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Linh vue ki thuat dwoe dé cap

Séang ché dé cap dén hop chéit 2-axylaminothiazol hoic mubi ciia né6 ma hitu
dung 1a thanh phin hoat tinh ding 1am dwoc phém, cu thé 13, d& cap dén dugc pham
dé didu tri cac bénh vé bang quang/duong tiét niéu lién quan dén su co thit bang

quang qua thu thé M3 muscarinic.
Tinh trang k§ thuit cia sang ché

Vai trd quan trong cia duong tiéu dudi 1a luu trit nudce tiéu va bai tiét, ma
duoc diéu tiét boi su hoat dong phéi hop cua bang quang va ni¢u dao. C6 nghia la,
trong khi ltru trit nude tiéu, co tron ciia bang quang dugc gidn ra va co vong clia niéu
dao duoc co lai, nho d6 trang thai ma trong d6 duy tri sy khang ni¢u dao cao va su di
tiéu c6 kiém soat duge duy tri. Mit khéc, trong khi bai tiét, co tron cua bang quang
duoc co lai, co tron cua niéu dao duoc gifn ra, va su co lai cuia co vong cua ni€u dao
bén ngoai ciing dugc ngén lai. Céc vi du v& chimg r6i loan duong tiéu dudi bao gbm
bénh rdi loan phan luu trit nude tiéu nhu bang quang ting hoat, ma trong d6 nudc
tiéu khong thé dugc gitt trong khi luu trit nude tiéu, va bénh rbi loan tiéu tién, ma
trong d6 nuée tiéu khong thé dugc din luu du trong khi bai tiét do su tang 1én vé su
khang niéu dao hodc su giam xudng vé luc co lai ciia bang quang. Hai ching rdi loan

nay c6 thé phat trién dong thoi trong mot s6 truong hop.

Bénh rdi loan tiéu tién 1a do su giam lyc co lai cia bang quang hodc su tang
1én vé su khang niéu dao trong khi bai tiét, va kho 1am cho bai tiét, géng suc trong
khi bai tiét, 1am yéu dong nudc tiéu, kéo dai thoi gian bai tiét, sy ting nudc tiéu con
du, su giam hiéu qua bai tiét, hodc twong tw. Sy gidm vé luc co lai cia bang quang
trong khi bai tiét dugc goi 1a bang quang kém hoat dong, bang quang co bop, hodc
twong tu. Nhu yéu td gay ra viéc gidm sy co lai cua bang quang trong khi bai tiét, vi
du, su 150 héa, dai thao duong, bénh sung tién liét tuyén, bénh hé than kinh nhu bénh
Parkinson va bénh da xo cling, ton thuong tiy séng, rbi loan than kinh do phau thuat

chau hong va céc bénh da dugc biét dén (Xem trong Urology, 15: pp. 11-22 (2013)).
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Nhu co ché gay ra su co thit bang quang trong khi bai tiét, bao gdbm su kich
thich thu thé muscarinic da dugc biét dén. C6 nghia I3, trong khi bai niéu, than kinh
ving chau ma la than kinh d6i giao cam chi phdi bang quang dugc kich thich dé giai
phéng axetylcolin tir cac dAu cubi day than kinh. Céc axetylcolin dwgc giai phong
lién két vé6i thu thé muscarinic ¢ trong co tron cia bang quang géy ra su co lai cua
co tron cua bang quang (Journal of Pharmacological Sciences, 112: pp. 121-127
(2010)). Céc thu thé muscarinic hién nay dugc phén loai thanh ndm kiéu phu, M,
Ma, M3, Ma, va Ms, va né dugce biét 1a céc kiéu phu bao gém su co lai trong co tron
cua bang quang chu yéu 1a M3 (Pharmacological Reviews, 50: pp,279-290 (1998);
The Journal of Neuroscience, 22: pp. 10627-10632 (2002)).

Thudc diéu tri dung cho viéc 1am giam luc co lai cua bang quang trong khi
bai tiét, betancol clorua ma 1a chét chu vAn muscarinic khong chon loc va distigmin
bromua ma 1a chat tc ché colinesteraza da duoc biét dén. Tuy nhién, da dugc biét
dén ring thudc nay c6 tac dung phu kiu colin nhu tiéu chay, dau bung, vara md hoi.
Ngoai ra, co thé ¢6 cac trudomg hop ma con cudng colin xay ra la tac dung phu
nghiém trong, ma doi hoi su cha y trong khi sir dung (Ubretid (Nhan hiéu da dugc
dang ky), vién nén 5 mg, quang céo cai trong thung hang, Torii Pharmaceutical Co.,
Ltd., va Besacholine (nhan hiéu di dugc dang ky) thudc bot 5%, quang céo cai trong

thung hang, Eisai Co., Ltd.).

Miit khac, 12 nguyén nhan 1am tang sy khang niéu dao, bénh rbi loan tiéu tién
két hop v6i bénh sung tién liét tuyén da dugc biét dén rong réi, ma khéc bigt & chd
niéu dao dugc bit mot ph?m béng su phat trién ctia cac hach nh6 cua md tuyén tién
liét. Hién nay, chit ddi khang thu thé a; adrenergic dugc s dung lam thube diéu tri
cho bénh réi loan tiéu tién két hop v6i bénh sung tién liét tuyén (Pharmacology, 65:
pp. 119-128 (2002)). Mat khac, tac dung cua chét @i khang thu thé o1 adrenergic aéi
v6i bénh 16i loan tiéu tién ma khong duoc két hop v6i bénh sung tién liét tuyén la
khong 16, khi két hop véi tac dung chéng lai bénh réi loan tiéu tién ma dugc két hop
v6i bénh sung tién liét tuyén (Journal of Pharmacological Sciences, 112: pp. 121-127
(2010)).

Hon nita, ddi v6i bénh 16i loan ti€u tién do viéc giam luc co lai cua bang

quang hodc viéc ting su khang niéu dao, nude tiéu con du sau khi bai tiét c6 thé
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duogc quan sat trong mot s6 truong hop. Nude tiéu con du duoc ting 1én ¢ thé 1am
giam dung tich bang quang hiru hi¢u, va do d6 lam cho céc triéu ching bang quang
ting hoat nhu tiéu nhiéu 14an hodc céc tridu ching ning nhu chirmg than & nudc trong

mot sb trudng hop.

Cé nhu ciu vé& thubc didu tri c6 hiéu qua hon dbi v6i cic bénh vé bang
quang/niéu dao do su giam luc co lai bang quang hoic viéc tang su khang niéu dao
trong khi bai tiét, hodic céac triéu chimg cua né (Reviews in Urology, 15: pp. 11-22
(2013)).

Tai lidu sang ché 1 boc 16 hop chét dugc bicu dién béi cong thire chung (A)
sau ddy bao gdbm hop chét c6 cong thirc (A1) dudi ddy, ma dugc bdc 1§ trong Vi du
315, ¢6 hoat tinh ting sinh té bao Ba/F3 thong qua virus bach ciu ting sinh tay

xuong mia ¢ kiéu P & ngudi (c-Mpl), va c6 hoat tinh tang tidu cau.

(Cong thire 1)

O
(A)
(trong d6 R3 biéu dién di vong thom ma co6 thé duoc thé, hodc tuong tu. Déi
véi cac ky tu khac, tham khao dén cong bd sang ché).

Tai liéu sang ché 2 boc 10 ring hop chit dugc biéu dién béi cong thirc chung

(B) sau day c6 hoat tinh hoat héa dudong AMPK.

(Cong thac 2)
(R)x

3
/JﬁD\:?/E
Sl
T \3-‘-

(R)w
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(trong d6 Vong B 14 heteroarylen hogc twong tu, J 1a -NR"*C(O)- hodc twong
tw, mdi D!, D? va D? 1a N, CH, hoic twong tu, E 12 -NR'R* hodc twong tu, va R! va
R2 ¢6 thé duogc két hop véi nguyén tt nito gin ké dé tao ra heteroxycloalkyl ma c6

thé duoc thé. D41 véi céc ky hidu khéc, tham khao dén cong bd don nay).

Tai liéu khong phai sang ché 1 boc 16 1a hop chit duge bicu dién boi cong

thirc (C1) sau day 12 hop chét tang cuong di 1ap thé cua thu thé M3 muscarinic.

(Cong thire 3)

(C1)

Tai liéu khong phai sang ché 2 boc 16 la WIN 62,577 dugc bicu dién bdi
cbng thirc sau day la chét dbi khang thu thd NK1 & chudt va, ciing 13, chit ting

cudng di 1ap thé cia thy thé muscarinic.

(Céng thic 4)

OH
Me “\C2CH

WIN 62,577

Tai liéu sdng ché
(Tai liéu sang ché 1) WO 2005/007651
(Tai liéu sang ché 2) WO 2012/016217

(Tai liéu khong phai sang ché 1) Molecular Pharmacology, 55: pp 778-786
(1999)

(Tai liéu khong phai sang ché 2) Molecular Pharmacology, 62: pp 1492-1505
(2002)
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Bén chét k§ thuit ciia sang ché
Vin dé ky thudt

Muc dich cua sang ché 1a dé xuét hop chit méi ma dugc ky vong 1am thanh
phﬁn hoat tinh dung lam dugc phém, cu thé 1a, dung lam dugc phém dé ngan ngura va
tri cac bénh vé bang quang/dudng tiét nidu két hop véi su co thit bang quang qua thu
thé M3 muscarinic, ma c6 hoat dong nhu 1a chat didu bién di lap thé duong tinh - thu

thé M3 muscarinic.
Giai phdp cho van dé

Cac tac gia sang ché da tim ring dan xuit thiazol dugc thé béi
pyrazinylcarbonylamin & vi tri 2 la chit diéu bién di thé thu thé dwong M3
muscarinic wu viét va dugc ky vong lam tadc nhén dé ngan ngtra hodc diéu tri céc
bénh v& cac bang quang/dudng tiét niéu két hop véi sy co thit bang quang qua thu

thé M3 muscarinic, nhd d6 hoan thanh sang ché.

Co6 nghia 13, sang ché d& xuét hop chéat co cong thirc (I) hodc mudi cia

chung, va dugc pham bao gdm hop chét c6 cong thirc (I) hodc mubi ctia chiing va ta

duoc.

(Cong thuc 5)
1 (R)
R S H n

)N N= (1)

Rz N WN N—W-CO,H
o) N __/
(trong do

R! 1a -N(-R')(-R'2), hogc amin vong ma c6 thé dugc thé,
R 1a C1.6 alkyl,
RI12 13 C1.6 alkyl ma c6 thé dugc thé, hodc Cs.s xycloalkyl ma c6 thé dugc the,

R? la aryl ma c6 thé dugc thé, di vong thom don vong ma cd thé dugc thé,

hoac di vong thom hai vong ma co thé dugc thé,

cac R3 1a gibng nhau hoac khac nhau, va mdi R® 1a Ci.6 alkyl,
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W 1a Ci.6 alkylen, va
n 12 s6 nguyén nam trong khoang tir 0 dén 4).

Hon nita, trir khi duge mo ta khac di, khi cac ky hi¢u trong mot cong thirc
theo sang ché ciing duoc st dung trong cong thirc khac, cic ky hiéu gidng nhau co y

nghia nhu nhau.

Hon nira, Tai liéu sang ché 1 khéng boc 16 hop chit cu thé ma 13 hop chét ¢6
cong thirc (A) trong d6 R31a pyrazinyl, va hodc 1a boc 16 hodc 14 dé xuét hoat tinh &

thu thé muscatin hodc hoat tinh & cac bénh vé bang quang/niéu dao.

Hon nita, Tai li¢u sang ché 2 khong boc 10 hop chét cu thé ma 1a hop chét co6
cong thirc (B) trong d6 vong B 1a thiazol, va hodc ciling khong bdc 10 hay dé xuét

hoat tinh & thu thé muscatin hodc hoat tinh & cac bénh vé bang quang/niéu dao.

Hon nita, sang ché d& xuit dugc phidm bao gdm hop chét co cong thirc (I)
hodc mudi cia chung, va ta dugc dugc dung. Hon nira, sang ché dé xuét duoc phém
dé ngan ngira hoic didu tri cac bénh vé bang quang/duong tiét niéu két hop véi su co
thit bang quang qua thu thé M3 muscarinic, bao gdm hop chat ¢6 cong thirc (I) hodc
mudi cia chung. Hon nita, sang ché dé xuit hop chat dé ngin ngira hoic diéu tri cac
bénh vé& bang quang/dudng tiét nidu két hop véi su co thit bang quang qua thu thé

M3 muscarinic, bao gdm hop chét c¢6 cong thire (I) hodc mudi ctia ching.

Hon nita, sang ché dé xuét hop chét ¢6 cong thie (I) hoic mudi cia ching dé
st dung trong san xuat duge phém dé ngan ngua hodc diéu tri cac bénh vé bang
quang/duong tiét niéu lién quan dén su co thit bang quang qua thu thé M;
muscarinic; hop chét c6 cong thie (I) hoic mudi cia chung dé ngan ngira hoic diéu
tri cac bénh vé& bang quang/dudng tiét niéu lién quan dén su co thit bang quang qua
thu thé M3 muscarinic; va hop chit ¢6 cong thic (I) hodc mudi cua chung dugce dua
vao d6i tuong v6i lugng c6 hidu qua trong phuong phép ngin ngira hoic diéu tri cac
bénh vé bang quang/dudng tiét niéu lién quan dén su co thit bing quang qua thu thé
M; muscarinic. Hon nira, “d6i twong” 1a ngudi hodc dong vét khong phai ngudi can

ngan ngtra hodc di€u tri, va theo mdt phuong an, ngudi can ngdn ngira hodc diéu tri.

Hi¢u qué c6 loi sang ché
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Hop chit c6 cong thire (I) hodc mubi cia ching 1 chat diéu bién di thé
duong tinh-thu thé M3 muscarinic, va do d6 co thé dugc st dung 1am thudc dé ngan
ngtra hodc diéu tri cac bénh vé bang quang/duong tiét niéu Kkét hop véi sy co that

bang quang qua thu thé M3 muscarinic.
M ta chi tiét sang ché
Sau déy, sang ché s& duge mo ta chi tiét.

Théng thudng, chat didu bién di thé duong tinh 1a hop chat ma lién két véi vi
tri di 1ap thé khac v6i vi tri gin phéi ttr, va c6 tac dung lam tang i lyc clia co chu
van db6i v6i thu thé chu yéu do nguyén nhén thay dbi cAu truc trong thu thé, va do d6
thay d6i muc tin hiéu cta hoat tinh chu vén. Trong co thé séng, ban than chit diéu
bién di thé duong tinh khdng boc 10 hiéu qua co chi véan, va lam tang hiéu qua co
chit van ndi sinh. Céc vi du v& wu diém cia chét diéu bién di thé duong tinh déi v6i
cac co chi van bao gdm (1) tranh tac dung phu do chét diéu bién di thé dwong tinh
thé hién sy tang trong viéc kich thich chu van ndi sinh mdt cach doc lap, (2) co kha
nang thu dugc su chon loc kiéu phu cao do chét diéu bién di thé duong tinh lién két
v6i vi tri ma khac véi vi tri gén phéi tir, va (3) gidm kha nang gay ra sy khir nhay, ma

¢6 thé thiy trong cic co chi van (Pharmacological Reviews, 63: pp. 59-126 (2011)).

Theo sang ché, chét diéu bién di thé duong tinh- thu thé M3 muscarinic c6
nghia 1a hop chit ma 1am ting hiéu qua qua thu thé M3 muscarinic bang cach phu
thudc - kich thich thu thé hodc phu thudc - kich thich day than kinh. Do d6, chi trong
khi bai tiét, tic dung vé su ting su co thit bang quang dugc ky vong va chét diéu
bién di thé duong tinh - thu thé M3 muscarinic ¢6 thé hitu dung 1am thube dé cai
thién cac triéu chirng khac nhau két hop véi bénh r6i loan tiéu tién. Hon nita, do hoat
tinh cu thé trong khi bai tiét, duge ky vong 1a ¢6 thé tranh tac dung phu kiéu colin, da
dugc biét dén gay ra véi betancol clorua va distigmin bromua. Ngoai ra, do chét diéu
bién di thé duong tinh - thu thé M3 muscarinic 1am tang luc co lai ctia bang quang
trong khi bai tiét, tac dung dbi voi bénh rdi loan tiéu tién ma giy ra do viéc ting
khang ni¢u dao cling co thé duoc ky vong. Viéc giam nudc tiéu con du do su cai
thién nay cta bénh rbi loan tiéu tién dan dén 1am tang dung tich bang quang hiéu
qué, va do do, ¢o thé ky vong cai thién tac dung luu trit nudce tiéu cling nhu tranh rbi

loan than. Do d6, chét didu bién di thé duong tinh-thu thé M muscarinic dugc ky
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vong 1a hitu dyng lam thubc dé ngin ngira hodc didu tri cac bénh vé bang
quang/duong tiét niéu lién quan dén su co thit bang quang qua thu thé Ms
muscarinic. Cac tac gia sang ché da méi phét hién ra hop chit ma c6 tac dung lam

chit didu bién, nhd d6 hoan thanh sang ché.

Theo sang ché, cac vi du vé “cac bénh vé bang quang/dudng tiét niéu két hop
v6i su co thit bang quang qua thu thé M3 muscarinic” bao gdm bénh rdi loan tiéu
tién hodc bénh r6i loan phén lru trit nude tiéu trong bang quang kém hoat dong,
bang quang nhugc truong, bang quang co bop, co thanh bang quang kém hoat dong,
bang quang than kinh, suy gisn niéu dao, loan ddng van co thit niéu dao bén ngoai-
bang quang, bang quang ting hoat, tiéu nhiéu 14n, chimg tiéu dém, tiéu khong tu chu,

bénh sung tién liét tuyén, viém bang quang k&, viém tuyén tién liét man, soi ni¢u

dao,hodc tuong tu, t5t hon 13, bénh réi loan tiéu tién hoic bénh r6i loan phén Iuu trit

nude tiéu trong bang quang kém hoat dong, bang quang nhuge truong, bang quang

co bop, co thanh bang quang kém hoat dong, va bang quang than kinh.

“Alkyl” la alkyl mach thing va alkyl mach nhanh. Do d6, “Ci alkyl” la
alkyl mach théng hodc mach nhanh c6 tir 1 dén 6 nguyén ti cacbon, va cac vi du cu
thé cua chung bao gdbm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, hodc n-hexyl; theo mot phuong an, metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, hodc tert-butyl, mdi nhém ma 1a cia Ci4
alkyl; theo mot phuong én, nhom duoc chon tir nhém bao gdm metyl, etyl,
isopropyl, va isobutyl; va theo mot phuong an, nhém dugce chon tir nhém bao gém

metyl va etyl.

“Alkylen” la alkylen mach thing hodc alkylen mach nhanh. Do do6, “Ci-s
alkylen” la alkylen mach thing hodc mach nhanh c¢6 tir 1 dén 6 nguyén tir cacbon, va
cac vi du cua ching bao gdbm metylen, etylen, trimetylen, tetrametylen,
pentametylen, hexametylen, propylene, metylmetylen, etyletylen, 1,2-dimetyletylen,
hodc 1,1,2,2-tetrametyletylen; theo mot phuong éan, Ci.3 alkylen; theo mot phuong
an, metylen hodc etylen; theo mot phwong dn, metylen; va theo phuong an khéc,

etylen.
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“Halogeno-Ci.¢ alkyl” 1a Ci6 alkyl duoc thé it nhat mot nguyén tt halogen;
theo mot phuong an, Ci¢ alkyl dugc thé tir 1 dén 5 nguyén tir halogen; theo mot

phuong 4n, diflometyl hodc triflometyl; va theo mot phuwong én, triflometyl.

“Xycloalkyl” 12 nhém vong hydrocacbon no. Do d6, “Cs.s xycloalkyl” 1a
nhoém vong hydrocacbon no ¢o tur 3 dén 8 vong, va cac vi du cu thé cua chiing bao
gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, hodc xyclooctyl;
theo mot phuong 4n, xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl, mdi

nhom ma 14 ciia Cs.¢ xycloalkyl; va theo mdt phuong an, xyclopropyl.

“Aryl” 1a nhom vong hydrocarbon thom tir don vong dén ba vong Ce.14 va
bao gdm nhém vong duge hydro héa mot phan cia ching, va cac vi du cu thé cua
chung bao gém phenyl, naphtyl, tetrahydronaphtyl, indanyl, hodc indenyl; va theo
mot phuong an, phenyl.

“Vong di vong thom don vong” 1a nhém vong di vong thom don vong co tr
5 dén 7 vong, ma co tir 1 dén 4 nguyén tir di vong duoc chon tir nhém bao gdm
nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh lam nguyén tir cAu tao vong,
va céc vi du cu thé cla ching bao gdm pyrolyl, pyrazolyl, imidazolyl, triazolyl,
furyl, thienyl, oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, pyridyl, pyridazinyl,
pyrimidinyl, pyrazinyl, hodc azepanyl; theo mot phuong éan, thienyl hodc pyridyl; va

theo mot phuong an, thienyl.

“Vong di vong thom hai vong” 1a nhém vong di vong thom hai vong ma
trong d6 vong di vong thom don vong dugc nung chay c6 vong benzen hodc vong di
vong thom don vong va bao gdm nhém vong duge hydro héa mot phan ctia chiing,
va céac vi du cu thé ctia chiing bao gbm indolyl, isoindolyl, indazolyl, benzotriazolyl,
benzofuranyl, benzothienyl, benzooxazolyl, benzothiazolyl, quinolyl, isoquinolyl,
xinnolinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, furopyridyl, thienopyridyl,
indolinyl, dihydrobenzofuranyl, dihydrobenzothienyl, dihydroquinolyl,
tetrahydroquinolyl, dihydroisoquinolyl, tetrahydroisoquinolyl, dihydrofuropyridyl,
hoéic dihydrothienopyridyl; va theo mdt phuong 4n, benzothienyl.

“Vong di vong no” 1a nhém vong no tr 3 dén 8 vong, ma c6 tir 1 dén 4

nguyén tir di vong dugc chon tir nhém bao gbm nguyén tir nito, nguyén tir oxy, va

9/185



51221 10/185

nguyén t luu huynh lam nguyén ti ciu tao vong, va co thé duogc lién két v6i Cig
alkylen, trong d6 nguyén tr luu huynh lam nguyén tir cAu tao vong c6 thé dugc oxy
héa. Cac vi du cu thé cta ching bao gdbm azepanyl, diazepanyl, oxazepanyl,
thiazepanyl, ~aziridinyl, azetidinyl, pyrolidinyl, imidazolidinyl, piperidinyl,
pyrazolidinyl, piperazinyl, azocanyl, thiomorpholinyl, thiazolindinyl,
isothiazolindinyl, oxazolindinyl, morpholinyl, thiomorpholinyl,
tetrahydrothiopyranyl, oxathioranyl, oxiranyl, oxetanyl, dioxiranyl,

tetrahydrofuranyl, tetrahydropyranyl, va 1,4-dioxanyl.

