091 mL, 0,676 mmol) va TEA (0,063 mL, 0,450
mmol) trong axetonitril (2 mL) dugc gia nhiét dén 110 °C trong 3 ngay. Hdn hop phan
mg nay dugc 1am maét xubng nhiét d6 trong phong va cho phan bd gitta DCM va nuée.
Dung dich nay nuéc duoc chiét tiép baing DCM. Gom cic pha hitu co, sy kho (thiét bi
tach pha) va cd trong chdn khéng. Tinh ché cin thu dugce bang HPLC diéu ché pha dao,
rira giai bang axetonitril / nuéc (véi amoniac 0,1%) dé tao ra hop chit néu ¢ d& muc
nay.

"H NMR (400 MHz, DMSO-ds) & ppm 2,35 (s, 3 H) 7,95 - 8,07 (m, 1 H) 8,10 - 8,22
(m, 2 H) 8,32 (d, =8 Hz, 1 H) 8,56 (s, 1 H)

MS ES*: 254

Vi du 230: 4-[7-(Piperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril

N
I

Budce 1:

Hon hop gdm 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril (Hop chét trung
gian 8, 0,223 g, 0,876 mmol), fert-butyl piperazin-1-carboxylat (CAS 57260-71-6,
0,326 g, 1,751 mmol), X-Phos (0,042 g, 0,088 mmol), Pd2(dba)s; (0,040 g, 0,044 mmol)
va Cs2C03 (0,571 g, 1,751 mmol) duge loai khi (chu trinh chan khdng/nito) va gia nhiét
trong 6ng bit kin & 130 °C trong 4 h. Pha losing hdn hop phén tng nay bang EtOAc va
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loc qua Celite. Dich loc dugc ria béng dung dich natri bicacbonat bdo hoa, tiép theo,
nude mubi,

Say khd (thiét bi tach pha) va cb trong chdn khéng. San phim thé duoc tinh ché bing
sic ky nhanh (0-100% EtOAc trong xing trén SiO;) dé tao ra tert-butyl 4-(5-(4-
xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl)piperazin-1-carboxylat.

MS ES*: 405

Budc 2:

Hon hop gdm tert-butyl 4-(5-(4-xyanophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-
yl)piperazin-1-carboxylat (0,192 g, 0,475 mmol), HCI, 4M trong dioxan (0,593 mL,
2,374 mmol) va EtOH 1 mL duoc khudy & nhiét do trong phong trong 28 h. Hdn hop
phan ung nay dugc cd trong chdn khong, pha loang bing (dung dich nudc) NaHCO;
bao hoa va chiét hai lan bang DCM. Gom cac pha hitu co, sy khé (thiét bi tach pha) va
cd trong chdn khéng. Tinh ché chat thd thu duge biang SCX-2, nap va rira bing 5 %
EtOH / DCM va eluting bang cach sir dung dung dich NH; 2M trong MeOH. Tinh ché
can thu duge bing HPLC diéu ché pha dao, rira giai bang axetonitril / nuée (voi
amoniac 0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 3,15 - 3,27 (m, 4 H) 3,56 - 3,78 (m, 4 H) 7,16
(d,J=2Hz,1H)733(d,J=3Hz, 1H)8,06(d,J=8Hz, 2H) 822 (d, ] =9 Hz, 2 H)
8,31 (s, 1 H) 9,31 (br. s., 1 H)

MS ES*: 305

Vi duy 231: 4-[7-(4-Axetylpiperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril

N
I
a0
NTF N
o
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Dung dich chira 4-(7-(piperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril (Vi
du 230, 0,095 g, 0,312 mmol) va TEA (0,087 mL, 0,624 mmol) trong dry DCM (3,121
mL) trong moi trudng nito dugc xir Iy bang axetyl clorua (0,044mL, 0,624 mmol). Hon
hop phan ting ndy dugce khudy & nhiét d trong phong trong 18 h. Phan ung nay dugc
nap vao Ong Strata va rira gia ddu tién voi EtOH, tiép theo, NH; 2M trong MeOH /
EtOH véi ty 1& 1:1. Gom ca hai san phim chtra dich rira giai, ¢ va tinh ché bang HPLC
diéu ché pha d4o (phwong phap axetonitril bazo / nwéc) dé tao ra hop chit néu & d& muc
nay.

"H NMR (400 MHz, CD3CN) & ppm 2,09 (s, 3 H) 3,35 - 3,50 (m, 4 H) 3,62 - 3,74 (m, 4
H) 6,94 (d,J=3Hz, 1 H) 7,07 (d,J=2Hz, 1 H) 7,92 (d, ] =8 Hz, 2 H) 8,11 - 8,17 (m,
3 H)

MS ES™: 347

Vi du 232: 4-{7-[(2,3-Dihydroxypropyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-

metylbenzonitril
N
Il
N~
¢
NTNF N OH
OH
Budc 1:

B6 sung (2,2-dimetyl-1,3-dioxolan-4-yl)metanamin (CAS 22195-47-7, 0,146 g, 1,116
mmol) vao 6ng phan t{mg chita 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-3-
metylbenzonitril (Hop chat trung gian 24, 0,100 g, 0,372 mmol), Pdx(dba); (0,017 g,
0,019 mmol), dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,018 g,
0,037 mmol) va Cs2COs (0,243 g, 0,744 mmol) trong dioxan (2 mL). Ong phan g nay
dugc loai khi bang nito trong 5 phut va tiép theo, gia nhiét trong dng bit kin & 110 °C
trong mdi trudong nito trong 19 h. Pé hdn hop phan tmg nay ngudi va cho hip thu vao

chét loc. San phdm thd duoc tinh ché bang sic ky nhanh (0-100% EtOAc trong xing
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trén silic oxit bazo) dé tao ra 4-(7-(((2,2-dimetyl-1,3-dioxolan-4-yl)metyl)amino)-
[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-3-metylbenzonitril.
MS ES™: 364

Budce 2:

Bé sung monohydrat ciia axit p-toluensulfonic (0,017 g, 0,091 mmol) vao dung dich
dang khudy chtra 4-(7-(((2,2-dimetyl-1,3-dioxolan-4-yl)metyl)amino)-
[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-3-metylbenzonitril (0,133 g, 0,366 mmol) trong
MeOH (3 mL)/nuéc (0,5 mL). Hdn hop phan tmg nay dwoc khudy & nhiét do trong
phong trong 40 min va dun néng dén 100 °C trong 65 h. B6 sung HCI (1,18 S.G., 37%,
0,301 mL, 3,66 mmol) va hdn hop phan ting dugc khuéy & nhiét do trong phong trong
1h. Hon hop phan tmg nay duoc xir Iy bang dung dich nuéc NaOH (10%, 2 mL) cho
dén khi trd thanh bazo (pH~12). B sung dung dich nuéc NaHCO3 bdo hoa (~3 mL)
cho dén khi pH~9. Dung mdi duoc loai bod trong chdn khéng va cin thu dugc dugc hép
thu trong DMSO (4 mL). Cho huyén phu siéu a4m trong bé siéu am va tiép theo, loc.
Tinh ché dich loc thu dugc bang HPLC diéu ché pha dao, rira giai bang axetonitril /
nudc (voi amoniac 0,1%) dé taora hop chit néu & dé muc nay.

'"H NMR (400 MHz, DMSO-ds) & ppm 2,12 (s, 3 H) 2,98 - 3,11 (m, 1 H) 3,27 - 3,35
(obsc., m, 1 H) 3,36 - 3,49 (m, 2 H) 3,66 - 3,77 (m, 1 H) 4,61 - 4,75 (m, 1 H) 4,88 -
4,95 (m, 1 H) 6,56 (d,J =2 Hz, 1 H) 6,65 (d,J =2 Hz, 1 H) 6,72 - 6,79 (m, 1 H) 7,60
(d, J=8Hz, 1 H) 7,82 (d, J=8Hz 1 H) 7,90 (s, 1 H) 8,03 (s, 1 H)

MS ES™: 324

Vi du 233: N-[5-(4-xyano-3-flo-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]axetamit
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Huyén phu chua 4-(7-amino-[ 1,2,4]triazolo[1,5-a]pyridin-5-yI)-2-flo-3-
metylbenzonitril hydroclorua (Vi du 228, 96 mg, 0,316 mmol) trong DCM (5 mL) va
pyridin (0,5 mL, 6,18 mmol) dugc 1am mat trong d4. BS sung nho giot axetyl clorua
(0,034 mL, 0,474 mmol) vao. Dé hdn hop phan tng nay 4m dén nhiét do trong phong
va khudy trong 17 h. Hdn hop nay duoc duge cb trong chdn khéng tiép theo, HCI1 2N (6
mL) duoc bd sung vio. Cin duge cho phan b gifta EtOAc va nude. Dung dich nay
nrée duge chiét tiép bang EtOAc. Gom céc pha hitu co, rira bang dung dich (dung dich
nuéc) natri bicacbonat bio hoa, tiép theo 1a nuéc mudi, 1am khd (MgSOs) va cd trong
chdn khéng. Cin thu duge duge két tinh lai tir mot lwong t6i thiéu EtOH dé tao ra hop
chét néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 1,97 - 2,09 (m, 3 H) 2,16 (s, 3 H) 7,26 (d, J =2
Hz, 1 H) 7,51 - 7,61 (m, 1 H) 7,92 - 8,03 (m, 1 H) 8,25 (d,J =2 Hz, 1 H) 8,37 (s, 1 H)
10,59 (s, 1 H)

MS: ES*: 310

Vi du 234: 4-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-2,3-diflobenzonitril

N
Il
F
F
N-
¢
NTF g

Binh phan tng dugc siy khé bang 16 duoc dé ngudi trong mdi truong Ny, tiép theo, nap
4-bromo-2,3-diflobenzonitril (CAS: 126163-58-4, 0,488 g, 2,239 mmol) va xbi nito. B6
sung THF (1 mL) va dung dich ndy dugc lam mat trong hdn hop nudc dd/mudi. BS
sung tu tu isopropylmagie lithi clorua (THF dung dich) (1,894 mL, 2,462 mmol) vao.
Hbn hop phan tng nay duoc khudy & -15°C trong 45 phiit nita. K&m clorua duge bd
sung vao. Ong ding trong 10 vi séng dugc siy khd bang 16 duge dé ngudi trong moi
trudng nito tiép theo, nap 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung gian
2, 379 mg, 2,015 mmol) va tetrakis(triphenylphosphin)paladi(0) (0,065 g, 0,056 mmol)
va 1am sach lai bang nito. THF (5 mL) dwoc bd sung vao. Dung dich nay duge chuyén

béng xiranh vao binh phan tng thir nhat, dé lai mot luong nhé cac chit khong tan. Hén
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hop nay dugce tiép theo, dun néng dén 50 °C trong 5 h. Hn hop phan ng nay duoc
lam mét xudng nhiét do trong phong va co trong chdn khéng. Can thu dugc cho phén
bé gitta EtOAc va dung dich nudc kali natri tartrat bdo hoa. Rira pha hitu co bing nuée
mudi va siy khd (MgSOs) va cd trong chan khéng. Tinh ché can thu dugc bang sic ky
nhanh (0-40% EtOAc trong xing trén SiO2) dé tao ra hop chét néu & dé muc nay.

