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(57) Sang ché& dé cap dén cac hgp chat c6 cong thie I:

zZ

1__NH
3 0 N
R>=§:H
2
ri-NSTR

trong d6 cac goc R', R?, R? va Z 1a nhu dugc xdc dinh trong ban mo t3;

hodc mu6i cong axit thich hop vé mat dugc 1y clia né. Bay gid da phat hién ra
rang céc hop chét c6 cong thic I ¢6 4i lyc t6t d6i véi céc thu thé c6 lien quan dén
amin V&t (cac TAAR) dac biét 1a d6i v6i TAARIL. Cac hop chat c6 thé dugc
dung cho bénh trdm cam, rdi loan lo au, réi loan luong cuc, roi loan ting dong
giam chd § (ADHD), 16i loan di kém véi cang théng, réi loan tam than nhu bénh
tam than phan liét, bénh vé€ than kinh nhu bénh Parkinson, r6i loan thodi héa
than kinh nhu bénh Alzheimer, chung dong kinh, ching nhiic nira dau, chu?ng
tang huyet ap, nghlen chat va céac r6i loan chuyen héa nhu cic roi loan an udng,
bénh tiéu duong, cac bién chu’ng ciia bénh tiéu dudng, bénh béo ph1 16i loan m&
mau, cdc roi loan vé tiéu thu va dong héa nang luong, réi loan va 16i loan chic
nang nodi can bang nhiét do co thé, réi loan gific ngt va nhip tim, va cic réi loan
tim mach.
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Linh vue ki thuat dwoc dé cip

Séng ché dé cap dén cac hop chét ¢ cong thic:

M
4 NH
3 © N
R}‘gtH
2
RN~ R

trong do:

R' 14 phenyl, thy ¥ dugc thé bing halogen, alkyl thip, xycloalkyl thip, alkoxy thap,
xyano, alkyl thdp dugc thé bing halogen, alkyl thip duoc thé bing hydroxy,
alkoxy thap dugc thé bang halogen hoc alkoxy thip dwoc thé bing hydroxy; hodc
14 pyridin-2, 3 hodc 4-yl, tlly y dugc thé bing halogen, alkyl thip, xycloalkyl thip,
xyano, alkyl thdp dugc thé bang halogen, alkyl thip duoc thé bing hydroxy,
alkoxy thip, alkoxy thdp dugc thé bing halogen hoic alkoxy thip dugc thé bing
hydroxyl; hodc 1a pyrimidin-2, 4 hogc 5-yl, tly y dugc thé bing halogen, alkyl
thip, xycloalkyl thip, alkyl thip dugc thé bing hydroxy hoic alkyl thip dugc thé
bang halogen; hodc 14 pyrazin-2-yl, tuy y duoc thé bang halogen, alkyl thép,
xycloalkyl thip, alkyl thip dugc thé bing halogen, alkyl thip duoc thé bing
hydroxy ho#c xyano; hodc 1a 2,2-diflobenzo[d][1,3]dioxol-5-yl, hodc 14 thiazolyl,
tiy y dugc thé bang alkyl thp dugc thé bang halogen;

R*  la hydro hogc alkyl thip;
R? 1a hydro, amino hodc alkyl thép;
zZ 14 lién két, -CH,- hoic —O-;

hodc muoi cdng axit thich hgp vé mat dugce ly cua nd.
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Séng ché bao gbdm tit ca cac hdn hop raxemic, tit ca céc chét ddng phéan dbi anh
va/hodc chét dong phan quang hoc tuong timg ctia ching. Ngoai ra, tit ca cac dang

tautome ctia cac hop chét ¢ cong thirc I cling duoc bao gdm trong sang ché.
Tinh trang ky thuit ciia sdng ché

Trong don yéu ciu cdp patent M§ s§ US 2011/152245 A1 mb ta mot vi du trong
sb cac vi du khéc, va hop chét néu trén nhung khéc & vi tri cia mach bén carboxamit tai
pyrazol duéi dang chét diéu bién chon loc TAARI. Ngudi ta d4 phét hién ra ring c4c hop
chét c¢6 cong thirc I ¢6 ai luc cao dbi véi cac thu thé c6 lién quan dén cac amin vét (cac

TAAR), dic biét 1a d6i voi TAARL.

Céc hop chét nay c6 thé duge st dung dé diéu trj bénh trdm cam, rdi loan lo Au,
rdi loan ludng cuc, rdi loan ting dong giam chu y (ADHD), rdi loan di kém véi cang
thdng, ri loan tAm thdn nhu bénh tdm thdn phan liét, bénh v& thin kinh nhu bénh
Parkinson, réi loan thoai héa thin kinh nhu bénh Alzheimer, chimg ddng kinh, chimng
nhiic nira ddu, ching tang huyét 4p, nghién chét va cac réi loan chuyén hoéa nhu céc rdi
loan dn uéng, bénh tiéu dudng, cac bién chimg ctia bénh tiéu duodng, bénh béo phi, rbi
loan m& mau, céc rdi loan vé tiéu thy va ddng hoa nang luong, rdi loan va rdi loan chirc

nang ndi cén bang nhiét do co the, roi loan giac ngh va nhip tim, va céc rdi loan tim mach.

Mot sb anh huéng sinh ly (tic 1a cc anh hudng dén tim mach, giam huyét ap,
kich thich an than) d4 dugc thong béo dbi v6i cac hop chét c6 thé lidn két vai cac thy thé
gy tiét adranalin (W0O02/076950, W097/12874 hodc EP 0717 037) ¢6 thé dugc xem 13
tac dung phu khong mong muén trong trudmg hop céc thude dugc ding & diéu tri cac
bénh vé hé than kinh trung wong nhu néu trén. Do dé, mong mudn thu duge cac thude ¢b
kha ning chon loc dbi véi thu thd TAARI so véi cac thy thé gay tiét adrenalin. Céc hop
chit theo sang ché c6 kha ning chon loc ddi véi thu thd TAARI so v&i cac thu thé gay
tiét adrenalin, cu thé 1a c6 dd chon loc tét déi v6i cac thy thé gdy tiét adrenalin alphal va

alpha2 & chudt va ¢ nguoi.

Céc amin c6 ngudn gbc sinh vat ¢d dién (serotonin, norepinephrin, epinephrin,
dopamin, histamin) dong vai trd quan trong lam chéat dan truyén thin kinh trong hé than
kinh trung wong hogc ngoai vi [1]. Viéc tdng hop va bao quan ching, cling nhu qua trinh
phan rd va tdi hip thu chung sau khi giai phéng duoc kidm soat mot cach chdt ché. Su

maét cén bang trong cac mic amin cé nguodn goc sinh vat dugc biét 1a nguyén nhan dan
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dén su thay dbi cta chuc ning ndo trong c4c tinh trang bénh ly [2-5]. Nhém hop chét
amin ndi sinh th hai, con dugc goi 12 amin vét (cac TA) phén 16n giéng v6i nhém amin
c¢6 ngudn géc sinh vat ¢d dién vé mat cAu tric, co ché chuyén héa va nim & vi tri dudi
mirc té bao. Cac TA bao gbém p-tyramin, B-phenyletylamin, tryptamin va octopamin, va
chung c6 mat trong hé than kinh cua dong vat cé vi thuong & mirc thép hon so véi cac

amin cé nguodn goc sinh vét co dién [6].

Viéc ri loan didu tiét cac amin néu trén lién quan dén nhiéu bénh tAm thin khéc
nhau nhu bénh tdm than phén liét va bénh trAm cam [7] va céc tinh trang bénh 1y khac
nhu réi loan ting dong giam chd ¥, chimg nhtrc nira ddu, bénh Parkinson, nghién chét va

rdi loan an ubng [8,9].

Trong mdt thdi gian dai, cac thy thé dic hiéu TA chi dugc gia dinh dua vao cac vi
tri lién két TA c6 4i lyc manh va vé phuong dién gidi phiu ching ndm rai rac trong CNS
cuia ngudi va cac dong vat ¢é va khac [10,11]. Do vay, tac dung duge ly ciia cac TA dugc
cho 14 dugc diéu chinh thong qua co ché da duge biét rd cia cac amin co ngudn gbc sinh
vét ¢ dién, bing cch khoi dong qué trinh giai phéng chung, e ché sy tai hip thu ching
hodc bang cach “phan tmg chéo” véi cac hé théng thu thé ciia chung [9,12,13]. Quan
diém nay da thay dbi mot cach dang k& khi xac dinh dwoc mot sé thanh phan thude ho
GPCR méi, ho thy thé lién quan dén amin vét (cac TAAR) [7,14]. C6 9 gen TAAR &
ngudi (bao gdm 3 gen gia) va 16 gen & chudt (bao gdbm 1 gen gid). Cac gen TAAR khong
chira céc intron (v6i mdt ngoai 1§, TAAR2 chira 1 intron) va nim s4t nhau trén cung mot
doan nhiém séc thé. Mbi quan hé phét sinh ching loai ctia céc gen thu thé nay, phu hop
v6i két qua so sanh tinh twong ddng v& hoat tinh dugc ly chuyén sau ctia GPCR va céc sb
liéu dugc ly da cho thdy cac thy thé ndy tao ra ba ho phu khac biét [7,14]. TAAR] nim
trong phin nhém diu tién gdm bdn gen (TAAR1-4) dugc bao tdn véi mitc cao gitta
ngudi va céc loai gim nhdm. Cic TA hoat hoa TAARI théng qua Gas. Viée rdi loan
diéu hoa clia cac TA duge chi ra 1a gép phan gay ra céc bénh khic nhau nhu bénh trim
cam, ching loan tdm than, réi loan ting déng giam chu ¥, nghién chét, bénh Parkinson,
chtng nhirc nira diu, rdi loan #n uéng, rdi loan chuyén héa va do 49, phéi tr TAARI ¢o
tiém nang 16n d& didu tri cc bénh nay.

Do d6, viéc 1am ting su hiéu biét dbi voi cac thu thé lién quan dén amin vét dang

nhén dugc su quan tam rat 1on.
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Ban chit k§ thuét caa sang ché

Muc dich ca sang ché 13 d& xuét cac hop chit c6 cong thic I:

7z

Q)\/NH
0]

)
Z w
/WL
Z~
A xIT=Z
N

trong do:

R'  la phenyl, tlly ¥ dugc thé bing halogen, alkyl thip, xycloalkyl thip, alkoxy thip,
xyano, alkyl thdp duogc thé bing halogen, alkyl thip dwoc thé bang hydroxy,
alkoxy thép dugc thé bing halogen hodc alkoxy thip duoc thé bang hydroxy; hogic
14 pyridin-2, 3 hogc 4-yl, tly ¥ dugc thé bing halogen, alkyl thip, xycloalkyl thip,
xyano, alkyl thdp dwgc thé bing halogen, alkyl thip duoc thé bing hydroxy,
alkoxy thép, alkoxy thip duoc thé bang halogen hodc alkoxy thap dugc thé bing
hydroxyl; hodc 1a pyrimidin-2, 4 hogc 5-yl, tiy y dugc thé bing halogen, alkyl
thép, xycloalkyl thip, alkyl thip dugc thé bing hydroxy hodc alkyl thip duoc thé
bang halogen; hodc 13 pyrazin-2-yl, thy y dugc thé bing halogen, alkyl thép,
xycloalkyl thdp, alkyl thdp dwoc thé bing halogen, alkyl thdp dugc thé bing
hydroxy hodc xyano; hodc la 2,2-diflobenzo[d][1,3]dioxol-5-yl, hodc 1a thiazolyl,
tiy ¥ dugc thé bang alkyl thap duoc thé bing halogen;

R*  la hydro hoic alkyl thip;
R?® 14 hydro, amino hodc alkyl thp;
V4 13 lién két, -CH,- hodc —O-;

va cac muoi dugce dung ctia ching, md ta viéc sir dung chiing dé€ bao ché thude dé diéu tri

cac bénh lién quan dén chirc néng sinh hoc ctia cac thu thé lién quan dén amin vét, viéc
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diéu ché chung va cac thudc chira hop chit theo sang ché trong viéc kiém so4t hodc ngan
ngura bénh nhu bénh trdm cam, rdi loan lo 4u, rdi loan ludng cuc, rdi loan tdng ddng giam
chu y, rbi loan di kém véi cing thing, réi loan tdm thin nhu bénh tdm thin phén liét,
bénh v& than kinh nhu bénh Parkinson, rdi loan thoai hda thn kinh nhu bénh Alzheimer,
ching dong kinh, chimg nhirc nira ddu, nghién chét va céc rdi loan chuyén héa nhu rbi
loan in udng, bénh tiéu dudng, cac bién chimg cia bénh tiéu duong, bénh béo phi, réi
loan m& mau, céc rdi loan vé tiéu thy va déng hoa ning luong, rdi loan va rdi loan chic

nang ndi cén bang nhi¢t do co the, roi loan gidc ng va nhip tim, va céc roi loan tim mach.

Céc chi dinh bénh dugc uu tién stir dung cac hop chét ctia sang ché 1 bénh trdm cam,
chimg loan tdm than, bénh Parkinson, bénh lo 4u va réi loan ting dong gidm chu y
(ADHD) va bénh tiéu dudng,

Mo ta chi tiét sang ché
Nhu duge st dung trong ban mé ta nay, thuét ngit "alkyl thip" dung dé chi nhom
mach théng hodc mach nhénh no cé tir 1 dén 7 nguyén tr cacbon, vi dy, metyl, etyl,

propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va nhom twong ty. Cac nhém alkyl

dugc vu tién 1a cac nhém cd 1-4 nguyén tir cacbon.

Nhu duge sir dung trong ban md ta nay, thuét ngit "xycloalkyl thap" dung d& chi
vong cacbon no, ¢6 tir 3 dén 6 nguyén tr cacbon, vi du xyclopropyl, xyclobutyl,

xyclopentyl hodc xyclohexyl.

Nhu duge sir dung trong ban md ta ndy, thudt ngit "alkyl thdp dwoc thé bing
halogen” diing dé chi nhém alkyl thip nhu duoc xac dinh & trén, trong d6 it nhét mot
nguyén tir hydro duoc thay thé bang halogen.

Nhu duge sit dung trong ban md ta nay, thudt ngit "alkyl thdp dugc thé bang
hydroxy” dung d& chi nhém alkyl thip nhu dwgc xac dinh & trén, trong d6 it nhat mét
nguyén tir hydro dugc thay thé bang hydroxy.

z
AR

Nhu dugc st dung trong ban mé ta nay, thuat ngit "alkoxy thip" ding dé chi nhém
trong d6 gbc alkyl 1a nhu duge x4c dinh & trén va duoc gin qua nguyén tir OXy.