“Amin vong” la tur 4 dén 7 nhom co lién két nguyén tir nito ciu tao vong
trong vong di vong no. Cac vi du cu thé ctia chung bao gdm aziridin-1-yl, azetidin-1-
yl, pyrolidin-1-yl, piperidin-1-yl, azepan-1-yl, azocan-1-yl, morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, 1,4-diazepan-1-yl, 1,4-oxazepan-4-yl, hodc 1,4-
thiazepan-4-yl; theo mot phuong an, pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl,
morpholin-4-yl, hodc piperazin-1-yl; va theo mot phuong an, pyrolidin-1-yl hodc
piperidin-1-yl.

“Halogen” 1a flo, clo, brom, hodc iot; theo mot phuong an, flo, clo, hoac
brom; theo mot phuong 4n, flo hodc clo; theo mot phuong an, flo; va theo phuong an
khac, clo.

Theo sang ché, cum tir "ma c6 thé dugc thé" co nghia l1a “ma c6 thé khong
duoc thé" hodc "ma co6 thé dugc thé boi tir 1 dén 5 nhém thé”. Hon nita, néu n6 ¢6
nhidu nhém thé, nhém thé c6 thé 1a gibng nhau hodc khéac nhau.

Céc vi du vé& nhom thé chép nhan dugc trong “amin vong ma co thé duogc
thé”, “Cs.s xycloalkyl ma c6 thé duoc thé”, “aryl ma c6 thé dugc thé”, “vong di vong
thom don vong ma co thé duoc thé”, va “vong di vong thom hai vong ma c6 thé
dugc thé” bao gdm nhém thé trong nhom G sau day.

Nhom G

(a) Ci.6 alkyl ma c6 thé dugc thé boi it nhit mot nhom dugce chon tir nhém
bao gdm-OH, -O-(C1.s alkyl), -CN, -SO2-(C1-6 alkyl), va halogen,

(b) -OH,
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(c) -O-(C16 alkyl ma c6 thé dugc thé boi it nhit mot nhom duge chon tir
nhém bao gdm-OH, -O-(Ci6 alkyl), -CN, -SO2-(C16 alkyl), va halogen),

(d) Cs.s xycloalkyl,

(e) -O-(Cs-s xycloalkyl),

(f) halogen,

(2) -CN,

(h) -SO2-(C1-6 alkyl),

(1) -CO2-(Ci1 alkyl) va -COOH,

(j) -CO-N(C1.6 alkyl)z, -CO-NH(C1.6 alkyl), va -CONHo,
(k) -CO-(Ci1-6 alkyl),

(1) -SO2-N(C1.6 alkyl)z, -SO2-NH(Ci-6 alkyl), va -SO2NHo,
(m) -N(Ci.6 alkyl)z, -NH(C1.6 alkyl), va -NHo,

(n) di vong no, va

(o) di vong no -O- .

Céc vi du vé nhom thé trong “amin vong ma c6 thé dugc thé” con bao gbm

oxo (=0).

Ngoai ra, nhém thé tot hon 1a trong “Ci.¢ alkyl ma ¢ thé dugc thé” 1a nhém

thé dugc néu trong muc tir (b) dén (o) cia Nhom G trén.

Céc vi du vé& nhém thé t6t hon 1a déi véi “amin vong ma c6 thé duge thé”
trong R! bao gdm, theo mdt phwong an, nhém thé dugc néu trong cac muc tir (a) dén
(¢), (f), va (g) cia Nhom G trén; theo mot phuong an, Ci-¢ alkyl ma c6 thé duoc thé
it nhAt mdt nhém duge chon tir nhém bao gébm -OH, -O-(Ci.6 alkyl), -CN, -SO2-(C1.6
alkyl), va halogen; theo mot phuong an, nhém dugc chon tr nhém bao gém Cis
alkyl va halogeno-C1.¢ alkyl; va theo m¢t phuong 4n, nhom dugc chon tir nhém bao

gb6m metyl va etyl.

Cac vi du v& nhém thé t6t hon 1a dbi voi “alkyl Cis ma c6 thé duge thé”

trong R'2 bao gém, theo mot phuong an, nhém thé dugc néu trong cac muc tur (b)

11
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dén (g), va (n) cua Nhom G trén; theo mot phuong an, nhém dugc chon tir nhém bao
gbm Cs.s xycloalkyl, -O-(Ci6 alkyl), -CN, -O-(Cs-s xycloalkyl), halogen, -CN, va
amin vong; theo mot phuong 4n, nhom dugce chon tir nhém bao gbdm Cs.s xycloalkyl
va -O-(Ci alkyl); va theo mot phuong 4n, nhém dugc chon tir nhom bao gdm

xyclopropyl va metoxy.

Céac vi du vé& nhém thé tét hon 1a d6i v6i “Cs.g xycloalkyl ma co thé dugc
thé” trong R!2 bao gom, theo mot phwong an, nhom thé duogc néu trong cac muc tir
(a) dén (c), (), va (g) ctia nhém G trén; va theo mot phuong an, Ci-6 alkyl ma co thé
duogc thé boi -0-(C.6 alkyl).

Céc vi du vé nhom thé t6t hon 1a d6i véi “aryl ma c6 thé duoc thé” trong R?
bao gém, theo mdt phuong &4n, nhom thé duogc néu trong cac muc tir (a) dén (d, (),
(g), va (n) cia Nhém G trén; theo mdt phurong dn, nhém dugc chon tir nhém bao
gbm Ci.6 alkyl, halogen-Cy. alkyl, -O-(Ci-6 alkyl), -O-(halogen-Ci-6 alkyl), halogen,
Cs-s cycloalkyl, va -CN; theo mt phuong 4n, nhém duge chon tir nhom bao gbém Ci.
¢ alkyl va halogen; va theo mot phwong 4n, nhém duge chon tir nhom bao gbdm

triflometyl va flo.

Céc vi du v& nhom thé tét hon 1a d6i voi “vong di vong thom don vong ma
c6 thé dugc thé” va “vong di vong thom hai vong ma c6 thé duogc thé” trong R? bao
gém, theo mot phuong 4n, nhém thé duoc néu trong cac muyc tir (a) dén (d), (), (2),
va (n) cia nhom G trén; theo mot phuong 4n, nhém duge chon tir nhém bao gbm Ci.
s alkyl, halogen-C1.¢ alkyl, -O-(Ci.6 alkyl), -O-(halogen-Cis alkyl), halogen, Cs.g
xycloalkyl, va -CN; theo mot phwong an, nhém duge chon tir nhom bao gdm Cis
alkyl, halogen-Ci¢ alkyl, -O-(Cis alkyl), Css xycloalkyl, va halogen; theo mot
phuong 4n, nhém dugc chon tir nhom bao gd6m halogen-Ci.6 alkyl, -O-(C1-s alkyl), va
halogen; va theo mdt phuong an, nhom dugc chon tir nhém bao gém triflometyl,

metoxy, va clo.

Mot phuong an cta hop chét c6 cong thirc (I) hodc mubi cia ching dugc thé

hién dudi day.
(1-1)

Hop chét c6 cong thirc (I) hodc mudi cua ching, trong do

12
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R!1a

i. amin vong ma co thé duogc thé boi tir 1 dén 5 nhom thé duge chon tir nhom
bao gém Nhom G va oxo, hodc

ii. -N(-R'(-R'?),

R!'1a Cr.6 alkyl, va

RI2 3 Ci alkyl ma c6 thé dugc thé boi tir 1 dén 5 nhom thé dugc chon tir
cac nhém thé duogc néu trong cac muc tir (b) dén (o) cua Group G, hodc Css

xycloalkyl ma ¢6 thé dugc thé boi tir 1 dén 5 nhom thé duge chon tir Nhém G,
(1-2)
Hop chit c6 cong thirc (I) hodc mubi ctiia chiing, trong d6
R!1a

i. amin vong ma co thé duoc thé boi tir 1 dén 5 nhom thé duoc chon tir nhoém

bao gém Nhém G va oxo, hodc
ii. -N(-R')(-R!?),
R [a Ci alkyl, va

R12 13 C1.6 alkyl ma c6 thé duoc thé boi tir 1 dén 3 nhém thé duge chon tir

nhém thé duge néu trong muc tir (b) dén (g), va (n) ctia Nhém G.
(1-3) |
Hop chat c6 cong thirc (I) hodc mubi ctiia chiing, trong d6
R!1a

i. pyrolidin-1-yl hodc piperidin-1-yl, trong do mdi pyrolidin-1-yl va
piperidin-1-yl dugc thé boi tir 1 dén 2 nhom thé dugc chon tir nhom bao gdm Ci6
alkyl va halogeno-Ci-¢ alkyl, hoac

ii. -N(-R)(-R'?), trong d6
RM 1a Ci.6 alkyl, va

R!2 1a Ci-6 alkyl ma c6 thé dugc thé mot 1an bsi duge chon tir nhém bao g6m

Cs.g xycloalkyl va -O-(Ci- alkyl).

13
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(1-4)

Hop chét c¢6 cong thuc (I) hodc mudi cua chung, trong d6 R! 12 amin vong
ma c6 thé dugc thé bang tir 1 dén 2 nhém duge chon tir nhom bao gbém Ci.6 alkyl va

halogeno-Ci.¢ alkyl.
(1-5)

Hop chit c6 cong thirc (I) hodc mudi cua chung, trong d6 R1 1a pyrolidin-1-
y1 hoiic piperidin-1-yl, trong d6 pyrolidin-1-yl va piperidin-1-yl ¢6 thé duoc thé béi
tir 1 dén 3 nhém thé duoc chon tir nhém G.

(1-6)

Hop chit c6 cong thirc (I) hodc mudi ciia chiing, trong d6 R! 12 pyrolidin-1-yl
hodc piperidin-1-yl, trong do mdi pyrolidin-1-yl va piperidin-1-yl dugc thé boi tir 1
dén 2 nhém duoc chon tir nhém bao gbm Ci.6 alkyl va halogeno-Cis alkyl.

(1-7)
Hop chét c6 cong thirc (I) hodc mudi cia chiing, trong d6 R! 12 pyrolidin-1-yl

duoc thé bing tir 1 dén 2 nhém dugce chon tir nhém bao gbdm metyl va etyl.
(1-8)
Hop chit c6 cong thirc (I) hodc mudi ctia chiing, trong d6
R! 14 -N(-R")(-R'?),
R 1a Ci6 alkyl, va

R12 13 C16 alkyl ma c6 thé dugc thé bdi nhom duge chon tir nhém bao gbm

Cs.s xycloalkyl va -O-(Ci.6 alkyl).
(1-9)
Hop chét c6 cong thire (I) hoac mudi ctia chiing, trong d6
R! 13 -N(-R'")(-R'2),
R 13 metyl, etyl, hodc isopropyl, va
R!2 14 metyl, etyl, isopropyl, isobutyl, xyclopropylmetyl, hogc metoxyetyl.

2-1)
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Hop chét c6 cong thirc (I) hodc mudi ctia chiing, trong d6
R? 1a
i. aryl ma c6 thé dugc thé bai tir 1 dén 5 nhém thé duge chon tir Nhém G,

ii. di vong thom don vong ma c6 thé dugc thé bai tir 1 dén 5 nhém thé dugc

chon tir Nhom G, hoédc

iii. di vong thom hai vong ma c6 thé duoc thé bai tir 1 dén 5 nhém thé dugc

chon tr Nhéom G.
(2-2)
Hop chit c¢6 cong thirc (I) hodc mudi ctia ching, trong d6
R?1a
1. phenyl ma c6 thé duoc thé boi tir 1 dén 5 nhom thé duge chon tir Nhém G,
ii. thienyl ma c6 thé duoc thé béi tir 1 dén 3 nhom thé duoc chon tir Nhom G.

iii. pyridyl ma c6 thé duoc thé boi tir 1 dén 3 nhém thé duge chon tir Nhém

G, hoac

iv. benzothienyl ma c6 thé duoc thé boi tir 1 dén 5 nhém thé duge chon tir

Nhom G.
(2-3)
Hop chét c6 cong thire (I) hodc mubi ciia ching, trong d6
R? 1a
i. phenyl ma c6 thé dugc thé boi tir 1 dén 3 nhém duge chon tir nhém bao

gbm Ci6 alkyl, halogeno-Cis alkyl, -O-(Cis alkyl), -O-(halogeno-Ci alkyl),
halogen, Cs.g xycloalkyl, va -CN,

ii. mdi thienyl ma c6 thé duoc thé béi tir 1 dén 3 nhém dugce chon tir nhém

bao gdm C1.¢ alkyl, halogeno-Ci.6 alkyl, -O-(C1.6 alkyl), Cs.s xycloalkyl, va halogen,

iii. mbi pyridyl ma c6 thé dugc thé béi tir 1 dén 3 nhém dugc chon tir nhém
bao gdm Ci. alkyl, halogeno-Ci.s alkyl, -O-(Ci.6 alkyl), Cs.s xycloalkyl, va halogen,

hodc
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iv. benzothienyl.

(2-4)

Hop chat c6 cong thire (1) hodc mubi cta chiing, trong d6
R?1a

i. phenyl dugc thé hai lan béi triflometyl va flo,

ii. thienyl dugc thé mét 1an bai triflometyl hodc clo, hodc
iii. pyridyl dugc thé hai 1an béi triflometyl va metoxy.
(2-5)

Hop chét c6 cong thie (I) hodc mubi cua ching, trong d6 R? 1 vong di vong
thom don vong ma co thé dugc thé boi tir 1 dén 3 nhém duge chon tir nhom bao gbm

C1.6 alkyl, halogen-Ci.6 alkyl, -O-(C1.6 alkyl), Cs.s xycloalkyl, va halogen.
(2-6)
Hop chét c6 cong thirc (I) hodc mubi cta chung, trong d6
R?1a
i. thienyl ma c6 thé dwoc thé bai tir 1 dén 3 nhém dugc chon tir nhém bao

gdbm Ci.6 alkyl, halogeno-Ci6 alkyl, -O-(Ci alkyl), Cs-g xycloalkyl, va halogen,

hoac

ii. pyridyl ma co thé duoc thé béi tir 1 dén 3 nhém duge chon tir nhém bao

gbm C1.6 alkyl, halogeno-Ci.6 alkyl, -O-(Ci.s alkyl), Cs.s xycloalkyl, va halogen.
2-7)

Hop chit c6 cong thire (I) hodc mudi cua chung, trong d6 R? 1 thienyl ma c6
thé dugc thé béi tir 1 dén 3 nhém duge chon tir nhém bao gdm C1.6 alkyl, halogeno-
C1-6 alkyl, Cs.g xycloalkyl, va halogen.

(2-8)

Hop chét c6 cong thire (I) hoac mubi ciia chiing, trong d6 R2 1a thienyl ma c6
thé dugc thé bsi 1 hoic 2 nhom thé dugc chon tir nhém bao gém halogeno-Ci.6
alkyl, va halogen.
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(2-9)

Hop chét ¢6 cong thirc (I) hodc mubi cua ching, trong d6 R2 1a thienyl ma c6
thé dugc thé béi 1 hogc 2 nhém thé duge chon tir nhém bao gom triflometyl va clo.

(2-10)

Hop chét c6 cong thirc (I) hodc mubi cia ching, trong d6 R? dugc thé mot

thienyl béi triflometyl va clo.
(2-11)

Hop chét ¢ cong thire (I) hodc mudi cia ching, trong d6 R? 1a pyridyl ma c6
thé dugc thé boi tir 1 dén 3 nhém duoc chon tir nhém bao gdm halogen-Ci. alkyl va
-0-(Ci-6 alkyl).

(2-12)

Hop chét ¢6 cong thire (I) hodc mudi ciia ching, trong d6 R? 1a phenyl ma ¢
thé duoc thé béi tir 1 dén 5 nhém dugc chon tir nhém bao gdm Ci. alkyl, halogeno-
Ci6 alkyl, -O-(Cy.¢ alkyl), -O-(halogeno-Ci.¢ alkyl), halogen, Cs.s xycloalkyl, va -
CN.

(2-13)

Hop chét c6 cong thire (I) hodc mudi cia ching, trong d6 R? 1a phenyl ma ¢6
thé dugc thé boi 1 hodc 2 nhém thé dugc chon tr nhém bao gém halogeno-Ci.¢

alkyl, va halogen.
(2-14)
Hop chit c6 cong thire (I) hodc mubi ctia chung, trong dé
R?1a

i. thienyl ma c6 thé dugc thé boi 1 hodc 2 nhém thé duge chon tir nhém bao

g6m halogeno-C1.¢ alkyl va halogen, hoic

ii. phenyl ma c6 thé duoc thé boi 1 hodc 2 nhém thé duoc chon tir nhém bao

gdm halogeno-Ci.¢ alkyl va halogen.
(3-1)
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Hop chit c6 cong thuc (I) hodc mudi cta ching, trong d6 cac R*’ 1a gibng

nhau ho#c khac nhau, va mdi nhoém 12 Ci.6 alkyl.

(3-2)

Hop chét c6 cong thirc (I) hodc mubi cta ching, trong d6 R3 1a metyl.

(4-1)

Hop chit c6 cong thirc (I) hodc mudi cua chung, trong d6 W la Ci¢ alkylen.
(4-2)

Hop chét c6 cong thire (I) hodc mubi ctia chung, trong d6 W 1a Ci-3 alkylen.
(4-3)

Hop chat c6 cong thire (I) hoac mubi cua ching, trong d6 W 12 metylen hodc

etylen.
(4-4)
Hop chit c6 cong thirc (I) hodc mudi cua chung, trong d6 W la metylen.
(4-5)
Hop chét c6 cong thirc (1) hodc mudi cua ching, trong d6 W 1a etylen.
(5-1)

Hop chat ¢6 cong thire (1) hoac mubi ctia chiing, trong d6 n 1a s6 nguyén nam

trong khoang tir 0 dén 4.
(5-2)

Hop chat ¢6 cong thire (I) hodc mubi ctia chiing, trong d6 n 1a s6 nguyén nim

trong khoang tir 0 dén 2.
(5-3)
Hop chét c6 cong thirc (I) hodc mudi cua chung, trong d6 n 1a 0 hodc 1.

(6) Hop chit c6 cong thirc (I) hodc mubi ctia ching, ma 1a td hop cta hai
hodic nhiéu nhom bt ky, ma thich hop v6i nhau, trong s6 mdi phuong én cua nhom
duoc néu trong cac muc tr (1-1) dén (5-3) trén. Céc vi du cta ching bao gbm cac

hop chat hodc mudi cuia ching duge thé hién dudi day.
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(6-1)

Hop chét c6 cong thirc (I) hodc mubi ctia chiing, trong d6

R! nhu dugc néu trong muc (1-2) trén,

R2 nhu dugc néu trong muc (2-2) trén,

R3 nhu duogc néu trong muc (3-1) trén,

W nhu dugce néu trong muc (4-1) trén, va

n nhu dugce néu trong muc (5-1) trén.

(6-2)

Hop chét hodc mubi cua ching nhu dugc néu trong muc (6-1) trén, trong do
R! nhu duoge néu trong muc (1-3) trén,

R? nhu duogc néu trong muc (2-3) trén,

W nhu dugc néu trong muc (4-2) trén, va

n nhu duoc néu trong muc (5-3) trén.

(6-3)

Hop chét hodc mudi cta ching nhu dugc néu trong muc (6-2) trén, trong do
R2 nhu duge néu trong muc (2-4) trén, va

W nhu dugce néu trong muc (4-3) trén.

(6-4)

Hop chét hoic mudi ctia ching nhur duge néu trong muc (6-2) trén, trong do
R! nhu duogce néu trong muc (1-6) trén,

R2 nhu dugc néu trong muc (2-14) trén, va

W nhu dugce néu trong muc (4-3) trén.

Céc vi du v& hop chit cu thé bao gébm theo séng ché bao gdm cac hop chat

hodc mudi cia chung sau day:
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axit 3-[(2S)-4-(5-{[4-(4-clothiophen-2-yl)-5-{ [(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3 -thiazol-2-yl]carbamoyl}pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic,

axit 3-[(3R)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-
metylpiperazin-1-yl]propanoic,

axit [(3R)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-
1-yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3 -metylpiperazin-1-yl]axetic,

axit  3-(4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-1-
yl]metyl}-1 _3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoic,

axit 3-[(2R)-4-(5-{[4-(4-clothiophen-2-yl)-5-{ [(2R)-2-etylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic,

axit 3-[(3R)-3-metyl-4-{5-[(5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-4-[4-
(triflometyl)thiophen-2-y1]-1,3-thiazol-2-yl)carbamoyl] pyrazin-2-yl}piperazin-1-
yl]propanoic,

axit 3-(4-{5-[(5-{[(2R,5R)-2,5-dimetylpyrolidin-1-yl]metyl}-4-[3 -flo-5-
(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl] pyrazin-2-yl}piperazin-1-
yl)propanoic, va

axit  3-{(2R)-4-[5-({5-[(dietylamino)metyl]-4-[3 -flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]-2-metylpiperazin-1-yl} propanoic.

Theo phuong an khac, cac vi du v& hop chét cu thé bao gdm theo sang ché

bao gdm cac hop chat hodc mudi clia chung sau day:

axit 3-[(3S)-4-(5-{[4-(4-clothiophen-2-yl)-5-{ [(2R)-2-etylpyrolidin-1-
ylJmetyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic,

axit 3-(4-{5-[(4-[6-metoxy-5-(triflometyl)pyridin-3-y1]-5-{[(2R)-2-

metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-1-
yl)propanoic,
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axit 3-[(4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)piperazin-1 -yl]propanoic,

axit [(3R)-4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-3 -metylpiperazin-1-yl]axetic,

axit 3-[(4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-etylpyrolidin-1 -ylmetyl}-
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)piperazin-1-yl]propanoic,

axit 3-(4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-
{[isobutyl(metyl)amino]metyl}-1,3-thiazol-2-yl)carb amoyl]pyrazin-2-yl}piperazin-
1-yl)propanoic,

axit 3-[(2R)-4-(5-{[4-(4-clothiophen-2-yl)-5-
{[(xyclopropylmetyl)(metyl)amino]metyl}-1,3-thiazol-2-yl] carbamoyl}pyrazin-2-
yl)-2-metylpiperazin-1-yl]propanoic,

axit 3-(4-{5-[(5-{[(2R,5R)-2,5-dimetylpyrolidin-1-yl]metyl}-4-[4-
(triflometyl)-thiophen-2-yl]-1,3-thiazol-2-yl)carbamoyl] pyrazin-2-yl}piperazin-1-
yl)propanoic,

axit {(3R)-4-[5-({5-[(dietylamino)metyl]-4-[3-flo-5-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]-3-metylpiperazin-1-yl}axetic, va

axit (4-{5-[(5-{[(2R,5R)-2,5-dimetylpyrolidin-1-ylJmetyl}-4-[3-flo-5-
(triflometyl)phenyl]-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)axetic.

