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Hop chit nay hitu ich 1am chét e ché PHD. Hop chét ndy ciling hitu ich dé diéu tri tinh
trang bénh di kém voi tac nhan cam giam oxy- huyét (Hypoxia Inducible Factor - HIF).
Ngoai ra, sang ché con dé xuit duoc pham chira hop chit nay.
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LINH VUC KY THUAT PUQC PE CAP

Sang ché lién quan dén linh vuc hda duoc, duoc Y, va duoc pham. Cu thé, sng ché
d& cap dén hop chit 6-(5-hydroxy- 1H-pyrazol-1-yl)nicotinamit lam chét trc ché prolyl
hydroxylaza (PHD) va dugc phdm chira hop chit nay.

TINH TRANG KY THUAT CUA SANG CHE

Sang ché d& cap dén cac hop chét va ché phim c6 kha nang 1am giam hoat tinh
ctia enzym HIF prolyl hydroxylaza (PHD), nho d6 gia tang d6 6n dinh va/hoic hoat tinh
va/hodc cdc mirc dd cuia tac nhan cam giam oxy-huyét (Hypoxia Inducible Factor - HIF).

HIF trung hoa céc thay ddi trong biéu hién gen dap ung lai cac thay ddi trong
ndng do oxy té bao. HIF 1a dime khéc loai c6 don vi con diéu hoa oxy (HIF-a) va don
vi con dugc biéu hién co ban (HIF-B). Trong céac té bao ¢6 oxy thich hop, HIF-a dugce
hydroxyl héa & céc phan du prolin du trit béi propyl-hydroxylazas (PHD) gy ra su suy
thoai nhanh chéng ciia n6. Cac prolyl hydroxylaza, PHD, ton tai & dang cic déng ding
va hoat dong nhu 14 cac cam bién oxy va trong su didu chinh su trao d6i chét ctia té bao
dap tng lai ham lugng oxy trong cac té bao. Do vai trd trung tim ciia PHD trong viéc
cadm oxy, cac chét we ché PHD 1a hitu ich trong diéu tri rdi loan tim mach, chang han
hién tugng thiéu mau cuc bd, 16i loan huyét, chéng han thiéu mau, rdi loan phéi, roi
loan ndo, va rdi loan than. C6 nhu cau dbi voi viee didu tri cac trang thai ndy va céc
trang thai khac dugc mo ta & day bdi cac hop chét 1a cac chit e ché PHD. Sang ché dé
xudt cac chit trc ché PHD.

Mot sb chat e ché cta calpain dugc md ta trong WO2008/080969, cac chat tic
ché lipoxyaza dugc boc 19 trong US4698344 va microicidal hoat tinh dugc boc 19 trong
US4663327, cac chit te ché MtSK duoc boc 16 trong W0O2007/020426, va cac chét e
ché PHD dugc md ta trong US2010/035906 va US2010/0093803.


hp
Textbox
Sáng chế liên quan đến lĩnh vực hóa dược, dược lý, và dược phẩm. Cụ thể, sáng chế
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BAN CHAT KY THUAT CUA SANG CHE
Muc dich cta sang ché 1a dé xudt cac hop chét va ché phdm c6 kha nang lam
giam hoat tinh ctia enzym HIF prolyl hydroxylaza (PHD), nh& d6 gia ting do dn dinh
va/hodc hoat tinh va/hodic cic mirc do clia tac nhan cam giam oxy-huyét (HIF).
Do d6, sang ché d& xuét hop chit c6 cong thic 3:
Ry HO
o} y \_\>-N>j Rs
((ﬂj) N N,
RQ/N\\ )
hogic mubi duoc dung cia ching, trong do:
qlao, 1, hodc 2;
sla0, 1, hodc 2;
Rs, trong mdi trudng hop, doc 14p dwoc chon tir nhém bao gdm hydro, hydroxyl,
amin, C1.s alkylamin, xyano, halo, C1.¢ alkyl tity ¥ dugc thé, va Ci.4 alkoxy;
R4 dugc chon tir nhém bao gém hydro, xyano, halo, metyl, etyl, metoxy, va
triflometyl;

Rs duogc chon tir nhém bao gém:

R6 R Rs Re R6 Rs
/\/ 7 /\//\ N /\/ /\/ /\/ O Y E
) ) T e
N = SN N NF Py Re
@]
G 1a cacbon;

A duogc chon tir nhém bao g@)m N, O, S, CRs va NRg;

E dugc chon tir nhém bao gdm N, O, S, va CR;

v6i didu kién chi mot trong s6 A va E ¢6 thé 1a O hoic S;

hodc GIaN, va A vaE la CRe;

hoic GvaAlaN, vaE la CRe;

hodc G, A,vaE1laN;

Re, trong mbi treong hop, ddc 1ap duge chon tir nhém bao gém hydro, xyano,
halo, Cs.g xycloalkyl, C1.s alkyl tity ¥ duge thé, Ci.4 alkoxy, v triflometyl; va

R7 duge chon tir nhém bao gdm xyano va xyanometyl;

Rs, trong mdi trudng hop, doc 1ap duoc chon tir nhém bao gﬁ‘)m hydro, xyano,

halo, Ci.4 alkyl, Ci.4 alkoxy, va triflometyl;
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Ry duoc chon tir nhom bao gdm hydro, C1. alkyl tity y dwoc thé boi 1 dén 3 flo,
va Cs.g xycloalkyl.

Sang ché ciing d& xuét dugc phim chira hop chét c6 cong thirc néu trén hodc
mudi duoc dung cta né va té duge dugc dung.

Céac hop chit theo sang ché 13 cac chit trc ché PHD, ching hitu ich dé didu tri
cua céc tinh trang lién quan dén HIF, bao gém rbi loan tim mach. Do d9, ph?ln mo ta
boc 16 cac hop chat theo sang ché dé dung lam dugc pham.

Phan mo ta ciing boc 16 cac quy trinh san xuat cac chit rc ché PHD va céc chét

trung gian cda ching.

MO TA CHI TIET SANG CHE

Thuat ngit “Ci-3 alkyl” dé cap dén mach alkyl nhanh hoic thing cia mot dén ba
nguyén tir cacbon.

Thuét ngit “Ci.4 alkyl” dé cap dén mach alkyl nhanh hoic thing ctia mot dén bdn
nguyén ti cacbon.

Thuét ngit  C1.4 alkyl tiy v dwoc thé” d& cap dén Ci. alkyl tiy y dwoc thé boi
1 dén 6 chét thé doc 1ap duoc chon tir nhém bao gdm Ci.4 alkoxy tity ¥ dugce thé, Ci4
thioalkoxy, Ci9 amit, Ci.7 amido, amin, Ci.g alkylamin, Ci.s oxycarbonyl, Ci.s
carbonyloxy, Ci.s sulfonyl, xyano, Cs.g xycloalkyl tiy v dugc thé, Cs. xycloalkoxy,
halo, hydroxy, nitro, oxo, Cs.s heteroxyclyl tily ¥ dugc thé, Ci.10 heteroaryl tiy ¥ duoc
thé, va Cs.10 aryl tity y duoc thé.

Cu thé hon 14 “Ci.4 alkyl tuy y dugc thé » dé cap dén Ci.4 alkyl tiy v dugc thé
béi 1 dén 6 chit thé doc 1ap dugc chon tir nhém bao gém Ci-4 alkoxy, Ci.9 amit, amin,
Cis alkylamin, Ci.s oxycarbonyl, xyano, Cs.s xycloalkyl, halo, hydroxy, Cs.s
heteroxyclyl tiy ¥ dugc thé trén nguyén tir nito vong bat ky bai Cia alkyl, Ci-1o
heteroaryl, va phenyl tity ¥ dugc thé.

Cu thé hon nita 12 “C1.4 alkyl tiy ¥ duoc thé” dé cap dén Ci.4 alkyl tuy y duge
thé boi 1 dén 6 chét thé doc 1ap dugce chon tir nhodm bao gém Ci-4 alkoxy, xXyano, C3.g
xycloalkyl, halo, hydroxy, Cs.¢ heteroxyclyl tuy y dugc thé trén nguyén tir nito vong bét
ky boi Ci.4 alkyl, va phenyl tily y dugc thé. '

Thuét ngit “Ci.¢ alkyl” d& cip dén mach alkyl nhanh hoc thing ctia mot dén sau

nguyén tir cacbon.
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Thuat ngit “Ci.s alkyl ty y dwoc thé” dé cap dén Ci.6 alkyl tity ¥ duoc thé béi 1
dén 7 chét thé doc 1ap dugc chon tir nhém bao gém amin, Ci.g alkylamin, C;.4 alkoxy
tuy y duogc thé, Ci. thioalkoxy, Ci.9 amit, Ci7 amido, Ci.s oxycarbonyl, Ci-s
carbonyloxy, Ci.g sulfonyl, xyano, Cs.s xycloalkyl ty ¥ dwoc thé, halo, hydroxy, oxo,
C1-10 heteroaryl tity ¥ duoc thé, Cs. heteroxyclyl tily y duoc thé, va Cs.io aryl ty ¥ dugc
thé .

Cu thé hon 13 “Ci.6 alkyl tiry y dugc thé” dé cap dén Ci alkyl tiry y dugc thé boi
1 dén 7 chét thé doc 1ap dugc chon tir nhém bao gébm Ci.4 alkoxy, Ci.9 amit, amin, Ci.s
alkylamin, Ci.s oxycarbonyl, xyano, Cs.g xycloalkyl, halo, hydroxy, Cs.¢ heteroxyclyl
tiy y dugc thé trén nguyén ti nito vong bit ky boi Ci.4 alkyl, Ci.10 heteroaryl, va phenyl
tuy y duoc thé.

Cu thé hon nita 12 “C1.¢ alkyl tiy ¥ duoc thé  dé cap dén Ci alkyl tiy v duoc
thé boi 1 dén 7 chét thé doc lap dugc chon tir nhém bao gém C1-4 alkoxy, xyano, Cs.g
xycloalkyl, halo, hydroxy, Cs.¢ heteroxyclyl tuy y dugc thé trén nguyén tir nito vong bat
ky bdi Ci-4 alkyl, va phenyl tuy y dugc thé.

Thuét ngir “C1.g sulfonyl” dé cap dén sulfonyl duoc lién két véi nhom Ci.6 alkyl,
Cs.s xycloalkyl, hodc phenyl tuy y duoc thé.

Thuét ngit “Ci-2 alkoxy” d& cip dén Ci alkyl, cht nay 1a metyl va etyl, dugc
gén béi nguyén tir oxy.

Thuét ngit “C1.4 alkoxy” dé cap dén Ci.4 alkyl dugc gin béi nguyén tir oxy.

Thuét ngit “Ci1.4 alkoxy tiy ¥ dugc thé ” dé cap dén Ci.4 alkoxy tiy y dugc thé
b&i 1 dén 6 chat thé doc 1ap duge chon tir nhom bao gdm Ci.4 alkoxy, Cio amit, Ci.s
oxycarbonyl, xyano, Cs.g xycloalkyl tuy y dugc thé, halo, hydroxy, Ci.10 heteroaryl tiy
y dugc thé, va Cs.io aryl tily ¥ dwoc thé. Mic du hiéu rang trong truong hop chit thé tuy
y 1a C1.4 alkoxy hodc hydroxy thi chét thé thong thuong khong thé alpha vao vi tri gin
alkoxy, thudt ngit “Ci.4 alkoxy tuy y dugc thé” bao gdm céc gdc 6n dinh va cu thé 13,
bao gdm triflometoxy, diflometoxy, va flometoxy.

Cu thé hon 14 “C1.4 alkoxy tuy y duogc thé” dé cap dén Ci.4 alkoxy tity y dugc thé
boi 1 dén 6 chét thé doc 1ap duogc chon tr nhém bao g@)m Ci-4 alkoxy, xyano, Cs.g
xycloalkyl, halo, hydroxy, va phenyl tuy y dugc thé. Cu thé hon nita 1a “C1.4 alkoxy tity

y dugc thé” dé cap dén triflometoxy, diflometoxy, va flometoxy.
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Thuét ngit “Ci.o amit” dé cap dén nhom -C(O)NR4Rs trong d6 R, duge chon tir
nhém bao gdbm hydro va Ci.4 alkyl, va Ry duge chon tir nhom bao gdm hydro, Ci.3 alkyl,
va phenyl tiy v duoc thé.

Thuat ngit “C1.7 amido” dé cap dén -NHC(O)R. nhém trong dé Re duge chon tir
nhém bao gdbm hydro, C1.¢ alkyl, va phenyl tiy ¥ duoc thé.

Thuat ngit “Ci.s carbamoyl” dé cap dén O- hodc N-duoc lién két cacbamat duoc
thé boi Ci-4 alkyl cudi.

Thuét ngit “Ci.s ureido” dé cap dén uré tiy y duoc thé boi Ci.4 alkyl.

Thuat ngit “Ci-s alkylamin” dé& cdp dén nhém -NRgRe trong d6 Ra 12 Ci.4 alkyl
va Re duge chon tir nhém bao gébm hydro va Ci.4 alkyl.

Thuat ngit “Cs.10 aryl” dé cap dén don vong va da vong chwa bao hoa, dugc ghép
d6i hydrocacbon ¢6 nam dén muoi nguyén tir cacbon, va bao gdbm xyclopentyldienyl,
phenyl, va naphthyl.

Cu thé hon 1a “Cs.10 aryl” dé cap dén phenyl.

Thuat ngir “Cs.10 aryl tily y dugc thé” dé cap dén Cs.10 aryl tiy y duoc thé boi 1
dén 5 chit thé doc 1ap duge chon tir nhém bao gdm Ci4 alkyl tity ¥ dwgc thé, Ci.4 alkoxy
tuy y dugce thé, Ci4 thioalkoxy, amin, Ci.g alkylamin, Ci9 amit, Ci.; amido, Ci-s
oxycarbonyl, Ci.s carbonyloxy, Cig sulfonyl, Ci.s carbamoyl, Ci¢ sulfonylamido,
aminosulfonyl, Ci.10 aminosulfonyl, Ci.s ureido, xyano, halo, va hydroxyl.

Cu thé hon 13 “Cs.10 aryl tiy y duoc thé” @& cap dén Cs.10 aryl tiy ¥ dugc thé béi
1 dén 5 chét thé doc 13p dugc chon tir nhom bao gém Ci4 alkyl, Ci4 alkoxy, xyano,
halo, hydroxy, amin, triflometyl, va triflometoxy.

Cu thé hon nita 1 “Cs.10 aryl tiy y dugc thé” dé cap dén phenyl tiy ¥ dugc thé
béi 1 dén 5 chét thé doc 1ap duge chon tir nhém bao gdm Ci4 alkyl, Ci.4 alkoxy, Xyano,
halo, triflometyl, va triflometoxy.

Thuit ngit “Ci.s oxycarbonyl” dé cap dén nhém oxycarbonyl (-CO2H) va Ci.4
alkyl este cua no.

Thuat ngit “C1.s carbonyloxy” dé cap dén nhém carbonyloxy (-O2CRy), trong d6
Rt dugc chon tir nhém bao gdm hydro va Ci.4 alkyl, vi du, axetoxy.

Thuét ngit “Cs.g xycloalkyl” dé cap dén vong alkyl don vong hoic vong kép, bao

hoa hodc chua bdo hdoa mot phan (nhung khong hoan toan) cia ba dén tam nguyén tir
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cacbon, va bao gém xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va cac chat

twong tu. Thuat ngit dugc hiéu 14 bao gdm xyclopentyl va xyclohexyl ndi benzo.

14
A%

Thuét ngit “Cs.s xycloalkyl tiy ¥ dugc thé” dé cap dén Cs.s xycloalkyl ty ¥ duogc
thé bdi 1 dén 6 chit thé doc 1ap duge chon tir nhém bao gdm Ci alkyl tiy ¥ duoc thé,
Ci4 alkoxy tuy y duogc thé, Cio amit, Ci1.7 amido, amin, Ci.s alkylamin, Ci.s
oxycarbonyl, xyano, Cs.g xycloalkyl, Cs.g xycloalkoxy, halo, hydroxy, nitro, oxo, Ci-10
heteroaryl tity ¥ duoc thé, va phenyl tity ¥ dugc thé.

Cu thé hon 14 “Cs.g xycloalkyl tuy y dugc thé” dé cap dén Cs.s xycloalkyl tiy y
duoc thé boi 1 dén 3 chit thé doc 1ap dugc chon tir nhém bao gdm Ci.4 alkoxy, halo,
hydroxy, va C1.4 alkyl tiy y dugc thé béi C1.4 alkoxy, halo, va hydroxy.

Thuat ngit “Cs.g xycloalkoxy” dé cap dén Cs.s xycloalkyl dugc gan boi va oxy.

Céc thuat ngit “halogen” va “halo” dé cap dén nguyén t clo, flo, bromo hodc
iodo.

Thuét ngit “Cs.s heteroxyclyl” d& cap dén 4 dén 8 vong phan tir don vong hodc
vong kép, bao hoa hodc chua bao hoa mot phén (nhung khong hoan toan) ¢ ba dén sau
cacbon va mot hodc hai nguyén ti khéc loai dugc chon tir nhém bao gbm nito, oxy, va
lwu huynh va vong tiy ¥ bao gdbm carbonyl & tao ra lactam hoic lacton. Nén dugc hiéu
rang trong trudng hop luu huynh duge bao gdm thi Ivu huynh nay c6 thé 12 mot trong -
S-, -SO-, va -SO»-. Ciing nén hiéu ring thuat ngit nay bao gbm cac hé vong kép ndi
spiro. Vi dy, nhung khong lam giéi han, thuat ngit nay bao gdm azetidinyl, pyrolidinyl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, oxetanyl, dioxolanyl,
tetrahydropyranyl, tetrahydrothiopyranyl, tetrahydrofuryl, hexahydropyrimidinyl,
tetrahydropyrimidinyl, dihydroimidazolyl, va cac chét tuong tu. Nén dugc hidu rang Cs.
¢ heteroxyclyl c6 thé duoc gin 1am chat thé thong qua nguyén tir cacbon vong hoic
nguyén ti nito vong.

Cu thé hon 13 “Cs. heteroxyclyl” duge chon tir nhém bao gdm azetidinyl,
pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, oxetanyl, tetrahydropyranyl,
tetrahydrothiopyranyl, va tetrahydrofuryl.

Thuét ngit “Cs.6 heteroxyclyl tuy y dugc thé” @& cap dén Cs.¢ heteroxyclyl tity y
duoc thé trén cac nguyén tir cacbon vong béi 1 dén 4 chit thé doc 1ap duoc chon tir
nhom bao gdm Ci alkyl tiy y duoc thé, Ci.4 alkoxy tiy y duge thé, Ci amit, Ci.7

amido, amin, Ci-s alkylamin, Ci.s oxycarbonyl, xyano, Cs.s Xycloalkyl tuy y dugc thé,
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Cs.g xycloalkoxy, halo, hydroxy, nitro, oxo, va phenyl tiy y dugc thé; va tily ¥ dwoc thé
trén nguyén tir nito vong bat ky bai chat thé doc 1ap dugc chon tir nhém bao gém Ci.4
alkyl ty ¥ dugc thé, Cs.g xycloalkyl, Cs.¢ heteroxyclyl tiiy y dugc thé, Ci.10 heteroaryl
ty y duoc thé, va phenyl tity v duoc thé.

Cu thé hon 13 “Cj.¢ heteroxyclyl tiy ¥ dugc thé” dé cap dén Cs.¢ heteroxyclyl tuy
y duoc thé trén cic nguyén tir cacbon vong boi 1 dén 4 chét thé doc 1ap duoc chon tir
nhém bao gém C1.4 alkyl, Ci.4 alkoxy, halo, va hydroxy va tiy ¥ duge thé trén nguyén
t nito vong bt ky béi Ci.4 alkyl.

Thuét ngit “Ci.10 heteroaryl” dé cap dén nam dén muoi ba vong hodc hé vong
phin tir, don vong hodc da vong chua bdo hoa hoan toan c6 mot dén muoi nguyén tir
cacbon va mdt hodc nhidu, thong thudong 12 mot dén bdn, nguyén tir khac loai duge chon
tir nhom bao gdm nito, oxy, va luu huynh. Vi du, nhung khong l1am gi6i han, thuat ngit
nay bao gém furyl, thienyl, pyrrolyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl,
oxazolyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridyl, pyrimidyl, azepinyl, diazepinyl, benzazepinyl, benzodiazepinyl, benzofuryl,
benzothienyl, indolyl, isoindolyl, benzimidazolyl, benzisothiazolyl, benzisoxazolyl,
benzoxadiazolyl, benzoxazolyl, benzopyrazinyl, benzopyrazolyl, imidazopyridyl,
pyrazolopyridyl, pyrolopyridyl, quinazolyl, thienopyridyl, imidazopyridyl, quinolyl,
isoquinolyl benzothiazolyl, va céc chat twong tw. Nén dugc hiéu ring Ci.10 heteroaryl
c¢6 thé dugc gin lam chét thé thong qua nguyén tir cacbon vong hodc nguyén tir nito
vong trong trudng hop hinh thirc gin nay 1a c6 thé, vi du dbi véi pyrrolyl, indolyl,
imidazolyl, pyrazolyl, azepinyl, triazolyl, pyrazinyl, v.v.

Cu th8 hon 1a “Ci.10 heteroaryl” dugc chon tir nhém bao gdm furyl, thienyl,
pyrrolyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, triazolyl, pyridyl, va pyrimidyl.

Thuét ngit “Ci.10 heteroaryl tiy ¥ dwoc thé” @& cap dén Ci.10 heteroaryl tiy ¥
duoc thé béi 1 dén 5 chit thé trén cacbon doc lap dugc chon tir nhodm bao gém amin,
Cis alkylamin, Ci9 amit, Ci7 amido, Ci.s carbamoyl, Ci¢ sulfonylamido,
aminosulfonyl, Ci.10 aminosulfonyl,Ci.s ureido, Ci4 alkyl tuy y dugc thé, C1.4 alkoxy
ty ¥ duoc thé, xyano, halo, hydroxyl, oxo, nitro, C1.5 carbonyloxy, Ci.s oxycarbonyl,
va Ci.g sulfonyl va tity ¥ duoc thé boi chét thé trén mdi nito doc 1ap duge chon tir nhém
bao gébm Ci4 alkyl tity ¥ dugc thé, Ci. sulfonyl, Cs.¢ heteroxyclyl tily y dugc thé, va
phenyl tuy y dugc thé.
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Cu thé hon 13 “Cj.10 heteroaryl ty y dugc thé” dé cap dén Ci.10 heteroaryl tiy y
dugc thé bai 1 dén 3 chét thé trén cacbon doc 1ap dugce chon tir nhém bao gém amin,
Ci-s alkylamin, Cy.9 amit, Ci.4 alkyl, Ci.4 alkoxy, xyano, halo, hydroxyl, oxo, triflometyl,
va triflometoxy va tiy v dugc thé trén nguyén tir nito vong bdi Ci.4 alkyl.