Thuét ngit "halogen" diing dé chi clo, iot, flo va brom.
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Nhu duoc st dung trong ban mé ta nay, thuit ngit "alkoxy thip duoc thé béng
halogen" ding d& chi nhém alkoxy nhu duogc xac dinh & trén va trong dé it nhit mot

nguyén tit hydro dugc thay thé bang halogen.

Nhu duoc st dung trong ban mé ta nay, thuit ngit "alkoxy thdp duoc thé béng
hydroxy" dung dé chi nhém alkoxy nhu dugc xac dinh & trén va trong d6 it nhit mot
nguyén tir hydro dugc thay thé bang hydroxy.

Thuat ngit "cdc mudi cng axit dugc dung" bao gdm cic mudi véi cac axit ¢cd vo
va/hodc axit hitu co, nhu axit clohydric, axit nitric, axit sulfuric, axit phosphoric, axit
xitric, axit formic, axit fumaric, axit maleic, axit axetic, axit suxinic, axit tartric, axit

metan-sulfonic, axit p-toluensulfonic va cac axit tuong tu.
Mot phuong 4n clia sang ché @& xudt cac hop chit c6 cong thuc IA:

zZ

5
3 O N
R>“§tH

N/ R’

N

(R4)n\®/
1A

trong do:
R®>  1a hydro hoic alkyl thip;
R’  1a hydro, amino hoic alkyl thap;

R*  1a hydro, halogen, alkyl thép, xycloalkyl thip, alkoxy thap, xyano, alkyl thip duogc
thé bang halogen, alkyl thdp dugc thé bang hydroxyl, alkoxy thép dugc thé bing
halogen hogc alkoxy thép duoc thé bing hydroxy;

n bang 1 hoic 2;

z Ia lién két, -CH,- hogc ~O-;

hogc mudi cong axit thich hop ¢6 hoat tinh duge ly ctia né, vi du céc hop chét:

(S)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazol-4-carboxamit;

(S)-5-amino-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-1-(4-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
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(S)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(4-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(4-bromo-2-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(8)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(8)-1-(4-xyano-3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(8)-1-(2-xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(5)-1-(4-(diflometoxy)phenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit;

(S)-1-(4-(diflometoxy)phenyl)-3-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit;
(S)-1-(4-xyanophenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(4-pyrolidin-3-yl-phenyl)-amit ctia axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic; hodc

(4-piperidin-3-yl-phenyl)-amit ctia axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic.

Mot phuong 4n khéc clia sang ché dé xudt cac hop chét c¢6 cong thirc IB:
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IB

trong do:

O

R? 1a hydro hodc alkyl thép;

la pyridin-2, 3 hoéc 4-yl;

R’ 14 hydro, amino hogc alkyl thap;

R’ 14 hydro, halogen, alkyl thip, xycloalkyl thip, xyano, alkyl thip duoc thé béng
halogen, alkyl thip dugc thé bang hydroxy, alkoxy thép, alkoxy thdp dugc thé
bang halogen, alkoxy thip dugc thé bang hydroxy;

n bang 1 hodc 2;

z 14 lién két, -CH,- hogc —O-;

hodc mubi cong axit thich hop c6 hoat tinh dugc ly cta né, vi du cac hop chét:
(8)-1-(5-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
'(S)- 1-(5-xyanopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(8)-1-(5-bromopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(8)-1-(5-iodopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(8)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-y1)-1H-pyrazol-4-

carboxamit;

(8)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyridin-2-y1)-1H-pyrazol-4-

carboxamit;
(S)-1-(4-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

(S)-1-(2-bromopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

-10-
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(S)-1-(6-metoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit;

(8)-1-(3-flo-5-(triflometyl)pyridin-2-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit;
(S)-1-(2-clopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(6-etoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyridin-4-yl)-1H-pyrazol-4-

carboxamit; hodc

(8)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyridin-3-yl)-1H-pyrazol-4-

carboxamiit.

Mot phuong 4n khac cta sang ché dé xuét cac hop chét ¢6 cac cong thuce IC1, IC2
va IC3:

IC2

3 0o N
R >s§: H
NN\ —N_ 7/ R?
(Ra)r%} N
N IC3
trong do:
R’ 1a hydro hoic alkyl thép;
R’  1a hydro, amino hoic alkyl thip;

R®  la hydro, halogen, alkyl thap, xycloalkyl thip, alkyl thip dugc thé bang halogen,
hoic alkyl thip dugc thé bing hydroxy;

Z 13 lién két, -CH,- hodc —O-;
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hodc mudi cong axit thich hgp co6 hoat tinh dugc ly cta no, vi du cac hgp chét sau:
(S)-1-(5-clopyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-4-yl)-1H-pyrazol-4-

carboxamit;
(S)-1-(2-clopyrimidin-4-y1)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-4-

carboxamit;
(S)-1-(4-metylpyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrimidin-4-y1)-1H-pyrazol-4-

carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-5-y1)-1H-pyrazol-4-

carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-4-

carboxamit; ho#c

(S)-1-(6-xyclopropylpyrimidin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit.

Mot phuong 4n khéc ctia sang ché dé xudt cac hop chét c¢6 cac cong thure ID:

ID
trong do:

R®>  1a hydro hoic alkyl thip;

R? la hydro, amino hoac alkyl thép;

R’ 1a hydro, halogen, alkyl thp, xycloalkyl thip, alkyl thdp dugc thé bang halogen,
alkyl thdp dugc thé bang hydroxyl hodc xyano;
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zZ 14 lién két, -CH,- hodc —O-;
hodc mubi cdng axit thich hgp c6 hoat tinh dugc ly cta nd, vi du cac hop chét sau:

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrazin-2-yl)-1H-pyrazol-4-

carboxamit;
(S)-1-(6-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(5-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(5-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(5-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(8)-1-(6-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

(S)-1-(3-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

hodc

(5)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrazin-2-yl)-1H-pyrazol-4-

carboxamit,

Mot phuong 4n khac cta sang ché dé xudt cac hop chét c6 cac cong thuc IE:

IE

trong do:

R®>  la hydro hoic alkyl thip;

R’ 14 hydro, amino hoic alkyl thip

Z  laliénkét, -CH,- hoic —O-;

hodc mudi cOng axit thich hop c6 hoat tinh dugc ly ctia nd, vi du hop chét sau:

(5)-1-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-

carboxamit.
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Mot phuong 4n khéc ctia sang ché dé xudt cac hop chit co cac cong thuc IF:

2\

NH
Esa
R}—’-—g:”
S 2
/R
L
N
F,C

IF

trong do:

R®> 14 hydro hoic alkyl thip;

R? 1a hydro, amino hodc alkyl thép

Z 14 lién két, -CH,- hodc —O-;

hodc mubi cOng axit thich hop c6 hoat tinh dugc ly ctia n6, vi du hop chit sau:

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)thiazol-2-yl)-1H-pyrazol-4-

carboxamit.

Céc hop chat ciia sang ché ¢6 cong thic I va cac mubi duoc dung ctia chiing c6 thé
duoc didu ché theo cac phuong phap di biét trong linh vuc k¥ thuat, vi dy, theo cac quy
trinh dugc mo ta dudi day, quy trinh nay bao gdm buéc

tach loai nhém béo v¢ cuia cac hop chat cé cong thirc:

Z/\\

& tao ra hop chit ¢6 cong thuc I:
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~
£ NH
3 O N
R}{H
)R
N 1

va néu mudn, chuyén héa cac hgp chat thu dugc thanh cac muodi cong axit dugce dung.

Viée diéu ché cac hop chit c6 cong thirc I ciia sang ché c6 thé duoc tién hanh theo
phuong phép téng hop lan luot hodc dong thoi. Viée tng hop céc hop chét cia sang ché
duoc thé hién trong so dd 1 dudi day va trong phan mé ta 55 vi du thuc hién sang ché.
Cac k¥ ning can dé tién hanh phan tmg v tinh ché cac san phim thu duoc 1a d duoc
ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thudt nay biét r5. Cac phan tir thé va céc
chi sb duoc str dung trong phan md ta vé cac quy trinh sau ddy c6 y nghia dugc néu trong
ban mb ta ndy trir khi ¢6 chi ddn khéc.

Cu thé hon, céc hop chit ¢6 cong thirc I ¢6 thé duoce didu ché theo cac phuong phap
duoc mo ta dudi day, theo cac phuong phap duge dua ra trong cac vi du thuc hién hodc
theo cac phuong phép twong tu. Cac diéu kién phan tng thich hop cho céc timg bude
phan tng dugc ngudi cé hiéu biét trung binh trong linh vic k§ thuat nay biét r5. Trinh tu
phéan ung khong bi gi6i han & trinh tw dugc thé hién trong cic so dd 1, tuy nhién, tuy
thudc vao nguyén liéu ban dau va kha ning phan ung tuong Ung cla chung, trinh tu cic
budc phan ting c6 thé dugce thay ddi mét cach tu do. Cac nguyén lidu ban dau hoic 1a c6
bén trén tri truong hodc ¢ thé dugce didu ché bang céc phuong phap tuong tu véi cac
phuong phap duoc dua ra dudi ddy, bang cac phuong phép duge md ta duge néu trong tai
liéu trich ddn dugc néu trong ban mo ta hodc trong céc vi dy, hodc theo cac phuong phép

da biét trong linh vuc k§ thudt nay.
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So do 1

N
HNE\ OJ}3< D)
OH
0)
A

N ;
HN S R\ . 2
\———Q—H Tao thanh amit N)i\gR RL— N No-R?
N YN _OH
o z R4 Ra){Cl
) 3-1 J
N A 3-2

OJ\O Tao thanh amit
K 33 /
A-1: Phan uing véi aryl-halogenuk
R— N‘N\ R?
= H
R3)_§»N

0 Z
: [ij
B (oo
, . K4
Téch loai
nhém bao

vé

R;NN\ R2
= H
R3)_§—N
© O\(z
)
H
Vi dy, str dung:

H,N H,N H,N
CL o O\O O\O
N N N
0 oJ‘o ob_g(
T

O/,L
2-a 2-b 2-c

trong do R[, R2, R? va Z 1a nhu dugc moé ta o trén.

Bude A: Viée tao thanh amit c6 thé duge thuc hién bﬁng phan Ung két hop gifta amin 2
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va céc hop chét clorua axit 3-2 trong cac dung méi dugc halogen héa nhu cac dung mdi
diclometan hodc 1,2-dicloetan hodc cdc dung mdi ete nhu dietyl ete, dioxan, THF, DME
hoac TBME, v6i sy c6 madt cua bazo hitu co nhu trietylamin hodc N,N-
diisopropyletylamin. Cac vi du v& cic amin thich hop c6 cong thitc 2 bao gdm céc hop
chit morpholin dugc bao vé bang N nhu hop chét c6 cong thirc 2-a [CAS 1002726-96-6],
hop chit piperidin nhu hop chat c6 cong thirc 2-b [CAS 875798-79-1], céc hop chét
pyrolidin nhu hop chét ¢ cong thirc 2-c [CAS 908334-28-1]. Cac diéu kién dugc wu tién
la trietylamin trong THF & nhiét d¢ trong phong trong 18 gio.

Néu mudn, hop chét axyl clorua 3-2 cé thé duoc diéu ché tai chd tir axit
carboxylic twong Umg ¢ cong thirc 3-1 bang cach xir ly bang clorua oxalyl hogc 1-clo-
N,N-2-trimetylpropenylamin trong cidc dung moi dugc halogen héa nhu cac dung moi
diclometan hodc 1,2-dicloetan hodc cac dung mdi ete nhu dietyl ete, dioxan, THF, DME
hodc TBME véi sy ¢6 mit cua chit xuc tdc nhu DMF. Céc didu kién dugce wu tién la

diclometan & nhi¢t d6 trong phong trong 1 gio.

Theo cach khéc, viéc tao thanh amit c6 thé duge thuc hién bing phan tng két hop
gitta amin c6 cong thirc 2 va céc axit carboxylic ¢ cong thirc 3-1 v6i sy c6 mit cia chit
phan tmg két hop nhu DCC, EDC, TBTU, HBTU hodc HATU véi sy ¢6 mit cia bazo
hitu co nhu trietylamin, N,N-diisopropyletylamin hodc N-metylmorpholin trong cac dung
mdi dugc halogen héa nhu DMF, cdc dung mdi diclometan hodc 1,2-dicloetan hoac cac

dung méi ete nhu dietyl ete, dioxan, THF, DME hoac TBME.

Céc didu kién dwoc wu tién 13 BTU véi N-metylmorpholin trong DMF & 60°C
trong 18 gio.

Buéc A-I: Phan tmg cta chét trung gian pyrazol cé cong thirc 3-3 voéi aryl-
halogenua trong dung méi nhw DMSO hozc DMF & nhiét d6 nim trong khoang tir 0 dén
150°C.

Céc diéu kién duoc wu tién 1a DMSO & 120°C trong khoang thoi gian tir 1 dén 20
gio.

Buéc B: Loai bd nhém bao vé N BOC c¢6 thé duoc thuc hién bang céc axit vo co
nhu HCI, H,SO, hoiac H3PO, hodc cac axit hitu co nhu CF;COOH, CHCI,COOH, HOAc

hodc axit p-toluensulfonic trong cdc dung mdi nhu CH,Cl, CHCl;, THF, Dioxan, MeOH,
EtOH hoic H,O & nhiét d6 nim trong khoang tir 0 dén 80°C.
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Céc didu kién dugc wu tién 1a HCI trong dioxan & 60°C trong khoang thoi gian tir
1 dén 20 gio.

Phan tach va tinh ché cac hop chét

Viée phan téch va tinh ché cac hop chit va cac chit trung gian dugc mé ta trong
ban mo ta c¢6 thé duoc thyuc hién, néu mudn, bang quy trinh tach va tinh ché thich hop bit
ky nhu, vi du, loc, chiét, két tinh, sic ky cdt, sic ky 16p mong, sic ky 16p day, séc ky long
diéu ché ap sut thip va cao hodic két hop cua cac quy trinh nay. C6 thé tim thy cac vi du
cu thé minh hoa quy trinh tach va phan tach thich hop bing cach tham khao dén cac quy
trinh diéu ché va cac vi du thuc hién trong phin mé ta dwéi ddy. Tuy nhién, céc quy trinh
tach va phan tach twong duong khéc c6 thé, tit nhién, ciing c6 thé dugc st dung. Hon hop
raxemic clia cic hop chét khong dbi xtng c6 cong thire I c6 thé dugc tach bing cach sir
dung HPLC khéng dbi ximg.