V& hop chét c6 cong thic (1), chét hdn bién hodc cac ddng phan hinh hoc cua
chung c6 thé c¢6 sin, phu thudc vao kiéu nhém thé. Theo sang ché, hop chét c6 cong
thie (I) ¢6 thé dugc néu trong chi mot dang cua cac ddng phan trong mot sd trudong
hop, nhung sdng ché bao gdm cac ddng phan khéc, cac dang dong phan cta dong
phan, hodc hon hop cua chung.

Hon nita, mot s6 hop chét c6 cong thirc (I) co thé c6 nguyén ti bét ddi ximg
hodc bat dbi xtng trong mot sb trudong hop, va tuong tmg, cac dong phan quang hoc
cua chung co thé c6 san. Sang ché bao gébm dang ddng phan cla ddng phan quang

hoc ctia hop chét c6 cong thire (I) hoac hdn hop cuia ching.
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Ngoai ra, tién dugc chét duoc dung c6 hop chit dugc biéu dién béi cong thic

(I) ciing bao gém trong sang ché. Tién duoc chét duge dung dé xuét hop chét c6
nhém ma c6 thé duge chuyén thanh nhém amino, nhém hydroxyl, nhém carboxyl,
hodc twong tu, bang sy phan ly trong dung méi hoic dudi diéu kién sinh ly. Céc vi
du vé cac nhom tao ra tién duoc chét bao gém cac nhém nay nhu duge néu trong
Prog. Med., 5, 2157-2161 (1985) hodc “Pharmaceutical Research and Development”
(Hirokawa Publishing Company, 1990), vol. 7, Drug Design, 163-198.

Hon nita, mudi cua hop chat c¢6 cong thie (I) 1a mudi duge dung cia hop
chét c6 cong thuc (I), va cac hop chét c6 cong thirc (I) c6 thé tao ra mudi cong axit
hodc mudi cé bazo, phu thudc vao loai nhom thé trong mot sb truong hop. Cu thé,
cac vi du ciia chung bao gdm mudi cong axit véi cac axit vo co nhu axit clohydric,
axit bromhydric, axit iothydric, axit sulfuric, axit nitric, va axit phosphoric, va bang
c4c axit hitu co nhu axit formic, axit axetic, axit propanoic, axit oxalic, axit malonic,
axit sucxinic, axit fumaric, axit maleic, axit lactic, axit malic, axit mandelic, axit
tartaric, axit dibenzoyl tartaric, axit ditolyl tartaric, axit Xxitric, axit metansulfonic,
axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit aspartic, va axit
glutamic, va mubi ¢6 cac anion kim loai nhu natri, kali, magie, canxi, va nhom, va
bang cac gdc hitu co nhur metylamin, etylamin, va etanolamin, céc mudi ¢6 axit amin
khac nhau nhu axetyl leuxin, lyzin, va ornithin, hodc céc dAn xuit cua axit amin,

muoi amoni, va cac hop chat khac.

Ngoai ra, sang ché ciing bao gdm céac hydrat hoic solvat khéc nhau, va chét
da tinh thé ciia hop chét c6 cong thirc (I) va mudi ctia ching. Ngoai ra, sang ché
cling bao gdm hop chit dugc danh diu bang chat ddng vi phéng xa hodc chat dong
vi khong phong xa khéc nhau.

(Quy trinh san Xuét)

Hop chat c6 cong thirc (I) hodc mubi ciia chung c6 thé duogc didu ché bang
cach ap dung cac phuong phap tong hop da dugc biét dén khac nhau, sir dung cic
dic diém duva trén cAu tric co ban cia ching hodc céc loai nhom thé. O thoi gian
nay, phu thudc vao cac kiéu nhém chirc, trong mot s6 trudong hop hitu hidu tir quan
diém vé k¥ thuéat diéu ché dé bao vé nhom chirc ¢6 nhém bao vé thich hop (nhém ma

c¢6 kha ning chuyén dé& dang thanh nhoém chiic), trong cac budce tir vat liéu dau dén
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ban thanh phém. Cac vi du v& nhém bao vé bao gé)m nhém bao vé nhu dugce néu
trong “Greene's Protective Groups in Organic Synthesis (xuét ban lan tht 4, 2006)”,
duoc viét boi P. G. M. Wuts va T. W. Greene, va tuong tw, ma co thé duoc chon thich
hop va dugc st dung phu thudc vao phan tng. Theo cac phuong phap nay, hop chét
mong mudn c6 thé thu dugc bang cach dua nhom bao vé vao phan ung, va sau do,

néu muon, loai bé nhém bao ve.

Ngoai ra, tién dugc chét ctia hop chat c6 cong thice (I) ¢6 thé duoc didu ché
bing cach dua nhom cu thé trong cac budce tir vat liéu dAu dén ban thanh pham, theo
cung cach nhu ddi véi cac nhom bao vé néu trén, hodc con béng cach thuc hién phan
ung st dung hop chét thu dugc c6 cong thuc (I). Phan ung co thé dugc thuc hién
bang cach 4p dung phuong phap da dugc biét dén ddi voi nhitng nguoi c6 trinh d

trong linh vic k¥ thuét, nhu este hoa, amit hoa, va khtr nude thong thuong.

Duéi day, cac phuong phap didu ché dién hinh c6 hop chét c6 cong thuc (1)
va hop chét c6 cong thirc (a) ma 1a hop chét dau s& dugc néu. Mdi quy trinh san Xuét
cling co thé dugc thuc hién co6 vién din dén cac tai liéu duoc gén vao ban mo ta &
day. Hon nita, cadc phuong phap didu ché theo sang ché khong dugc gidi han dbi voi

céc vi du duge thé hién duéi day.
(Quy trinh san xuat 1)

(Cong thirc 6)

3

R’/IS H (R),
[ >N N=
27N O}-—Q\__T\}—N\_/N-W—CozR

R

3

(a) RVIS H (R,
. [ >N N= A
27N O}-—QN N-W-CO,H

R
(1

(trong d6, R 1a Ci. alkyl, ma s& dugc ap dung & day).

Phan mg nay la phuong phap dé san xuét hop chat c6 cong thuc (I) ma la
hop chéat theo séng ché, bang cach khir bao vé hop chét c6 cong thirc (a).

Phan tng dugc thyc hién str dung hop chét c6 cong thirc (a) va thudc thir khir

bao vé& voi luong twong duong, hoac mot trong hai véi lwong du, bang cach khudy
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hén hop dudi didu kién nhiét do trong khoang tir 1am mét dén 1am néng dén hoi lu,
thuong trong thoi gian tir 0,1 gio dén 5 ngay, voi dung moi ma tro dbi v6i phan tmg
hodc khong c¢6 dung mdi. Céc vi du vé dung méi duge st dung & diy khong duge
giéi han cu thé, nhung bao gff)m rugu nhu metanol, etanol, n-propanol va tuong tu,
N,N-dimetylformamit, tetrahydrofuran, va twong tw. Hon nira, c6 mot s6 truong hop
ma dung moi hdn hop ctia dung mdi va nuée rat thich hop ddi v6i phan tmg. Cac vi
du vé thube thir khir bao vé khong duoc gidi han cu thé, nhung bao gém cac bazo
nhu dung dich hydroxit natri chira nu6e, dung dich hydroxit kali chira nude va tuong

tw, va cac axit nhu axit clohydric, axit trifloaxetic va tuong tu.
(Quy trinh san xuét 2)

(Cong thuc 7)

S N= S H
| )—NH, + HO,C L . | >N N=
RN \ N Budéc 1 R N }—O*U
O \ N

R) @

n

(b)

HN N-W-CO,R R3)
(€) /[ />—N
Buees R M}N N-W-CO,R

3

Aco/i R)
2 \_\ﬁN N-W-CO,R

(¢)]

1 3
R-H() R /IS}_H R,
-~ N= /T
= 2 N “W-
O};—QN N-W-CO,R

Bwoe 3

Buwéce 4 R

(a)
(trong d6, L! 1a nhom doi chuyén, ma s& dugc ap dung sau day).

Quy trinh san xuét 1a phuong phéap dé san xudt hop chat c6 cong thirc (a) ma
14 vat liéu dau cta hop chit c6 cong thire (). O day, cac vi du vé L! bao gom clo va

tuong tu.
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(Budc 1)

Budc nay 1a bude diéu ché hop chat c6 cong thirc (d) bang cach dua hop chét

¢6 cong thic (b) va hop chét c6 cong thirc (c) vao phan (g amit hoéa.

Phan tmg dugc thuc hién sir dung hop chét c¢6 cong thirc (a) va thudc thir khir
bao vé voi luong twong duong, hodc mot trong hai véi luong du, bang cach khudy
hdn hop du6i didu kién nhiét do trong khoang tir dudi sy 1am mat dén 1am nong, t0t
hon 13 & nhiét do tir -20°C dén 60°C, thudng trong thoi gian tir 0,1 gid dén 5 ngay,
v6i dung mo6i ma tro dbi v6i phan tmg, c6 mit chét 1am ngung tu. Cac vi du vé dung
mdi dugc st dung & day khong duoc gidi han cu thé, nhung bao gdm hydrocacbon
thom nhu benzen, toluen, xylen va tuong tu, hydrocacbon dugc halogen hoa nhu
diclometan, 1,2-dicloetan, cloform va twong tw, cdc ete nhu dietyl ete,
tetrahydrofuran, dioxan, 1,2-dimetoxyetan, xyclopentylmetyl ete va tuong tu, N,N-
dimetylformamit, dimetylsulfoxit, etyl axetat, axetonitril, nudc, va hdén hop cua
chung. Céac vi du vé thudc thir 1am ngung tu bao gbdm 1-(3-dimetylamin propyl)-3-
etylcarbodiimit hodc hydrochlorua cua chung, dixyclohexylcarbodiimit, 1,1°-
carbonyldiimidazol, diphenylphosphoric azit, phosphoric oxyclorua, N-[({[(1Z)-1-
xyan-2-etoxy-2-oxoetylidene]amin } oxy)(morpholin-4-yl)metylen]-N-
metylmetanaminium hexaflophosphat (COMU), va tuong ty, nhung khong duoc gidi
han b6i chung. C6 thé t6t hon 1 trong mot sd trudng hop dbi voi phan tmg st dung
chét phu gia (vi du, 1-hydroxybenzotriazol), va co thé thuan loi trong mot sb truong
hop dbi véi tién do tron muot cta phan ung dé thuc hién phéan tmg trong su c6 mat
clia bazo hitu co nhu trietylamin, N,N-diisopropyletylamin, N-metylmorpholin va
twong tw, hodc bazo v co nhu kali carbonat, natri carbonat, kali hydroxit va tuong

tu.

Hon nita, phuong phdp ma trong dé axit carboxylic (¢) dugc chuyén thanh
dan xuét phan ung ctia ching, va sau d6 dan xuét phan ung dugc phan tmg v6i amin
(b) ciing c6 thé duge st dung. Cac vi du vé& dan xuét phan tng cla axit carboxylic
bao gbém axit halogenua thu duoc bang cach phan ung voi chét halogen héa nhu
phosphorus oxyclorua, thionyl chlorua hoac tuong tu, hdn hop axit anhydrit thu duoc
bing cach phin ting véi isobutyl cloformat hodc twong ty, va este hoat tinh thu dugc

bang sy ngung tu bang 1-hydroxybenzotriazol hodc tuong tw. Phan Ung these dan
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xuét phan tmg va hop chét (b) c6 thé dugc thuc hién dusi diéu kién nhiét do tir dudi
su 1am mét dén 13m néng, t5t hon 1a tir -20°C dén 60°C, trong dung moi ma tro doi
v6i phan tmng, nhu cac hydrocarbon dugc halogen hoa, hydrocacbon thom, ete va

tuong tu.
(Tai liéu vién dan)
“Organic Functional Group Preparations” dugc viét boi S. R. Sandler va W.

Karo, xuat ban 14an thir 2, Vol. 1, Academic Press Inc., 1991

“Courses in Experimental Chemistry (xuét ban lan tht 5)" bién tap boi The

Chemical Society of Japan, Vol. 16 (2005) (Maruzen).
(Budc 2)

Budc nay la budc didu ché hop chat cé cong thie (f) bang cach phan ting

hop chat c6 cong thic (d) va hop chét c6 cong thirc (e).

Phan tng dugc thuc hién st dung cong thirc (d) va hop chét c6 cong thire (e)
v6i luong twong duong, hodc mét trong hai véi luong du, bang cach khudy hdn hop
dwéi didu kién nhiét do trong khoang tir lam mét dén 1am néng dén héi luu, tot hon
12 nam trong khoang tr 0°C dén 80°C, thuong trong thoi gian tir 0,1 gid dén 5 ngay,
v6i dung mdi ma tro d6i v6i phan ung hodc khong c6 dung moi. Cac vi du vé dung
mdi duge st dung & day khong duge gidi han cu thé, nhung bao gdm hydrocacbon
thom nhu benzen, toluen, Xylen va tuong tu, cic ete nhu dietyl ete, tetrahydrofuran,
dioxan, 1,2-dimetoxyetan va tuong tu, cac hydrocacbon dugc halogen hdéa nhu
diclometan, 1,2-dicloetan, cloform va tuong tu, N,N-dimetylformamit, N-
metylpyrolidon, dimetylsulfoxit, etyl axetat, axetonitril, va hdn hop cua chung. Co6
thé thuin loi trong mot s6 trudong hop dbi voi tién d6 tron muot cia phan ung dé
thuc hién phan tUng trong sy c6 mit cia bazo hitu co nhu trietylamin, N,N-
diisopropyletylamin, N-metylmorpholin va twong tw, hodc bazo vd co nhu kali

carbonat, natri carbonat, kali hydroxit va tuong tu.
(Tai lidu vién dan)
“Organic Functional Group Preparations™ dugc viét boi S. R. Sandler va W.

Karo, xuat ban 14an thit 2, Vol. 1, Academic Press Inc., 1991
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“Courses in Experimental Chemistry (xult ban 1an thir 5)" bién tp boi The

Chemical Society of Japan, Vol. 14 (2005) (Maruzen).
(Budc 3)

Budc nay 1a budce didu ché hop chét c6 cong thire (g) bang cach dwa nhom
axetoxymetyl vao vi tri 5 cia thiazol trong hop chét c6 cong thire (f). Hop chét c6
cong thirc (f) dugc phan tGng v6i dung dich formaldehyt chira nudéc hodc
paraformaldehyt c6 mat dung moi axit axetic, ma co thé duoc thuc hién dudi diéu
kién nhiét do tir nhiét do trong phong dén viéc lam mat dén hoi luru. Hon nita, phan
ung cling ¢o thé duoc thuc hién bang cach bd sung axit axetic vao dung mdi ma tro
d6i v6i phan g, nhu hydrocacbon dugc halogen hoa, hydrocacbon thom, céc ete va
twong tu, thay vi dung moéi axit axetic. Ngoai ra, phan tmg cling c6 thé duogc thuc

hién bang cach bd sung axetic anhydrit.
(Budc 4)

Budc nay 1a budc didu ché hop chét c6 cong thirc (a) bang cach phan mg
hop chét c6 cong thirc (g) va hop chét ¢6 cong thire (h) dudi diéu kién co ban. Phan
g sang ché c6 thé duoc thuc hién bang cich phén tng hop chét ¢6 cong thic (g)
v6i hop chat c6 cong thire (h) trong sy ¢6 mit cua bazo hiru co nhur trietylamin va
N,N-diisopropyletylamin, trong dung moi hiftu co ma tro dbi v6i phan mg, nhu
hydrocacbon dugc halogen hoa, hydrocacbon thom, ete, este, axetonitril, N,N-
dimetylformamit, dimetylsulfoxit, N-metylpyrolidon va twong tu. Hon nira, hop chat
c6 cong thuc (h) cling co thé dugc st dung véi luong 16n thay vi bazo hitu co. Phan
{mg ¢6 thé duge thuc hién dudi didu kién nhiét do tir nhiét do lam mat dén nhiét do
phong; tir nhiét do phong dén nhiét do lam nong; hodc tir nhiét do phong dén nhiét

d6 hdi luu.

Ngoai ra, hop chét c6 cong thirc (a) c6 thé thu dugc truc tiép trong khi khong
tach hop chit c6 cong thirc (g) bang cach bd sung hop chét c6 cong thic (h) vao hdn
hop phan tng cua Budce 3.

(Quy trinh san xuét 3)

(Cong thirc 8)

27

27/185



51221

28/185

28]

n

S S
R v L &
R :)) Budc 1 R N P Buée 2 R~ N p’
R-H () R S H R' S
- \ />—N‘ ] - > /j[ /}‘NH2
Bude 3 Rz N =] Bwoc 4 R2 N
(m) (0)
HO.C Niﬂ
2 J\N/ R1 S H
(p) | )—N N:B‘ ;
2
Buéc 5 R N OWN/ L
(q)
R,
HN =~ N-P° gt 3
R S. H RY),
() /t[ />_N N= /'7L‘\
= 2 _ 2
Buoc 6 R N O%Q’N\ /N P
(s)
R1/j13>_H ®),
~»—N N= /7L\
; — 2N
Buéc 7 R O%Q‘N NH
)

L2-W-COR R S H
(u) /E >N N= mL\
— 27N OM}N N-W-CO,R

Buéce 8 R
(a)

(trong d6, mdi P! va P2 1a nhém béao v&, va L? 1a nhom doi chuyén).

Quy trinh san xuat 1a phuong phap didu ché khac dbi voi hop chét c6 cong

thie (a), ma la vat liéu dau cua hop chét c6 cong thuc (I). O day, nhur cac nhom bao

vé dugc biéu dién béi P! va P2, cac nhém c6 nhém amino duoc néu trong “Protective

Groups in Organic Synthesis” dugc viét boi Wuts and Greene, xut ban 1an thu 4,

John Wiley & Sons Inc., 2006, va tuong tu ¢6 thé duoc sur dung. Céac vi du vé P! bao

gbm axetyl, trifloaxetyl va twong tu, cac vi du vé P2 bao gbdm t-butoxycarbonyl va

twong tu, va cac vi du L? bao gbém brom va twong tu.
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(Budc 1)

Budc nay 1a bude bao vé nhém amino cta hop chét (b). O day, phan tng
sang ché c6 thé duoc thuc hién c6 vién din dén “Protective Groups in Organic
Synthesis” duogc viét bdi Wuts va Greene, duoc xudt ban 1an tht 4, John Wiley &
Sons Inc., 2006.

(Budc 2)

Budc nay 1a bude didu ché hop chét c6 cong thirc (k) bang cach dua nhém
axetoxymetyl vao vi tri 5 ctia thiazol trong hop chat c6 cong thirc (j). Céc diéu kién
phan tng la tuong tw nhu trong Budce 3 cua quy trinh san Xudt 2.

(Buéce 3)

Budc nay 13 bude didu ché hop chét c6 cong thirc (m) bang cach phan ng
hop chit c6 cong thirc (h) va hop chét c6 cong thic (k) dudi didu kién co ban. Céc
didu kién phan tmg 13 tuong tw nhu trong Budéc 4 clia quy trinh san Xudt 2.

(Budc 4)

Budc nay 1a bude khir bio vé nhém bao vé P! cia nhém amino ctia hop chit
(m). O déy, phan ung sang ché co thé duoc thuc hién c6 vién din dén “Protective
Groups in Organic Synthesis” dugc viét béi Wuts va Greene, duoc xuat ban 1an thi

4, John Wiley & Sons Inc., 2006.
(Budce 5)

Budce nay 1a bude thu duoc hop chit c6 cong thic (q) bang cich dwa hop
chét ¢6 cong thirc (0) va hop chét c6 cong thire (p) vao phan tmg amit héa. Céc diéu

kién phan tng 1a trong tu nhu trong Budc 1 cia quy trinh sén Xuét 2.
(Buéc 6)

Budc nay 1a budc didu ché hop chét c6 cong thic (s) bing cich phan tng
hop chit ¢6 cong thirc (q) va hop chit c6 cong thire (r). Cac didu kién phan tng 13

tuong tu nhu trong Budc 2 cia quy trinh san Xuét 2.
(Budce 7)

Budce nay 1a budce khir bao vé nhom bao vé P? ctia hop chét ¢ cong thirc (s).
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Budc nay c6 thé duge thyc hién c6 vién dan dén “Protective Groups in
Organic Synthesis” dugc viét béi Wuts va Greene, duoc xuat ban lan thu 4, John

Wiley & Sons Inc., 2006".
(Budce 8)

Budc nay 14 bude thu duoc hop chit co cong thirc (a) bang cach phan tmg
hop chét ¢ cong thire (t) va hop chit ¢6 cong thirc (u). Phan tng sang ché dugc thuc
hién st dung hop chét (t) va hop chét (u) v6i lugng twong dwong, hoic mdt trong hai
v6i luong du, va khudy hdn hqp' dué6i didu kién nhiét do trong khoang tir 1am mat
dén 1am nong dén hoi luwu, tét hon 12 ndm trong khoang tir 0°C dén 100°C, thuong
trong thoi gian tir 0,1 gid dén 5 ngdy, v6i dung moi ma tro ddi véi phan tng, hoic
khéng c6 dung méi. Cac vi du vé dung méi duoc sit dung & day khéng duoc gi6i han
cu thé, nhung bao gdm hydrocacbon thom nhu benzen, toluen, xylen va tuwong tu,
cac ete nhu dietyl ete, tetrahydrofuran, dioxan, 1,2-dimetoxyetan va tuong tu, cac
hydrocacbon dugc halogen hoa nhu diclometan, 1,2-dicloetan, cloform va tuong tu,
N,N-dimetylformamit, dimetylsulfoxit, N-metylpyrolidon, etyl axetat, axetonitril, va
hén hop cia ching. C6 thé thuan lgi trong mot sb truong hop ddi véi tién do tron
muot ciia phan ing dé thuc hién phan Gmg trong sy ¢6 mit cua bazo hitu co nhu
trietylamin, N,N-diisopropyletylamin, N-metylmorpholin va twong tu, hodc bazo vo

co nhu kali carbonat, natri carbonat, kali hydroxit va twong tu.
(Tai liéu vién dan)
“Organic Functional Group Preparations” dugc viét béi S. R. Sandler va W.

