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(57) Sang ché dé cap dén hop chat ¢ cong thirc:

R 1A hodc RN IB
trong do:
R! 1a hydro hoic phenyl, duoc thé tily y bang halogen, CN hodc C;.alkoxy hoic C,.
;valkoxy dugc thé bang halogen;
R? 1a hydro hoac C_salkyl;
R3 13 hydro hoic C,.alkyl hoic 1 phenyl tuy ¥ duoc thé bang mot hodc nhiéu phan tir
thé, dugc chon tir halogen, xyano hodc C,salkoxy duoc thé bﬁng halogen, hoac la
pyridinyl, ty ¥ dugc thé bémg halogen hoac C,alkyl dugc thé bang halogen, hoic 1a

pyrimidinyl, tuy y dugc thé bang C,.salkyl duoc thé bang halogen, hodc 1a pyrazinyl, tuy ¥
duogc thé bang halogen, xyano hoic C;.salkyl duoc thé bang halogen;
R* 1a hydro, C;alkyl hoac phenyl;
Z  lalién két, -CH2- hogc -O-;

hodc mudi cong axit duoc dung cia no.

Céc hop chat c6 cac cong thirc 1A va IB theo sang ché c6 thé duogc st dung dé diéu tri
cac bénh CNS nhét dinh. Sang ché ciing dé cap dén quy trinh diéu ché cac hop chat néu
trén va dugc pham chtra chung.
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Linh vuc ky thuit dwoc dé cap

Sang ché d& cap dén hop chét co cong thuc:

z
d\/NH Z/\\
NH
2
O
R N\ H 2 N
[ N R H
RN _ N-R*
N3 o \ /N R
R IA hogc N IB
trong do:
R! la hydro hodc phenyl, thay thé tuy y bang halogen, CN hoic alkoxy thip hodc

R2

R4

Z

alkoxy thap duoc thé bang halogen;

1a hydro hoac alkyl thap;

14 hydro hoac alkyl thap, hodc phenyl tiy y dugc thé bing mét hodc nhidu phan
tr thé, duogc chon tir halogen, xyano hodc alkoxy thép duoc thé béng halogen,
hoic 14 pyridinyl, thy ¥ duoc thé bang halogen hodc alkyl thip dugc thé bang
halogen, hoic 13 pyrimidinyl, tily ¥ dugc thé bing alkyl thip dugc thé bang
halogen, hoic 14 pyrazinyl, ty y duge thé bang halogen, xyano hodc alkyl thap
duogc thé bang halogen;

[a hydro, alkyl thdp hodc phenyl;

1a lién két, -CHa- hodc —O-;

hodc mudi cdng axit dugc dung ctia no.

Sang ché bao gdm tit ca cac hdn hgp raxemic, tat ca cic chit dong phan dbi

anh tuong ung ciia chiing va/hodc cac chit dong phan quang hoc. Ngoai ra, tit ca cac

dang tautome cua cic hop chét c6 cong thirc IA va IB ciing dugc bao gdm boi sang

ché. Sang ché cling dé cép dén quy trinh di€u ché cac hop chat néu trén va dugc pham

chtra chung.
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Tinh trang ky thuit cia sing ché

D3 phat hién ra rang cac hop chat c6 cong thirc IA va IB ¢6 4i luc cao dbi voi

cac thu thé c6 lién quan dén cac amin vét (cac TAAR), dic biét 1a dbi voi TAARI.

Céc hop chét nay cé thé duoc st dung dé diéu tri bénh trdm cam, roi loan lo au,
rdi loan ludng cue, rdi loan ting dong giam chu y (ADHD), réi loan di kém véi cing
thing, rdi loan tdm than nhu bénh tdm than phan liét, bénh vé than kinh nhu bénh
Parkinson, r6i loan thoai hoa than kinh nhu bénh Alzheimer, chimg dong kinh, ching
nhirc nira du, ching tang huyét ap, nghién chét va cac rdi loan chuyén hoa nhu cac rdi
loan an uéng, bénh tiéu dudng, céc bién chirng ctia bénh tiéu duong, bénh béo phi, rdi
loan m& mau, céc rdi loan vé tiéu thu va déng hoa nang lugng, rdi loan va rdi loan
chirc ndng ndi céan béng nhiét do co thé, rbi loan giéc ngu va nhip tim, va cac roi loan

tim mach.

Mot sb anh huéng sinh 1y (trc 1a cac anh huéng dén tim mach, giam huyét ap,
kich thich an than) da dugc théng bao ddi véi cac hop chét co thé lién két voi cac thu
thé gay tiét adranalin (W002/076950, W097/12874 hoac EP 0717 037) ¢6 thé duoc
xem 1a tac dung phu khéng mong mudn trong trudong hop céc thude duge ding dé diéu
tri cac bénh vé hé than kinh trung wong nhu néu trén. Do d6, mong muén thu duoc cac
thudc co kha nang chon loc déi véi thu thé TAARI so vé6i cac thu thé gdy tiét
adrenalin. Céc hop chét theo sang ché c6 kha nang chon loc dbi vai thu thé TAAR1 so
voi céac thu thé gay tiét adrenalin, cu thé 1a co dd chon loc tét ddi véi cac thu thé gay

tiét adrenalin alphal va alpha2 & chudt va & nguoi.

Céc amin c¢6 ngudn gbc sinh vat c¢b dién (serotonin, norepinephrin, epinephrin,
dopamin, histamin) déng vai trd quan trong lam chét din truyén than kinh trong hé
than kinh trung wong hodc ngoai vi [1]. Viéc tdng hop va bao quan chung, cling nhu
qua trinh phén ra va tai hip thu ching sau khi giai phong duoc kiém soat mot cach
chat ch&. Su mét can bang trong cac mirc amin ¢6 ngudn gdc sinh vat duoc biét 1a
nguyén nhan din dén sy thay ddi ctia chirc ning néo trong céc tinh trang bénh ly [2-5].
Nhoém hop chit amin néi sinh thir hai, con dugc goi 12 amin vét (cac TA) phén 16n
gidng v6&i nhém amin ¢6 ngudn gde sinh vat c¢d dién vé mit cau tric, co ché chuyén

hoa va ndm & vi tri duéi mirc t& bao. Cac TA bao gébm p-tyramin, B-phenyletylamin,
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tryptamin va octopamin, va ching c6 mit trong hé than kinh cta dong vat co va

thudng & mirc thip hon so véi cdc amin ¢6 ngudn goc sinh vét co dién [6].

Viéc rdi loan diéu tiét cac amin néu trén lién quan dén nhiéu bénh tdm than khac
nhau nhu bénh tdm than phén liét va bénh trim cam [7] va céc tinh trang bénh ly khéc
nhu ri loan ting dong giam chu y, chimg nhire nira dau, bénh Parkinson, nghién chét

va roi loan dn udng [8,9].

Trong mot thoi gian dai, cac thu thé dac hiéu TA chi dugc gia dinh dua vao cac
vi tri lién két TA ¢6 4i luc manh va vé phuong dién giai phdu ching nim rai rac trong
CNS cua nguoi va cac dong vat co va khac [10,11]. Do vay, tdc dung dugc ly cta cac
TA dugc cho 1a duogc diéu chinh thong qua co ché da dugc biét rd cia cic amin ¢6
ngudn gbc sinh vat c¢d dién, bang cach khoi dong qua trinh gidi phong ching, rc ché
su tai hap thu ching hodc bang cach “phan ung chéo” vdi cac hé thong thy thé cua
ching [9,12,13]. Quan diém nay da thay dbi mot cach dang ké khi xac dinh duge mot
s6 thanh phan thugc ho GPCR méi, ho thu 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 gbm 1
gen gid). Cac gen TAAR khong chira céc intron (vdi mdt ngoai 1&, TAAR2 chira 1
intron) va ndm sat nhau trén cing mot doan nhidm sic thé. Mbi quan hé phat sinh
ching loai ctia cdc gen thu thé nay, phu hop véi két qua so sanh tinh trong ddng vé
hoat tinh dugc ly chuyén sau ctia GPCR va céc s6 liéu duge ly da cho thiy cac thu thé
nay tao ra ba ho phu khac biét [7,14]. TAAR1 nam trong phin nhom ddu tién gdm bdn
gen (TAAR1-4) duoc bao tdn véi mic cao gitra ngudi va cac loai gdm nhdm. Cac TA
hoat ha TAAR1 thong qua Gas. Viéc rdi loan didu hoa cta cac TA dudc chira la gép
ph.'?m gdy ra cic bénh khac nhau nhu bénh trdm cam, chimg loan tdm thén, rdi loan
taing dong giam chud y, nghién chat, bénh Parkinson, ching nhtrc ntra ddu, réi loan an
ubng, r6i loan chuyén héa va do dé, phdi tir TAARI c¢6 tiém nang 16n dé didu tri cac

bénh nay.

Do do, viéc lam tdng su hi€u biét doi véi céc thu thé lién quan dén amin vét dang

nhan dugc sy quan tdm rat 16n.

Céc tai liéu vién dan duge st dung:
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Ban chit ky thuét ciia sang ché

Vi cac ly do néu trén, muc dich cua sdng che 1a dé xuat cac hgp chat méi co

cong thic 1A va IB:
Z NH 7
NH

0]

R? N 0
[ N RN i

RN N-R*

| 3 R1 \\ /

R 1A N IB

va cac mudi dugc dung cia ching, cic hop chit nay duogc dung dé bao ché thubc dé
diéu tri cac bénh lién quan dén chuc nang sinh hoc cia céc thy thé lién quan dén amin
vét, viéc didu ché ching va cac thude chira hop chét theo sang ché trong viéc kidm soat
hodc ngin ngira bénh nhu bénh trdm cam, rbi loan lo 4u, rdi loan ludng cuc, rdi loan
ting dong giam chi y, rdi loan di kém véi cing thang, rbi loan tdm than nhu bénh tim
than phan liét, bénh v& than kinh nhu bénh Parkinson, rdi loan thodi héa thin kinh nhu
bénh Alzheimer, chimg dong kinh, chitng nhirc ntra du, nghién chét va céc réi loan
chuyén hoa nhu rdi loan &n uéng, bénh tiéu duong, céc bién chirng cia bénh tiéu
dudng, bénh béo phi, rdi loan m& mau, cac rdi loan vé tiéu thu va déng héa ning
lugng, roi loan va réi loan chiic nang ndi can béng nhiét d6 co thé, rbi loan giéc ngu va
nhip tim, va cac roi loan tim mach.

Séng ché cling mo ta viéc st dung cac hop chit cua sang ché 1a bénh trdm cam,

chung loan tdm than, bénh Parkinson, bénh lo au va rdi loan tdng dong giam chu y

(ADHD) va bénh tiéu duong.
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Sang ché con dé cap dén quy trinh diéu ché cac hop chét néu trén va dugc pham
chira chuing.
MG ta chi tiét sang ché
Nhu dugc st dung trong ban mo ta, thuat ngt "alkyl thdp" dung dé chi nhém
mach thing hodc mach nhanh, no chira tir 1 dén 7 nguyén tir cacbon, vi du, metyl, etyl,

propyl, isopropyl, n-butyl, i-butyl, 2-butyl, t-butyl va nhém tuong tu. Cac nhoém alkyl

dugc uu tién la cac nhom c6 1 - 4 nguyén tu cacbon.

Nhu dugc st dung trong ban mo ta, thuat ngit "alkoxy thdp" dung dé chi nhom
trong d6 gbc alkyl 1a nhu duge dinh nghia & trén va dugc gin thong qua nguyén ti
OXy.

Thuat ngfr "halogen" ding dé chi clo, iot, flo va brom.

Nhu duge sir dung trong ban md ta, thuat ngit "alkoxy thdp duoc thé bing
halogen" ding dé chi nhom alkoxy dugc x4c dinh & trén va trong do it nhit mot
nguyén t hydro dugc thay thé bang halogen.

Thuét ngir "mudi cdng axit duge dung" bao gdm cac mudi voi cac axit vo co va
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 axit twong tu.

Mot phuong 4n cua sang ché 1a cac hop chit c6 cong thirc IA-1:

NH

[A-1
trong do:

R 14 hydro, halogen, CN hoac alkoxy thip hodc alkoxy thép dugc thé biang

halogen;

R?  1ahydro hoac alkyl thap;

-7-
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R}  la hydro hodc alkyl thip;

Z  laliénkét, -CHa- hodc —O-;

n br?mg 1 hodc 2; néu n=2, mdi R c6 thé dugc xac dinh mot cach doc lap
véi1 nhau;

hodc mudi cOng axit dugc dung cua no, vi du la cac hop chét sau:

(S)-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit,

(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit,

(S)-5-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-

carboxamit,

(S)-5-(3-xyanophenyl)-4-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit,

(S)-5-(5-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-

carboxamit,

(S)-5-(3-xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-

carboxamit, hodc

(S)-5-(3-(diflometoxy)phenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-

pyrazol-3-carboxamit.

Mot phuong 4n khac cua sang ché 1a cac hop chét ¢ cong thirc [B-1:

27

e

IB-1

trong do:

R 1a hydro, halogen, CN hodc alkoxy thip hodc alkoxy thap dugc thé bang

halogen;

R?  lahydro hoic alkyl thép;

-8-
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R*  1ahydro hoac alkyl thip;

Z  lalién két, -CHa- hogc —O-;

n bang 1 hodc 2; néu n=2, mdi R c¢o thé dugc xac dinh mot cach doc 1ap
v&1 nhau;

hodc mudi cOng axit duge dung cia nd, vi du la céc hop chét sau:

(S)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

(S)-3-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

(S)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit
(S)-4-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

(S)-3-(4-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

(S)-3-(2-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit

(S)-3-(3,4-dimetoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit
(R)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
(R)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
(S)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit
(R)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

(R)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit

(S)-3-(3-clophenyl)- 1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit
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(R)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

(S)-3-(4-xyanophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-
carboxamit

(S)-3-(4-flophenyl)- 1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-
carboxamit

(S)-3-(3-metoxyphenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-
carboxamit

(S)-3-(3-xyanophenyl)- 1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-
carboxamit

(S)-3-(3-xyanophenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-
carboxamit

(S)-3-(4-xyanophenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(3-xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)-1H-pyrazol-5-carboxamit
(R)-3-(3-xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)- 1H-pyrazol-5-carboxamit

(rac) 3-(3-xyanophenyl)-N-(4-(pyrrolidin-3-yl)phenyl)-1H-pyrazol-5-

carboxamit

(S)-3-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit

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

pyrazol-5-carboxamit

(S)-3-(3-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hodc

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

pyrazol-5-carboxamit.