Céc mudi cua céac hgp chat cé cong thirc I

Cac hop chit c6 cong thice I 13 bazo va ¢ thé duge chuyén héa thanh mudi cong
axit twong Umg. Viéc chuyén héa dugce thyc hién bang cach xir Iy bang it nhit mét lugng
theo ty luong hoa hoc cua axit thich hop, nhu axit clohydric, axit bromhydric, axit
sulfuric, axit nitric, axit phosphoric va céc axit twong tu, va cac axit hitu co nhu axit
axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit malic, axit malonic, axit
suxinic, axit maleic, axit fumaric, axit tartric, axit xitric, axit benzoic, axit xinamic, axit
mandelic, axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit salixylic va cac
axit twong tu. Thong thudng, bazo tyr do duge hoa tan trong dung méi hitu co khdng phan
ung nhu dietyl ete, etyl axetat, clorofom, etanol hodc metanol va cac dung mdi tuong tu,
va axit dugc bd sung trong dung mdi twong tu. Nhi€t d6 dugce duy tri ndm trong khoang
tir 0°C dén 50°C. Mudi thu dugc s& két tia tu phat hodc ¢ thé tich ra khoi dung dich

bing dung méi phén cyc it hon.

Céc mudi cong axit clia cac hop chét bazo c¢6 cong thire I ¢6 thé duge chuyén héa
thanh c4c bazo tw do turong Gmg bang cach xir Iy bang it nht mot duong lugng tinh theo
ty lugng cta bazo thich hgp nhu natri hodc kali hydroxit, kali cacbonat, natri bicacbonat,

amoniac, va bazo tuong tu.

Vi du thye hién sang ché
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Vidu 1l

(S)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazol-4-carboxamit

hydroclorua
/N\
®'N7;\”/H
0 \© ,,,,,, [oj
N
H

a) Diéu ché hop chit (S)-tert-butyl 2-(4-(5-metyl-1-phenyl-1H-pyrazol-4-carboxamido)
phenyl)morpholin-4-carboxylat:

(S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (40 mg, 144 umol, duong
lugng: 1,00), axit 5-metyl-1-phenyl-1H-pyrazol-4-carboxylic (CAS 91138-00-0) (37,8
mg, 187 pmol, duong luong: 1,3) va HBTU (81,8 mg, 216 umol, duong lugng: 1,5) dugc
hoa tan trong THF (2,00 ml), dugc xir ly bang N-metylmorpholin (43,6 mg, 47,4 ul, 431
umol, duong lugng: 3) va dugc khudy & nhiét do trong phong trong 17 gi¢. Hn hop
phan tmg nay dugc rét vao nude (10 ml) va duge chiét hai 1in bing EtOAc. Céc 16p hitu
co duoc rira béng nuée mudi, dugc lam khd b?mg MgSO,, duge loc va duge cd trong
chén khdng. Nguyén lidu thd duoc tinh ché bang sic ky cot (8 g silicagel, chat rira giai:
heptan/EtOAc 2:1) dé tao ra hop chit & d& muc dudi dang chét rin mau trang (120 mg,
74,5%). MS (ISP): 407,4 ([M+H]"-tBu).

b) Pidu ché hop chit (S)-5-metyl-N-(4-(morpholin-2-yl)phenyl)- 1-phenyl-1H-pyrazol-4-
carboxamit hydroclorua

(S)-tert-butyl 2-(4-(5-metyl-1-phenyl-1H-pyrazol-4-carboxamido)phenyl)
morpholin-4-carboxylat (18,4 mg, 39,8 umol, duong lugng: 1,00) dugc hoa tan trong
tetrahydrofuran (0,75 ml) va dugc xir Iy bang HCI 4 M trong dioxan (149 pl, 597 umol,
duong lugng: 15). Hon hop phan ting nay dugc khudy & nhiét do 60°C trong 5 gio, dugc
@& nguoi xudng nhiét do trong phong, duoc loc va dugc lam khé trong moéi trudng chan
khéng cao dé tao ra hop chét dich dudi dang chét rdn mau trdng nhat (14,6 mg, 92%). MS
(ISP): 363,5 ((M+H]).

Diéu ché hop chét (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Budc a) (S)-2-(4-bromophenyl)morpholin:
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2,27 g (RS)-2-(4-bromo-phenyl)-morpholin (CAS-1131220-82-0) dugc tach ra trén cot
Chiralpak IA (8x32 cm) HPLC sir dung n-heptan/etanol (1:11) + 0,1% DEA.

(8)-2-(4-bromo-phenyl)-morpholin: cac phan chiét duge thu gom tir 7,6 phut dén 9,4 phut.
Tao ra 0,97 g (42,9%) vé&i luong du cht ddng phan ddi anh 1a 97,4%

(R)-2-(4-bromo-phenyl)-morpholin: cac phan chiét dwoc thu gom tir 9,8 phat dén 13,9
phut

Tao ra 0,99 g (43,6%) véi luong du chit ddng phan ddi anh 1a 97,4%
Budce b) (S)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat:

(5)-2-(4-bromo-phenyl)-morpholin (36,3 g, 150 mmol) va N,N-
diisopropyletylamin (23,3 g, 31,4 ml, 180 mmol) trong THF (360 ml) dugc xtr Iy bang di-
tert-butyl dicarbonat (39,3 g, 180 mmol). Hén hop phan tng nay duoc khudy trong 17
gi0 & nhiét do trong phong, dugc c¢6 trong chin khong, dugc pha lodng bing etyl axetat,
dugc rira bang axit xitric 1M (2 x 100 ml), duogc 1am kho bang magie sulfat, duoc loc va
dugc ¢d trong chin khong. Nguyén lidu thé dugc két tinh tir hexan dé tao ra 47,1 g (92%)
(S)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat dudi dang chit rin mau tring
nhat. MS (ISP): 344,1 ((M+H]").

Budc c¢) (S)-tert-butyl 2-(4-(diphenylmetylenamino)phenyl)morpholin-4-carboxylat:

(S)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat (47 g, 137 mmol),
diphenylmetanimin (29,9 g, 27,6 m, 165 mmol), BINAP (6,41 g, 10,3 mmol) va
Pdy(dba); (3,14 g, 3,43 mmol) duoc hoa tan trong Argon trong toluen khd va da dugc khir
khi (940 ml) va dugc xtr Iy bing natri tert-butoxit (18,5 g, 192 mmol). Hon hop mau niu
sdm ndy duoc khudy & 90°C trong 18 giv. Hn hop phan img mau vang/nau nay dugc
pha loding bang toluen (700 ml), dugc dé ngudi xubng nhiét d6 trong phong va duoc chiét
hai 14n bing nuée. Lép hitu co duge tach ra, duoc 1am khé bing magie sulfat va duoc co
trong chén khong. San pham thé nay dwoc pha lodng bang 300 ml hexan, dugc khudy
trong 1 gid va duoc loc ra, tao ra chat rin mau cam (68 g), chét ndy duogc tinh ché béng
sac ky cot (1,3 kg silicagel, 20% etylaxetat/heptan). Cac phan chiét duoc thu gom va
dugce ¢6 dugc tao huyén phi trong hexan, dugc khudy trong 17 gi0, duoc loc va duge lam
kho trong mdi trudng chian khong cao, dé tao ra 54,1 g (89%) chit rin mau vang. MS
(ISP): 443,3 (IM+H]").
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Budc d) (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Huyén pht coa (S)-tert-butyl 2-(4-(diphenylmetylenamino)phenyl)morpholin-4-
carboxylat (54,1 g, 122 mmol), amoni format (116 g, 1,83 mol) va Pd/C 5% (6,5 g, 3,06
mmol) trong metanol (930 ml) dugc khudy & 60°C trong 2 gio. Hén hop phan tmg nay
dugc loc va duge co trong chan khong. Phan can dugce hoa tan trong etyl axetat va nudec.
Pha hitu co duge chiét hai 1in bé'lng HCI 0,5 M. Céc pha chira nuéc duoc két hop dugc
bazo héa bang NaOH 2 M va dugc chiét hai 14n bing DCM. Céc pha hitu co niy dugc
duogce lam kho béng magie sulfat, dugc loc va dugc lam khd trong chan khéng, dé tao ra

31,95 g chét rAn mau tréng nhat. MS (ISP): 279,1 ([M+H] ).
Vidu2

(S)-5-amino-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

dihydroclorua
/N\
F"@,N%rn
d T 0.
()
H

Hop chit & dé muc nay duoc diéu ché tuong tu véi hop chat Vi du 1 st dung axit 5-
amino-1-(4-flo-phenyl)-1H-pyrazol-4-carboxylic (CAS 187949-90-2) thay cho axit 5-
metyl-1-phenyl-1H-pyrazol-4-carboxylic.

Chét rdn mau ndu nhat. MS (ISP): 382,2 (IM+H].
Vidu3

(S)-1-(4-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
/N\
N
O’Q'N\;\WH
0 \© ,,,,, [Oj
N
H
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- Hop chit & d& muc nay dugc diéu ché tuong tur véi hop chat Vi du 1 st dung axit
1-(4-metoxy-phenyl)-1H-pyrazol-4-carboxylic (CAS 138907-79-6) thay cho axit 5-
metyl-1-phenyl-1H-pyrazol-4-carboxylic.

Chét rdn mau nau nhat. MS (ISP): 379,4 ([M+H]").
Vi duy 4

(S)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit hydroclorua

o)

a) (S)-tert-butyl 2-(4-(1-(4-flophenyl)-1H-pyrazol-4-carboxamido)phenyl)morpholin-4-

carboxylat:

N-metylmorpholin (54,5 mg, 59,2 pl, 539 umol, dwong lugng: 3) dugc bd sung
vao dung dich ctia (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (50 mg, 180
pumol, duong lugng: 1,00), axit 1-(4-flophenyl)-1H-pyrazol-4-carboxylic (CAS 138907- -
81-0) (37,0 mg, 180 pmol, duwong lugng: 1,00) va HBTU (102 mg, 269 pmol, duong
lugng: 1,5) trong DMF (4 ml). Hdn hop phéan tng nay dwoc khudy trong 2 ngay & nhiét
d6 trong phong. Hon hgp phan tmg nay dugc rét vao trong 20 ml nude, duoe chiét hai 1dn
bang EtOAc, duge rira bing nuéc mudi, va 16p hitu co duge lam kho bing MgSO, va
dugc bde hoi trong chan khéng. Nguyén liéu thd dugc tinh ché bing séc ky nhanh (cdt Si
Silicycle 20 g, 20% dén 25% EtOAc trong heptan) tao ra chit rin mau tring (43 mg,
51%). MS (ISP): 467,2 ([M+H]").

b) (S)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

B& sung HCI 4 M trong dioxan (346 ul, 1,38 mmol, duong lugng: 15) vao huyén
phu  cua  (S)-tert-butyl  2-(4-(1-(4-flophenyl)-1H-pyrazol-4-carboxamido)phenyl)
morpholin-4-carboxylat (43 mg, 92,2 pmol, duong lugng: 1,00) trong dioxan (200 pl).
Huyén phtl phan g nay dugc khudy & 60°C trong 2 gi¢. Huyén phu nay dugc lam ngudi,
dugc pha lodng bang 3 ml dioxan, duoc loc ra, duoc rira bang ete va dugc lam kho trong

moi truong chan khdng cao.
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Chét ran mau tring. MS: 367,1 ((M+H]").
Vidu5

(S)-1-(3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit hydroclorua

F 0

@
N
H

Hop chit & d& muc nay dugc didu ché tuwong tu véi hop chét Vi du 4 st dung axit
1-(3-flo-phenyl)-1H-pyrazol-4-carboxylic thay cho axit 1-(4-flophenyl)-1H-pyrazol-4-
carboxylic va bing cach gia nhiét & nhiét 46 60°C trong 17 gio thay cho nhiét do trong
phong trong budc a).

Chét rdn mau tring nhat. MS (ISP): 367,1 ((M+H]").
Diéu ché axit 1-(3-flophenyl)-1H-pyrazol-4-carboxylic:

Dung dich cua etyl S5-amino-1-(3-flophenyl)-1H-pyrazol-4-carboxylat (CAS
138907-70-7) (1,596 g, 6,4 mmol, duong luong: 1,00) va isopentyl nitrit (1,13 g, 1,28 ml,
9,61 mmol, dwong lugng: 1,5) trong THF (41,6 ml) dwoc héi luu trong 3 gid. Phan ung
nay khong hoan thanh sau 3 gio. 0,2 Puong lugng isopentyl nitrit nita duge bd sung vao
hén hop nay va duge khudy & diéu kién hdi luu qua dém. Dung dich nay duge ¢d trong
chan khong dé tao ra chit rin. BS sung heptan vao chit rin ndy va huyén phi mau vang
duoc loc dé tao ra chét rin mau vang nhat, chit nay duoc hoa tan trong THF (20 ml) va
MeOH (4,00 ml) va dugc xir ly bﬁng LiOH 1 M (9,65 ml, 9,65 mmol, duong lugng: 2).
Hon hop nay duoc khudy qua dém. Sau khi bd sung LiOH dung dich nay trd thanh mau
niu. Bb sung nuéc va HCI 1 N vao (pH:1) phan cin nay, pha nudc duge chiét hai 1in
béng etyl axetat, cac 16p hitu co tao ra duogc két hop va duoc rira bé‘mg nude mubi, sau do
duoc lam kho béng MgSO,, dugc loc va duge cd trong chan khong dé tao ra axit 1-(3-
flophenyl)-1H-pyrazol-4-carboxylic (880 mg, 88%) dudi dang chit rin mau niu nhat.
MS: 205,0 ((M-H]").

Vidub6
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(S)-1-(4-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

o)

/MT:O:]
N
H

Hop chit & d& muc nay dugc didu ché tuong tu v6i hop chit Vi du 5 sir dung axit
1-(4-xyano-phenyl)-1H-pyrazol-4-carboxylic (CAS 1152945-21-5) thay cho axit 1-(3-
flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rin mau tring. MS (ISP): 374,2 ((M+H]).
Vidu7

(8)-1-(5-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

N\
u{}""'%(
IO

ZT

@
N
H

Hop chit & d& muc nay dugc didu ché twong tu v6i hop chét Vi du 5 st dung axit
1-(5-clo-pyridin-2-yl)-1H-pyrazol-4-carboxylic (CAS 1247865-00-4) thay cho axit 1-(3-
flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rdn mau vang nhat. MS (ISP): 384,2 ([M+H]").
Viduy 8

(S)-1-(5-xyanopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua

/N\
NEE—Héijﬁr'N\;l\ﬂ/
—N
O,

ZT
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Hop chat & dé& muc nay duoc diéu ché tuong tu véi hop chit Vi du 5 str dung axit
1-(5-xyano-pyridin-2-yl)-1H-pyrazol-4-carboxylic (CAS 1248081-54-0) thay cho axit 1-
(3-flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rin mau vang nhat. MS (ISP): 375,3 ([M+H]").
Vidu9

(8)-1-(5-bromopyridin-2-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
ey
Br@NQ\”/H
=N
. .
N
H

Hop chit & dé& muc nay duogc diéu ché tuong tu véi hop chat Vidu 5 st dung axit
1-(5-bromo-pyridin-2-yl)-1H-pyrazol-4-carboxylic (CAS 1249288-99-0) thay cho axit 1-
(3-flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rin mau vang nhat. MS (ISP): 430,1 (M+H]").
Vidu 10

(8)-1-(5-iodopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

/N\
I@N\;\WH
—N
0

Hop chét & d& muyc nay dugce diéu ché twong tw v6i hop chit Vi du 5 sir dung axit
1-(5-iodo-pyridin-2-yl)-1H-pyrazol-4-carboxylic (CAS 1373148-07-2) thay cho axit 1-
(3-flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rin mau tring nhat. MS (ISP): 476,1 (M+H]").