Karo, xuét ban 1an thit 2, Vol. 1, Academic Press Inc., 1991

“Courses in Experimental Chemistry (xudt ban 1an thir 5)" bién tap boi The

Chemical Society of Japan, Vol. 14 (2005) (Maruzen).

Hop chat c¢6 cong thire (I) dugc tach va duoc tinh ché 1am hop chat ty do,
hoac mubi, hydrat, solvat, hodc chét da tinh thé cta né. Mudi cua hop chét c6 cong
thie (I) cling c6 thé duoc didu ché bang phuong phap thong thuong.

Viéc tach va tinh ché duogc thuc hién béng cach dung céc cong doan hoda hoc
thong thuong nhu chiét tach, két tinh phan doan, va céac kiéu sic ky phan doan khac
nhau.
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Cac ddng phan khac nhau c6 thé dugc diéu ché bang cich chon hop chét dau
thich hop, hodc dugc phén tach béng su phan tach st dung su khéc biét trong cac dac
tinh 1y hoa trong cac ddng phan. Vi du, céc dbng phan quang hoc c6 thé thu dwgc
bing cac phwong phap phan tich quang hoc thong thuong cia cac hop chét triét
quang vi du, su két tinh phan doan dua hop chét vao mudi déng phan khong d6i
quang c6 bazo hodc axit quang hoat; sdc ky sir dung cot phi dbi xtng hodc tuong tu;
va phuong phép khéc), hodc cling co thé dugc didu ché tir hop chét dau quang hoat
thich hop.

Hoat tinh dugc ly ctia hop chit ¢6 cong thic (I) duge x4c nhan bang thir

nghiém sau day.

Vi du thir nghiém 1: Danh gid hoat tinh chét diéu bién di thé duong tinh thu

thé M3 muscarinic
a) Thiét ké Vector bicu hién thu thé M3 muscarinic & nguoi

Gen thu thé Ms; muscarinic & nguoi (Truy cdp ngdn hang gen so:

NM_000740.2) dugc dua vao vector biéu hién pcDNA3.1™ (Life Technologies).
b) Thiét ké cac té bao biéu hién 6n dinh thu thé M3 muscarinic & ngudi

Vector biéu hién thu thé Ms muscarinic & ngudi duge dua vao té bao CHO-
K1 (ATCC No.: CCL-61). Viéc dua vao duge thye hién theo sur thiét ké di kém, sur
dung thubc thir chuyén nhiém, Lipofectoamin (nhin hi¢u da duoc dang ky) 2000
Reagent (Life Technologies). Cac té bao dugc U trong mdi truong can thiét tbi thiéu
Eagle dugc bién dbi alpha (alpha Modified Eagle Minimum Essential Medium,a-
MEM) bao gém 2 mM glutamin, 10% hliyét thanh bao thai bo, va 2,0 mg/mL
Geneticin (nhan hiéu da dugc dang ky) (Life Technologies) trong thoi gian 4 tudn dé

¢6 dugc dong sinh san vo tinh khang thudc.
¢) Phép do ndng do Ca®* trong té bao

Céc té bao thu dugc & b) néu trén dugce tao huyén phu trong a-MEM bao
odm 2 mM glutamin, 10% huyét thanh bao thai bo, va 0,2 mg/mL Genetixin (nhan
hiéu da dugc dang ky) thanh lugng tir 1,2 dén 1,5 x 10* té bao/giéng ngay trudc khi
thir nghiém, dugc phan phdi vio tim c6 384 giéng (Model No. 355962, BD
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Biosciences), va dugc u qua dém & nhiét do 37°C va 5% CQO»,. Moi truong dugc 1ap
lai v6i dung dich dém tai (dung dich dém thir nghiém (dung dich mudi duge can
béng cua Hank (Hank’s balanced salt solution, HBSS), 1 g/L BSA, 20 mM HEPES
(pH 7.5), va 2,5 mM probenexit), bao gobm 3,1 pM Fluo 4-AM (Dojindo
Laboratories) va dugc 0 trong thoi gian 2 gio ¢ nhiét do trong phong. Sau d6, céc té
bao dugc lam sach bang tAm dém ELx405™ (BIO-TEK Instrument, Inc.) dugc thiét
1ap ¢6 dung dich dém thi nghiém, va duoc thiét 1ap trong hé théng do néng do Ca?*
trong té bao (FLIPR*" (nhan hiéu di dugc dang ky), Molecular Device Co.). Hop
chét thir nghiém (ndng do cudi 12 1 pM hodc 10 pM) va carbachol (Sigma, nbng do
cudi nam trong khoang tir 0,0024 nM dén 10 uM) ma mdi hop chit dugc hoa tan
trong dung dich dém thir nghiém truée khi dugce thiét 1ap trong FLIPR*"™ (nhan hi¢u
da dugc dang ky). Hop chét thtr nghiém dugc bd sung vao céc té bao trong thiét bi
va sau thoi gian 5 phut, carbachol dugc bd sung vao té bao. Ty 1é ting lén cua noéng
d6 Ca?* trong té bao do carbachol dugc do (budc song kich thich nam trong khoéng
tr 470 nm dén 495 nm va budc song huynh quang nam trong khoang tir 515 nm dén
575 nm).

Dbi véi hoat tinh chét diéu bién di thé duong tinh - thy thé M3 muscarinic, su
dich chuyén vé phia ndng do thap hon cta duong cong dd nhay - ndng do carbachol
do hop chét thtr nghiém duoc sir dung lam chi sb6. Co nghia 1a, tri s6 tbi thiéu vé do
nhay carbachol duoc tao 1a 0%; tri s6 tdi da vé do nhay carbachol dugc tao la 100%
tr duwong cong do nhay-nc“mg do6 cua carbachol; néng d6 carbachol biéu hién d6 nhay
50% duoc tinh 1a tri s6 ECso, st dung phuong phép hdi quy khong thing hang hé
Sigmoid-Emax, va do d6, hoat tinh cht diéu bién di thé duong tinh - thu thé M3
muscarinic duoc xac dinh béng cach chia tri s& ECso cta carbachol trong sy c6 mét
ctia hop chét thir nghiém cho tri s& ECso cua carbachol trong su ¢6 mat cua hop chét
thir nghiém. Vi dy, khi tri s& ECso cta carbachol trong sy ¢6 mdt ctia hop chat thir
nghiém 13 0,1 pM va tri sd ECso cua carbachol trong sy ¢ mit cua hop chét thtr
nghiém 1 0,01 pM, tri s cua hoat tinh chat diéu bién di thé dwong tinh - thu thé M3
muscarinic dat 10, thé hién 1a hop chét thir nghiém gay ra sy dich chuyén gép 10 lan
tri s6 ECso vé phia ndng do thip. Trong cac bang dudi day, cac cot 10 uM (lan dich

chuyén) thé hién céc tri sb trong truong hop ma hop chét thtr nghiém dugc bd sung
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v6i ndng do cudi 1a 10uM va cac cot 1pM (1an dich chuyén) thé hién cac tri sd trong

truong hop ma hop chét thir nghiém dugc bb sung véi ndng dd cubi 1a 1uM.

Vi du thtr nghiém 2: Danh gia hoat tinh tang sinh té bao Ba/F3 dugc dua vao
c-Mpl & nguoi

Hoat tinh ting sinh t& bao Ba/F3 dugc dua vao c-Mpl & nguoi duogc do bing
phuong phép sau day.

Nhu dbi chimg duong tinh, 1-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-
metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl]carb amoyl}-3-flopyridin-2-yl)piperidin-
4-axit carboxylic hydroclorua dwgc néu trong vi du 315 trong Tai liéu sang ché 1,
duoc biéu dién béi cong thirc (A1) néu trén, dugc sit dung. Hon nfra, biét réng hop
chit c6 hoat tinh tang sinh té bao Ba/F3 dugc dua vao c-Mpl ¢ nguoi duoc néu trong

Bang 1 trong Tai li€u sang ché 1.
a) Thiét ké Vector biéu hién thu thé c-Mpl & nguoi

Gen thu thé ¢-Mpl & nguoi (truy cép ngén hang gen s6: M90102,1) duge
chuyén nhiém thanh vector biéu hién pEF-BOS (Nucleic Acids Research, 18: pp
5322 (1990)).

b) Thiét k& cac té bao biéu hién én dinh thu thé c-Mpl & ngudi

Vector biéu hién thu thé c-Mpl & nguowfi dugc dwa vao té bao Ba/F3
(RIKEN BRC: RCB0805). Déi v6i viée dua vao, phuong phap bién nap bang dién
duoc st dung. pEF-BOS-c-mpl (10 p g), pSV2bsr (1 p g, Kaken Pharmaceutical Co.,
Ltd.) va 1 x 107 t& bao Ba/F3 dugc dwa vao cac dng cuvet co chiéu rong khe 1a 0,4
cm duoc bién nap bang dién dudi diéu kién 1,5 kV (25 p F) trong Gene Pulser (nhan
hiéu da dugc dang ky) (BioRad). Cac té bao duogc u trong moi truong RPMI-1640
duoc bd sung v&i moi truong diéu kién WEHI 0,5% (BD Biosciences) va 10% huyét
thanh bao thai bo trong thoi gian 3 ngay, va sau do, va cac té bao duoc u trong thoi
gian 30 ngay trong moi truong RPMI-1640, ma 10 n g/mL blasticidin duoc bb sung
vao d6, nho d6 c6 dugc dong sinh san vo tinh khang thude.

¢) Phép do hoat tinh tang sinh té bao
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Céc té bao thu dugc trong muc b) néu trén dugc phin phéi vao moi truong
RPMI-1640 duoc bd sung v6i méi truong diéu kién WEHI 0,5% va 10% huyét thanh
bao thai bo, va dugce sit dung. Ngay trude khi thir nghiém, hop chét thir nghiém
(nbéng do cubi 1a tir 100 nM dén 10 pM) ma dugc hoa tan trong mdi trudng dé thir
nghiém (mi truong RPMI-1640 dugc bd sung véi 10% huyét thanh bao thai bo)
duoc bd sung vio tAm c6 384 (Model No. 781185, Greiner bio-one). Cac té bao sau
khi méi truong dugc lap lai voi moi truong dé phan tich duge phan phdi vao tim c6
384 giéng ma hop chét thir nghiém dugc bd sung vao d6, véi 1 x 10* té bao/giéng, va
duoc i qua dém & nhiét do 37°C va 5% COx. O ngay thit nghiém, dung dich cua bd
kit dém té bao (Dojindo Laboratories) duoc bd sung vao mdi giéng trong tAm c6 384
giéng, va cac té bao dugc U trong thoi gian 5 gio' & nhiét do 37°C va 5% COa. Sau
d6, kha nang hip thu (budc séng hép thu 14 450 nm) cia mdi giéng dugc do st dung
Safire? (nhan hiéu di dugc dang ky) (TECAN), va duge st dung lam chi sb cho sb té
bao. Hon nita, nhu d6i chtg am tinh, giéng ma hop chét thir nghiém duoc b6 sung

vao do duoc tao ra.

Bing cach tao kha ning héap thu cla giéng ma hop chit thir nghiém khong
duogc bd sung 1a 0% vao dé va tao kha ning hép thu trong trudng hop dbi ching
duong tinh dugc bd sung voi ndng do cudi 1 uM 1a 100%, ty 1¢ tang sinh té bao (%)
dugc tinh tir kha nang hép thu cta giéng ma hop chét thir nghiém dugc bd sung vao
d6. Tir cac két qua thu duoc, ndng do hop chét thir nghiém biéu hién sy tang sinh
30% bang phuong phap hdi quy khong thang hang hé Sigmoid-Emax dugc tinh 12 tri
56 ECso.

Su két hop cia hoat tinh chét didu bién di thé duong tinh - thu thé Ms
muscarinic (1in dich chuyén) va hoat tinh tang sinh té bao Ba/F3 dugc dua vao c-
Mpl & nguoi (tri s6 EC30, nM) ctia mot s6 hop chit vi du theo sang ché dugc thé hién
trén Bang 1 va 2. Tuy nhién, Vi du 1a hop chét vi du duoc néu sau (viéc ndy s& dugc

ap dung sau day).
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Vi du thif nghiém 1 Xglhigfn ;h“
Vidy ]ﬁ”yi 1 uM ECs0

g}?lrllyéln) (1An di chuyén) | (aM)
3 253 101 780
4 200 25 >3000
10 87 21 >10000
11 226 33 >10000
12 178 33 >10000
13 326 43 >10000
15 159 31 >10000
17 109 15 >10000
21 149 25 >10000
27 330 31 >10000
28 108 36 5300
33 182 40 >10000
34 116 18 >10000
41 160 43 >10000
42 141 39 >10000
43 224 76 >10000
46 199 29 >10000
48 113 27 >10000
49 224 67 >10000
50 190 108 2300
51 287 102 2600
52 196 36 >10000
54 134 36 >10000
60 235 33 9700
61 229 35 1300
62 195 37 >10000
63 186 39 >10000
64 128 23 >10000
65 90 24 >10000
67 114 40 >10000
69 177 27 >10000
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Vi du thir nghiém 1 ;’glhi ;‘; , th
Vidu 112 H 1:14 1 uM ECso

E:Ii?yéln) (An di chuyén) | (aM)
71 151 28 >10000
72 152 31 >10000
79 171 60 1800
81 94 89 500
82 43 11 >10000
91 139 19 >10000
92 203 30 >10000
95 233 91 3000
97 121 55 2800
100|229 82 3200
101|112 64 2700
103|307 202 1700
104|195 75 >10000
106|270 41 >10000
107|318 73 >10000
108 | 169 56 >10000
109 | 191 30 >10000
111 | 627 203 5000
118 | 167 57 >10000
119|503 110 >10000
124 | 101 28 >10000
126 |318 79 >10000
128|192 73 8000
129 | 148 67 >10000
130 | 151 95 >10000
132 |41 15 >10000
133 | 164 30 >10000
135|204 25 >10000
140 | 158 28 >10000
141|159 45 >10000
142|160 52 4700
143 |81 65 7800
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Trong Vi du thtr nghiém 1, sb thuc chét cta cac hop chét vi du ma duoc dua
vao thr nghiém sang ché dugc dich chuyén cac tri s6 ECso 1én gép 100 14n hoic vé
phia néng do thép hon khi dugc bd sung 10 uM, va dugc dich chuyén cac tri s6 ECso
1én dén 10 14n hodc 16n hon vé phia ndéng do thap hon khi dugc bd sung 1 pM. Ngoai
ra, dbi v6i mot hop chét vi du theo sang ché, tir quan diém vé cac hop chét doc 1ap
khong thay doi ndng do Ca’* trong té bao, da thiy ring cac hop chét nay khong c6

hoat tinh chi véan thu thé M3 muscarinic.

Hon nita, trong Vi du thir nghiém 2, da thdy rang sb thuc chét cta cac hop
chat vi du ma dugc dua vao thir nghiém sang ché c6 hoat tinh ting sinh té bao Ba/F3

dugc dua vao c-Mpl ¢ nguoi yeu hodc khong co.

Hop chét theo sang ché dugc sir dung lam thubc dé ngan ngira hodc diéu tri
cac bénh vé bang quang/duong tiét niéu két hop véi sy co thit bang quang qua thu
thé M3 muscarinic, 1am chét diéu bién di thé duong tinh- thu thé M3 muscarinic, va
do d6 tét hon 1a c6 hoat dong ctia tiéu huyét cau ting yéu hoic khong tang dwa vao

hoat tinh ting sinh té bao Ba/F3 dugc dua vao c-Mpl.

Mit khac, Bang 1 trong Tai li€u sang ché 1 néu trén boc 16 ring hop chét
trong Vi du 315 dugc biéu dién béi cong thirc (A1) néu trén c6 3,2 nM 1a tri s6 EC30
ctia hoat tinh ting sinh té bao Ba/F3 dugc dua vao c-Mpl.

Vi du thtr nghiém 3: Hiéu tmg co lai do cam ung - kich thich dién truong

trong bang quang dugc tach rd & chudt.

Khi hi€u qua ¢ su co thit bang quang phu thudc - kich thich day than kinh in
vitro, hiéu qua cua cac hop chit vi du theo sang ché vé su co lai do cam ung - kich
thich dién truong cia bang quang duoc tach ra & chudt duge do bang phwong phap
sau ddy. C6 nghia 13, miu bang quang c6 chiéu rong 1a 2mm va chiéu dai 12 10mm
theo hudng chiéu doc tir bang quang dugc tach ra khoi chudt cai Sprague-Dawley
(SD) dugc do. Mau bang quang dugc tao ra duoc tao huyén phu trong bé ndi tang
duoc 1am diy bang 10ml dung dich Krebs-Henseleite. Dung dich Krebs-Henseleite
duoc nap khi 95% O, va 5% COa, va dugce giit & nhiét d6 37°C. Sau khu thuc hién su

6n dinh & ap luc ban dau 1a lg, su co lai gy ra gép hai 14n so véi 60mM KCl. Sau su
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4n dinh cua mAu c6 dung dich Krebs-Henseleite, su co lai gay ra béng béng cach
thuc hién kich thich dién truong & 20V bang thiét bi kich thich dién (Nihon Kohden)
(tAn sb kich thich 12 8Hz, chiu rong cta xung 1a 0,3mgidy, va thoi gian kich thich la
10 gidy). Bang céach lap lai su kich thich dién xuyén thanh ¢ cac khoang thoi gian la
2 phut, dién ap duoc diéu chinh dé thu duogc chiéu cao cua su co lai gén béng 50%
d6 nhay co lai & 20V. Sau khi co lai do sy kich thich dién truong dugc lam on
dinh,10 p L hop chét thir nghiém dugc hoa tan trong 100% dimetyl sulfoxid trudc do
(ndng d6 cudi 1a 3 uM, 10 pM, va 30 uM) duoc bd sung vao d6. Hop chét thi
nghiém dugc ddn lai & cac néng dd sau day sau khi do nhay co lai ¢ nbéng do thap
duogc lam 4n dinh. D6 nhay dugc tao thanh trong mady tinh ca nhin nho PowerlLab
(nhan hiéu da duogc dang ky) (AD Instruments, Inc.), va dugc phan tich bang
LabChart (nhan hiéu da dugc ding ky) (AD Instruments, Inc.). Khi vung duéi do
nhay (ving dudi duong cong, AUC) trong mdi d6 nhay co lai dugc tinh todn va tri s6
trude khi xr Iy ¢6 hop chét thir nghiém dugc tao ra 1a 100%, ty 1¢ ting 1én (% trudce)
clia su co thét bang quang dugc tach ra sau khi xur Iy ¢6 hop chét thir nghiém duoc

tinh.

Ty 1€ tang 1én cua su co thit bang quang dugc tach ra la 10 uM mot s6 hop
chét vi du dugc thé hién trén Béang 3.

Hon nita, dugc xac dinh 1a tit ca cac hop chéat vi du ma duoc dua vao thu
nghiém sang ché khong gdy ra su co lai ¢ trang thai ma trong do khong c6 su kich

thich dién va cac hop chét doc 1ap khong thé hién hoat dong co thit cua bang quang.
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(Bang 3)

, Ty 1€ tang 1én (% trudc) cha sy co thét
Vidu bang quang dugc tach ra.
3 152
10 161
11 123
13 126
15 124
21 141
28 123
34 137
42 158
43 179
46 132
48 143
49 153
50 183
51 151
52 132
60 144
61 176
64 162
65 127
67 116
72 157
82 158
95 150
109 | 183
119 154
124 | 132
133 151
135 139
140 | 161
141 121
142 | 196
143 140
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Tu trén, dugc xac dinh 1a cac hop chét vi du doc 1ap, ma duge dua vao thir
nghiém sang ché, khong gay ra hoat dong co lai trong bang quang cua chudt duoc

tach ra, nhung c6 hoat dong co lai cam Gmg - kich thich dién truong tang lén.

Vi du thir nghiém 4: Tac dung vé viéc nang cam ung - kich thich than kinh

viing chau cta ap lyc trong bang quang & chudt bi gay me.

Tac dung cua cac hop chét vi du theo sang ché trong viéc ning cam Ung -
kich thich dién vao than kinh ving chau c6 4p luc trong bang quang sir dung chudt
Jam tic dong cla su co thit bang quang phu thudc - kich thich ddy than kinh in vivo
duoc do bang phwong phép sau day. Co nghia 13, cac con chudt cai SD (Japan SLC,
Inc.) dugc st dung va bung dudi cua ching dugc cat ra ¢ gitta dang dugc gdy mé
bang pentobarbital (50 mg/kg ip). Sau khi ndi va cit niéu quan & ca hai phia, éng
théng do (PE-50) dé do ap luc trong bang quang duogc dat vao bang quang tur phan
hé niéu dao bén ngoai va dugc ¢ dinh bang cai kep. Sau khi phun khoang 200 p L
nuéc mudi nhd 6ng thong do ma duge dat vao bang quang, phia kia duge ndi véi bd
chuyén dbi ap suét dé do ap luc trong bang quang. Bing viéc quan sét bang kinh hién
vi lap thé, than kinh ving chdu & cac ving 1an cdn cta bang quang dugc boc ra va
dién cuc dé kich thich than kinh (y hoc duy nhét) duoc dat vao. Khoang bung duoc
lam day bang dau vo co (MP BIOMEDICALS). Sau khi dat trong chu ky on dinh sau
ph?tu thuat, than kinh ving chau duge dua vao kich thich dién (dién ap kich thich: 10
V, tdn sd kich thich: 8 Hz, chiéu rong xung: 0,3 mgidy, va thoi gian kich thich: 10
gidy) dé suy ra sw nang cao 4p luc trong bang quang, st dung thiét bi kich thich dién
(Nihon Kohden). Bing cach lap lai sy kich thich ¢ khoang thoi gian 2 phut trong khi
diéu chinh dién 4p, dién 4p duoc dua vao suy ra khoang tu 50% dén 70% su nang
cao 4p luc trong bang quang dugc suy ra & 10V. Sau do, bang cach lap lai sy kich
thich dién & khoang thoi gian 10 phut, viéc tang 4p luc trong bang quang do su kich
thich dién duoc lam 6n dinh ba 14n hodc nhidu hon, va hop chat thir nghiém (lwong
dung 1a 3mg/kg) sau d6 duogc dua vao tir dng thong dugc gift trong tinh mach & khéi
lwong 1ml/kg, do d6 d6 hiéu qua nang cao ap lyc trong bang quang ctia hop chét thir
nghiém trong thoi gian 1 gio. Hop chét thir nghiém dugc hoa tan trong nudc dugc

tao huyén phil v6i dimetylsulfoxit 10% va Cremophor 10%.
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D06 nhay ap dung d6i v6i may tinh cd nhan nhd PowerLab (nhén hi¢u da
duoc ding ky) va dugc phan tich bang LabChart (nhan hiéu da dugc dang ky). AUC
ctia mdi sy nang 4p luc trong bang quang dugc tinh, ty 1¢ néng ap luc trong bang
quang (% trudc) sau khi xir ly bang hop chét thir nghiém duoc tinh bang céch 14y tri
s6 trung binh c6 tri s6 dugc do ba lan trude khi xir 1y v6i hop chét thtr nghiém 1a
100%, va hiéu qua toi wu trong chu ky trong mot gi¢ sau khi dua vao hop chét duoc

dugc coi 1a hiéu qua cua hop chét tht nghiém.