Cu thé hon nita 1 “Ci.10 heteroaryl ty y dugc thé” dé cap dén Ci.10 heteroaryl
dwoc chon tir nhém bao gdm furyl, thienyl, pyrrolyl, imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, diazolyl, pyridyl, pyrimidyl, va triazolyl, mdi chat tiiy ¥ duoc thé bai 1 dén
3 chét thé doc lap dugc chon tr nhém bao gém Ci4 alkyl, Ci4 alkoxy, xyano, halo,
triflometyl, va triflometoxy va tiy y dugc thé trén nguyén tir nito vong boi metyl,

Thudt ngit “oxo0” dé cap dén nguyén tir oxy lién két d6i voi cacbon, nguyén tir
oxy nay duogc gin vao d6 dé tao ra carbonyl ctia keton hoc aldehyt. Vi du, gbc pryidone
duoc coi 1a oxo duge thé Ciio heteroaryl.

Thuat ngit “phenyl tiy y duge thé” dé cip dén nhom phenyl tiy v dugc thé boi
1 dén 5 chét thé doc 1ap duge chon tir nhém bao gdm Ci4 alkyl, Ci.4 alkoxy, Ci.9 amit,
amin, Ci.g alkylamin, Ci.s oxycarbonyl, xyano, halo, hydroxyl, nitro, Ci.g sulfonyl, va
triflometyl.

Cu thé hon 12 “phenyl tiy ¥ duoc thé” d& cap dén nhém phenyl tiy ¥ dugc thé
bdi 1 dén 5 chét thé doc 14p duoc chon tir nhém bao gdm Cis alkyl, Ci-4 alkoxy, Ci.o
amin, Ci.g alkylamin, Ci.5 oxycarbonyl, xyano, halo, hydroxyl, nitro, va triflometyl.

Thuat ngit “Ci.¢ sulfonylamido” dé cap dén nhom -NHS(O)-R, trong dé R
dugc chon tir nhém bao gém Ci.6 alkyl va phenyl tity v duoc thé.

Thuét ngit “aminosulfonyl” dé cap dén -S(0):NHa.

Thuét ngit “C1.10 aminosulfonyl” dé cap dén nhoém -S(0):NRxR; nhém Ry, dugc
chon tir nhém bao gdm hydro va Ci-4 alkyl va R; duge chon tlir nhém bao gdm Ci.4 alkyl,
va phenyl tiry ¥ dugc thé.

Thuét ngit “Ci.12 duge thé amin” d& cap dén nhém —NRR« trong d6 R; dugc chon
tir nhém bao gdm hydro va Ci.4 alkyl tily y dugc thé va Rk duge chon tir nhém bao gém
C1.4 alkyl tity ¥ duoc thé, va Cs.g xycloalkyl.

Thuéat ngit “Ci.4 thioalkoxy” d& cap dén Ci.4 alkyl duoc gén bdi nguyén tir luu
huynh.

Thuéat ngit “mudi dugc dung” dé cap dén cac mudi cua cac axit va bazo hitu co

hoic axit va bazo vd co dugce chip nhan y duge. Cac mudi nay la da bict trong linh vuc
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ky thudt nay va bao gdm cac mubi duge md ta trong tip san Pharmaceutical Science,
66, 2-19 (1977). Mét vi du 1a mubi hydroclorit.

Thudt ngit “dugc thé,” ké ca khi dugc st dung trong cum “tuty y dugc thé” dé
cap dén mot hodc nhiéu gdc hydro ctia nhém dugc thay thé bai gbe khong phai hydro
((cac) chat thé). Nén duge hidu ring cac chét thé co thé gibng hodc khic & mdi vi tri
duoc thé. Cac su két hop ctia cac nhém va céac chit thé dugc d& xuét bai sang ché 1a
chét &n dinh ho3c kha thi vé mit hoa hoc.

Thuat ngit “6n dinh” dé cap dén cac hop chit gin nhu khong bién ddi khi trai
qua cac didu kién dé cho phép su san xuét ctia chiung. Theo mdt vi du khong dé gisi
han, hop chat én dinh hodc hop chét kha thi vé mat hoa hoc 12 chit gan nhu khong bién
d6i khi dugc git tai nhidt do 40 °C hodc thip hon, khi khéng c6 hoi dm hogc céc diéu
kién phan ting hoa hoc khac, trong khoang mot tuan.

Nén duoc hiéu réng, trong trudng hop céac thuit ngit duge dinh nghia & day dé
cépdénséluqngcﬁanguyént&cadanséluqngduchécapdéchinhénlduchécép
va khong bao gdm céc cacbon bét ky c6 thé c6 mit trong (c4c) chét thé tuy y trén do.

Ngudi ¢ hiéu biét trung binh trong linh vyc s& hiéu rd ring hop chat nhit dinh
uOngcéchqpchét&moséngchéténtainhulécécchétdéngphén.Tétcécécchétdéng
phan 1ap thé cta cac hop chét theo sang ché, bao gdm céc chit dong phan hinh hoc, chit
dong phan dbi hinh, va chit ddng phan phi d6i hinh, theo ty 1& bat ky, duoc coi 14 nim
Uongphanlvicﬁaséngché

Ngudi ¢6 hiéu biét trung binh trong linh vuc s& hiéu rd ring hop chit nhét dinh
trong céc hop chat theo sang ché tdn tai nhu 1a c4c chat hdn bién. Tat ca cac dang hon
bién cta cac hop chét theo sang ché dugc coi 1a nim trong pham vi ciia séng ché. Cu
thé, nén dugc hiéu rang cac hop chét c6 cong thirc 3 va cac phuong an duge dé cap dén
cong thurc nay co thé ton tai dudi dang hydroxy dugc thé hién trong cdng thtrc 3 hodc
cac dang keto dugc thé hién dudi day:

o) T3 ] Rs T ) Rs
ST SO
3%7 —N N7, Ea Ry
Céc hop chit theo séng ché ciing bao gém tht ca cac bién thé ddng vi dwoc chép

nhén y dugc, trong do it nhit mot nguyén tir dugc thay thé bai nguyén tir c6 cling nguyén
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ttr s8, nhung khdi lwong nguyén tir khac véi khéi lwong nguyén tir trdi. Cac dong vi
thich hop dé co trong cac hop chét c6 cong thuc I bao gém, vi duy, cac déng vi cia hydro,
chéng han 2H va *H; cc ddng vi ciia cacbon, ching han'!C, 13C va 1*C; cac dong vi clia
nito, ching han'®N va 1’N; cac ddng vi ctia oxy, ching han 10, 170 va '30; cac dong vi
ctia luvu huynh, ching han ¥S; cac ddng vi cua flo, ching han '*F; va cac dong vi ctia
i4t, chdng han %I va 251, Viéc st dung cac bién thé dong vi (vi du, doteri, 2H) c6 thé
tao ra do 6n dinh chuyén héa cao hon. Ngoai ra, cac bién thé déng vi nhét dinh cia cac
hop chét theo sang ché c6 thé két hop ddng vi phong xa (vi dy, triti, *H, hogc *C), ma
¢6 thé hiru ich trong thubc va/hodc cac nghién ctru phan phdi md co chat. Viéc thé véi
céc ddng vi phat xa positron, ching han ''C, '8F, 10 va N, ¢6 thé hitu ich trong cac
nghién ctru Tréc d6 phat xa positron (PET) dé kiém tra chiém hiru thu thé co chit. Cac
hop chét duge danh déu ddng vi c6 thé duoc didu ché béi cac quy trinh twong tu v&i cac
quy trinh dugc mo ta & vi tri khac trong phin mo ta bang cach st dung chét phan tmg
dugc danh dau dong vi thich hop thay cho chét phan tng khong dugc danh dau.

Céc thuat ngit “céc hop chit theo sdng ché” va “hop chit theo sang ché” va cac
thuét ngit twong tu bao gdm phuong 4n theo cong thirc 3 va cac phuong an khéc cu thé
hon dugc bao gdm béi cong thirc 3 dwge mo ta & day va cac hop chét vi du duoc mé ta
& day va mubi dugc dung ctia mdi hop chét trong cac phuong 4n nay.

Nén dugce hiéu ring bién Re 12 moi hoa tri mé cong thirc:
R; 0]
Z "N z z z .
0 0O 0O e 0
\ S\ _N N~ Py
O

Tuc 14, tlr trdi qua phai, cong thirc thir nhét, tht hai, tha ba, tht tu va thit nim &
trén c6 4 nhom Rg; cong thirc cudi c6 2 dén 4 nhém Re phu thude vao A va E.

Tuong tu, dbi v6i bién Rs, diéu ndy xdy ra & moi hda tri m& cua gdc pyridinyl
dugc thé hién trong cong thire 3.

Theo cach twong tu, d6i v6i bién Rs, didu nay xay ra & moi hoa tri mé ciia vong
gbc duoc thé hién trén cong thic 3.

Mot phuong 4n cua sang ché d& xuit hop chat c6 cong thire 3:
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Ry HO <
O
/ \XN)T 5
(- 5‘ =N NN,
N )s 3
Rg
trong do:

qlao, 1, hodc 2;

sla0, 1, hoac 2;

R3, trong mdi truomg hop, doc 1ap duge chon tir nhém bao gbm hydro, hydroxyl,
amin, Ci-s alkylamin, xyano, halo, Ci. alkyl tuy y duoc thé, va Ci.4 alkoxy;

R4 duoc chon tir nhém bao gém hydro, xyano, halo, metyl, etyl, metoxy, va
triflometyl;

Rs duoc chon tir nhdm bao gém:
Re R, Re Re Re Re o)
X [ N % % N
O

G la cacbon;

A dugce chon tir nhom bao gém N, O, S, CR¢ va NRg;

E dugc chon tir nhom bao gém N, O, S, va CRes;

v6i didu kién chi mot trong s6 A va E ¢6 thé 1a O hoic S;

hodc G1aN, va A vaE la CRe;

hodc Gva AlaN, vaE la CRe;

hoac G, A, vaE IaN;

Rs, trong mdi trudng hop, doc 14p duge chon tir nhém bao gdm hydro, xyano,
halo, Cs-s xycloalkyl, C1.¢ alkyl tuy y dugc thé, C1.4 alkoxy, va triflometyl;

R7 dugc chon tir nhém bao gébm xyano va xyanometyl;

Rs, trong mdi truong hop, doc 1ap duge chon tir nhom bao gém hydro, xyano,
halo, Ci-4 alkyl, Ci-4 alkoxy, va triflometyl;

Ry duge chon tir nhém bao gdm hydro, Ci6 alkyl tity ¥ duge thé boi 1 dén 3 flo,
va Cs.g xycloalkyl;

hodc mudi dugc dung cia nd.

(2) Mot phuong an dé cap dén cac hop chit c6 cong thirc 3 trong d6 Rs 1a
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(b) Mot phuong 4n d& cip dén cac hop chét ctia phuong 4n (a) trong d6 Ry 1a
Xyano.

(ba) Mot phuong an dé cap dén cac hop chét ciia phuong an (b) trong d6 mot
trong sb R¢ 1 3-metyl va mdi Re khac ddc 1ap duge chon tir nhém bao gém hydro, flo,

va metyl, dugc thé hién duéi day:

CHs,
(bb) Mot phuong an dé cap dén cac hop chit ctia phuong 4n (b) trong d6 mot
trong s& Re 12 3-metyl, mot trong sb R 1a flo, va mdi Re khac 1 hydro duoc thé hién

dudi day:

CHj
(bc) Mot phuong an d@ cap dén cac hop chit ctia phuong 4n (b) trong d6 mot
trong sb Re 13 3-metyl va mdi R khéc 1a hydro dugc thé hién dudi day:

CN

CHj

(c) Mdt phuong 4n d& cap dén cac hop chét cta phuong 4n (a) trong d6 R7 1a
xyanometyl.

(ca) Mot phuong an dé cap dén cac hop chét ctia phuong 4n (c) trong d6 Rs, trong
mdi truomg hop, doc 1ap dugce chon tir nhém bao gdm hydro, xyano, halo, va Ci.6 alkyl.

(cb) Mot phuong an dé cap dén céac hop chit cta phuong 4n (c) trong d6 Re,
trong mdi trudng hop, doc 1ap dugce chon tir nhom bao gdm hydro, xyano, flo, va metyl.

(d) Mot phuong an dé cap dén cac hop chét c6 cong thirc 3 trong d6 Rs duge

chon tir nhdm bao gdm
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Rs, RO
By
o

(da) Mot phuong 4n dé cip dén cac hop chit ciia phuong an (d) trong d6 R,
trong mdi truomg hop, doc 1ap dugc chon tir nhém bao gém hydro, xyano, halo, va Ci.¢
alkyl.

(db) Mot phuong an dé cap dén cac hop chét cua phuong 4n (d) trong d6 Re,
trong mdi truong hop, doc 1ap duge chon tir nhom bao gbm hydro, xyano, flo, va metyl.

(¢) M6t phuong 4n dé cap dén cac hop chat c6 cong thirc 3 trong d6 Rs 1a

Re

x

(ea) Mot phuong 4n dé cap dén cac hop chét ctia phuong 4n (e) trong d6 Rs, trong
mdi truong hop, doc 1ap duge chon tir nhém bao gdm hydro, xyano, halo, va Ci.s alkyl.

(eb) Mot phuong an dé cap dén cac hop chét cua phuong 4n (e) trong d6 Re,
trong moi trudng hop, doc 1ap duge chon tir nhém bao gdm hydro, xyano, flo, va metyl.

(f) Mot phuong an d& cap dén cac hop chét ciia phwong 4n (e) trong d6 it nhét
mot trong s Re 14 metoxy.

(fa) Mot phuong 4n dé cap dén cac hop chit ctia phuong 4n (f) trong d6 Re, trong
mdi trudng hop, doc 14p duoc chon tir nhom bao gém hydro, xyano, halo, va Ci.¢ alkyl.

(fb) Mot phuong an dé cap dén cac hop chit ciia phuong 4n (e) trong d6 R, trong
mdi trudng hop, doc 1ap dugce chon tir nhéom bao gdm hydro, xyano, flo, va metyl.

(g) Mot phuong an d& cap dén cac hop chét c6 cong thirc 3 trong d6 Rs 14

Re
L]
N

(ga) Mot phuong 4n dé cap dén cac hop chéit cta phuong 4n (g) trong d6 Re,
trong mdi truomg hop, doc 1ap duge chon tir nhém bao gém hydro, xyano, halo, va Ci.¢
alkyl.

(gb) Mot phuong an dé cap dén cac hop chat clia phuong 4n (e) trong d6 R,
trong mdi trudng hop, doc 1ap duge chon tir nhom bao gdm hydro, xyano, flo, va metyl.

(h) Mot phuong 4n d& cap dén cac hop chét c6 cong thirc 3 trong d6 Rs 1a
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Q

CA"Rs

(ja) Mot phuong an d& cap dén cac hop chat ctia phwong 4n (h)trong d6 R, trong
mdi trudng hop, doc 1ap dugce chon tir nhom bao g@)m hydro, xyano, halo, va Ci.¢ alkyl.

(jb) Mot phuong 4n d& cap dén cac hop chét ctia phuong 4n (h)trong d6 Re, trong
mdi trudng hop, ddc 1ap duge chon tir nhém bao gbm hydro, xyano, flo, va metyl.

(u) Mot phuong 4n khac dé cap dén cac hop chét co cong thirc 3 va cac phuong
an (a), (b), (ba), (bb), (bc), (c), (ca), (cb), (d), (da), (db), (e), (ca), (eb), (D), (fa), (fb), (2),
(h), (ja), (jb), trong d6 moi R3 1a hydro.

(v) Mot phuong 4n khac dé cap dén cac hop chét co6 cong thire 3 va cac phuong
an (a), (b), (ba), (bb), (bc), (¢), (ca), (cb), (d), (da), (db), (e), (ea), (eb), (D), (fa), (fb), (2),
(h), (ja), (jb) va (u) trong d6 R4 1a hydro.

(ab) Mot phuong 4n khéac dé cap dén cac hop chit co cong thire 3 va cac phuong
an (a), (b), (ba), (bb), (be), (), (ca), (cb), (d), (da), (db), (e), (ea), (eb), (f), (fa), (fb), (2),
(h), (ja), (jb), (u), va (v) trong d6 R la Ci.6 alkyl.

(ac) Mot phuong an khac dé cap dén cac hop chit c6 cong thire 3 va céc phuong
an (a), (b), (ba), (bb), (bc), (¢), (ca), (cb), (d), (da), (db), (e), (ca), (eb), (f), (fa), (b), (2),
(h), (ja), (jb), (u), (v), va (ab) trong dé6sla 1 vaqla 1.

(ad) Mot phuong an khac dé cap dén cac hop chét c6 cong thire 3 va cac phuong
an (a), (b), (ba), (bb), (be), (¢), (ca), (cb), (d), (da), (db), (¢), (ca), (eb), (1), (fa), (fb), (2),
(h), (a), (jb), (u), (v), (ab), va (ac) trong d6 mdt trong s6 Rg 12 C1.¢ alkyl va mdi Rs khéc
1a hydro.

(ae) Mot phuong an khac dé cap dén cac hop chét ¢6 cong thie 3 va cac phuong
an (a), (b), (ba), (bb), (bc), (¢), (ca), (cb), (d), (da), (db), (e), (ea), (eb), (f), (fa), (fb), (2),
(h), (ja), (jb), (u), (v), (ab), va (ac) trong d6 moi Rs 1a hydro.

(ay) Mot phuong an khéc dé cap dén mudi duoc dung ctia mdi chét theo cac
phuong an trén.

(az) Mot phuong an khac dé cap dén mubi duge dung ctia mdi chét trong cac hop
chét vi du.

Céc hop chét theo sang ché ¢ thé dugc didu ché boi cac quy trinh khac nhau,
mot sd quy trinh dugc mo ta dudi day. Tht ca cac chét thé, trir khi duge chi ra khac, 1a

nhu duoc dinh nghia & trén. Cac san pham ctia moi bude cé thé dugce thu hodi boi cac
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phuong phép thong thudng bao gdm chiét xuét, 1am bay hoi, két tiia, phwong phép séc
ky, loc, nghién, tinh thé héa, va cc phwong phép tuong tu. Céc quy trinh c6 thé yéu
cAu bao vé cho cac nhém nhét dinh, vi du hydroxy, amin, hodc cadc nhém carboxy dé tbi
thiéu héa céc phan ing khong mong mudn. Viéc lua chon, sit dung, va loai boé bdo vé
cac nhom 1a da biét va duge hiu rd nhu 1 thuc hanh tiéu chuén, vi du T.W. Greene va
P. G. M. Wuts trong Protective Cac nhom trong Organic Chemistry (John Wiley va
Sons, 1991). Nén duoc hiéu rang cong thirc I bao gdm cong thire 3 va cac quy trinh duéi
day ciing phi hop theo dé diéu ché cac hop chét c6 cong thirc 3. Trong cong thic 1 dudi
day, R1 va R2 1a nhu dugc x4c dinh trong ban md ta nay d6i v6i cong thire 3.
So dd A
Ry HO R, HO

o) | R o) \ R
Rs R R4
(@) 2 I

So dd A thé hién su amit héa cia hop chit thich hop theo cong thirc (a) dé tao ra

hop chét c6 cong thire 1. Hop chét thich hgp theo cong thirc (a) 12 chét trong d6 Rs, Ra,
va Rs dugc dinh nghia trong cong thire I hodc tao diéu kién cho R3, R4, va Rs nhu dugc
dinh nghia trong cong thirc I va Q tao diéu kién cho -NR,R; thanh san phdm cudi cling
dwoc mong mudn theo cong thirc I. Cac nhém thong thudng Q 1a hydroxyl hodc nhém
dit ra, chéng han clo, bromo, hoac imidazolyl, géc hoat hoa, anhydrit hén hop cula axit
carboxylic khéc, chéng han axit formic, axit axetic, hoac thé hién phén con lai clua
anhydrit ddi x@mg dugc tao ra tir hai hop chit c6 cong thuc (a). Su diéu ché cac hop
chét ¢6 cong thirc (a) d& dang dugc hiéu 13 trong linh vyc k¥ thuét nay. Hop chét ¢
cong thirc (a) dugc phan tmg trong phan Ung tao ra amit v6i amin theo cong thic
HN(R1)(R2) trong d6 R1 va Rz duge dinh nghia trong cong thirc I hodc tao diéu kién cho
R va Rz nhu dugc dinh nghia trong cong thuc 1.

Vi du, cac diéu kién tao ra amit tiéu chuén c6 thé dugc st dung, chdng han cac
diéu kién st dung céc chit ghép ndi, bao gdm céc chét duoc st dung trong ghép nbi
peptit, ching han 2-(1H-7-azabenzotriazol-1-yl)- 1,1,3,3-tetrametyl uronium
hexaflophosphat metanaminium (HATU), dixyclohexylcarbodiimit (DCC), va 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorit. Néu cin hodc mong mudn, chat

phu gia ching han 4-(dimetylamino)pyridin, 1-hydroxybenzotriazol, va cac chét tuong

-16-



24330

tu c6 thé dugc sir dung dé tao thuén loi cho phan ung. Cac phan Ung nay thong thudng
duogc thuc hién bang cach sir dung bazo, ching han N-metylmorpholin hogc trietylamin,
trong nhiéu loai dung mdi thich hop khac nhau chéng han diclometan,
dimetylformamide (DMF), N-metylpyrrolidone (NMP), dimetylacetamide (DMA),
tetrahydrofuran (THF), va cac chét twong ty. Phan tng tao ra cac amit da duoc hiéu o

trong 1inh vuc k¥ thudt nay.

So dd B
o 1 o "R
5 5
Rie /—N\ﬁN‘:H Lo ROOYT RW%; Nilj
R, 2 (H3C)2N" 'Ry R, R

(b)

So @b B thé hién su ghép ndi hop chét thich hop theo cong thirc (b) va hop chét
thich hgp theo cong thurc (c) dé tao ra hop chat ¢ cong thirc I. Hop chét thich hop theo
cong thirc (b) 1a chét trong d6 Ri, Rz, va R3 duge dinh nghia trong cong thire I hodc tao
diéu kién cho Ry, Ra, va R3 nhu dugc dinh nghia trong cong thuc I. Hop chét thich hop
theo cong thic (c) 1a chét trong d6 R 1a H hoic t6t hon, 14 C1.4 alkyl va R4 va Rs duoc
dinh nghia trong cdng thirc I hodc tao diéu kién cho Rs nhu duge dinh nghia trong cong
thtre I. D& thuan tién N,N-dimetylamino-acrylat dugc thé hién nhung nhom dirt ra thich
hop bét ky trén acrylat c6 thé duoc stt dung. Su didu ché cac hop chét c6 cong thirc (b)
va (c) dé dang duoc hiéu rd trong linh vuc k¥ thuét nay.

Vi du, hop chét c6 cong thire (b) va (c) dugc két hop trong dung moi, ching han
con thép hon, vi dy, metanol, ethanol, hoéc isopropanol, mot cach tuy y voi sy cd mit
cla an axit, ching han axit hydrocloric. Thong thudng, bazo dugc bb sung sau va phan
ting tiép tuc dé tao ra hop chét c6 cong thic 1. Céc bazo thich hop bao gdm céc amin
hitu co, ching han bazo ctia Hunig, trietylamin, va cac chit tvong tu. Phan tng co thé

mot cach tuy y duge gia nhiét néu cin thiét trong diéu kién axit hoic bazo.