Mot phuong 4n ctia sang ché 1a cac hop chét co cong thic [A-2:

-10-
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z7
NH
© N
R2 H
1 | \/N
AN
13
R 1A-2
trong do:
R!  Iahydro

R?  la hydro hoic alkyl thap;

R®  phenyl tuy y dugc thé bang mot hodc nhiéu phan tir thé, dugc chon tir
halogen, xyano hoic alkoxy thdp dwgc thé bing halogen, hodc la
pyridinyl, thy v duoc thé bang halogen hoic alkyl thdp dugc thé bing
halogen, hoic 1a pyrimidinyl, tiy y duoc thé bang alkyl thip duoc thé
bing halogen, hodc 14 pyrazinyl, ty y dugc thé bing halogen, xyano
hoic alkyl thip duoc thé bang halogen;

Z  lalién két, -CHa- hodc —O-;

hodc mudi cOng axit dugc dung cia nd, vi du la cac hop chét sau:

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

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

(S)-1-(5-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit

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

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

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

3-carboxamit

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

carboxamit

-11-
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(R)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-
carboxamit

(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrimidin-2-yl)- 1H-
pyrazol-3-carboxamit

(S)-1-(6-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-
carboxamit

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

(S)-1-(5-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-
carboxamit

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

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

(S)-1-(5-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-
carboxamit hodc

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

pyrazol-3-carboxamit.

Mot phuong an khac cua sang ché 14 cac hop chét c¢6 cong thirc IB-2:

27\
d )
© N
RR _ H
4
i MR
N IB-2
trong do:
R!  lahydro

R? 14 hydro hoac alkyl thip;
R* 14 hydro, alkyl thip hodc phenyl
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Z la lién két, -CHa- hodc —O-;
hozc mudi cong axit duge dung cia nd, vi du 1a hop chit sau
(S)-N-(4-(morpholin-2-yl)phenyl)-1-phenyl-1H-pyrazol-5-carboxamit.

Céc hop chét ciia sang ché c6 cong thirc IA va IB va cac mudi duoc dung cua
chung c6 thé duge diéu ché bang cac phuong phap da duoc biét trong linh vuc, vi duy,

bang cach quy trinh dugc mo ta dudi day, quy trinh nay bao gdm budc:

a) tach nhom bao vé N ra khoi cac hop chit ¢6 cong thire:

2 N
R H 2 N
[ N R\ H
R’ N/ N N-R*
R’ . RV
4-A hodc 4-B
dé tao ra hop chét c6 cong thic:
VA
NH Z/\\
NH
] Q)\/
R N 0
B RN k
RN _R*
[}j N /N R
R’ < BTN
IA hoac IB

trong d6 PG la nhom bado vé N dugc chon tur —C(O)O-tert-butyl va cac dinh
nghia khéac la nhu dugc néu trén, va,

néu muén, chuyén hoa cac hop chét thu dugc thanh mubi cOng axit dugc dung.

Viéc diéu ché cac hop chét co cong thire IA va IB cia sang ché ¢6 thé duogc tién
hanh theo phuong phap téng hop 1an lugt hodc dong thdi. Viée tdng hop céc hop chét
ctia sang ché dugc thé hién trong cac so db tir 1 dén 3 dudi ddy va trong phan moé ta 54
vi du thuc hién sang ché. Cac k¥ nang can dé tién hanh phan tng va tinh ché cac san

pham thu duogc 1a da duoc ngudi co hiéu biét trung binh trong linh vuc k§ thuét nay
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biét 5. Céc phén tir thé va céac chi sé duoc str dung trong phan mo ta vé cac quy trinh

sau ddy c6 y nghia duogc néu trong ban md ta nay trir khi ¢6 chi din khac.

Cu thé hon, cac hop chét ¢co cong thuc 1A va IB ¢é thé dugc diéu ché theo cac
phuong phép dugc mo ta dudi day, theo cdc phuong phap duoc dua ra trong cac vi du
thuc hién hodc theo cac phuong phap tuong tu. Cac diéu kién phan ung thich hop cho
cac ting budc phdn tng dugc ngudi co hiéu biét trung binh trong linh vuc k§ thuét
nay biét 5. Trinh tu phan ing khong bi gidi han & trinh tu dwgc thé hién trong cac so
d6 1 dén 3, tuy nhién, tiy thudc vao nguyén liéu ban dau va kha ning phan tng tuong
Ung clia chung, trinh tu cac budc phan tng cé thé duoc thay déi mot cach tu do. Cac
nguyén li€u ban dau hodc 1a c¢6 ban trén trj truong hodc ¢6 thé duoc diéu ché bang cac
phuong phép tuong tu véi cac phuong phip dugc dua ra dudi ddy, bang cac phuong
phép duge mo ta duge néu trong tai lidu trich ddn dugc néu trong ban mo ta hodc trong

céc vi dy, hodc bang cac phuong phap di biét trong linh vuc k¥ thuét nay.
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QUY TRINH CHUNG
So db 1
H,N
B
N
X
2
o)
R2 OH
B
RN
A R®
Su hinh thanh amit A
3-A-1 " Sy hinh thanh
amit
\

B
7 0+ Téch nhém bao vé

N~
d\/ 5
o)
R2 N
N
R3

R1

Vi du str dung

Céc phan tir thé 12 nhu dugc néu trén.
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Budc A: Su hinh thanh amit c¢6 thé duge thuc hién bang phan img két hop gilia
amin c6 cdng thirc 2 va hop chit clorua axit ¢6 cong thirc 3-A-2 trong céc dung méi
halogen héa nhu diclometan hodc 1,2-dicloetan hodc cac dung moi ete nhu dietyl ete,
dioxan, THF, DME hoac TBME, vo6i su ¢6 mét cia bazo hitu co nhu trietylamin hoac
N,N-diisopropyletylamin. Céc Vi du vé cdc amin c6 cong thic 2 thich hop bao gdm
céc dan xuat morpholin dugc bao vé N nhu hop chit c6 cdng thirc 2-a [CAS 1002726-
96-6], cac dan xuét piperidin nhu hgp chét c6 cong thirc 2-b [CAS 875798-79-1], cac
dan xuit pyrolidin nhu hop chét ¢6 cong thirc 2-¢ [CAS 908334-28-1].

Céc diéu kién dugc vu tién 1a trietylamin trong THF & nhiét d§ trong phong

trong 18 gio.

Theo céch khéc, sy hinh thanh amit c6 thé duoc thuc hién bing phan ting két
hop gitta amin c6 cong thirc 2 va axit carboxylic ¢6 cong thirc 3-A-1 vGi su ¢ mit cla
tac nhan két hop nhu DCC, EDC, TBTU, HBTU hodc HATU véi su ¢6 mit ciua bazo
hitu co nhu trietylamin, N,N-diisopropyletylamin hodc N-metylmorpholin trong céc
dung moi halogen héa nhu DMF, diclometan hodc 1,2-dicloetan hodc cac dung moi

ete nhu dietyl ete, dioxan, THF, DME hoac TBME.
Céc diéu kién duoc vu tién 1a HBTU véi N-metylmorpholin trong DMF & nhiét
do 60°C trong 18 gio.

Budce B: Loai bé nhom bao vé N BOC ¢6 thé dugc thuc hién béng cac axit vo
co nhu HCI, H2SO4 hodc H3PO4 hodc céc axit hitu co nhu CF3COOH, CHCL,COOH,
HOAc hodc axit p-toluensulfonic trong cédc dung mdi nhu CH,Cl,, CHCIls, THF,
Dioxan, MeOH, EtOH hodc H>O ¢ nhiét d6 ndm trong khoang tir 0 dén 80°C.

Céc diéu kién duogc uvu tién 1a HCI trong dioxan & nhi¢t 40 60°C trong khoang

thoi gian 1-20 gio.
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So db 2
H,N
b
N
2
o 0
Cl
2 OH R\ —
— N—R
N-R* RN/
R1 \N/ N
A | A 3-B-2
hinh thanh amit 3-B-1 . .
hinh thanh
amit
Y
B
A N—°T T4ch nhém bao vé
\\g ~ Z/\\
o)
2 N
R _ H B 0O

- N N

R1 \N/N R4 R2 H

AN /N\R4

RN
Vi du str dung
H,N HN et

2

o

j N N}—o

O‘E\o Ocl\o ’ /></

L. T

Céac diéu kién quy trinh 14 gibng nhu dugc mo ta déi voi so do 1.
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So dd 3

(6)
" . Do ot
2 ,'\l/ \«
z HN._/—R? 5 o]
(0]

J — ;
N/
o%m hinh thanh amit HN A —R? 6
2 K

C
hinh thanh amit
X
+ l‘\j/
LN R? hi,nh thanh lién
két CN
8a X=Cl
8b X= OH

D
2\, o—%— o
d\/ ~ Téach nhom bao vé 2
0 d\/NH
0
N= i °
) , 4-A-2 N
R3/N Y R -
Y

trong do:

Y la halogen, R? 1a hydro hodc alkyl thép; R? 1a phenyl tuy ¥ dugc thé bing mot hodc
nhiéu phén tir thé, duoc chon tur halogen, xyano hodc alkoxy thép dugc thé béng
halogen, hodc la pyridinyl, tily y dugc thé bang halogen hodc alkyl thap dugc thé bang
halogen, hodc 1a pyrimidinyl, ty y duoc thé bang alkyl thip dugc thé bang halogen,
hodc 1a pyrazinyl, tiy y dugc thé bang halogen, xyano hoic alkyl thap duogc thé bang
halogen; va Z 14 lién két, -CHa- hodc —O-;

Bugc A: Sy hinh thanh cua amit c6 cong thic 6 ¢6 thé dugc thuc hién bang phéan tng
két hop gitta amin c6 cong thire 2 va axit 1H-pyrazol-3-carboxylic ¢é cong thirc 5 sir

dung chéit phan tng két hop chon loc nhu 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-
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metylmorpholini clorua trong dung moi nhu metanol, etanol hodc isopropanol & nhiét

do nam trong khoang tir 0°C dén 50°C trong khoang 1 gid dén 24 gio.

Cac diéu kién duogc uu tién la su dung 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-
metylmorpholini clorua trong metanol trong 1 gio & nhiét do 0°C, tiép theo 1a khudy

18 gio & nhiét do trong phong.

Cac vi du vé cac amin co cong thuc 2 thich hop bao gdm céc din xuét
morpholin dugc bao vé N nhu hop chat ¢ cong thirc 2-a [CAS 1002726-96-6], cac
dan xuét piperidin nhu hop chét co cong thirc 2-b [CAS 875798-79-1], cac dan xuét
pyrolidin nhu hop chét ¢ cong thirc 2-c [CAS 908334-28-1].

Budéc B: Su hinh thanh lién két C-N c6 thé duoc thuc hién béng cach xur ly aryl
halogenua c6 cong thitc 7 hodc heteroaryl halogenua c6 cong thirc 7 véi pyrazol cé
cong thirc 6 véi su c6 mit clia chit xuic tac paladi hodc dong, phéi tir va bazo trong céac
dung mdi nhu dioxan, DME, THF, toluen, DMF va DMSO & nhiét d6 cao, vi du st

dung phan img Buchwald-Hartwig c6 xtc tac paladi.

Céc didu kién dugc wu tién 1a phuc chét tris(dibenzylidinaxeton)dipaladi
clorofom lam xuc tac, 9,9-dimetyl-4,5-bis(diphenylphosphino)xanten (xantphos) lam
xUc tac va xesi cacbonat trong dioxan trong dng dugc gan kin dugc gia nhiét & 100°C
qua dém theo bién ddi cia quy trinh cia van Leeuwen va cac dong tac gia

(Tetrahedron. Lett. 1999, 40, 3789-3790).

Trong truong hop éryl halogenua c6 cong thirc 7 hodc heteroaryl halogenua cé
cong thirc 7 dugce hoat hoa d6i voi sy thay thé 4i nhan do su ¢6 mit cua cAc chét thay
thé rut electon, tot hon 1a ¢6 mat ciia nhom triflometyl, kép hop véi pyrazol c6 cong
thire 6 c6 thé dat duoc bang phan Ung giita cac hop chét nay véi sy ¢6 mat c6 bazo
nhu diisopropyletylamin, trietylamin, kali cacbonat hodc natri hydrua trong dung moi
nhu isopropanol, dioxan, dimetylsulfoxit, dimetylaxetamit hodc dimetylformamit &
nhiét 6 nam trong khoang tir 50°C dén 140°C trong khoang thoi gian tir 1 gior dén 24
gio.

Céc diéu kién duoc wu tién 1 gia nhiét hdn hop cua hop chit 6 va 7 voi kali

cacbonat trong dimetylaxetamit & 120°C trong 20 gio.
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Budc C: Sy hinh thanh amit c6 thé duge thuc hién bang phéan tmg két hop giira
amin ¢6 cong thirc 2 va hop chat clorua axit co cong thirc 8a trong cac dung moi
halogen hoa nhu diclometan hodc 1,2-dicloetan hodc cac dung moi ete nhu dietyl ete,
dioxan, THF, DME hodc TBME, v6i sy c6 mét cua bazo hitu co nhu trietylamin hodc

N,N-diisopropyletylamin.

Céc didu kién duoc uu tién 1a trietylamin trong THF ¢ nhiét do trong phong

trong 18 gio.

Theo cach khéc, su hinh thanh amit c6 thé dugc thuc hién béng phéan Ung két
hop gifta amin c6 cong thirc 2 va axit carboxylic ¢6 cong thirc 8b véi su c6 mit cia tac
nhan két hop nhu DCC, EDC, TBTU, HBTU hoac HATU véi su ¢6 mit ctia bazo hitu
co nhu trietylamin, N,N-diisopropyletylamin hodc N-metylmorpholin trong cdc dung
moi halogen h6a nhu DMF, diclometan hodc 1,2-dicloetan hodc cac dung moi ete nhu

dietyl ete, dioxan, THF, DME hoic TBME.

Céc diéu kién duoc wu tién 1a HBTU voi N-metylmorpholin trong DMF & 60°C
trong 18 gio.

Budc D: Viéc loai bd nhém bao vé N BOC c6 thé duoc thuc hién véi cac axit
v0 co nhu HCI, H.SOs hodc H3;PO4 hodc cac axit hitu co nhu CF;COOH,
CHCI,COOH, HOAc hodc axit p-toluensulfonic trong cidc dung mdi nhu CH,Cly,
CHCI3, THF, Dioxan, MeOH, EtOH hodc H,O ¢ nhiét do nam trong khoang tir 0 dén
80°C.

Cac diéu kién dugc vu tién 1a HCI trong dioxan ¢ nhiét dg 60°C trong khoang
thoi gian tir 1 dén 20 gio.

Quy trinh chung giéng nhu dugc mé ta trong so dd 3 ¢6 thé duogc si dung dé
didu ché cac hop chét c6 cong thuc IB-2.

Phén tach va tinh ché cac hop chit

Viéc phan tach va tinh ché cac hop chét va cac chét trung gian dugc md ta trong
ban mé ta co thé duoc thue hién, néu mudn, béng quy trinh tach va tinh ché thich hop
bét ky nhu, vi du, loc, chiét, két tinh, sic ky cot, sic ky 16p mong, sic ky 16p day, sic
ky long diéu ché cao ap va thdp ap hodic két hgp cla cac quy trinh nay. C6 thé tim thiy

cac vi du cu thé minh hoa quy trinh tach va phan tach thich hop bang cach tham khao
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dén céc quy trinh diéu ché va cac vi du thuc hién trong phin mé ta dudi day. Tuy
nhién, cdc quy trinh tach va phan tach tuong duong khac c6 thé, tit nhién, cling ¢6 thé
dugc st dung. Hon hop raxemic ciia cac hop chat khong dbi xung co6 cong thuc I ¢o

thé duoc tach bang cach sir dung HPLC khong ddi xung.
Céac mudi ctia cac hop chat co cong thirc IA va IB

Céc hop chét c6 cong thirc IA va IB 1a bazo va ¢6 thé dugc chuyén héa thanh
mudi cong axit twong ung. Viée chuyén hoa duoc thuc hién bang cach xur Iy bang it
nhit mot lugng theo ty lwong hoa hoc cia axit thich hop, nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric va cac axit tuong 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. Théng thudng, bazo tu do duoc hoa
tan trong dung mdi hitu co khong phan tng nhu dietyl ete, etyl axetat, clorofom, etanol
hodc metanol va cac dung moi twong tu, va axit duge bd sung trong dung mdi tuong
tu. Nhiét d6 duge duy tri ndm trong khoang tir 0°C dén 50°C. Mudi thu duogc s& két tia

tu phat hogic c6 thé tach ra khéi dung dich bing dung moi phén cyc it hon.