Ty 1& nang cao (% trudc) clia ap lyc trong bang quang khi mot s6 hop chét vi

du dugc dua vao véi luong la 3mg/kg dugc thé hién trén bang 4.
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(Bang 4)

, Ty 18 tang 1én (% trudce) cua ap luc
Vidu tang be‘mi quarfg : o
3 251
10 145
11 132
13 132
15 142
21 155
28 184
34 134
42 149
43 125
46 126
48 121
49 172
50 207
51 223
52 129
60 130
61 129
64 135
65 128
67 126
72 155
82 138
95 239
109 | 180
119 173
124 | 143
133 150
135 168
140 148
141 175
142 | 199
143 172

Ngoai ra, dugc xac nhan la cac hop chét vi du duoc tinh theo thtr nghiém

sang ché khong gay ra su ning 1én clia ap luc trong bang quang & trang thai ma trong
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d6 su kich thich dién khéng dugc dua ra, va hop chat doc 1ap khong thé hién su nang

1én cua ap lyc trong bang quang.

Tur viée néu trén, duoc xac nhan la cic hop chét vi du dugc liét ké trén Bang
4 doc lap khong thé hién sy nang Ién cua 4p luc trong bang quang nhung c6 hoat
dong nang cao hiéu qua ¢ s nang cam tmg - kich thich dién than kinh viing chiu cia

ap luc trong bang quang & chudt bi gy mé.

Nhu duoc thé hién & cac két qua cua mdi thir nghiém néu trén, duoc xac
nhan riing hop chit c6 cong thirc (I) ¢6 hoat tinh chét didu bién di the duong tinh -
thu thé M3 muscarinic, va hon nita, ting su co that bang quang theo cach doc 1ap -
kich thich thin kinh in vitro, cling nhu tdng su ning ap luc trong bang quang theo
céch doc 1ap - kich thich than kinh in vivo. Do d6, hop chét c6 cong thirc (I) c6 thé
duge st dung dé ngin ngira hodc didu tri céc bénh vé bang quang/dudng tiét niéu két
hop v6i su co that bang quang qua thu thé M3 muscarinic, dic biét, bénh 161 loan tiéu
tién hodc bénh 161 loan luu trit nude tiéu trong cac bénh vé bang quang/dudng tiét
ni¢u. Hop chét co cong thiac (I) co thé duoc st dung dé ngan nglra va diéu tri, vi du,
bénh réi loan tiéu tién hodc bénh r6i loan luu trit nuGe tiéu trong bang quang kém
hoat dong, bang quang nhugc truong, bang quang co bop, co thanh bang quang kém
hoat dong, bang quang than kinh, suy gidn ni¢u dao, loan déng van co that niéu dao
bén ngodi-bang quang, suy gidn ni¢u dao, bang quang tang hoat, tiéu nhiéu lan,
ching tiéu dém, tiéu khong tu chu, bénh sung tién liét tuyén, viém bang quang kg,
viém tuyén tién liét man, va séi duong tiét niéu. Dac biét, hop chét co cong thirc (I)
c6 thé dugc st dung dé ngan ngua hodc diéu tri bénh rdi loan tiéu tién hodc bénh rbi
loan luu trit nudce tiéu trong bang quang kém hoat dong, bang quang nhugc truong,

bang quang co bép, co thanh bang quang kém hoat dong va bang quang than kinh.

Ngoai ra, hop chét c6 cong thire (1) c6 thé tr& thanh thude diéu tri ma wu viét
hon vé an toan tr quan diém ma hop chéat doc 1ap khong thé hién tac dung co chi
van & thu thé M3 muscarinic, nhung thé hién tac dung tang su co thit bang quang doc
14p - kich thich than kinh, va do d6, tic dung phu kiéu colin ma duoc bdo céo trong

thudc c6 san co6 thé dugc tranh.

Dugc phdm bao gdm mot hodc hai hodc nhiéu loai hop chat c6 cong thic (I)

la thanh phﬁn hoat tinh c6 thé duoc diéu ché sit dung t4 duoc ma thudong dugc su
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dung trong linh vuc k¥ thuat, c6 nghia 1a, tic dugc dung lam duoc pham, chit mang

ding 1am dugc phdm, va twong tw, theo phurong phap sir dung thong thudng.

Viéce dua vao c6 thé thu duoc hodc 14 bang cach dua vio qua dudng miéng
qua vién nén, vién tron, vién nang, hat nho, thudc bot, dung dich, va tuong tu, hodc
dua vao theo dudong ngoai duong ti€u héa qua viéce tiém, nhu trong khép, truyén tinh
mach, va tiém bép, thudc dan, ché phém long thdm thau qua da, thudc ma, miéng
dan thAm qua da, ché phim 16ng thdm thiu qua niém mac, miéng dan thim qua niém

mac, viéc hit, va tuwong tu.

Nhu ché phdm rin ding dé dua vao qua duong miéng, vién nén, thudc bot,
hat nho, va tuong tu dugc st dung. Trong ché phém ran nay, mot loai hodc hai hodc
nhiéu loai thanh phﬁn hoat tinh duwoc tron véi it nhit mot ta duoc bat hoat. Theo
phuong phép thong thuong, ché phdm c6 thé chira cac phu gia bét hoat nhu chét boi
tron, chét phéan huy, chit 1am 6n dinh, hodc chét tro hoa tan. Néu cén thiét, vién nén
hodc vién tron c¢6 thé duoc phii dudng hodc c6 mang 1a hop chét pha da day hoic

duong rudt.

Ché pham 16ng ding dé dua vao theo dudng miéng bao gém céc nhil twong
dwoc dung, dung dich, chit tao huyén phu, sird, cén ngot, hodc twong tw, va ciing
bao gdm duoc str dung chat pha lodng tro thong thuong, vi du nuéc dugc lam sach
hoic etanol. Ché phdm léng ciing c6 thé bao gém chit b trg nhur chét trg hoa tan,
chit 1am 4m, va chét tao huyén phu, chét lam ngot, tao huong, chit thom, va chét

khir tring, ngoai ra d6i vai chét pha lodng tro.

Viéc tiém dung dé dua vao theo duong ngoai dudng rudt bao gdm ché pham
dung dich khong chira nuéc hodc chira nude kho, chét tao huyén phu, nhil twong.
Dung méi chtra nu6e bao gom, vi du, nude cat ding dé tiém va nudc mudi. Cac vi
du vé dung moi khong chira nuée bao gbm cac rugu nhu etanol. Ché phim nay con
c6 thé bao gbébm chét truong luc, chét khir trung, chit 1am 4m, chét nhii héa, chét gay
phén tan, chit 1am dn dinh, hoic chét trg hoa tan. Céc chét nay dugc vo trung, vi du,
béng cach loc qua bo loc gifta vi khuén, phéi liéu cua thube diét vi khuén, hodc su
birc xa. Ngoai ra, cac chat nay ciing c6 thé duge st dung bing cach diéu ché ché
pham rén vo tring, va hoa tan hoic tao huyén phi né trong nuéc vo tring hoic dung

moi vo trung de€ tiém trudce khi sir dung.
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Céc vi du vé thubc dé su dung bén ngoai bao g@)m thudc ma, thach cao cung,
kem, chat dong, thudc dép, thudc xit, va thudc xttc ngoai da. Cac dang chira thudc
thuong con dugc sir dung co sé dang thudc md, co s& dang thube xirc ngoai da, ché
pham long chira nu6e hodc khong chtra nuée, chét tao huyén phi, nhii twong, hoic

tuong tu.

Nhu cac thube thAm qua chit nhiy nhur thiét bi ho hap va thudc thdm qua da,
thude nay ¢ dang rin, long, hodc & trang thai ban ran dugc sir dung, va co thé duoc
diéu ché theo phuong phap da duoc biét dén trong linh vyuc k¥ thudt lién quan. Vi duy,
ta duoc di duoc biét dén, va con chét didu chinh pH, chit khir tring, chit hoat dong
bé mat, chit boi tron, chit 1am &n dinh, chét lam day, hoac tuong tu co thé duogc bd
sung thich hop vao d6. Déi véi viée dua vao, thiét bi thich hop ding dé hit hoic théi
c6 thé dugc st dung. Vi dy, hop chét ¢6 thé dugc dua vao doc 1ap hodc la thudc bot
ctia hdn hop tao ra, hoic dung dich hoic dang huyén phu két hop voi chit mang
duoc dung, sit dung thiét bi da duoc biét dén hodc thiét bi phun nhu thiét bi hit c6
dinh luong lidu dung. Thiét bi hit thubc bot kho hodc tuwong ty c6 thé sir dung dua
vao mot hodc nhiéu, va thudc bot kho hodc vién nang chira thubc bot ¢ thé dugc sir
dung. Ngoai ra, viéc nay co thé 12 & dang nhu sy phun sol khi ¢6 ap lyc ma s dung
thubc diy thich hop, vi du, khi thich hgp nhu clofloalkan, va cacbon dioxit, hodc cac
dang khac.

Thong thuong, trong truong hop dua vao qua duong miéng, liéu dung hang
ngady nam trong khoang tir 0,001 mg/kg dén 100 mg/kg, tot hon 14 nim trong khoang
tir 0,1 mg/kg dén 30 mg/kg, va tt hon nita la nim trong khoang tir 0,1 mg/kg dén 10
mg/kg, trén trong lugng co thé, dugc dua vao mot phin hoic tir 2 dén 4 phan duoc
chia. Trong truong hop dua vao qua dudng truyén tinh mach, lidu ding hang ngiy
thich hop duoc dua vao niam trong khoang tir 0,0001 mg/kg dén 10 mg/kg trén trong
lwong co thé, mot 1an mot ngay hodc hai hodc nhiéu 1an mot ngay. Ngoai ra, thudc
qua niém mac dugc dua vao voi lidu lugng nam trong khoang tir 0,001 mg/kg dén
100 mg/kg trén trong lugng co thé, mot 14n hodc nhidu 14n mot ngay. Liéu luong
dugc chia thich hop dap Gng trudng hop cd nhan bang cach dua vao cic triéu ching,

tudi, va gidi tinh, va tuong tu dé xem xét.
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Mic du c6 su khac nhau phu thudc vao duong dua vao, dang lidu lugng, vi
tri dwa vao, va loai t4 dugc hoac phu gia, dugc phém theo séng ché bao gﬁ“)m tu
0,01% theo trong lugng dén 100% theo trong lugng, theo phwong an, tir 0,01% theo
trong luong dén 50% theo trong luong , cua mot hodc nhiéu hop chét c¢6 cong thirc

(I) hodc mubi ciia chiing ma la thinh phan hoat tinh.

Hop chét ¢6 cong thire (I) c6 thé duge sit dung két hop véi cac thudce khac
nhau dé diéu tri hodc ngin ngira cac bénh ma trong dé hop chét c6 cong thirc (I)
duoc coi 1a thé hién tac dung. Cac ché phim duoc két hop nay c6 thé duoc dua vao
déng thoi, hodc phén biét va lién tuc, hodc ¢ khoang thoi gian mong mudn. Cac ché

pham cung dugc dua vao co thé 1a phoi liéu, hodc c6 the dugc diéu che riéng.
Vi du thwe hién sang ché

Sau day, quy trinh san xudt hop chat co cong thirc (I) s& duge md ta chi tiét
hon ¢6 vién din dén cac vi du. Hon nita, sang ché khong bi gidi han boi cac hop chat
dugc mo ta trong cac vi du duéi day. Hon nita, quy trinh san xudt cac hop chéat dau
s& duoc md ta trong cac vi du diéu ché. Ngoai ra, quy trinh san xut dbi voi hop chat
c6 cong thire (I) khong bi giéi han béi quy trinh san xuét cta cac vi du cu thé duoc
thé hién dudi day, nhung hop chét c6 cong thie (I) co thé duge bao ché bang td hop
cda cdc quy trinh san xuét hodc phuwong phép ma rd rang dbi voi nguoi 6 trinh do
trong linh vuc k¥ thuét.

Hon nira, theo phan mo ta séng ché, phin mém danh phép nhu ACD/Name
(nhan hiéu dugc dang ky, Advanced Chemistry Development, Inc.) ¢6 thé dugc sir
dung lam danh phép cua cic hop chét trong truong hop nay.

Nhidu xa bot tia X duoc do sit dung RINT-TTRII dudi cac diéu kién c6 ong:
Cu, dong dién qua 6ng: 300 mA, dién ap 6ng: 50 kV, chiéu rong mau: 0,020°, toc do
quét: 4°/min, budc séng: 1,54056 angstrom, va goéc do nhiéu xa (20): tir 2,5° dén
40°. Hon nita, thiét bi bao gdbm qua trinh dit liéu duge xir ly theo phuwong phép va cac
tién hanh dugc chi dan trong mdi thiét bi.

Céc tri s6 thu duoc tir quang phd khac nhau c6 thé 1am cho mot sd 15i theo
huéng phat trién tinh thé, kich ¢& hat, diéu kién do, va twong tu trong mot s6 truong

hop. Do do, xét cac 161 nay, theo sang ché, su md ta cac goc nhiu xa (26 (°)) trong

46

46/185



51221

c4c mau nhiéu xa bot tia X 12 tri s6 duoc do, nhung phu thudc vao cac diéu kién do,
cac goc nhidu xa nay c6 nghia 1a cac khoang 16i ma 1a chép nhan thudng c6 thé xay
ra va ¢6 nghia la ching 1a céc tri s& gan ding. Thong thuong, khoang 161 cuia ctia goc
nhidu xa (20 (°)) trong nhidu xa bot tia X 1a +£0,2°. Tuy nhién, d6i v6i cac mAu nhiéu
xa bot tia X, theo cac dac tinh cua dit liéu, khoang tréng mang tinh thé va cac miu
thuong quan trong trong viéc xac dinh nhan dang tinh thé, va géc nhiu xa va cudong
d6 nhidu xa c6 thé thay déi nho phu thudc vao huéng phét trién tinh thé, kich ¢ hat,

va diéu kién do, va ching khong can hiéu mot cach chit ché.

Hon nita, cac chit viét tit sau day c6 thé dugc sir dung trong céac vi du, vi du

didu ché, va bang dudi ddy trong mot s6 truong hop.

Vi du didu ché: Sé tht tu vi du didu ché, Vi du: S6 thu ty vi du, Téng hop
didu ché: Sé thir ty vi du didu ché duoc didu ché bang cung phuong phap, Syn: S6
thtt tu vi du duoc diéu ché bang cung phwong phap, Chu tric: Cong thirc ciu tric
héa hoc (Me 13 metyl, Et 1a etyl, Ac 1a axetyl, nPr 1a n-propyl, iPr 1a isopropyl, cPr la
xyclopropyl, iBu la isobutyl, Boc la tert-butoxycarbonyl, Ts la 4-metylphenyl
sulfonyl, CcoOMU la N-[({[(1Z)-1-xyano-2-etoxy-2-
oxoetyliden]amino } oxy)(morpholin-4-yl)metylen]-N-metylmetamin
hexaflophosphat, WSCD.HCl 12 N-[3-(dimetylamino)propyl]-N’-etylcarbodiimit
monohydrochlorua, va ODS la octadexylsilyl), Di liéu: Dit liéu héa ly, ESI+: tri sd
m/z trong quang phd khéi (phwong phép ion hoa ESL dién hinh [M+H]" trir khi ¢c6
quy dinh khéc), ESI-: tri s6 m/z trong quang phd khéi (phuwong phép ion héa ESI,
dién hinh [M-H] trir khi ¢6 quy dinh khac), APCIESI+: APCI/ESI-MS (phuong
phap ion hoa hoa hoc tai ap suit khi quyén APCI, dién hinh[M+H]" trir khi ¢6 quy
dinh khéc; ma trong d6 APCI/ESI 1a phép do ddng bo ctia APCI va ESI), EL trj s
m/z trong quang pho khéi (phuong phap ion hoa EI dién hinh[M]" trir khi c6 quy
dinh khéc), CI: tri s6 m/z trong quang phé khdi (phwong phép ion héa CIL, dién
hinh[M+H]" trir khi ¢6 quy dinh khac), NMR-DMSO-ds: [ (ppm) cua céc pic trén
'H-NMR trong DMSO-de, s: don (phd), d: dbi (phd), t: ba (phd), br: duong rong
(phd) (vi du.: brs), m: nhiéu (phd). Hon nita, HCI trong cong thirc c4u tao 12 hop chét
monohydroclorua; 2HCI 1a hop chét dihydroclorua; 3HCI 1a hop chét trihydroclorua,

va 2 axit maleic 12 hop chét dimaleat.
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Ngoai ra, dé thuan tién, néng d6 mol/L 1a M. Vi du, dung dich natri hydroxit

chira nuéc 1M 13 1 mol/L dung dich natri hydroxit chira nudce.
Vi du diéu ché 1

Khuéy hdn hop 4—[3-ﬂ0-5-(triﬂometyl)phenyl]—S-{[(2R)-2-mety1pyr01idin-1-
ylJmetyl}-1,3-thiazol-2-amin (1,0 g), axit 5-clopyrazin-2-carboxylic (685 mg),
COMU (1,9 g), dioxan (10 mL), va N,N-diisopropyletylamin (1,5 mL) & nhiét do
trong phong trong thoi gian 1 gio. Pha loang hdn hop phéan tng bang etyl axetat, 1am
sach béng nuée va nuée mudi bio hoa, 1am kho qua magie sulfat khan, va c6 dac
duéi 4p sudt giam. Lam sach phén con lai bang sic ky cdt silica gel (hexanetyl
axetat) dé thu  duoc 5-clo-N-(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin—l-yl]metyl}-1,3-thiazol-2-yl)pyrazin-2-carboxamit (800 mg) la chét

ran.
Vi du diéu che 2

B6 sung axit 5-clopyrazin-2-carboxylic (1,7 g), N,N-dimetyl-4-aminopyridin
(340 mg) va WSCD.HCI (2,1 g) vao hén hop 5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-4-[4-(triﬂometyl)thiophen-2—yl]-1,3-thiazol-2-amin (2,9 g) va diclometan
(60 mL), sau do khudy & nhiét do 40°C trong thoi gian 15 phut. Lam mat hdn hop
phan (mg & nhiét do trong phong, pha loang bang cloroform, va lam sach bang dung
dich carbonat hydro natri chira nuéc bao hoa. Tach lop nuéc bing hé
clorofrom/metanol va 16p hitu co duoc két hop va co dac dudi ap suit giam. Lam
sach phan con lai bang séc ky cot silica gel (cloroformetyl axetat) dé thu duoc 5-clo-
N-(5-{[(2R)-2-metylpyrolidin-1-ylJmetyl} -4-[4-(triflometyl)thiophen-2-yl]-1,3-
thiazol-2-yl)pyrazin-2-carboxamit (2,4 mg) la chét ran.

Vi du diéu ché 3

B6 sung thionyl clorua (55 mL) va N,N-dimetylformamit (0,57 mL) vao hdn
hop axit 5-clopyrazin-2-carboxylic (30,5 g) va etyl axetat (500 mL), sau do khudy &
nhiét 46 75°C trong thoi gian 1,5 gio. Hon hop phéan tmg duge cd dic dudi ap suét

giam va toluen dugc bo sung vao do, sau d6 thuc hién thao tac cd dac.

Lam méat bang nuéc da 4-(4-clothiophen-2-yl)-1,3-thiazol-2-amin(32,0 g) va
xyclopentylmetyl ete (500 mL), trietylamin (62 mL), va bd sung cham vao d6 hdn
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hop hgp chat thu duoc trude d6 va xyclopentylmetyl ete (100 mL). Khuéy hon hop
phéan tng & nhiét do trong phong trong thoi gian 2 ngay. B& sung nuéce vao hdn hop
phan ung, sau do chiét tach bang etyl axetat/tetrahydrofuran. Lam sach 16p hitu co
bing nudc va nude mudi bdo hoa, 1am khd qua magie sulfat khan, va c6 dac dudi ap
suit giam. Tron phan con lai véi diisopropyl ete va thu chét rin bang viéc loc dé thu
dwoc 5-clo-N-[4-(4-clothiophen-2-y1)-1,3-thiazol-2-yl]pyrazin-2-carboxamit (46,6 g)

la chat ran.
Vi du diéu ché 4

B6 sung N,O-dimetylhydroxylaminhydroclorua (4,3 g), WSCD.HCl (9,5 2),
va N,N-diisopropyletylamin (30 mL) vao hdén hop axit 6-metoxy-5-
(triflometyl)nicotinic (7,8 g) va diclometan (80 mL) dudi didu kién lam mat bang
nuée dd. Khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian 17 gio. Co
ddc hdn hop phéan tmg dudi ap suit giam, va bd sung etyl axetat va nudc vao phén
con lai, sau d6 khudy trong thdi gian 30 phit. Tach 16p hitu co, chiét tach 16p chia
nude bing etyl axetat, va két hop véi 16p hiru co, 1am kho bing magie sulfat khan,
va sau d6 co dic dudi ap sudt giam. Lam sach phan con lai bang sic ky cot silica gel
(hexanetyl axetat) dé thu duoc N,6-dimetoxy-N-metyl-5-(triflometyl)nicotinamide
(5,0 g) 1a dau.

Vi du diéu ché 5

Khuay hén hop N-(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin-1-yl]metyl}-1,3-thiazol-2-yl)axetamit (1,4 g), ethanol (10 mlL), va
dung dich natri hydroxit chira nuéc 6M (5 mL) & nhiét do 120°C trong thoi gian 15
phit dudi su blirc xa soéng cuc ngan. B6 sung nudce vao hon hop phan tng, sau dé
chiét tach bang etyl axetat. Lam sach 16p hiru co bang nude mudi bio hoa, lam kho
qua magie sulfat khan, va sau d6 c6 ddc dudi ap suit giam. Lam sach phan con lai
bing sic ky cot silica gel (hexanetyl axetat) dé thu dugc 4-[3-flo-5-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-amin (10

mg) 12 chét rin.