Vidu 1l
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(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-yl)-1 H-pyrazol-4-

carboxamit hydroclorua

F /N\
F @NQ\WH
RAsae

o)

)
N
H

Hop chét & dé muc nay dugc didu ché twong tw v&i hop chét Vi du 5 sir dung axit
1-(5-triflometyl-pyridin-2-yl)-1H-pyrazol-4-carboxylic (CAS 1006465-65-1) thay cho
axit 1-(3-flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rdn mau vang nhat. MS (ISP): 418,2 ((M+H] ).
Vidu 12

(R)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit hydroclorua
/N\
F’Q’N\;\”/H
O ©\E°]
N
H

Hop chét & & myc ndy dugc didu ché tuwong tu v6i hop chit Vi dy 4, bude a) sir
dung (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-
(4-aminophenyl)morpholin-4-carboxylat va phan Ung & nhiét do 60°C trong 4 gid thay
cho 2 ngdy & nhiét d§ trong phong trong budce a).

Chét rdn mau trdng. MS (ISP): 367,1 ((M+H]".
Diéu ché hop chét (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:
Budce a) (R)-2-(4-bromophenyl)morpholin:

2,27 g (RS)-2-(4-bromo-phenyl)-morpholin (CAS-1131220-82-0) dugc tach ra
trén cot Chiralpak IA (8 x 32 cm) HPLC sir dung n-heptan/etanol (1:11) + DEA 0,1%.

(S)-2-(4-bromo-phenyl)-morpholin: cac phan chiét dugc thu gom tir 7,6 phut dén
9,4 phut.

Hiéu suat 0,97 g (42,9%) v6i lugng du chét ddng phan déi anh 1a 97,4%
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(R)-2-(4-bromo-phenyl)-morpholin: cic phin chiét dugc thu gom tir 9,8 phut dén
13,9 phut

Hiéu sudt 0,99 g (43,6%) véi luong du chit ddng phan dbi anh 1 97,4%
Budc b) (R)-tert-butyl 2-(4-bfomopheny1)morpholin—4-carboxy1at:

(R)-2-(4-Bromophenyl)morpholin (6 g, 24,8 mmol) va N,N-diisopropyletylamin
(3,84 g, 5,19 ml, 29,7 mmol) trong THF (60 ml) dugc xir ly bang di-tert-butyl dicarbonat
(6,49 g, 29,7 mmol). Hon hop phan ting nay dwoc khudy trong 17 giér & nhiét do trong
phong, dwoc cb trong chan khong, dwoc pha lodng bang etyl axetat, dugc rira béng axit
xitric 1M, duoc lam kho b?mg magie sulfat, dugc loc va dugc cd trong chin khong.
Nguyén lidu thd dugc két tinh tir heptan/etyl axetat dé tao ra 8,48 g (87%) (R)-tert-butyl
2-(4-bromophenyl)morpholin-4-carboxylat duéi dang chat rin mau tring. MS (ISP):
344,1 (IM+H]").

Buéc c¢) (R)-tert-butyl  2-(4-(diphenylmetylenamino)phenyl)morpholin-4-

carboxylat:

(R)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat (5,4 g, 15,8 mmol),
diphenylmetanimin (3,43 g, 3,17 ml, 18,9 mmol), BINAP (737 mg, 1,18 mmol) va
Pd,(dba); (361 mg, 0,39 mmol) dugc hoa tan trong argon trong toluen khé va da duoc
khir khi (108 ml) va dugc xir Iy béng natri tert-butoxit (2,12 g, 22,1 mmol). Hon hop mau
niu sim ndy dugc khudy & 90°C trong 18 giv. H3n hop phan img mau vang/niu nay
dugc pha lodng bang toluen (100 ml), duoc dé ngudi xudng nhiét d6 trong phong va duoc
chiét hai 14n bing nuéc. Lop hitu co duge tich ra, duoc lam khé bing magie sulfat va
dugc cb trong chan khéng. San phdm thd nay duoc pha lodng bing 50 ml hexan, duge
khudy trong 1 git va duge loc ra, tao ra chét rdn mau vang (7,4 g), chit nay duoc tinh ché
bang sic ky cot (50 g silicagel, 5% dén 15% etylaxetat/heptan). Cac phin chiét dugc thu
gom va dugc ¢ dugc tao huyén phi trong hexan, dugc khudy trong 17 gi0, duoc loc ra
va dugc lam kho trong moi truong chan khong cao, & tao ra 6,15 g (86%) chét rén mau
vang. MS (ISP): 443,4 (IM+H]").

Budce d) (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Huyén phu ctia (R)-tert-butyl 2-(4-(diphenylmetylenamino)phenyl)morpholin-4-
carboxylat (6 g, 13,6 mmol), amoni format (12,8 g, 203 mmol) va Pd/C 5% (721 mg,
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0,339 mmol) trong metanol (103 ml) dwgc khudy & 60°C trong 2 gid. Hon hop phan tng
nay dugc loc va dugce co. Phan cin duoc hoa tan trong etyl axetat va nudc. Pha hitu co
duoc chiét hai 1an bang HC1 0,5 M. C4c pha chira nuée dugc két hop dwge bazo héa bing
NaOH 2 M va duoc chiét hai lan bang DCM. Céc pha hitu co nay dugc duge lam khd
bing magie sulfat, dugc loc va dugc lam khd trong chan khong, dé tao ra 3,04 g chét rén

mau tréng nhat. MS (ISP): 279,1 ((M+H]").
Viduy 13

(S)-1-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

Vi °©  NF 0
N
H

Hop chéit & dé muc nay dugc diéu ché tuong tu véi hop chit Vi du 5 str dung axit
1-(3-xyano-phenyl)-1H-pyrazol-4-carboxylic (CAS 345966-94-1) thay cho axit 1-(3-
flophenyl)-1H-pyrazol-4-carboxylic trong budc a).

Chét rin mau tring. MS (ISP): 374,2 ([M+H]").

Vidu 14
(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyridin-2-yl)-1H-pyrazol-4-
carboxamit hydroclorua

F_ F

N\
F%N@\WH
T IO

a) (S)-Tert-butyl 2-(4-(1H-pyrazol-4-carboxamido)phenyl)morpholin-4-carboxy]lat:

Trong binh ddy tron dung tich 10ml, (S)-tert-butyl 2-(4-aminophenyl)morpholin-
4-carboxylat (12,5 g, 44,9 mmol, duong luong: 1,00), axit 1H-pyrazol-4-carboxylic (5,03
g, 44,9 mmol, duong luong: 1,00), HBTU (25,5 g, 67,4 mmol, duong luong: 1,5) va N-
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metylmorpholin (13,6 g, 14,8 ml, 135 mmol, duong lugng: 3) dugc két hop véi DMF
(1250 ml) dé tao ra dung dich mau vang nhat. H3n hop phan ing nay dugc khudy & nhiét
d6 trong phong trong 3 ngay. Hon hop phin tng nay dugc rét vao trong 200 mL H,O0,
dugc chiét bang EtOAc (2 1an) va dugc rira bing nude mudi. Cac 16p hitu co duge két

hop duge lam khé biang MgSO, va dugc cb trong chan khong.

Nguyén liéu thd dugc tinh ché bang cach chay sic ky cot silicagel tao ra 8,8 g chit
rdn mau trang nhat. MS (ISP): 373,2 ([M+H]".

b) (S)-tert-butyl 2-(4-(1-(4-(triflometyl)pyridin-2-yl)-1H-pyrazol-4-carboxamido)phenyl)

morpholin-4-carboxylat:

Huyén phi cta (S)-tert-butyl 2-(4-(1H-pyrazol-4-carboxamido)phenyl)morpholin-
4-carboxylat (35 mg, 94,0 umol, duong lugng: 1,00), 2-bromo-4-(triflometyl)pyridin
(21,1 mg, 94,0 pmol, duong lugng: 1,00), va kali carbonat (26,0 mg, 188 pmol, duong
lugng: 2) trong DMSO (600 pl) duge khudy trong 4 gio & 120°C. Hn hop phéan tng nay
duoc 1am ngudi xubng nhiét do trong phong, dugc rét vao 5 ml nude, duge chiét bing
EtOAc va céc pha hitu co duoc két hop duogc rira béng nuée mudi, duge 1am khd b%mg
MgSO, va dugc cd trong chin khong. Nguyén li€u thé duoc tao huyén phu trong
heptan/EtOAc, 9:1 va duge khudy trong 1 gid & nhiét do trong phong. Huyén phu nay
duoge loc va dugc 1am khé trong mdi trudng chan khong cao tao ra 31 mg chit rin mau

tring. MS (ISP): 518,2 ([M+H] .

c) (S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyridin-2-y1)-1H-pyrazol-4-

carboxamit hydroclorua

Thém HC1 4 M trong dioxan (217 pl, 870 umol, dwong lugng: 15) vao huyén phu
cua (S)-tert-butyl 2-(4-(1-(4-(triflometyl)pyridin-2-yl)-1H-pyrazol-4-carboxamido)pheny])
morpholin-4-carboxylat (30 mg, 58,0 pmol, duong lugng: 1,00) trong dioxan (100 pl).
Hon hop phén tmg ndy dugc khudy & nhiét do 60°C trong 2 gio. Hn hop nay duoc pha
lodng bang 2 ml dioxan va duoc dé ngudi xudng nhiét do trong phong. Huyén phu nay
duoc loc ra, duogc rira bﬁng ete va dugc lam kho trong moi trudng chan khong cao, tao ra

chét rin mau tring. MS: 418,2 ([M+H]").

Vidu 15
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(S)-1-(4-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-4-carboxamit

hydroclorua
N N<
QN\;\H/H
Cl o \© ,,,,,, [o]
N
H

Hop chit & & muc nay duoc didu ché twong tu v&i hop chét Vi du 14 sur dung 2-
bromo-4-clopyridin thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chat rin mau tring. MS (ISP): 384,2 ([M+H]").
Vidu 16

(S)-1-(2-bromopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua
aNS
N N\;\WH
Br 0 \©

""" )

Hop chit & dé muc nay dugc diéu ché twong tw v4i hop chit Vi du 14 st dung 2-
bromo-4-clopyridin thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b) (san pham
phu cuia Vi du 15 budce b).

Chét rin mau tréng. MS (ISP): 428,2 ([M+H]).
Vidu 17

(S)-1-(4-bromo-2-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
/N\
Br N%(H
N 0 \© ,,,,,, 0
' ()
N
H
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Hop chat & dé muc nay dugc diéu ché twong tu v&i hop chit Vi du 14 st dung 5-

bromo-2-flobenzonitril thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).
Chat rin mau vang nhat. MS (ISP): 454,1 ([M+H]").
Vidu 18

(S)-1-(6-metoxypyridin-2-yl)-N-(4-(morpholin-2-yl)pheny1)- 1 H-pyrazol-4-carboxamit

hydroclorua
N
e
=N
—0 o \© ”””” [oj
N
H

a)  (S)-tert-butyl  2-(4-(1-(6-metoxypyridin-2-yl)-1H-pyrazol-4-carboxamido)phenyl)

morpholin-4-carboxylat:

Trong moéi trudong Ny, axit 1-(6-metoxypyridin-2-yl)-1H-pyrazol-4-carboxylic
(CAS 1342157-52-1) (0,785 g, 3,58 mmol, duong lugng: 1,00) duoc tao huyén phu trong
CHyCl, (4,00 ml). 1-clo-N,N2-trimetylpropenylamin (550 mg, 545 pl, 4,12 mmol, dwong
lugng: 1,15) dugce bd sung timg giot. Sau 15 phut & nhiét do trong phong, hdn hop phan

ung nay tré thanh dung dich mau ndu (clorua axit).

(S)-Tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (997 mg, 3,58 mmol,
duong luong: 1) dugc hoa tan trong CH,Cl, (4,00 ml) va etyldiisopropylamin (1,16 g,
1,48 ml, 8,95 mmol, dwong luong: 2,5) dugc bd sung. Dung dich clorua axit ¢ trén duoc
b6 sung timg giot vao dung dich ndy va hdn hop phan ting ndy duoc khudy & nhiét do
trong phong qua hon 30 phut. Hon hop phan tmg nay dugc chiét bing CH,Cl, va dung
dich axit xitric 1M; pha hitu co dugc lam khd béng MgSOy; duoc loc; sau do dugce cd
trong chén khong. Nguyén liéu thé duogc tinh ché bang sic ky nhanh (silicagel, 100 g, 5%
dén 60% EtOAc trong heptan) tao ra 1,71 g bot mau vang nhat. MS (ISP): 480,1
([M+H]").

b) (S)-1-(6-metoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua:

Trong mdi trudong N, (S)-tert-butyl 2-(4-(1-(6-metoxypyridin-2-yl)-1H-pyrazol-4-
carboxamido)phenyl)morpholin-4-carboxylat (1,520 g, 3,17 mmol, dwong luong: 1,00)
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dugc hoa tan trong dioxan (3 ml). HCl 4 M trong dioxan (11,9 ml, 47,5 mmol, duong
luong: 15) duge bd sung timg giot (hdn hop phan ng nay trd thanh huyén phu mau
tréng). HOn hop phan {mg nay duoc khudy & nhiét do trong phong trong hon 1 gi¢. Dung
mdi ndy dugc lam bay hoi va phan cin nay duoc lam kho trong moi trudng chan khong
cao.

Phan cin nay duge tai két tinh trong 200 ml EtOH (hdi luu); dung méi nay duogc
lam bay hoi cho dén khi con lai 40 ml EtOH; huyén phi mau trang dugc loc ra, tao ra
1,05 g chit rin mau tréng; MS (ISP): 380,2([M+H] ).

Vidu 19

(8)-1-(3-flo-5-(triflometyl)pyridin-2-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

F o)

)
N
H

Hop chit & dé& muc nay duogc didu ché tuong tu véi hop chat Vi du 14 sir dung 2-
bromo-3-flo-5-(triflometyl)pyridin thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét
trong 22 gid thay cho 4 gio & 120°C trong budc b).