So dd C
R; OPg Ry HO
0 /\\ X o) /\\ _Rs
Riw )X—<:>—N _ ~ Ri~y _>’N\ _
N =N N \ =N NTNg,
R2 (d) R2 1

So dd C thé hién su ghép ndi hop chét thich hop theo cong thirc (d) va axit Rs-
boronic hodc boronic este thich hop dé tao ra hop chét c6 cong thirc I. Hop chét thich
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hgp theo cong thic (d) 1a chét trong d6 R, Rz, Rs, va R4 dugc dinh nghia trong cong
thie I hoac tao diéu kién cho Ry, Ra, Rs, va R4 nhu dugce dinh nghia trong cong thurc I,
X 1a nhom dut ra, chéng han halo, cu thé 1a clo va bromo, va Pg 1a nhém bao vé thich
hop, chéng han metyl. Viéc lya chon va loai bd cac nhom béo vé thich hop la da biét
trong linh vuc k¥ thuit nay. Axit Rs-boronic hodc boronic este thich hop 1a chét trong
d6 Rs nhu dugce dinh nghia trong cong thire I hodc tao diéu kién cho Rs nhu dugc dinh
nghia trong cbéng thitc I. Cac phan Gng nay thoéng thuong duoc biét dén 13 phan (mg
Suzuki va 1a da biét trong linh vuc k§ thuat nay. Trong khi phan (g Suzuki dugc thé
hién trén So dd C nén dugc hiéu rang lién két cacbon-cacbon khéc tao ra cic phan tng
ghép nbi c6 thé dugce st dung dé tao ra cac hop chét c6 cong thirc I. Trong mdt bude,
khong dugc thé hién, san pham ctia hop chét (d) tir lién két cacbon-cacbon tao ra phan
ung dugc thé hién trén So dd C dugc khir bao vé dé tao ra hop chit co cong thure 1.

Ngudi ¢6 hiéu biét trung binh trong linh vyc s& nhan thdy rang hop chit c6 cong
thire T ¢6 thé duge tao ra theo nhidu cach dé fusther tao ra cac hop chét c6 cong thirc I.
Cac phan tng nay bao gdm thuy phén, oxy héa, khu, alkyl hda, este hoa, amit hoa,
sulfonat héa, va céc phan Uing tuong tu.

Ciing, theo budc tuy y, khong dugc thé hién, cac hop chét ¢6 cong thirc I co thé
duoc chuyén hoa thanh mubi dugc dung boi cac phuong phap 1a da biét va duogc hiéu

rd trong linh vuc k¥ thut nay.

Vi DU THUC HIEN SANG CHE

Céc vi du sau nhim dé minh hoa va khong lam gi6i han, va thé hién cac phuong
4n cu thé cta sang ché.

Céac phd cong hudng tir hat nhan proton (Proton nuclear magnetic resonance -
NMR) da thu duoc dbi véi nhidu hop chét trong sd cac hop chét trong céc vi du sau.
Céc do dich chuyén héa hoc dac trung (8) duge cho & don vi ph?m trén mat tri€u truong
thip tir tetrametylsilan bing céach str dung cac chit viét tit thong thudng cho ky hidu ciia
cac dinh chinh, bao gdm s (don), d (d6i), t (ba), q (bdn), m (da), va br (rong). Céc chir
viét tit dugc st dung cho cic dung mdi thong thuong: CDCl; (cloform-d), DMSO-d6
(doterodimetylsulfoxit), CD;OD (metanol-d4)), va THF-d8 (doterotetrahydrofuran).
Céc chit viét tit khac c6 nghia thong thuong clia chiing trir khi dugc chi ra khac, vi du,

HOBT la 1-hydroxybenzotriazol, EDC 1a 1-(3-dimetylaminopropyl)-3-etylcarbodiimit,
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thong thuong dugce st dung lam mudi hydroclorit ciia n6, DMSO 1a dimetylsulfoxit,
v.v. Phd khdi, trir khi dugc chi ra khac, duoc ghi bé‘mg cach st dung ion hoa tia di¢n tr
(electrospray ionization - ESI) hodc ion héa hoa hoc tai ap suét khi quyén.

Céc vi du duéi day dugc thuc hién trong céc binh thich va thong thuong dugc
khuy tron. Trong trudng hop dugc chi ra, cdc san phim cua cac quy trinh diéu ché nhat
dinh va céc vi du dugc tinh loc boi phuong phap sdc ky 16ong hiéu niang cao (HPLC)
kich hoat béi khdi lugng (vi du, Pump: Nudes™ 2525; MS: ZQ™,; Software:
MassLynx™), phuong phap sdc ky cot nhanh, hoic phuwong phap sic ky 16p mong diéu
ché (TLC). Phuong phap sic ky pha dao c6 thé dugc thuc hién bang cach sir dung cic
hé théng khéc nhau, bao gdm trén cot (Gemini™ 5p C18 110A, Axia™, ID30 x 75 mm,
5 ) trong cac diéu kién axit, rra giai bdi cdc pha dong axetonitril (ACN) va nudc chira
1an luot 0,035% va 0,05% axit trifloaxetic (TFA), hodc 0,1% axit formic (FA) trong
2®%MWV—mémmMéﬁdﬂmwdmammHm@Umgcﬁdﬁuh&ﬂmﬂnmagﬁb&
cac pha dong nude va 20/80 (v/v) nude/axetonitril, cd hai chira 10 mM NH4HCO3; hodc
(XLua chon™ C18, 5 y, ID30x75mm) trong cac di€u kién axit, rira giai béi cac pha
dong ACN va nuéc chira 0,1% FA hodc trong cac diéu kién bazo, rira giai bsi 0,1%
amoni hydroxit trong nude (pH=9,5-10) va 0,1% amoni hydroxit trong ACN (pH=9,5-
10). Sau khi tach béi phuong phap sic ky, dung mdi duge loai b va san pham dugc thu
nhd 1am bay hoi san phim chira cdc phan doan (vi dy, GenVac™), méy bay hoi quay,
binh bay hoi, kho lanh hoa, v.v.

Ché phim 6 axit 6-hydrazinylnicotinic

Hdn dich cua axit 6-clonicotinic (30,0 g, 189 mmol) trong 1,4-dioxan (29,0 mL)
dugce xtt Iy boi hydrazin hydrat (134 mL, 1,51 mol) va dugc gia nhiét dén 90°C qua
dém. Hon hop nay dugc lam mat dén nhiét d6 méi trudng va sau d6 trong dé4 trong 30
phut. Su tao thanh chét két tiia duge thuc ddy bang cich khic mon phia bén ctia the éng
nghiém va chat két tia duoc loc va duge tai pha huyén phi trong EtOH (500 mL) bang
cach khqu tron manh. Hon dich két qua duoc loc. Chét két tua dugc hoa tan trong nuée
(300 mL) va HCI (6N) dugc bd sung cho dén khi pH = 1. D9 pH sau d6 dugc diéu chinh
bang 5 béi NaOH (50%, c6 nudc) va hdn dich két qua duoc khudy tron trong 1 gid. Cac
chét rén duoc thu thap béng cach loc va dugc lam kho trong chan khong dé tao ra hop

chit d& muc (16,65 g, 57,7 % hiéu suft) 1a chét rin tring x4m. 'H NMR (400 MHz,
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DMSO-dg) & ppm 6,70 (d, 1 H) 7,86 (dd, /=8,97, 2,15 Hz, 1 H) 8,32 (br. s, 1 H) 8,52
(d, J=1,77 Hz, 1 H), MS m/z [M+H]" 154,

Ché pham 7 axit 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic

Tron axit 6-hydrazinylnicotinic (6,00 g, 39,2 mmol) va etyl 2-(4-xyanophenyl)-
3-(dimetylamino)acrylat (10,05 g, 41,1 mmol) va 2-propanol (80 mL) va dugc xir ly béi
1,85% axit hydrocloric (77 mL, 39,2 mmol). Phan tng dugc khuéy tron tai nhiét do
phong trong 16 gio, sau d6 bazo Hunig (34,1 mL, 196 mmol) duogc b6 sung vao hdn
dich, thé nay trd nén ddng nhat. Hon hop nay dugc khudy tron trong 3 gid. Hon hop
phan tng dugce rira boi isopropyl axetat (2 x 150 mL). Cac 16p hitu co duge tron duge
chiét xuit nho nude (40 mL) va cac 16p nudce duge tron duge cd dic trong chén khong
dé tao ra chét rén. Chét rin dugc tan bot véi IN HC1 (300 mL), dugc loc va dugc rira
nho nude (20 mL), sau d6 duge pha quanh trong ethanol (350 mL) va tao hat qua dém.
Chét rén duoc thu thap bang cach loc va dugce 1am khd trong chén khong dé tao ra hop
chét @ muc (9,20 g, 77 % hiéu sut) 1a chét rin nau vang. "H NMR (400 MHz, DMSO-
ds) & ppm 7,79 (d, J/=8,34 Hz, 2 H) 8,14 (br. s, 2 H) 8,47 (d, /7,07 Hz, 1 H) 8,71 (br.
s,2 H) 8,97 (s, 1 H) 13,44 (br. s, 1 H) 13,60 (br. s, 1 H), MS [M+H] 307,

Ché phim 50 etyl 2-(4-xyanophenyl)-3-(dimetylamino)acrylat

Tron etyl 2-(4-xyanophenyl)axetat (25 g, 0,132 mol) with DMF-DEA (60 mL)
va duogc gia nhiét dén 70°C trong 3 gid. Hon hgp phan tmg dugc lam mat dén nhiét d6
phbngvaduqccédacvésmldéduqcﬁnhlocbéiphuongphépséckycétnhmﬂldé&m
ra hop chét d& muc (20 g, 62%) 14 chét ran. "H NMR (400 MHz, DMSO-ds) § ppm 7,71
(d, J=8,4Hz, 2H), 7,59 (s, 1H), 7,29 (d, J/=8,4Hz, 2H), 4,03 (q, J=6,8Hz, 2H), 2,67 (s,
6H), 1,13 (t, /~6,8Hz, 3H),

Ché phédm 51 5-bromo-2-hydrazinyl-4-metylpyridin

Tron 5-bromo-2-clo-4-metylpyridin (15,0 g, 72,46 mmol) va EtOH (60 mL) va
bd sung hydrazin hydrat (85%, 45 mL) va khudy tron tai 120°C qua dém. Hdn hop phan
ng duoc cb dic dé tao ra phén du, phan du nay dugc chiét xuét bai EtOAc (50 mLx2)
va nudc (50 mLx2). Sau d6 céac 16p hitu co duge tron dugc chiét xuét béi nude mudi,
duoc lam kho nho NaSO4 va dugce co dédc détaora phén du, ph?m du nay duogc tinh loc
béiphuongphépséckycétnhanh(xﬁngﬁEKlAc=10ﬂtolﬁ)détaorahqpchétdénum
(7,8 g, 53%).
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Ché phadm 52 4-(1-(5-bromo-4-metylpyridin-2-yl)-5-hydroxy-1H-pyrazol-4-
yl)benzonitril

Tron 5-bromo-2-hydrazinyl-4-metylpyridin (6,0 g, 29,85 mmol) va isopropanol
(100 mL) va bd sung etyl 2-(4-xyanophenyl)-3-(dimetylamino)acrylat (8,02 g, 32,84
mmol) va HCI dung dich (c6 nuéc, 1,85%, 49,75 mL) va khuéy tron tai nhiét do phong
trong 2 gio, sau d6 DIEA (19,40 g, 149,25 mmol) duoc bd sung. Sau khoang 30 phut
phan rng dugc lam bay hoi dé tao ra phan du, phan du nay duoc chiét xuit boi EtOAc
(50 mLx2) va nudce (50 mLx2), cac 16p EtOAc dugc tron va rira boi nude mudi, duoc
1am kho nhd NaxSO4 dé tao ra phan du, phin du nay dugc tinh loc bdi phwrong phap sdc
Ky c¢6t nhanh (xdng: EtOAc 5:1-1:8) dé tao ra hop chét dé muc (8,67 g, 82,04%).

Ché pham 53 4-(1-(5-bromo-4-metylpyridin-2-yl)-5-((2-
(trimetylsilyl)etoxy)metoxy)-1H-pyrazol-4-yl)benzonitril

Tron 4-(1-(5-bromo-4-metylpyridin-2-yl)-5-hydroxy-1H-pyrazol-4-
yl)benzonitril (8,67 g, 24,49 mmol), THF(100 mL), (trimetylsilyl)etoxy)metyl clorit
(8,91 g, 48,98 mmol), va trietylamin (7,42 g, 73,47 mmol) va khuéy tron tai nhiét do
phong trong 3 gid. Hon hop phan tng sau d6 dugc lam bay hoi trong chan khong dé tao
ra phan du, phin du nay dugc chiét xuit béi EtOAc (100 mLx2) va nude (100 mLx2),
cac 16p EtOAc duge rira bdi nude mudi, dugc 1am khd nhd NapSOs, duge 1am bay hoi
dé tao ra phan du, phan du nay dugc tinh loc béi phuwong phap sdc ky cot nhanh trén gel
silic (xdng: EtOAc 10:1-1:3) dé tao ra hop chit d& muc (10,5 g, 88,2%).

Ché phdm 54 metyl 6-(4-(4-xyanophenyl)-5-((2-(trimetylsilyl)etoxy)metoxy)-
1H-pyrazol-1-yl)-4-metylnicotinat

Tron  4-(1-(5-bromo-4-metylpyridin-2-yl)-5-((2-(trimetylsilyl)etoxy)metoxy)-
1H-pyrazol-4-yl)benzonitril (10,0 g, 20,66 mmol), DMF (60 mL) va MeOH(60 mL)
Sau d6 bd sung trietylamin (6,26 g, 61,98 mmol) va Pd(dppf)Cl (756,2 mg, 1,033
mmol). H3n hop nay dugc khudy tron tai 120°C trong 1 MPa ctia CO qua dém. Sau d6
hdn hop phéan g dugc lam bay hoi trong chan khong dé tao ra phan du, phin du nay
duge tron véi nude, duge loc, va hdn hgp ¢6 nude nay duge chiét xuét béi EtOAc (100
mLx2). cac 16p EtOAc dugc tron duge rira boi nude mudi va duge 1lam kho (Na2SOs),
va duoc c¢d dic dé tao ra hop chét d& muc (8,67 g).

Ché phim 55 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)-4-

metylnicotinic axit
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Tron  metyl  6-(4-(4-xyanophenyl)-5-((2-(trimetylsilyl)etoxy)metoxy)-1H-
pyrazol-1-yl)-4-metylnicotinat (8,67 g, 25,96 mmol), metanol (50 mL), nuée (50 mL)
va LiOH (3,27 g, 77,87 mmol). Hon hop phan tng dugc khudy tron tai nhiét d6 phong
trong 6 gid va tai 50°C qua dém. Hdn hop phan tmg dugc co dic dé loai bo hau hét
metanol va sau d6 pH dugc diéu chinh dén 3 br?mg cach bd sung 3N HCI dé tao ra chét
rin. Chét rén dugc thu thap bang cach loc va dugc 1am khé trong chan khong dé tao ra
hop chit dé muc (4,3 g, 51,76%).

Ché phim 56 etyl 2-(4-xyanophenyl)axetat

Tron etyl 2-(4-bromophenyl)axetat (30 g, 0,123 mol) va NMP (200 mL). Sau d6
CuCN (33 g, 0,370 mol) dugc bd sung theo céc phan va sau d6 dwoc khir khi va dugc
tai nap day béi nito ba lan. Sau d6 Cul (4,7 g, 0,0247mol) duoc b sung trong mdt phan.
Phan trng dugc khir khi va dugc tai nap déy bi nito ba 1an va sau d6 duge gia nhiét dén
160°C trong 4 gio. Sau d6 phan tng dugc gia nhiét dén 180°C trong 3 gid nita. Dung
dich sau d6 duoc 1am mat dén nhiét o phong va dugc pha lodng véi EtOAc (500 mL)
vanude (500 mL). Sau khi khudy trén trong 10 phut, phan ing duoc loc va 16p ¢6 nuée
duoc chiét xuét boi EtOAc (500 mLx2). Céc 16p hitu co duge tron dugce rira bdi nude
mubi, duge 1am kho nho NaSO4 va duge ¢d diic thanh chit kho dé tao ra hop chit dé
muc (31 g, 66,5%) 1a chét rdn mau nau.

Ché pham 67 tert-butyl 6,6-diflo-4-metyl-1,4-diazepan-1-carboxylat

Tron tert-butyl 6,6-diflo-1,4-diazepan-1-carboxylat (49 mg, 0,207 mmol) va
na&ixyanobonﬂnmhﬁ(52rng,0£3Innuﬂ)uongij{F(lﬁInL)Vébésung379606nuéc
formaldehyt (0,077 mL, 1,037 mmol) va axit axetic (0,018 mL, 0,311 mmol) va sau d6
duoc khudy tron tai 20°C trong 16 gid. Sau d6 metanol (300 puL) dugc bd sung va hdn
hop nay dugc co dic trong chian khong dé tao ra phan du, phan du nay dugc hap thu
trong etyl axetat (40 mL), dugc rira bdi natri bicacbonat bdo hoa c6 nuéc (50 mL) va
nuée mudi, duge 1am kho boi magié sulfat va dugc c6 déc trong chin khong dé tao ra
hop chét d& muc (51 mg, 0,204 mmol, 98 %) 1a diu trong, khong mau. MS: 251 (M+H).
'H NMR (400 MHz, CLOROFORM-d) é ppm 1,46 (s, 9 H) 2,50 (s, 3 H) 2,73 (d, J=4,8
Hz, 2 H) 2,92 (t, J=13,5 Hz, 2 H) 3,55 (d, J=4,8 Hz, 2 H) 3,75 - 3,94 (m, 2 H),

Ché phim 68 6,6-diflo-1-metyl-1,4-diazepan

Tron dung dich cua tert-butyl 6,6-diflo-4-metyl-1,4-diazepan-1-carboxylat (50
mg, 0,200 mmol) trong diclometan (2 mL) va 4 M HCl trong dioxan (0,4 mL, 1,6 mmol)
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va the dung dich dugc khqu trdn tai 20°C trong 21 gid. Phan ing sau d6 dugc co dac
trong chan khong dé tao ra hop chat d& muc 13 hydroclorit axit mudi, chit nay duoc sir
dung ma khong can tinh loc tiép. MS: 151 (M+H).

Ché phim Metyl 2-(4-xyano-5-flo-2-metylphenyl)axetat

Tron 4-bromo-2-flo-5-metylbenzonitril (4 g, 18,69 mmol) va dimetyl malonat
(29,9 mL, 262 mmol). Trong khi 1am sach hdn hgp nay béi nito, dugc bd sung kali
cacbonat (3,87 g, 28,0 mmol), kali hydrocacbonat (2,81 g, 28,0 mmol), tri-tert-
butylphosphoni tetrafloborat (0,119 g, 0,411 mmol), va bis(dibenzylidinaxeton)paladi
(0) (0,118 g, 0,206 mmol). Hon hop phan tng dugc gia nhiét trong binh ngdm dau tai
170 °C trong 3 gio, sau d6 dugc lam mat, dugc pha lodng v6i etyl axetat, va dugc loc
thong qua Celite®. Phan loc dugc cb dic va phan du dugc hoa tan trong EtOAc, dugc
chiét xuét boi 1M natri hydroxit ¢6 nude (2x), hai 14n béi 10% natri clorit ¢6 nudc, va
nudc mudi. Pha hitu co dugc 1am kho nhd natri sulfat, duoc loc, va duge co dic trong
chan khéng, sau do6 dugc tinh loc béi phuong phap sic ky cot nhanh dé tao ra hop chét
d& muc (1,67 g, 43%) 1a du trong khong mau. 'H NMR (400 MHz, CLOROFORM-d)
& ppm 2,30 (s, 3 H) 3,67 (s, 2 H) 3,72 (s, 3 H) 7,10 (d, J=9,60 Hz, 1 H) 7,42 (d, J=6,32
Hz, 1 H),

Ché phdm 69 metyl 2-(4-xyano-3-flo-2-metylphenyl)axetat

Tron 4-bromo-2-flo-3-metylbenzonitril (2 g, 9,34 mmol), dimetyl malonat
(12,28 mL, 107 mmol), kali cacbonat (1,937 g, 14,02 mmol) va kali hydrocacbonat
(1,403 g, 14,02 mmol). Khi nito dugc suc manh qua hdn hop trong 1 phit va sau do6 tri-
tert-butylphosphoni tetrafloborat (0,030 g, 0,103 mmol), va
bis(dibenzylidinaxeton)paladi (0) (0,027 g, 0,047 mmol) duoc b6 sung. H6n hop phan
g sau d6 dugc gia nhiét trong binh ngdm dau (170°C) va dugc khudy tron trong 1 gio,
sau d6 dugc 1am mat dén nhiét d6 moi trudng va dugc pha lodng véi EtOAc (80 mL).
Lép EtOAc dugce gan va dugce di qua voi cua Celite® (x4p xi réng 7 cm va day 1,5 cm).
Chét két tia t&i mau von cuc con lai trong the 6ng nghiém dugc pha lodng véi cac phén
EtOAc bd sung va duoc nghién bang séng am cho dén khi hdn dich min dugc tao ra.
Bot tan EtOAc cling dugc di qua voi Celite®. Cac chét hitu co da dugc tron tir bude loc
dugce ¢6 dic trong chan khong tai xap xi 40°C va sau d6 tai 90°C trong 45 phut dé tao
raphﬁndu.Phﬁn(hrduocﬁnhlocbéngcéd1m3dungphu0ngphépsécchétnhanhdé
tao ra hop chat d& muc (1,05 g, 5,07 mmol, 54,2 %) la dau trong khong mau. 'H NMR
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(400 MHz, CLOROFORM-d) 8 ppm 2,17 (d, /=2,27 Hz, 3 H) 3,63 (s, 3 H) 3,91 (s, 2
H) 7,29 (d, /=8,08 Hz, 1 H) 7,71 (t, J=7,33 Hz, 1 H)

Ché pham 70 metyl 2-(4-xyano-5-flo-2-metylphenyl)-3-(dimetylamino)acrylat

Tron metyl 2-(4-xyano-5-flo-2-metylphenyl)axetat (5,00 g, 24,13 mmol), 1,1-
dimetoxy-N,N-dimetylmetanamin (32,2 mL, 241 mmol), va lithi clorit (0,102 g, 2,413
mmol) va dugc gia nhiét dén 105°C. Sau 2 gid hdon hgp phén Gng duge cd dic trong
chan khong va dugc pha loang 1ap lai véi EtOAc (30 mL) va dugc co dac dé tao ra dau.
Déu dugc hoa tan trong EtOAc (50 mL) va dugc rira boi nude, 10% natri clorit cé nuéc,
va sau d6 nude mudi. Lép hitu co duge lam khoé nho natri sulfat, dugc loc, va dugc cd
dic thanh tao ra diu mau dé dam, dau nay dugc tinh thé héa dé tao ra hop chat && muc
1a chét rén mau vang (6,1 g, 23,26 mmol, 96 %)."H NMR (400 MHz, DMSO-ds) & ppm
2,10 (s, 3 H) 2,34 (s, 1 H) 2,54 - 2,81 (m, 6 H) 3,50 (s, 3 H) 7,20 (d, /=10,11 Hz, 1 H)
7,58 (s, 1 H) 7,72 (d, J=7,07 Hz, 1 H), ESI-MS m/z [M+H]" 263,2,

Ché phém 71 axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-pyrazol-
1-yD)nicotinic