Vi du diéu ché 6
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Khuay hdn hop N-(5-{[(2R,5R)-2,5-dimetylpyrolidin-1-yl]metyl}-4-[3-flo-5-
(triflometyl)phenyl]-1,3-thiazol-2-yl)axetamit (916 mg) va 80% axit sulfuric (10
mL) & nhiét d6 100°C trong thoi gian 1 gio. Lam mat hdn hop phan g vé nhiét do
5°C va kiém hoa bing cach bd sung dung dich natri hydroxit chira nuée SM va dung
dich cacbonat hydro natri chira nu6c bao hoa. Chiét tach hdn hop bang cloroform, va
1am kho 16p hitu coqua magie sulfat khan va sau d6 co dac dudi ap suit giam. Lam
sach phan con lai bang sic ky cot silica gel co ban (hexanetyl axetat) dé thu duoc 5-
{[(2R,5R)-2,5-dimetylpyrolidin-1-yl]metyl}-4-[3-flo-5-(triflometyl)phenyl]-1,3-

thiazol-2-amin (685 mg) 1 chat ran.
Vi du didu ché 7

B6 sung dung dich natri hydroxit chira nuéc 6M (2 mL) vao hdn hop N-{5-
[(dietylamino)metyl]-4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-2-yl } axetamit (392
mg) va etanol (4 mL), sau d6 lam nong hdi luu trong thoi gian 5 giv. Lam maét hon
hop phan Ung vé nhiét do trong phong, va bd sung nuéc vao dé, sau do chiét tach
bang cloroform. Lam kho 16p hitu co qua magie sulfat khan va sau d6 c6 dac dudi ap
suit giam. Lam sach phan con lai bang sdc ky cot silica gel co ban (hexanetyl axetat)
dé thu dugc 5-[(dietylamino)metyl]-4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-2-

amin (264 mg) 1a chit ran.
Vi dy diéu ché 8

B6 sung hydrogen clorua (dung dich dioxan 4M, 180 mL) vao hdn hop tert-
butyl (3R)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-metylpiperazine- 1-carboxylat
(19,9 g) va metanol (60 mL), sau do khudy & nhiét d trong phong trong thoi gian 1
gi®. Hon hop phéan tng duoc c6 dac dudi ap suit giam. BO sung etyl axetat (250 mL)
vao phan con lai, sau d6 khudy & nhiét do trong phong trong thoi gian 30 phit. Thu
dugc chit ran ban cach loc dé thu duoc N-(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-
2-metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl)-5-[(2R)-2-metylpiperazin-1-
yl]pyrazin-2-carboxamit trihydroclorua (20,1 g) la chét ran.

Vi du diéu ché 9
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B6 sung hydrogen clorua (dung dich etyl axetat 4M, 6 mL) vao hdn hop tert-
butyl (3 S)-4-(3-etoxy-3-oxopropyl)-3-metylpiperazine-1-carboxylate (1,2 g) va
etanol (6 mL), sau d6 khudy & nhiét do 80°C trong thoi gian 1,5 gio. Hon hop phan
ung dugc lam mat vé nhiét do phong va dugc khudy qua dém. Thu chét rin bang
cach loc dé thu duoc etyl 3-[(2S)-2-metylpiperazin-1-yl]propanoat dihydroclorua
(995 mg) 14 chét rin.

Vi du diéu ché 10

B6 sung hydrogen clorua (dung dich dioxan 4M, 25 mL) vao hén hop tert-
butyl (2R)-2-etylpyrolidin-1-carboxylat (3,4 g) va dioxan(25 mL), sau do khudy &
nhiét do trong phong trong thoi gian 1 gio. Co dac hdn hop phéan tmg dudi ap suét
giam, va bo sung dietyl ete vao phan con lai, sau d6 khudy. Thu dugc chét rin bang

cach loc dé thu duge (2R)-2-etylpyrolidin hydroclorua (2,1 g) 1a chét ran.
Vi dy diéu ché 11

Khudy hdn hop {2-axetamido-4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-5-
yl}metyl axetat (500 mg), dietylamin(0,3 mL), N,N-diisopropyletylamin(0,7 mL), va
N-metylpyrolidon (5 mL) & nhiét do 100°C trong thoi gian 2 gio. B6 sung etyl axetat
vao hon hop phan tng, sau d6 lam sach bing nudc va nudc mudi bdo hoa. Lam khd
16p hitu co qua magie sulfat khan va sau d6 co dac dudi ap suat giam. Lam sach
phan con lai bing sic ky cot silica gel (hexanetyl axetat) dé thu dugc N-5-
[(dietylamino)metyl]-4-[3-flo-5-(triflometyl)phenyl]-1,3 -thiazol-2-yl}axetamit (397

mg) la chét ran.
Vi du diéu ché 12

B6 sung (2R)-2-metylpyrolidin (293 mg) va N,N-diisopropyletylamin (0,78
mL) vao hdn hop {2-axetamid0-4-[3-c10-5-(triﬂometyl)phenyl]-1,3-thiazol-5-
yl}metyl axetat (900 mg) va N,N-dimetylformamit (4 mL) , sau d6 khudy & nhiét do
110°C trong thoi gian 30 phut dudi sy birc xa bude song cuc ngin. B sung nuéce
vao hdn hgp phan Gng, sau d6 chiét tach bang etyl axetat. Lam sach 16p hitu co bing
nuée va nuée mudi bao hoa, lam kho qua magie sulfat khan, va sau d6 c6 dac dudi

4p suat giam. Lam sach phan con lai bing sic ky cot silica gel co ban (hexanetyl
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axetat) dé thu dugc N-(4-[3-clo-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl)axetamit (896 mg) 1a chét ran.

Vi du diéu ché 13

Khudy hén hop N-{4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-2-yl } axetamit
(6,0 g), axit axetic (30ml), dung dich formaldehit chira nudc 36% (7,5ml), va axetic
anhydrit (9ml) & nhiét do 170°C trong thoi gian 15 phut duédi su birc xa song cuc
ngén. C6 dic hon hop phan tmg dudi ap suét giam, va bd sung etyl axetat vao phéan
con lai. Lam sach hon hop bang dung dich carbonat hydro natri chira nude béo hoa,
nudc, va nudc mudi bdo hoa, 1am khd qua magie sulfat khan, va sau do c6 dac duédi
ap suat giam. Lam sach phan con lai béng sic ky cot silica gel (cloroform - metanol)
va tron chét rén thu duoc véi diisopropyl ete. Thu chét rin br?mg cach loc dé thu duoc
{2-axetamid0-4-[3-ﬂo-S-(triﬂometyl)phenyl]-1,3-thiazol-5-yl}metyl axetat (2,6 g) 1a

chét rén.
Vi du diéu ché 14

Khudy hén hop etyl 3-[(2R)-4-(5-{[4-(4-clothiophen-2-y1)-1,3-thiazol-2-
yl]carbamoyl}pyrazin-2-yl)-2-metylpiperazin-1-yl]propanoat (1,0 g), axit axetic (10
mL), dung dich formaldehit chira nuéc 37% (1,5 mL), va axetic anhydrit (1,8 mL) &
nhiét dd 80°C trong thoi gian 7 gio. Lam mat hén hgp phan (ng vé nhiét do trong
phong va cd dic dudi ap sudt giam. B sung vao phan con lai nu6e va dung dich
carbonat hydro natri chia nudc bdo hoa, sau do chiét tach véi
cloroform/isopropanol. Lam kho 16p hitu co qua magie sulfat khan va sau do6 co dac
dudi 4p suat giam. Lam sach phan con lai bang sic ky cot silica gel (cloroform -

metanol).

Tron hop chit thu duoc va pyridin (10 mL), va bd sung vao d6 axetic
anhydrit (0,9 mL), sau d6 khudy & nhiét do trong phong trong thoi gian 30 phut. B6
sung nude vao hdn hop phan tmg, sau do chiét tach bang etyl axetat. Lam sach 16p
hiru co bé‘mg nuée va dung dich carbonat hydro natri chira nudc bao hoa, lam kho
qua magie sulfat khan, va sau d6 c6 ddc dudi ap suit giam. Lam sach phan con lai

bang sic ky cot silica gel (hexanetyl axetat) dé thu dugc etyl 3-[(2R)-4-(5-{[5-
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(axetoxymetyl)-4-(4-clothiophen-2-yl)-1,3 -thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-
metylpiperazin-1-yl]propanoat (566 mg) la chét ran.

Vi du diéu ché 15

Khudy hén hop N-{4-[4-metoxyl-3-(triflometyl)phenyl]-1,3-thiazol-2-
“ylyaxetamit (3,0 g), dung dich formaldehit chita nuéc 37% (7,2ml), axetic anhydrit
(9ml), va axit axetic (30ml) & nhiét do 100°C trong thoi gian 5 gio. Co dac hdn hop
phan ung duéi ap sudt giam, va bd sung diisopropyl ete vao phan con lai. Thu chét
ran bang cach loc dé thu dugc {2-axetamido-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-5-yl}metyl axetat (2,0 g) 1a chét rén.

Vi du diéu ché 16

Khudy hén hop N-{4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-2-yl }axetamit
(2,8 g), axit axetic (20ml), dung dich formaldehit chira nu6c 36% (3,6ml), va axetic
anhydrit (4,4ml) ¢ nhiét d6 170°C trong thoi gian 30 phut dudi su birc xa séng cuc
ngén. Hon hop phén ung dugc cb dac dudi ap sudt giam, va sau d6 lam sach chét ran

thu dugc bing metanol va thu dugc bang cach loc.

Trén chit rin thu dugc (1,8 g) v6i N-metylpyrolidon (20 mL), (2R)-2-
metylpyrolidin (608 mg), va N,N-diisopropyletylamin(2,5 mL), sau do khudy & nhiét
dd 100°C trong thuoi gian 30phut. Lam mat hdn hop phan ung vé nhiét do trong
phong, va bd sung nudc vao do, sau do chiét tach biang etyl axetat. Lam sach 16p hitu
co bang nudc mudi bio hoa, lam kho qua magie sulfat khan, va sau d6 co dac dudi
ap sudt giam. Lam sach phan con lai bang sac ky cot silica gel (hexanetyl axetat) aé
thu dugc N-(4-[3—ﬂ0-5-(triﬂomety1)phenyl]-5-{[(2R)-2-metylpyrolidin-l-yl]metyl}-
1,3-thiazol-2-yl)axetamit (1,4g) la chit ran.

Vi du didu ché 17

Tron hdn hop N-[4-(4-clothiophen-2-y1)-1,3-thiazol-2-yl]-2,2,2-
trifloaxetamit (5,0 g), (2R)-2-etylpyrolidin  hydroclorua (4,8 g), NN-
diisopropyletylamin(5,5 mL), axit axetic (50 mL), va dung dich formaldehit chira
nude 36% (2,5 mL), sau do khudy & nhiét @6 60°C trong thoi gian 1 gio. Hén hop
phén tmg dugc cd dic dudi ap suit giam va pha lodng véi etyl axetat. Lam sach hén

hop bing dung dich carbonat hydro natri chira nu6c bao hoa, va nuée muoi bao hoa,
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lam khé qua magie sulfat khan, va sau d6 c6 diac dudi ap suat giam. Khudy hdn hop
ctia hop chét thu dugc, etanol (50 mL), va dung dich natri hydroxit chirta nuéc 6M
(14 mL) & nhiét d§ 90°C trong thoi gian 2 gio. Lam mat hdn hop phan ung vé nhiét
d6 trong phong, va bd sung nuée vao do, sau do chiét tach bing etyl axetat. Lam
sach 16p hitu co béng nude mudi bio hoa, 1am kho qua magie sulfat khan, va sau d6
cd dac dudi ap suit giam. Lam sach phan con lai bang sic ky cot silica gel co ban
(hexanetyl axetat) dé thu duoc 4-(4-clothiophen-2-yl)-5-{[(2R)-2-etylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-amin (2,7 mg) la chét ran.

Vi du diéu ché 18

B6 sung paraformaldehit (3,5 g) va (2R)-2-metylpyrolidin (6,6 g) vao hdn
hop etyl 3-[(28)-4-(5-{[4-(4-c10thiophen-2-y1)—1,3-thiazol-2-y1]carbamoyl}pyrazin-
2-yl)-2-metylpiperazin-1-yl]propanoat (20 g) va axit axetic (200 mL), sau do khudy
& nhiét do 75°C trong thoi gian 3,5 gio. Hon hop phan tmg dugc c6 dac dudi ap suét
giam. B6 sung vao phan con lai etyl axetat (250 mL), toluen (125 mL), va nudc (200
mL), sau d6 trung hoa bing cach bd sung natri carbonat. Lép hitu co dugc tach ra,
16p chira nuéce duge chiét tach bang etyl axetat/toluen, 16p hiru co dugce lam khoé qua
natri sulfat khan, va sau d6 bd sung vao d6 amino silica gel (40g). Hon hop duoc
khudy & nhiét do trong phong trong thoi gian 30 phut, vét liéu khong hoa tan dugc
duoc tach ra bang cach loc va phan nudce loc duge cd dac dudi ap suit giam. Lam
sach phan con lai bang sic ky cot silica gel co ban (hexanetyl axetat) dé thu dugc
etyl  3-[(25)-4-(5-{[4-(4-clothiophen-2-y1)-5-{ [(2R)-2-metylpyrolidin-1-yl]metyl}-
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-yl|propanoat (19,5
mg) la chét ran.

Vi dy diéu ché 19

Tron hdn hop 4-[3-flo-5-(triflometyl)phenyl]-1,3-thiazol-2-amin(2,8  g),
pyridin (10 mL), va axetic anhydrit (4 mL), bang cach khudy & nhiét o 60°C trong
thoi gian 1 gid. Hon hop phéan ung duogc lam mat vé nhiét do trong phong, bd sung
vao do nudc, va chét rin tao ra thu duoc béng cach loc. Lam sach chét ran thu duogc
bing metanol va thu chit rén bang cach loc dé thu dugc N-4-[3-flo-5-

(triflometyl)phenyl]-1,3-thiazol-2-yl }axetamit (2,9 g) la chét ran.
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Vi du diéu ché 20

Khudy hdn hop 4-(4-clothiophen-2-yl)-1,3-thiazol-2-amin(5,0 g), diclometan
(100 mL), va trietylamin (5,0 mL) va lam mat bang nudc d4, va bd sung trifloaxetic
anhydrit (5 mL) vao d6, sau do khudy & nhiét do trong phong trong thoi gian 1 gio.
Pha logng hdn hop phan tmg bang cloroform, 1am sach bing nudc va nude mudi bio
hoa, 1am kho qua magie sulfat khan, va sau d6 c6 dac dudi ap suit giam. Lam sach
phan con lai bang sic ky cot silica gel (hexanetyl axetat). Lam sach chét ran thu
dugc bing hexan va thu chét rin bang cach loc dé thu dugc N-[4-(4-clothiophenyl)-
1 3-thiazol-2-y1]-2,2,2-trifloaxetamit (6,0 g) 1a chét ran.

Vi du diéu ché 21

Khudy hdn hgp hydrogen clorua (dung dich dioxan 4M, 4 mL), tert-butyl
(3S)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-1-yl]metyl}-
1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-metylpiperazine-1 -carboxylat (410 mg),
va metanol (2 mL) & nhiét do trong phong trong thoi gian 1 gio. B6 sung etyl axetat
vao hdn hop phan tng, sau d6 ¢ dic dudi ap sudt giam. Khudy hdn hop hop chét
thu dugc, N-metylpyrolidon (6 mL), etyl 3-brompropanoat (0,4 mL), va kali
carbonat (683 mg) & nhiét do 100°C trong thoi gian 2 gio. Hon hgp phén tmg duge
]am mét vé nhiét do trong phong va dugc pha lodng voi etyl axetat. Lam sach hdn
hop bang nudc va nude mudi bdo hoa, 1am khd qua magie sulfat khan, va sau do6 c6
dac dudi ap suat giam. Lam sach phan con lai bang sic ky cot silica gel (hexanetyl
axetat) dé thu dugc etyl 3-[(3S)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin-1-yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-
metylpiperazin-1-yl]propanoat (205 mg).

Vi du diéu ché 22

Khudy hdn hgp hydrogen clorua (dung dich dioxan 4M, 4 mL), tert-butyl
(3R)-4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1 -yl]metyl}-1,3-
thiazol-2-yl]carbamoyl }pyrazin-2-yl)-3-metylpiperazin-1-carboxylat (410 mg), va
metanol (2 mL) & nhiét do trong phong trong thoi gian 1 gio. B6 sung etyl axetat vao
hdn hop phan tng, sau d6 cd dic dudi ap suét giam. Khuéy hdn hop con lai, N,N-
dimetylformamit (4 mL), etyl bromaxetat (0,05 mL), va N,N-
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diisopropyletylamin(0,3 mL) & nhiét do trong phong qua dém. Pha loang hon hop
phéan Umg bang etyl axetat, lam sach bang nudc va nudce mudi bdo hoa, 1am khd qua
magie sulfat khan, va sau d6 co dic dudi ap suit giam. Lam sach phan con lai bang
sdc ky cot silica gel (hexanetyl axetat) va lam sach bang sac ky cdt silica gel co ban
d& thu duoc (hexanetyl axetat) d& thu dugc etyl [(3R)-4-(5-{[4-(4-clothiophen-2-y1)-
5-{[(2R)-2-metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl]carbamoyl} pyrazin-2-yl)-3-
metylpiperazin-1-yl]axetat (154 mg)la chét ran.

Vi du diéu ché 23

Khudy hén hop 1-[4-hydroxy-3-(triflometyl)phenyl]etanon (1 g), iodoetan
(1,2 mL), xesi carbonat (1,9 g), va N,N-dimetylformamit (15 mL) & nhiét do 60°C
trong thoi gian 3 gio. Lam mat hdn hop phan ung vé nhiét do trong phong, va bd
sung vao d6 nudce, sau do chiét tach véi etyl axetat. Lam sach 16p hitu co bing nudce
va nudc mudi bio hoa, 1am khod qua natri sulfat khan, va sau d6 co déc dudi ap suét
giam. Lam sach phan con lai bang sic ky cot silica gel (hexanetyl-axetat) dé thu

dugc 1-[4-etoxy-3-(triflometyl)phenyl]etanon (1,1 g) 1a chét ran.
Vi du didu ché 24

B4 sung axit 5-clopyrazin-2-carboxylic (530 mg), WSCD.HCI (730 mg), va
N,N-dimetyl-4-aminopyridin (100 mg) vao hén hop 4-(4,5-dimetylthiophen-2-yl)-
1,3-thiazol-2-amin (500 mg) va diclometan (10 mL), sau d6 khudy & nhiét do 40°C
trong thoi gian 15 phut. Lam mat hdn hop phéan tng & nhiét do trong phong, bd sung
vao d6 etyl axetat, nuGe, va dung dich cacbonat hydro natri chita nu6c bdo hoa. Vét
liéu khong hoa tan dugc duoc tach bé'lng cach loc qua Celit va phén nudce loc dugc
chiét véi etyl axetat. Lam sach 16p hiru co bing nudc mubi bdo hoa, 1am kho qua
magie sulfat khan, va sau d6 co dac dudi ap suat giam. B6 sung etyl 3-(piperazin-1-
yl)propanoat dihydroclorua (1,0 g) va N,N-diisopropyletylamin(3 mL) vao hdn hop
hop chét thu duge va N-metylpyrolidon (16 mL), sau do khudy & nhiét do 80°C
trong thoi gian 2 gio. Lam mat hdn hop phan tng vé nhiét do trong phong, va bd
sung vao d6 nudce va etyl axetat. Lam sach 16p hitu co bang nudc va nude mubi bio
hoa, lam kho qua magie sulfat khan, va sau d6 co ddc dudi ap suit giam. Lam sach
phan con lai bang sic ky cot silica gel (cloroformetyl axetat). Lam sach hop chét thu

duge bang diisopropyl ete (4 mL) va hexan (20 mL), va thu chat rin bang cach loc
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g thu  dugc etyl 3-[4-(5-{[4-(4,5-dimetylthiophen-2-yl)-1,3-thiazol-2-
yl]carbamoyl}pyrazin-2-yl)piperazin-1-yl]propanoat (954 mg) la chét ran.

Vi du diéu ché 25

B6 sung kali cacbonat (11,5g) vao hén hop N-(4-[3-flo-5-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3 -thiazol-2-yl)-5-
[(2R)-2-metylpiperazin-1-yl]pyrazin-2-carboxamit trihydroclorua (16,1 g) va N,N-
dimetylformamit (400 mL), sau do6 khudy & nhiét d trong phong trong thoi gian 5
phut. B6 sung etyl bromaxetat (2,65 mL) vao hon hop phan ung, sau do6 khudy &
nhiét d6 trong phong trong thoi gian 1 gio. B6 sung etyl bromaxetat (0,8 mL) vao
hdn hop phan tng, sau do khudy & nhiét d trong phong trong thoi gian 1,5 gio. P
nude hdén hop phan ung, sau do chiét tach bang etyl axetat. Lam sach 16p hitu co
bang nurdc va nudce mubi bio hoa, va bd sung vao d6 magie sulfat khan va than hoat
tinh. Vat liéu khong hoa tan dugc dugc tach ra béng cach loc va phﬁn nudc loc dugce
co dic dudi 4p sudt giam. Lam sach phén con lai bang sic ky cot silica gel co ban
(hexanetyl axetat) dé thu dugc etyl [(3R)-4-{5-[(4-[3-flo-5-(triflometyl)phenyl]-5-
{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-
metylpiperazin-1-yl]axetat (11,0 g) 1a chét ran.

Vi du diéu ché 26

B6 sung 1-brompropan (0,9 mL), kali carbonat (1,7 g), va
tetrabutylammonium  iodid (180 mg) vao hdn hop  1-[4-hydroxy-3-
(triflometyl)phenyl]etanon (1g) va axetonitril (10 mL), sau do khudy & nhiét do trong
phong qua dém. Vat liéu khong hoa tan dugc dugc tach ra bang cach loc va phan
nudc loc duoc ¢d dac dudi ap sut giam. Lam sach phén con lai béng sdc ky cot
silica gel (hexanetyl-axetat) dé thu dugc 1-[4-propoxy-3-(triflometyl)phenyl]etanon
(1,2 ) 1a dau.