Chét rén mau vang nhat. MS (ISP): 436,2 ([M+H]").
Vi du 20

(S)-1-(2-clopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit

hydroclorua
N
N NQ\WH
Cl 0 \© ,,,,, [Oj
N
H

Hop chét & d& muc nay dugc didu ché twong tw v6i hop chét Vi du 14 sit dung 2-
clo-4-iodopyridin thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét trong 22 gi¢ thay
cho 4 gio & 120°C trong budc b).
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Chét rin mau trdng nhat. MS (ISP): 384,2 ([M+H].
Vidu 21

(S)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

“hydroclorua

gasacu ey -

Hop chit & dé& muc ndy dugc diéu ché tuong tw v6i hop chét Vi du 5 s dung axit
1-(4-diflometoxy-phenyl)-1H-pyrazol-4-carboxylic thay cho axit 1-(3-flophenyl)-1H-

pyrazol-4-carboxylic trong budc a).
Chét ran mau trdng. MS (ISP): 415,3 ((M-+H]).

Diéu ché axit 1-(4-diflometoxy-phenyl)-1H-pyrazol-4-carboxylic: xem vi du 26 a-

Vidu 22

(S)-1-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua

Hop chét & dé muc nay dugc didu ché tuong ty véi hop chit Vi du 5 sir dung axit
1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylic thay cho axit 1-(3-flophenyl)-1H-

pyrazol-4-carboxylic trong budc a).
Chét rin mau ndu nhat. MS (ISP): 415,3 ([M+H]").
Diéu ché axit 1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylic:

a) etyl 1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylat
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(3-(diflometoxy)phenyl)hydrazin hydroclorua (4,2 g, 19,9 mmol; CAS 479581-64-
1) dugc tao huyén phii trong etanol (80 ml) va duge lam lanh xudng 0°C. Dung dich cua
etyl 2-formyl-3-oxopropanoat (2,87 g, 19,9 mmol; CAS 80370-42-9) trong etanol (40 ml)
duoc bd sung, va phan tmg nay duoc khudy qua d&m. Dung mdi nay dugc loai bo dudi ap
sudt giam va phan cin duoc phén bd gitra dung dich natri bicarbonat va etyl axetat. Céac
16p hitu co duge thu gom, duge lam khé (MgSOy) va duge bay hoi dé tao ra chit rén mau
cam. Chét réin nay dugc tao huyén phi trong pentan (50 ml) va duoc khudy & 35°C trong
90 phut. Huyén phit ndy dwoc lam lanh trong bé da trong mot gidr va chit rin nay dugc
loc va duoc rira bang pentan. Sau khi lam khé 5,12 g (91%) chét rin mau vang thu duoc

MS (ISP): 283,1 ([M+H]").
b) Axit 1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylic

Lithi hydroxit hydrat (2,23 g, 53,1 mmol) dugc bd sung vao dung dich cua etyl 1-
(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylat (5 g, 17,7 mmol) trong hdn hop cia
THF (100 ml), metanol (50 ml) va nude (50 ml). Dung dich nay dugc gia nhiét dén 80°C
trong 2 gid. Hau hét dung méi hitu co duoc loai bd dudi ap suat giam. Dung dich natri
bicarbonat dugc bd sung va lop hitu co dugce tach ra. Lop nude duge tao moi trudng axit
béng cach bd sung axit clohydric chira nudce 25% (cho dén khi do pH dat dén d6 axit) va
hdn hop niy duge chiét hai 1an bang etyl axetat. Cac 16p hitu co duge thu gom, dugc lam

khd (MgSO,) va dugc bay hoi dé tao ra chét rén.

Chét rin nay duoc khudy trong hdn hop clia heptan va etyl axetat trong 2 gio,
duoc loc ra va duoc lam kho dé tao ra axit 1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-
carboxylic duéi dang chit rin mau tréng nhat (3,5 g, 78%).

Vidu23

(S)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
/N\
N—:’Q’ N\%rﬁ
- T O %
N
H
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Hop chit & d& muc nay duogc diéu ché tuong tu véi hop chét Vi du 14 st dung 3,4-
diflobenzonitril thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét & 120°C trong 24

gio trong budce b).
Chét rin mau tring. MS (ISP): 392,1 ([M+H]".
Vi du 24

(S)-1-(4-xyano-3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua
/N\
NE—Q‘ N\;\(H
F 0 \©

S
N
H

Hop chit & d& muc nay duoc diéu ché tuong tu v6i hop chit Vi du 14 sir dung 2,4-
diflobenzonitril thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét & 120°C trong 24

gio trong budce b).
Chét rdn mau vang. MS (ISP): 392,3 ([M+H]").
Vi du 25

(8)-1-(2-xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

Hop chit & d& muc nay duoc diéu ché tuong tu véi hop chét Vi du 14 st dung 2,4-
diflobenzonitril thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét & 120°C trong 24
gio trong budc b).

Chét rin mau ndu nhat. MS (ISP): 392,0 ((M+H]".

Vidu 26
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(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua
P_K _4<:j>— \;J\“/H
P )
N
H

a) etyl 1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxylat

(4-(Triflometoxy)phenyl)hydrazin hydroclorua (229 mg, 1,0 mmol; CAS 133115-
72-7) duogc tao huyén phu trong etanol (5 ml) va dugc lam lanh xuéng 0°C. Dung dich
cua etyl 2-formyl-3-oxopropanoat (2,87 g, 19,9 mmol; CAS 80370-42-9) trong etanol (1
ml) duoc bd sung, va phan tng nay duoc khudy qua dém. Dung moi nay dugc loai bo
dudi 4p sudt giam va phin cin dugc phén b gitta dung dich natri bicarbonat va etyl
axetat. Cac 16p hitu co duge thu gom, duge lam khé (MgSO,) va duge bay hoi dé tao ra
céc tinh thé mau vang (241 mg, 80%). San phim nay dugc st dung tryc tiép trong budce
tiép theo.

b) Axit 1-(3-(diflometoxy)phenyl)-1H-pyrazol-4-carboxylic

Huyén phu cua etyl 1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxylat (100 mg,
0,33 mmol) trong natri hydroxit (1,3 ml, 2,66 mmol) dugc pha lodng béng etanol (0,2 ml)
va dugc lic & 80°C trong 30 phut. Sau 30 phut, 0,5 ml etanol duogc bd sung va viée lac
duoc tiép tuc & 90°C trong 1 gid. Hon hop nay tao thanh gel khi dé lanh. 1 ml nuéce duge
bd sung va viéc lac dugc tiép tuc & nhiét d6 trong phong qua dém. Gel nay duge gia nhiét
dén 80°C, 1 ml nudc duge bd sung va hdn hop niy dugc chiét hai 1dn bing 1 ml etyl
axetat dé loai bo mot sb nguyén liéu ban dau.

Hdn hop nay dugc axit héa bang dung dich nuée axit clohydric 25% va duoc chiét
bing etyl axetat ba 1an. Céc 16p hitu co dugc thu gom, dugc lam khé (MgSO4) va duogce
bay hoi dé tao ra chat rin mau tréng nhat (84 mg, 93%) chét nay thé hién do hoa tan kém
trong cac dung méi hitu co.

c) (S)-tert-butyl 2-(4-(1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxamido)phenyl)
morpholin-4-carboxylat
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(S)-tert-Butyl 2-(4-aminophenyl)morpholin-4-carboxylat (60 mg, 0,216 mmol),
axit 1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxylic (58 mg, 0,21 mmol), HBTU
(123 mg, 0,325 mmol) va N-metylmorpholin (65 mg, 71 ul, 0,65 mmol) duoc két hop véi
DMF (2,5 ml) d tao ra dung dich mau vang nhat. Hon hop phan tmg nay duoc khudy &
nhiét d¢ trong phong trong 17 gid. Hon hop phan tng nay duogc rét vao trong 25 ml nudce
va duogc chiét bang etyl axetat hai 1an. Cac 16p hitu co duoc két hop duge rira bing nudce
mubi, duge 1am khé bing MgSO,4 va dugc ¢b trong chan khéng. Nguyén li€u thoé dugc
tinh ché bang séc ky nhanh (20 g Silicagel, 30 dén 50% etyl axetat trong heptan) dé tao ra
chét rin mau tring (66 mg, 57%). MS (ISP): 477,1 (IM-tBu+H]", 533,1 ((M+H]").

d) (S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

(S)-tert-Butyl 2-(4-(1-(4~(triflometoxy)phenyl)-1H-pyrazol-4-carboxamido)
phenyl)morpholin-4-carboxylat (60 mg, 0,11 mmol) dugc hoa tan trong dioxan (0,5 ml)
va dung dich ctia HCI trong dioxan (4 M, 0,42 ml, 1,69 mmol) dugc bd sung. H3n hop
phan (g nay dugc khudy trong 90 phit & 60°C. Sau khi 1am lanh ete dugc bd sung, chét
ran nay duoc loc ra, dugc rira bang ete va dugc lam khd trong chan khéng & 60°C d tao
ra (S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-
carboxamit hydroclorua (46 mg, 87%) dudi dang cht rdn mau tring. MS (ISP): 433,2
(IM+H]").

Viduy 27

(R)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

L

Hop chit & d& muc nay thu dugc tuong tu véi hop chat vi du 26 st dung 4-
(diflometoxy)phenyl)-hydrazin hydroclorua thay cho 4-(triflometoxy)phenyl)hydrazin
hydroclorua trong buéc a) va (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat
thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat trong budc c). Chit rin
mau tring nhat. MS (ISP): 415,2 ((M+H].

-37-



21072

Vidu 28

(S)-1-(6-etoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

/N\
i
- T

/0 ?

Hop chit & dé muc nay duoc diéu ché twong tu vdi hop chit Vi du 14 str dung 2-
bromo-6-etoxypyridin thay cho 2-bromo-4-(triflometyl)pyridin va gia nhiét & 120°C
trong 24 gid trong budc b).

Chét rdn mau tring. MS (ISP): 394,1 ([M+H]").
Vi du 29

(8)-1-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

Hop chit & d& muc nay thu dugc tuong tu vdi hop chét vi du 26 st dung (2,2-
diflobenzo[d][1,3]-dioxol-5-yl)hydrazin hydroclorua thay cho 4-(triflometoxy)phenyl)
hydrazin hydroclorua trong budc a). Chat rin mau vang. MS (ISP): 429,3 (IM+H]").

Vidu 30

(8)-1-(5-clopyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
-N N<
CI’C?’NQ\WH
. %
N

H
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Hop chit & d& muc nay dugc didu ché tuong tu vdi hop chit Vi du 18 s dung axit
1-(5-clo-pyrimidin-2-yl)-1H-pyrazol-4-carboxylic thay cho axit 1-(3-flophenyl)-1H-
pyrazol-4-carboxylic trong budc a) va gia nhiét 30 phit & 60°C thay cho nhiét d trong
phong trong budc b).

Chét rin mau tring nhat. MS (ISP): 385,1 ((M+H]").
Diéu ché axit 1-(5-clo-pyrimidin-2-yl)-1H-pyrazol-4-carboxylic:
a) etyl 1-(5-clopyrimidin-2-yl)-1H-pyrazol-4-carboxylat:

Trong mbi trudng Ny, 5-clo-2-hydrazinylpyrimidin (200 mg, 1,38 mmol, duwong
luong: 1,00) dugc két hop véi etanol (15 ml). HC1 4 M trong dioxan (346 pl, 1,38 mmol,
duong luong: 1,00) (hdn hop phin Ung nay try thanh dung dich khong mau) duoc bd
sung va hon hop phéan mg nay duoc lam lanh xubng 0°C (hdn hgp phan tng nay tro
thanh huyén phi mau tréng). Dung dich ctia etyl 2-formyl-3-oxopropanoat (CAS 80370-
42-9) (199 mg, 1,38 mmol, duong luong: 1,00) trong etanol (2,6 ml) duge bd sung (hdn
hop phan tmg nay trd thanh huyén phd mau vang sdm), va phan tng nay dugc khudy &
nhiét do trong phong trong hon 1 gi¢. Dung méi dugc loai bd va hdn hgp phan tng nay
duoc tao huyén pht trong CH,Cl,, duoc loc ra va duge ¢b trong chin khong dé tao ra 230
mg chit rn mau tring. MS (ISP): 253,0 ((M+H]").

b) axit 1-(5-clo-pyrimidin-2-yl)-1H-pyrazol-4-carboxylic:

Trong moéi trudng N, etyl 1-(5-clopyrimidin-2-yl)-1H-pyrazol-4-carboxylat (230
mg, 910 umol, duong luong: 1,00) dugc hoa tan trong THF (1,5 ml) va nuéc (0,8 ml).
Dung dich LiOH 1 M trong nudce (1,18 ml, 1,18 mmol, duong luong: 1,3) duge bd sung
(hon hop phén Ung ndy trd thanh dung dich mau cam) va hén hop phan tng nay duoc
khudy & nhiét d6 80°C trong hon 2 gi¢. Dung méi dugc loai bd trong chin khong sau d6
dugc pha lodng trong nuéc. Dung dich ndy dugc axit héa bing dung dich HCI 1 M cho
dén khi do pH = 2; axit nay duoc két tha; hén hop nay duogc loc va banh loc duoc lam

khé trong chan khéng, tao ra 89 mg chét rin mau tring nhat.
Vidu 31

(S)-1-(4-(diflometoxy)phenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-

carboxamit hydroclorua
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O Py -

H
a) tert-butyl 1-(4-(diflometoxy)phenyl)-5-metyl-1H-pyrazol-4-carboxylat:

Trong moéi truong N,, tert-butyl 3-oxobutanoat (387 mg, 406 ul, 2,37 mmol,
duong luong: 1,00), p-TsOH monohydrat (10 mg, 52,6 pmol, dwong lugng: 0,0221) duoc
két hop véi 1,1-dimetoxy-N,N-dimetylmetanamin (337 mg, 376 pl, 2,66 mmol, duong
lugng: 1,12) trong dng vi séng. Dung dich mau vang dugc gia nhi¢t & 130°C trong 15
phut. Dung dich mau dé sdm tao ra dugc ¢ trong chan khéng va duge hoa tan trong
axetonitril (1,8 ml). Trietylamin (1,83 g, 2,5 ml, 18,1 mmol, duong lugng: 7,61) va (4-
(diflometoxy)phenyl) hydrazin hydroclorua (0,500 g, 2,37 mmol, duong luong: 1,00)
duoc bd sung. Hon hop phan tmg niy dugc khudy & nhiét do trong phong qua dém. Hn
hop phan tng nay duogc phan bd gitta nuée va EtOAc; duoc chiét; pha hitu co duge lam
kho bang Mg.SO4; duogc loc; dugce ¢ trong chan khong: 781 mg. Nguyén liéu tho duoc
tinh ché bang sic ky nhanh (silicagel, 70,5% dén 15% EtOAc trong heptan).