TH NMR (400 MHz, DMSO-ds) & ppm 7,68 (d, ] =2 Hz, 1 H) 7,82 - 7,93 (m, 1 H) 8,00
- 8,09 (m, 1 H) 8,31 (d,J=2Hz, 1 H) 8,60 (s, 1 H)

MS ES™: 291

Vi du 235: 4-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-2-flo-5-metylbenzonitril

N
I

N
NT>F ¢

Tién hanh diéu ché nhu dwoc md ta ddi v6i Vi du 234 (4-{7-clo-[1,2,4]triazolo[1,5-

alpyridin-5-yl}-2,3-diflobenzonitril) tir 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop

chét trung gian 2) va 4-bromo-2-flo-5-metylbenzonitril (CAS 916792-13-7).

TH NMR (400 MHz, DMSO-ds) & ppm 2,09 (s, 3 H) 7,50 (d, J =2 Hz, 1 H) 7,75 - 7,83

(m, 1 H) 8,00 - 8,07 (m, 1 H) 8,24 (d, J=2 Hz, 1 H) 8,55 (s, 1 H)

MS ES*: 287

Vi du 236: N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]formamit

N
|
F
N-
¢ X
N= NF ﬁ&o

Bé sung nho giot axit formic (0,161 mL, 4,19 mmol) vao axetic anhydrit (0,324 mlL,
3,44 mmol) trong khi khudy. Hn hop nay duogc dun néng & 60 °C trong 6ng bit kin
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trong 2 h. Hdn hop phéan ting niy duge lam mat trong nude da va bd sung 4-(7-amino-
[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-flobenzonitril (Vi du 146, 0,100 g, 0,395 mmol)
d&éi dang huyén phi trong THF (2 mL) vao hdn hop nay trong khi khudy. Ong phéan
g nay dugc bit kin va dun néng & 60 °C trong 18 h. Phan tng nay duoc dé cho ngudi
xubng nhiét d6 trong phong va rét vao (dung dich nuéc) NaHCO; bio hoa va tiép theo,
loc. San pham thd dwgc tinh ché bang HPLC diéu ché pha dao, rira giai bing axetonitril
/ nuée (bang axit formic 0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 7,49 (d, J =2 Hz, 1 H) 7,95 - 8,25 (m, 4 H) 8,45
- 8,55 (m, 2 H) 10,6 - 10,9 (br. m, 1 H)

MS ES*: 282

Vi du 237: 6-amino-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril

N
It
B

Z > NH,
N-
¢V
NT\F

Bude 1:

B6 sung dung dich chira 5-(tributylstanyl)-[1,2,4]triazolo[ 1,5-a]pyridin (Hop chat trung
gian 4, 0,150 g, 0,367 mmol) trong NMP (2 mL) vao éng bit kin chira déng (I) iodua
(0,004g, 0,019 mmol), tetrakis(triphenylphosphin)paladi(0) (0,022 g, 0,019 mmol) va 6-
clo-3-iodopyridin-2-amin (CAS 800402-06-6, 0,096 g, 0,377 mmol) trong mdi trudong
nito. Hon hop phan g nay duge biic xa trong 10 vi séng & 100 °C trong 20 phat. Hon
hop phan tng nay dugc tinh ché bang HPLC diéu ché pha dao, rira giai bang axetonitril
/ nude (véi amoniac 0,1%) dé tao ra 3-([1,2,4]triazolo[ 1,5-a]pyridin-5-y1)-6-clopyridin-
2-amin.

MS ES™: 246

Budc 2:
Dung dich/huyén phi chia 3-([1,2,4]triazolo[1,5-a]pyridin-5-yl)-6-clopyridin-2-amin
(0,044 g, 0,179 mmol), dixyano kém (0,021g, 0,179 mmol), kém (0,001g, 0,021 mmol),
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dppf (0,008 g, 0,014 mmol) va Pdx(dba); (0,006mg, 7,16 pmol) trong DMA (4 mL)
duoc birc xa trong 16 vi séng & 120 °C trong 30 phut tiép theo, & 150 °C trong 60 phut.
Hdn hop phan tng nay duoc loc qua phdi liéu PTFE (d6 xdp 0,2uM) va tinh ché bing
HPLC diéu ché pha d4o, rira gii bang axetonitril / nudc (véi amoniac 0,1%) dé tao ra
hop chit néu & d& muc nay.

"H NMR (400 MHz, DMSO-ds) 6 ppm 6,53 (s, 2 H) 7,21 - 7,30 (m, 2 H) 7,70 - 7,80
(m, 2 H) 7,89 - 7,95 (m, 1 H) 8,46 (s, 1 H)

MS ES*: 237

Vi du 238: N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl1]-2-

hydroxyaxetamit

N
I

Bé sung 4-(7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)-3-metylbenzonitril (Vi du 209,
0,100 g, 0,401 mmol) va pyridin (0,130 mL, 1,605 mmol) vao dung dich dang khuéy
chira 2-clo-2-oxoetyl axetat (CAS 13831-31-7, 0,086 ml, 0,802 mmol) trong NMP (2
ml). Khudy hdn hop phan tmg ndy & nhiét do trong phong trong 18 h. Hén hop phéan
tng nay duoc cb trong chdn khéng (dé loai bd pyridin du) va nap vao éng SCX-2 da
duge can bang so bd. Hon hop nay duoc rira bang MeOH va rira giai bang NH; 2M
trong MeOH. San phim thé duoc tinh ché bang HPLC diéu ché pha dao, rira giai bang
axetonitril / nu6c (bing axit formic 0,1%) dé tao ra hop chit néu & dé muc nay.

TH NMR (400 MHz, DMSO-ds) 8 ppm 2,13 (s, 3 H), 4,10 (d, J =3 Hz, 2 H), 5,87 (s, 1
H), 7,55 (d,J =2 Hz, 1 H), 7,68 (d, ] =8 Hz, 1 H), 7,86 (d, J = 8 Hz, 1 H), 7,94 (s, 1
H), 8,32 - 8,44 (m, 2 H), 10,35 (s, 1 H)

MS ES*: 308
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Vi du 239: N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-3,3,3-
triflo-2-hydroxypropanamit

N-
NN o

N/ = N/U\/CF;;

H OH

B& sung triphosgen (0,286 g, 0,963 mmol) vao dung dich dang khudy chira axit 3,3,3-
triflo-2-hydroxypropanoic (CAS 684-07-1, 0,116 g, 0,802 mmol) trong anhydrous THF
(2 mL). Hon hop phan tmg nay dugc khudy trong méi trudng nito & nhiét do trong
phong trong 30 phit. B6 sung than hoat tinh (0,005 g, 0,401 mmol) vao hdn hop phan
ting va hdn hop phan tng dwoc khudy trong 1,5 h nita. Hon hop phan tmg nay duoc lam
bay hoi dén kho va cin dugc hép thu trong NMP (1,5 mL) va cho qua b0 loc PTFE vao
dung dich chtta 4-(7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-3-metylbenzonitril (Vi
du 209, 0,100 g, 0,401 mmol) dugc hoa tan trong NMP (0,5 mL) trong khi khuéy. Hoén
hop phéan tmg nay duogc khudy & nhiét dd trong phong trong 2h. Tiép theo, gia nhiét hdn
hop phan tng nay trong 16 vi séng & 70°C trong 60 phit. B6 sung MeOH (3 mL) va
hén hop phan tng duogc ¢d trong chdn khéng. San pham thd duge tinh ché bang HPLC
didu ché pha dao, rira giai bing axetonitril / nudc (véi amoniac 0,1%) dé tao ra hop chét
néu ¢ d& muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 2,13 (s, 3 H), 4,82 - 4,98 (m, 1 H), 7,58 (d, ] =2
Hz, 1 H), 7,69 (d,] =8 Hz, 1 H), 7,74 (d, ] =7 Hz, 1 H), 7,87 (d, J = 8 Hz, 1 H), 7,95
(s, 1 H), 8,34 - 8,43 (m, 2 H), 10,75 (s, 1 H)

MS ES*: 376

Vi du 240: N-[5-(4-xyano-2-metylphenyl)-[1,2.4]triazolo[1,5-a]pyridin-7-yl]-2-
hydroxy-2-metylpropanamit
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Buée 1:

B6 sung 4-(7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-3-metylbenzonitril (Vi du 209,
0,100 g, 0,401 mmol) va pyridin (0,130 mL, 1,605 mmol) vao dung dich dang khudy
chira 1-clo-2-metyl-1-oxopropan-2-yl axetat (CAS 40635-66-3, 0,115 ml, 0,802 mmol)
trong NMP (2 mL). KhuAy hdn hop phan tmg nay & nhiét do trong phong trong 45 phut.
B6 sung thém 1-clo-2-metyl-1-oxopropan-2-yl axetat (CAS 40635-66-3, 0,115 mlL,
0,802 mmol) va hdn hop phan tng dugc khudy & nhiét d6 trong phong trong 1 h. Hn
hop phan mg thd dugc tinh ché truc tiép bang sic ky cot (0-100 % EtOAc trong xing
trén silic oxit bazo) dé tao ra 1-((5-(4-xyano-2-metylphenyl)-[1,2.4]triazolo[1,5-
a]pyridin-7-yl)amino)-2-metyl-1-oxopropan-2-yl axetat.

MS ES™: 378

Buéc 2:

Bé sung lithi hydroxit (0,012 g, 0,488 mmol) vao dung dich dang khudy chira 1-((5-(4-
xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl)amino)-2-metyl-1-oxopropan-
2-yl axetat (0,092 g, 0,244 mmol) trong THF (1,5 mL) va nuéc (0,5 mL). Hon hop phan
mg nay dugc khudy ¢ nhiét do trong phong trong 1,25 h. o pH ciia phan tng duoc
didu chinh dén ~5 bang dung dich nuéec HCI (10%, ~2 mL) va ¢ trong chdn khéng.
Can dugc hép thy trong DMSO (2 mL), loc va tinh ché bing HPLC pha dao, rira giai
bang axetonitril / nude (véi amoniac 0,1%) dé tao ra hop chét néu & dé muc nay.