Céac mubi cong axit cia cac hop chit bazo co cong thire IA va IB ¢ thé duogc
chuyén hoa thanh céc bazo tu do tuong tng bang cich xir Iy bing it nhit mot duong
luong tinh theo ty lugng cua bazo thich hgp nhu natri hodc kali hydroxit, kali

cacbonat, natri bicacbonat, amoniac, va bazo tuong tu.
Vi du thwe hién sang ché
Vidul

(S)-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit

hydroclorua
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a) (S)-tert-butyl 2-(4-(5-phenyl-1H-pyrazol-3-carboxamido)phenyl)morpholin -
4-carboxylat

Trong binh ddy tron dung tich 25mL, (S)-tert-butyl 2-(4-aminophenyl)
morpholin-4-carboxylat (100 mg, 359 pmol, duong lugng: 1,00), axit 3-phenyl-1H-
pyrazol-5-carboxylic (87,9 mg, 467 umol, duong lugng: 1,3) (CAS-1134-49-2), N-
Metylmorpholin (109 mg, 118 ul, 1,08 mmol, duong lugng: 3) va HBTU (204 mg,
539 pmol, duong lugng: 1,5) duoc két hop voi DMF (3,75 ml). Hon hop phéan ing nay
dugc khudy ¢ 60°C trong 16,5 gid. Hdn hop nay rét vao nude (10ml) va dugce chiét hai
lan bang EtOAc. Cac 16p hitu co duge rira bang nudec mudi, dugc lam kho trén
MgSO4, dugc loc va dugce c6 trong moi tredong chan khong. Nguyén liéu thé dugce tinh
ché bang sic ky cot. (6 g silicagel (63-200A), chit rira giai-heptan/EtOAc 2:1) dé tao
ra hop chét & dé muc dudi dang chét rin mau trang (120 mg, 74,5%). MS (ISP): 449,5
([M+H]").

b) (S)-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit
hydroclorua

B6 sung 4M-HCI trong dioxan (1,00 ml, 4,01 mmol, duong lugng: 15) vao
dung dich cua (S)-tert-butyl 2-(4-(5-phenyl-1H-pyrazol-3-carboxamido)phenyl)
morpholin-4-carboxylat (120 mg, 268 umol, duong lugng: 1,00) trong dioxan (0,5 ml).
Hdn hop phan tng nay duoc khudy & 60°C trong 2 gid. Sau d6 bd sung 10 ml dioxan
vao hdn hop nay va huyén phu duoc loc ra, dugce rira bing ete va dugce lam kho trong
moi truong chan khong cao tao ra hop chit dich duéi dang chét rén mau trang (82,3
mg, 79,9%). MS (ISP): 349,2 ((M+H]").

Piéu ché (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Budc a) (S)-2-(4-bromophenyl)morpholin:

2,27 g (RS)-2-(4-bromo-phenyl)-morpholin (CAS-1131220-82-0) duoc tach ra
trén Chiralpak A (8x32 cm) sir dung n-Heptan/etanol (1:11) + 0,1% DEA.

(S)-2-(4-bromo-phenyl)-morpholin: duge thu gom trong khoang tir 7,6 phut dén
9.4 phut.

Hiéu suét 0,97g (42,9%) véi lugng du chit ddng phan ddi anh bang 97,4%
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(R)-2-(4-bromo-phenyl)-morpholin: dugc thu gom trong khoang tir 9,8 phit dén
13,9 phut

Hiéu suét 0,99g (43,6%) véi lugng du chat dong phan dbi anh bing 97,4%
Budc b) (S)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat

(S)-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 xir ly bang
di-tert-butyl dicacbonat (39,3 g, 180 mmol). Hn hop phan ting nay dwgc khudy trong
17 gio & nhiét do trong phong, duoc ¢d trong moi trudong chan khong, dugc pha lodng
bang etyl axetat, dugc rira bang axit xitric 1M (2x100 ml), dugc 1am khé trén magie
sulfat, dugc loc va dugc cd trong moi truong chan khong. Nguyén lidu tho dugce két
tinh tir hexan dé tao ra 47,1 g (92%) (S)-tert-butyl 2-(4-bromophenyl)morpholin-4-
carboxylat dudi dang chét rin mau tring nhat. MS (ISP): 3441 ([IM+H]M.

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) dugc hoa tan trong argon trong toluen khd va da duoc
loai khi (940 ml) va dugc xir ly bang natri tert-butoxit (18,5 g, 192 mmol). Hdn hop
mau nau sim dugc khudy & nhiét do 90°C trong 18 gid. Hon hop phan Ung mau
vang/mau nau dugc pha lodng bang toluen (700 ml), dugc dé ngudi xubng nhiét do
trong phong va dugc chiét hai 1an bang nudc. Lép hitu co dugc tach ra, duge lam kho
trén magie sulfat va dugc c6 trong mdi trudng chan khong. San pham thd dugc pha
lodng béng 300 ml hexan, duoc khuéy trong 1 gio va duogc loc ra, dé tao ra chit rin
mau cam (68 g), chit ndy dugc tinh ché bang sic ky cot (1,3 Kg silicagel, 20%
etylaxetat/heptan). Cac phan chiét duoc thu gom va duge ¢6 duoc tao huyén phu trong
hexan, dugc khudy trong 17 gio, duoc loc ra va duge lam kho trong moi truong chén

khong cao, dé tao ra 54,1 g (89%) chit ran mau vang. MS (ISP): 443,3 ([M+H]").
Budc d) (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat

Huyén pht cla (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,
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3,06 mmol) trong metanol (930 ml) duoc khudy & nhiét d6 60°C trong 2 gid. Loc va ¢o
hdn hop phan tmg. Hoa tan phan cin trong etyl axetat va nudc. Chiét pha hitu co hai
lan bang 0,5M HCI. Bazo hoa céac pha chira nuéc duge thu gom bang 2M-NaOH va
duogc chiét hai 1an bang DCM. Lam khé céc pha hitu co bing magie sulphat, loc va
dugc 1am kho trong chan khong, dé tao ra 31,95 g chit rin mau tring nhat. MS (ISP):
279,1 ([M+H]").

Vidu 2

(S)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

(0] 0
) AR
N H

N
H

hydroclorua

Cl

Hop chat & dé muc duoc diéu ché twong tu v6i hop chat cua Vi du 1 st dung
axit 5-(3-clo-phenyl)-1H-pyrazol-3-carboxylic (CAS-595610-50-7) thay cho axit 5-
phenyl-1H-pyrazol-3-carboxylic.

Chét ran mau tring. MS (ISP): 383,12 ([M+H]").
Vidu 3

(S)-3-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

O 0
) )
N H

N
H

hydroclorua

F

Hop chit & dé& muc duoc diéu ché tuong tu véi hop chit cua Vi du 1 str dung
axit 5-(4-flo-phenyl)-1H-pyrazol-3-carboxylic (CAS-870704-22-6) thay cho axit 5-
phenyl-1H-pyrazol-3-carboxylic.
Chét ran mau trang. MS (ISP): 367,15 ((M+H]").
Vidu 4
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(S)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua
o) O
N o
H_© Q__,}
| N H

N
H

_0

Hop chit & d& muc dugc didu ché tuong tw v6i hop chét cia Vi du 1 st dung
axit 5-(3-metoxy-phenyl)-1H-pyrazol-3-carboxylic (CAS-834868-54-1) thay cho axit
5-phenyl-1H-pyrazol-3-carboxylic.

Chat ran mau trdng. MS (ISP): 379,17 ((M+H]").
ViduS5

(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

hydroclorua

Hop chéit & d& muc duge didu ché tuong tw v6i hop chéat cia Vi du 1 st dung
axit 1-metyl-3-phenyl-1H-pyrazol-5-carboxylic (CAS-10250-64-3) thay cho axit 5-
phenyl-1H-pyrazol-3-carboxylic.

Chat ran mau tring. MS (ISP): 363,18 ([M+H]").
Vidu6

(S)-4-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

hydroclorua
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Hop chét & d& muc duoc diéu ché tuong tu véi hop chét cua Vi du 1 sur dung
axit 4-metyl-5-phenyl-2H-pyrazol-3-carboxylic (CAS-879770-33-9) thay cho axit 5-
phenyl-1H-pyrazol-3-carboxylic.

Chat rdn mau trang nhat. MS (ISP): 363,5 (IM+H]").
Vidu7

(S)-3-(4-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hydroclorua

Hop chét ¢ d& muc dugc diéu ché tuong tu voi hop chét cia Vi du 1 st dung
axit 5-(4-metoxy-phenyl)-2H-pyrazol-3-carboxylic (CAS- 27069-16-5) thay cho axit
5-phenyl-1H-pyrazol-3-carboxylic.

Chat ran mau tring. MS (ISP): 379,4 ([M+H]").
Vi du 8

(S)-3-(2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

0 0
D UEe
< /NH H
N

hydroclorua

Hop chit & d& muc dugc didu ché tuong tu voi hop chét cua Vi du 1 st dung
axit 5-(2-flo-phenyl)-2H-pyrazol-3-carboxylic (CAS-859155-87-6) thay cho axit 3-
phenyl-1H-pyrazol-5-carboxylic.

Chét rdn mau tring. MS (ISP): 367,1 ([M-+H]").
Vidu9

(S)-3-(2-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hydroclorua
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Hop chét & dé muc duogc didu ché tuong tu véi hop chéit cua Vi du 1 st dung
axit 5-(2-metoxy-phenyl)-2H-pyrazol-3-carboxylic (CAS- 834868-54-1) thay cho axit
3-phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau trang. MS (ISP): 379,4 (IM+H]").

Vidu 10

(S)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit

hydroclorua

Hop chét & dé muc dugc diéu ché twong tu v6i hop chit ciia Vi du 1 sir dung
axit 3-(2-clophenyl)-1H-pyrazol-5-carboxylic (CAS-890621-13-3) thay cho axit 3-
phenyl-1H-pyrazol-5-carboxylic.

Chét rin mau tring. MS (ISP): 383,2 ([M+H]").
Vidull

(S)-3-(3,4-dimetoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hydroclorua

O 0
DanWaw
(|) o NH H

N

~N

O
Hop chét & dé muc duoc diéu ché twong tu véi hop chét cia Vi du 1 su dung

axit 5-(3,4-dimetoxy-phenyl)-2H-pyrazol-3-carboxylic (CAS-909857-88-1) thay cho
axit 3-phenyl-1H-pyrazol-5-carboxylic.
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Chét rdn mau trang nhat. MS (ISP): 409,3 ([M+H]").
Vidu 12

(R)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit

hydroclorua
) )
=)
— H N
NH H
\ /
N
Cl

Hop chit & dé& muc duogc diéu ché tuong tu véi hop chit cua Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-(4-
aminophenyl)morpholin-4-carboxylat va axit 3-(4-clophenyl)-1H-pyrazol-5-carboxylic
(CAS-54006-63-2) thay cho axit 3-phenyl- 1H-pyrazol-5-carboxylic.

Chat ran mau tring nhat. MS (ISP): 383,1 ((M+H]").

Piéu ché (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Budc a) (R)-2-(4-bromophenyl)morpholin:

2,27 g (RS)-2-(4-bromo-phenyl)-morpholin (CAS-1131220-82-0) dugc tach ra
trén Chiralpak IA (8x32 cm) str dung n-Heptan/etanol (1:11) + 0,1% DEA.

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

Hiéu suét 0,97g (42,9%) véi lugng du cht ddng phan ddi anh bing 97,4%

(R)-2-(4-bromo-phenyl)-morpholin: dugc thu gom trong khoang tir 9,8 phut dén
13,9 phut

Hiéu suat 0,99¢ (43,6%) v6i lugng du chit dong phan ddi anh bing 97,4%

Budc b) (R)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat:

(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 xt ly béng di-tert-butyl
dicacbonat (6,49 g, 29,7mmol). Hon hop phan tng nay dugc khudy trong 17 gio &
nhiét d6 trong phong, dugc ¢ trong mdi truong chin khong, duge pha lodng bang etyl
axetat, dugc rira br?mg axit xitric 1M, dugc lam kho trén magie sulfat, duoc loc va dugc
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c¢d trong mdi trudng chan khong. Nguyén liéu thd duoc két tinh tir heptan/etyl axetat
dé tao ra 8,48 g (87%) (R)-tert-butyl 2-(4-bromophenyl)morpholin-4-carboxylat dudi
dang chat rdn mau tring. MS (ISP): 344,1 ([M+H]).

Budc 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
Pdz(dba); (361 mg, 0,39 mmol) dugc hoa tan trong argon trong toluen kho va da dugc
loai khi (108 ml) va dugc xir Iy bang natri tert-butoxit (2,12 g, 22,1 mmol). Hdn hop
mau nau sdm dugc khudy & nhiét do 90°C trong 18 gid. Hon hop phan Ung mau
vang/mau nau dugc pha loing bing toluen (100 ml), duoc dé ngudi xudng nhiét do
trong phong va duogc chiét hai 1an bang nudc. Lép hiru co duoe tach ra, dugc lam kho
trén magie sulfat va dugc ¢d trong mdi trudng chan khong. San pham thdé dugc pha
lodng béng 50 ml hexan, dugc khuéy trong 1 gio va dugc loc ra, dé tao ra chit rdn mau
vang (7,4 g), chit nay duoc tinh ché bang sic ky cot (50 g silicagel, 5% dén 15%
etylaxetat/heptan). Cac phéan chiét duoc thu gom va duoc c¢d dugce tao huyén phi trong
hexan, dugc khudy trong 17 gid, duoc loc ra va duge lam khd trong moi trufmg chan

khong cao, dé tao ra 6,15 g (86%) chit rin mau vang. MS (ISP): 4434 ([M+H]").
Budéc d) (R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat:

Huyén phu cta (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,
0,339 mmol) trong metanol (103 ml) dugc khudy & nhiét dd 60°C trong 2 gio. Loc va
¢d hdn hop phan tng. Hoa tan phan cin trong etyl axetat va nuéc. Chiét pha hitu co
hai 1an bang HCI 0,5M. Bazo héa cac pha chira nuéc duge thu gom bang 2M-NaOH
va duoc chiét hai 1an bang DCM. Lam kho céc pha hitu co bing magie sulphat, loc va
dugc 1am kho trong chan khong, dé tao ra 3,04 g chét rdn mau trang nhat. MS (ISP):
279,1 ([M+H]").