Chét rin mau vang. MS (ISP): 325,1 ([M+H]").

Ngoai ra, 65 mg tert-butyl 1-(4-(diflometoxy)phenyl)-3-metyl-1H-pyrazol-4-
carboxylat duge phan tich dudi dang chit rin mau vang. MS (ISP): 325,1 ([M+H]").
b) (S)-tert-butyl 2-(4-(1-(4-(diflometoxy)phenyl)-5-metyl-1H-pyrazol-4-carboxamido)
phenyl)morpholin-4-carboxylat:

Trong mo6i trudong N,, tert-butyl 1-(4-(diflometoxy)phenyl)-5-metyl-1H-pyrazol-4-
carboxylat (0,100 g, 308 pmol, dwong lugng: 1,00) dugce hoa tan trong DCM (5,00 ml).
Trietylsilan (343 mg, 468 pl, 2,95 mmol, duong luong: 9,55) va TFA (696 mg, 468 ul,
6,11 mmol, duong lugng: 19,8) dugc bd sung va hdn hop phan tng ndy dugc khudy &
nhiét d6 trong phong trong hon 4 ngay. Céc chét phan tng va dung méi dugc 1am bay hoi;
dugc lam khd trong méi truong chan khéng cao. Phan can duoc Qghién min trong DCM
(3 1an) va dugc bay hoi. Phin cin dugc hoa tan trong DCM (1,00 ml). 1-Clo-N,N2-
trimetypropenylamin (47,4 mg, 46,9 ul, 355 pmol, duong lugng: 1,15) dugc bd sung
tung giot. Sau 10 phut & nhiét d trong phong, dung dich chita (S)-tert-butyl 2-(4-
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aminophenyl)morpholin-4-carboxylat (94,4 mg, 339 pmol, duong luong: 1,1) va
etyldiisopropylamin (120 mg, 153 pl, 925 umol, duong luong: 3,00) trong DCM (1,00 ml)
dugc bd sung. Hén hop phéan tng nay dugc khudy & nhiét d6 trong phong trong hon 30
phtt. Hdn hop phan tmg nay dugc chiét bing dung dich CH,Cl, va axit xitric 1M pha
hitu co duge lam kho bang MgS0,; duge loc; dugc cd trong chan khong. Nguyén liéu tho
dugc tinh ché bang séc ky nhanh (silicagel, 20 g, 5% dén 50% EtOAc trong heptan) tao
ra 114 mg chat rdn mau tring. EIC: 527,5 (M-H)-

¢)  (S)-1-(4-(diflometoxy)phenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-
carboxamit hydroclorua:

Trong moi trudng N, (S)-tert-butyl 2-(4-(1-(4-(diflometoxy)phenyl)-5-metyl-1H-
pyrazol-4-carboxamido)phenyl)morpholin-4-carboxylat (0,144 g, 272 pumol, dwong luong:
1,00) dugc hoa tan trong dioxan (0,5 ml). HCl 4 M trong dioxan (1,02 ml, 4,09 mmol,
duong luong: 15) dugc bd sung ting giot (hn hop phan tng nay tré thanh dung dich
mau vang). Hon hop phan tng niy dugc khudy & nhiét d6 60°C trong hon 1 gi0. Dung
mdi ndy dugc lam bay hoi va phan cin ndy dwoc lam kho trong moi truong chan khéng
cao. Phén cin duoc nghién min trong CH,Cly; dugce loc va duge lam khod trong méi
trudng chan khong cao, tao ra 124 mg chat rén mau tréng. MS (ISP): 429,2 (IM+HTH.

Vidu 32
(S)-1-(4-(diflometoxy)phenyl)-3-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

)

N
H

Hop chit & dé muc nay dugc diéu ché tuong tu véi hop chét Vi du 31 st dung tert-
butyl 1-(4-(diflometoxy)phenyl)-3-metyl-1H-pyrazol-4-carboxylat dugc phan Iap trong

budc a) trong budce b).
Chét rdn mau tring. MS (ISP): 429,2 ([M+H]).

Vidu33
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(S)-1-(6-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua
Cl
N H
N;>— \Jﬁr
o Q. [Oj
N
H

Hop chit & & muc nay duoc didu ché twong tw v6i hop chét Vi du 18 st dung axit
1-(6-clopyrazin-2-yl)-1H-pyrazol-4-carboxylic thay cho axit 1-(6-metoxypyridin-2-yl)-
1H-pyrazol-4-carboxylic

Chét rdn mau tring. MS (ISP): 385,1 ([M+H]).

Diéu ché axit 1-(6-clopyrazin-2-yl)-1H-pyrazol-4-carboxylic: twong tu véi axit 1-
(5-clo-pyrimidin-2-yl)-1H-pyrazol-4-carboxylic (Vi du 30 a-b) st dung 2-clo-6-
hydrazinylpyrazin hydroclorua thay cho 5-clo-2-hydrazinylpyrimidin trong budc a).

Vidu 34

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-4-yl)-1H-pyrazol-4-

carboxamit hydroclorua

F_ F
F>S’N /N\
O \©":,4’[Oj
N
H
Hop chét & dé muc nay dugc diéu ché tuong tu voi hop chit Vi du 14 st dung 4-
clo-2-(triflometyl)pyrimidin thay cho 2-bromo-4-(triflometyl) trong budc b).
Chét rdn mau tring. MS (ISP): 419,2 ([M+H]").
Vi du 35

(S)-1-(4-xyanophenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

-42-



Hop chit & & muc nay dugc didu ché tuong tu véi hop chét Vi du 31 sir dung 4-
hydrazinylbenzonitril hydroclorua thay cho (4-(diflometoxy)phenyl)hydrazin hydroclorua

va metyl 3-oxobutanoat thay cho tert-butyl 3-oxobutanoat trong buéc a).
Chét rdn mau tring. MS (ISP): 388,4 ([M+H]").
Vidu 36

(S)-1-(2-clopyrimidin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
CI\/"N N
N<:__\>’ N/\D\WH
IO
$

Hop chat & d& myc ndy dugce diéu ché twong tu véi hop chét Vi du 14 sir dung 2,4-
diclopyrimidin thay cho 2-bromo-4-(triflometyl)pyridin va 2,5 gid & nhiét d6 trong phong
trong budc b).

Chét rin mau tring. MS (ISP): 385,0 ([M+H]").
Vi du 37

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-4-

carboxamit hydroclorua

F / N\ N=
H
F"—Q }-N\;\H/N
F N
0 [

o

N
H

-43-



21072

Hop chit & dé muc nay duoc diéu ché twong tw véi hop chit Vi du 14 st dung 2-
clo-5-(triflometyl)pyrimidin thay cho 2-bromo-4-(triflometyl)pyridin va 1 gid & 120°C
trong budc b).

Chat rin méau tring nhat. MS (ISP): 419,0 ([M+H]").
Vidu 38

(8)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrazin-2-y1)-1H-pyrazol-4-

carboxamit hydroclorua

Hop chit & d& muc nay dugc didu ché tuong tu vdoi hop chét Vi du 14 st dung 2-
iodo-6-(triflometyl)pyrazin thay cho 2-bromo-4-(triflometyl)pyridin va 1 gio & 120°C
trong budc b).

Chét rin mau trdng nhat. MS (ISP): 419,0 ([M+H]".
Vidu 39

(8)-1-(6-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
N N
ag N
N=
o U . [Oj
N
H

Hop chit & d& muc nay dugc didu ché tuong tu vdi hop chat Vi du 14 st dung 2-
clo-6-metylpyrazin thay cho 2-bromo-4-(triflometyl)pyridin va 1 gi® & 120°C trong budc
b).

Chét rin mau tring nhat. MS (ISP): 365,2 ([M+H].

Vidu 40
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(S)-1-(5-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit

hydroclorua
N=
()

H

Hop chit & dé muc nay duogc didu ché tuwong tu voi hop chat Vi du 14 st dung 2-
clo-5-metylpyrazin thay cho 2-bromo-4-(triflometyl)pyridin va 1 gi¢ & 120°C trong budc
b).

Chit rin mau tring nhat. MS (ISP): 365,2 ([M+H]".
Vidu 41

(S)-1-(3-clopyrazin-2-y1)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua

T
®

Hop chit & d&& muc nay dugc diéu ché tuong tu véi hop chat Vi du 14 st dung 2,3-

diclopyrazin thay cho 2-bromo-4-(triflometyl)pyridin va 1 gi & 120°C trong budéc b).
Chét rdn mau tring. MS (ISP): 385,0 ([M+H]").
Vidu42

(S)-1-(5-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit

hydroclorua
N N
N= /—;>—N B
N=
o R A [:o:]
N
H
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Hop chit & dé& muc nay duogc diéu ché twong tu véi hop chat Vi du 14 st dung 5-
bromopyrazin-2-carbonitril thay cho 2-bromo-4-(triflometyl)pyridin va 1 gi¢ & 120°C
trong budce b).

Chét rin mau vang nhat. MS (ISP): 376,1 ([M+H]).
Vi du 43

(S)-1-(4-metylpyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
/ Pi N=
I
—N
o QA [oj
N
H

Hop chit & d& muc nay duogc didu ché tuong tur véi hop chét Vi du 14 st dung 2-

bromo-4-metylpyrimidin thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).
Chét rin mau tréng nhat. MS (ISP): 365,2 ([M+H]).
Vidu 44

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrimidin-4-yl)-1H-pyrazol-4-

carboxamit hydroclorua

Hop chit & d& muc nay dugc diéu ché twong tu véi hop chdt Vi du 14 su dung 4-
clo-6-(triflometyl)pyrimidin thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).

Chét rin mau tréng nhat. MS (ISP): 419,2 ([M+H]).
Vi dy 45

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-5-yl)- 1 H-pyrazol-4-

carboxamit hydroclorua
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Hop chét & d& muyc nay dugc didu ché tuong tur v6i hop chét Vi du 14 sir dung 5-
clo-2-(triflometyl)pyrimidin thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).

Chét rdn mau tring nhat. MS (ISP): 419,2 ([M+H]").
Vidu 46

(S)-1-(5-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit

hydroclorua
N N=
cl / ‘\>"N = s
N=
o A, [:o:]
N
H

Hop chit & d& muyc ndy dugc diéu ché tuong tu v6i hop chat Vi du 14 st dung 2,5-

diclopyrazin thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).
Chét rin mau tring nhat. MS (ISP): 385,0 ([M+H]".
Vidu 47

(S)-1-(6-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
N
N N=
T A
N=
o0 K A, [Oj

N
H

Hop chét & dé muc nay duge didu ché twong tu v6i hop chit Vi du 14 st dung 6-
clopyrazin-2-carbonitril thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chét rdn mau vang nhat. MS (ISP): 376,1 ([M+H]").
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Vidu 48

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyrimidin-2-yl)- 1 H-pyrazol-4-

carboxamit hydroclorua

Hop chit & dé muc nay duoc diéu ché tuong tu véi hop chit Vi du 14 sir dung 2-
clo-4-(triflometyl)pyrimidin thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chét rdn mau tring nhat. MS (ISP): 419,2 ((M+H]").
Vi du 49

(R)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua
N\
[ H
NE—Q‘ N\;\WN
F o] \@[Oj
N
H

Hop chét ¢ dé muyc nay dugc didu ché tuong ty v6i hp chét Vi du 14 st dung 3,4-
diflobenzonitril thay cho 2-bromo-4-(triflometyl)pyridin va (R)-tert-butyl 2-(4-
aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-(4-aminophenyl)
morpholin-4-carboxylat va gia nhi¢t & 120°C trong 24 gi¢ trong buéc b).

Chét rin mau vang nhat. MS (ISP): 392,3 ([M+H]".
Vidu 50

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyridin-4-yl)-1H-pyrazol-4-

carboxamit hydroclorua
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Hop chit & dé muc nay dugc diéu ché twong tu voi hop chét Vi du 14 st dung 4-
clo-2-(triflometyl)pyridin thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chét rdn mau tring. MS (ISP): 418,2 ([M+H]".
Vi du 51

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyridin-3-yl)-1 H-pyrazol-4-

carboxamit hydroclorua

0]

®
N
H

Hop chit & dé& muc nay dugc diéu ché tuong tw véi hop chét Vi du 14 st dung 5-
bromo-2-(triflometyl)pyridin thay cho 2-bromo-4-(triflometyl)pyridin trong buégc b).

Chét rin mau trdng. MS (ISP): 418,2 ([M+H].
Vidu 52

(S)-1-(3-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit

hydroclorua

Hop chét & dé muc nay duoc diéu ché twong tu voi hop chét Vi du 14 sir dung 3-

clopyrazin-2-carbonitril thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chét ran mau tring. MS (ISP): 376,4 (IM+H]").
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Vidu 53

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrazin-2-yl)-1H-pyrazol-4-

carboxamit hydroclorua

Hop chit ¢ d& muc nay dugc diéu ché tuong tw véi hop chit Vi du 14 sir dung 2-

clo-5-(triflometyl)pyrazin thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).
Chét rdn mau vang nhat. MS (ISP): 419,9([M-+H]).
Vidu 54

(4-pyrolidin-3-yl-phenyl)-amit cta axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic
N
H
OQ/N\%(N
-
F )

N
H
Hop chit & dé muc nay thu duoc tuong tu véi hop chét vi du 26 st dung sir dung
4-(diflometoxy) phenyl)-hydrazin hydroclorua thay cho 4-(triflometoxy)phenyl)hydrazin
hydroclorua trong budc a) va tert-butyl (RS)-3-(4-aminophenyl)pyrolidin-1-carboxylat
thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat trong budc ¢). Chét rin
mau trdng. MS (ISP): 399,16 ([M+H]).
Vidu 55
(4-piperidin-3-yl-phenyl)-amit ctia axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic hydroclorua
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Hop chit & d muc nay thu duoc tuong tu véi hop chét vi du 26 st dung 4-
(diflometoxy) phenyl)-hydrazin hydroclorua thay cho 4-(triflometoxy)phenyl)hydrazin
hydroclorua trong buéc a) va tert-butyl (RS)-3-(4-aminophenyl)piperidin-1-carboxylat
thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat trong budc ¢). Chét rin
mau tring. MS (ISP): 413,6 (IM-+H]H.

Vidu 56

(S)-1-(6-xyclopropylpyrimidin-4-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

“CzN Nﬂjj\ﬂ/H
jj ey
0 O
()

H

Hop chit & d& muc nay dugc didu ché tuong ty véi hop chét Vi du 14 si dung 4-
clo-6-xyclopropylpyrimidin thay cho 2-bromo-4-(triflometyl)pyridin trong budc b).