Trdn axit 6-hydrazinylnicotinic (1,10 g, 7,18 mmol), metyl 2-(4-xyano-3-flo-2-
metylphenyl)-3-(dimetylamino)acrylat (2,072 g, 7,90 mmol), 2-propanol (18 mL), va
0,5M axit hydrocloric ¢6 nudc (17,24 mL, 8,62 mmol). Sau 2 gié, N-etyl-N-
isopropylpropan-2-amin (6,26 mL, 35,9 mmol) dugc bd sung. Sau 1 gid nita hdn hop
phan tmg duoc pha lodng véi nudc va dugc rira hai 14n bdi IPAc. Pha nuéc dugce axit
hoa dén x4p xi pH= 3,5 va dugc khudy tron trong 30 phut dé tao ra chét rn, chat nay
duogc thu thap béng cach loc, duoc rira boi nude, ethanol, va cac heptan, va dugc lam
kho qua dém trong chan khong d8 tao ra hop chat dé muc (1,60 g, 66%). 'H NMR (400
MHz, DMSO-ds) & ppm 2,34 (d, J/=2,27 Hz, 3 H) 7,64 (d, /=8,08 Hz, 1 H) 7,69 - 7,80
(m, 1 H) 8,26 (br. s, 1 H) 8,48 (br. s, 2 H) 8,98 (t, J/=1,52 Hz, 1 H) 13,45 (br. s, 2 H),
ESI-MS m/z [M+H]" 339,2,

Ché phim 72 axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-pyrazol-
1-yDnicotinic

Tron axit 6-hydrazinylnicotinic (0,73 g, 4,77 mmol), metyl 2-(4-xyano-5-flo-2-
metylphenyl)-3-(dimetylamino)acrylat (1,375 g, 5,24 mmol), 2-propanol (18 mL), va
0,5M axit hydrocloric ¢6 nudc (11,44 mL, 5,72 mmol). Sau 2 gid, N-etyl-N-
isopropylpropan-2-amin (4,15 mL, 23,83 mmol). Sau 1 gi¢ hdn hop phéan ing dugc pha
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lodng v&i nude va dugce rira béi IPAc hai 1an. Pha nudc duoc axit hoa dén xép xi pH=
3,5 va duoc khudy tron trong 30 phit dé tao ra chét ran, chat nay duogc thu thap bang
cach loc, duoc rira béi nude, ethanol, va cac heptan, va dugc lam khd qua dém trong
chan khong dé tao ra hop chit dé muc (1,20 g, 74%). 'H NMR (400 MHz, DMSO-ds)
8 ppm 2,41 (s, 3 H) 7,74 (d, /=7,07 Hz, 1 H) 7,91 (d, J=11,62 Hz, 1 H) 8,26 (s, 1 H)
8,37 - 8,47 (m, 1 H) 8,47 - 8,56 (m, 1 H) 8,96 (dd, J/=2,15, 0,88 Hz, 1 H), ESI-MS m/z
[M+H]" 339,2,

Ché phim 73 metyl 2-(4-xyano-5-flo-2-metylphenyl)axetat

Tron 4-bromo-2-flo-5-metylbenzonitril (4 g, 18,69 mmol) va dimetyl malonat
(29,9 mL, 262 mmol) va dugc 1am sach bai nito. Kali cacbonat (3,87 g, 28,0 mmol),
kali hydrocacbonat (2,81 g, 28,0 mmol), tri-tert-butylphosphoni tetrafloborat (0,119 g,
0,411 mmol), va bis(dibenzylidinaxeton)paladi(0) (0,118 g, 0,206 mmol) dugc b sung.
Hon hop phan g sau d6 dugc gia nhiét trong binh ngam dau tai 170 °C. Sau 3 gio,
hdn hop phan tng dugc lam mat, duoc pha lodng véi etyl axetat, va dugce loc thdng qua
Celite®. Phan loc dugc cd dic va ph?m du dugc hoa tan trong EtOAc. Dung dich hitu
co dugce rira boi 1N natri hydroxit c6 nude (2x), hai 14n béi 10% natri clorit c6 nude, va
sau d6 nudc mudi. Pha hitu co dugce lam kho nhd natri sulfat, dugc loc, va duge co dic
trong chan khong dé tao ra phan du, phén du nay dugc tinh loc béi phwong phép séc ky
cOt nhanh dé tao ra hop chét dé muc (1,67 g, 43%) 1a dau trong khong mau. 'H NMR
(400 MHz, CLOROFORM-d) & ppm 2,30 (s, 3 H) 3,67 (s, 2 H) 3,72 (s, 3 H) 7,10 (d,
J=9,60 Hz, 1 H) 7,42 (d, J=6,32 Hz, 1 H),

Ché phim 74 metyl 2-(4-xyano-3-flo-2-metylphenyl)axetat

Tron 4-bromo-2-flo-3-metylbenzonitril (2 g, 9,34 mmol), dimetyl malonat
(12,28 mL, 107 mmol), kali cacbonat (1,937 g, 14,02 mmol) va kali hydrocacbonat
(1,403 g, 14,02 mmol). Pugc lam sach boi nito trong 1 phut va sau dé tri-tert-
butylphosphoni tetrafloborat (0,030 g, 0,103 mmol), va bis(dibenzylidinaxeton)paladi
(0) (0,027 g, 0,047 mmol) dugc bd sung. Phan tmg dugc thyc hién trong binh ngam dau
dugc gia nhiét trude (170°C). Sau 1 gio hdn hop nay duoc lam mat dén nhiét d6 moi
truong va dugce pha lodng véi EtOAc (80 mL). Lép EtOAc duge gan va duoc di qua
voi cta Celite® (x4p xi rong 7 cm va day 1,5 cm). Chét két tta ti mau vén cuc con lai
trong dng nghiém dugc pha lodng véi céc phén EtOAc bd sung va duoc nghién bang

séng 4m cho dén khi hdn dich min dugc tao ra. Bot tin EtOAc cling dugc di qua Celite®
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voi va sau d6 dugc co dac trong chan khong tai xép xi 40°C va sau d6 tai 90°C trong 45
phut dé tao ra phén du, phan du nay duoc tinh loc bang cach sir dung phuong phép sic
ky cot nhanh dé tao ra hop chat d& muc (1,05 g, 5,07 mmol, 54,2 %) 1a dau trong khong
mau. 'H NMR (400 MHz, CLOROFORM-d) & ppm 2,17 (d, J=2,27 Hz, 3 H) 3,63 (s, 3
H) 3,91 (s, 2 H) 7,29 (d, /=8,08 Hz, 1 H) 7,71 (t, J=7,33 Hz, 1 H),

Ché phdm 75 metyl 2-(4-xyano-3-flo-2-metylphenyl)-3-(dimetylamino)acrylat

Tron metyl 2-(4-xyano-3-flo-2-metylphenyl)axetat (10,0 g, 48,3 mmol), 1,1-
dimetoxy-N,N-dimetylmetanamin (17,25 g, 145 mmol), va chét rin lithi clorit (0,205 g,
4,83 mmol) va dugc gia nhiét dén 105 °C trong 1,5 gio. Hon hop nay dugc lam mat dén
10 °C va nuée (210 mL) duoc bd sung tir tir. Chat rin dugc thu thap bang cach loc chan
khong, dugc hoa tan trong DCM va duogc tinh loc béi cot phuong phéap séc ky dé taora
hop chit d& muc (7,95 g, 63%) la chit rin mau vang nhot. 'H NMR (400 MHz, DMSO-
ds) & ppm 2,07 (d, /=2,53 Hz, 3 H) 2,54 - 2,86 (m, 6 H) 3,50 (s, 3 H) 7,10 (d, J=7,83
Hz, 1 H) 7,62 (s, 1 H) 7,63 - 7,66 (m, 1 H), ESI-MS m/z [M+H]* 263,2,

Vi du tham khao 74 (R)-N-(1-xyanobutan-2-yl)-6-(4-(4-xyanophenyl)-5-
hydroxy-1H-pyrazol-1-yl)nicotinamit

icl O
N\\
N N
~ —_—
e e
N\

Tron axit 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic (29 mg,
0,095 mmol), EDCI (27,2 mg, 0,142 mmol), HOBT (19,2 mg, 0,142 mmol) trong
DMF(1 mL) va b sung N,N-diisopropyl etylamin (66,0 uL, 0,379 mmol). Sau d6 (R)-
3-aminopentanenitril (13,9 mg, 0,142 mmol) dugc bd sung va phan tng dugc khudy
tron tai nhiét d6 phong trong 16 gid. Hon hop phan tng duge tinh loc béi HPLC diéu
ché (SunFire™ C18, 5 pm, ID 30 mm x 75 mm) bang cach st dung gradien cta 40-65%
ACN(véi 0,035% TFA) trong nude (v6i 0,05% TFA) dé tao ra hop chit dé muc (16,2
mg, 44%). 'H NMR (400 MHz, DMSO-d6)  ppm 0,93 (t, J/=7,33 Hz, 3 H) 1,67 (quin,
J=7,20Hz, 2 H) 2,70 - 2,95 (m, 2 H) 4,05 - 4,22 (m, 1 H) 7,80 (d, J/=8,34 Hz, 2 H) &,15
(br.s, 2 H) 8,41 - 8,86 (m, 4 H) 8,94 (s, 1 H), MS m/z [M+H]" 387,2,

Vi du tham khao 112 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)-N-(2-

etoxyetyl)nicotinamit
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Tron axit 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic (100 mg,
0,327 mmol), EDCI (94,0 mg, 0,490 mmol), va HOBT (66,2 mg, 0,490 mmol) trong
DMF (2,5 mL) va bd sung N,N-diisopropyl etylamin (227 pL, 1,306 mmol). Sau d6 2-
etoxyethanamin (43,7 mg, 0,490 mmol) dugc bd sung va phan g duoc cho phép khudy
tron tai nhiét d6 phong trong 16 git. Hdn hogp phan tng sau d6 dugc pha lodng véi nudce
(3,5 mL) va duoc axit héa dén pH thich hgp = 4 dé tao ra chét ran, chit nay duoc thu
théap béng cach loc, dugc rira bdi nude, MeOH, va dietyl ete dé tao ra hop chit d& muc.
'H NMR (400 MHz, DMSO-ds) 6 1,04 (t, J=6,95 Hz, 3 H) 3,33 - 3,41 (m, 4 H) 3,41 -
3,48 (m, 2 H) 7,70 (d, J/=8,34 Hz, 2 H) 8,06 (d, J/=7,07 Hz, 2 H) 8,26 - 8,49 (m, 2 H)
8,58 (br.s, 1 H) 8,71 (t, J=5,18 Hz, 1 H) 8,77 - 8,93 (m, 1 H) 12,95 - 13,90 (m, 1 H),
MS m/z [M+H]" 378,1,

Vi du 282 4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril

(@)
Z N
N~ N
H3C\/N\) N= o
3

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(0,524 g, 1,636 mmol) trong THF (3 mL) va bd sung DMSO (1 mL) va DMAP (3,00
mg, 0,025 mmol) tiép theo 1a bd sung nho giot dung dich CDI (0,292 g, 1,80 mmol)
trong DMSO (1 mL). Dung dich trong két qua dugc khudy tron tai nhiét d6 méi truong
trong 45 phut va phan bd sung ctia CDI (73,0 mg, 0,450 mmol) dugc bd sung. Hon hop
nay dugc khudy tron trong tdng cong 2 gioy va 1-etylpiperazin (0,270 mL, 2,127 mmol)
duoc bd sung. Hon hop két qua duge khudy tron trong 4,5 gi® va sau d6 duge pha loang
voi nude (6 mL, nhd giot), dugce axit hoa dén pH =7 boi 6N axit hydrocloric ¢6 nudc,
va sau d6 con dugc pha lodng véi nude (4 mL) dé tao ra chét ran. Chét ran duoc loc va
duoc 1am kho trong chan khong dé tao ra hop chit dé muc (0,613 g, 90%). 'H NMR
(400 MHz, DMSO-ds) & ppm 1,06 (t, /=7,07 Hz, 3 H) 2,43 (s, 3 H) 2,53 - 2,63 (m, 4 H)
3,57 (br. s, 6 H) 7,61 (d, J/=8,08 Hz, 1 H) 7,67 (s, 1 H) 7,90 (d, J=8,08 Hz, 1 H) 8,02
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(dd, J=8,59, 2,27 Hz, 1 H) 8,06 (s, 1 H) 8,42 (d, J/=8,59 Hz, 1 H) 8,52 (d, /~=1,77 Hz, 1
H); MS (M+H)+ 417,

Vi du 2834-(5-hydroxy-1-(5-(4-propylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril

SasEe
HSC/\/N\) NG N§’©/—;N
N\

H3C

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(0,5 g, 1,561 mmol), NI1-((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin
hydroclorit (0,449 g, 2,342 mmol), HOBT (0,359 g, 2,342 mmol) va 1-propylpiperazin
dihydrobromit (0,543 g, 1,873 mmol) trong DMF (1,56 mL) va bd sung DIPEA (1,09
mL, 6,24 mmol) dé tao ra dung dich mau cam. Sau khi khudy tron trong 20 phut hdn
hop phan tmg dugc gia nhiét dén 60°C trong 3 gid, sau d6 duge pha lodng véi nudce (5
mL) va dugc axit héa bdi 6N axit hydrocloric ¢6 nuée dén pH 6 va dugc khqu tron tai
nhiét d6 moi trudng trong 30 phit dé tao ra chat ran. Chét rin duoc thu thap bang cach
loc, dugc rira boi nude (3 mL) va dugce pha huyén phu trong ACN (10 mL). Hn dich
duge xt 1y boi 1N axit hydrocloric ¢6 nuée (2 mL) va duge gia nhiét dén 40°C. Etyl
ete sau d6 duoc bd sung cho dén khi hdn hop nay tré nén hoi duc (x4p xi 8 mL) va sau
do6 dugce cho phép lam mat dén nhiét d6 moi truong dé tao ra chét ran, va sau d6 duogc
lam mat trong binh ngdm d4 trong 30 pht. Chét rén dugc thu thap bang cach loc va
duge lam kho trong chan khong tai 80°C trong 1,5 gio dé tao ra hop chat & muc l1a
mudi hydroclorit (81,3 mg, 0,174 mmol, 11,15 %). '"H NMR (400 MHz, DMSO-d6) &
ppm 0,92 (t,J=7,45Hz, 3 H) 1,64 - 1,79 (m, 2 H) 2,43 (s, 3 H) 2,81 - 3,20 (m, 4 H) 3,21
-4,90 (m, 6 H) 7,67 (d, J=7,58 Hz, 1 H) 7,71 - 7,91 (m, 2 H) 7,93 - 8,74 (m, 4 H) 10,75
(br.s, 1 H) 13,23 (br. s, 1 H); [M+H]+ 431,

Vi du tham khao 284 6-(4-(4-xyano-2-flophenyl)-5-hydroxy-1H-pyrazol-1-yl)-
N-((1s,4s)-4-metoxyxyclohexyl)nicotinamit
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Tron EDC (115 mg, 0,601 mmol), HOBT (27,1 mg, 0,200 mmol), (cis)-4-
metoxyxyclohexanamin hydroclorit (66,4 mg, 0,401 mmol) va 6-(4-(4-xyano-2-
flophenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic axit (65 mg, 0,200 mmol) trong DMF
(0,8 mL) va sau d6 bd sung DIPEA (0,175 mL, 1,002 mmol). Sau 24 gid, hdn hop phan
ung duoc tinh loc boi HPLC diéu ché (ACN/nuéc véi axit formic) dé tao ra hop chét
d& muc (23 mg, 0,053 mmol, 26,3 %) 1a chét ran nau vang. MS: 436 (M+H). '"H NMR
(400 MHz, DMSO-d) 6 ppm 1,34 - 1,48 (m, 2 H) 1,49 - 1,65 (m, 4 H) 1,76 - 1,88 (m,
2 H) 3,17 (s, 3 H) 3,31 (br. s, 1 H) 3,73 - 3,87 (m, 1 H) 7,62 (dd, J=8,2, 1,6 Hz, 1 H)
7,77 (dd, /~11,7, 1,6 Hz, 1 H) 8,16 (d, /=3,0 Hz, 1 H) 8,31 - 8,44 (m, 3 H) 8,55 (t, J=8,0
Hz, 1 H) 8,84 (dd, /=2,0, 1,0 Hz, 1 H) 13,71 (br. s, 1 H),

Vi du 287 4-(5-hydroxy-1-(5-(4-metyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril

Hop chét d& muc duge diéu ché theo cach thirc tuong tu véi Vi du tham khao
284 bang cach sir dung 1-metyl-1,4-diazepan va axit 6-(4-(4-xyano-2-metylphenyl)-5-
hydroxy-1H-pyrazol-1-yl)nicotinic dé tao ra mudi axit formic (67 mg, 0,145 mmol, 77
%) 1a chit rén tring x4m. MS: 417 (M+H). "H NMR (400 MHz, DMSO-d6) & ppm 1,88
(br.s, 2 H) 2,35 (s, 3 H) 2,54 (br. s, 2 H) 2,86 (d, J=17,7 Hz, 3 H) 3,01 (br. s, 1 H) 3,39
-3,76 (m, 5 H) 7,45 (d, J=8,1 Hz, 1 H) 7,50 (s, 1 H) 7,78 - 7,91 (m, 2 H) 8,04 (d, J=7.,6
Hz, 1 H) 8,42 (br. s,2 H) 11,65 (br. s, 1 H)

Vi du 290 4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril

H3C\ /N
N HaC ~
Y

NN s
/ N
J N W

Hop chit d& muc dugc diéu ché theo cach thtrc twong tu véi Vi du tham khao
284 bang cach st dung 1-metylpiperazin va axit 6-(4-(4-xyano-2-metylphenyl)-5-
hydroxy-1H-pyrazol-1-yl)nicotinic détaora mudi axit formic (22 mg, 0,055 mmol, 43,8
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%) 1a chét rén tring. MS: 403 (M+H). '"H NMR (400 MHz, DMSO-d6) & ppm 2,32 (s,
3 H) 2,43 (s, 3 H) 3,28 - 3,70 (m, 8 H) 7,62 (d, J=8,1 Hz, 1 H) 7,68 (s, 1 H) 7,90 (d,
J=8,1 Hz, 1 H) 8,02 (dd, J=8,6, 2,3 Hz, 1 H) 8,08 (s, 1 H) 8,43 (d, J=8,6 Hz, 1 H) 8,52
(d, J=2,0 Hz, 1 H) 12,74 (br. s, 1 H),

Vi du 291 4-(1-(5-(4-(tert-butyl)piperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-3-metylbenzonitril

HsC CH,

HSC /N
N HsC -
O HO

N
7 W
9 =N N

Hop chét d& muc dugc didu ché theo cach thirc tuong tu vai Vi du 284 bfmg cach
sit dung 1-t-butyl piperazin va axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic dé tao ra mubi axit formic (53 mg, 0,119 mmol, 76 %) la chét rin
trang. MS: 445 (M+H). '"H NMR (400 MHz, DMSO-d6) & ppm 1,10 (s, 9 H) 2,43 (s, 3
H) 2,71 (br.s,4 H) 3,57 (br.s,4 H) 7,56 - 7,62 (m, 1 H) 7,65 (s, 1 H) 7,94 (d, J=8,1 Hz,
1 H) 7,98 -8,07 (m, 2 H) 8,42 (d, J=8,6 Hz, 1 H) 8,52 (d, J=1,5 Hz, 1 H) 12,42 (br. s, 1
H),

Vi du tham khao 292 4-(5-hydroxy-1-(5-((3aR,6aS)-5-
metyloctahydropyrrolo[3,4-c]pyrrole-2-carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-

metylbenzonitril
HsC,
N H _N
HsC
H\“ HO
N NS
0] —N N

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(50 mg, 0,156 mmol), N1-((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin
hydroclorit (90 mg, 0,468 mmol) va HOBT (21,09 mg, 0,156 mmol) trong DMF (0,8
mL) va bd sung N-etyl-N-isopropylpropan-2-amin (0,056 mL, 0,468 mmol) va
(3aR,6aS)-2-metyloctahydropyrrolo[3,4-c]pyrrole (79 mg, 0,624 mmol). Sau 17 gio,
hdn hop phén tng dugc pha lodng véi DMSO (100 uL) va dugc tinh loc béi HPLC didu

ché (ACN/nuéc véi axit formic) dé tao ra hop chét d& muc 12 0,63 mudi axit formic (60
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mg, 0,131 mmol, 84 %) la chat rin nau vang. MS: 429 (M+H). 'H NMR (400 MHz,
DMSO0-d6) & ppm 2,35 (s, 3 H) 2,48 (s, 3 H) 2,77 (br. s, 2 H) 2,91 (br. s, 4 H) 3,43 (br.
s, 2 H) 3,67 (dd, J=11,5, 6,4 Hz, 2 H) 7,43 - 7,49 (m, 1 H) 7,51 (s, 1 H) 7,87 (s, 1 H)
7,94 (dd, J=8,7, 2,4 Hz, 1 H) 8,02 (d, J=8,1 Hz, 1 H) 8,41 (d, J=8,6 Hz, 1 H) 8,49 (d,
J=1,8 Hz, 1 H) 11,91 (br. s, 1 H),
Vi du tham khao 301 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
y1)-N,N-dimetylnicotinamit
N
CHj HO

H3C_N}_<—j—>>N ~
AN CH
o) \ N N 3

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(107 mg, 0,334 mmol), HOBT hydrat (77 mg, 0,501 mmol), N1-((etylimino)metylen)-
N3,N3-dimetylpropane-1,3-diamin hydroclorit (96 mg, 0,501 mmol) trong DMF (2
mL), va bd sung trietylamin (0,188 mL, 1,336 mmol), khudy tron tai nhiét do moi truong
trong 5 phat va dimetylamin hydroclorit (54,5 mg, 0,668 mmol) dugc bb sung. Phan
tng duoc khudy trén tai 50°C trong 3 gid, sau d6 duoc lam mat dén nhiét d6 moi truong
va dugce pha lodng voi MeOH (SmL), nuée (SmL), va dugc axit hoa dén pH 5 bang cach
str dung 1IN axit hydrocloric c6 nudc, dé tao ra chét rén, chét nay duoc loc, dugc rira
bdi nude, va duge lam kho trong chan khong détaora hop chit d& muc (76,2 mg, 0,219
mmol, 66 %) 14 chét rén tring. 'TH NMR (400 MHz, DMSO-ds) & ppm 2,43 (s, 3 H) 3,01
(br. s, 6 H) 7,65 (dd, J=8,08, 1,52 Hz, 1 H) 7,70 - 7,82 (m, 2 H) 8,02 - 8,20 (m, 2 H)
8,37 (br. s, 1 H) 8,56 (dd, J=2,27, 0,76 Hz, 1 H) 13,11 (br. s, 1 H), ESI-MS m/z [M+H]"
348.3,