Vidu 13

(R)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-carboxamit

hydroclorua
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Hop chit & dé muc dugc didu ché twong tu v6i hop chit caa Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (dugc diéu ché trong Vi du
12) thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat va axit 3-(2-
clophenyl)-1H-pyrazol-5-carboxylic (CAS-890621-13-3) thay cho axit 3-phenyl-1H-
pyrazol-5-carboxylic.

Chét rin mau nau nhat. MS (ISP): 383,1 ([M+H]").

Vidu 14

(S)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit

hydroclorua
© 0
O
H
\ /NH
N
Cl

Hop chit & dé muc dugc diéu ché tuong tu v6i hop chit caa Vi du 1 st dung
axit 3-(4-clophenyl)-1H-pyrazol-5-carboxylic (CAS-54006-63-2) thay cho axit 3-
phenyl-1H-pyrazol-5-carboxylic.

Chét rin mau tring nhat. MS (ISP): 383,1 ([M+H]").
Vidu 15

(R)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit

hydroclorua

Z
T
Irz

Cl
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Hop chét ¢ dé& muc duge didu ché tuong tu voi hop chét cua Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (dugc diéu ché trong Vi du
12) thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat va axit 3-(3-
clophenyl)-1H-pyrazol-5-carboxylic (CAS-595610-50-7) thay cho axit 3-phenyl-1H-
pyrazol-5-carboxylic.

Chét ran mau trdng. MS (ISP): 383,1 ([M+H]").

Vidu 16

(R)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hydroclorua

\
Irz

Hop chét & dé muc dugc didu ché tuong tu v6i hop chit cia Vi du 1 si dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (dugc diéu ché trong Vi du
12) thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat va axit 3-(3-
metoxyphenyl)-1H-pyrazol-5-carboxylic (CAS-890591-64-7) thay cho axit 3-phenyl-
1H-pyrazol-5-carboxylic.

Chét rin mau tring. MS (ISP): 379,2 ([M+H]").

Vidu 17

(S)-3-(3-clophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hydroclorua

0 0
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Hop chit ¢ dé muc duoc diéu ché tuong tu véi hop chét cia Vi du 1 sir dung
axit 5-(3-Clo-phenyl)-2-metyl-2H-pyrazol-3-carboxylic (CAS-93618-32-7) thay cho
axit 3-phenyl-1H-pyrazol-5-carboxylic.
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Chét rin mau tring. MS (ISP): 397,1 ([M+H]").
Vidu 18

(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit

hydroclorua

Hop chit & d& muc duoc didu ché tuong tw v6i hop chit cia Vi du 1 si dung
axit 1-metyl-5-phenyl-1H-pyrazol-3-carboxylic (CAS-10199-53-8) thay cho axit 3-
phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau trdng nhat. MS (ISP): 363,2 ([IM+H]").
Vidu 19

(R)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

hydroclorua

Hop chat ¢ d& muc dugce diéu ché tuong tu voi hop chét cia Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (dugc diéu ché trong Vi du
12) thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat va st dung axit
1-metyl-3-phenyl-1H-pyrazol-5-carboxylic (CAS-10250-64-3) thay cho axit 3-phenyl-
1H-pyrazol-5-carboxylic.

Chét ran mau tring. MS (ISP): 363,3 ((M+H]").

Vidu 20

(S)-5-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-carboxamit

hydroclorua
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Hop chit & @& muc dugc diéu ché tuong tu v6i hop chét cia Vi du 1 s dung
axit 5-(3-xyano-phenyl)-1H-pyrazol-3-carboxylic (CAS-1242427-10-6) thay cho axit
3-phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau nau nhat. MS (ISP): 374,0 ([M+H]").
Vidu2l

(S)-3-(4-xyanophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit hydroclorua

NC

Hop chat & dé muc dugc diéu ché tuong tu véi hop chét cua Vi du 1 sir dung
axit 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chét rdn mau nau nhat. MS (ISP): 388,0 ([M+H]").
Piéu ché axit 3-(4-xyanophenyl)- 1-metyl-1H-pyrazol-5-carboxylic:
Budc a) (Z2)-etyl 4-(4-xyanophenyl)-2-hydroxy-4-oxobut-2-enoat:

Trong binh khé, trong méi truong argon, bd sung tirng phan natri (317 mg, 13,8
mmol, dwong lugng: 1,00) vao etanol (9,0 ml). (Nhiét do ting dén 60°C). Hon hop
phan ing dugc lam lanh & nhiét d§ 0°C. Sau do, bd sung tung giot dietyl oxalat (2,01
g, 1,87 ml, 13,8 mmol, dwong lugng: 1,00), tiép theo 1 bd sung 4-axetylbenzonitril (2
g, 13,8 mmol, duong lugng: 1,00) trong etanol (3,00 ml). Xuét hién chét rin mau
trang. Phan tng dugc khudy bang thiét bi khudy co hoc qua dém va dugc theo doi
bang TLC. Sau d6, hdn hop phan ung nay duge cd trong mdi trudng chan khong. Lam
lanh ph?m can & 0°C va nude duge bd sung vao binh nay. Bb sung IM HCI vao dung

dich nay (pH=3), sau d6, dung dich nay dugc chiét hai lin bang EtOAc. L6p hitu co
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dugc rira ba 1an bang 20mL nude mudi. Lép hitu co tao ra duoc lam kho bang MgSOs,
dugc loc va dugce ¢d trong mdi trudong chan khong dé tao ra chit rin mau trdng nhat.
Tron chat rdn mau tring nhat nay vé6i ete & nhiét do 0°C. Huyén phi duogc loc dé tao ra

chat ran mau tring (2,082 g, 61,6%).
Budce b) Etyl 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylat:

Trong mdi truong argon, (Z)-etyl 4-(4-xyanophenyl)-2-hydroxy-4-oxobut-2-
enoat (500mg, 2,04 mmol, duong lugng: 1,00) dugc hoa tan trong etanol (10 ml) &
nhiét d¢ trong phong. BS sung timg giot metylhydrazin (95,9 mg, 110 pl, 2,04 mmol,
duong luong: 1,00) (dung dich tré thanh mau vang). Dung dich nay khudy qua dém &
nhiét do trong phong, tiép theo 1a gia nhiét 6 gio & 50°C, dé ngudi xubng nhiét do
trong phong va duge cd trong mdi trudng chan khong. Phan cin dugc tinh ché truc
tiép bang sic ky cot (20g) Heptan/EtOAC: 9/1 tao ra pyrazol mong mubn (173 mg,
33,2%) duéi dang chét rin mau tréng.

MS (ISP): 256,3 ([M+H]").

Budc ¢) axit 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic:

B sung LiOH 1M (548 ul, 548 pmol, duong lugng: 2) vao dung dich cua etyl
3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylat (70 mg, 274 umol, duong lugng:
1,00) trong THF (5 ml) va MeOH (1,00 ml). Hon hop nay dugc khudy trong khoang 8
gi0 & nhiét do trong phong, sau dé, duoc xtr Iy bang nude va HCI IN (pH:3). Hon hop
nay duoc chiét hai 1an bang etyl axetat. Cac 16p hitu co tao ra duge thu gom, duoc rira
béng nuéc mudi va duge lam kho trén MgSOs, dugc loc va dugce co dé tao ra hop chét

mong mudn (55mg, 88,3%) dudi dang chét rén mau tring.
MS (ISP): 228,2 (M+1).
Vidu 22

(S)-3-(4-flophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit hydroclorua
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Hop chit & dé muc duoc diéu ché tuong tu voi hop chéit cua Vi du 1 st dung
axit 5-(4-Flo-phenyl)-2-metyl- 1H-pyrazol-3-carboxylic (CAS-943863-70-5) thay cho
axit 3-phenyl-1H-pyrazol-5-carboxylic.

Chét rin mau niu nhat. MS (ISP): 381,1 ((M+H]).
Vi dy 23

(S)-3-(3-metoxyphenyl)- 1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua

Hop chit & dé muc duoc diéu ché tuong tu v6i hop chit cia Vi du 1 st dung
axit 5-(3-Metoxy-phenyl)-2-metyl- 1H-pyrazol-3-carboxylic (CAS-1022575-47-8) thay
cho axit 3-phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau nau nhat. MS (ISP): 381,1 ((M+H]").
Vi du 24

(S)-3-(3-xyanophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua
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Hop chét & d¢& muc dugce diéu ché twong tu voi hop chét cia Vi du 1 si dung
axit 3-(3-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chét rdn mau nau nhat. MS (ISP): 388,0 ((M+H]").

Diéu ché axit 3-(3-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic:
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Tuong tu voi axit 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic, dugc

mo ta trong Vidu 21.
Vidu 25

(S)-3-(3-xyanophenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua

CN

Hop chit & d& muc duoc diéu ché tuong tu voi hop chét cia Vi du 1 st dung
axit 3-(3-xyanophenyl)-1-etyl-1H-pyrazol-5-carboxylic thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chat rin mau tring nhat. MS (ISP): 402,1 ((M+H]").
Piéu ché axit 3-(3-xyanophenyl)-1-etyl-1H-pyrazol-5-carboxylic:

Tuong tu véi axit 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic, dugc
mo ta trong Vidu 21.

Vi du 26

(S)-3-(4-xyanophenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

b O

\N/ \\

carboxamit hydroclorua

NC

Hop chét & d& muc dugc diéu ché tuong tu v6i hop chét cia Vi du 1 st dung
axit 3-(4-xyanophenyl)-1-etyl-1H-pyrazol-5-carboxylic thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chét rdn mau tring nhat. MS (ISP): 402,1 ([M+H]").

Piéu ché axit 3-(4-xyanophenyl)-1-etyl-1H-pyrazol-5-carboxylic:
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Tuong tu voi axit 3-(4-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic, dugc
mo ta trong Vidu 21,

Vidu 27

(S)-5-(3-xyanophenyl)-4-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua
@) @)
Y
[ N H
N
H
CN
Hop chit & dé muc duge diéu ché twong tw v6i hop chit ctia Vi du 1 sir dung
axit 5-(3-xyanophenyl)-4-metyl-1H-pyrazol-3-carboxylic thay cho axit 3-phenyl-1H-
pyrazol-5-carboxylic.
Chét ran mau nau. MS (ISP): 388,1 ([M+H]").
Pidu ché axit 5-(3-xyanophenyl)-4-metyl- 1H-pyrazol-3-carboxylic:
Budec a) lithi (2)-4-(3-xyanophenyl)-1-etoxy-3-metyl-1,4-dioxobut-2-en-2-olat:
B6 sung timg giot dung dich ctia 3-propionylbenzonitril (1,264 g, 7,94 mmol,
duong lugng: 1,00) trong Et;O (10,0 ml) vao dung dich da dugc khudy tir tinh cua
LiHMDS trong THF 1M (7,94 ml, 7,94 mmol, duong lugng: 1,00) trong Et;0 (50 ml)
& -78°C trong moi trudng argon. Sau d6 hdn hop nay duge khudy & nhiét do nay trong
khoang thoi gian 45 phut nita, bd sung timg giot dietyl oxalat (1,22 g, 1,13 ml, 8,34
mmol, dwong lugng: 1,05). Hon hop phan ting nay dugc dé 4m dén nhiét do trong
phong va duoc khudy trong 3 ngay. Chit két tua tao thanh dugc thu gom bang cach
loc, duge rira bang dietyl ete, va duge lam kho trong mdi trudmg chén khong dé tao ra
mubi lithi mong mudn dudi dang chét rdn mau vang (929 mg, 44,1%).
Budce b) Etyl 5-(3-xyanophenyl)-4-metyl-1H-pyrazol-3-carboxylat:
B6 sung hydrazin hydroclorua (113 mg, 1,65 mmol, duong lugng: 1,093) vao
dung dich cua lithi (Z)-4-(3-xyanophenyl)-1-etoxy-3-metyl-1,4-dioxobut-2-en-2-olat

(400 mg, 1,51 mmol, duong lugng: 1,00) trong etanol (10 ml) & nhiét do trong phong

dé tao ra dung dich mau cam. Hdn hop tao ra duoc khuéy qua dém & cung nhiét do.
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Sau 1 ngay, dung moi dugc loai bo dudi ap sudt giam va nude duge bd sung mudi vao
hén hop nay. Dung dich nay duge chiét hai 1in bing AcOEt, va céac 16p hitu co dugce
thu gom dugc 1am kho trén MgSO0s, dugc loc va dugc ¢d dé tao ra hop chit mong
mudn dudi dang gdm mau vang (114mg, 26,6%).

MS (ISP): 256,0 (IM+H]").

Budc ¢) axit 3-(3-xyanophenyl)-1-metyl-1H-pyrazol-5-carboxylic:

B6 sung LiOH 1M (2,35 ml, 2,35 mmol, duong luong: 6) vao dung dich cia
etyl 5-(3-xyanophenyl)-4-metyl-1H-pyrazol-3-carboxylat (100 mg, 392 pumol, duong
lugng: 1,00) trong THF (5 ml) trong MeOH (1,00 ml). Hon hop nay duoc khudy qua
dém. Nudce duge bd sung va HCI IN (pH:1) véo phan cin, pha chira nude nay duogc
chiét hai 1an bang etyl axetat, cac 16p hitu co tao ra duge thu gom va duoc rira bang
nude mudi, duoc lam khd trén MgSO0s4, dugce loc va dugc co trong mdi trudng chan
khong dé tao ra hop chit mong mudn (52mg, 52,6%) duéi dang chét rén mau vang.

MS (ISP): 228,1 (M+1).

Vidu 28

(S)-5-(5-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua

0 0
-0
e -
/
N
CN

Hop chit & & muc duogc diéu ché tuong tu voi hop chét cua Vi du 1 sir dung
axit 5-(5-xyano-2-flophenyl)-1H-pyrazol-3-carboxylic thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chét rin mau nau. MS (ISP): 392,0 ([M+H]").
Diéu ché axit 5-(5-xyano-2-flophenyl)-1H-pyrazol-3-carboxylic:

Tuong tu v6i axit 5-(3-xyanophenyl)-4-metyl-1H-pyrazol-3-carboxylic, duoc
mod ta trong Viduy 21.

-38-



24446

Vidu 29

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

hydroclorua

F

Hop chit & dé muc dugce diéu ché twong tw v6i hop chét ciia Vi du 1 st dung
axit 1-(4-flophenyl)-1H-pyrazol-3-carboxylic (CAS-1152535-34-6) trong THF thay
cho axit 3-phenyl-1H-pyrazol-5-carboxylic trong DMF.

Chét rdn mau tring. MS (ISP): 367,0 ((M+H]™).
Vi du 30

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

hydroclorua

b -G

Hop chit & dé muc duoc diéu ché tuong tw v&i hop chét ciia Vi du 1 sur dung
axit 1-phenyl-1H-pyrazol-5-carboxylic (CAS-1133-77-3) thay cho axit 3-phenyl-1H-

pyrazol-5-carboxylic.
Chat rdn mau tring. MS (ISP): 349,1 ([M+H]").
Vidu 31

(R)-1-(4-Flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-carboxamit

hydroclorua
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Hop chit & dé muc dugc diéu ché tuong tu voi hop chét cua Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-(4-
aminophenyl) morpholin-4-carboxylat va st dung axit 1-(4-flophenyl)-1H-pyrazol-3-
carboxylic (CAS-1152535-34-6) thay cho axit 3-phenyl-1H-pyrazol-5-carboxylic.