Chét rdn mau tréng. MS (ISP): 391,6 ([M+H]").
Vidu 57

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)thiazol-2-y1)-1H-pyrazol-4-

carboxamit hydroclorua

0]

@
N
H

Hop chit & d& muc nay duogc diéu ché tuong tu véi hop chat Vi du 14 st dung 2-
bromo-4-(triflometyl)thiazol thay cho 2-bromo-4-(triflometyl)pyridin trong buéc b).
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Chét rdn mau tring. MS (ISP): 424,4 (IM+H]).

Céc hop chét c6 cong thirc I va cic mubi cong duge dung cta ching ¢6 céc tinh
chit duogc 1y c6 gié tri. Pac biét 13, da phat hién ra ring cac hop chét theo sang ché c6 i

luc cao ddi véi cac thu thé c6 1ién quan dén amin vét (TAAR), dac biét la TAARI.
Céc hop chét dugc danh gi4 bang thir nghiém néu sau day.
Nguyén liéu va phuong phép
Xay dung céu tric plasmit biéu hién TAAR va dong t bao dugc chuyén nhidm én dinh

Dé xdy dung céu tric cac plasmit bidu hién, céc trinh tw ma héa TAAR1 & ngudi,
chuot céng va chudt nhit duoc khuéch dai tir ADN hé gen, v& co ban nhu dugc mo ta béi
Lindemann va cac dong cong su. [14]. Hé thng Expand High Fidelity PCR System
(Roche Diagnostics) dugc sir dung véi 1,5 mM Mg®* va céc sén phim PCR sau khi tinh
ché duoc tach dong vao vecto tach dong pCR2.1-TOPO (Invitrogen) theo huéng din ciia
nha san xuit. Cac san phdm PCR duoc tach dong phu vao vecto pIRESneo2 (BD
Clontech, Palo Alto, California), va cac vecto biéu hién duge x4c nhan trinh tu trude khi

dua vao céc dong t€ bao.

Céc té bao HEK293 (ATCC # CRL-1573) dwoc nudi cdy chi yéu nhu Lindemann
va cac cong sy md ta. (2005). Dé tao ra dong té bao duoc chuyén nhiém &n dinh, cac t&
bao HEK293 dugc chuyén nhiém bing cac plasmit biéu hién pIRESneo2 mang trinh tu
mi hoéa TAAR (dugc m6 ta & trén) véi Lipofectamin 2000 (Invitrogen) theo cac hudng
dan cta nha san xuat, va 24 gid sau khi chuyén nhiém, méi truong nudi cdy duoc bd sung
1 mg/ml G418 (Sigma, Buchs, Thuy Si). Sau khi nudi cy khoang 10 ngay, cac dong vb
tinh dugc phén 1ap, dugc nhan 1én va dugc thir nghiém tinh dap tmg v&i amin vét (it ca
cac hop chit dugc mua tu Sigma) béng hé théng thir nghiém mién dich cAMP Biotrak
Enzyme (EIA) (Amersham), theo quy trinh EIA khong axyl héa dugc nha san xuét cung
cép. Cac dong t& bao don dong thé hién ECs, én dinh sau 15 lan cdy chuyén duoc sir

dung cho tit ca cac nghién ciru tiép theo.
Thir nghiém lién két phdi tir phong xa trén TAAR1 & chudt
Chuén bi mang va lién két phdi tir phéng xa.

Céc té bao HEK-293 biéu hién 6n dinh TAAR1 & chudt cdng dugc giit & nhiét do
37°C va 5% CO, trong mdi truong DMEM c6 ndng d6 glucoza cao, chira huyét thanh bao _
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thai bé (10%, dugc bat hoat béi nhiét d6 trong 30 phat & nhist db 56°C),
penixilin/streptomyxin (1%), va 375 pg/ml genetixin (Gibco). Cac t& bao nay duoc léy ra
khoi cac binh nudi cdy bang cach st dung trypsin/ EDTA, thu hoach, rira hai 1in bing
PBS lanh nhu d4 (khong c6 Ca™" va Mg™), duoc tao vién ling & tbc do 1000 vong/phut
trong 5 phut & nhiét ¢ 4°C, dugc lam dong lanh va duge bao quan & nhiét 46 -80°C. Cac
vién léng sau khi lam déng lanh duoc tai tao huyén phu trong 20 ml HEPES-NaOH (20
mM, d6 pH=7,4) cha 10 mM EDTA va dugc dong héa bing may ddng hoa Polytron
(PT 6000, Kinematica) & tdc do 14000 vong/phut trong 20 gidy. Ly tim dich ddng héa
ndy & tde d6 480000 m/gidy” trong 30 phitt & nhiét do 4°C. Sau d6, ldy dich ndi ra va bo
di, va céc vién ling duoc tai tao huyén pht trong 20 ml HEPES-NaOH (20 mM, 46
pH=7,4) chita 0,1 mM EDTA bang céch sit dung thiét bj Polytron (20 gidy & téc do
14000 vong/phut). Lap lai quy trinh nay va vién ling cudi ciing duoc tai huyén pha trong
HEPES-NaOH chira 0,1 mM EDTA va dugc ddng hoéa bang cach sir dung may ddng héa
Polytron. Thong thudng, phan uéc 2 ml ctia ché phdm mang dugc bao quan & nhiét db -
80°C. V&i mdi mé mang mdi, hiang sb phan ly (Kd) duoc x4c dinh thong qua duong cong
bdo hoa. Phdi tir phong xa TAARI 3[H]-(S)—4-[(etyl-phenyl-amino)-metyl]-4,5-dihydro-
oxazol-2-ylamin (dugc mo ta trong WO 2008/098857) dugc sir dung & ndng do bing gia
tri Kd tinh dugc, ma thuong xung quanh khoang 2,3 nM, tao ra mic lién két véi khoang
0,2% phdi tir phong xa v lién két ddc hiéu vao khoang 85% trong tdng lién két. Lién két
khong dic hiéu duoc xic dinh bing luong 3[H]-(S)-4-[(etyl-phenyl-amino)-metyl]-4,5-
dihydro-oxazol-2-ylamin dugc lién két khi c6 mat 10 uM phdi tir khong duge danh dAu.
Tét ca cac hop chat dugc thir nghiém & khoang ndng d rong (tir 10 pM dén 10 pM), lap
lai hai 1an. Céc hop chit thir nghiém (20u1/18) dugc chuyén vao trong dia siu c6 96 13
(TrefflLab), va 180 ul HEPES-NaOH (20 mM, d6 pH=7,4) chira MgCl, (10 mM) va
CaCl, (2 mM) (dém lién két), 300 pl phdi tir phong xa *[H]-(S)-4-[(etyl-phenyl-amino)-
metyl]-4,5-dihydro-oxazol-2-ylamin & ndng d¢ 14 3,3 x Kd tinh bang nM va b sung 500
ul mang té bao (duoc tai huyén phil & ndng do 50ug protein cho mdi ml). Cac dia sdu 96
16 dugc G trong 1 gir & nhiét d6 4°C. Viée G duge chdm dut bing cach loc nhanh qua céc
dia Unifilter-96 (Packard Instrument Company) va thiét bi loc bing thuy tinh GF/C
(Perkin Elmer) d4 ngdm trugc trong 1 gio trong polyetylenimin (0,3%) va rira ba lan béng
1 ml dém lién két lanh. Sau khi bd sung 45 ul Microscint 40 (PerkinElmer) dia Unifilter-

96 dugc lam kin va sau 1 gid, dém hoat tinh phéng xa bing cach st dung thiét bi &ém
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nhép nhdy vi dia TopCount (TopCount Microplate Scintillation Counter (Packard

Instrument Company).
Thir nghiém lién két phéi tir phong xa trén TAAR1 & chudt
Chuén bi mang té bao va lién két phdi tir phong xa.

Céc t€ bao HEK-293 biéu hién dn dinh TAAR1 & chudt duoc bao quan & nhidt do
37°C va 5% CO,trong moi truong DMEM chira glucoza véi ndng dd cao, chira huyét
thanh bao thai bé (10%, bi bit hoat bing nhiét do trong 30 phat & 56°C),
penixilin/streptomyxin (1%), va 375 pg/ml genetixin (Gibco). Cac t& bao dugc ldy ra
khoi cac binh nudi cdy bang cach s dung trypsin/ EDTA, thu hoach, rtra hai 14n bang
PBS lanh nhu d4 (khéng c6 Ca®* va Mg™"), duge tao vién léng & tde d6 1000 vong/phut
trong 5 phut ¢ nhiét d6 4°C, dugc lam dong lanh va duge bdo quan & nhiét d6 -80°C. Céc
vién ling sau khi dong lanh dugc tao huyén phu trong 20 ml HEPES-NaOH (20 mM, do
pH=7,4) chira 10 mM EDTA va dugc dong héa bang may ddng héa Polytron (PT 6000,
Kinematica) & tbc do 14000 vong/phut trong 20 gidy. Ly tdm dich dong héa & téc do
480000 m/gidy* trong 30 phit & nhiét d6 4°C. Sau d6, 1iy dich ndi ra va bd di, va vién
léng dugc tai tao huyén phu trong 20 ml HEPES-NaOH (20 mM, d¢ pH=7,4) chira 0,1
mM EDTA bang cich sir dung mdy ddng héa Polytron (20 gidy & téc do 14000
vong/phit). Lip lai quy trinh ndy va vién ling cudi cing duoc tai huyén phi trong
HEPES-NaOH chira EDTA 0,1 mM va dugc ddng héa bing cach sir dung may ddng héa
Polytron. Thong thuong, phan uéc 2 ml phan mang té bao dwoc bao quan ¢ nhiét do -
80°C. V6i mbi mé mang mdi, hang sb phén ly (Kd) duoc xac dinh thong qua duong cong
bdo hoa. Phéi tir phong xa TAARI 3[H]—(S)-4-[(e:‘cyl-phenyl-amino)-metyl]-4,5-dihydro-
oxazol-2-ylamin (dugc mé ta trong WO 2008/098857) dugc st dung & ndng d6 bing gia
tri Kd tinh duoc, ma thuong bang khoang 0,7 nM, lién két voi khoang 0,5% phéi tir
phong xa va % lién két dic hiéu vao khoang 70% trong tdng lién két. Lién két khong dac
hiéu dugc xidc dinh bing luong 3[H]-(S)-4-[(etyl-phenyl-amino)-metyl]-4,5-dihydro-
oxazol-2-ylamin dugc lién két khi c6 mat cia 10 uM phdi tir khéng duge danh déu. Tht
ca cac hop chat dugc thir nghiém & khoang ndng d6 rong (tir 10 pM &n 10 uM) va lap
lai hai 1n. C4c hop chét thir nghiém (20ul/18) dwgc chuyén vao trong dia sau c6 96 13
(TreffLab), va 180 pl HEPES-NaOH (20 mM, d¢ pH=7,4) chita MgCl, (10 mM) va
CaCl, (2 mM) (dém lién két), 300 ul phéi tir phdéng xa 3 [H]-(S)-4-[(etyl-phenyl-amino)-
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metyl]-4,5-dihydro-oxazol-2-ylamin & ndng d6 13 3,3 x Kd tinh theo nM va b sung 500
pl mang (dugc tai huyén phi & ndng d6 60ug protein cho mdi ml). Cac dia sau 96 15
duoc U trong 1 gid & nhiét d6 4°C. Viée t duge chdm dit béng cach loc nhanh qua cac
dia Unifilter-96 (Packard Instrument Company) va thiét bi loc bing thuy tinh GF/C
(Perkin Elmer) dugc ngdm trudc trong 1 git trong polyetylenimin (0,3%) va rira ba lan
bang 1 ml dém lién két lanh. Sau khi bd sung 45 pl Microscint 40 (PerkinElmer) dia
Unifilter-96 duge lam kin va sau 1 gio &m hoat tinh phéng xa bang cach st dung may

dém vi dia TopCount Microplate Scintillation Counter (Packard Instrument Company).

Céc hop chét thé hién gia tri K; (uM) & chudt nhit hosic chudt céng trén TAARI
nim trong khoang <0,2 uM nhu duge thé hién trong bang dudi day.

Vidy Ki (uM) Vidy K;(uM) Vidy K; (pM)
chudt nhét/chudt cbng chudt nhét/chudt chudt nhét/chudt
céng céng
1 0,0086/ 20 0,0041 / 39 0,0088/
0,229 0,0059 0,0435
2 0,0144/ 21 0,0017/ 40 0,0119/
0,4014 | 0,004 0,1258
3 0,0025/ 22 0,001 / 41 0,0275/
0,0165 0,0014 0,0814
4 0,0007/ 23 0,0041/ 42 0,0199/
0,0033 0,007 0,0326
5 0,0015/ 24 0,0175/ 43 0,0554/
0,0039 0,0154 0,315
6 0,0028/ 25 0,0082/ 44 0,0099/
0,007 0,0078 0,0041
7 0,0016/ 26 0,0007 45 0,0214/
0,0046 0,0005 0,0059
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8 0,0089/ 27 0,0013/ 46 0,0031/
0,0147 0,001 0,0056
9 0,0017/ 28 0,0008/ 47 0,0195/
0,0043 0,0022 0,0345
10 0,0012/ 29 0,0023/ 48 0,0531/
0,0041 0,0014 0,1486
11 0,0023/ 30 0,0166/ 49 0,0049/
0,0023 0,1352 0,0033
12 0,0012/ 31 0,0013/ 50 0,0077/
0,0011 0,045 0,0038
13 0,0023/ 32 0,0008/ 51 0,0064/
0,0072 0,0002 0,0048
14 0,0013/ 33 0,0032/ 52 0,0179/
0,0019 0,0068 0,0451
15 0,0016/ 34 0,0054/ 53 0,0082/
0,0036 0,0035 0,0038
16 0,0035/ 35 0,0601/ 54 0,0016/ 0,0011
0,0029 0,167
17 0,0021/ 36 0,0086/ 55 0,002/ 0,003
0,0015 0,0054
18 0,001/ 37 0,0615/ 56 0,0051/
0,0029 0,0931 0,0052
19 0,0135/ 38 0,0075/ 57 0,0019/
0,016 0,0059 0,0011
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Céc hop chat c¢6 cong thire I va cac mudi dugc dung clia cac hop chit c6 cong thic
I c6 thé duoc dung lam thubc, vi du, & dang cac ché phém duoc. Céac ché phém duoc cb
thé dugc ding qua duong miéng, vi du, & dang vién nén, vién nén dugc bao, vién bao
duodng, vién nang ctng va mém, dung dich, nhii twong hoic huyén phu. Tuy nhién, viéc
dung c6 thé duogc thue hién qua tryc trang, vi du, & dang céc vién thudc dan, hodc ngoai

duong tiu hoa, vi dy, & dang dung dich dé tiém.