Vi du tham khao 303 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yl)-N-metyl-N-(3-(piperidin-1-yl)propyl)nicotinamit
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Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(70 mg, 0,219 mmol), HOBT hydrat (50,2 mg, 0,328 mmol), N1-((etylimino)metylen)-
N3,N3-dimetylpropane-1,3-diamin hydroclorit (62,8 mg, 0,328 mmol) trong DMF (1
mL), va bd sung trietylamin (0,092 mL, 0,656 mmol), sau do khudy trdn tai nhiét do
moi trudng trong 5 phut va N-metyl-3-(piperidin-1-yl)propan-1-amin (0,085 mL, 0,437
mmol) dugc bd sung. Phan tmg dwgc khudy tron tai 50°C trong 3 gid. Phan tng tho sau
d6 dugce 1am mat dén nhiét d6 mdi trudng va dwoc pha lodng véi DMSO (1 mL) va
duoc tinh loc thong qua HPLC diéu ché (25-45% axetonitril trong nudc, véi axit
trifloaxetic) d& tao ra hop chit d& muc (61,5 mg, 0,134 mmol, 61,4%) 14 chit rin nau
vang. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,30 - 1,49 (m, 1 H) 1,68 (br. s, 3 H) 1,82
(br.s, 2 H) 1,93 - 2,07 (m, 2 H) 2,43 (s, 3 H) 2,88 - 3,15 (m, 7 H) 3,31 - 3,43 (m, 1 H)
3,45 -3,58 (m, 3 H) 7,65 - 7,87 (m, 3 H) 8,04 - 8,67 (m, 4 H) 9,35 (br. s, 1 H), ESI-MS
m/z [M+H]" 459,3,

Vi du 305 4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril

@)
N N oH
|
‘/N\/' N/ l\‘l N\ =N
CH, N=

Tron 6-(4-bromo-5-metoxy-1H-pyrazol-1-yl)nicotinic axit (500 mg, 1,677
mmol), 2-flo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril (876
mg, 3,35 mmol), THF (10,500 mL), va nudce (3,50 mL) trong lo nhé vi séng. Khir khi
bi nito sau d6 bd sung [1,1'-bis(di-tert-butylphosphino)ferrocene]diclopaladi(Il) (1093
mg, 1,677 mmol) va natri cacbonat (711 mg, 6,71 mmol). Phan tng dugc khit khi thém
2 phut, sau d6 duoc day nép va trai qua phét xa vi séng tai 110 °C trong 1 gio. Hon hop
phan ung sau d6 duoc pha loang véi EA (20 mL) va duoc rira boi nude (20 mL). Chét
két tia duoc quan sit trong 16p c6 nude da dugce loc va cac chét rén dugc thu thap dé
tao ra 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-metoxy-1H-pyrazol-1-yl)nicotinic axit
(275 mg, 0,781 mmol, 46,5%) ma dugc 1lam kho trong chan khong va dugc st dung
trong budc tiép theo ma khong can tinh loc tiép. ESI-MS m/z [M+H]" 353,2,
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Tron 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-metoxy-1H-pyrazol-1-yl)nicotinic
axit (106 mg, 0,300 mmol), HOBT hydrat (68,9 mg, 0,450 mmol), NI-
((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin hydroclorit (86 mg, 0,450
mmol), va N-etyl-N-isopropylpropan-2-amin (0,157mL) trong DMF (1 mL) va khudy
tron trong 5 phat. Hon hop nay sau d6 duoc bd sung vao 1-etylpiperazin (68,5, 0,600
mmol). Sau 18 gid hdn hop phan tmg dugc tinh loc thong qua HPLC diéu ché (20-40%
axetonitril trong nudc, v6i TFA) dé tao ra 4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-
2-yl)-5-metoxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril (70 mg, 0,156 mmol, 52%).
ESI-MS m/z [M+H]" 449,3,

Tron  4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-metoxy-1H-pyrazol-
4-y1)-2-flo-3-metylbenzonitril (70 mg, 0,156 mmol) va DMA (1561 pl) sau d6 b sung
lithi clorit (66,2 mg, 1,561 mmol) va gia nhi¢t tai 70°C qua dém. Phan tng thd sau dé
duoc pha loang véi DMSO (500 uL) va dugc tinh loc thong qua HPLC didu ché
(axetonitril-nude, véi TFA) dé tao ra hop chit dé muc (24,6 mg, 0,057 mmol, 36,3 %)
1a chét rén tréng. "H NMR (400 MHz, DMSO-ds) § ppm 1,23 (t, /=7,33 Hz, 3 H) 2,33
(d, J/=2,27 Hz, 3 H) 3,16 (t, /=7,20 Hz, 2 H) 3,24 - 4,06 (m, 8 H) 7,49 - 7,84 (m, 2 H)
8,04 - 8,30 (m, 2 H) 8,43 (br. s, 1 H) 8,60 (dd, J=2,15, 0,63 Hz, 1 H), ESI-MS m/z
[M+H]* 435,3,

Vi du 306 4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril

0
SAGEYS,
|
rN\) N/ l\‘l N\ =N
CHj3 N=
H5C

Hop chét d& muc duoc diéu ché theo cach thirc twong tw véi Vi du 305 bang cach
st dung 2-flo-5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,24 (t, J=7,33 Hz, 3 H) 2,42 (s, 3 H) 3,17 (q, /=7,24
Hz, 2 H) 3,26 - 4,82 (m, 8 H) 7,79 (d, /=7,07 Hz, 1 H) 7,88 (d, J/=11,37 Hz, 1 H) 8,13
(dd, J=8,72, 2,15 Hz, 1 H) 8,29 (br. s, 1 H) 8,47 (br. s, 1 H) 8,60 (d, /=2,27 Hz, 1 H),
ESI-MS m/z [M+H]" 435,3,

-33-



24330

Vidu 307 4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

Hic F
Hop chit d& muc dugc didu ché theo cach thirc tuong ty vai Vi du 305 b?mg cach
stt dung 1-xyclopropylpiperazin. 'H NMR (400 MHz, DMSO-ds) & ppm 0,68 (br. s, 4
H) 2,33 (d, J/=2,27 Hz, 3 H) 3,06 (br. s, 4 H) 3,55 (br. s, 4 H) 7,63 (d, J=8,08 Hz, 1 H)
7,70 - 7,85 (m, 1 H) 8,11 (dd, J/=8,59, 2,02 Hz, 1 H) 8,23 (br. s, 1 H) 8,42 (br. s, 1 H)
8,58 (d, /=1,52 Hz, 1 H), ESI-MS m/z [M+H]" 4473,
Vi du 308 4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

0
N X OH F
V/Q J\(N:LNWN
N=
HsC

Hop chét d& muc dugc didu ché theo cach thic twong tw véi Vi du 305 bﬁng cach
st dung l-xyclopropylpiperazin va 2-flo-5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzonitril. 'H NMR (400 MHz, DMSO-d6) & ppm 0,64 - 1,07 (m,
4 H) 2,42 (s, 3 H) 2,60 - 2,85 (m, 1 H) 3,30 (br. s, 4 H) 3,47 - 4,15 (m, 4 H) 7,79 (d,
J=7,07Hz, 1 H) 7,88 (d, J=10,86 Hz, 1 H) 8,13 (dd, J=8,72, 2,15 Hz, 1 H) 8,29 (br. s, 1
H) 8,47 (br. s, 1 H) 8,60 (dd, J=2,27, 0,51 Hz, 1 H), ESI-MS m/z [M+H]" 447,3,

Vi du 309 4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2,3-dimetylbenzonitril

@)
N N oH
|
rN\) N/ l\\l N\ =N
CHj, N=

H3C CH3
Hop chét d& muc duoc didu ché theo cach thirc twong tu voi Vi du 305 bang cach

st dung 2,3-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril. 'H
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NMR (400 MHz, DMSO-ds) 6 ppm 1,23 (t, /=7,20 Hz, 3 H) 2,30 (s, 3 H) 2,49 - 2,49
(m, 2 H) 3,16 (d, /=7,33 Hz, 3 H) 3,41 (br. s, 8 H) 7,44 (d, J=7.83 Hz, 1 H) 7,60 (s, 1
H) 7,78 - 7,80 (m, 1 H) 8,12 (d, /=7,33 Hz, 2 H) 8,47 - 8,63 (m, 1 H), ESI-MS m/z
[M+H]* 431,3,

Vi du 310 4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-2,3-dimetylbenzonitril

H,c  CHs
Hop chét d& muc dugc didu ché theo cach thire trong tw véi Vi du 305 biang cach
st dung l-xyclopropylpiperazin va  2,3-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzonitril. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,80 (br. s, 4 H)
2,30 (s, 3 H) 2,49 (br. s, 3 H) 3,32 - 5,12 (m, 8 H) 7,44 (d, J=7,58 Hz, 1 H) 7,61 (d,
J=8,08 Hz, 1 H) 7,76 - 8,73 (m, 4 H), ESI-MS m/z [M+H]" 4433,
Vi du 311 4-(1-(5-(4-(2,2-difloetyl)piperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

kF

N 2
Q:} HO

N - ~I
O)_QiN\N/ CHs

Hop chit d& muc duogc didu ché theo cach thirc tuong tu véi Vi du tham khéo
301 bang céach sir dung 1-(2,2-difloetyl)piperazin hydroclorit. 'H NMR (400 MHz,
DMSO-ds) & ppm 2,42 (s, 3 H) 2,58 (br. s, 4 H) 2,79 (td, J=15,66, 4,29 Hz, 2 H) 3,39 -
3,68 (m, 4 H) 5,95 - 6,35 (m, 1 H) 7,67 (d, /=8,26 Hz, 1 H) 7,71 - 7,80 (m, 2 H) 8,03 -
8,21 (m, 2 H) 8,53 (m, J=2,10, 0,90 Hz, 2 H) 13,13 (br. s, 1 H), ESI-MS m/z [M+H]"
453,3phututes,

Vi du 312 4-(5-hydroxy-1-(5-(4-(2,2,2-trifloetyl)piperazin-1-carbonyl)pyridin-
2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril
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N
N
/) N
o) \ N N ChHa

Hop chit d& muc dugc diu ché theo cach thirc twong tw véi Vi dy tham khao
301bang cach st dung 1-(2,2,2-trifloetyl)piperazin dihydroclorit. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 2,42 (s, 3 H) 2,59 - 2,74 (m, 4 H) 3,25 (q, J~10,11 Hz, 2 H) 3,39 -
3,71 (m, 4 H) 7,65 (dd, J/=8,08, 1,52 Hz, 1 H) 7,72 (s, 1 H) 7,78 (d, J=8,08 Hz, 1 H)
8,06 (dd, /=8,72, 2,15 Hz, 1 H) 8,15 (s, 1 H) 8,39 (d, J/=8,34 Hz, 1 H) 8,53 (dd, J=2,27,
0,76 Hz, 1 H) 12,45 - 13,65 (m, 1 H), ESI-MS m/z [M+H]" 471,2,

Vi du 322 2-flo-4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril

//N

<\j__> HO
N — ~ F
O%QN‘N/ Chs
Hop chit d& muc duoc didu ché theo cach thirc twong tw v6i Vi du tham khao
301 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va 1-metylpiperazin. 'H NMR (400 MHz, DMSO-ds) § ppm 2,33
(d, J=2,53 Hz, 3 H) 2,84 (s, 3 H) 3,17 (s, 8 H) 7,63 (d, J=7,58 Hz, 1 H) 7,70 - 7,79 (m,
1 H) 8,04 - 8,57 (m, 3 H) 8,59 (d, /~1,52 Hz, 1 H), ESI-MS n/z [M+H]" 421,3,
Vi du 323 4-(1-(5-(4-xyclopropyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

AL .
O HO
T T
o) \ r\f N‘N/ Chs

Hop chat d& muc duoc didu ché theo cach thirc twong tw v6i Vi du tham khao
301 bing cich st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va 1-xyclopropyl-1,4-diazepan. 'H NMR (400 MHz, DMSO-ds)
8 ppm 0,66 - 1,06 (m, 4 H) 1,94 - 2,23 (m, 2 H) 2,33 (d, J=2,02 Hz, 3 H) 2,81 - 3,07 (m,
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1 H) 3,41 - 4,30 (m, 8 H) 7,54 - 7,70 (m, 1 H) 7,75 (t, J=7,45 Hz, 1 H) 7,98 - 8,65 (m,
4 H), ESI-MS m/z [M+H]" 461,3,
Vi du 328 (S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril
H3C—\N //N
H3CH-<:N> _ HO\ i
O}_Q_N\N/ Chs

Hop chit d& muc dugc diéu ché theo cach thuc tuong tu v6i Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yD)nicotinic va (S)-1-etyl-2-metylpiperazin. '"H NMR (400 MHz, DMSO-ds)
d ppm 1,22 (t, J/=7,20 Hz, 6 H) 2,33 (d, J=2,27 Hz, 3 H) 3,08 - 3,36 (m, 4 H) 3,42 (br.
s,2H) 4,11 -4,93 (m, 3 H) 7,64 (br. s, 1 H) 7,71 - 7,80 (m, 1 H) 7,87 - 8,79 (m, 4 H)
9,53 -10,44 (m, 1 H) 12,23 - 14,36 (m, 1 H), ESI-MS m/z [M+H]" 449,3,

Vi du 329 (S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

H3C\N 2 N
HgC"«‘_l\} _ HO\ i
O%QN‘N/ CHs

Hop chit dé muc dugc didu ché theo cach thirc tuong tu vdi Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va (S)-1,2-dimetylpiperazin. '"H NMR (400 MHz, DMSO-ds) &
ppm 1,28 (br. s, 3 H) 2,33 (d, /=2,27 Hz, 3 H) 2,84 (s, 3 H) 3,13 - 3,74 (m, 7 H) 7,63
(d, J=6,82 Hz, 1 H) 7,71 - 7,78 (m, 1 H) 7,90 - 8,67 (m, 4 H), ESI-MS m/z [M+H]"
435,3,

Vi du 330 (R)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

H3C—\N N

Q:l\}—CHS_ HO\ i
O)@-N\N/ CHs
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Hop chat dé muc dugc diéu ché theo cach thirc twrong tu véi Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yDnicotinic va (R)-1-etyl-3-metylpiperazin va axit 6-(4-(4-xyano-2-
metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic. 'H NMR (400 MHz, DMSO-ds) &
ppm 1,24 (t, J=7,33 Hz, 3 H) 1,38 (d, J/=7,07 Hz, 3 H) 2,33 (d, J=2,53 Hz, 3 H) 2,95 -
3,26 (m, 4 H) 3,34 - 3,55 (m, 2 H) 3,73 - 4,28 (m, 3 H) 7,64 (br. s, 1 H) 7,71 - 7,78 (m,
1 H) 7,93 - 8,68 (m, 4 H), ESI-MS m/z [M+H]" 4493,

Vi du 337 (R)-2-flo-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-
carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril

HaC— N

N\
/ .
o) \N N CHy

Hop chét d& muc dugc didu ché theo cach thirc twong tw véi Vi du tham khao
303 bang cach sir dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va (R)-1-isopropyl-2-metylpiperazin. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,18 (d, /=5,81 Hz, 4 H) 1,30 (d, J/=6,32 Hz, 5 H) 2,33 (d, J=2,27 Hz,
3 H) 2,85 -3,65 (m, 5 H) 3,89 (br. s, 2 H) 4,20 - 4,83 (m, 1 H) 7,64 (br. s, 1 H) 7,70 -
7,79 (m, 1 H) 7,93 - 8,77 (m, 4 H) 9,36 - 10,10 (m, 1 H), ESI-MS m/z [M+H]" 463,3,

Vi du 338 (R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

Me»@ HO
T L
)N
o) \ N N CHs

Hop chat d& muc dugc diéu ché theo cach thtrc tuong tu v6i Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va (R)-1-etyl-2-metylpiperazin. "H NMR (400 MHz, DMSO-d)
8 ppm 1,22 (m, J=7,20, 7,20 Hz, 6 H) 2,33 (d, J/=2,27 Hz, 3 H) 2,91 - 4,72 (m, 9 H) 7,63
(br.s, 1 H) 7,71 -7,79 (m, 1 H) 7,94 - 8,81 (m, 4 H) 9,52 - 10,21 (m, 1 H), ESI-MS m/z
[M+H]" 449,3,
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Vi du 339 (S)-2-flo-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-
carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril

CHa
Hse—( _N
N 74
H3C'~O HO
T
PN _
o) \ N N CHs

Hop chit d& muc dugc didu ché theo cach thtrc twong tu véi Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yDnicotinic va (S)-1-isopropyl-2-metylpiperazin. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,02 - 1,50 (m, 9 H) 2,33 (d, J/=2,53 Hz, 3 H) 2,88 - 3,64 (m, 5 H)
3,89 (br.s, 2 H) 4,22 - 4,92 (m, 1 H) 7,53 - 7,69 (m, 1 H) 7,70 - 7,79 (m, 1 H) 7,84 -
8,79 (m, 4 H) 9,49 - 10,25 (m, 1 H), ESI-MS m/z [M+H]" 463,3,

Vi du 340 (R)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

H3C\N N

H3C-—<__N> _ HO\ i

O)_QN\N/ CHs

Hop chit & muc dugc diéu ché theo cach thirc tuong ty véi Vi du tham khao
303 bang cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yl)nicotinic va (R)-1,2-dimetylpiperazin. '"H NMR (400 MHz, DMSO-ds) &
ppm 1,01 - 1,53 (m, 3 H) 2,33 (d, J/=2,27 Hz, 3 H) 2,84 (br. s, 3 H) 2,93 - 4,70 (m, 7 H)
7,63 (d, J=7,07 Hz, 1 H) 7,71 - 7,80 (m, 1 H) 7,88 - 8,77 (m, 4 H), ESI-MS m/z [M+H]"
435,3,

Vi du 341 (S)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-3-metylbenzonitril

H3C—\N N

Q:r\? | 'CH—3— HO\ i
O%QN\N/ ChHs

Hop chit d& muc dugc didu ché theo cach thirc twong tu v6i Vi du tham khao

303 bing cach st dung axit 6-(4-(4-xyano-3-flo-2-metylphenyl)-5-hydroxy-1H-
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pyrazol-1-yDnicotinic va (S)-1-etyl-3-metylpiperazin. 'H NMR (400 MHz, DMSO-ds)
o ppm 1,24 (t, /=7,20 Hz, 3 H) 1,38 (d, J=7,07 Hz, 3 H) 2,33 (d, J=2,27 Hz, 3 H) 2,68
- 5,32 (m, 9 H) 7,63 (d, /=7,33 Hz, 1 H) 7,70 - 7,80 (m, 1 H) 7,94 - 8,73 (m, 4 H) 8,97
- 10,49 (m, 1 H), ESI-MS m/z [M+H]" 449,3,

Vi du 369 4-(5-hydroxy-1-(5-(4-(pentan-3-yl)piperazin-1-carbonyl)pyridin-2-
yl)-1H-pyrazol-4-yl)-3-metylbenzonitril

N N OH
ch/j/ @ | NT NN =N
HaC N= o
Hop chit d& muc dugc diéu ché theo cach thirc tuong ty véi Vi du tham khao
112 biang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va 1-(pentan-3-yl)piperazin. '"H NMR (400 MHz, DMSO-ds) & ppm 0,88 (t,
J=7,33 Hz, 6 H) 1,29 (dt, J=14,08, 6,98 Hz, 2 H) 1,47 (dt, J/=14,08, 6,98 Hz, 2 H) 2,26
(t, J=6,57 Hz, 1 H) 2,43 (s, 3 H) 2,56 (br. s, 4 H) 3,37 - 3,48 (m, 2 H) 3,62 (br. s, 2 H)
7,64 (dd, J=8,08, 1,52 Hz, 1 H) 7,71 (s, 1 H) 7,82 (d, J=8,08 Hz, 1 H) 8,05 (dd, J=8,59,
2,27Hz,1H) 8,12 (s, 1 H) 8,39 (d, /=8,59 Hz, 1 H) 8,53 (d, /=2,27 Hz, 1 H) 12,82 (br.
s, 1 H); ESI-MS m/z [M+H]" 459,3,
Vi du 370 (S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril
O

SRW
HC N |N/ N =N

N

CHs N=
H,C
Hop chit d& muc dugc diéu ché theo cach thirc twong tw véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yD)nicotinic va (S)-1-etyl-2-metylpiperazin. '"H NMR (400 MHz, DMSO-ds) & ppm 0,87
-1,19 (m, 6 H) 2,42 (s, 3 H) 2,47 (br. s, 1 H) 2,52 - 2,59 (m, 1 H) 2,62 - 2,76 (m, 1 H)
2,77 - 2,98 (m, 2 H) 3,06 (d, J/<=10,61 Hz, 1 H) 3,35 (br. s, 1 H) 3,46 - 3,75 (m, 1 H)
4,05 (br.s, 1 H) 7,60 (dd, J=7,96, 1,64 Hz, 1 H) 7,66 (d, /=1,26 Hz, 1 H) 7,90 (d, J=8,34
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Hz, 1 H) 8,01 (dd, J=8,72, 2,15 Hz, 1 H) 8,06 (s, 1 H) 8,43 (d, J=8,59 Hz, 1 H) 8,51 (d,
J=1,77 Hz, 1 H) 11,83 - 12,92 (m, 1 H); ESI-MS m/z [M+H]* 431,3,

Vi du 372 (S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

0
RN,
|
H3C/N;J NTONN =N
CH3 N=
HaC

Hop chit d& muc dugc diu ché theo cach thurc tuong tu véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yl)nicotinic va (S)-1,2-dimetylpiperazin dihydroclorit. '"H NMR (400 MHz, DMSO-ds)
& ppm 1,16 (br. s, 3 H) 2,36 (s, 3 H) 2,60 (s, 3 H) 2,90 (br. s, 1 H) 3,04 (br. s, 1 H) 3,26
(br.s, 2 H) 3,41 - 3,57 (m, 1 H) 3,73 (d, /~17,68 Hz, 1 H) 4,29 (br. s, 1 H) 7,59 (dd,
J=8,08, 1,52 Hz, 1 H) 7,66 (s, 1 H) 7,72 (d, J=8,08 Hz, 1 H) 8,03 (dd, J=8,59, 2,02 Hz,
1 H) 8,10 (s, 1 H) 8,35 (d, ~<7,83 Hz, 1 H) 8,51 (d, J=1,52 Hz, 1 H) 12,09 (br. s, 1 H);
ESI-MS m/z [M+H]" 417,3,

Vi du 373 4-(1-(5-(4-xyclobutylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-3-metylbenzonitril

HsC

Hop chit & muc duoc didu ché theo cach thic twong ty v6i Vi du tham khéo
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va 1-xyclobutylpiperazin. 'H NMR (400 MHz, DMSO-de) & ppm 1,58 -
1,71 (m, 2 H) 1,76 - 1,90 (m, 2 H) 1,90 - 2,07 (m, 2 H) 2,37 (br. s, 4 H) 2,42 (s, 3 H)
2,83 (quin, J=7,71 Hz, 1 H) 3,44 (d, /=7,07 Hz, 2 H) 3,64 (br. s, 2 H) 7,63 (dd, J=7,96,
1,64 Hz, 1 H) 7,69 (s, 1 H) 7,84 (d, J=8,08 Hz, 1 H) 8,03 (dd, J=8,59, 2,27 Hz, 1 H)
8,11 (s, 1 H) 8,40 (d, J/=8,59 Hz, 1 H) 8,52 (dd, J=2,27, 0,76 Hz, 1 H); ESI-MS m/z
[M+H]" 443,3,
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Vi du 374 (S)-4-(5-hydroxy-1-(5-(3-metyl-4-propylpiperazin-1-
carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril
0
chﬁ/\N N o
j N N NN =N
HsC H,C