"H NMR: (400 MHz, CD3CN) & ppm 1,46 (s, 6 H), 2,15 (s, 3 H), 3,94 (s, 1 H), 7,26 (d,
J=2Hz, 1H), 7,56 (d,J=8Hz 1 H), 7,71 (d, ] =8 Hz, 1 H), 7,76 (s, 1 H), 8,19 (s, 1
H), 8,31 (d, J=2 Hz, 1 H), 9,34 (s, 1 H)

MS ES+: 336
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Vi du 241:  N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

v]laxetamit

Trong 6ng bit kin 2 x 20 ml, hdn hgp gdm 5-{7-clo-[1,2,4]triazolo[1hén hop gdm 5-
yl}-6-metylpyridin-2-carbonitril (Vi du 20, 2,38 g, 8,82 mmol), axetamit (CAS 30-35-
5, 1,043 g, 17,65 mmol), Cs2CO3 (5,75 g, 17,65 mmol), Pdx(dba); (0,323 g, 0,353
mmol) va dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,337 g,
0,706 mmol) trong dioxan (29 mL) duoc loai khi (chu trinh chan khdng/nito) va gia
nhiét trong bé cat & 130° C trong 4 h. Pdx(dba); (0,300 g) va X-Phos (0,300 g) dugc bd
sung vao, hdn hgp phan ung dugc loai khi va dun néng & 130 °C trong 1 h. Hdn hop
phan tng nay dugc loc qua celite va cho phan bd gitta 2:1 EtOAc / THF va nuéc. Tach
cac 16p, va chiét tiép 16p nuéc bang EtOAc. Gom cac 16p hitu co, rira bing nude mudi,
sdy kho (thiét bi tach pha) va 1am bay hoi dén kho. San phdm thd dugc tinh ché bang
sdc ky nhanh (40-100% EtOAc trong xang tiép theo, 0-5% MeOH trong EtOAc trén
silic oxit bazo). Tinh ché cin thu duge bing HPLC pha dao rira giai bang axetonitril /
nudce (v6i amoniac 0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 2,16 (s, 3 H), 2,33 (s, 3 H), 7,29 (d, ] =2 Hz, 1
H), 8,07 - 8,13 (m, 1 H), 8,17 - 8,24 (m, 1 H), 8,26 (d, ] =2 Hz, 1 H), 8,39 (s, 1 H),
10,61 (s, 1 H)

MS ES*: 293

Vi du 242: tert-Butyl N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]carbamat
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Budce 1:

Tién hanh diéu ché nhu dugc mé ta ddi véi 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril (Hop chét trung gian 8) tir 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop
chét trung gian 2) va axit (4-xyano-2-flophenyl)boronic (CAS 1150114-77-4) dé tao ra
4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-flobenzonitril.

MS ES*: 273

Budc 2:

Tién hanh diéu ché nhu dugc mo ta dbi vai tert-butyl N-[5-(4-xyano-3-flophenyl)-
[1,2,4]triazolo[1,5-a]pyridin-7-yl]carbamat (Hop chat trung gian 11) tir 4-{7-clo-
[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-flobenzonitril dé tao ra hop chit néu & d& muc
nay.

"H NMR (300 MHz, CD,Cl,) 6 ppm 1,58 (s, 9 H), 7,08 (br. s, 1 H), 7,44 (s, 1 H), 7,59 -
7,65 (m, 1 H), 7,66 - 7,73 (m, 1 H), 7,84 - 7,97 (m, 2 H), 8,25 (s, 1 H)

MS ES*: 354

Vi du 243: N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]oxetan-2-

carboxamit

Dung dich chtra 4-(7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-flobenzonitril (Vi du
146, 0,100 g, 0,395 mmol), TEA (0,110 mL, 0,790 mmol), HATU (0,180 g, 0,474
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mmol) va axit oxetan-2-carboxylic (CAS 864373-47-7, 0,048 g, 0,474 mmol) trong
NMP (2 mL) duogc stirred & nhiét d6 trong phong trong 18 h. B sung thém axit oxetan-
2-carboxylic (CAS 864373-47-7, 0,048 g, 0,474 mmol) va HATU (0,075 g, 0,197
mmol) vio va hdn hop phan tmg dugc khudy & nhiét do trong phong trong 18 h nita. B
sung thém axit oxetan-3-carboxylic (CAS 864373-47-7, 0,048 g, 0,474 mmol) va
HATU (0,075 g, 0,197 mmol) vao va hdn hgp phan tng dugce khudy & nhiét do trong
phong trong 18 h nita. Hon hop phan ting nay duoc tdi bang (dung dich nudc) NaHCO;3
bZo hoa va chiét vao DCM. San phdm thd duge tinh ché bang HPLC diéu ché pha dao,
rira giai bang axetonitril / nuéc (bing axit formic 0,1%) dé tao ra hop chit néu & dé
muc nay.

"H NMR (400 MHz, DMSO-ds) 6 ppm 2,61 - 2,75 (m, 1 H), 2,98 - 3,11 (m, 1 H), 4,62 -
4,76 (m, 2 H), 5,13 - 5,25 (m, 1 H), 7,92 (d, ] =2 Hz, 1 H), 8,01 - 8,09 (m, 1 H), 8,15 -
8,27 (m, 2 H), 8,44 (d, ] =2 Hz, 1 H), 8,50 (s, 1 H), 10,54 (s, 1 H)

MS ES™: 338

Vi du 244: N-[5-(4-xyano-2-flophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit
N
Il

Tién hanh diéu ché nhu duoc mo ta dbi v6i Vi du 242 tir 5,7-diclo-[1,2,4]triazolo[1,5-
alpyridin (Hop chat trung gian 2), axit (4-xyano-2-flophenyl)boronic (CAS 1150114-
77-4) va axetamit (CAS 30-35-5) dé tao ra hop chit néu & dé muc nay.

'H NMR (300 MHz, DMSO-ds) & ppm 2,15 (s, 3 H), 7,39 (s, 1 H), 7,91 - 8,05 (m, 2 H),
8,14 (d, T =10 Hz, 1 H), 8,25 (s, 1 H), 8,38 (s, 1 H), 10,61 (br. s., 1 H)

MS ES*: 296

Vi du 245: N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]xyclopropancarboxamit
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Tién hanh diéu ché nhu dwoc mé ta ddi véi Vi du 242 tir 5,7-diclo-[1,2,4]triazolo[1,5-
alpyridin (Hop chat trung gian 2), axit (4-xyano-2-flophenyl)boronic (CAS 1150114-
77-4) va xyclopropancarboxamit (CAS 6228-73-5) dé tao ra hop chit néu & dé muc
nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 0,85 - 0,96 (m, 4 H), 1,80 - 1,89 (m, 1 H), 7,45
(d,J=2Hz, 1H),7,92-797 (m, 1 H), 7,98 - 8,05 (m, 1 H), 8,14 (d, ] = 10 Hz, 1 H),
8,23 (d,J=2Hz, 1 H), 8,38 (s, 1 H), 10,88 (s, 1 H)

MS ES*: 322

Vi du 246:  3-flo-4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-

yl}benzonitril
N
I
F
N~
¢
N=\F N/\/O\
H
Budc 1:

Tién hanh diéu ché nhu duoc md ta dbi véi 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril (Hop chét trung gian 8) tir 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop
chét trung gian 2) va axit (4-xyano-2-flophenyl)boronic (CAS 1150114-77-4) dé tao ra
4-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-flobenzonitril.

MS ES*: 273

Budc 2:
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Huyén phu chira 4-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-3-flobenzonitril (0,15 g,
0,550 mmol), 2-metoxyetanamin (CAS 109-85-3, 0,096 ml, 1,100 mmol), Pda(dba);
(0,020 g, 0,022 mmol), Cs2CO3 (0,358 g, 1,100 mmol), va dixyclohexyl(4'-etyl-2',6'-
diisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,005 g, 0,011 mmol) trong dioxan (2 mL)
duoc loai khi va nap lai béng N hai 1an. Hdn hop phan Ung nay dugc bit kin va dun
néng dén nhiét do hdi luu trong 5 ngay. Pha lodng hdn hop phéan tng nay bang EtAOc,
rira bang nudc tiép theo 1a nuéc mudi, siy kho (thiét bi tach pha) va cb trong chdn
khéng. Tinh ché cin thu dugc bing sic ky nhanh (0-100% EtOAc trong xang trén silic
oxit bazo). Can dugc tinh ché tiép bang HPLC diéu ché pha dao, rira giai bang
axetonitril / nuéc (bang amoniac 0,1%) dé tao ra hop chit néu & d& muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 3,32 - 3,39 (m, 5 H), 3,53 - 3,58 (m, 2 H), 6,62
(d,J=2Hz, 1H), 6,81 (d,J =2 Hz, 1 H), 6,84 - 6,90 (m, 1 H), 7,87 - 7,98 (m, 2 H),
8,03 - 8,14 (m, 2 H)

MS ES+: 312

Vi du 247: N-[5-(6-xyano-4-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]axetamit
N
Il
N
L
</N‘N A e
N=N\F N
H
Budce 1:

Huyén phit chtra 5-bromo-4-metylpyridin-2-carbonitril (CAS 886364-86-9, 5,0 g, 25.4
mmol), PdClx(dppf) (0,928 g, 1,269 mmol), bis(pinacolato)dibo (9,02 g, 35,5 mmol) va
kali axetat (4,98 g, 50,8 mmol) trong DMSO khé (34 mL) duoc loai khi (chu trinh chan
khong/nito) va gia nhiét trong moi trudng nito & 90 °C trong 6 h. Cho hdn hop phan
g nay phan bd gitta EtOAc va nuéc mubdi va tach. Chiét tiép 16p nuée bang EtOAc.

Gom cac 16p hitu co, rira bang nude mudi, sdy kho (thiét bi tach pha) va cd trong chdn
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khéng. San pham tho duoc tinh ché bing sic ky nhanh (0-30% EtOAc trong heptan trén
Si0,) dé tao ra 4-metyl-5-(tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-carbonitril.
MS ES+: 245

Bude 2:

Hén hop gdm 4-metyl-5-(tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-carbonitril
(0,575 g, 2,356 mmol), 5,7-diclo-[1,2,4]triazolo[1,5-a]pyridin (Hop chét trung gian 2)
(0,403 g, 2,141 mmol), natri cacbonat (0,295 g, 2,78 mmol) va PdClx(dppf) (0,078 g,
0,107 mmol) trong dioxan (6 mL) va nuéc (1,2 mL) duge dun néng & nhiét d6 hoi luu
trong mdi trudng nito trong 4 h. Hon hgp phan tng nay dugc cd trong chdn khéng, pha
lodng bang NaHCOs dung dich, chiét bang DCM, siy kho (thiét bi tich pha) va cd
trong chan khong. San phim thd duoc tinh ché bing sic k¥ nhanh (50-80% EtOAc
trong xing trén Si0;) dé tao ra 5-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-4-
metylpyridin-2-carbonitril.

MS ES™: 270

Budc 3:

Trong Ong bit kin, hdn hop gdébm 5-(7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-4-
metylpicolinonitril (0,34 g, 1,261 mmol), dixyclohexyl(2',4',6'-triisopropyl-[1,1'-
biphenyl]-2-yl)phosphin (0,060 g, 0,126 mmol), Cs2COs; (0,822 g, 2,52 mmol),
axetamit (CAS 30-35-5, 0,149 g, 2,52 mmol) va Pdx(dba)z (0,058 g, 0,063 mmol) trong
dioxan (4 mL) duoc loai khi (chu trinh chan khong/nito) va gia nhiét trong bé cat & 130
°C trong 4 h. Bb sung thém Pda(dba); (0,050 g), X-Phos (0,050 mg) va axetamit (CAS
30-35-5, 0,100 g, 1,69 mmol) vao va hon hgp phan tmg dugc dun néng & 130 °C trong
2 h. Hdn hop phan tng nay dugc cd, pha lodng bing NaHCO;bdo hoa, chiét bing
DCM, siy kho (thiét bi tach pha) va cb trong chdn khéng. San phdm thd duge hoa tan
trong DMSO néng (9 mL) va két tia bang nude. Dich loc duge ¢b dé loai bé nudce va
tinh ché bang HPLC diéu ché pha dao, rira giai bang axetonitril / nuéc (v6i amoniac
0,1%) dé tao ra hop chit néu & dé muc nay.