Vi du diéu ché 27

B6 sung ting giot metylliti (khoang dung dich dietyl ete 1M, 100 ml) vao
hdn hop ddng iodua (I) (9,4 g) va dietyl ete (180 mL) & nhiét do trong tir 0°C dén
5°C qua 30 phut, sau do khudy trong thoi gian 15 phut. Bb sung ting giot dung dich
tert-butyl (28)-2-({[(4-metylphenyl)sulfonyl]oxy}metyl)pyrolidin-l-carboxylat (7,0
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g) trong diclometan (30 mL) vao hdn hop phan tng & nhiét dd bén trong 1a 5°C hodc
thap hon qua 20 phut, sau do khudy & nhiét d6 trong phong trong thoi gian 2.5 gio.
B4 sung timg giot dung dich amoni clorua chira nuéc bdo hoa vao hdn hop phan
ung, sau do chiét tach bing etyl axetat. Lam kho 16p hitu co qua natri sulfat khan va
sau d6 cd dic dudi ap sudt giam. Lam sach phan con lai bing sic ky cot silica gel
(hexan-etyl axetat) dé thu duoc tert-butyl (2R)-2-etylpyrolidin-1-carboxylat (3,5 g)
1a dau.
Vi dy didu ché 28

Khudy hdn hop tert-butyl (2R)-2-metylpiperazin-1-carboxylat (3,0 g), N,N-
dimetylformamit (30 mL), etyl bromaxetat (2 mL), va kali carbonat (5,0 g) & nhiét
dd trong phong trong thoi gian 1 gio. Bb sung etyl axetat vao hdn hop phén tng, sau
d6 1am sach bang nudc va nude mudi bdo hoa. Lam kho 16p hitu co qua magie sulfat
khan va sau d6 co dic dué6i ap suit gidm. Lam sach phan con lai bang sic ky cot
silica gel (cloformmetanol) dé thu dugc tert-butyl (2R)-4-(2-etoxy-2-oxoetyl)-2-
metylpiperazin-1-carboxylat (4,0 g) 1a dau.

Vi du diéu ché 29

B6 sung N,N-diisopropyletylamin (50 mL) va etyl 3-[(2S)-2-metylpiperazin-
1-yl]propanoat dihydroclorua (21,2 g) vao hon hop 5-clo-N-[4-(4-clothiophen-2-yl)-
1,3-thiazol-2-yl]pyrazin-2-carboxamit (25,0 g) va N-metylpyrolidon (150 mL), sau
d6 khudy & nhiét do 60°C trong thoi gian 1,5 gid. Lam mat hdn hop phan mg vé
nhiét do trong phong, va bd sung nudc etyl axetat vao do, sau do chiét tach bang etyl
axetat. Lam sach 16p hitu co bing nuéc va nude mudi bdo hoa, va bd sung vao do
magie sulfat khan va than hoat tinh. V4t liéu khong hoa tan duoc duoc tach ra bang
cach loc va phén nudce loc duge c6 dic dudi ap suét giam. Lam sach phﬁn con lai
bang sic ky cot silica gel (cloroformetyl axetat). Tron hop chat thu dugc véi
diisopropyl ete (40 mL) va hexan (120 mL), sau d6 khudy & nhiét do trong phong
trong thoi gian 15 phut. Thu chét rén bang cach loc dé thu duoc etyl 3-[(2S)-4-(5-
{[4-(4-clothiophen-2-y1)-1,3-thiazol-2-yl] carbamoyl}pyrazin-2-yl)-2-
metylpiperazin-1-yl]propanoat (29,7 g) 1a chét ran.

Vi du diéu ché 30
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B6 sung phenyltrimetylamoni tribromiua (143 g) vao hén hop 1-[3-flo-5-
(triflometyl)phenyl]etanon (78g) va tetrahydrofuran (625 mL), sau d6 khudy & nhiét
d6 trong phong trong thoi gian 1 gio. Vat liéu khong hoa tan dugc dugc tach ra bang

cach loc va phan nuéc loc duge cd dac dudi ap suat giam.

Tron hop chét thu duge va etanol (625 mL), va bd sung thiourea (35 g) vao
d6, sau d6 khudy & nhiét do tir 65°C dén 75°C trong thoi gian 2 gid. Lam mét bang
nuGe da hdn hop phan tng, va bd sung vao d6 nudc (625 mL). B sung 1 M natri
hydroxit (600 mL) vao hdn hop, sau do khudy trong thoi gian 30 phut. Thu chét rin
bé‘mg cach loc, va bd sung vao dé etanol (30% chira nuéc, 600 mL) va dugc hoa tan
& nhiét @6 76°C. Dung dich thu dugc dugc lam mat vé nhiét do trong phong va dugc
khudy qua dém. Lam mat bang nudc da hon hop va khudy trong thoi gian 2 gio, va
sau d6 thu chit rin két tia bang céach loc dé thu dugc 4-[3-flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-amin(56,9 g) 1a chét ran.

Vi du diéu ché 31

B6 sung natri trifloaxetat (140 g) va ddng iodua (I) (100 g) vao hon hop 1-(4-
bromthiophen-2-yl)etanon (20 g) va N-metylpyrolidon (400 mL), sau d6 khudy &
nhiét do 200°C trong thoi gian 2,5 gio. Lam mat hdn hop phan tng vé nhiét do trong
phong, bd sung vao d6 nuéc va etyl axetat, va tach vat liu khong hoa tan duoc bang
cach loc qua Celit. Tach 16p hitu co cua phﬁn nude loc, lam sach béng nudc va nude
mubi bdo hoa, 1am khé qua magie sulfat khan, va sau d6 ¢ ddc dudi ap suit giam.
Lam sach phén con lai bang séc ky cot silica gel (hexanetyl axetat) va lam sach bing
sic ky cot silica gel co ban (hexanetyl axetat) dé thu dugc 1-[4-

(triflometyl)thiophen-2-yl]etanon (4,1 g) 1a dau.
Vi du didu ché 32

B4 sung metylmagie bromua (dung dich tetrahydrofuran 3M, 7 mL) dudi
didu kién lam mat bang nudc da vao hoén hop N,6-dimetoxy-N-metyl-5-
(triflometyl)nicotinamit (3,7 g) va tetrahydrofuran (40 mL), sau do khudy trong thoi
gian 1 gio. B6 sung dung dich amoni clorua chira nuw6c bao hoa vao hdn hop phéan
ung, sau do chiét tach bang etyl axetat. Lam khd 16p hiru co qua magie sulfat khan

va sau d6 co dic dudi ap sudt giam. Lam sach phan con lai bang sic ky cot silica gel
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(hexanetylaxetat) dé thu duoc 1-[6-metoxy-5-(triflometyl)pyridin-3-yl]etanon (3,0 g)
1 déu.
Vi dy diéu ché 33

Khudy hén hop 1-(3,5-diclo-4-hydroxyphenyl)etanon (10,0 g), N,N-
dimetylformamit (100 mL), kali carbonat (8,1 g), va metyl iodua (6,1 mL) & nhiét do
trong phong qua dém. B6 sung nudc vao hdn hop phéan tng, sau do chiét tach bang
etyl axetat. Lam sach 16p hitu co véi axit clohydric 1M va nudce mudi bdo hoa, va
lam khod qua magie sulfate khan. Loc hdn hop st dung silica gel co ban va phan
nuéc loc duge cd dac dudi ap sut giam dé thu duoc 1-(3,5-diclo-4-

metoxyphenyl)etanon (7,6 g) 1a chét ran.
Vi du diéu ché 34

Bé sung dung dich natri hydroxit chira nuéc 3M (40 mL) vao hdn hop etyl 6-
metoxy-5-(triflometyl)nicotinat (5,5 g) va etanol (40 mL), sau do khudy & nhiét do
60°C trong thoi gian 30 phut. Lam mat hdn hop phan (mg vé nhiét do trong phong va
cd dac dudi ap suat giam. B6 sung axit clohydric 1M (120 mL) vao phan con lai va
khudy hén hgp trong thoi gian 1 gio. Thu chét rén két tia bang céach loc dé thu dugc

axit 6-metoxy-5-(triflometyl)nicotinic (4,4 g) 1a chét ran.
Vi du diéu ché 35

Khudy hén hop 5-brom-2-metoxy-3-(triflometyl)pyridin (7,8 g), paladi axetat
(I) (170 mg), 1,1°-bis(diphenylphosphino)feroxen (840 mg), N,N-
diisopropyletylamin(10 mL), etanol (80 mL), va N,N-dimetylformamit (80 mL) ¢
nhiét @6 90°C trong thoi gian 19 gio dudi ap suat monoxit cacbon. Lam mat hdn hop
phan ung vé nhiét do trong phong, va db vao trong nuéc (500 mL) va etyl axetat
(500 mL), sau do khudy trong thoi gian 30 phut. Tach 16p hitu co, lam sach bang
nuée va nude mudi bio hoa, lam khd qua natri sulfat khan, va sau d6 c6 dac dudi ap
suit giam. Lam sach phan con lai bang sic ky cot silica gel (hexanetyl axetat) dé thu

duoc etyl 6-metoxy-5-(triflometyl)nicotinat (5,5 g) 1a chét ran.

Vi du diéu ché 36
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Tron hdén hop 2-metoxy-3-(triflometyl)pyridin (8 g), 1,3-dibrom-5,5-
dimetylimidazolidin-2,4-dion (17 g), va trifloaxit axetic (32 mL) sau dé khudy &
nhiét do trong phong trong thoi gian 22 gio. C6 dac hdn hop phan tng dudi ap sut
giam, va bd sung diisopropyl ete vao phén con lai. Chét rin két tha dugc tach ra bang
cach loc va phan nuéc loc duge c6 dac dudi ap suit giam. Lam sach phan con lai
bang sic ky cot silica gel (hexanetylaxetat) dé thu duoc 5-bromo-2-metoxy-3-

(triflometyl)pyridin (9,4 g) 1a dau.
Vi du diéu ché 37

B6 sung 2-propanol (0,46 mL), dung dich dietylazodicarboxylat trong toluen
40% (2,3 mL) va triphenylphosphin (1,6 g) vao hén hop 1-[4-hydroxy-3-
(triflometyl)phenyl]etanon (1g) va tetrahydrofuran (10 mL), sau do khudy & nhiét do
trong phong qua dém. Co dac hdn hop phéan tng dudi ap suit giam va 1am sach phan
con lai bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc 1-[4-isopropoxy-3-

(triflometyl)phenyl]etanon (1,0 g) la dau.
Vi du diéu ché 38

Khudy hdn hop axit 1-[4-clo-3-(triflometyl)phenyl]etanon (1,0  g),
xyclopropylboronic (780 mg), dixyclohexyl (2°,6’-dimetoxybiphenyl-2-yl)phosphin
(185 mg), trikali phosphat (3,0 g), paladi axetat (II) (51 mg), toluen (10 mL), va
nuée (1 mL) & nhiét dd 100°C trong thoi gian 3 gio dudi ap suét argon. Lam mét hon
hop phéan ung vé nhiét do trong phong, bd sung vao d6 etyl axetat va nudc, va tach
vat liéu khong hoa tan dugc bang cach loc. Chiét tach phan nudc loc véi etyl axetat
va lam sach 16p hitu co bang nuéce mudi bdo hoa, lam khod qua magie sulfat khan, va
sau d6 ¢ dic dudi 4p sudt giam. Lam sach phan con lai bang sic ky cot silica gel
(hexanetylaxetat) dé thu duoc 1-[4-xyclopropyl-3-(triflometyl)phenyl]etanon (1,0 g)
la dau.

Vi du diéu ché 39

Bé sung axit xyclopropylboronic (12,0 g), tetrakis(triphenylphosphin) paladi
(0) (5,34 g), xesi carbonat (73,6 g), va tri-tert-butylphosphin (2,3 mL) vao hdn hop
1-(4-bromthiophen-2-yl)etanon (9,4 g), toluen (200 mL) va nude (100 mL), sau do
khudy & nhiét do 80°C trong thoi gian 3 gio. Loc hon hop phéan tmg qua Celit, va bd
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sung nudc va dietyl ete vao phan nuéc loc. Tach 16p hiru co, loc qua magie sulfat
khan, va sau d6 c6 dic dudi ap suit giam. Lam sach phén con lai béng sdc ky cot
silica gel (hexanetylaxetat) dé thu dugc 1-(4-xyclopropylthiophen-2-yl)etanon (6,7
g) 1a dau.

Vi du diéu ché 40

Khudy hén hop axit 3-brom-5-(triflometyl)benzoic (10,0 g), thionylclorua
(40 mL), va N,N-dimetylformamit (1 giot) & nhiét do 80°C trong thoi gian 2 gio.
Hon hop phén Gng duge c6 dac dudi ap suit giam, sau d6 thyc hién thao tic cd déc

bang toluen hai lan va sau d6 lam kho duéi ap suat giam.

B6 sung dimetyl malonat (5,1 mL) va trietylamin(12 mL) vao hdn hop toluen
(150 mL) va magie clorua (3,6 g), sau 4o khudy & nhiét do trong phong trong thoi
gian 1,5 gio. B6 sung thit nhét tirng giot hdn hop hop chét thu duoc va toluen (50ml)
khi khudy vao hdn hop phéan Gng, sau do khudy & nhiét do trong phong trong thoi
gian 18 gio. B6 sung axit clohydric 6M (50 mL) vao hdn hop phan tng, va sau do bd
sung vao d6 nude (300 mL), tiép theo loc v6i etyl axetat. Lam sach 16p hiru co bing
nuéc mudi bio hoa, lam kho qua magie sulfat khan, va sau d6 c6 dac dudi ap suét
giam. Tron phan con lai véi dimetylsulfoxit (50 mL) va nuée (5 mL), sau d6 khudy &
nhiét 6 160°C trong thoi gian 1 gio. Lam mat hdn hop phan Gng vé nhiét do trong
phong, va bb sung nudc (300ml) vao do, sau do chiét tach bing etyl axetat. Lam sach
16p hitu co bang nudc va nudce mudi bdo hoa, lam kho qua magie sulfat khan, va sau
d6 co dic dudi ap suat giam dé thu dugc 1-[3-bromo-5-(triflometyl)phenyl]etanon

(10,0 g) 1a dau.
Vi du diéu ché 41

B6 sung trifloaxit axetic (0,15 mL) dudi ap sudt argon vao hon hop bot kém
(2,0 g), coban bromua (I) (600 mg), va axetonitril (30 mL), sau do khudy & nhiét do
trong phong trong thoi gian 15 phat. B sung 5-brom-1-flo-2-metoxy-3-
(triflometyl)benzen (5,0 g) va axetic anhydrit (2,1 mL) vao hén hop, sau dé khudy &
nhiét do trong phong trong thoi gian 17 gio. B6 sung axit clohydric 1M (30 mL) vao
hén hop phéan tng, sau dé loc bang dietyl ete. Lam sach 16p hitu co bang nudc va

nuéc mubi bio hoa, va cd dic dudi ap suat giam. Lam sach phan con lai bang sac ky
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cot silica gel (hexandietyl ete) dé thu duoc 1-[3-flo-4-metoxy-5-
(triflometyl)phenyl]etanon (1,6 g) 1a dau.

Vi du diéu ché 42

B6 sung natri clo(diflo)axetat (5,8 g) va xesi carbonat (7,2 g) vao hon hop 1-
[4-hydroxy-3-(triflometyl)phenyl]etanon (3,0 g), N,N-dimetylformamit (36 mL), va
nude (3,6 mL) , sau do khudy & nhiét do 100°C trong thoi gian 3 gio. B6 sung nudc
vao hon hgp phén (ng, sau do chiét tach bang etyl axetat. Lam sach 16p hitu co bang
nuée va nude mudi bdo hoa, va cod dic dudi ap suét giam. Lam sach phﬁn con lai
bing sic ky cot silica gel (hexanetyl-axetat). Bb sung phenyltrimetylammoni
tribromit (5,7 g) vao hdn hgp hop chét thu dugc (3.8 g) va tetrahydrofuran (50 mL),
sau d6 khudy & nhiét do trong phong trong thoi gian 45 phut. Vat liéu khong hoa tan
duge két tha duge tach ra bang cach loc va phﬁn nuéce loc duoc ¢b dac dudi ap sudt
giam. Bé sung thiourea (1,5 g) vao hdn hop phan con lai va etanol (50 mL), sau d6
khudy & nhiét do 80°C trong thoi gian 2 gid. Lam mat hon hop phéan Gng vé nhiét dd
trong phong, va bd sung nudc (300ml) va dung dich natri hydroxit 1M (30ml) vao
doé, sau do chiét tach béng etyl axetat. Lam sach 16p hitu co béng nuéc mudi bao hoa,
lam kho qua magie sulfat khan, va sau d6 c6 dac dudi ap sudt giam. B sung
diisopropyl ete va hexan vao phan con lai, va thu chét rén tao ra bang cach loc dé thu
dugc 4-[4-(diﬂometoxy)—3-(triﬂometyl)phenyl]-1,3-thiazol-2-amin (3,5 g) lam chét

ran.
Vi du diéu ché 43

B sung tert-butyl (3R)-3-metylpiperazin-1-carboxylat (400 mg) va N,N-
diisopropyletylamin (0,7 mL)  vao hén hop  5-clo-N-(4-[4-etoxy-3-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-yl] metyl}-1,3-thiazol-2-
yl)pyrazin-2-carboxamit (407 mg) va N-metylpyrolidon (6 mL), sau do khudy &
nhiét d6 80°C trong thoi gian 4 gio. Lam mat hdn hgp phan Gng vé nhiét do trong
phong, va bd sung nude vao do, sau do chiét tach bang etyl axetat. Lam kho 16p hitu
co qua magie sulfat khan va sau d6 c6 dédc dudi ap suit giam. Lam sach phan con lai

bang sic ky cdt silica gel (hexanetyl axetat).
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Khuéy hdn hop hop chét thu duoc, hydrogen clorua (dung dich dioxan 4M, 6
mL), va metanol (2 mL) ¢ nhiét d6 trong phong trong thoi gian 4 gio. B6 sung etyl
axetat (20ml) vao hdn hgp phéan tGng, va thu chét rin bang cach loc dé thu dwgc N-
(4-[4-etoxy-3(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1 -yl]metyl}-1,3-
thiazol-2-y1)-5-[(2R)-2-metylpiperazin-1-yl]pyrazin-2-carboxamit trihydroclorua
(623 mg) la chét ran.

Vi dy diéu ché 44

B6 sung p-toluenesulfonyl clorua (17,7 g) dudi diéu kién 1am mat bang nudc
d4a vao hdn hop tert-butyl (2S)-2-(hydroxymetyl)pyrolidin-1-carboxylat (17 g),
trietylamin(17,7 mL), 1-metyl-1H-imidazol (10,1 mL), va diclometan (255 mL) , sau
d6 khudy ¢ cling nhiét do trong thoi gian 1 gio. B4 sung nude vao hdn hop phan
ung, sau do chiét tach bang diclometan. Lam sach 1ép hitu co bang nudc mudi bio
hoa, 1am kho qua natri sulfat khan, va sau d6 co déc dudi ap suit giam. Lam sach
phan con lai bang sic ky cot silica gel (hexan-etyl axetat) dé thu duoc tert-butyl
(28)—2-({[(4-metylphenyl)sulfonyl]oxy}metyl)pyrolidin-1-carb0xy1at (29,5 g)1a dau.

Vi du diéu ché 45

Lam nong va hdi Tuu hdn hop tert-butyl (3S)-3-metylpiperazin-1-carboxylat
(5 ), etyl acrylat (7,2 mL), va etanol (15 mL) trong thoi gian 24 gio. Co dac hén
hop phan tng dudi ap suit giam, va bd sung dietyl ete vao phén con lai, sau d6 loc
bang axit hydrocloric 1M. Lép chira nude duge kidm héa dén pH 8 bang cach bd
sung dung dich natri hydroxit chira nugec 1M va natri hydrogen carbonat, va chiét
tach voi etyl axetat. Lam khd 16p hitu co qua natri sulfat khan va sau do co dac dudi
ap suét giam. Lam sach phan con lai bang sic ky cot silica gel (cloformmetanol) dé
thu duogc tert-butyl (3 S)-4-(3-etoxy-3-0xopropy1)-3-metylpiperazin-l-carboxylat (7,5
g) 1a dau.

Vidul

B6 sung dung dich natri hydroxit chita nu¢e 1M (50 mL) vao hén hop etyl 3-
[(2S)-4-(5-{[4-(4-clothiophen-2-yI)-5-{ [(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-
thiazol-2-y1]carbamoyl}pyrazin-2-y1)-2-metylpiperazin—1-y1]propanoat (10,2 g),
tetrahydrofuran (50 mL), va etanol (50 mL), sau d6 khudy & nhiét do 50°C trong thoi
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gian 30 phut. Lam mat hdn hop phan g vé nhiét do trong phong, va bd sung vao
d6 axit hydrocloric 1M (50ml) va nuéc (100ml), sau do chiét tach bang cloroform.
Lam kho 16p hitu co qua magie sulfat khan va sau d6 c¢o dac dudi ap suit giam. Lam
sach phan con lai bang sdc ky cot silica gel (cloform-metanol) dé thu duoc (6,0g)
axit  3-[(2S)-4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1 -yl]metyl}-
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-yl]propanoic.

Bé sung hydrogen clorua (dung dich dioxan 4M, 12 mL) vao hén hop ran thu
duoc va tetrahydrofuran (100 mL), va c6 déc hdn hop dudi ap suit giam. B6 sung
axetonitril (200 mL) va nuéc (12 mL) vao phan con lai, sau d6 khudy & nhiét do
70°C trong thoi gian 15 phut, va sau d6 lam mat & nhiét d trong phong. B6 sung
axetonitril (100 mL) vao hdn hop, sau do khudy & nhiét d§ trong phong trong thoi
gian 1 gio. Thu chét ran bang cach loc va lam khd dé thu dugc dihydroclorua cia
axit  3-[(2S)-4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1 -yl]metyl}-
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-yl]propanoic (6,7 g) la

chét ran.
Vidu?2

Duéi dong khi argon, bd sung kém xyanua (160mg) va paladi trifloaxetat (II)
(30 mg) vao hén hop etyl 3-(4-{5-[(4-[3-brom-5-(triflometyl)phenyl]-5-{[(25)-2-
isopropylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-
1-yl)propanoat (660 mg), bot kém (30 mg), biphenyl-2-yl(di-tert-butyl)phosphin (60
mg), va N,N-dimetylaxetamit (13 mL), sau d6 khudy & nhiét @6 100°C trong thoi
gian 1 gio. Lam mat hdn hop phéan ung vé nhiét do trong phong, va bd sung vao do
etyl axetat. Lam sach 16p hitu co bang nudc mudi bao hoa, 1am kho qua magie sulfat
khan, va sau d6 co dic dudi ap sudt giam. Lam sach phén con lai bang sic ky cot

silica gel (hexanetyl axetat).