Chét rdn mau tring. MS (ISP): 367,0 ((M+H]").
Vi du 32

(S)-1-(5-Clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit hydroclorua
0O 0
N Vi
H@ Q_—,\}
[N H
/
N

Z "N
. |
Cl

Hop chét ¢ dé muc thu duge theo cach tuong tw véi hop chit ctia Vi du 47 si

dung 2-bromo-5-clopyridin thay cho 2-clo-5-(triflometyl)pyrimidin trong buégc b).
Chat ran mau trdng nhat. MS (ISP): 384,2 ([M+H]").
Vidu 33

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

3-carboxamit hydroclorua
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Hop chit & dé muc thu dugc theo cach tuong tu véi hop chat cua Vi du 47 st
dung 2-bromo-5-(triflometyl)pyridin thay cho 2-clo-5-(triflometyl)pyrimidin trong
budc b).

Chét rdn mau trang. MS (ISP): 418,2 ([M+H]").
Vi du 34

(S)-1-(4-Xyanophenyl)-N-(4-(morph01in—2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua

(@) O
FMO'“Q
Y H

/

N

CN

Hop chit & dé muc thu duoc theo cach tuong tu vai hop chét cua Vi du 47 su

dung 2-bromo-benzonitril thay cho 2-clo-5-(triflometyl)pyrimidin trong buéc b).
Chat rin mau trdng nhat. MS (ISP): 374,3 ([M+H]").
Vidu 35

(R)-N-(4-(Morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-yl)-1H-pyrazol-

3-carboxamit hydroclorua
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Hop chit & d& muc duoc didu ché tuong tu voi hop chét cia Vi du 1 sir dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-(4-
aminophenyl) morpholin-4-carboxylat va sitr dung axit 1-(5-Triflometyl-pyridin-2-yl)-
1H-pyrazol-3-carboxylic (CAS-1006962-72-6) thay cho axit 3-phenyl-1H-pyrazol-5-
carboxylic.

Chét rin mau tring. MS (ISP): 418,2 (IM+H]").

Vidu 36

(S)-3-(3-Xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)- 1H-pyrazol-5-carboxamit

hydroclorua
0
N
Y
N N
NN
CN

Hop chit & d& muc duogc diéu ché tuong tu véi hop chét cua Vi du 1 sr dung
axit 5-(3-xyano-phenyl)-1H-pyrazol-3-carboxylic (CAS-1242427-10-6) thay cho axit
3-phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau tring. MS (ISP): 372,0 ([M+H]™).
Vi du 37

(R)-3-(3-Xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)- 1 H-pyrazol-5-carboxamit

hydroclorua
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Hop chit & dé muc duoc diéu ché tuwong tu v4i hop chét cia Vi du 1 st dung
(R)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat thay cho (S)-tert-butyl 2-(4-
aminophenyl)morpholin-4-carboxylat va sir dung axit 5-(3-xyano-phenyl)-1H-pyrazol-
3-carboxylic (CAS-1242427-10-6) thay cho axit 3-phenyl-1H-pyrazol-5-carboxylic.

Chét rin mau tring. MS (ISP): 372,0 ([M+H]").
Vi du 38

(rac) 3-(3-Xyanophenyl)-N-(4-(pyrrolidin-3-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua

CN

Hop chat & dé muc duoc diéu ché twong tu v6i hop chét ciia Vi du 1 sir dung
tert-butyl este cua axit 3-(4-amino-phenyl)-pyrolidin-1-carboxylic (CAS-908334-28-1)
thay cho (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat va st dung axit 5-
(3-xyano-phenyl)-1H-pyrazol-3-carboxylic (CAS-1242427-10-6) thay cho axit 3-
phenyl-1H-pyrazol-5-carboxylic.

Chét ran mau tring. MS (ISP): 357,8 ([M+H]").

Vidu 39

(S)-5-(3-Xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua
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Hop chit & dé muc duoc diéu ché tuong tu voi hop chét cua Vi du 1 sir dung
axit 5-(3-xyano-4-flo-phenyl)-1H-pyrazol-3-carboxylic (dugc diéu ché nhu dugc néu

dudi ddy: a-d) thay cho axit 3-phenyl-1H-pyrazol-5-carboxylic.
Chét rdn mau tring. MS (ISP): 392,1 ([M+H]").
Diéu ché axit 5-(3-xyano-4-flo-phenyl)-1H-pyrazol-3-carboxylic:

a) Lithi (Z)-4-(3-bromo-4-flophenyl)-1-etoxy-1,4-dioxobut-2-en-2-olat: Bd
sung Et20 (31,2 ml) vao dung dich da dugc khudy tr tinh cia LiHMDS trong THF
IM (9,22 ml, 9,22 mmol, duong lugng: 1) & -78°C dé tao ra dung dich mau vang. B
sung tung giot dung dich 1-(3-bromo-4-flophenyl)etanon (2 g, 9,22 mmol, duong
luong: 1,00) trong Et20 (15,6 ml) vao hdn hop nay trong mdi trudng argon. Sau do
khudy hdn hop nay & cung nhiét do trong khoang thdi gian 45 phut nita. Sau do, bd
sung tung giot dietyl oxalat (1,41 g, 1,31 ml, 9,68 mmol, dwong luong: 1,05). Hon hop
phan tng nay duoc dé 4m dén nhiét do trong phong va dugc khudy trong 2 ngay nita.
Chét két tia tao thanh dugc thu gom béng cach loc, duoc rira béng dietyl ete, va duoc
lam kho trong moi truong chan khong dé tao ra mudi lithi mong mudn dudi dang chét

rdn mau vang nhat (2,677g, 89,9%).

b) Etyl  5-(3-bromo-4-flophenyl)-1H-pyrazol-3-carboxylat:  Bd sung
hydrazin monohydrat (139 mg, 2,03 mmol, duong lugng: 1,093) vao dung dich cuta
lithi (Z)-4-(3-bromo-4-flophenyl)-1-etoxy-1,4-dioxobut-2-en-2-olat (600 mg, 1,86
mmol, dwong lugng: 1,00) trong etanol (25 ml) & nhiét do trong phong dé tao ra huyén
phil mau tring, sau 1 gid huyén pht nay tré thanh dung dich. Hon hop tao ra dugc
khudy qua dém. Sau 1 ngay, phan ung hoan thanh. Sau khi khudy dung méi dugc loai
b6 dudi ap sudt giam va nudc duoc bd sung mudi vao hdn hop nay, dung dich nay

dugc chiét hai 1an bang AcOELt, va cac 16p hitu co duge thu gom dugc lam khd trén
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Na;SO0s, dugc loc va duoc co dé tao ra etyl 5-(3-bromo-4-flophenyl)-1H-pyrazol-3-
carboxylat dudi dang chét rin mau tring (460 mg, 79,1%). MS (ISP): 314,8 ([M+H]").

C) Etyl 5-(3-xyano-4-flophenyl)-1H-pyrazol-3-carboxylat: Hdn hop cia
etyl 5-(3-bromo-4-flophenyl)-1H-pyrazol-3-carboxylat (300 mg, 958 umol, duong
luong: 1,00), k&€m xyanua (65,2 mg, 556 pmol, duong lugng: 0,58) va Pd(PPh3)4 (111
mg, 95,8 umol, duong lugng: 0,1) dugc gia nhiét & 160°C trong DMF (2 ml) (duoc
bao quén trén sang phan tir) trong 30 phit trong vi séng. Hon hgp nay dugc phan cach
gitta EtOAc (40 mL) va 2N NH4OH (40 mL). Pha hitu co duoc chiét béng 2N NH4OH,
duoc rira béng nude mudi, dugc lam kho trén MgSO4 va dugc ¢ trong mdi truong
chan khong. Hon hop thd dugc tinh ché biang sic ky cot (10g) chit rua
giai:Heptan/EtOAc: 95/5 dé tao ra hop chét nitril mong mudn dudi dang chét rin dang
tinh thé mau tring (180 mg, 72,5%). MS (ISP): 260,0 ([M+H]").

d) Axit 5-(3-xyano-4-flophenyl)- 1H-pyrazol-3-carboxylic: B6 sung LiOH
IM (4,17 ml, 4,17 mmol, duong lugng: 6) vao dung dich cua etyl 5-(3-xyano-4-
flophenyl)-1H-pyrazol-3-carboxylat (180 mg, 694 pmol, duong lugng: 1,00) trong
THF (5,00 ml) va MeOH (1 ml). Hdn hop nay duoc khudy qua dém. Sau khi bd sung
LiOH, dung dich nay tr& thanh mau cam. Nuéc dwoc bd sung va HCI 1N (pH: 1) vao
phan cin, pha chira nu6c nay duge chiét hai 14n bing etyl axetat; cac 16p hitu co tao ra
dugc thu gom va dugc rira bang nude mudi. Sau d6 duge 1am kho trén MgSOq4, dugce
loc va duoc ¢b dé tao ra hop chét mong mudn (45 mg, 22,4%) dudi dang chét ran mau

trang. MS (ISP): 232,4 (IM+H]H).
Vi du 40

(S)-3-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit hydroclorua

© o)
/ H
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Hop chit & d& muc dugc diéu ché tuong tu v4i hop chét cia Vi du 1 sir dung
axit 5-(3-diflometoxy-phenyl)-2H-pyrazol-3-carboxylic (dwgc diéu ché nhu dugc néu

duéi day: a-c) thay cho axit 3-phenyl-1H-pyrazol-5-carboxylic.
Chét ran mau trang. MS (ISP): 415,2 ([M+H]").
Diéu ché axit 5-(3-diflometoxy-phenyl)-2H-pyrazol-3-carboxylic:

a) Metyl este cua axit 5-(3-diflometoxy-phenyl)-2H-pyrazol-3-carboxylic:
B sung hydrazin hydroclorua (220 mg, 3,21 mmol, duong lugng: 1,093) vao dung
dich cua (Z)-metyl 4-(3-(diflometoxy)phenyl)-2-hydroxy-4-oxobut-2-enoat (CAS-
832741-03-4) (800 mg, 2,94 mmol, duong lugng: 1,00) trong etanol (20 ml) & nhiét do
trong phong dé tao ra huyén phii mau cam. Hn hop tao ra dugc khudy qua dém &
cung nhiét d. Sau 1 ngay phan Gng hoan thanh. Sau khi khudy dung méi duoc loai bd
dudi ap sudt giam va nude dugc bd sung mudi vao hdn hop nay, dung dich nay duogc
chiét hai 1an bang AcOEt, va cac 16p hitu co dugc thu gom duge lam kho trén MgSQOa,
duoc loc va duoc co dé tao ra hop chét mong mubn duéi dang chit rdn mau nau nhat

(630 mg, 79,9%). MS (ISP): 269,0 ([M+HT").

b) Axit 5-(3-diflometoxy-phenyl)-2H-pyrazol-3-carboxylic: B6 sung LiOH
IM (13,9 ml, 13,9 mmol, duong lugng: 6) vao dung dich cuia metyl este cta axit 5-(3-
diflometoxy-phenyl)-2H-pyrazol-3-carboxylic (620 mg, 2,31 mmol, duong luong:
1,00) trong THF (10 ml) va MeOH (2,00 ml) dé tao ra dung dich mau nau. Hon hop
nay dugc khudy qua dém. Sau khi bd sung LiOH dung dich nay tao thanh. Nudc dugc
bd sung va HCI IN (pH:1) vao phin cidn, pha chira nuéc ndy dugc chiét hai 1an bing
etyl axetat, cac 16p hitu co tao ra dugc thu gom va dugc rira béng nude mudi. Sau do
dugc lam kho trén MgSQOs, duoc loc va dugce ¢o dé tao ra hop chét mong mubn (510
mg, 86,8%) dudi dang chit rin mau vang nhat. MS (ISP): 255,0 ([M+H]").

Vidu 41

(S)-5-(3-(diflometoxy)phenyl)- 1-etyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-

pyrazol-3-carboxamit hydroclorua
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(S)-Tert-butyl 2-(4-(3-(3-(diflometoxy)phenyl)- 1H-pyrazol-5-
carboxamido)phenyl)morpholin-4-carboxylat: trong binh day tron dung
tich 25mL, axit 3-(3-(diflometoxy)phenyl)- 1H-pyrazol-5-carboxylic (515
mg, 2,03 mmol, duong lugng: 1,1) (quy trinh diéu ché dugc mo ta trong
vi du 40), (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (513
mg, 1,84 mmol, duong lugng: 1,00) (quy trinh diéu ché duge mo ta trong
vi du 1), N-metylmorpholin (559 mg, 608 pl, 5,53 mmol, duong lugng:
3) va HBTU (1,05 g, 2,76 mmol, duong lugng: 1,5) dugc két hop véi
DMF (2 ml) dé tao ra dung dich mau vang. Hon hop phan tng nay duoc
khudy qua dém & 60°C. Hdn hop nay rét vao nude (10ml) va duge chiét
hai 1an bang EtOAc. Cac 16p hitu co duge rira bang NaHCOs, nudc
mubi, dugc lam khd trén MgSOs, duoc loc va duge ¢ trong mdi trudong
chén khong dé tao ra hdn hop thd mau nau. Hn hop nay dugc pha lodng
bang heptan, dugc khudy trong 15 phut va huyén phil duoc loc. Chét rin
tao ra dugc rira vai 1an bing heptan dé tao ra hop chat mong mudn dudi

dang chit rin mau nau (550mg, 58,0%).

(S)-Tert-butyl 2-(4-(5-(3-(diflometoxy)phenyl)-1-etyl-1H-pyrazol-3-
carboxamido)phenyl)morpholin-4-carboxylat va (S)-tert-butyl 2-(4-(3-
(3-(diflometoxy)phenyl)- 1-etyl-1H-pyrazol-5-carboxamido)phenyl)

morpholin-4-carboxylat:

B6 sung iodoetan (25,5 mg, 13,2 ul, 163 pmol, duwong luong: 1,2) vao
hdn hop cta (S)-tert-butyl 2-(4-(3-(3-(diflometoxy)phenyl)-1H-pyrazol-
5-carboxamido)phenyl)morpholin-4-carboxylat (70 mg, 136 pmol,
duong luong: 1,00) va kali cacbonat (41,4 mg, 299 pmol, duong lugng:
2,2) trong DMF (2 ml) va duoc khudy qua dém & nhiét d trong phong.
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Nude dugc bd sung vao hdn hop tao ra va pha hitu co dugc chiét bing
nuée va nude mudi, sau do, 16p hitu co dugce lam kho trén MgSOs, dugc
loc ra va dugc cb trong mdi trudng chan khong dé tao ra hop chét tho
duéi dang hdn hop ciia cac chit dong phan, cac chét nay dugc tach ra
bang sic ky cot (hop 10g) dé tao ra: (S)-tert-butyl 2-(4-(5-(3-
(diflometoxy)phenyl)-1-etyl-1H-pyrazol-3-carboxamido)phenyl)
morpholin-4-carboxylat (17 mg, 23,0%) va (S)-tert-butyl 2-(4-(3-(3-
(diflometoxy)phenyl)-1-etyl-1H-pyrazol-5-carboxamido)phenyl)
morpholin-4-carboxylat (27mg, 36,6%).