H NMR (400 MHz, DMSO-ds) 8 ppm 2,16 (s, 3 H) 2,21 (s, 3 H) 7,29 (d, J=2 Hz, 1 H)
8,20 (s, 1 H) 8,28 (d, J=2 Hz, 1 H) 8,38 (s, 1 H) 8,82 (s, 1 H) 10,62 (s, 1 H)
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MS ES*: 293

Vi du 248: 5-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-4-metylpyridin-2-carbonitril
N
I

N
|

N\ 7\ 7

N
N NH,

Hon hop gdm N-(5-(6-xyano-4-metylpyridin-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-

ylDaxetamit (Vi du 247) (0,050 g, 0,171 mmol), dung dich HCI 2M (0,257 mL, 0,513

mmol) va etanol (0,342 mL) dugc birc xa ¢ 80 °C trong 80 phtt. Phan ing nay duogc

bazo hoa bang dung dich NaHCO; bdo hoa, chiét bing DCM, sdy kho (thiét bi tach

pha) va co trong chan khong dé tao ra hop chat néu & dé muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 2,19 (s, 3 H) 6,31 (s, 2 H) 6,62 (d, ]=2 Hz, 1 H)

6,65 (d, J=2 Hz, 1 H) 8,06 (s, 1 H) 8,17 (s, 1 H) 8,77 (s, 1 H)

MS ES*: 251

Vi du 249: 4-{7-Hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-metylbenzonitril
N
|l

A
NT>F"on
Bb sung 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-metylbenzonitril (Hop chét
trung gian 24) (0,15 g, 0,558 mmol), di-tert-butyl(2',4',6'-triisopropyl-3,4,5,6-
tetrametyl-[1,1'-biphenyl]-2-yl)phosphin (0,021 g, 0,045 mmol) va Pdx(dba); (0,020 g,
0,022 mmol) vao dung dich chira KOH (0,034 g, 0,614 mmol) trong nuéc (0,500 ml) va
" 1,4-dioxan (0,5 ml). Ong nay duoc lam sach bang nito, bit kin va birc xa trong 10 vi
séng & 100°C trong 60 phit. Hon hop phan ting nay duoc pha loing trong DMSO (3
mL) va trung hoa (pH~6) bang axit formic (0,25 mL). Dung dich nay duoc loc va cb
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trong chén khéng va san phdm thd dugc tinh ché bang HPLC diéu ché pha dao, rira giai
bang axetonitril / nuéc (bang axit formic 0,1%) dé tao ra hop chét néu & d& muc nay.

"H NMR (400 MHz, DMSO-ds) 8 ppm 2,10 (s, 3 H), 6,76 (d, J = 2 Hz, 1 H), 7,01 (d, J
=2Hz, 1 H), 7,64 (d,J =8 Hz, 1 H), 7,84 (d, ] =8 Hz, 1 H), 7,92 (s, 1 H), 8,23 (s, 1
H), 11,06 (br. s, 1 H)

MS ES*: 251

Vi du 250: N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]xyclopropancarboxamit

</N\N X o
NTNF N%
H

Dung  dich/huyén phu  chia 4-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-3-
metylbenzonitril (Hop chit trung gian 24) (0,2 g, 0,744 mmol), xyclopropancarboxamit
(CAS 6228-73-5, 0,317 g, 3,72 mmol), xeri cacbonat (0,485 g, 1,489 mmol), Pd>(dba)s
(0,034 g, 0,037 mmol) va dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-
yl)phosphin (0,035 g, 0,074 mmol) trong dioxan (4 mL) duoc loai khi bang nito trong 5
phut. Hon hgp phéan ting nay dwgc dun néng & 110 °C trong 1 h. Phan tng nay duoc
loai bé ngudn nhiét va dé cho ngudi xudng nhiét do trong phong. Hon hop phan tng
ndy dugc pha loang trong DMSO (3 mL), loc qua celite va banh loc dugc rira bing
EtOH (10 mL). Dung dich nay dugc cd trong chdn khéng va tinh ché bang HPLC didu
ché pha dao, rira giai bang axetonitril / nu6c (voi amoniac 0,1%) dé tao ra hop chit néu
& d& muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 0,80 - 0,95 (m, 4 H), 1,75 - 1,88 (m, 1 H), 2,11
(s,3H),7,25(d,J=2Hz, 1 H), 7,68 (d, ] =8 Hz, 1 H), 7,87 (d, ] = 8 Hz, 1 H), 7,94 (s,
1 H), 8,22 (d,J=2Hz, 1 H), 835 (s, 1 H), 10,84 (s, 1 H)

MS ES*: 318
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Vi du 251: 5-{7-Hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-6-metylpyridin-2-

carbonitril

| ~N
=
20
NT>F"on

Hbn hop gdm 5-{7-clo-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-6-metylpyridin-2-carbonitril
(Vi du 20) (0,097 g, 0,360 mmol), KOH (0,022 g, 0,396 mmol), Pdx(dba); (0,013 g,
0,014 mmol) va di-tert-butyl(2',4',6'-triisopropyl-3,4,5,6-tetrametyl-[1,1'-biphenyl]-2-
yl)phosphin (0,014 g, 0,029 mmol) trong dioxan (0,9 mL) va nudc (0,3 mL) dugc loai
khi (chu trinh chan khong/nito) va gia nhiét trong éng bit kin & 130 °C trong 2 h. Pha
loang hén hop phan ung nay bang EtOAc, rira bing nudc, siy kho (thiét bi tach pha) va
cd trong chdn khong. Chét thd dugc tinh ché bang HPLC diéu ché pha dao, rta giai
béng axetonitril / nu6c (bang axit formic 0,1%) d& tao ra hop chit néu ¢ dé muc nay.
'H NMR (400 MHz, DMSO-ds) 8 ppm 2,31 (s, 3 H) 6,88 (d, J=2 Hz, 1 H) 7,04 (d, J=2
Hz, 1 H) 8,04 - 8,12 (m, 1 H) 8,13 - 8,20 (m, 1 H) 8,26 (s, 1 H) 11,22 (br. s., 1 H)
MS ES*: 252

Vi du 252: 3-metyl-4-(7-{2-oxa-6-azaspiro[3,3 |heptan-6-yl}-[1,2,4]triazolo[1,5-
a]pyridin-5-yl)benzonitril

Yo,

Ong phan tng chia 4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril
(Hop chat trung gian 24) (0,150 g, 0,558 mmol), 2-oxa-6-azaspiro[3,3]heptan
hemioxalat (CAS 174-78-7, 0,121 g, 0,419 mmol), Pdx(dba); (0,026 g, 0,028 mmol),

-238-



26591

dixyclohexyl(2',4',6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphin (0,027 g, 0,056 mmol)
va xeri cacbonat (0,546 g, 1,675 mmol) trong dioxan (3 mL) dugc loai khi béng nito for
5'phtt va tiép theo, gia nhiét trong dng bit kin & 120 °C trong méi trudng nito trong 20
h. Hon hop phan ting nay dugc lam mat xudng nhiét do trong phong, loc qua celite va
rira banh loc bing MeOH va DMSO. Dich loc dwoc cb trong chdn khéng dé loai bo
MeOH va tinh ché bang HPLC diéu ché pha dao, rira giai bing axetonitril / nudc (bang
axit formic 0,1%) dé tao ra hop chit néu & & muc nay.

"TH NMR (400 MHz, DMSO-ds) & ppm 2,09 (s, 3 H), 4,19 (s, 4 H), 4,74 (s, 4 H), 6,51
(s,2H), 7,60 (d,J=8Hz, 1H), 7,84 (d,J=8 Hz, 1 H), 7,91 (s, 1 H), 8,12 (s, 1 H)

MS ES*: 332

Vi du 253:  N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]xyclopropancarboxamit

Huyén pht chta 5-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-6-metylpyridin-2-
carbonitril (Vi du 212) (0,22 g, 0,879 mmol) trong DCM (9 mL) dugc xi ly bang
xyclopropancacbonyl clorua (CAS 4023-34-1, 0,160 ml, 1,758 mmol) va TEA (0,368
mL, 2,64 mmol) va stirred & nhiét d6 trong phong trong mdi trudng nito trong 3 h. Hon
hop phan tng nay dugc cd, pha lodng bang EtOAc, rira lién tiép bang natri bicacbonat
dung dich, 0,2 M HCI va nuéc, siy kho (thiét bi tach pha) va co trong chdn khéng. San
phdm thé duge tinh ché bang sic ky nhanh (40-100% EtOAc trong xang trén silic oxit
bazo) dé tao ra hop chét néu ¢ dé myc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 0,85 - 0,95 (m, 4 H) 1,78 - 1,90 (m, 1 H) 2,33
(s, 3 H) 7,34 (d, J=2 Hz, 1 H) 8,11 (d, J=8 Hz, 1 H) 8,17 - 8,27 (m, 2 H) 8,38 (s, 1 H)
10,87 (s, 1 H)

MS ES*: 319
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Vi dy 254: 4-{5-amino-[1,2,4]triazolo[1,5-a]pyrimidin-7-y1}-2-flo-5-metylbenzonitril

Bude 1:

Dung dich chira 4-bromo-2-flo-5-metylbenzonitril (CAS 916792-13-7) (0,500 g, 2,336
mmol) trong THF (1,3 ml) trong mdi trudng N duge 1am lanh xubng -15°C. B sung
isopropylmagie lithi clorua (1,3M trong THF) (1,874 mL, 2,437 mmol) theo kiéu nhé
giot dé dam bao nhiét d6 duoc duy tri dudi -10°C. Hon hop phan tng nay dugce khudy &
~ -15 °C trong 30 phut. BS sung thém isopropylmagie lithi clorua (1,3M trong THF)
(0,170 mL, 1,168 mmol) theo kiéu nhé giot dé dam bao nhiét do khong vuot qué -10 °C
va hdn hop phan tng duoc khudy ¢ -15 °C trong 30 phut nita. B sung dung dich chira
5,7-diclo-[1,2,4]triazolo[1,5-a]pyrimidin (CAS 78706-26-0, 0,397 g, 2,102 mmol)
trong THF (6,50 mL) trong 2 phat va d& hdn hop phan ung 4m dén nhiét d6 trong
phong trong 3 ngay. Phan tng nay dugc dap tit bang dung dich HC1 2M va cho phén
b gitta EtAOc va nuéc. Gom pha hitu co, rira bang nuéc mubi, sdy kho (thiét bi tach
pha) va c¢d trong chdn khéng. Tinh ché cin thu dwgc bang sic ky nhanh (0-100%
EtOAc trong xang trén SiO») dé tao ra 4-{5-clo-[1,2,4]triazolo[1,5-a]pyrimidin-7-y1}-2-
flo-5-metylbenzonitril.

MS ES*: 288

Budc 2:

Dung dich chuta 4-{5-clo-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl}-2-flo-5-metylbenzonitril
(0,130 g, 0,452 mmol), 4-metoxybenzylamin (CAS 2393-23-9, 0,118 ml, 0,904 mmol)
va TEA (0,126 mL, 0,904 mmol) trong axetonitril (2 mL) dugc gia nhiét dén 70 °C
trong 2 h. Hdn hop phan tng nay dugc cd trong chdn khéng va can thu duge dugce tinh

ché bing sic ky nhanh (0-100% EtOAc trong xing trén silic oxit bazo) dé tao ra 2-flo-
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4-(5-{[(4-metoxyphenyl)metyl]lamino}-[1,2,4]triazolo[ 1,5-a]pyrimidin-7-yl)-5-
metylbenzonitril.