Céc hop chat ¢ cong thirc I ¢6 thé dugc bao ché cling véi cht mang v6 co hodc
hitu co khdng c¢6 dugce tinh dé san xuét ra cac ché phém dugc. Lactoza, tinh bdt ngd hodc
céc hop chét cta nd, bot tale, cac axit stearic hodc cadc mudi clia né va cac loai tuwong tu
c6 thé duoc st dung, vi du, nhu céc chét mang cho vién nén, vién nén duoc bao, vién bao
dudng va vién nang gelatin cimg. Céc chat mang thich hop cho vién nang gelatin mém 13,
vi du, ddu thuc vat, sép, chét béo, cac rugu polyhydric ban ran va 16ng va cac chat tuong
tu. Tuy nhién, tly thudc vao ban chét ctia hoat chét, trong truong hop vién nang gelatin
mém thuong khéng cin chit mang. Céc chét mang thich hop d& tao ra cac dung dich va
si-r6, vi du, 1a nudce, rugu polyhydric, glyxerol, dau thuc vat va cac chit tuong tu. Céc
chét mang thich hop cho vién dan 14, vi du, ddu tu nhién ho#c héa rén, sap, chét béo, cac

rugu polyhydric ban rin hoic 1ong va céc chit turong ty.

Ngoai ra, cdc ché pham duogc c6 theé chira cac chat bao quan, cac chat 1am tan, chat
lam 6n dinh, chat tao am, chat nhii héa, chat 1am ngot, cac chdt mau, chat tao huong, cac
mudi d€ 1am thay ddi ap suat tham thau, cac chat dém, chat che mui ho#c chat chong oxi

héa. Chuing ciing c6 thé 13 céc chét ¢6 tac dung didu tri khac.

Céc thudc chira hop chit c6 cong thirc I hodc mubdi duge dung clia nd va chét
mang khong c6 tic dung tri liéu cling 14 dbi tuong cua sang ché, cling nhu quy trinh dé
san xuét cac thudc nay, quy trinh nay bao gdm viéc dua mot hodc nhidu hop chét c6 cong
thire I va/hodc céc mudi cdng axit duge dung va, néu mubn, mot hodc nhidu chit cé tac
dung didu tri khac cling véi mot hodc nhidu chat mang khong cé tac dung tri liéu vao
dang dung theo y ly Galien.

Céc chi dinh bénh duogc wu tién nhéit theo sang ché 1a cac chi dinh bénh ma bao
gém rdi loan cua hé than kinh trung uwong, vi du didu tri hodc ngéan ngtra bénh trAm cam,
chimg loan tdm than, bénh Parkinson, bénh lo au va rdi loan tding dong giam chu y
(ADHD) va bénh tiéu duong.
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Lidu luong c6 thé thay dbi trong khoang gi¢i han rong va, tit nhién, s& duogc diéu
chinh theo cic yéu ciu riéng trong mdi truong hop cu thé. Trong truong hop dung qua
dudng miéng, liéu lugng cho ngudi 16n ¢o thé thay ddi tir 0,01 mg dén 1000 mg cho mot
ngdy d6i voi hop chit ¢6 cong thuc chung I hodc lugng twong tmg ctia mudi duge dung
ctia n6. Liéu luong hang ngay cé thé duoc st dung dudi dang lidu don hodc & cac lidu
chia nho va, ngoai ra, giéi han trén cling ¢6 thé dugc vuot qua khi lidu luong nay dugc

cho 1 can thiét.
Céng thirc bao ché vién nén (tao hat wét)

Muc Thanh phén mg/vién
5mg 25mg 100mg 500 mg

1. Hop chét ¢6 cong thirc I 5 25 100 500
2. Lactoza DTG khan 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Xenluloza vi tinh thé 30 30 30 150
5. Magie stearat 1 1 1 1
Téng cong 167 167 167 831
| Quy trinh san xuét

1. Trdn cac chit 1, 2, 3 va 4 va tao hat bing nudc tinh khiét.

2. Lam kho hat & nhiét d6 50°C.

3. Dua c4c hat qua thiét bi nghién thich hop.

4. Bb sung chat 5 va tron trong ba phut; &p trén m4dy ép thich hop.
Céng thirc bao ché vién nang
Muc Thanh phén mg/vién nang

5mg 25 mg 100 mg 500 mg

1. Hop chét c¢6 cong thirc I 5 25 100 500
2. Lactoza ngdm nudc 159 123 148 -
3. Tinh bdt ngd 25 35 40 70
4. Bottalc 10 15 10 25
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5. Magie stearat 1 2 2 5
Téng cong 200 200 300 600
Quy trinh san xuét

1. Trdn céc chit 1,2 va 3 trong thiét bi tron thich hop trong 30 pht.
2. BO sung céc chit 4 va 5 va tron trong 3 phut.

3. Nap vao vién nang thich hop.
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YEU CAU BAO HO

1. Hop chét c6 cong thic:

NH
3 O N
R}’{:H
2
AN~ R

trong do:

R' 1a phenyl, tly y duoc thé bang halogen, C,.;-alkyl, Cs¢-xycloalkyl, C,;-alkoxy, xyano,
C,s-alkyl duogc thé bing halogen, C;;-alkyl dugc thé bang hydroxy, C,.;-alkoxy dugc thé
bang halogen hodc C1.7-alkoxy duoc thé bang hydroxy; hodc 1a pyridin-2, 3 hodc 4-yl,
tiy y duge thé bang halogen, C,_-alkyl, C;¢-xycloalkyl, xyano, C;.;-alkyl dugc thé bang
halogen, C;.-alkyl duoc thé béng hydroxyl, C,;-alkoxy, Cj.;-alkoxy duoc thé béng
halogen, hogc Cj.;-alkoxy dugc thé bang hydroxyl; hodc 1a pyrimidin-2, 4 hoic 5-yl, tuy
y dugc thé bang halogen, Cy.-alkyl, C4-xycloalkyl, C,-alkyl dugc thé bing hydroxy
hodc C;.s-alkyl duoc thé bang halogen, hodc 1a pyrazin-2-yl, tity y duoc thé bang halogen,
Ci-alkyl, Csg-xycloalkyl, C.s-alkyl dugc thé bang halogen, C,;-alkyl dugc thé bing
hydroxy hodc xyano, hodc 1a 2,2-diflobenzo[d][1,3]dioxol-5-yl, hodc 1a thiazolyl, tiy y
dugc thé biang C,.;-alkyl dugc thé bing halogen;

R? 13 hydro hodc C-alkyl;

R31a hydro, amino hodc C;_-alkyl;

Z 1a lién két, -CH,- hogc -O-;

hodic mudi cong axit thich hop v& mat dugc ly cuia no.

2. Hop chét theo diém 1, trong d6 hop chit nay ¢ cong thie IA:
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trong do:
R” 14 hydro hoic Cy.;-alkyl;
R1a hydro, amino hoéc C,.;-alkyl;

R*1a hydro, halogen, C,;-alkyl, Cs¢-xycloalkyl, C;-alkoxy, xyano, C;-alkyl dugc thé
biang halogen, Cj;-alkyl dwoc thé bing hydroxyl, C;.;-alkoxy dugc thé bang halogen
hoic C;.;-alkoxy duoc thé b?lng hydroxy;

n bang 1 hozc 2

Z 14 lién két, -CH,- hogc -O-;

hozc mudi cong axit thich hop v& mit dugc ly cua no.

3. Hop chét theo diém 1 hoic 2, trong d6 cac hop chat nay la:
(S)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazol-4-carboxamit;
(S)-5-amino-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1 -(4-metoxyphenyl)-N-(4-(morpholin—2-yl)phenyl)- 1H-pyrazol-4-carboxamit;
(S)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(4-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(4-bromo-2-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-1-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
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(S)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyfazol-4-carboxamit;
(S)-1-(4-xyano-3-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(2-xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit;
(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-1-(4-(diflometoxy)phenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit;

(S)-1-(4-(diflometoxy)phenyl)-3-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit;
(S)-1-(4-xyanophenyl)-5-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(R)-1-(4-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

(4-pyrolidin-3-yl-phenyl)-amit ctia axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic; hodc

(4-piperidin-3-yl-phenyl)-amit cta axit (RS)-1-(4-diflometoxy-phenyl)-1H-pyrazol-4-

carboxylic.

4. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thirc IB:

727
NH

trong do:

la pyridin-2, 3 hodéc 4-yl;

R%1a hydro hodc C,.;-alkyl;
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R’1a hydro, amino hodc C;_;-alkyl,;

R’1a hydro, halogen, C,.;-alkyl, C;.¢-xycloalkyl, xyano, C;_-alkyl dugc thé béng halogen,
C4-alkyl duogc thé béng hydroxy, C;.7-alkoxy, C,.;-alkoxy dugc thé béng halogen, C;;-
alkoxy duoc thé bang hydroxy;

n béng 1 hodc 2;

Z 13 lién két, -CH,- hogc -O-;

hozc mudi cong axit thich hop v& mit duoc ly cua no.

5. Hop chét theo diém bat ky trong sé cac diém tir 1 hogc 4, trong d6 cac hop chit
nay la:

(S)-1-(5-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
S)-1-(5-xyanopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(5-bromopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(5-iodopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-y1)-1H-pyrazol-4-

carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)pyridin-2-yl)-1H-pyrazol-4-
carboxamit;

(S)-1-(4-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-4-carboxamit;
(S)-1-(2-bromopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(6-metoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

2

(S)-1-(3-flo-5-(triflometyl)pyridin-2-yl)-N-(4-(morpholin-2-y1l)phenyl)-1H-pyrazol-4-

carboxamit;
(S)-1-(2-clopyridin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(S)-1-(6-etoxypyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyridin-4-y1)-1H-pyrazol-4-

carboxamit; hodc
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(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyridin-3-yl)-1H-pyrazol-4-

carboxamit.

6. Hop chét theo diém 1, trong d6 hop chét nay c6 cac cong thuc IC1, IC2 va IC3:

M
Z) NH
3 = N
R
H
(Rs)n N\ '\?{Rz
T
=N

IC1

i
NH /\\NH
o O el
(RY); JR? NN N /R
\Rf::7/N\N (R%;%ézzf' N
= 1C2 N

IC3
trong do:

R? 14 hydro hodc C;4-alkyl;

R’ 12 hydro, amino hoic C;.;-alkyl;

R%1a hydro, halogen, C,7-alkyl, Cs.¢-xycloalkyl, Cis-alkyl duoc thé béng halogen hodc
C1.7-alkyl dugc thé bang hydroxy;

Z 1a lién két, -CH,- hogc -O-;

hodc mubi cong axit thich hop v& mat duge ly cta nd.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 hoic 6, trong d6 cac hop chét
nay la:
(S)-1-(5-clopyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-4-y1)-1H-pyrazol-4-

carboxamit;

(S)-1-(2-clopyrimidin-4-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
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(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrimidin-2-y1)-1H-pyrazol-4-

carboxamit;
(S)-1-(4-metylpyrimidin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrimidin-4-y1)-1H-pyrazol-4-

carboxamit;

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(2-(triflometyl)pyrimidin-5-yl)-1H-pyrazol-4-

carboxamit;

(S)-N;(4-(morpho1in—2-y1)phenyl)- 1-(4-(triflometyl)pyrimidin-2-y1)-1H-pyrazol-4-

carboxamit;

(8)-1-(6-xyclopropylpyrimidin-4-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit.

8. Hop chét theo diém 1, trong d6 hop chét nay ¢ cong thirc ID:

27\

NH

ID
trong do:

R?1a hydro hoac C.;-alkyl;

R’la hydro, amino hodc C,;-alkyl;

R’ 1a hydro, halogen, C,;-alkyl, C34-xycloalkyl, C,.;-alkyl duoc thé b%mg halogen, C,;-
alkyl dugc thé bang hydroxyl hodc xyano;

Z 1a lién két, -CH,- hogc -O-;
hodc mubi cong axit thich hop vé& miat dugc ly cua no.

9. Hop chét theo diém bét ky trong sb cac diém tir 1 hoc 8, trong d6 cac hop chit

nay la:
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(S)-N-(4-(morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrazin-2-y1)-1H-pyrazol-4-

carboxamit;
(8)-1-(6-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
S)-1-(5-metylpyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(3-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-4-carboxamit;
(8)-1-(5-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(5-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;
(S)-1-(6-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

(S)-1-(3-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-carboxamit;

hodc

(5)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrazin-2-y1)-1H-pyrazol-4-

carboxamit.
10.  Hop chét theo diém 1, trong d6 hop chit nay ¢6 cong thirc IE:

77\

NH
s
F - 2

trong do:

R%1a hydro hodc C;.;-alkyl;

R31a hydro, amino hoac C,_;-alkyl;

Z 1a lién két, -CH,- hoic -O-;

hodc mudi cong axit thich hop vé miat duoc 1y cua no.

11.  Hop chét theo diém bat ky trong sb cac diém tir 1 hoac 10, trong d6 hop chét nay
1a (S)-1-(2,2-diflobenzo[d][1,3]dioxol-5-y1)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-4-

carboxamit.

12.  Hop chét theo diém 1, trong d6 hop chat nay c6 cong thuec IF:
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Z

NH
3 N
7{“
2
N/ R

R
F, Cﬁl\?/

trong do:

R*1a hydro hodc C,.;-alkyl;

R’ 12 hydro, amino hodc C_-alkyl

Z 14 lién két, -CH,- hodic -O-;

hodc mudi cOng axit thich hop v& mat duoc ly cuia no.

13.  Hop chét theo diém bt ky trong sé cac diém tir 1 hodc 12, trong d6 hop chéit nay
la (S)-N-(4-(morpholin-2-yl)phenyl)-1-(4-(triflometyl)thiazol-2-y1)-1H-pyrazol-4-

carboxamit.

14.  Quy trinh diéu ché hop chét c6 cong thirc I dugc xé4c dinh trong didm bt ky trong

sO cac diém tir 1 dén 13, quy trinh nay bao gdm bude:
tach loai nhom bao vé ciia cac hop chit c6 cong thirc:

0
z’\N <

;{D

3 O N
R>’§TH
N/ R?

R1/ N

dé tao ra hop chét c6 cong thirc I:
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va, néu mudn, chuyén hda cac hgp chat thu dugc thanh cdc mudi cong axit duge dung,

trong d6 cac phan tir thé 1a nhu duge xac dinh trong diém 1.

15.  Duogc phim chita hop chit theo diém bt ky trong sé cc diém tir 1 dén 13 va chét

mang va/hodc t4 dugc dugce dung.
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