(S)-5-(3-(diflometoxy)phenyl)- 1-etyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-
pyrazol-3-carboxamit hydroclorua: B sung 4M-HCI trong dioxan (117
ul, 470 pmol, duong lugng: 15) vao dung dich cuia (S)-tert-butyl 2-(4-(5-
(3-(diflometoxy)phenyl)- 1-etyl-1H-pyrazol-3-carboxamido)phenyl)
morpholin-4-carb0xylat (17 mg) trong dioxan (40,8 ul). Hén hop phan
tmg nay duoc khudy & 60°C qua dém. 2ml dietyl ete duoc bd sung vao
hdn hop nay va dugc khudy trong 15 phit & nhiét do trong phong. Hon
hop nay dugc loc va dugc ¢d trong mdi truedng chin khong cao dé tao ra
hydroclorua mong mudn duéi dang chit rén mau trang (9 mg, 60,0%).

MS (ISP): 443,1 ([M+H]").

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

pyrazol-5-carboxamit hydroclorua

dich

0 0
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B6 sung 4M-HCI trong dioxan (117 pl, 470 pmol, duong lugng: 15) vao dung

cua

(S)-tert-butyl  2-(4-(3-(3-(diflometoxy)phenyl)-1-etyl-1H-pyrazol-5-

carboxamido)phenyl)morpholin-4-carboxylat (27mg) (dugc didu ché trong Vi du 41,
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b)) trong dioxan (40,8 ul). Hon hop phan mg nay dugc khudy & 60°C qua dém. Bd
sung 2ml dietyl ete vao hdn hop nay va dugc khudy trong 15 phut & nhiét do trong
phong. Hon hop nay dugce loc va duge ¢o trong mdi trudng chén khong cao dé tao ra
hydroclorua mong muén duéi dang chit rin mau tring (15 mg, 63%). MS (ISP): 443,1
(IM+H]).

Vidu 43

(S)-3-(3-Xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit hydroclorua

SO

N N

SzT
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CN

Hop chét ¢ dé muc duge didu ché twong tu v6i hop chét cua Vi du 39 su dung

1-(3-bromo-2-flophenyl)etanon thay cho 1-(3-bromo-4-flophenyl)etanon.
Chét ran mau tring. MS (ISP): 392,1 ([M+H]").
Vi du 44

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

pyrazol-5-carboxamit hydroclorua

0 0
We aUAS,
/ H

Hop chéit & dé muc duoc diéu ché tuwong tu v6i hop chét ciia Vi du 42 st dung

Metyl iodua thay cho iodoetan.
Chét ran mau tring. MS (ISP): 429,1 ([M-+H]").

Vidu 45
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(S)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit hydroclorua
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a) Etyl 2-clo-2-(2-(4-(diflometoxy)phenyl)hydrazono)axetat

4-(diflometoxy)anilin (796 mg, 5 mmol) dugc hoa tan trong axit tetrafloboric
(2,38 g, 1,7 ml, 13,0 mmol) va nudc (2 ml). Sau khi lam lanh xuéng 0°C, bd sung tir tur
dung dich ctia natri nitrit (345 mg, 5,0 mmol) trong nude (0,75 ml). Hon hgp nay duoc
khudy trong 30 phut va cht két tia dic duoc thu gom bing cach loc va duoc rira bing
dietylete (khoang 3 ml). Chét rin mau do nhat dugc hoa tan trong 1,5 ml axeton va bd
sung 5 ml dietylete. Sau khi khudy trong 15 phut cing vé6i lam lanh, chét rén mau
trang dugc loc, duoc rira bang dietylete va dugc lam khd & HV trong 15 phut dé tao ra

4-diflometoxy-benzendiazoni tetrafloborat.

Mudi diazoni (851 mg, 3,3 mmol) duoc bd sung vao dung dich cua etyl 2-clo-3-
oxobutanoat (494 mg, 420 pl, 3 mmol) trong pyridin (0,8 ml) va nuéc (0,8 ml). Huyén
phu rit dac nay duoc khudy & nhiét do -5°C trong 30 phat. Chit rin duoc loc, duoc
rira bing nudc lanh nhu da va dugc lam khd trong mdi truong chan khong dé tao ra
chit rdn mau cam (0,67 g 76%). MS (ISP): 293,1 ([{3CI}M+H]"), 295,2
([{"CIIM+HT).

b) Etyl 1-(4-(diflometoxy)phenyl)-1H-pyrazol-3-carboxylat

Etyl 2-clo-2-(2-(4-(diflometoxy)phenyl)hydrazono)axetat (585 mg, 2 mmol)
dugc hoa tan trong toluen (4 ml) va 2,5-norbornadien (906 mg, 1 ml, 9,83 mmol) va
bd sung trietylamin (587 mg, 808 ul, 5,8 mmol). Hén hop phan ng nay duoc khudy &
70°C trong 30 phit va hdn hgp phan tmg nay dugc dé khudy & nhiét do trong phong
qua dém. Chét rin duoc loc ra va duoc rira béng toluen. Phén chiét hitu co duogc lam

bay hoi va phan cin thu dugc dugc hoa tan trong xylen (12 ml) va duoc hdi luu trong
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2 gid. Dung mdi ndy dugc lam bay hoi va phan can dugc tinh ché bing séc ky cot (50
g Silicagel, diclometan) dé tao ra 387 mg (69%) chét rdn mau vang nhat. MS (ISP):
283,1 ((M+H]").

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

Lithi hydroxit hydrat (89 mg, 3,72 mmol) dugc bd sung vao dung dich cua etyl
1-(4-(diflometoxy)phenyl)-1H-pyrazol-3-carboxylat (350 mg, 1,24 mmol) trong hdn
hop cia THF (3,1 ml), metanol (1,6 ml), nuéc (1,6 ml). Dung dich nay dugc gia nhiét
dén 80°C trong 2 gid. Hiu hét dung méi hitu co duge loai bd dudi ap suit giam. Dung
dich natri bicacbonat va etyl axetat dugc bd sung va 16p hiru co duge tach ra. Lop
chira nuéc duge tao moi truong axit bang cach bd sung axit clohydric chira nude 25%
va hdn hop nay dugc chiét 2 1dn bing etyl axetat. Cac 16p hitu co dugce thu gom, dugc
lam khd (MgSO4) va dugc lam bay hoi. San phim nay dugc lam kho trong moi truong

chéan khong va duoc str dung truc tiép cho bude tiép theo.

d) (S)-tert-Butyl 2-(4-(1-(4-(diflometoxy)phenyl)-1H-pyrazol-3-carboxamido)
phenyl)morpholin-4-carboxylat

(S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (110 mg, 0,39 mmol),
axit 1-(4-(diflometoxy)phenyl)- 1H-pyrazol-3-carboxylic (100 mg, 0,39 mmol), HBTU
(167 mg, 0,44 mmol) va N-metylmorpholin (119 mg, 130 ul, 1,18 mmol) duoc két hop
v6i DMF (2 ml) dé tao ra dung dich mau vang nhat. Hon hop phan tng nay dugc
khudy ¢ 50°C trong 17 gio.

Hdn hop phan tmg nay duoc rét vao 25 ml nude va duge chiét hai 1an bang etyl
axetat. C4c 16p hiru co dugc thu gom duoc rira bang nuéc mudi, dugc 1am khd trén
MgSOs va duoc ¢d trong moi truong chan khong. Nguyén liéu thd dugc tinh ché bang
sdc ky nhanh (20 g Silicagel, 30 dén 50% etyl axetat trong heptan) dé tao ra chit rin
mau trang nhat (130 mg, 64%). MS (ISP): 459,4 (100%, [M-tBu+H]"), 515,4 (5%,
[M-+H]").

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

carboxamit hydroclorua

(S)-tert-Butyl 2-(4-(1-(4-(diflometoxy)phenyl)-1H-pyrazol-3-carboxamido)
phenyl)morpholin-4-carboxylat (130 mg, 0,25 mmol) dugc hoa tan trong dioxan (0,6
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ml) va bd sung dung dich ctia HCI trong dioxan (4M, 0,12 ml, 3,8 mmol). Hon hop
phan tng nay dugc khudy qua dém & 60°C. Sau khi 1am lanh, bd sung ete, chét rin nay
dugc loc ra, duge rira bang ete va duge lam kho trong chén khong dé tao ra (S)-1-(4-
(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-carboxamit
hydroclorua (90 mg, 79%) dudi dang chét ran mau tring nhat. MS (ISP): 4154
(IM+H]").

Vidu 46

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

carboxamit hydroclorua
—<F
F —
OQ“@YN
O O\Eo]
N
H

Hop chit & dé& muc thu duoc theo cach tuong tu véi hop chét cua Vi du 45 su
dung (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 trdng nhat.
MS (ISP): 415,4 ([M+H]").

Vi du 47
(S)-N-(4-(Morpholin-2-yl)phenyl)- 1-(5-(triflometyl)pyrimidin-2-yl)-1H-

pyrazol-3-carboxamit hydroclorua

Iz

a) (S)-tert-Butyl 2-(4-(1H-pyrazol-3-carboxamido)phenyl)morpholin-4-
carboxylat

Axit 1H-pyrazol-3-carboxylic (560 mg, 5 mmol) dugc hoa tan trong metanol
(62 ml) va bd sung (S)-tert-butyl 2-(4-aminophenyl)morpholin-4-carboxylat (1,39 g, 5
mmol). Dung dich nay lam lanh xudng 0°C va b sung timg giot 4-(4,6-dimetoxy-
1,3,5-triazin-2-yl)-4-metylmorpholini clorua (1,8 g, 6,5 mmol) dugc hoa tan trong 5
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ml metanol vao hdn hop phan mg trong 1 gid. Hdn hgp phan tng nay dugc khudy &
nhiét do 0°C trong hai gi sau d6, duge khudy qua dém & nhiét do trong phong. Dung
mdi nay dugc lam bay hoi, phan can duoc hoa tan trong diclometan va dugc hap phu

trén silicagel.

Nguyén lidu ndy duge tinh ché bang sic ky nhanh (silicagel, 20 g, 30% dén
50% EtOAc trong heptan) dé tao ra chét rin mau tring (1,61 g; 86%) chit nay duoc st

dung cho budc tiép theo.

b) (S)-tert-Butyl 2-(4-(1-(5-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-3-

carboxamido)phenyl)morpholin-4-carboxylat

(S)-tert-Butyl 2-(4-(1H-pyrazol-3-carboxamido)phenyl)morpholin-4-carboxylat
(33 mg, 0,089 mmol) va 2-clo-5-(triflometyl)pyrimidin (16,2 mg, 0,089 mmol) dugc
hoa tan trong DMSO (0,7 ml) va bd sung kali cacbonat (24,5 mg, 0,177 mmol). Hon
hop phan tng nay duoc dit trén thiét bi lac Biichi trong 20 gir & 120°C. Sau khi lam
lanh hdn hop, nudc duge bd sung tiép theo 1a duoc chiét hai 1an bang etyl axetat. Cac
16p hitu co duge thu gom duge lam kho trén MgSO4 va dugce lam bay hoi. Nguyén liéu
thdé duoc tinh ché bang sic ky nhanh (silicagel, 5 g, 25% dén 50% EtOAc trong
heptan) dé tao ra chét rdn mau tring nhat (11 mg, 24%). MS (ISP): 463,1 (100%, [M-
tBu+H]"), 519,3 (10%, [M+H]").

¢) (S)-N-(4-(Morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)-1H-pyrazol-4-

carboxamit hydroclorua

(S)-tert-Butyl 2-(4-(1-(5-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-3-
carboxamido)phenyl)morpholin-4-carboxylat (11 mg, 21,2 pmol) dugc hoda tan trong
dioxan (80 pL) va bd sung dung dich cua HCI trong dioxan (79,6 puL, 318 umol) va
hdn hop phan tmg nay duoc khudy & 60°C trong 2 gid. Sau khi lam lanh, bd sung
dietylete va chit ran duoc loc va duogc ria bang dietylete dé tao ra (S)-N-(4-
(morpholin-2-yl)phenyl)-1-(4-(triflometoxy)phenyl)- 1H-pyrazol-4-carboxamit
hydroclorua (7 mg, 70%) duéi dang chat rin mau tring nhat. MS (ISP): 419,3
(IM+HH]").

Vi du 48

-53-



24446

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

carboxamit hydroclorua

N
CIH H

Hop chét & d& muc thu dugc theo cach tuong tu v6i hop chat cuia Vi du 47 sir
dung 2,6-diclopyrazin thay cho 2-clo-5-(triflometyl)pyrimidin trong budc b). Chéit ran
mau vang. MS (ISP): 385,3 ([{**CI}M+H]"), 387,3 ([{>’CI}M+H]"). ((IM+H]").

Vidu 49

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

carboxamit hydroclorua

a) (S)-tert-Butyl 2-(4-(1-(3-clopyrazin-2-yl)-1H-pyrazol-3-carboxamido)
phenyl)morpholin-4-carboxylat

(S)-tert-Butyl 2-(4-(1H-pyrazol-3-carboxamido)phenyl)morpholin-4-carboxylat
(90 mg, 0,24 mmol) va 2,3-diclopyrazin (43 mg, 0,29 mmol) dugc hoa tan trong
dimetylaxetamit (2 ml) va b6 sung kali cacbonat (67 mg, 0,48 mmol). Hdn hop phan
tmg nay dugc dit trén thiét bi lac Biichi trong 16 git & 80°C. P& hoan thanh phén g,
b6 sung thém mot lwong 2,3-diclopyrazin (10 mg) nita va tiép tuc gia nhiét trong 2 gi¢
nita & 120°C. Sau khi 1am lanh hén hop, nudc dugce bd sung, tiép theo 1a duogc chiét
hai 1an bang etyl axetat. Cac 1p hitu co duge thu gom dugc lam kho trén MgSO4 va
dugc 1am bay hoi. Nguyén liéu thd dugce tinh ché bang sic ky nhanh (silicagel, 10 g,
25% dén 50% EtOAc trong heptan) dé tao ra gdm mau tring nhat (48 mg, 42%). MS
(ISP): 429,3 (100%, [M-tBu+H]"), 485,4 (10%, [M+H]").

b) (S)-1-(3-Clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua
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(S)-tert-Butyl  2-(4-(1-(3-clopyrazin-2-yl)-1H-pyrazol-3-carboxamido)phenyl)
morpholin-4-carboxylat (44 mg, 90,7 umol) duoc hoa tan trong dioxan (0,35 ml) va bd
sung dung dich ctia HCI trong dioxan (340 ul, 1,36 mmol) va hdn hop phan tmg nay
dugc khudy ¢ 60°C trong 90 phit.

Dung mdi nay dugc lam bay hoi va phan can dugc tai két tinh tir hdn hop cia
etyl axetat va etanol dé tao ra chat rin mau vang nhat (27 mg, 70%). MS (ISP): 385,2
(({PCM+H]Y), 387,2 ([{"CIIM+H]"). (IM+H]").

Vidu 50

(S)-1-(5-Clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hydroclorua

ClH N
H

Hop chit ¢ d& muc thu duoc theo cach tuong tu véi hop chét cta Vi du 49 st
dung 2,5-diclopyrazin thay cho 2,3-diclopyrazin trong budc a). Chit rin mau trang
nhat. MS (ISP): 385,2 ([{**CI}M+H]"), 3872 ([{*’CI}M+H]"). (IM+H]").