MS ES*: 389

Budec 3:

Dung dich chtta 2-flo-4-(5-{[(4-metoxyphenyl)metyl]amino}-[1,2,4]triazolo[1,5-
alpyrimidin-7-yl)-5-metylbenzonitril (0,160 g, 0,412 mmol) va TFA (0,317 mL, 4,12
mmol) trong DCM (2 mL) dugc khudy & nhiét do trong phong trong 3 ngay. Hon hop
phan mg nay dugc dun nong dén 45°C trong 2 ngay. Hn hop phan tmg nay duoc co
trong chdn khéng va cin thu dugc cho phan bd gitta EtOAc va dung dich bicarbonat
bdo hoa. Gom céc pha hitu co, sdy kho (thiét bi tach pha) va ¢ trong chan khong. Tinh
ché cin thu dugc bang HPLC diéu ché pha dao, rira giai bang axetonitril / nude (véi
amoniac 0,1%) dé tao ra hop chét néu & dé muc nay |

'H NMR (300 MHz, DMSO-ds) 3 ppm 2,14 (s, 3 H), 6,40 (s, 1 H), 7,46 (s, 2 H), 7,78
(d,J=10Hz 1 H), 8,01 (d,J =7 Hz, 1 H), 8,09 (s, 1 H)

MS ES™: 269

Vi du 255: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3,5-diflobenzonitril

N
Il

F F
N
N> \H,
Ong bit kin chia fert-butyl (5-(tributylstanyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-
yl)carbamat (Hop chét trung gian 25, 0,3 g, 0,573 mmol), ddng(I) iodua (0,005 g, 0,029
mmol), tetrakis(triphenylphosphin)paladi(0) (0,033 g, 0,029 mmol) va 4-bromo-3,5-
diflobenzonitril (CAS 123688-59-5, 0,137 g, 0,631 mmol) dugc hoa tan trong NMP (4
mL) dugc birc xa trong 16 vi séng & 100 °C trong 80 phut. Hon hop phan tng nay duogc
xtr Iy bang (dung dich nuéc) dung dich KF (10% trong lwong, 2mL) trong khi khudy

trong 1 h. Hén hop nay dugc pha lodng trong EtOAc, loc qua celite va rira bang nudc
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tiép theo, nuéc mudi. Co pha hitu co trong chdn khéng va hip thu trong hydro clorua
[dung dich 4,0M trong 1,4-dioxan] (4 mL, 16,00 mmol). Hdn hop phan tng dugc
khudy & nhiét do trong phong trong 3h. Hdn hop phan Ung nay dugc cd trong chdn
khéng va san pham thd duoc tinh ché bing HPLC didu ché pha dao, rira giai bang
axetonitril / nu6c (v6i amoniac 0,1%) dé tao ra hop chit néu & dé muc nay.

"H NMR (400 MHz, DMSO-ds) 3 ppm 6,35 (s, 2 H), 6,68 (d, ] =2 Hz, 1 H), 6,79 (d, J
=2 Hz, 1 H), 8,01 - 8,12 (m, 3 H)

MS ES*: 272

Vi du 256: 4-{5-[(xyclopropylmetyl)amino]-[1,2,4]triazolo[1,5-a]pyrimidin-7-y1}-3-

metylbenzonitril

Budce 1:

Huyén phu chira 5,7-diclo-[1,2,4]triazolo[1,5-a]pyrimidin (CAS 78706-26-0) (1 g, 5,29
mmol), axit (4-xyano-2-metylphenyl)boronic (CAS 313546-18-8, 0,852 g, 5,29 mmol),
NaxCOs (0,589 g, 5,56 mmol) va PdClx(dppf)-CH2Cl2Adduct (0,432 g, 0,529 mmol)
trong dioxan (30 mL) va nuéc (6 mL) duge x6i N2 va dun néng dén 50 °C trong 2 h.
Hbn hop phan ting niy dugc rét vao EtOAc va rira bang nudc. Gom pha hitu co, siy
kho (thiét bi tach pha) va cb trong chdn khéng dé tao ra 4-(5-clo-[1,2,4]triazolo[1,5-
alpyrimidin-7-y1)-3-metylbenzonitril thd ma né duge ding truc tiép & budc tiép theo.

MS ES*: 270,2

Budec 2:

Dung dich chta 4-(5-clo-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl)-3-metylbenzonitril (0,7
g, 2,60 mmol), TEA (0,724 mL, 5,19 mmol) va xyclopropylmetanamin (CAS 2516-47-
4, 0,450 ml, 5,19 mmol) trong axetonitril (9 mL) dugc gia nhiét dén 70 °C trong 1 h.
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Hdn hop phan tng nay dugc cb trong chdn khéng va cin thu dugc dugc tinh ché bang
sic ky nhanh (0-100% EtOAc trong xing trén silic oxit bazo). Cin thu dwge duge
nghién véi EtOAc, loc va siy khd dé tao ra hop chit néu & dé muc nay.

'"H NMR (300 MHz, CD3CN) 8 ppm 0,25 - 0,38 (m, 2 H), 0,47 - 0,65 (m, 2 H), 1,15
(br.s., 1 H), 2,23 (s, 3 H), 3,27 - 3,43 (m, 2 H), 6,31 (s, 1 H), 6,41 (br. s., 1 H), 7,57 (d,
J=8Hz, 1 H), 7,67-7,79 (m,2 H), 7,97 (s, 1 H)

MS ES™: 305

Vi du 257: 4-{5-amino-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl}-3-metylbenzonitril
N
I\

Buée 1:

Huyén phu chira 5,7-diclo-[1,2,4]triazolo[1,5-a]pyrimidin (CAS 78706-26-0, 1 g, 5,29
mmol), axit (4-xyano-2-metylphenyl)boronic (CAS 313546-18-8, 0,852 g, 5,29 mmol),
Na,CO3 (0,589 g, 5,56 mmol) va PdClx(dppf)-CH2Cl2Adduct (0,432 g, 0,529 mmol)
trong dioxan (30 mL) va nudc (6 mL) dugce x6i N va dun néng dén 50 °C trong 2 h.
Hon hop phéan tmg nay dugc rét vao EtOAc va rira bing nudc. Pha hitu co duoc gom,
sdy kho (thiét bi tach pha) va cb trong chdn khong dé tao ra 4-(5-clo-[1,2,4]triazolo[1,5-
a]pyrimidin-7-yl)-3-metylbenzonitril thé ma né dugc dung truc tiép & budc tiép theo.

MS ES™: 270,2

Budc 2:

Dung dich chtta 4-(5-clo-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl)-3-metylbenzonitril (0,7
g, 2,60 mmol), TEA (0,724 mL, 5,19 mmol) va xyclopropylmetanamin (CAS 2516-47-
4, 0,450 mL, 5,19 mmol) trong axetonitril (9 mL) dugc gia nhiét dén 70 °C trong 1 h.

Hon hop phan tng ndy dugc cbd trong chdn khéng va cén thu duoc dugce tinh ché bang
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sic ky nhanh (0-100% EtOAc trong xing trén silic oxit bazo) dé tao ra 4-(5-{[(4-
metoxyphenyl)metylJamino}-[1,2,4]triazolo[1,5-a]pyrimidin-7-yl)-3-metylbenzonitril.
MS ES*: 371

Budc 3:

Dung dich chia 4-(5-{[(4-metoxyphenyl)metyl]amino}-[1,2,4]triazolo[1,5-
alpyrimidin-7-yl)-3-metylbenzonitril (0,8 g, 2,160 mmol) trong TFA (2mL, 26,0 mmol)
duogc gia nhiét dén 60 °C trong 24 h. Hdn hop phan tmg nay dwogc ¢ trong chdn khéng
va cin thu duoc cho phéan bd gitta EtOAc va sat bicarb dung dich. Gom cac pha hitu co,
sdy kho (thiét bi tach pha) va cb trong chan khong. Can thu duoc nghién véi DCM, loc
va sdy kho. Tinh ché can thu dugc bing HPLC didu ché pha dao, rira giai bing
axetonitril / nu6c (v&i amoniac 0,1%) dé tao ra hop chit néu & d& muc nay.

"H NMR (400 MHz, Metanol-dy) & ppm 2,27 (s, 3 H), 6,47 (s, 1 H), 7,63 (d, ] = 8 Hz, 1
H), 7,75 (d, T =8 Hz, 1 H), 7,81 (s, 1 H), 8,08 (s, 1 H)

MS ES*: 251

Vi du 258: N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2,2-

difloxyclopropan-1-carboxamit

Dung dich axit 2,2-difloxyclopropan-1-carboxylic (CAS 107873-03-0, 0,256 g, 2,100
mmol), 4-(7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-3-metylbenzonitril hydroclorua
(muéi hydroclorua of Vi du 209, 0,500 g, 1,750 mmol) va TEA (0,976 mL, 7,00 mmol)
trong NMP (4 mL) dugc xtr ly bang anhydrit cuia axit N-propylphosphonic, trime vong
(50% trong lugng trong EtOAc) (2,32 mL, 3,94 mmol) va hdn hop phan tng dugc
khudy & nhiét d6 trong phong trong 2 h. Pha lodng hdn hgp phan @ng nay bang EtOAc,

rira bang nude tiép theo 1a nudc mudi, siy kho (thiét bi tach pha) va cd trong chdn
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khéng. Tinh ché cin thu dugc bang sic ky nhanh (0-100% EtOAc trong xang trén silic
oxit bazo). Cén thu dugc dugce tinh ché tiép bang HPLC diu ché pha dao, ria giai bang
axetonitril / nudc (véi amoniac 0,1%) dé tao ra hop chét néu ¢ d& muc nay.

'"H NMR (400 MHz, DMSO-ds) 8 ppm 2,02 - 2,15 (m, 5 H), 2,82 - 2,96 (m, 1 H), 7,22
(d,J=2Hz, 1H),7,69(d,]=8Hz, 1H), 7,87 (d,J=8 Hz, 1 H), 7,95 (s, 1 H), 8,22 (d,
J=2Hz, 1 H), 838 (s, 1 H), 11,06 (s, 1 H)

MS ES™: 354

Vi du 259: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-clobenzonitril

N
I
Cl
N«
¢\
N NF S NH,

Buéec 1:

Huyén phu chira fert-butyl {5-clo-[1,2,4]triazolo[1,5-a]pyridin-7-yl}carbamat (Hop
chét trung gian 25, 1g, 3,72 mmol), (2-clo-4-xyanophenyl)boronic axit (CAS 677743-
50-9, 0,945 g, 5,21 mmol), tetrakis(triphenylphosphin)paladi(0) (0,215 g, 0,186 mmol)
va bdo hoa natri cacbonat (3,91 mL, 7,82 mmol) trong DME (12 mL) duoc x6i Na va
dun néng dén 120 °C trong 1 h. Cho hdn hop phan @ng nay phan b gitta EtOAc va
nude. Gom pha hitu co, rira bang nudc, tiép theo 1a nudc mudi, sdy kho (thiét bi tach
pha) va cd trong chdn khéng. Tinh ché cin thu dugc bing sic ky nhanh (0-100%
EtOAc trong xang trén silic oxit bazo). Tinh ché cin thu dugc bing sic ky nhanh pha
dao (0-100% axetonitril trong nudc bing NH4OH 0,05% trén C18) dé tao ra rert-butyl
N-[5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]carbamat.