Hop chit d& muc dugc didu ché theo cach thirc twong tr véi Vi du tham khao
112 bing cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (S)-2-metyl-1-propylpiperazin dihydroclorit. '"H NMR (500 MHz,
DMSO-ds) & ppm 0,86 (t, /=7,32 Hz, 3 H) 0,90 - 1,15 (m, 3 H) 1,35 - 1,56 (m, 2 H)
2,31-2,41 (m, 2 H) 2,43 (s, 3 H) 2,58 - 2,73 (m, 2 H) 2,81 - 3,01 (m, 1 H) 3,02 - 3,17
(m, 2 H) 3,44 - 3,65 (m, 1 H) 4,02 (br. s, 1 H) 7,62 (dd, J=8,05, 1,71 Hz, 1 H) 7,69 (d,
J=0,98 Hz, 1 H) 7,86 (d, /=7,81 Hz, 1 H) 8,03 (dd, J=8,54, 2,20 Hz, 1 H) 8,08 (s, 1 H)
8,41 (d, J=8,30 Hz, 1 H) 8,52 (d, J~1,95 Hz, 1 H); ESI-MS m/z [M+H]" 445,3,

Vi du 375 (R)-4-(1-(5-(4-xyclopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-
yl)-5-hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

0

H3C"'K\N | N OH
VN\) N7 NN =N
H5C

Hop chét d& muc dugc diéu ché theo cich thirc tvong tw véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yl)nicotinic va (R)-1-xyclopropyl-2-metylpiperazin dihydroclorit. '"H NMR (400 MHz,
DMSO-ds) & ppm 0,26 (br. s, 1 H) 0,36 - 0,51 (m, 2 H) 0,61 (d, J=5,56 Hz, 1 H) 0,93 -
1,29 (m, 3 H) 1,65 (br. s, 1 H) 2,16 - 2,40 (m, 1 H) 2,43 (s, 3 H) 2,58 (br. s, 1 H) 2,75 -
3,03 (m, 2 H) 3,15 (br. s, 1 H) 3,43 - 3,59 (m, 1 H) 4,09 (br. s, 1 H) 7,66 (d, J/=8,32 Hz,
1 H) 7,73 (s, 1 H) 7,78 (d, /=8,08 Hz, 1 H) 8,06 (dd, J=8,59, 2,02 Hz, 1 H) 8,15 (s, 1
H) 8,38 (br. s, 1 H) 8,53 (d, J/<1,77 Hz, 1 H); ESI-MS m/z [M+H]" 4433,

Vi du 377 4-(5-hydroxy-1-(5-(3,3,4-trimetylpiperazin- 1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril
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e
HyC— N N on

N _
HaC A N7 NN =N

HsC

Hop chét @& muc dugc diéu ché theo céach thirc twong tu v6i Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va 1,2,2-trimetylpiperazin. '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,95 (br.
s, 6 H) 2,20 (s, 3 H) 2,35 (s, 3 H) 2,60 (t, J=5,05 Hz, 2 H) 2,97 - 3,72 (m, 4 H) 7,53 (dd,
J=8,08, 1,52 Hz, 1 H) 7,59 (d, J/=1,01 Hz, 1 H) 7,85 (d, J/=8,08 Hz, 1 H) 7,93 (d, J/=7,33
Hz, 1 H) 7,98 (s, 1 H) 8,36 (d, J/=8,59 Hz, 1 H) 8,43 (br. s, 1 H); ESI-MS m/z [M+H]*
431,3,

Vi du 378 4-(1-(5-(4-etyl-3,3-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

HaC
H:,Cﬁ/\N |\ OH
HsC N N/ NN —N
f‘\l\
HaC

Hop chét d& muc duoc diéu ché theo cach thirc twong tw véi Vi du tham khao
112 bang céach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yl)nicotinic va 1-etyl,2,2-dimetylpiperazin. 'H NMR (400 MHz, AXETONITRIL-d3) &
ppm 0,79 - 1,20 (m, 9 H) 2,36 - 2,48 (m, 5 H) 2,59 (d, J=6,06 Hz, 2 H) 3,15 (br. s, 1 H)
3,44 (br. s, 2 H) 3,69 (br. s, 1 H) 7,53 - 7,59 (m, 1 H) 7,60 - 7,63 (m, 1 H) 7,63 - 7,66
(m, 1 H) 7,75 (s, 1 H) 8,01 (br. s, 2 H) 8,42 (br. s, 1 H); ESI-MS m/z [M+H]" 4453,

Vi du 379 (R)-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-
carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril

0]
H3C/,‘//\N/U\©\ OH
HBCYN\) N/ l\\l N\ =N
CH; N=

HsC
Hop chét d& muc duoc diéu ché theo cach thirc tuong tu véi Vi du tham khéao

112 bang cach sir dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
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yDnicotinic va (R)-1-isopropyl-2-metylpiperazin. 'H NMR (500 MHz, CLOROFORM-
d) & ppm 0,93 (br. s, 3 H) 1,01 (br. s, 2 H) 1,16 (br. s, 5 H) 2,43 (s, 1 H) 2,47 (s, 3 H)
2,61 (d, J=12,20 Hz, 1 H) 2,75 - 2,98 (m, 1 H) 3,07 (br. s, 1 H) 3,29 (br. s, 2 H) 4,39
(br.s, 1 H) 7,47 - 7,62 (m, 3 H) 7,68 (s, 1 H) 7,95 - 8,11 (m, 2 H) 8,44 (s, 1 H); ESI-
MS m/z [M+H]" 4453,

Vi du 385 (R)-4-(1-(5-(2,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

CH; O

HaC

Hop chét d& muc duge diéu ché theo céach thirc trong tu v6i Vi du tham khao 74
bing cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (R)-1,3-dimetylpiperazin dihydroclorit dé tao ra mudi TFA. '"H NMR
(400 MHz, DMSO-ds) & ppm 1,37 (d, /=7,07 Hz, 3 H) 2,43 (s, 3 H) 3,09 (br. s, 1 H)
3,23 (d, J=9,09 Hz, 1 H) 3,41 (br. s, 3 H) 3,67 - 4,42 (m, 1 H) 4,42 - 5,15 (m, 1 H) 7,67
(d, J=8,30 Hz, 1 H) 7,72 - 7,81 (m, 2 H) 8,10 (d, J=8,08 Hz, 1 H) 8,19 (br. s, 1 H) 8,33
- 8,62 (m, 2 H) 9,98 (br. s, 1 H) 13,20 (br. s, 1 H); ESI-MS m/z [M+H]" 417,3,

Vi du 388 (R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

0O

H3C”'K\N Y oH

H3C\/N\) N/ NN =N

H4C

Hop chit d& muc duogc didu ché theo cach thirc trong tw véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yD)nicotinic va (R)-1-etyl-2-metylpiperazin. 'H NMR (400 MHz, DMSO-ds) 6 ppm 0,96
(m, J=7,20, 7,20 Hz, 6 H) 2,36 (s, 3 H) 2,39 (br. s, 1 H) 2,45 - 2,52 (m, 1 H) 2,53 - 2,68
(m, 1 H) 2,71 - 2,90 (m, 2 H) 2,99 (br. s, 1 H) 3,41 - 3,66 (m, 1 H) 3,97 (br. s, 1 H) 7,53
(d, J=7,83 Hz, 1 H) 7,60 (s, 1 H) 7,84 (d, /=8,08 Hz, 1 H) 7,94 (d, J=7,79 Hz, 1 H) 7,99
(s, 1 H) 8,36 (d, /=8,59 Hz, 1 H) 8,44 (d, J=1,77 Hz, 1 H); ESI-MS m/z [M+H]" 431,3,
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Vi du 389 (S)-4-(1-(5-(4-xyclopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-

yl)-5-hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril
O
HsC
V/ N NW
N=
H;C

Hop chét @& muc dugc diéu ché theo cach thirc tuvong tu véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (8)-1-xyclopropyl-2-metylpiperazin dihydroclorit. "H NMR (400 MHz,
DMSO-ds) & ppm 0,09 - 0,71 (m, 4 H) 0,87 - 1,23 (m, 3 H) 3,43 (br. s, 1 H) 2,36 (s, 3
H) 2,48 - 2,65 (m, 1 H) 2,72 - 3,14 (m, 3 H) 3,43 (br. s, 2 H) 4,05 (br. s, 1 H) 7,59 (d,
J=7,64 Hz, 1 H) 7,66 (s, 1 H) 7,70 (br. s, 1 H) 8,00 (d, /=8,08 Hz, 1 H) 8,09 (br. s, 1 H)
8,34 (br.s, 1 H) 8,44 - 8,50 (m, 1 H); ESI-MS m/z [M+H]" 4433,

Vi du 391 (S)-4-(1-(5-(2,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

C:3H3 0O
SRS
H3C’N\) NT NN =N

HsC

Hop chit d& muc duoc didu ché theo cach thic twong tu véi Vi du tham khao 74
bing cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (S)-1,3-dimetylpiperazin dé tao ra mubi TFA. '"H NMR (400 MHz,
DMSO-ds) 6 ppm 1,36 (d, /=7,33 Hz, 3 H) 2,43 (s, 3 H) 2,84 (s, 3 H) 3,09 (br. s, 1 H)
3,22 (d, J=9,85 Hz, 1 H) 3,28 - 3,93 (m, 3 H) 3,93 - 5,17 (m, 2 H) 7,67 (d, /=8,08 Hz,
1H)7,71-7,86 (m, 2 H) 8,02 - 8,30 (m, 2 H) 8,57 (d, /=2,02 Hz, 2 H) 9,78 (br. s, 1 H);
ESI-MS m/z [M+H]" 417,3,

Vi du 392 (R)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril
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0]
HsC.,
H C*QJ\(N\:LN C =N
3 7N —
N=
HsC

Hop chit d& muc dugc didu ché theo cach thirc twong tw v6i Vi du tham khao 74
bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (R)-1,2-dimetylpiperazin dihydroclorit dé tao ra mudi TFA. 'H NMR
(400 MHz, DMSO-dp) 6 ppm 1,28 (br. s, 3 H) 2,43 (s, 3 H) 2,85 (br. s, 3 H) 2,91 - 3,11
(m, 1 H) 3,12 - 3,63 (m, 4 H) 3,63 - 4,81 (m, 2 H) 7,67 (dd, J=8,08, 1,26 Hz, 1 H) 7,71
- 7,87 (m, 2 H) 8,02 - 8,30 (m, 2 H) 8,32 - 8,64 (m, 2 H) 9,92 - 10,48 (m, 1 H); ESI-MS
m/z [M+H]" 417,3,

Vi du 393 (S)-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-
carbonyl)pyridin-2-yl)- 1H-pyrazol-4-yl)-3-metylbenzonitril

O
HSC,I'K\N/U\@\ OH
T ' =
CHs N=
HaC

Hop chét @& muc dugc didu ché theo cach thirc twong tw véi Vi du tham khao
112 bang cach st dung axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (S)-1-isopropyl-2-metylpiperazin dé tao ra mudi TFA. '"H NMR (400
MHz, DMSO-ds) & ppm 0,98 - 1,51 (m, 9 H) 2,43 (s, 3 H) 2,88 - 3,28 (m, 2 H) 3,28 -
3,66 (m, 2 H) 3,90 (br. s, 2 H) 4,61 (br. s, 1 H) 7,64 - 7,71 (m, 1 H) 7,71 - 7,82 (m, 2 H)
8,08 - 8,39 (m, 2 H) 8,63 (s, 2 H) 9,80 (br. s, 1 H); ESI-MS m/z [M+H]" 4453,

Vi du 395 (R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

0
HsC.,
H3C\/N\) N/ ,\‘] N =N
N\
H;C

Hop chit @& muc dugc didu ché theo cach thirc twong ty v6i Vi du tham khao

112 bang cach st dung axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-
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pyrazol-1-yD)nicotinic va (R)-1-etyl-2-metylpiperazin . 'H NMR (400 MHz, DMSO-ds)
d ppm 1,03 (t, /=7,20 Hz, 6 H) 2,33 (s, 3 H) 2,65 - 2,79 (m, 2 H) 2,88 - 3,02 (m, 2 H)
3,06 (d, /=10,86 Hz, 1 H) 3,10 - 3,21 (m, 1 H) 3,39 (br. s, 1 H) 3,57 - 4,21 (m, 2 H)
7,52 (d, /=7,07 Hz, 1 H) 7,84 - 7,92 (m, 1 H) 7,95 (s, 1 H) 8,23 (d, J=13,14 Hz, 1 H)
8,37 - 8,50 (m, 2 H); ESI-MS m/z [M+H]" 449,3,

Vi du 396 2-flo-4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-5-metylbenzonitril

o)
SReW I
N\
H,;C

Hop chit d& muc dugc didu ché theo cach thitc tuong tu véi Vi du tham khao 74
bang cach sir dung axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yl)nicotinic va 1-metylpiperazin dé tao ra mudi TFA. 'H NMR (400 MHz, DMSO-ds)
d ppm 1,26 (d, /~=17,18 Hz, 3 H) 2,42 (s, 3 H) 2,85 (br. s, 3 H) 3,21 (br. s, 1 H) 3,34 (br.
s, 1 H) 3,40 - 3,74 (m, 2 H) 7,80 (d, /=7,07 Hz, 1 H) 7,87 (br. s, 1 H) 8,13 (d, J=8,59
Hz, 1 H) 8,30 (br. s, 1 H) 8,49 (br. s, 1 H) 8,56 - 8,65 (m, 1 H) 9,85 - 10,51 (m, 1 H);
ESI-MS m/z [M+H]" 421,3,

Vi du 397 (S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

O

HsC

"eSh

H3C

Hop chét d& muc dugc didu ché theo cach thirc twong tu véi Vi du tham khao
112 bang cach s dung axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-yDnicotinic va (S)-1-etyl-2-metylpiperazin. '"H NMR (400 MHz, DMSO-d)
& ppm 0,95 - 1,30 (m, 6 H) 2,41 (s, 3 H) 2,79 (dt, J=12,95, 6,54 Hz, 2 H) 2,94 - 3,10
(m, 2 H) 3,13 (d, /=11,37 Hz, 1 H) 3,23 (dd, J=13,14, 8,34 Hz, 1 H) 3,46 (br. s, 1 H)
3,61-4,25(m,2H) 7,59 (d, <7,33 Hz, 1 H) 7,91 - 8,00 (m, 1 H) 8,03 (s, 1 H) 8,30 (d,
J=13,14 Hz, 1 H) 8,45 - 8,57 (m, 2 H); ESI-MS m/z [M+H]" 449,3,
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Vi du 400 (S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

H,C

L L

H3C/N\) N/ l\‘l N —N
N

f—

H4C

Hop chit & muc dugce didu ché theo cach thirc twong tu véi Vi du Vi du tham
khao 74 bing cach st dung axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-
pyrazol-1-ylnicotinic va (S)-1, 2-metylpiperazin dé tao ra mudi TFA. '"H NMR (400
MHz, DMSO-ds) & ppm 1,07 - 1,47 (m, 3 H) 2,42 (s, 3 H) 2,85 (br. s, 3 H) 3,07 - 3,71
(m, 5H) 3,74 - 4,10 (m, 1 H) 4,57 (br. s, 1 H) 7,80 (d, J/=7,07 Hz, 1 H) 7,87 (br. s, 1 H)
8,13 (d, J=8,34 Hz, 1 H) 8,30 (br. s, 1 H) 8,49 (br. s, 1 H) 8,60 (d, /=1,52 Hz, 1 H) 9,87
- 10,44 (m, 1 H); ESI-MS m/z [M+H]" 435,3,

Vi du 401 (R)-4-(1-(5-(3.4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

0]
H3C,,
ot NWN
N\
HaC

Hop chét d& muc duoc didu ché theo cach thirc twong tu véi Vi du tham khao 74
bang cach st dung axit 6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic va (R)-1, 2-metylpiperazin dé tao ra mudi TFA. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,05 - 1,53 (m, 3 H) 2,42 (s, 3 H) 2,85 (br. s, 3 H) 3,09 - 3,41 (m, 3
H) 3,42 - 3,73 (m, 2 H) 3,75 - 4,09 (m, 1 H) 4,55 (br. s, 1 H) 7,80 (d, /=7,07 Hz, 1 H)
7,87 (br. s, 1 H) 8,13 (d, J/=8,08 Hz, 1 H) 8,30 (br. s, 1 H) 8,49 (br. s, 1 H) 8,60 (d,
J=1,52 Hz, 1 H) 9,83 - 10,45 (m, 1 H); ESI-MS m/z [M+H]" 435,3,

Vi du 408 4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril

H3C\ ~ N
N HsC ~
O HO

N = /s
/ —
o) \ N N
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Tron EDC (599 mg, 3,12 mmol), HOBT (211 mg, 1,561 mmol) va axit 6-(4-(4-
xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic (500 mg, 1,561 mmol)
trong DMF (10 ml) va b6 sung 1-metylpiperazin (519 pl, 4,68 mmol) va DIPEA (818
ul, 4,68 mmol) va dung dich nay dugc khudy tron tai 20°C qua dém. Hon hop phéan tng
sau d6 duoc tinh loc béi HPLC didu ché (15-40% ACN trong nudc trong cac diéu kién
bazo) dé tao ra bazo tu do, bazo dugc pha huyén phii trong axetonitril (28 mL) va duoc
xur ly bdi 1N axit hydrocloric c6 nudce (2,341 mL, 2,341 mmol). Hbn hop Kkét qua duc
duoc gia nhiét cho dén khi trong va duoc cho phép 1am mat dén nhiét d6 méi truong.
Hdn hop nay duoc loc va phén loc dugce lam mat dén 0°C va duogc loc lai. Phan loc dugc
pha lodng véi etyl ete (10 mL) dé tao ra chat ran va hdn hop nay duoc gia nhiét cho dén
khi tt ca cac chat rin dugc hoa tan, va sau d6 dugc lam mat dén nhiét do moi truong
dé tao ra chét rdn. Hon hop nay dugc lam mat dén 0°C va duoc loc, va chét rin dugc
lam kho trong chén khong tai 80°C trong 1 gid dé tao ra hop chét d& muc 1a mudi
hydroclorit (94 mg, 13,7%) 1a chét rin hdng nhat. '"H NMR (400 MHz, DMSO-ds) &
ppm 2,43 (s, 3 H) 2,79 (s, 3 H) 3,16 (br. s, 4 H) 3,64 - 4,57 (m, 4 H) 7,67 (d, J/=7,83 Hz,
1H)7,74 (s, 1 H) 7,78 (br. s, 1 H) 8,12 (d, /=7,33 Hz, 1 H) 8,21 (br. s, 1 H) 8,51 (br. s,
1 H) 8,57 - 8,61 (m, 1 H); ESI-MS m/z (M+H)" dugc tinh toan cho C2:H22N¢02, 403,18;
tim ra 403,2.

Vi du tham khio 412 (S)-4-(1-(5-(3-(dimetylamino)pyrolidin-1-
carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

0]
N/ [\|1 AN —N
H3C"N\CH N=
3 HaC

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(50,0 mg, 0,156 mmol), (S)-N,N-dimetylpyrrolidin-3-amin (26,7 mg, 0,234 mmol), va
N1-((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin hydroclorit (44,9 mg,
0,234 mmol) trong DMF (1561 ul). HOBT (35,9 mg, 0,234 mmol) va DIPEA (136 pl,
0,781 mmol) dugc bd sung. Phan tng dugc cho phép khudy tron qua dém. Sau d6 IN
axit hydrocloric ¢6 nudc (21 ml) dugc bd sung va hdn hgp phan tng sau d6 dugc tinh

loc bang cach sir dung HPLC diéu ché rira giai boi 0,1% axit formic trong nuéc va 5-
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30% axetonitril dé tao ra hop chit d& muc (30 mg, 0,072 mmol, 46,1 %) 1a chit rin
tring xam. "H NMR (400 MHz, DMSO-ds) 8 ppm 1,78 - 1,88 (m, 1 H) 2,24 (br. s, 3 H)
2,36 (br. s, 3 H) 2,42 (s, 3 H) 2,88 - 3,05 (m, 2 H) 3,59 - 3,81 (m, 4 H) 7,58 (d, J=7,83
Hz, 1 H) 7,64 (s, 1 H) 7,95 (d, J=7,83 Hz, 1 H) 8,01 (s, 1 H) 8,11 (d, J=9,09 Hz, 1 H)
8,43 (d, J=8,84 Hz, 1 H) 8,62 (s, 1 H); ESI-MS m/z (M+H)" dugc tinh toan cho
C23H24N602, 417,20; tim ra 417,5.

Vi du 414 4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-3-metylbenzonitril

H3C

Hop chit & muc duoc diéu ché theo cach thirc tuong tu v6i Vi du tham khao
412 bang cach sir dung 1-xyclopropylpiperazin. 'H NMR (400 MHz, DMSO-ds)  ppm
0,30 - 0,38 (m, 2 H) 0,39 - 0,48 (m, 2 H) 1,64 - 1,72 (m, 1 H) 2,43 (s, 3 H) 2,52 - 2,69
(m, 4 H) 3,58 (br. s, 4 H) 7,61 - 7,68 (m, 1 H) 7,70 (s, 1 H) 7,82 (d, J=8,08 Hz, 1 H)
8,04 (dd, J=8,59, 2,27 Hz, 1 H) 8,11 (s, 1 H) 8,39 (d, J=8,34 Hz, 1 H) 8,52 (d, J=2,27
Hz, 1 H); ESI-MS m/z (M+H)" dugc tinh toan cho C24H24N6O2, 429,20; tim ra 429,5.

Vi du 415 4-(5-hydroxy-1-(5-(4-propylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril

(\ N | N OH
HaC™ > N NT NN =N
Hs;C

Hop chit d& muc dugc diu ché theo cach thirc twong tw véi Vi du tham khao
412 bang cach sir dung 1-propylpiperazin dihydrobromit. "H NMR (400 MHz, DMSO-
de) & ppm 0,87 (t, J=7,33 Hz, 3 H) 1,53 (dq, J=15,09, 7,43 Hz, 2 H) 2,42 (s, 3 H) 2,53 -
2,60 (m, 2 H) 2,74 (br. s, 4 H) 3,63 (br. s, 4 H) 7,60 - 7,65 (m, 1 H) 7,68 (s, 1 H) 7,83
(d, J=8,08 Hz, 1 H) 8,05 (dd, J=8,59, 2,27 Hz, 1 H) 8,09 (s, 1 H) 8,14 (s, 1 H) 8,39 (d,
J=8,59 Hz, 1 H) 8,54 (d, J=1,52 Hz, 1 H); ESI-MS m/z (M+H)" dugc tinh toan cho
C24H26N6O2, 431,21; tim ra 431,5.
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Vi du 424 4-(5-hydroxy-1-(5-(4-propyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril

HaC
HaC ’

Hop chit d& muc duge diéu ché theo cach thic twong tu véi Vi du tham khao
412 bang céch sir dung 1-propyl-1,4-diazepan. 'H NMR (400 MHz, DMSO-ds) & ppm
0,77 - 0,94 (m, 3 H) 1,42 - 1,59 (m, 2 H) 1,89 (br. s, 2 H) 2,42 (s, 3 H) 2,56 (br. s, 1 H)
2,72 (br.s, 1 H) 2,78 - 2,97 (m, 3 H) 3,04 (br. s, 1 H) 3,50 (br. s, 2 H) 3,65 (br. s, 1 H)
3,73 (br. s, 1 H) 7,52 - 7,59 (m, 1 H) 7,61 (s, 1 H) 7,89 - 8,06 (m, 3 H) 8,45 (d, J=8,08
Hz, 1 H) 8,49 (d, J=1,01 Hz, 1 H); ESI-MS m/z (M+H)" dugc tinh toan cho C25H2sNeO2,
445,23; tim ra 445,5.