Vidu Sl

(S)-N-(4-(Morpholin-2-yl)phenyl)-1-(6-(triflometyl)pyrimidin-4-yl)-1H-
pyrazol-3-carboxamit hydroclorua

==

N
N DN H
N = N
— N
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Hop chit & dé muc thu dugc theo cach tuong tu véi hop chét cua Vi du 49 st
dung 4-clo-6-(triflometyl)pyrimidin thay cho 2,3-diclopyrazin trong budc a). Chét ran
mau tring. MS (ISP): 419,2 ((IM+H]").

Vi du 52

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

3-carboxamit hydroclorua
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Hop chit & dé muc thu dugce theo cach tuong tu véi hop chét cua Vi du 49 sur
dung 2-iodo-6-(triflometyl)pyrazin thay cho 2,3-diclopyrazin trong budc a). Chét rin
mau vang nhat. MS (ISP): 419,2 ([M+H]").

Vi du 53

(S)-1-(5-Xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit hydroclorua

%}Qﬂoé

CHH

Hop chit & d&& muc thu dwoc theo cach tuong tw véi hop chit cua Vi du 49 sir
dung 5-bromopyrazin-2-cacbonitril thay cho 2,3-diclopyrazin trong buéc a). Chit rin
mau vang nhat. MS (ISP): 376,3 (|[M+H]").

Vidu 54

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

pyrazol-3-carboxamit hydroclorua

e

Hop chit & dé muc thu dugc theo cach tuong tu vdi hop chét cua Vi du 49 su
dung 4-clo-2-(triflometyl)pyrimidin thay cho 2,3-diclopyrazin trong budc a). Chét ran
mau xanh 14 cdy nhat. MS (ISP): 419,2 ([M+H]").

-56-



24446

Céc hop chét ¢6 cong thirc I va cac mudi cong duge dung cua ching cé céc tinh
chat dugc 1y co gid tri. Dac biét 1a, da phat hién ra ring cac hop chét theo sang ché co

ai luc cao ddi véi cac thu thé c6 lién quan dén amin vét (TAAR), dic biét 1a TAARI.
Céc hop chét duoc danh gia bang thir nghiém néu sau day.
Nguyén liéu va phuong phép

Xay dung cdu truc plasmit biéu hién TAAR va dong té bao dugc chuyén nhiém én
dinh

Pé xdy dung ciu tric cac plasmit biéu hién, cac trinh tuv md hoa TAARI &
ngudi, chudt céng va chu6t nhat duoc khuéch dai tir ADN hé gen, vé co ban nhu duogc
md ta boi Lindemann va cac dong cong su. [14]. Hé théng Expand High Fidelity PCR
System (Roche Diagnostics) dugc sit dung véi 1,5 mM Mg?* va cac san phim PCR
sau khi tinh ché duoc tach dong vao vecto tach dong pCR2.1-TOPO (Invitrogen) theo
huéng din ciia nha san xudt. Cac san phim PCR duoc tach dong phu vao vecto
pIRESneo2 (BD Clontech, Palo Alto, California), va cac vecto biéu hién dugc xac

nhén trinh ty trude khi dua vao cac dong té bao.

Cac t&¢ bao HEK293 (ATCC # CRL-1573) dugc nudi cdy chu yéu nhu
Lindemann va cac cong su md ta (2005). Bé tao ra dong té bao dugc chuyén nhiém én
dinh, céc té bao HEK293 dugc chuyén nhiém bing cac plasmit biéu hién pIRESneo2
mang trinh ty ma héa TAAR (dugc mo ta & trén) voi Lipofectamin 2000 (Invitrogen)
theo cac hudéng dan cia nha san xuét, va 24 gid sau khi chuyén nhidm, maéi trudng
nudi cdy duge bd sung 1 mg/ml G418 (Sigma, Buchs, Thuy Si). Sau khi nudi chy
khoang 10 ngay, cdc dong vo tinh dugc phan 14p, duge nhan 1én va dugc thir nghiém
tinh dap ting véi amin vét (tit ca cac hop chét duge mua tir Sigma) bang hé théng thir
nghiém mién dich cAMP Biotrak Enzyme (EIA) (Amersham), theo quy trinh EIA
khong axyl hoa dugc nha san xuét cung cdp. Cac dong té bao don dong thé hién ECso

6n dinh sau 15 1an 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 phéi tir phong xa.
Céc té bao HEK-293 biéu hién 6n dinh TAARI & chudt cdng duoc gitt & nhiét

d6 37°C va 5% CO; trong mdi truong DMEM ¢ ndng d6 glucoza cao, chira huyét
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thanh bao thai bé (10%, duoc bit hoat bsi nhiét do trong 30 phut & nhi¢t d6 56°C),
penixilin/streptomyxin (1%), va 375 pg/ml genetixin (Gibco). Céc té bao nay dugc lay
ra khoi cac binh nudi cdy bang cach sir dung trypsin/ EDTA, thu hoach, rita hai lan
bang PBS lanh nhu d4 (khong c6 Ca®" va Mg?"), dugc tao vién ling & téc do 1000
vong/phut trong 5 phut & nhiét do 4°C, dugce lam dong lanh va duoc bao quan & nhiét
d6 -80°C. Cac vién ling sau khi lam déng lanh duogc tai tao huyén phu trong 20 ml
HEPES-NaOH (20 mM, do pH=7,4) chira 10 mM EDTA va dugc ddng héa bing may
ddng héa Polytron (PT 6000, Kinematica) & toc do 14000 vong/phut trong 20 gidy. Ly
tam dich dong héa nay & téc do 480000 m/giay? trong 30 phut & nhiét do 4°C. Sau doé,
liy dich ndi ra va bé di, va cac vién ling duoc tai tao huyén phu trong 20 m! HEPES-
NaOH (20 mM, do pH=7.4) chira 0,1 mM EDTA bang cach st dung thiét bj Polytron
(20 gidy & tdc do 14000 vong/phut). Lap lai quy trinh nay va vién lang cubi cung dugc
tai huyén phu trong HEPES-NaOH chira 0,1 mM EDTA va dugc ddng hoa bing cach
st dung may ddng hoa Polytron. Thong thuong, phan uéc 2 ml ciia ché phdm mang
dugc bao quan & nhiét do -80°C. V6éi mdi mé mang mai, hang sé phan ly (Kd) duge
xé4c dinh thong qua dudng cong bdo hoa. Phéi tir phong xa TAAR] 3[H]-(S)-4-[(etyl-
phenyl-amino)-metyl]-4,5-dihydro-oxazol-2-ylamin  (dwgc mé t& trong WO
2008/098857) dugc st dung & néng do béng gia tri Kd tinh dugc, ma thuong xung
quanh khoang 2,3 nM, dé tao ra muc lién két v6i khoang 0,2% phdi tir phéng xa va
lién két ddc hiéu vao khoang 85% trong tdng lién két. Lién két khong dic hicu duoc
x4c dinh bang lugng 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 déu. T4t ca céc hop
chit dugc thir nghiém & khoang néng do rong (tir 10 pM dén 10 pM), l3p lai hai 1an.
Céc hop chét thir nghiém (20ul/16) duge chuyén vao trong dia sau c6 96 15 (TreffLab),
va 180 ul HEPES-NaOH (20 mM, d¢ pH=7,4) chtra MgCl> (10 mM) va CaCl, (2 mM)
(dém lién két), 300 pl phdi tir phong xa 3[H]-(S)-4-[(etyl-phenyl-amino)-metyl]-4,5-
dihydro-oxazol-2-ylamin & ndng d¢ 1a 3,3 x Kd tinh bang nM va bd sung 500 pl mang
té bao (duoc tai huyén phi & ndng do 50ug protein cho mdi ml). Céac dia sau 96 15
dugc U trong 1 gir & nhiét do 4°C. Viée u dugc chdm dirt bang cach loc nhanh qua cac
dia Unifilter-96 (Packard Instrument Company) va thiét bi loc bang thuy tinh GF/C
(Perkin Elmer) da ngdm trudce trong 1 gid trong polyetylenimin (0,3%) va rtra ba lan

bang 1 ml dém lién két lanh. Sau khi bd sung 45 pl Microscint 40 (PerkinElmer) dia
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Unifilter-96 dugc lam kin va sau 1 gio, dém hoat tinh phéng xa bang céch sir dung
thiét bj dém nhap nhay vi dia TopCount (TopCount Microplate Scintillation Counter

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

Cac té bao HEK-293 biéu hién én dinh TAAR1 & chudt duge béo quan & nhiét
do 37°C va 5% CO; trong mdi trudong DMEM chita glucoza véi ndng do cao, chira
huyét thanh bao thai bé (10%, bi bit hoat bang nhiét do trong 30 phut & 56°C),
penixilin/streptomyxin (1%), va 375 pg/ml genetixin (Gibco). Céc té bao dugc iy ra
khéi cac binh nudi cdy bang cach st dung trypsin/ EDTA, thu hoach, rira hai l4n bang
PBS lanh nhu d4 (khong c6 Ca’" va Mg?"), dugc tao vién ling & tdc do 1000
vong/phut trong 5 phut & nhiét do 4°C, dugc lam dong lanh va duge bao quan & nhiét
do -80°C. Cac vién ling sau khi dong lanh dugc tao huyén phu trong 20 ml HEPES-
NaOH (20 mM, d6 pH=7.4) chira 10 mM EDTA va dugc dong hoa bing may ddng
hoéa Polytron (PT 6000, Kinematica) & tc do 14000 vong/phit trong 20 gidy. Ly tdm
dich dong héa ¢ toc do 480000 m/gidy> trong 30 phut & nhiét do 4°C. Sau do, ldy dich
ndi ra va bo di, va vién ling dugc tai tao huyén phu trong 20 ml HEPES-NaOH (20
mM, do pH=7,4) chtta 0,1 mM EDTA béng cach s dung méy dong héa Polytron (20
gidy o téc do 14000 vong/phit). Lap lai quy trinh nay va vién lang cudi cung dugc tai
huyén phu trong HEPES-NaOH chtra EDTA 0,1 mM va dugc ddng héa bing cach st
dung mdy dong héa Polytron. Thong thuong, phan uéc 2 ml phan mang té bao duoc
bao quan & nhiét do -80°C. V6i mdi mé mang méi, hiang s6 phan ly (Kd) duge xac
dinh thong qua dudng cong bdo hoa. Phéi tir phong xa TAARI 3[H]-(S)-4-[(etyl-
phenyl-amino)-metyl]-4,5-dihydro-oxazol-2-ylamin  (dwugc md td trong WO
2008/098857) dugc st dung & néng do b?mg gia tri Kd tinh dugc, ma thuong béng
khoang 0,7 nM, lién két voi khoang 0,5% phdi tr phong xa va % lién két dic hiéu vao
khoang 70% trong téng lien két. Lién két khong déc hiéu dugc xac dinh béng luong
3[H]-(S)-4-[(etyl-phenyl-amino)-metyl]-4,5-dihydro-oxazol-2-ylamin dugc lién két khi
c6 mat ctia 10 uM phdi tir khong dwoc danh diu. Tt ca cac hop chét duoc thir nghiém
& khoang ndng d6 rong (tir 10 pM dén 10 uM) va lap lai hai 1an. Cac hop chét thu
nghiém (20ul/18) duge chuyén vao trong dia sdu c6 96 15 (TreffLab), va 180 pl
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HEPES-NaOH (20 mM, d¢ pH=7,4) chia MgCl, (10 mM) va CaCl, (2 mM) (dém lién
két), 300 ul phédi tir phong xa 3[H]-(S)-4-[(etyl-phenyl-amino)-metyl]-4,5-dihydro-
oxazol-2-ylamin & ndng d9 14 3,3 x Kd tinh theo nM va b sung 500 ul mang té bao
(duoc tai huyén phu & ndng do 60ug protein cho mdi ml). Cac dia sau 96 15 duoc u
trong 1 gid & nhiét do 4°C. Viéc u dwoc cham dat béng cach loc nhanh qua cac dia
Unifilter-96 (Packard Instrument Company) va thiét bi loc bang thuy tinh GF/C
(Perkin Elmer) duoc ngdm trude trong 1 gior 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 dugc 1am kin va sau 1 gio dém hoat tinh phong xa béng cach sir dung may

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

Céac hop chét thé hién gia tri Ki (uM) & chudt nhit hodc chuodt cdng trén
TAARI1 nam trong khoang <0,1 pM nhu dugc thé hién trong bang dudi day.

Vi du Ki (uM) Vi du Ki(uM) Vi du Ki (uM)
chudt nhét/chudt chudt nhat/chuot chudt nhét/chuot
cong cong cbng
1 0,0007/ 19 0,0079/ 37 0,0017/
0,0043 0,0028 0,0027
2 0,0003/ 20 0,0022 / 38 0,0021/
0,0004 0,0074 0,0042
3 0,0008/ 21 0,0053/ 39 0,0014/
0,0027 0,0055 0,003
4 0,001/ 22 0,0023 / 40 0,0005/
0,0022 0,0022 0,0013
5 0,0072/ 23 0,0064/ 41 0,0025/
0,0045 0,0088 0,0016
6 0,0016/ 24 0,0067/ 42 0,001/
0,008 0,0142 0,0021
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7 0,0012/ 25 0,0051/ 43 0,0016/
0,0049 0,0078 0,011
8 0,0009/ 26 0,0734/ 44 0,0663/
0,0073 0,0316 0,0262
9 0,0014/ 27 0,0021/ 45 0,0018/
0,014 0,0135 0,0014
10 0,0005/ 28 0,0043/ 46 0,004/
0,0026 0,0129 0,0006
11 0,0026/ 29 0,0011/ 47 0,0198/
0,0127 0,0024 0,0196
12 0,0005/ 30 0,1428/ 48 0,0086/
0,0004 1,3212 0,0118
13 0,0008/ 31 0,0013/ 49 0,0142/
0,001 0,0024 0,139
14 0,0017/ 32 0,0007/ 50 0,0027/
0,0028 0,0011 0,0091
15 0,0006/ 33 0,0028/ 51 0,0142/
0,0004 0,0016 0,0071
16 0,0013/ 34 0,0037/ 52 0,0084/
0,0014 | 0,0092 0,0074
17 0,0016/ 35 0,0022/ 53 0,011/
0,0024 0,0006 0,0298
18 0,0017/ 36 0,0014/ 54 0,0065/
0,0254 0,0138 0,0088
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Céc hop chét co cong thirc IA hoic IB va cac mudi dugc dung cia cac hop chit
¢ cong thie IA hodc IB ¢6 thé duoc ding lam thude, vi du, & dang cac ché phim
dugc. Cac ché phim duoc ¢6 thé duge ding qua dudng miéng, vi dy, & dang vién nén,
vién nén duge bao, vién bao dudng, vién nang cing va mém, dung dich, nhii trong
hodc huyén phu. Tuy nhién, viéc dung co thé duoc thuc hién qua truc trang, vi du, &

dang cac vién thudc dan, hodc ngoai dudng tiéu héa, vi du, & dang dung dich dé tiém.