MS ES™: 370

Budce 2:
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Dung dich chtra fert-butyl (5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl)carbamat (432 mg, 1,168 mmol) va HCI (4M trong dioxan) (2,92 mL, 11,68 mmol)
trong dioxan (4 mL) dugc gia nhiét dén 50 °C trong 3 ngay. Hon hop phan Ung nay
dwoc 1am mat xubng nhiét do trong phong va cd trong chan khong. Céan thu duoc cho
phan bd gitta EtOAc va dung dich bicarbonat bdo hoa. Gom céc pha hitu co, siy kho
(thiét b tach pha) va c6 trong chan khong. Tinh ché can thu dugc bang HPLC diéu ché
pha dao, rira giai bang axetonitril / nu6c (v6i amoniac 0,1%) dé tao ra hop chit néu &
d& muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 6,27 (s, 2 H), 6,55 - 6,67 (m, 2 H), 7,84 (d, J =8
Hz, 1 H), 7,99 - 8,06 (m, 2 H), 8,29 (d, ] =1 Hz, 1 H)

MS ES™: 270

Vi du 260: 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-2,3-diflobenzonitril

N
I
F
F
N~
¢
NS NH,

Tién hanh diéu ché nhu dugc md ta ddi véi 4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}-3,5-diflobenzonitril (Vi du 255) tir tert-butyl (5-(tributylstanyl)-[1,2,4]triazolo[1,5-
alpyridin-7-yl)carbamat (Hop chét trung gian 25) va 4-bromo-2,3-diflobenzonitril
(CAS 126163-58-4) dé tao ra hop chit néu & dé& muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 6,34 (s, 2 H), 6,66 (d, J =2 Hz, 1 H), 6,75 (d, J
=2 Hz, 1 H), 7,72 - 7,82 (m, 1 H), 7,92 - 8,01 (m, 1 H), 8,08 (s, 1 H)

MS ES*: 272

Vi du 261: N-[5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]axetamit
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Cl
N-N"Y, o

N
H

Dung dich chtra 4-{7-amino-[1,2,4]triazolo[1,5-a|pyridin-5-yl}-3-clobenzonitril (Vi du
259, 0,063 g, 0,234 mmol) va TEA (0,065 mL, 0,467 mmol) trong DMF (1 mL) dugc
xir ly bang AcCl (0,033 mL, 0,467 mmol). Hdn hop phan tmg nay dugc khudy & nhiét
do trong phong trong 1 h. B sung thém TEA (0,065 mL, 0,467 mmol) va AcCl (0,033
mL, 0,467 mmol) va hdn hop phan ting dwoc khudy ¢ nhiét d6 trong phong trong trong
1 h nita. B6 sung thém TEA (0,185 mL) va AcCl (0,100 mL) va hén hgp phéan Ung
dugc khudy & nhiét d6 trong phong trong trong 1 h nira. Pha loang hdn hop phan Uung
nay bang EtOAc va rira ba 1an bang nudc. Gom cic pha hitu co, sy kho (thiét bi tach
pha) va co trong chan khong. Tinh ché cin thu dugc biang HPLC diéu ché pha déo, ria
giai bang axetonitril / nudc (v6i amoniac 0,1%) dé tao ra hop chit néu & d& muc nay.

'H NMR (400 MHz, DMSO-ds) & ppm 2,16 (s, 3 H), 7,30 (d, J =2 Hz, 1 H), 7,91 (d, J
=8 Hz, 1 H), 8,04 - 8,11 (m, 1 H), 8,25 (d,J =2 Hz, 1 H), 8,31 - 8,39 (m, 2 H), 10,60
(s, 1 H)

MS EST =312

Vi du 262: N-[5-(4-xyano-5-flo-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]axetamit
N
I
F
</N‘N e
NN NJ\

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-5-metylbenzonitril (Vi du 220,
0,333 g, 1,246 mmol) dugc tao huyén phil trong DCM (5 mL) va pyridin (0,5 mL, 6,18
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mmol) tiép theo, 1am lanh béng da. B sung AcCl (0,15 mL, 2,110 mmol) va binh phan
ting dugc siéu 4m dé dénh bat cac chat ra khoi thanh binh phéan ng. Binh phan tng nay
duoc dua quay trd lai chau da va tiép tuc khudy trong 1 h. Hon hop nay dugc lay ra
khoi chau d4 va khudy & nhiét do trong phong trong 18 h. Pha loang hdn hop phéan Ung
ndy bang EtOAc, nudc va dung dich bicarbonat bdo hoa. Dung dich nay nuée duge
chiét tiép bang mot lugng EtOAc nita. Gom céc pha hitu co, rira bang nudc mudi, sdy
khd (MgSO4) va cb trong chdn khéng. Tinh ché cin thu dugc bing sic ky nhanh (0-
10% MeOH trong DCM trén SiO,). Cin thu duoc duge két tinh lai tir EtOH dé tao ra
hop chit néu ¢ dé muc nay.

"H NMR (400 MHz, DMSO-ds) & ppm 2,08 (s, 3 H), 2,16 (s, 3 H), 7,24 (d, ] =2 Hz, 1
H), 7,77 (d, J =10 Hz, 1 H), 8,03 (d, ] =7 Hz, 1 H), 8,24 (d, ] =2 Hz, 1 H), 8,37 (s, 1
H), 10,59 (s, 1 H)

MS ES*: 310

3. Hiéu qua sinh hoc ciia cac hop chét theo sang ché
Thir nghiém enzym PHD1

Trj s6 ICso ctia enzym PHD1 (gbc 1-407) dwgc xac dinh bang cach tron dé lam
tang lwong hop chit theo sang ché vé6i lwong enzym cb dinh (ndng d6 cudi cing 20nM)
va chéit nén peptit (Asp-Leu-Asp-Leu-Glu-Ala-Leu-Ala-Pro-Tyr-Ile-Pro-Ala-Asp-Asp-
Asp-Phe-GIn-Leu, néng d6 cubi cing 1pM) va 2-oxoglutarat (ndng d6 cudi cing
0,5uM) trong dung dich dém tht nghiém chota 30mM axit 2-(N-
morpholino)etansulfonic pH=6,0, 2mM natri ascorbat, 100uM dithiothreitol, 2mg/ml
albumin huyét thanh bo, 60pug/ml enzym catalaza va 1pM sit (IT) sulphat (FeSO4). Phan
ung nay dugc tién hanh b?mg cach U so b enzym PHD1 véi sy ¢6 médt cua hop chét
theo sang ché trong 60 phit & nhiét do trong phong. Hoat tinh ctia enzym ty do dugc do
bang cach bd sung peptit, 2-oxoglutarat va natri ascorbat (xem trén dy vé ndng d6 cubi
cung). Thir nghiém dugc dép tit bing cach bd sung dung dich axit tricloaxetic 30%
(ndng d6 cudi ciing 5%). Lugng san phdm giai phong duoc do bang cach st dung thiét
bi UPLC-MS (Agilent 1290 v&i khdi phd ké ABSciex 4000qTrap). Dit liéu dugc phan
tich bang cach st dung phuong trinh déng nhiét cd dién dé xac dinh ICso. Tri s6 ICso

cua cac hop chét cta cac Vi du duoc thé hién trong Bang 1.
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Két qua

Bang 1

Vi du sb ICso (M) | Vidusb ICso MM) | Vi du sb ICso (nM)
1 677 2 54 3 34

4 39 5 10 6 34

7 50 8 74 9 307
10 3890 11 1874 12 452
13 829 14 272 15 171
16 3941 17 2156 18 460
19 665 20 1955 21 84
22 1283 23 67 24 99
25 56 26 197 27 1400
28 93 29 145 30 136
31 141 32 506 33 6109
34 223 35 58 36 67
37 280 38 543 39 223
40 323 41 459 42 138
43 1840 44 1760 45 755
46 1949 47 470 48 206
49 366 50 927 51 978
52 531 53 387 54 730
55 307 56 167 57 445
58 145 59 269 60 377
61 392 62 490 63 714
64 669 65 551 66 613
67 103 68 1885 69 1114
70 607 71 904 72 5086
73 5436 74 184 75 2158
76 969 77 2043 78 1833
79 275 80 3000 81 884
82 11 83 406 84 5

85 164 86 2108 87 119
88 29 89 360 90 574
91 2448 92 792 93 129
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Vi du sb ICso (nM) | Vi du s ICso (M) | Vidu sb ICso (nM)
94 238 95 61 96 32
97 115 98 427 99 435
100 13 101 9 102 34
103 25 104 37 105 25
106 10 107 5 108 9
109 77 110 166 111 247
112 20 113 8 114 33
115 13 116 29 117 5
118 54 119 49 120 52
121 8 122 70 123 151
124 49 125 208 126 53
127 47 128 215 129 299
130 139 131 168 132 480
133 2300 134 229 135 240
136 3223 137 145 138 170
139 77 140 151 141 115
142 72 143 437 144 145
145 66 146 27 147 461
148 126 149 252 150 12
151 47 152 42 153 28
154 490 155 130 156 129
157 57 158 91 159 147
160 248 161 123 162 117
163 88 164 131 165 650
166 630 167 225 168 218
169 49 170 3017 171 58
172 220 173 63 174 34
175 143 176 40 177 6900
178 4000 179 3300 180 79
181 325 182 5400 183 1500
184 870 185 3794 186 1400
187 1400 188 800 189 1300
190 1700 191 2900 192 1300
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Vidusd  |ICso(mM) | Vidusé  |ICso(nM) |Vidusdé | ICso (nM)
193 4800 194 2300 195 14
196 190 197 53 198 109
199 111 200 79 201 1125
202 4475 203 1109 204 468
205 970 206 3623 207 2663
208 2531 209 88 210 36
211 25 212 79 213 7142
214 632 215 953 216 997
217 376 218 233 219 30
220 73 221 1796 222 161
223 52 224 3093 225 1647
226 135 227 774 228 68
229 3661 230 925 231 199

232 74 233 69 234 2113
235 1690 236 65 237 89
238 96 239 333 240 460
241 152 242 381 243 1286
244 131 245 107 246 65
247 80 248 35 249 27
250 88 251 17 252 1130
253 216 254 751 255 157
256 92 257 165 258 152
259 205 260 29 261 96
262 108
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YEU CAU BAO HO
1. Hop chét c6 cong thire (1):

RS

\A\ZRZ
LI

R M
trong do:

X'1aN; X?1aN; X*1aC; Y'1a CH;

R! 1a hydro, halogen, Ci1-Cs alkyl, C3-Cs xycloalkyl, Ci-Cs alkoxyCi-Ce alkyl,
C1-Ce hydroxyalkyl, -OR?% -SR* -C(O)R*, -C(O)ORY, -(CH2)mNHC(O)R*,
-(CH2)nsNHC(O)OR?, -NHC(O)NHR*, -NHSO:R*, -C(O)NR’R®, -(CH;)mNR’R®,
-SO2NR’R® hoic heteroxyclyl cé 4 dén 9 canh (khong dugc thé, hodc dugc thé béng it
nhét mot phan tir thé doc 1ap duoc chon tir oxo, Ci-Cs alkyl, Ci1-Cs alkylcacbonyl, Ci-
Cs alkoxy, C3-Cs xycloalkyl, Ci-Cs alkoxycacbonyl, -(CH2),NR’R? va C(O)NR'R®);

m bang 0 hoic 1;

p bang 0 hoic 1;