Vi du 430 4-(5-hydroxy-1-(4-metyl-5-(4-metylpiperazin-1-carbonyl)pyridin-2-
yl)-1H-pyrazol-4-yl)benzonitril

O CHjs

S,

-N —
et NWN
N\

Hop chit d& muc dugc didu ché theo cach thic twong tw véi Vi du tham khao
412 bang cich st dung 6-(4-(4-xyanophenyl)-5-hydroxy-1H-pyrazol-1-yl)-4-
metylnicotinic axit va 1-metylpiperazin. "H NMR (400 MHz, DMSO-ds) 8 ppm 2,39 (s,
3 H) 2,82 (s, 3 H) 4,02 (br. s, 4 H) 4,56 (br. s, 4 H) 7,79 (d, J=8,59 Hz, 2 H) 8,12 (br. s,
2 H) 8,37 (s, 1 H) 8,59 (br. s, 2 H); ESI-MS m/z (M+H)" dugc tinh toan cho C22H22N6O2,
403,18; tim ra 403,3.

Vi du 433 (S)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-2-flo-5-metylbenzonitril

CHj

(
{L}"'CH: HO
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Tron  axit  6-(4-(4-xyano-5-flo-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-
yDnicotinic (100 mg, 0,296 mmol), 1H-benzo[d][1,2,3]triazol-1-0] (47,9 mg, 0,355
mmol), N1-((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin hydroclorit (68,0
mg, 0,355 mmol), DMF (Thé tich: 591 ul), va N-etyl-N-isopropylpropan-2-amin (258
ul, 1,478 mmol). Dung dich mau cam dugc khudy tron tai nhiét d6 maéi trudng trong 5
phut sau d6 (S)-1-etyl-3-metylpiperazin dihydroclorit (65,4 mg, 0,325 mmol) dugc bd
sung va phan ung dugc khuy tron tai nhiét d6 moi truong trong 12 gio. Hon hgp phan
trng dugc pha lodng véi dung dich duge pha trude cia nude:ethanol (1:1, 5 mL). Phan
tng dugc axit héa dén pH 5 béng cach st dung 1N HCI. dung dich dugc dé khudy tron
tir tir tai nhiét 6 moi truong qua dém. Chét két tua dugc loc va cac chét rin dugc rira
boi nudce:ethanol (1:1, 2 mL), sau d6 duge lam khd trén gidy loc. Céc chat ran tring
duge thu thap va con duoc 1am khd trong chan khong. Cac chét ran da dugc lam kho
duoc hap thu trong 10 thé tich nudc:ethanol (1:1) va dugce khudy tron khi hdi luu cho
dén khi dung dich gén nhu hoan toan trong mo. Dung dich néng dugce loc va sau do tir
tir dugc 1am mat dén nhiét 46 moi truong va dugc khudy tron tir tir tai nhiét do moi
truong qua dém dé tao ra cic chét rén. Cac chédt rin dugc loc va dugc ria béi
nudce:ethanol (1:1, 2 mL), duge l1am kho mot phén trén giéy loc, sau d6 duoc lam kho
trong chan khong dé tao ra hop chét d& muc (57,9 mg, 0,129 mmol, 43,7 % hiéu suét)
1a cht rén tréng."H NMR (400 MHz, DMSO-ds) 8 ppm 1,06 (t, J=7,20 Hz, 3 H) 1,30
(d, J=6,82 Hz, 3 H) 2,14 - 2,28 (m, 1 H) 2,31 - 2,45 (m, 4 H) 2,53 - 2,60 (m, 2 H) 2,81
-3,06 (m, 2 H) 3,13 - 3,43 (m, 2 H) 4,08 - 4,62 (m, 1 H) 7,64 (d, /=7,33 Hz, 1 H) 7,96
(dd, J=8,84,2,27 Hz, 1 H) 8,08 (s, 1 H) 8,19 (d, /=12,63 Hz, 1 H) 8,43 - 8,52 (m, 2 H),
ESI-MS m/z [M+H]* 449,3, thoi gian luu: 0,79 phat.

Vi du 434 (R)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril

CH,
<N N

Q;i}-CH3 HO
pN
0 \ N N CH,

Tron axit 6-(4-(4-xyano-2-metylphenyl)-5-hydroxy-1H-pyrazol-1-yl)nicotinic
(100 mg, 0,312 mmol), 1H-benzo[d][1,2,3]triazol-1-0l (50,6 mg, 0,375 mmol), N1-
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((etylimino)metylen)-N3,N3-dimetylpropane-1,3-diamin hydroclorit (71,8 mg, 0,375
mmol), DMF (Thé tich: 624 pl), va N-etyl-N-isopropylpropan-2-amin (273 pl, 1,561
mmol). Dung dich dugc khudy tron tai nhiét d6 méi truong trong 5 phit sau d6 (R)-1-
etyl-3-metylpiperazin dihydroclorit (69,1 mg, 0,343 mmol) dugc bd sung. Phan tng
duoc khudy tron tai nhiét do moi truong trong 12 gid. Phin tmg duogc pha lodng véi
dung dich dugc pha trudce ciia nude:ethanol (1:1, 10 mL). Phan tng duoc axit héa dén
pH 5 bing céch st dung 1IN HCI va dé khudy tron tir tir tai nhiét d6 méi truong qua
dém. Chét két tia dugc loc va cac chét rin dugc rira boi nuéc:ethanol (1:1, 2 mL), sau
d6 duoc 1am kho trén gidy loc. Cac chét ran tring dugc thu thap va con dugc lam kho
trong chén khong. Céc chit rin da dugc lam khd duoc hip thu trong 10 thé tich
nude:ethanol (1:1) va duge khudy tron khi hdi lwu cho dén khi dung dich gin nhu hoan
toan trong md. Dung dich néng dugc loc va sau d6 tir tir duge lam mat dén nhiét 40 méi
truong va duge khudy tron tir tir tai nhiét d6 méi truong qua dém dé tao ra cac chét ran.
Céc chét rdn duge loc va duoc rira bdi nudc:ethanol (1:1, 2 mL), dugc lam kho mot
phén trén giéy loc, sau d6 dugc thu thap va dugc lam kho trong chan khong dé tao ra
hop chét dé muc (67,7 mg, 0,157 mmol, 50,4 % hiéu suét) 1a chét ran tréng. 'H NMR
(400 MHz, DMSO-d6) & ppm 1,01 (s, 3 H) 1,21 - 1,37 (m, 3 H) 1,92 - 2,06 (m, 1 H)
2,09 - 2,21 (m, 1 H) 2,42 (s, 5 H) 2,67 - 2,99 (m, 2 H)3,05 - 4,61 (m, 3 H) 7,61 (dd,
J=8,08, 1,52 Hz, 1 H) 7,68 (s, 1 H) 7,86 (d, J/=8,08 Hz, 1 H) 8,00 (dd, J=8,59, 2,27 Hz,
1 H) 8,08 (s, 1 H) 8,40 (d, J/=8,59 Hz, 1 H) 8,49 (d, J/=2,27 Hz, 1 H), ESI-MS m/z
[M+H]" 431,3, thoi gian luu: 0,80 phut.

Vi du RI1 N-tert-butyl-6-(5-0x0-4-pyridin-3-yl-2,5-dihydro-1H-pyrazol-1-
yl)pyridin-3-carboxamide

H3C o (7|
H C+NH ~
@) =N N
Bazo tu do cuia hop chit ciia US 2010/0093803 Vi du 18 duoc didu ché. "HNMR
(400 MHz, DMSO-ds) 8 ppm 1,42 (s, 9 H) 1,40 - 1,44 (m, 1 H) 7,40 (dd, J=7,83, 4,80

Hz, 1 H) 8,06 (s, 1 H) 8,30 (d, J=6,82 Hz, 1 H) 8,35- 8,44 (m, 2 H) 8,55 (br. s, 1 H) 8,78
8,93 (m, 1 H) 9,13 (br. s, 1 H) 13,29 (br. s, 1 H), ESI-MS m/z [M+H]* 337.4,
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Céc hop chit theo sang ché c¢6 thé dugc dung riéng hodc & dang ché phdm dugc.
Trong thyc tién, cic hgp chat theo sang ché thuong dugc dung & dang cac ché pham
duoc, tac la, trong hdn hop véi it nhat mot ta duge duge dung. Ty I€ va loai (cac) ta
duogc duge dung bat ky dugc xac dinh béi cac thude tinh ctuia hgp chét duoc lua chon
theo séng ché, duong st dung dugce lua chon, va thong 1€ dugc ti€u chuén.

Trong mot phuong an khéac, sdng ché dé xuit cac ché phdm dugc bao gdbm: hop
chét theo sang ché va it nhit mot ta duge duoc dung.

Trong qua trinh thyc hién didu tri bénh nhan cin su diéu tri nay, hop chét theo
sang ché c6 thé duoc ding & dang bét ky va dudng 1am cho hop chét sinh kha dung.
Céc hop chét theo sang ché c6 thé duogc dung theo nhiéu dudng, bao gdbm dudng miéng,
cu thé 12 b&i cac vién nén va céc vién nang. Céac hop chét theo séng ché ¢co thé duoc
dung cac duong ngoai rudt, cu thé hon 1a theo duong hit vao, dudi da, trong co, trong
tinh mach, trong dong mach, thAm thau qua da, duong mii, truc trang, &m dao, mit,
dap, dudi ludi, va ma, trong bung, trong md, tiém ng tiy va thong qua phéan phat cuc
bo vi du boi éng thong tiéu hoidc dng d& dong mach.

Ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay c6 thé dé dang lya
chon dang va duong st dung thich hop dua trén céc déc tinh cu thé cua hop chét dugc
lua chon, sy r6i loan hoic trang thai can dugc diéu tri, tinh trang rbi loan hodc trang
thai, va cac truong hop lién quan khéc. Cac ché phdm dugc theo sang ché c6 thé dugc
dung cho bénh nhén, vi dy, ¢ dang cac vién nén, vién nang, vién con nhong, giéy, vién
hinh thoi, miéng boc, cn ngot, thubc m&, miéng dan trén da, binh xit, thudc xong, thude
dan, dung dich, va hén dich.

Céc ché phdm duoc ctia sang ché dugc didu ché theo cach thirc 1a da biét trong
linh vuc duoc va bao gdm it nhat mot trong sb cac hop chét theo sang ché 12 thanh phan
hoat dong. Lugng hgp chét theo sang ché c6 thé dugc thay ddi dya trén dang cu thé cua
né va mot cach thuan tién, c6 thé nim giita khoang tir 1% dén khoang 50% cua khbi
lvong cua dang liéu don vi. Thuat ngit “t4 dugc dugc dung” dé cap dén cac ta duoc
thong thuong dugc st dung trong diéu ché cac ché phidm dugc va nén nguyén chét vé
mit dugce va khéng ddc trong cac lugng dugce st dung. Chung thong thudng 1a nguyén
lidu rén, ntra-rén, hodc 16ng ma trong téng thé ¢6 thé dung lam t4 duoc 16ng hoic moi
truong cho thanh ph?m hoat dong. Mot s6 vi du cua ta dugc duoc dung duge tim thy

trong tai liéu Dugc Hoc cua Remington va Sb tay vé& T4 Dugc va bao gdm chét pha
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lodng, ta duoc 16ng, chat mang, gbc md, chit gin két, chat phan hiy, chit boi tron, chit
chay, chét 1am ngot, chét tao mui thom, géc gel, chét nén giai phong lién tuc, chét 6n
dinh, chét bao quan, dung moi, chét tao huyén phu, chét dém, chét chuyén thé sita, chét
nhudm mau, chit déy, chit boc, va céc ta duge khac.

Tét hon 13, cac ché phdm duoc 1ap cong thirc & dang lidu don vi, mbi liéu théng
thuong chira tir khoang 0,5 mg dén khoang 100 mg cac hop chit theo sang ché. Thuat
nglt “dang lidu don vi” dé cap dén don vi riéng 1¢ vé& mit vat ly chua sb lugng dinh
trude cta thanh phan hoat dong, két hop véi ta dugce thich hop, nho d6 mét hodc nhidu
thanh phan duoc st dung trong .suét the dosing regimen dé tao ra the desired therapeutic
effect. Mot hodc nhidu “dang lidu don vi” c6 thé duoc 14y dé tic dong lidu lugng diéu
tri, thong thudng theo thoi gian biéu hing ngay.

Theo mdt phwong 4n cu thé, ché phim 1a ché pham duoc dugc didu chinh phu
hop cho viéc dung duong miéng, ching han vién nén hoidc vién nang hodc cong thirc
long, vi dy, dung dich hodc hdn dich, dugc diéu chinh phu hop cho viéc dung duong
miéng. Theo mdt phuong 4n cu thé khéc nita, ché phdm duoc 13 cong thirc 16ng duge
didu chinh phi hop cho dé dung ngoai ruét.

Céc hop chét theo sang ché 1a céc chit trc ché clia mdt hodc nhiéu dong ding
PHD, va nhu thé, 13 hitu ich trong diéu tri va ngan chin céc tinh trang lién quan dén
HIF.

Theo mdt phwong an khéc, sang ché mo ta phuong phap diéu tri cac tinh trang
lién quan dén HIF, bao gdm: ding cho bénh nhan can mot luong hidu qua ciia hop chét
theo sang ché. Trong mot phuong 4n khac, hop chét theo sang ché dugc boc 16 dé sir
dung 1am dugc pham. Sang ché con md ta cach st dung hop chét theo sang ché, bao
gbm st dung dé san xuét dugc phm, didu trj cac tinh trang lién quan dén HIF dugc md
ta & day. Céac hgp chét theo sang ché 14 hitu ich 1am cac chét rc ché PHD cho céc ddi
twong khac nhau (vi du, ngudi, dong vat c6 vu khong phai ngudoi va khong phai dong
vat c6 va).

99 ¢

Nhu dugce sir dung & day, cac thuat nglt “trang thai, roi loan,” va “bénh” dé
cap déntinh trang khong khée hozc bét thuong bat ky. Thuat ngit “cAc tinh trang lién
quan dén HIF” bao gém cac trang thai, r6i loan, va bénh trong d6 sy uc ché cua PHD
tao ra loi ich chita bénh, ching han céc trang thai giam oxy-huyét, bao gdm r6i loan tim

mach, roi loan huyét, roi loan phdi, roi loan than, roi loan ndo, va ung thu.

-55-



24330

Céc thuat ngit “su giam oxy-huyét” va “giam oxy-huyét” dé cap dén cac muc do
ctia oxy dudi mirc binh thudong va c6 thé din dén su khong hoat dong cua té bao va
tham chi chét té bao. Giam oxy-huyét c6 thé bit ngudn tir luu lwong mau bi giam, khéng
du oxy trong mau, giam kha ning mang oxy cia méu va cac nguyén nhén khéc. Thuat
ngit “trang thai giam oxy-huyét * bao gdm, nhung khong bi gi¢i han trong, cac trang
thai thiéu méau cuc bd (gidm oxy-huyét thiéu mau cuc bd). Thuat ngit “su thiéu méau cuc
bo” dé cap dén su cung cép thiéu mau dén té bao, mé, hodc co quan va duge di kém voi
su giam oxy dugc chuyén dén cac mo.

Do tim, ndo, va than dic bi€t nhay cam véi ap luc giam oxy—huyét, nén cac chit
trc ché PHD 1a hitu ich trong diéu tri rdi loan tim mach, chéng han céc hién tuong thiéu
mau cuc bd, rdi loan huyét, chéng han thiéu mau, va rdi loan than.

su thiéu mau cuc bd cb thé xuét hién do tudn hoan giam chéng han dot quy, nhoi
mau co tim, suy tim xung huyét, x0 vita dong mach, va su tao thanh cuc nghén trong
dong mach hodc tinh mach, tic nghé&n dong mach hodc tinh mach béi vat tdc mach, tic
mach mau do cc nguyén nhan khéc. Céc trang thai nay c6 thé 1am giam luu lwgng mau,
tao ra tinh trang giam thong méau dén co quan hoic md, hoic tc nghén luu luong mau
hoan toan.

Céc trang thai khac ma co thé din dén sy thiéu mau cuc bd bao gE‘)m tdn hai mo
do tdn thuong hodc chin thuong, chéng han, vi du, chén thuong day than kinh cot séng;
nhiém virut. Thuét ngit “cac tinh trang lién quan dén HIF” bao gém thuét ngit “céc trang
thai thiéu mau cuc bo” ma dé cap dén cac trang thai hodc hién twong di kém vdi hodc
gdy ra su thiéu mau cuc bd. Do d6, thuit ngit “céc tinh trang lién quan dén HIF” bao
gdm cac trang thai di kém hodc giy ra su thiéu méau cuc bd bao gém, nhung khong bi
gi6i han trong, hién tugng duoc lua chon trong nhém bao gém tic mach phé)i, gidm
oxy-huyét chu ky sinh, sbc¢ tudn hoan bao gém, vi du, sbc xuit huyét, sbc nhidm trung,
sbc tim, v.v.; chiing say nui, suy ho hép cép, nhdi mau rudt, suy than cép, chin thuong
tai déy méu do thiéu mau cuc bd than, xo vita ddng mach, suy tinh mach man tinh, suy
tim xung huyét, xo gan tim, dai dudng, thoai hoa diém vang, ngimg thd khi ngd, bénh
Raynaud, xo ctmg bi toan thé, bénh dong mach tdc nghén, con thiéu mau cuc bd nhét
thoi, bénh gan rugu man tinh, suy thén man tinh, 161 loan mach mau ngoai vi, loét, bong,

tdn thuong man tinh, va cac bénh twong ty. Su thiéu mau cuc bd ¢6 thé ciing do khi céac

-56-



24330

cd nhan dugc thuc hién gdy mé thong thuong, va co thé gay ra tn hai mé trong céc co
quan duoc chuén bi dé cdy ghép.

Séng ché mo ta phuong phép didu tri cac trang thai thiéu mau cuc bd. Cu thé 1a
sang ché mo ta phwong phap diéu tri nhdi méu co tim, bao gdm nhdi mau co tim cap.
Sang ché mo ta phuong phap diéu trj suy tim cép. Sang ché mé ta phuong phép diéu tri
suy tim xung huyét. Sang ché mé ta phuong phép diéu tri sy ting suy tim xung huyét
c6 va khong c6 nhdi méau co tim cip. Sang ché ciing mo ta phuong phap diéu tri dot
quy. Sang ché cling md ta phuong phap didu tri chn thuong than cdp c6 nguyén nhan
thiéu mau cuc bd va khong thiéu mau cuc bo.

Giam oxy-huyét do ham lugng oxy trong mau giam do 16i loan phdi (giam oxy-
huyét giam oxy-huyét) chiang han COPD, viém phdi ning, phu phdi, ting ap phdi, va
cac bénh tuong ty. Gidm oxy-huyét ciing do céc trang théi thidu mau (giam oxy-huyét
thiéu mau) chéng han loét da day hodc ta trang, bénh gan hodc thén, roi loan gidm tiéu
cau hoic d6ng méau, ung thu hoic cac bénh man tinh khac, héa tri liéu ung thu va cac
su can thiép diéu tri khac ma gay ra thiéu mau, va céc bénh tuong tu, suy giam ndng do
hemoglobin hoic té bao mau dé, va say dd cao, va céc bénh twong tu.

Thuét nglt “céc tinh trang lién quan dén HIF” bao gém cu thé 1a,, nhung khong
bi giéi han trong, COPD. Thuét ngit “c4c tinh trang lién quan dén HIF” bao gdm rbi
loan phéi cu thé 13, nhung khong bi gi¢i han trong, cac bénh nhu mod phdi lan téa ching
han viém phdi ké& vo cin, xo héa phbi vo can, viém phdi k& thuong, xo héa phéi troc
vay, viém phdi td chirc hoa vo can, viém phdi k& cip, viém phdi k& khong dic hiéu,
viém tiéu phé quan ho hip di kém vai bénh phdi k&, viém phdi td chirc héa vo can, viem
phdi k& té bao lympho, viém phdi tang cam, va suy giam chirc ning phdi do luput, bénh
sarcoidosis (u hat lympho lanh tinh), u hat Wegner, xa tri nguc, va cac dugc phém nhét
dinh, vi du, amiodarone, bleomycin, busulfan, methotrexate, va nitrofurantoin.

Thuat ngit “thiéu mau” dé cap dén su suy giam bit ky cia s6 lugng té bio méau
do6 va/hodc cia murc dd cua hemoglobin trong mau so véi cdc mire d ciia mau binh
thuong.

Thuét ngit “céc tinh trang li€n quan dén HIF” bao gdm thiéu mau, va cu thé 13,
bao gbm, nhung khong bi gii han trong, thiéu mau bi thuc ddy bai hoa tri lidu (ching
han diéu tri boi ché do ding thubc chéng virut cho bénh HIV va viém gan), thiéu méu

trong bénh man tinh, thiéu mau di kém vdi céc trang thai ung thu, thiéu mau do diéu tri
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ung thu, thiéu mau trong rdi loan mién dich man tinh chéng han thép khép, bénh rudt
kich thich, luput, kinh nguye¢t, thiéu tao sit, bénh than ce‘ip hodc man tinh, nhiém trung,
viém, chiéu xa, cac doc td, dai duong, nhiém trung do, vi dy, virut, vi khuan, va/hodc
ky sinh trung, thiéu mau c6 thé di kém v6i mat mau do, vi du, tdn thuong, loét da day,
loét ta trang, tri, ung thu day day hodc rudt gia, chin thuong, qué trinh phﬁu thuat; cac
bénh di kém véi suy tay xuong hodc chirc ning tiy xuwong suy giam; thiéu mau tiéu
hdng cau, thiéu mau giam séc, thiéu mau nguyén hdng ciu, va cac bénh twong tu.

Thuat ngit “c4c tinh trang lién quan dén HIF” bao gbém ung thu, bao gdbm bénh
bach cau (bénh bach cau thé tiy man tinh va bénh bach cau thé lympho man tinh); ung
thu v, ung thu niéu sinh duc, ung thu da, ung thu xuong, ung thu tuyén tién ligt, va
ung thu gan; ung thu ndo; ung thu thanh quan, thi mat, truc trang, tuyén can giap, tuyén
giap, tuyén thuong than, mo than kinh, bang quang, dau, cé, da day, phé quan, va than;
ung thu tiéu mo té bao co so, ung thu tiéu mo té bao hinh vay, ung thu tiéu mo da di
cin, xacOm xwong, xacdm Ewing, xacém té bao ludi, va xacdm Kaposi; u tly, u té bao
khéng 15, u té bao dao tuy, u thé hat va thé lympho man tinh va cép tinh, u té bao toc, u
tuyén, ung thu biéu mo tay séng, u tiy thuong than, u than kinh niém mac, buéu hach
than kinh ruét, u than kinh gidc mac tang san, u thé trang tri€u ching Marfah, u Wilms,
u tinh, u budng trimg, u mém co tron, loan san cb tir cung, u nguyén bao than kinh, u
nguyén bao vdng mac, hdi chitng loan san tiy, xacom co vén, u bao hinh sao, u lympho
khong Hodgkin, ting canxi huyét 4c tinh, da hdng ciu nguyén phat, ung thu biéu mo
tuyén, u nguyén bao thin kinh dém da hinh, u than kinh dém, ung thu hach bach huyét,
va u hic td 4c tinh, trong sb cac bénh khac.