Céc hop chét c6 cong thic IA hodc IB c6 thé duoc bao ché cing véi chit mang
vd co hodc hiru co khong c6 duoc tinh dé san xudt ra cac ché phim duge. Lactoza, tinh
bdt ngd hodc cac hop chét cua no, bt talc, cac axit stearic hodic cac mudi cia n6 va
cac loai tuong tu cé thé dugc str dung, vi duy, nhu céc chét mang cho vién nén, vién
nén duoc bao, vién bao duong va vién nang gelatin clirng. Céc chét mang thich hop cho
vién nang gelatin mém 13, vi du, dau thuc vat, sap, chit béo, cic ruou polyhydric ban
ran va 16ng va cac chit twvong tw. Tuy nhién, ty thudc vao ban chit cta hoat chét,
trong truong hgp vién nang gelatin mém thuong khong can chét maﬁg. Céc chit mang
thich hop dé tao ra cac dung dich va si-rd, vi du, 1a nuée, rugu polyhydric, glyxerol,
dau thuc vat va cac chét tuong tu. Cac chét mang thich hgp cho vién dan 13, vi du, dau
tu nhién hodc héa ran, sap, chit béo, cic ruou polyhydric ban ran hodc 1ong va cac

chét twong tu.

Ngoai ra, cac ché pham dugc c6 thé chira cac chat bado quan, céc chat lam tan,
chat lam on dinh, chat tao am, chat nhii héa, chat lam ngot, cidc chat mau, chat tao
huong, cdc mudi dé lam thay doi ap suét tham thau, cac chat dém, chat che mui hodc

chét chéng oxi hoa. Chung ciing c6 thé chira cac chit c6 tac dung diéu tri khac.

Céc thube chira hop chit c6 cong thirc IA hodc IB hodc mubi dugc dung cia n6
va chét mang khong cé tac dung tri li€u cling 1a dbi tuong clia sang ché, cling nhu quy
trinh dé san xudt cac thudc nay, quy trinh ndy bao gdm viéc dwa mot hodc nhidu hop
chét ¢co cong thirc IA hodc IB va/hodc cac mudi cong axit dugc dung va, néu muén,
mdt hodc nhiéu chét c6 tac dung diéu tri khac cung v&i mot hoac nhiéu chét mang

khong co tac dung tri li€u vao dang dung theo y ly Galien.

Céac chi dinh bénh dugc vu tién nhét theo sang ché 1a cac chi dinh bénh ma bao

gém roi loan cua h¢ than kinh trung wong, vi du di€u tri hodc ngdn nglra bénh tram
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cam, chung loan tdm than, bénh Parkinson, bénh lo au va rdi loan tdng dong giam chu

¥ (ADHD) va bénh tiéu duong.

Liéu luong c6 thé thay ddi trong khoang gi6i han rong va, tit nhién, s& dugc
diéu chinh theo cac yéu cu riéng trong mdi truong hop cu thé. Trong truong hop dung
qua dudong miéng, lidu lugng cho ngudi 16n c6 thé thay dbi tir 0,01 mg dén 1000 mg
cho mot ngay ddi véi hop chét c6 cong thurc chung I hodc lugng tuong tmg ctia mudi
dugc dung ctia né. Liéu lugng hang ngay c6 thé dugc st dung duéi dang lidu don hogic
& cac lidu chia nho va, ngoai ra, gi6i han trén cling ¢6 thé dwoc vuot qua khi lidu luong

nay dugc cho 1a cin thiét.
Cong thire bao ché vién nén (tao hat uét)

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

1. Hop chét ¢6 cong thuc 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
Tong cong 167 167 167 831

Quy trinh san xuét

1. Tron céacchit1,2,3 vad va tao hat béng nudce tinh khiét.

2. Lam kho hat & nhiét do 50°C.

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

4. BO sung chit 5 va tron trong ba phut; ép trén may ép thich hop.
Cong thitc bao ché vién nang
Muc  Théanh phén mg/vién nang

5 mg 25 mg 100 mg 500 mg

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

Quy trinh san xuét
1. Tron céc chit 1, 2 va 3 trong thiét bi tron thich hop trong 30 phut.
2. B0 sung cac chdt 4 va 5 va tron trong 3 phut.

3. Nap vao vién nang thich hop.
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YEU CAU BAO HO
Hop chét ¢ cong thirc:
727\
NH
s
R2 H
1 | >N
RN
F'{3

IA

trong do:

R' la hydro hodc phenyl, ty y thay thé bang halogen, CN hodc Ci.7alkoxy
hoic Ci.7alkoxy dugc thé bang halogen;

R?  la hydro ho#c Ci.7alkyl;

R’ 13 hydro hodc Ci7alkyl hodc 1a phenyl tiy y duoc thé bang mot hodc nhiéu
ph?m ttr thé, duoc chon tir halogen, xyano hodc Cialkoxy dugc thé béng
halogen, hodc la pyridinyl, thy ¥ dugc thé bang halogen hoic Cizalkyl
dugc thé bang halogen, hoac 1a pyrimidinyl, thy y dwoc thé bang Ci7alkyl
dugc thé bang halogen, hodc 1a pyrazinyl, tiy y dwoc thé bang halogen,
xyano hoic Ci7alkyl dugc thé bang halogen;

R* la hydro, Ci7alkyl hodc phenyl;

Z  lalién két, -CH,- hogc —O-;

hodc mubi cdng axit dugc dung cta nd.

Hop chat ¢6 cong thuc:

27\
0
2 N
R H
- 4
LA /N R
N IB

trong do:
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R! la hydro hodc phenyl, tiy y thay thé bang halogen, CN hoac Ci.7alkoxy
hodc Ci-7alkoxy duge thé bang halogen;

R?  la hydro hodc Ci.alkyl;

R* 14 hydro hodc Ci7alkyl;

Z  lalién két, -CH,- hogc —O-;

hoac mudi cOng axit dugc dung cia no.

3. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thire IA-1:

NH

IA-1
trong do:

R 1a hydro, halogen, CN hodc Ci.7alkoxy hodc Ci.7alkoxy duge thé béng

halogen;
R? 13 hydro hodc Ci.alkyl;
R*  la hydro hodc Calkyl;
Z  lalién két, -CHa- hoac —O-;

n bang 1 hodc 2; néu n=2, mbi R c6 thé dugc xac dinh mot cach doc lap

v6i nhau;
hozc mudi cong axit duge dung ctia no.
4. Hop chit c6 cong thire IA-1 theo diém 1 hoic 3, trong d6 céc hop chét nay 1a:
(S)-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit
(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-5-phenyl-1H-pyrazol-3-carboxamit

(S)-5-(3-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-carboxamit
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(S)-5-(3-xyanophenyl)-4-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-3-

carboxamit

(S)-5-(5-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit

(S)-5-(3-xyano-4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit hoac

(S)-5-(3-(diflometoxy)phenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-

pyrazol-3-carboxamit.

5. Hop chét theo diém 2, trong d6 hop chét nay c6 cong thuce IB-1:

IB-1
trong do:

R la hydro, halogen, CN hodc Ci.salkoxy hodc Cizalkoxy dugce thé bing

halogen,;
R?  1a hydro hodc Ci.alkyl;
R*  1a hydro hodc Ci.7alkyl;
Z  lalién két, -CH,- hogc —O-;

n béng 1 hodc 2; néu n=2, mdi R ¢o thé duoc xac dinh mgt cach doc lap

v&i nhau;
hodc mudi cong axit duge dung cia no.
6. Hop chit c6 cong thirc IB-1 theo diém 2 hodc 5, trong d6 cac hop chét nay la:
(S)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-carboxamit

(S)-3-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
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(8)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit
(S)-4-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

(S)-3-(4-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-5-carboxamit

(S)-3-(2-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-carboxamit

(S)-3-(3,4-dimetoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(R)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
(R)-3-(2-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
(S)-3-(4-clophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-carboxamit
(R)-3-(3-clophenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-carboxamit

(R)-3-(3-metoxyphenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit

(S)-3-(3-clophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit
(R)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-3-phenyl-1H-pyrazol-5-carboxamit

(S)-3-(4-xyanophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1H-pyrazol-5-

carboxamit

(S)-3-(4-flophenyl)- 1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit

(S)-3-(3-metoxyphenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
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(S)-3-(3-xyanophenyl)-1-metyl-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit

(S)-3-(3-xyanophenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit

(S)-3-(4-xyanophenyl)- 1-etyl-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit
(S)-3-(3-xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)- 1 H-pyrazol-5-carboxamit
(R)-3-(3-xyanophenyl)-N-(4-(piperidin-3-yl)phenyl)- 1H-pyrazol-5-carboxamit
(rac)3-(3-xyanophenyl)-N-(4-(pyrrolidin-3-yl)phenyl)-1H-pyrazol-5-carboxamit

(S)-3-(3-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-5-

carboxamit

(8)-3-(3-(diflometoxy)phenyl)-1-etyl-N-(4-(morpholin-2-yl)phenyl)- 1H-

pyrazol-5-carboxamit

(S)-3-(3-xyano-2-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-5-

carboxamit hoac

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

pyrazol-5-carboxamit.

7. Hop chit theo diém 1, trong d6 hop chét nay co cong thuc [A-2:

z7
NH
(0]
R3 N
1 | \/N
R™ N
)
R IA-2
trong do:
R!  Ia hydro;

R?  la hydro hodc Ci-7alkyl;
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R3 phenyl tuy y dugc thé béng mdt hodc nhiéu phén tr thé, duoc chon tu

halogen, xyano hodc C7alkoxy duoc thé bang halogen, hodc la

pyridinyl, thy y dwoc thé bang halogen hoic Cisalkyl dugc thé bang

halogen, hodc la

pyrimidinyl, tily y dugc thé bang Ci.7alkyl dugc thé bang halogen, hoic

la

pyrazinyl, ty y duoc thé bang halogen, xyano hodc Cizalkyl dugc thé
béng halogen;

zZ Ia lién két, -CHa- hodc —O-;
hozic mudi cong axit dugc dung cua né.

8. Hop chét c¢6 cong thirc IA-2 theo diém 1 hodc 7, trong d6 cac hgp chét nay la:
(S)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1 H-pyrazol-3-carboxamit
(R)-1-(4-flophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-carboxamit

(S)-1-(5-clopyridin-2-yl)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit
(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-yl)-1H-pyrazol-3-
carboxamit
(S)-1-(4-xyanophenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-carboxamit
(R)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyridin-2-yl)-1H-pyrazol-
3-carboxamit
(S)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-
carboxamit
(R)-1-(4-(diflometoxy)phenyl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-
carboxamit
(S)-N-(4-(morpholin-2-yl)phenyl)-1-(5-(triflometyl)pyrimidin-2-yl)- 1 H-
pyrazol-3-carboxamit
(S)-1-(6-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit
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(S)-1-(3-clopyrazin-2-yl1)-N-(4-(morpholin-2-yl)phenyl)- 1 H-pyrazol-3-

carboxamit

(S)-1-(5-clopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit

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

pyrazol-3-carboxamit

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

3-carboxamit

(S)-1-(5-xyanopyrazin-2-yl)-N-(4-(morpholin-2-yl)phenyl)-1H-pyrazol-3-

carboxamit hodc

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

pyrazol-3-carboxamit.

9. Hop chét theo diém 1, trong d6 hop chit nay c6 cong thic IB-2:

27\
NH
e
R3 _ H
4
LA NR
N IB-2
trong do:
R!  lahydro;

R?  la hydro hodc Ci7alkyl;
R*  la hydro, Ci.7alkyl hodc phenyl;
Z la lién két, -CHa- hodc —O-;
hodc mudi cdng axit dugc dung cuia no.
10. Hop chét theo diém 2 hodc 9, trong d6 hop chit nay la:

(S)-N-(4-(morpholin-2-yl)phenyl)- 1 -phenyl- 1 H-pyrazol-5-carboxamit.
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11. Quy trinh diéu ché hop chét co cong thirc IA hoac IB nhu dugc xac dinh trong

diém bat ky trong s8 cac diém tir 1 dén 9, quy trinh nay bao gdm budc:

a) tach nhom bao vé N ra khoi cac hop chét c6 cong thirc:

N-PG 77\
N-PG

(0]
2 N
1 | N H
R N N-R*

| 1A\ /

R’ 5o RN

4-A hoac 4-B

dé tao ra hop chit co cong thirc:

NH 7 s
0
2 N
[ N R\_{ H
RN N-R*
I3 R1 N\ /
R X N
IA hoac IB

trong d6 PG la nhom bao vé N dugc chon tr —C(O)O-tert-butyl va cac dinh
nghia khac 1a nhu duge mé ta trong diém 1, va,

néu muén, chuyén héa cac hop chét thu duoc thanh mudi cOng axit dugc dung.
12. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 10, ma duoc didu ché béng
quy trinh theo diém 11.
13. Duoc phém chta hop chét theo diém bAt ky trong sb cac diém 1, 3,4, 7 hodc 8 va
chat mang va/hodc ta duoc duoc dung,
14. Dugc pham chira hop chét theo diém bat ky trong s cac diém 2, 5, 6, 9 hodc 10 va
chét mang va/hodc ta dugc dugce dung.

15. Dugc pham chtta hop chat theo diém bét ky trong sb cac diém 1, 3, 4, 7 hodc 8 va
chét mang va/hodc ta dugc duoc dung dé su dung trong viéc diéu tri bénh trAm cam,
cac 16i loan lo au, réi loan ludng cuc, réi loan ting dong giam cha y (ADHD), cac rdi

loan lién quan dén cang théng, r6i loan tAm than, bénh tdm than phan liét, bénh than

-72-



24446

kinh, bénh Parkinson, réi loan thodi hoa thin kinh, bénh Alzheimer, bénh ddng kinh,
ching nhirc nira dau, ching ting huyét ap, nghién chat, réi loan chuyén hoa, réi loan
an uéng, bénh tiéu dudng, bién ching bénh tiéu duong, bénh béo phi, loan lipit huyét,
cac rdi loan tiéu thu va déng hoa nang lugng, cac rdi loan va sai chirc nang cua 6n dinh

ndi mo cua nhi¢t do co the, roi loan giac ngu va nhip tim, va céc rdi loan tim mach.

16. Duge phdm chira hop chét theo diém bt ky trong sb cac diém 2, 5, 6, 9 hodc 10 va
chit mang va/hodc ta duge duoc dung dé dung 1am chét c6 hoat tinh tri li€u trong viéc
diéu tri bénh trdm cam, cac rdi loan lo au, rdi loan ludng cuc, rdi loan ting dong giam
chuy (ADHD), céac r6i loan lién quan dén cdng théng, rbi loan tAm than, bénh tdm than
phén liét, bénh than kinh, bénh Parkinson, réi loan thoai héa thin kinh, bénh
Alzheimer, bénh ddng kinh, ching nhtrc nira déu, chimg ting huyét 4p, nghién chit,
rdi loan chuyén hoéa, réi loan dn uéng, bénh tiéu dudng, bién ching bénh tidu duong,
bénh béo phi, ldan lipit huyét, cac rdi loan tiéu thu va dong héa ning luong, cac roi
loan va sai chc 'néng cta 6n dinh ndi md cua nhiét do co thé, rdi loan giéc ngu va

nhip tim, va c4c roi loan tim mach.
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