R* 12 hydro, C1-Cs alkyl (khéng dugc thé, hoic duge thé bang it nhat mot phan
ttr thé doc 1ap duoc chon tir halogen, hydroxyl, Ci-Cs haloalkyl, C1-Cs alkoxy, C3-Cs
xycloalkyl, C¢-Cio aryl, NR°R', oxetanyl, oxolanyl va oxanyl), C3-Cs xycloalkyl
(khong duoc thé, hoic duogc thé béng it nhat mot phén ttr thé doc 1ap dugc chon tu
halogen, xyano va C;-Cg alkyl), C¢-Cio aryl, hodc heteroxyclyl co6 4 dén 7 canh (khong
duoc thé, hoic duoc thé bang it nhit mot Ci-Ce alkyl);

mdi R va R® doc 1ap 1a hydro, C;-Cs alkyl (khong dugc thé, hodc duoc thé béng
it nhat mdt phan tir thé doc 1ap duoc chon tir halogen, hydroxyl, Ci-Cs alkoxy, C3-Cs
xycloalkyl, NR!'R!2, C4-Cio aryl, heteroaryl c6 5 dén 10 canh va heteroxyclyl c6 4 dén
7 canh, mdi trong s& cac phan tir thé aryl, heteroaryl va heteroxyclyl tiy ¥ duoc thé
béng it nhat mot phén tir thé doc 1ap dugc chon tir halogen, oxo, Ci-Cs alkyl, Ci-Cs
alkoxy, Ci-Cs alkoxycacbonyl, va phenyl), Ci-Cs alkylcacbonyl, C3-Cs xycloalkyl,
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Ce-Cio aryl, heteroaryl ¢6 5 d&én 10 canh, heteroxyclyl c6 4 dén 7 canh, mbi trong sb cac
nhém aryl, heteroaryl va heteroxyclyl thy y dugc thé bang it nh4t mot phan tir thé doc
14p duoc chon tir halogen, Ci-Cs alkyl, C1-Cs alkoxy, va C1-Cs alkylcacbonyl,

hodc R va RS ¢6 thé cung v6i nguyén tir nito ma ching gin vao tao thanh nhan
di vong bédo hoa cé 4 dén 7 canh khong dugc thé, hodc duoc thé béng it nhat mot phén
ttr thé doc 1ap dugc chon tir halogen, hydroxyl, oxo va C1-Cs alkoxy;

mdi R7 va R® doc 1ap 1a nguyén tr hydro hodc nhom C;-Cs alkyl hodc C3-Cs
xycloalkyl, hodc R7 va R® c6 thé cling v6i nguyén tir nito ma ching gin vao tao thanh
nhan di vong bdo hoa ¢6 4 dén 7 canh tily ¥ dugc thé bang it nhit mot phan tir thé doc
14p dugc chon tir halogen, hydroxyl, oxo va Ci-Cg alkoxy;

mdi R® va R!° ddc 14p 1a nguyén tir hydro hodc nhém Ci-Cs alkyl hodc C3-Co
xycloalkyl, hodc R® va R!° ¢6 thé cliing v6i nguyén ti nito ma ching gin vaa tao thanh
nhén di vong bdo hoa c6 4 dén 7 canh tly ¥ dugc thé bang it nhit mot phan tir thé doc
14p dugc chon tir halogen, hydroxyl, oxo va Ci-Cs alkoxy;

mdi R va R12 doc 1ap 14 nguyén tir hydro hodc nhém Ci-Cg alkyl hodc C3-Cs
xycloalkyl;

Y?1a C hoic N;

khi Y? 1a C, R? 1a nguyén tr hydro hodc halogen, hodc nhém Ci-C; alkyl hodc
amino;

khi Y2 1a N, R? 1a véng mit;

R3 12 nhém c6 cong thire (IT) dén (VIII):

R@ R®

RS Rb RS RO

A 1D, SIS (1ID),
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Ra Ra
RS )\
XN N’ XN
Rd / RC Rd / RC
R? R

N)YRb A l \T

VY VD), s (VID, hodc

e (VIID)

trong d6, trong cic cong thirc (IT) dén (VIII), n bang 0 hoic sb nguyén tir 1 dén 4, Z 1a
CH hodc N, R? 1a halogen, xyano, C2-Cs alkenyl, C2-Cs alkynyl hodc Cs3-Cs xycloalkyl,
mdi gbc trong s6 cac gdc RP, Re, R4 va R¢ doc 14p 1a hydro, halogen, C1-Cs alkyl, C1-Cs
alkoxy, C1-Cs haloalkyl, C3-Cs xycloalkyl hodc NRPR'™, va mdi Rf doc 14p 13 halogen,
C1-Cg alkyl, Ci1-Cs alkoxy, Ci-Cs haloalkyl, C3-Cs xycloalkyl hodc NRI*R; va

mdi R va R doc 1ap 1a nguyén ti hydro hodc nhém Ci-Cs alkyl hodc C3-Cs
xycloalkyl, hoic R va R' c6 thé cing v6i nguyén tir nito ma ching gin vao tao thanh
nhan di vong bdo hoa ¢6 4 dén 7 canh tily y duoc thé bang it nhat mot phan tir thé doc
1ap dugc chon tir halogen, hydroxyl, oxo va C;-Cs alkoxy;

hodc muoi dugc dung cua no.
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2. Hop chét theo diém 1, trong d6 R! 1a:

)
(i)
(iii)
(iv)
V)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)
(xiv)
(xv)
(xvi)
(xvii)

(xviii)

3. Hop chét theo diém 1, trong d6 R" 13 -(CH2)mNHC(O)R* hoic -(CH2)mNRR6 va m
bang 0.

4. Hop chét theo diém 1, trong d6 R* 1a hydro, Ci-Cs alkyl (khong dugc thé, hodc
duwoc thé bang mot, hai hodc ba phin tir thé doc 1ap dwgc chon tir flo, hydroxyl,
triflometyl, C1-C» alkoxy, xyclopropyl, phenyl, NR°R!?, oxetanyl, oxolanyl va oxanyl),
C3-C4 xycloalkyl (khong duge thé, hodc duge thé bang mét hodc hai phan tir thé doc lap

hydro,

clo,

metyl,

xyclopropyl,
metoxymetyl,
hydroxymetyl,
-ORY,

-SR%,

-C(O)RY,
-C(O)ORY,
-(CH2)mNHC(O)R*,
-(CH2)mNHC(O)OR®,
-NHC(O)NHR*,
-NHSO,R*,
-C(O)NR°RS,
-(CH2)mNR°RS,
-SO,NRRS, hodc

heteroxyclyl c6 4 dén 9 canh chira mét hodc hai nguyén tir khac loai ciia nhan
doc 13p dugc chon tir nito va oxy ma khong dugce thé hodc duoc thé béng mot
hodc hai phﬁn ttr thé doc 1ap dugc chon tir oxo, C1-C4 alkyl,

C1-Cz alkylcacbonyl, C;-C; alkoxy, xyclopropyl, Ci-C4 alkoxycacbonyl,

-(CH,),NRR? va C(O)NR'R®,
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duge chon tir flo, xyano va Ci-Cz alkyl), phenyl, hodc heteroxyclyl c6 4 dén 6 canh

(khong dugc thé, hodc dugc thé bang mot hodc hai nhém Ci-Cs alkyl).

5. Hop chit theo diém 1, trong d6 mdi R® va R® doc lap la:

(i) hydro,

(ii) Ci dén Csalkyl (khong duge thé, hodc duge thé bing mot, hai, ba hodc bén
phan tir thé doc 1ap duge chon tir flo, hydroxyl, metoxy, xyclopropyl, NR!'R!2,
phenyl, heteroaryl ¢6 5 dén 6 canh va heteroxyclyl c6 4 dén 6 canh, mdi trong sb
cac phan tir thé aryl, heteroaryl va heteroxyclyl tity y dugc thé bang mot, hai, ba,
hodc bébn phan ti thé doc lap dugc chon tu flo, clo, oxo, metyl, metoxy,
C1-C4 alkoxycacbonyl, va phenyl),

(iii) metylcacbonyl,

(iv) xyclopropyl,

(v) phenyl,

(vi) heteroaryl c6 5 dén 6 canh, hodc

(vii) heteroxyclyl c6 4 dén 6 canh,
mdi trong s& cac nhom aryl, heteroaryl va heteroxyclyl (nhém (v), (vi) va (vii) néu
trén) tlly y duge thé bang mot, hai, ba hodc bbn phan tir thé doc 14p duoc chon tir

metyl, metoxy, va C;-C; alkylcacbonyl.

6. Hop chét theo diém 1, trong d6 R? 12 nhém c6 cong thirc (IT) hodc nhém c6 cong
thac (IV).

7. Hop chat theo diém 1, trong d6 R? 14 xyano.

8. Hop chét theo diém 1, trong d6 R3 1a nhém c6 cong thire (IT) trong d6 R? 14 xyano,

RC 1a metyl, va mdi gbc trong sb cac gbc Rb, R4 va Re ddc 1ap 1a hydro, flo hodc metyl.

9. Hop chét theo diém 1, trong d6 hop nay cé cong thirc (Ia):
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CN
Re

8
R = R®

I
N N

trong d6 R! 1a NHC(O)R* hoic NR’RS;

RY (Ia)

E 1a nguyén tir nito hodc CR®;

mdi RP va R® ddc 14p 13 nguyén ti hydro hoic flo;

mdi R° va R ddc 1ap 1a nguyén tir hydro, flo hodc clo hodc nhém metyl;
R*1a nhom Ci-Cs alkyl hodc C3-Cs xycloalkyl; va

mdi R va R 1a nguyén tir hydro.