Céc thuat ngit “diéu tri,” “su diéu tri,” va “viéc diéu tri” bao gé)m viéc cai thién

99 ¢

céc trang thai duoc mo ta & ddy. Céac thudt ngdt “diéu tri,” “su diéu tri,” va “viéc diéu
tri” bao gdm tit ca céc quy trinh 1dm cham, ngin chin, kim ham, kiém soat, hodc ngimg
tinh trang hodc sy tién trién cla cac trang thai duoc md ta & day, nhung khong nhét thiét
biéu thi sy loai bo hoan toan tAt ca céc tridu ching hodc su chita khoi trang thai. Cac
thuat ngft “didu tri,” “sy diéu tri,” va “viéc diéu tri” nham bao gém diéu trj chita tri cac

9% ¢

10i loan trén. Céc thuét ngtt “diéu tri,” “su dicu tri,” va “viéc diéu tri” nham bao gom
diéu tri phong ngtra céc roi loan trén.
Nhu dugce sit dung & day cac thuat ngt “bénh nhan” va “doi tuong” bao gdm

ngudi va cac dong vat khong phai nguoi, vi du, dong vat cé vu, ching han chudt nhit,
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chuot, chudt lang, chd, meo, thd, bo, ngua, clru, dé, va lon. Thuét ngit cling bao gém
chim, c4, bo sat, ludng cu, va cac dong vat tuong tu. Nén duoc hiéu r%mg bénh nhan cu
thé hon 1a con ngudi. Ciing, cac bénh nhén va d6i tuong cu thé hon 1a dong vat c6 vu
khong phai nguoi, chéng han chudt nhét, chudt, va cho.

Nhu duge st dung & day, thuat ngit “lugng hi€u qua” dé cap dén luong cua hop
chat theo sang ché didu tri, dya trén viéc sit dung don hodc da liéu, bénh nhan dang chiu
dung trang thai dugc dé cap. Luong hiéu qua c6 thé d& dang dugc xac dinh nho chuyén
gia chuéin do4n bénh tham gia, 1a ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat
néy,béngcédnm&dungcéckythuétdﬁtﬁétvébéngcéd1quansétcéckétquéﬂulduqc
trong céc truong hop chuin doan. Khi xac dinh lwong hiéu qua, lidu, s6 lwong cac tac
nhan dugc xem xét boi chuyén gia chudn doan bénh tham gia, bao gdm, nhung khong
bi gi6i han trong: loai bénh nhén; kich thudc, tudi, va strc khoe tdng quat; trang thai, rbi
loan, hodc bénh cu thé mic phai; mic dd hodc muc méc phai hodac dd nidng cua trang
thai, r6i loan, hodc bénh, phan hoi ctia bénh nhan riéng biét; hop chét cu thé dugc dung;
hinh thirc str dung; cac dic tinh sinh kha dung cua ché phém dugc dung; ché 6 lidu
duoc lua chon; su st dung duoc phérn di kém; va céc truong hop lién quan khéc. Luong
hi¢u qua cla sang ché, liéu lugng diéu tri, duoc cho 13 ndm trong khoang tir 1 mg dén
200 mg. Céc luong cu thé c6 thé duge xac dinh boi ngudi c6 hiéu biét trung binh trong
linh vwc. Mic du cac lidu luong nay dugc dua trén dbi tugng con ngudi trung binh co
trong lwong khoang 60 kg dén khoang 70 kg, béac s§ s& c6 thé xac dinh liéu thich hop
cho bénh nhan (vi duy, tré so sinh) ma c6 trong lvong nam ngoai khoang khdi lugng nay.

Céc hop chét theo sang ché c6 thé dugc tron v6i mot hodc nhiéu cac hop chit
hoac liéu phap hoat dong duoc ly khac dé diéu tri mot hodc nhiu rdi loan, bénh hoic
cac trang thai ma HIF dugc biéu hién c6 thé dugc dung déng thoi, tuln tu hodc tach biét
trong sy két hop véi mot hodc nhiéu hop chét hodc cac liéu phép dé diéu tri viém khop,
bao gdm thip khdp va viém xuong khép, hodc dé diéu tri ung thu, bao gdm u ac tinh
huyét, ching han bénh bach cau myeloid c4p tinh, bénh bach cau lympho bao man tinh
é%&&mgmumwwamﬁHﬂmﬁi%mgmummbmhMﬁHﬂmﬂR%
ung thu biéu mé, ching han ung thu phdi, ung thu tuyén tuy, va ung thu rudt két. Cac
su két hop nay c6 thé tao ra wu thé liéu phap déng ké, bao gdm it tac dung phu hon, cai
thién kha nédng diéu tri cong déng bénh nhan dang dugc diéu tri, hoac hoat tinh déng

A

van.
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Hoat tinh cta cac hgp chét 1am céc chét tc ché PHD c6 thé duge xéac dinh boi
cac phuong phéap khéac nhau, bao gdm cac phwong phép trong ong nghiém va trong co
thé séng.

Vi du Su trc ché ciia Enzym PHD

Tri s6 ICso cho enzym PHD2 (cac phan du 181 - 417) dugc x4c dinh bing cach
tron cac luong tang dan cua chét &rc ché v6i mot luong ¢b dinh enzym (ndng d6 cubi
cung 5nM) va Peptit nhan Biotin (Biotin-Asp-Leu-Glu-Met-Leu-Ala-Pro-Tyr-Ile-Pro-
Met-Asp-Asp-Asp-Phe-Gln-Leu, ndng do cubi cing 1uM) va 2-Oxyglutarate (ndng d6
cubi cung 2uM) trong 50mM HEPES, 50mM KCIl, 0,5mM TCEP, 2uM FeCl2,
0,1mg/ml BSA, at pH 7,3. Phan ttng duoc thuc hién béng cach U trude enzym véi su co
mit cua chit (e ché trong 60 phit tai nhiét &6 phong. Hoat tinh clia enzym tu do dugc
do bang cach bd sung peptit, 2-Oxoglutarat (xem cac ndng d6 cudi cling & trén), va Axit
Ascorbic (ndng d6 cudi cing 1mM). Hoat tinh enzym dugc lam diu sau 60 phut bing
cach bd sung vuot muc chét irc ché gin két chat vao hdn hop thir nghiém. Luong san
pham giai phong dugc do bang cach sit dung LC/MS system (Agilent HPLC with
Applied Biosystems API3000 Mass Spectrometer), Data were analyzed using the
classical isotherm equation for the deterphutation of ICso values, are pICso, i€, -
log(ICso), where ICs is molar concentration, are reported as pICso, i,e, -log(ICso), where
ICsp is molar concentration,

Bang A cung cip cAc két qua dbi vai cac hop chit vi du trong Vi du A.

BANG A: Sy trc ché PHD (pICso) dbi vi cac hop chét Vi du (Ex)

Ex pICso Ex pICso Ex pICso Ex pICso

Tham khao | 7,05
74

369 7,701
370 8,287

299 [846| 372|826
i

373 [8,00

Tham khio | 8,67 374 NT
301

375 8,06
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Ex pICso Ex pICso Ex pICso Ex pICso
Tham khao | 7,88
303
377 8,44
305 8,27 378 8,21
306 8,29 379 8,20
307 8,39
308 8,28
309 7,97
310 8,13
311 8,51
312 8,50 385 8,18
388 8,25
389 8,20
391 NT
392 8,20
393 7,86
322 8,26 395 8,48
323 8,33 396 8,59
397 8,52
400 8,50
328 8,39 401 8,44
329 8,50
330 8,34
Tham khao | 7,32
112
408 NT
337 8,36
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Ex pICso Ex pICso Ex pICso Ex pICso
338 8,40 |
339 8,29 | Tham khao | 8,11
412
340 8,39
341 847 | 414 8,39
415 8,41
024 7,70
|
|
282 8,00
283 8,60
Tham khao |8,21 430 7,44
284
287 8,10 433 8,20
434 8,20
R1 8,00
290 8,33
291 8,15
Tham khao | 8,04 o
292

Vi du B Sy trc ché cua PHD trong cic té bao

Sy trc ché PHD duoc x4c dinh bang cach st dung (thtr nghiém thi hai)

Thtt nghiém &n dinh hoa HIF-alpha gbc té bao:

Céc té bio co tim chudt H9¢2 (ATCC) duge cdy trong cic dia vi sinh nuéi chy

mb 96-giéng va dugc nudi cdy trong 24 gid trude khi bd sung cac hop chat (khoang 11
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dim cta céc pha loang nbi tiép) hoic td duoc 16ng dimetylsulfoxit. Sau khi 24 gid G
hop chét, toan bd cac phan chiét té bao dugc didu ché bang cach dung giai cac té bao
trong phan dém chiét té bao chira cac chét trc ché protease va phosphatase (Meso-Scale
Discovery). Ham lugng protein HIFla dugc danh gia bdéi ELISA (Meso-Scale
Discovery) va thé hién 14 % so v&i phan hdi cuc dai thu dugc tir dbi chung tich cuc,
desferrioxamine (Sigma-Aldrich). Hop chit ECsos thu dugc bang cach khép-duong
cong bang cach sir dung phin mém khép-duong cong XLfit4 MicroSoft Excel. Hop
chét ECsopos thu durgc bang cach sir dung XL fit4 dé tinh toan ndng d hop chit din dén
50% ctia phan hdi cuc dai desferrioxamine.

Bang B cung cép céc két qua dbi v6i cac hop chat vi du trong Vi du B.

BANG B Su trc ché cua PHD trong céc t& bao (pECso) dbi véi cac hop chit Vi
du (Ex)

Ex pECso Ex pECso Ex pECso Ex pECso
Tham khao | 5,5
74
|
369 5,92
370 6,25
| 299|598 | 372 6,08
373 5,92
Tham khao | 6,60 374 7,0
301
B 375 6,00
Tham khao | 6,55
303
377 | 6,09
305 5,88 378 5,89
306 5,34 379 6,10
307 5,63
N 308 | 5,18
309 5,58
310 | 5,50
311 5,83
312 5,74 385 6,02
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Ex pECso Ex pECso Ex PECso Ex pECso

388 6,29
389 5,94
391 5,81
392 6,45
393 5,84

322 6,03 395 5,58

323 5,74 396 5,68
397 5,79

I
|

400 5,78

328 6,51 401 5,80

329 6,48

330 6,39

Tham khao | 5,86
112

408 NT

337

338

339 Tham khao | 6,55
412

340

341 414 6,08
415 6,20

63
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Ex pECso Ex pECso Ex pECso Ex pECso
5,49 424 NT
5,58
43
659 |
282 6,24
283 5,72
Tham khao | 5,89 430 5,07
284
- | |
287 5,45 433 6,44
434 5,89
R1 6,02
290 6,04
291 6,01
Tham khao | 6,39
292

Vi du C thtr nghiém bao vé co tim trong co thé séng

Chét e ché PHD hodc t4 duge 10ng duge ding duong miéng cho chudt nhat C57
duc 8-tudn tudi hodc chudt Sprague Dawley. Bén gior sau khi dung lidu, cic qua tim
duogc loai bé nhanh va dugc lam ngép theo cach thirc ddo nguoc nho dém Krebs-
Henseleit dugc bién dbi trong may Langendorff & &p suat khong ddi (80 mmHg). Bé do
kich thuéc nhdi mau, diu tién, cac qua tim dwoc 1am ngap trong 20 phut dé dat dén
trang thai can bang va sau d6 trdi qua khoang thoi gian thiéu mau cuc bd toan bd (khong-
dong chay) 30-phut, tiép theo 1a khoang thoi gian tai ddy mau 60-phit trong chudt nhat
hodc tai diy mau 90-phit trong chudt. Céc tAm that dugc cit ngang thanh 5 phan. Céac
lat dugc nhudém 1% 2,3,5-triphenyl tetrazolium clorit (TTC) va duoc quét dé do khu
vue nhdi mau va toan bd khu vue. Chén thuong tim duogc danh gia béng cach do lactat
dehydroaza (LDH) giai phéng dén nhanh vanh trong khoang thoi gian tai diy mau 60-
phut (chi & chudt). Lugng LDH giai phéng dugc xac dinh bang cach st dung b thir
nhiém hoat tinh LDH (MBL International Corp.) dugc thé hién béng % cla cac qua tim

dugc xtr ly ta dugc long.
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Hop chét ctia Vi du 282 1am giam khu vuc nhdi mau & chudt 1a 59% tai 30 mg/kg
va 12 50% tai 10 mg/kg khi so sanh véi cac tri s ddi chimg ctia ta dugc 1éng. Su giam
tuwong Gng ctia LDH dugc giai phong dén nhanh vanh lan luot 13 56% va 51% tai 30 va
10 mg/kg. Hop chét ctia Vi du 282 1am giam khu vue nhdi méu & chudt 14 30% tai liéu
5 mg/kg.

Vi du D Xac dinh cac thay dbi gen tim cho Hé sb tang trudng mach méu ndi md
(VEGF)

Chit trc ché PHD hoic ta duoc 1ong duoc dung dudng miéng cho chudt nhit
C57BL/6 duc theo cac nhém bdn. Cac hop chit 1ap cong thirc theo 30% hydroxypropyl
beta-xyclodextrin trong SOmM Natri Phosphat pH7,4 tai cac lidu 30 mg/kg va 60 mg/kg.
Hai gi® sau khi dung lidu chudt nhit dugc 1am chét ém 4i bdi CO2 va cic qua tim dugce
loai bo nhanh, dugc chia thanh 2 manh; phén (dinh) duéi dugc dong lanh ddt ngdt va
luu trit tai -80°C va duoc phén tich cho céc thay dbi gen VEGF bang cach 4p dung qRT-
PCR va bing céach st dung Life Technologies #4392938 va giao thic chiét xuit RNA
bing cach str dung Qiagen #74881 RNeasy 96 Universal Tissue Kit. Cac tiéu chuin
duoc tao ra tir RNA tir cac dong vat duge diéu tri ta dugc long dugc tron & néng do
100pg/mL, dudng cong 7 diém dugc tao ra boi cac pha lodng 1:4 va mot khoang trdng.
Céac mau dugc chay du trén viéc st dung phuong phap 1-Budc RNA-thanh-Cr bing
cach sir dung Hé théng Thoi gian-thue StepOnePlus tir Applied Biosystems Relative,
su dinh lugng dugc thé hién béng cach chia sb lugng cua VEGF theo sb lugng cia gen
tham chiéu. Cac nhém diéu tri va dbi chiing ta dugc 1ong duoc trdn va chia trung binh.

Bang D cung cép cac két qua déi véi cac hop chét vi du duoc lya chon trong Vi

duD.
N % gia tang
Ex Liéu (mg/kg) ] S.E.M.
So sanh v6i Doi chiing
T4 dugc ldng 0,0 6,7
282 60 203,1 12,4
R1 60 95,2 26,7

Diéu da biét 1a va su gia ting VEGF va cac tac nhan hinh thanh mach khac cung
chp su bao vé chéng lai chan thuong thiéu mau cuc bg. Nature Med. 9, 653-660 (2003).
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PHD la chét diéu chinh quan trong c6 trong biéu hién gen. Biochem J. 2004, 381 (Pt 3):
761-767. Tai lidu 60 mg/kg, hop chét ciia Vi du 282 cung cip su tao ra VEGF mRNA
16n hon 2 14n so véi hop chét cua Vi du R1. Diéu cling da biét 12 sy tAn sinh mach dugc
kich thich béi VEGF 1a lgi ich trong ndi dung 1am sang quan trong, bao gdm sy thiéu

mau cuc bd co tim. Mol. Cell Bio. 1996 Sep; 16(9): 4604-4613.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc:
R; HO

0 R

/\_\>7N)j 5

((fq E =N N~ R
R/N\»\ )s
g Rg

hogc mubi dugc dung cta no, trong do:

qla0, 1, hoac 2;

sla 0, 1, hoac 2;

R3, trong mdi trudng hop, doc 1ap duge chon tir nhém bao gém hydro, hydroxyl,
amin, Ci.s alkylamin, xyano, halo, Ci.s alkyl tuy y duoc thé, va Ci4 alkoxy;

R4 duoc chon tir nhom bao g6m hydro, xyano, halo, metyl, etyl, metoxy, va
triflometyl;

Rs dugc chon tir nhom bao gém:

RG R Re R6 Re Re
S )S)‘N ,\j e V’\j/(o . 5
va I
= = /LN N N CA"Rg
0]
G 1a cacbon;

A duogc chon tir nhém bao gém N, O, S, CRs va NRe;

E duge chon tir nhém bao gdm N, O, S, va CRe;

vé6i didu kién chi mot trong s6 A va E ¢6 thé 1a O hoic S;

hoac G1laN, va A vaE la CRg;

hoac Gva AlaN, vaE la CReg;

hodac G, A, vaE la N;

Rs, trong mdi truong hop, ddc 1ap duge chon tir nhém bao gbm hydro, xyano,
halo, Cs.g xycloalkyl, Ci alkyl tuy y duoc thé, C1.4 alkoxy, va triflometyl; va

R dugc chon tir nhém bao gdm xyano va xyanometyl;

Rs, trong mdi trudong hop, doc 14p dugc chon tir nhom bao gém hydro, xyano,
halo, Ci4 alkyl, Ci-4 alkoxy, va triflometyl;

Ro dugc chon tir nhém bao gdm hydro, C1.6 alkyl tity y dwoc thé bsi 1 dén 3 flo,
va Cs.g xycloalkyl.
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2. Hop chét theo diém 1, trong d6 Rs la:

o

CHs,

hodc mubi dugc dung cia né.

3. Hop chét theo diém bét ky trong sb cac diém 1 hodc 2, trong d6 Ro 1a Ci.
Mkyhlm@crnuéiduqcdungcﬁané.

4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6s1a 1 vaq
la1;hoécrnuéiduchungcﬁané.

5. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 mdi Rs 1a
hydro;hoacInuéiduchungcﬁané.

6. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 4, trong d6 mot trong
s& Rg 12 C1.4 alkyl va mdi Rg con lai 12 hydro; hosic mubi duge dung cia né.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 mot trong
s6 Rg 1a metyl va mdi Rs con lai 1a hydro; hodc mudi duge dung ciia né.

8. Hop chit theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 mdi R; 1a
hydro va R4 12 hydro; hodc mudi dugc dung ctia né.

9. Hop chit theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gbm:

4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy- 1H-pyrazol-4-yl)-
3-metylbenzonitril;

4-(5-hydroxy-1-(5-(4-propylpiperazin-1-carbonyl)pyridin-2-yl)-1H-pyrazol-4-
yl)-3-metylbenzonitril;

4-(5-hydroxy-1-(5-(4-metyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;

4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-pyrazol-4-
yl)-3-metylbenzonitril;

4-(1-(5-(4-(tert-butyl)piperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;

4-(1-(5-(6,6-diflo-4-metyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-3-metylbenzonitril;
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4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-
2-flo-3-metylbenzonitril;
4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-
2-flo-5-metylbenzonitril;
4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
4-(1-(5-(4-etylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-
2,3-dimetylbenzonitril;
4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2,3-dimetylbenzonitril;
4-(1-(5-(4-(2,2-difloetyl)piperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(4-(2,2,2-trifloetyl)piperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
2-flo-4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(1-(5-(4-xyclopropyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
(S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
(S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-
4-yl)-2-flo-3-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
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(R)-2-flo-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-
2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril;
2-flo-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-
yl)-1H-pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl1)-2-flo-3-metylbenzonitril;
(S)-2-flo-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-
2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
(S)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(4-(pentan-3-yl)piperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril,
4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-
4-yl)-3-metylbenzonitril;
4-(1-(5-(4-xyclobutylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(5-hydroxy-1-(5-(3-metyl-4-propylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(5-hydroxy-1-(5-(3-metyl-4-propylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(3-metyl-4-propylpiperazin-1-carbonyl)pyridin-2-y1)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(4-xyclopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril;
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4-(1-(5-(4-xyclopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-
1H-pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(3,3,4-trimetylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(1-(5-(4-etyl-3,3-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(2,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(1-(5-(2,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-
4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(1-(5-(4-xyclopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-
hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(1-(5-(2,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(5-hydroxy-1-(5-(4-isopropyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-
1H-pyrazol-4-yl)-3-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
2-flo-4-(5-hydroxy-1-(5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-5-metylbenzonitril;
(S)-4-(1-(5-(4-etyl-3-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-y1)-2-flo-5-metylbenzonitril;
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(S)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
(R)-4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
4-(1-(5-(3,4-dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-
4-yl)-2-flo-5-metylbenzonitril;
4-(1-(5-(4-xyclopropylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(4-propylpiperazin- 1-carbonyl)pyridin-2-yl)-1H-pyrazol-4-
yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(5-(4-propyl-1,4-diazepan-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)-3-metylbenzonitril;
4-(5-hydroxy-1-(4-metyl-5-(4-metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-
pyrazol-4-yl)benzonitril;
(S)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-2-flo-5-metylbenzonitril;
(R)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril;
(S)-4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril; va
4-(1-(5-(4-etyl-2-metylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-
pyrazol-4-yl)-3-metylbenzonitril; va
mubi duge dung cta hop chit bt ky trong s& cac hop chét dwoc dé cap ¢ trén.
10. Hop chét theo diém 1, trong d6 hop chét nay 1a 4-(1-(5-(4-etylpiperazin-1-
carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-metylbenzonitril hoéc mudi

dugc dung cua no.
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11. Hop chét theo diém 1, trong d6 hop chét nay 1a 4-(5-hydroxy-1-(5-(4-
metylpiperazin-1-carbonyl)pyridin-2-yl)-1H-pyrazol-4-yl)-3-metylbenzonitril ~ hodc
mudi dugc dung ctia nod.

12. Hop chit theo diém 1, trong d6 hop chat nay 1a 4-(1-(5-(4-(2,2-
difluoroetyl)piperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-
metylbenzonitril hodc mudi dugc dung ciia né.

13.Hop chit theo diém 1, trong d6 hop chit nay l1a (S)-4-(1-(5-(3,4-
dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-
metylbenzonitril hodc mudi duoc dung cta nd.

14. Hop chét theo diém 1, trong d6 hop chit nay 1a (R)-4-(1-(5-(2,4-
dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-
metylbenzonitril hodc mubi duoc dung ciia né.

15.Hop chét theo diém 1, trong d6 hop chat nay 1a (R)-4-(1-(5-(3,4-
dimetylpiperazin-1-carbonyl)pyridin-2-yl)-5-hydroxy-1H-pyrazol-4-yl)-3-
metylbenzonitril hodc mudi dugc dung clia nd.

16. Dugc phém chtra hop chét hodc mudi duoc dung nhu dugc xac dinh trong

diém bét ky trong sb cac diém tir 1 dén 15 va ta dugc duge dung.
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