10. Hop chét c¢6 cong thire (I) theo diém 1, trong d6 hop chét nay la:
5-(2,4-diclophenyl)-[1,2,4]triazolo[1,5-a]pyridin;
5-(4-clophenyl)-[1,2,4]triazolo[1,5-a]pyridin;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}benzonitril;
4-{7-metyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril,
2-flo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril,
2,6-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl }benzonitril,
3-flo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }benzonitril;
3-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
5-(4-clo-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;
2-clo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-(triflometyl)benzonitril;
5-(4-clo-3-flophenyl)-[1,2.4]triazolo[ 1,5-a]pyridin;
2-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-3-carbonitril;
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5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}pyridin-2-carbonitril;
4-{[1,2,4]triazolo[ 1,5-c]pyrimidin-5-yl}benzonitril;
2-flo-4-{[1,2,4]triazolo[1,5-c]pyrimidin-5-yl} benzonitril;
4-{6-metyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
2-flo-4-{6-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril,
5-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril;
5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}pyrimidin-2-carbonitril;
5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } pyrazin-2-carbonitril;
2,3-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-flo-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
4-metyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridin-2-carbonitril;
3,5-dimetyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
6-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}pyridazin-3-carbonitril;
6-metyl-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
2-flo-5-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-clo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-metoxy-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl }benzonitril;
5-metyl-6-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyridin-3-carbonitril;
3-etyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-flo-5-metyl-4-{[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;
3-amino-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
3-bromo-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
1-{[1,2,4]triazolo[1,5-a]pyridin-5-yl}piperidin-4-carbonitril;
4-[7-(hydroxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

metyl 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylat;

axit 5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxylic;
4-{7-xyclopropyl-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
4-[7-(pyrolidin-1-cacbonyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;
5-(4-xyanophenyl)-N-(2-metoxyetyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;
4-{7-[(28)-2-metylpyrolidin-1-cacbonyl]-[1,2,4]triazolo[1,5-a]pyridin-5-

yl}benzonitril;
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4-[7-(3-metylpyrolidin-1-cacbonyl)-[1,2,4]triazolo[1,5-a]pyridin-5-
yl]benzonitril;

5-(4-xyanophenyl)-N-(3-metoxyphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[2-(3-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[2-(4-clophenyl)etyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[2-(3-metoxyphenyl)etyl]-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-(3-clophenyl)-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

N-(4-clophenyl)-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(6-metylpyridazin-3-yl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(2-metylpyrimidin-5-yl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[(3-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

N-[(4-clophenyl)metyl]-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[(3-metoxyphenyl)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-[1,2.4]triazolo[1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-metyl-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

N-butyl-5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]|pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1 H-imitazol-4-yl)metyl]-[1,2,4]triazolo[1,5-
a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-[(1-metyl-1H-pyrazol-4-yl)metyl]-[1,2,4]triazolo[ 1,5-
alpyridin-7-carboxamit;

tert-butyl 3-({[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]formamido }-metyl)azetidin-1-carboxylat;
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5-(4-xyanophenyl)-N-[2-(morpholin-4-yl)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-[2-(4-metylpiperazin-1-yl)etyl]-[ 1,2,4]triazolo[ 1,5-
a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(propan-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-carboxamit;

5-(4-xyanophenyl)-N-(oxetan-3-ylmetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(1-metylazetidin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

5-(4-xyanophenyl)-N-(2-hydroxyetyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-
carboxamit;

4-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(xyclopropylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-[7-(etylamino)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-{7-[(oxan-4-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}benzonitril;

4-{7-[(oxolan-3-ylmetyl)amino]-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(2,2-difloetyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl }benzonitril,

4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-[(3,3,3-triflopropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-(7-{[3-(morpholin-4-yl)propyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril,

4-{7-[(2-hydroxy-2-metylpropyl)amino]-[1,2,4]triazolo[ 1,5-a]|pyridin-5-
yl}benzonitril;

4-{7-[(3-metoxypropyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-yl } benzonitril;

4-{7-[(oxolan-2-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

4-(7-{[2-(dimetylamino)etyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)benzonitril;
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4-[7-(benzylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

4-(7-{[(2-flophenyl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril;

4-(7-{[(3-flophenyl)metyl]amino}-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril;

4-(7-{[(4-flophenyl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril;

4-[7-(xyclopropylmetoxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-[7-(benzyloxy)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

tert-butyl N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]carbamat;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axctamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]benzamit;

tert-butyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;

2-flo-4-{7-[(oxetan-3-ylmetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-{7-[(3,3,3-triflopropyl)amino]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-(7-{[(3-metyloxetan-3-yl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

2-flo-4-(7-{[(3-phenyloxetan-3-yl)metyl]amino}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-{7-[2-(dimetylamino)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-2-
flobenzonitril;

2-flo-4-{7-[2-(pyrolidin-1-yl)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-2-ylmetoxy)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-{7-[2-(2-oxopyrolidin-1-yl)etoxy]-[1,2,4]triazolo[1,5-a]pyridin-5-
yl}benzonitril;

2-flo-4-[7-(oxolan-3-ylmetoxy)-[ 1,2,4 Jtriazolo[ 1,5-a]pyridin-5-yl]|benzonitril;

2-flo-4-[7-(2-oxopyrolidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
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2-flo-4-[7-(2-0x0-1,3-0xazolidin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril,

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-N-metylaxetamit;

2-flo-4-[7-(morpholin-4-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

2-flo-4-[7-(3-metoxyazetidin-1-y1)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-ylJaxetamit;

4-[7-(3-metoxyazetidin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;

4-(7-{2-oxa-6-azaspiro[3,3 |heptan-6-yl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]axetamit;

tert-butyl 4-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]piperazin-1-
carboxylat;

tert-butyl 6-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2,6-
diazaspiro[3,3]heptan-2-carboxylat;

metyl N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flobenzonitril;

4-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropansulfonamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]benzensulfonamit;

3-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-1-phenylure;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metoxypropanamit;

N-[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-phenylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-3,3,3-
triflopropanamit;

N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-
metoxyaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-

yl]xyclobutancarboxamit;
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N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(oxan-4-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl}-2-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(piperidin-1-
yl)axetamit;

(2S5)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxolan-2-
carboxamit;

(2R)-N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-ylJoxolan-2-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
(dimetylamino)axetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxolan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-1-
metylxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-4-metyloxan-4-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-metyloxetan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]oxetan-3-
carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2,2-
difloxyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-
xyclopropylaxetamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-metoxy-2-

metylpropanamit;
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1-xyano-N-[5-(4-xyano-3-flophenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-
yl]xyclopropan-1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3-floxyclobutan-
1-carboxamit;

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-2-(oxetan-3-
yl)axetamit;

N-[5-(4-xyano-3-flophenyl)-|[1,2,4|triazolo[1,5-a]pyridin-7-
yl]xyclopropancarboxamit;

N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl1]-3,3,3-
triflopropanamit;

4-[7-(benzylsulfanyl)-[1,2,4]triazolo[1,5-a]pyridin-5-yl]benzonitril;

5-(4-xyanophenyl)-N-(xyclopropylmetyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
sulfonamit;

5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
sulfonamit; v

5-(4-xyanophenyl)-N-[2-(dimetylamino)etyl]-[1,2,4]triazolo[ 1,5-a]pyridin-7-
sulfonamit;

2-(azetidin-1-yl)-N-[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]axetamit;

4-{7-amino-6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;

5-(4-etynylphenyl)-[1,2,4]triazolo[1,5-a]pyridin;

4-(7-{[(propan-2-yl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril;

4-(7-{[(2,2,2-trifloetyl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-(7-{[(oxetan-3-yl)amino]metyl}-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitril;

4-(7-{[(oxetan-3-ylmetyl)Jamino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril,

4-(7-{[(2,2-difloetyl)amino|metyl }-[1,2,4]triazolo[1,5-a]pyridin-5-
yl)benzonitril;

4-[7-({[(3-clophenyl)metyl]amino} metyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-

yl]benzonitril;
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4-(7-{[(xyclopropylmetyl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-[7-({[(3-metoxyphenyl)metyl]amino}metyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-5-
yl]benzonitril;

4-{7-[(3-metoxyazetidin-1-yl)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl}benzonitril;

4-(7-{[(oxolan-3-yl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl)benzonitril;

4-(7-{[(oxolan-3-ylmetyl)amino]metyl}-[1,2,4]triazolo[ 1,5-a]pyridin-5-
yl)benzonitril;

4-{7-[(xyclopropylamino)metyl]-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

xyclopropylmetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]carbamat;

2-metoxyetyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

1-metylpiperidin-4-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-
7-yl]carbamat;

3-(dimetylamino)propyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-
alnyridin-7-yl]carbamat;

2-(dimetylamino)etyl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-
7-yl]carbamat;

oxolan-3-yl N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]carbamat;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril;

4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3-flobenzonitril;

4,6-dimetyl-5-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} pyrimidin-2-carbonitril;

5-{7-amino-[ 1,2 4]triazolo[ 1,5-a]pyridin-5-yl}-6-metylpyridin-2-carbonitril;

5-(4-clo-3-metoxyphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin;

2-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril,

4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-3-metylbenzonitril;

3-flo-4-{6-flo-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;

4-{7-hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
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2-flo-4-{7-hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl} benzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-2-flo-5-metylbenzonitril;
4-{[1,2,4]triazolo[1,5-a]pyridin-5-y1} piperazin-1-carbonitril;
3,5-diflo-4-{[1,2,4]triazolo[1,5-a]pyridin-5-y1} benzonitril;
2-flo-3-metyl-4-{[1,2,4]triazolo[ 1,5-a]pyridin-5-yl } benzonitril;
4-[7-(metoxymetyl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]metyl }axetamit;
N-{[5-(4-xyanophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-
yl]metyl}xyclopropancarboxamit;
4-{6-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl} benzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-2-flo-3-metylbenzonitril
hydroclorua;
5-{6-flo-[1,2,4]triazolo[1,5-a]pyridin-5-yl }-6-metylpyridin-2-carbonitril;
4-[7-(piperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
4-[7-(4-axetylpiperazin-1-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl]benzonitril;
4-{7-[(2,3-dihydroxypropyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1}-3-
metylbenzonitril;
N-[5-(4-xyano-3-flo-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a|pyridin-7-yl]axetamit;
4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2,3-diflobenzonitril;
4-{7-clo-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2-flo-5-metylbenzonitril;
N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]formamit;
6-amino-5-{[1,2,4]triazolo[1,5-a]pyridin-5-yl} pyridin-2-carbonitril;
N-[5-(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-y1]-2-
hydroxyaxetamit;
N-[5 -(4-xyano-2-metylphenyl)-[ 1,2,4]triazolo[ 1,5-a]pyridin-7-yl]-3,3,3-triflo-2-
hydroxypropanamit;
N-[5 -(4-xyan0-2—mety1phenyl)-[ 1,2,4]triazolo[1,5-a]pyridin-7-yl]-2-hydroxy-2-
metylpropanamit;
N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl|axetamit;
tert-Butyl N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-

yl]carbamat;

-266-



26591

N-[5-(4-xyano-3-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]Joxetan-2-
carboxamit;
N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;
N-[5-(4-xyano-2-flophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;
3-flo-4-{7-[(2-metoxyetyl)amino]-[1,2,4]triazolo[ 1,5-a]pyridin-5-y1} benzonitril;
N-[5-(6-xyano-4-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;
5-{7-amino-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl}-4-metylpyridin-2-carbonitril;
4-{7-hydroxy-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-metylbenzonitril;
N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;
5-{7-hydroxy-[1,2,4]triazolo[ 1,5-a]pyridin-5-yl }-6-metylpyridin-2-carbonitril;
3-metyl-4-(7-{2-oxa-6-azaspiro[ 3,3 Jheptan-6-yl}-[1,2,4]triazolo[ 1,5-a]pyridin-
5-yl)benzonitril;
N-[5-(6-xyano-2-metylpyridin-3-yl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-
yl]xyclopropancarboxamit;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-y1}-3,5-diflobenzonitril;
N-[5-(4-xyano-2-metylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-7-y1]-2,2-
difloxyclopropan-1-carboxamit;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-3-clobenzonitril;
4-{7-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl}-2,3-diflobenzonitril;
N-[5-(2-clo-4-xyanophenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit; hodc
N-[5-(4-xyano-5-flo-2-metylphenyl)-[1,2,4]triazolo[ 1,5-a]pyridin-7-yl]axetamit;

hodc mudi dugc dung cia nd.
11. Duoc phém chtra hop chét c6 cong thuce (I) hodc mubi dugc dung cia nd, nhu duge

néu trong diém 1, két hop v6i ta dugc, chat pha loang hodc chét mang dugc dung, va

tuy y mot hodc nhiéu chét tri liéu khac.
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