B6 sung dung dich natri hydroxit chira nuéc 1M (3 mL) vao hén hop hop
chét thu dugce (401 mg), etanol (5 mL), va tetrahydrofuran (5 mL), sau do khudy &
nhiét d6 50°C trong thoi gian 30 phut. Co dac dudi ap suit giam hon hop phan tmg
va 1am sach phan con lai bang sic ky cot ODS (axetonitril nuéc). Tron chét ran thu
dugc voi hexan (20 mL) va dietyl ete (4 mL), va thu chét rin bang cach loc dé thu
duoc natri 3-(4-{5-[(4-[3-xyano-5-(triflometyl)phenyl]-5-{[(2S)-2-
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isopropylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl)carb amoyl]pyrazin-2-yl}piperazin-
1-yl)propanoat (149 mg) lam chét ran..

Viduy3

B6 sung etyl 3-[(3R)-3-metylpiperazin-1-yl]propanoat dihydroclorua (500
mg) va N,N-diisopropyletylamin (0,64 mL) vao hdn hop 5-clo-N-(5-{[(2R)-2-
metylpyrolidin-1-yl]metyl}-4-[4-(triflometyl)thiophen-2-y1]-1,3 -thiazol-2-
yl)pyrazin-2-carboxamit (300 mg) va N-metylpyrolidon (6 mL), sau do khudy &
nhiét d6 90°C trong thoi gian 2 gio. Hon hop phéan ung dugc lam mat vé nhiét do
trong phong, dugc pha lodng voi etyl axetat, va lam sach v6i nuée va nudc mubi bio
hoa. Lam khé 16p hitu co qua magie sulfat khan va co dac dudi ap suit giam. Lam

sach phan con lai bang séc ky cot silica gel co ban (hexanetyl axetat).

B6 sung dung dich natri hydroxit chira nuéc 1M (3,5 mL) vao hdn hop hop
chét thu duoc, etanol (6 mL), va tetrahydrofuran (6 mL), sau do khuéy & nhiét do
60°C trong thoi gian 30 phut. Lam mat hdn hop phan tmg vé nhiét o trong phong va
6 dic dudi ap sudt giam. Lam sach phan con lai bang sdc ky cot ODS (dung dich
axit formic chira nuéc 0,1%-axetonitril) dé thu dugc chét rin (204 mg). B6 sung
hydro clorua (dung dich etyl axetat 4M, 0,25 mL) vao hdn hop chét ran thu dugc va
etyl axetat. Co ddc dudi ap suit giam hdn hop phéan tng dé thu duoc dihydroclorua
cla axit  3-[(3R)-3-metyl-4-{5-[(5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-4-[4-
(triflometyl)thiophen-2-yl1]-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-1-
yl]propanoic (155 mg) la chét ran.

Vidu4

B6 sung etyl 3-(piperazin-1-yl)propanoat dihydrochlorua (250 mg) va N,N-
diisopropyletylamin (0,7 mL) vao hdn hop 5-clo-N-(5-{[(2R)-2-metylpiperidin-1-
yl]metyl}-4-[3-metyl-5-(triflometyl)phenyl]-1,3 -thiazol-2-yl)pyrazin-2-carboxamit
(300 mg) va N-metylpyrolidon (6 mL), sau do khudy & nhiét do 80°C trong thoi gian
8 gid. Lam mét hon hop phan Gng vé nhiét do trong phong, va bd sung vao d6 nudce
va etyl axetat. Tach, 1am sach 16p hitu co bang nuée va nude mubi bdo hoa, lam kho
qua magie sulfat khan, va sau d6 c6 dac dudi ap suit giam. Lam sach phan con lai

bang sic ky cot silica gel (hexanetyl axetat).
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B6 sung dung dich natri hydroxit chita nwéc 1M (3 mL) vao hén hop phan
con lai, etanol (5 mL), va tetrahydrofuran (5 mL), sau do6 khuéy ¢ nhiét do 50°C
trong thoi gian 30 phat. Lam mat hdn hop phén ung vé nhiét do trong phong va cb
dic dudi 4p sudt giam. Lam sach phéan con lai bang sic ky cot ODS (axetonitril
nuéce) dé thu duoc chét ran (298 mg). Tron chét rin thu dugc véi hexan (10 mL) va
dietyl ete (2 mL), va thu chét réin bang cach loc dé thu dugc natri 3-(4-{5-[(5-{[(2R)-
2-metylpiperidin-1-yl]metyl}-4-[3-metyl-5-(triflometyl)phenyl]-1,3 -thiazol-2-
yl)carbamoyl]pyrazin-2-yl}piperazin-1-yl)propanoat (284 mg) lam chét ran.

Vidu5

Khudy hén hop etyl 3-[(2R)-4-(5-{[5-(axetoxymetyl)-4-(4-clothiophen-2-y1)-
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-yl]propanoat (200
mg), dimetylamin (dung dich tetrahydrofuran 2M, 2 mL), va N-metylpyrolidon (4
mL) & nhiét do 80°C trong thoi gian 3 gio. Hon hgp phan tng dugc lam mat vé nhiét
do trong phong, duge pha lodng v6i etyl axetat, va lam sach v6i nude va nude mudi
bdo hoa. Lam kho 16p hitu co qua magie sulfat khan va sau d6 c6 dac dudi ap suét
giam. Lam sach phén con lai bang sic ky cot silica gel co ban (hexan-etyl axetat) va
lam sach bang sac ky cot silica gel (hexan-etyl axetat). Tron hop chét thu dugc voi
etanol (2 mL) va tetrahydrofuran (2 mL), va bd sung vao d6 dung dich natri hydroxit
chtra nuéc 1M (1 mL), sau do khudy & nhiét d trong phong trong thoi gian 1 gio.
Bé sung axit clohydric 1M (1 mL) va nuéc vao hdn hop phan tng, chiét tach hon
hop vai hé cloform/isopropanol, va 1am sach 16p hitu co v6i nudce va nuéc mubi bio
hoa. Lam khé 16p hitu co qua magie sulfat khan va sau d6 c6 déc dudi ap suit giam.
B6 sung hydro clorua (dung dich etyl axetat 4M, 1 mL) vao hdn hop hop chét thu
dugc va etyl axetat. Co dic hdn hop phan ung dudi ap suit giam, va bb sung etyl
axetat vao phén con lai. Thu chét rin br?lng cach loc dé thu duoc dihydroclorua cia
axit  3-{(2R)-4-[5-({4-(4-clothiophen-2-yl)-5-[(dimetylamin)metyl]-1,3 -thiazol-2-
y1}carbamoyl)pyrazin-2-yl]-2-metylpiperazin-1-yl} propanoic (33 mg) 14 cht rin.

Vidu6

Khudy hén hop etyl 3-[4-(5-{[4-(4,5-dimetylthiophen-2-yl)-1,3-thiazol-2-
yl]carbamoyl} pyrazin-2-yl)piperazin-1-yl]propanoat (400 mg), (2R)-2-
metylpyrolidin (273 mg), dung dich formaldehit chira nuéc 36% (0,5 mL), va axit
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axetic (8 mL) & nhiét do 60°C trong thoi gian 1,5 gio. Lam mat hdn hop phan ing vé
nhiét do trong phong va c6 dac dudi ap sudt giam. B6 sung vao phén con lai dung
dich carbonat hydro natri chita nuGe bao hoa, sau dé chiét tach véi etyl axetat. Lam
kho 16p hitu co qua magie sulfat khan va sau d6 c6 dic dudi ap suit giam. Lam sach

phan con lai bang sic ky cot silica gel co ban (hexanetyl axetat).

B sung dung dich natri hydroxit chira nu6c 1M (4 mL) vao hén hop hop
chét thu dugce (452 mg), etanol (4 mL), va tetrahydrofuran (4 mL), sau do khudy &
nhiét do 50°C trong thoi gian 1 gi¢. Lam mat hdn hop phan tng vé nhiét do trong
phong, va bb sung vao d6 axit hydrocloric IM (4ml) va nudec. Chiét tach hdn hop
bang cloroform/isopropanol/tetrahydrofuran, va lam kho 16p hiru co qua magie sulfat
khan va sau d6 cd dic dudi ap suét giam. Bé sung hydro clorua (dung dich dioxan
4M, 2 mL) vao hdn hop hop chét thu dugc va tetrahydrofuran (20 mL). C6 déc hén
hop duéi ap suit giam, va bd sung dietyl ete (20 mL) vao phan con lai. Thu chét ran
bang cach loc dé thu duoc trihydroclorua cta axit 3-[4-(5-{[4-(4,5-dimetylthiophen-
2-yD)-5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3 -thiazol-2-yl]carbamoyl}pyrazin-2-
yl)piperazin-1-yl]propanoic (440 mg) lam chét ran.

Vidu7

B6 sung kali cacbonat (300 mg) va etyl 3-bromopropanoat (0,25 mL) vao
hon hop N-(4-[4-etoxy-3-(trifometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-y1)-5-[(2R)-2-metylpiperazin-1-yl]pyrazin-2- carboxamit
trihydroclorua (300 mg) va N,N-dimetylformamit (5 mL), tiép theo khudy & nhiét do
60°C trong thoi gian 1,5 gio. Sau do, bd sung kali carbonat (300 mg) va etyl 3-
brompropanoat (0,25 mL)vao hdn hop phan tng, sau d6 khudy & nhiét 46 60°C trong
thoi gian 1,5 gio. Mat khac, bd sung kali carbonat (300 mg) va etyl 3-brompropanoat
(0,25 mL)vao hdn hop phéan tmg, sau do khudy & nhiét do 60°C trong thoi gian 1 gio.
Lam mat hdn hop phan tng vé nhiét do trong phong, va bd sung nuéc vao do, sau do
chiét tach bang etyl axetat. Lam sach 16p hitu co bang nudc mudi bao hoa, lam kho
qua magie sulfat khan, va sau d6 cd dic dudi ap suit giam. Lam sach phan con lai

bang sic ky cot silica gel co ban (hexanetyl axetat).

B sung dung dich natri hydroxit chira nuéc 1M (1 mL) vao hdn hop hop
chét thu duoc (151 mg), tetrahydrofuran (2 mL), va etanol (2 mL), sau d6 khudy &
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nhiét @6 50°C trong thoi gian 30 phut. Lam mat hén hop phéan g vé nhiét do trong
phong, va bd sung vao d6 axit hydrocloric 1M (1ml) va nu6e (15ml), sau d6 chiét
tach bang cloroform/isopropanol. Lam kho 16p hitu co qua magie sulfat khan va sau
d6 ¢6 dic dudi ap suat giam. B6 sung hydro clorua (dung dich dioxan 4M, 2 mL)
vao hdn hop hop chét thu dugc va tetrahydrofuran (10 mL). Co déc hdn hop phan
ung dudi ap suit giam, va bd sung dietyl ete vao phan con lai. Thu chét rin bang
cach loc dé thu dugc trihydroclorua cia axit 3-[(3R)-4-{5-[(4-[4-etoxy-3-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3 -thiazol-2-

yl)carbamoyl]pyrazin-2—y1}-3-metylpiperazin-l-yl]propanoic (142 mg) lam chét ran.

Vidu 8

B6 sung kali cacbonat (390mg) vao hdon hop N-(4-[4-etoxy-3-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl)-5-
[(2R)-2-metylpiperazin-1-yl|pyrazin-2-carboxamit trihydroclorua (381 mg) va N,N-
dimetylformamit (8 mL), sau do khudy & nhiét do trong phong trong thoi gian 10
phut. B6 sung etyl bromaxetat (0,09 mL) vao hdn hop phén tmg, sau do khudy &
nhiét do trong phong trong thoi gian 1,5 gio. B6 sung etyl bromaxetat (0,09 mL) vao
hdn hgp phan ung, sau d6 khudy ¢ nhiét do trong phong trong thoi gian 30 pht. B6
sung nudc vao hon hop phan Gng, sau do chiét tach bang etyl axetat. Lam sach 1ép
hitu co bang nudc mudi bdo hoa, 1am khd qua magie sulfat khan, va sau do co dac
du6i 4p suit giam. Lam sach phan con lai bang sic ky cot silica gel co ban

(hexanetyl axetat).

B4 sung dung dich natri hydroxit chira nuée 1M (1,5 mL) vao hdn hop hop
chit thu dugc (211 mg), tetrahydrofuran (3 mL), va etanol (2 mL), sau do khudy &
nhiét dd 50°C trong thoi gian 30 phut. Lam mat hdn hop phéan tmg vé nhiét do trong
phong, va bd sung vao d6 axit hydrocloric 1M (1,5ml) va nudc (15ml), sau do chiét
tach bang cloroform/isopropanol. Lam kho 16p hitu co qua magie sulfat khan va sau
d6 b dic dudi ap suét giam. Tron phan con lai véi tetrahydrofuran (10 mL), va bd
sung vao dé hydrogen clorua (dung dich dioxan 4 M , 2 mL). C6 dic hdn hop dudi
ap suét giam, va bd sung dietyl ete vao phan con lai. Thu chét rén bang cach loc dé

thu dugc trihydroclorua cia axit [(3R)-4-{5-[(4-[4-etoxy-3-(triflometyl)phenyl]-5-
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{[(2R)-2-metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-
metylpiperazin-1-yl]axetic (185 mg).

Vidu9

B sung 5-clopyrazin-2-carbonylclorua (590 mg) vao hén hop 5-
[(dietylamino)metyl]-4-[3-flo-5-(triflometyl)phenyl]-1,3 -thiazol-2-amin(820  mg),
trietylamin(2 mL), va xyclopentylmetyl ete (16 mL), sau d6 khudy & nhiét do trong
phong trong thoi gian 20 gio. B sung nudc (50ml) vao hon hop phéan tng, sau do
chiét tach bang cloroform. Lam kho 16p hitu co qua magie sulfat khan va sau do co
dic dudi ap suat giam. Lam sach phan con lai bang sic ky cot silica gel (hexanetyl
axetat) dé& thu dugc chdt ran (1,0). B6 sung etyl 3-[(2R)-2-metylpiperazin-1-
yl]propanoat dihydroclorua (168mg) va N,N-diisopropyletylamin(0,5 mL) vao hon
hop hop chét thu duge (200mg) va N-metylpyrolidon (4 mL), sau d6 khudy & nhiét
do 80°C trong thoi gian 2 gio. Lam mat hdn hop phan tng vé nhiét do trong phong,
va bd sung vao d6 nuéc va etyl axetat. Tach, lam sach 16p hitu co bang nudc va nude
mubi bio hoa, 1am khd qua magie sulfat khan, va sau d6 c6 dac dudi ap suét giam.

Lam sach hop chét thu dugc bang sic ky cdt silica gel (hexanetyl axetat).

B6 sung dung dich natri hydroxit chita nuge 1M (2 mL) vao hdn hop hop
chét thu dugc (249 mg), etanol (4 mL), va tetrahydrofuran (4 mL), sau do khudy &
nhiét do 50°C trong thoi gian 30 phat. Lam mat hon hop phan ung vé nhiét do trong
phong, va bd sung vao d6 axit hydrocloric 1M (2ml) va nuéc (20ml). Chiét tich hdn
hop bang cloroform/isopropanol, va lam kho 16p hitu coqua magie sulfat khan va sau
d6 ¢b dic dudi ap sudt giam. Tron phan con lai v6i tetrahydrofuran (10 mL), va bd
sung vao d6 hydrogen clorua (dung dich dioxan 4' M, 2 mL). Cé dic hdn hop dudi
ap suit giam, va bd sung dietyl ete vao phan con lai. Thu chét rén bang cach loc aé
thu dugc dihydroclorua cua axit 3-{(2R)-4-[5-({5-[(dietylamino)metyl]-4-[3-flo-5-
(triflometyl)phenyl]-1,3 -thiazol-2-yl} carbamoyl)pyrazin-2-yl]-2-metylpiperazin-1-
yl}propanoic (251 mg) la chét ran.

Vidu 144

Hoa tan hdn hop axit 3-[(2S)-4-(5-{[4-(4-clothiophen-2-y1)-5-{[(2R)-2-
metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl] carbamoyl }pyrazin-2-yl)-2-
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metylpiperazin-1-yl]propanoic (500 mg) va axit maleic (148 mg) trong 2-butanon
(0,5 mL) va dimetylsulfoxit (0,5 mL) duéi diéu kién khudy ¢ nhiét do 60°C. B6 sung
2-butanon (4,0ml) vao dung dich, sau do khudy & nhiét do 60°C trong thoi gian 30
phut. Sau do, hdn hop duge dé 1am mat cham dén nhiét do trong phong va dugc
khuAy & nhiét do trong phong trong thoi gian 16 gid. Thu chét rén két tia bang cach
loc va 1am kho du6i ap sudt giam dé thu dugc dimaleat cla axit 3-[(28)-4-(5-{[4-(4-
clothiophen-2-y1)-5-{[(2R)-2-metylpyrolidin-1-yl] metyl}-1,3-thiazol-2-
yl]carbamoyl}pyrazin—2-yl)—2-metylpiperazin-l-yl]propanoic (378 mg) la tinh thé

tréng.

Céc tinh thé thu duoc trong céac vi du sang ché c6 céc pic cua su nhiéu xa bot
tia X & 20 (°) 5.7, 6,6, 10,5, 12,0, 13,3, 15,8, 16,6, 17,3, 19,0, va 26,2.

Hop chit trong cac vi du didu ché va cac vi du thé hién trén bang dudi day
duoc san xuét bang cach gidng nhu cac phuong phép trong cac vi du didu ché hoic

cac vi du dugc néu trén.
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(Bang 63)
Vi du diéu ché | Tong hop di€u ché Dit liéu
1 Vi du diéu ché 1 500, 502
2 Vi du diéu ché 2 488
7,55 (14, d, J = 1,5Hz), 7,60 (1H,
3 Vi du didu ché 3 ?12 ! J::l’5f§1){’z7)’,769’(11?’ (Sl)Hgig (Jle
1,3Hz), 12,68 (1H, brs)
4 Vi du diéu ché 4 265
5 Vi du diéu ché 5 360
6 Vi du diéu ché 6 374
7 Vi du diéu ché 7 348
8 Vi du diéu ché 8 564
9 Vi du diéu ché 9 201
10 Vi du diéu ché 10 100
11 Vi du diéu ché 11 390
12 Vi du diéu ché 12 418, 420
13 Vi du diéu ché 13 377
14 Vi du diéu ché 14 593, 595
15 Vi du diéu ché 15 389
16 Vi du diéu ché 16 402
17 Vi du diéu ché 17 328
18 Vi du diéu ché 18 618
19 Vi du diéu ché 19 305
20 Vi du diéu ché 20 313, 315
21 Vi du diéu ché 21 664
22 Vi du diéu ché 22 604
23 Vi du diéu ché 23 233
24 Vi du diéu ché 24 501
25 Vi du diéu ché 25 650
26 Vi du diéu ché 26 247
27 Vi du diéu ché 27 200
28 Vi du diéu ché 28 287
29 Vi du diéu ché 29 521, 523
30 Vi du diéu ché 30 263
31 Vi du diéu ché 31 195
32 Vi du diéu ché 32 220
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Vi du didu ché Téng hop didu ché Dit liéu
33 Vi du diéu ché 33 219

34 Vi du diéu ché 34 222

35 Vi du diéu ché 35 250

36 Vi du diéu ché 36 256, 258
37 Vi du diéu ché 37 247

38 Vi du diéu ché 38 228

39 Vi du diéu ché 39 167

40 Vi du diéu ché 40 266, 268
41 Vi du didu ché 41 237

42 Vi du didu ché 42 311

43 Vi du didu ché 43 590

44 Vi du diéu ché 44 378 [M+Na]+
45 Vi du diéu ché 45 301

46 Vi du diéu ché 1 512,514
47 Vi du diéu ché 1 512

48 Vi du diéu ché 1 454

49 Vi du diéu ché 1 512

50 Vi du didu ché 1 526, 528
51 Vi du diéu ché 1 540, 542
52 Vi du didu ché 1 540, 542
53 Vi du diéu ché 1 554,556
54 Vi du diéu ché 1 516,518
55 Vi du didu ché 1 500

56 Vi du didu ché 1 514,516
57 Vi du didu ché 1 516,518
58 Vi du diéu ché 1 522

59 Vi du diéu ché 1 496, 498
60 Vi du diéu ché 1 522, 524
61 Vi du didu ché 1 536, 538
62 Vi du diéu ché 1 496, 498
63 Vi du didu ché 1 540, 542
64 Vi du didu ché 1 530

65 Vi du didu ché 1 496

66 Vi du diéu ché 1 548
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Vi du didu ché | Téng hop didu ché | Dit lidu
67 Vi du diéu ché 1 540

68 Vi du diéu ché 2 468

69 Vi du diéu ché 2 454, 456
70 Vi du diéu ché 2 560, 562
71 Vi du diéu ché 2 510, 512
72 Vi du diéu ché 2 510, 512
73 Vi du diéu ché 2 496, 498
74 Vi du diéu ché 2 510, 512
75 Vi du diéu ché 2 460

76 Vi du diéu ché 2 588, 590
77 Vi du diéu ché 2 498

78 Vi du diéu ché 3 434, 436
79 Vi du diéu ché 3 448, 450
80 Vi du diéu ché 3 514, 516
81 Vi du diéu ché 3 514,516
82 Vi du diéu ché 3 502, 504
83 Vi du diéu ché 3 502, 504
84 Vi du diéu ché 3 500, 502
85 Vi du diéu ché 3 514, 516
86 Vi du diéu ché 3 502, 504
87 Vi du diéu ché 3 554, 556
88 Vi du diéu ché 3 468, 470
89 Vi du diéu ché 3 513, 515
90 Vi du diéu ché 3 415,417
91 Vi du diéu ché 5 372

92 Vi du diéu ché 5 312

93 Vi du didu ché 5 372

94 Vi du diéu ché 5 376,378
95 Vi du didu ché 5 360

96 Vi du diéu ché 5 374

97 Vi du diéu ché 5 400

98 Vi du diéu ché 5 356

99 Vi du diéu ché 5 382

100 Vi du diéu ché 5 396

132

132/185



51221

(Bang 66)
Vi du diéu ché | Téng hop diéu ché | Dir liéu
101 Vi du didu ché 5 356
102 Vi du diéu ché 5 382
1,11 3H, d, J = 6Hz), 1,30-1,41 (1H, m), 1,59-
1,69 (2H, m), 1,87-1,98 (1H, m), 2,05-2,15 (1H,
103 Vidy dicu che 5 ?1%,2213,5] 224?4(}11%, ?%7222?{,3 §2J(iH2Hr2 géi
(1H, d, J = 14Hz), 6,98 (2H, brs), 7,87 (1H, brs),
8,02 (1H, dd, J = 13, 2Hz)
1,14 (3H, d, J = 6Hz), 1,30-1,42 (1H, m), 1,58-
1,70 (2H, m), 1,87-1,98 (1H, m), 2,04-2,14 (1H,
104 Vidy dicu ché 5 E)f{,ziég 244?4%31 r3n)9 12323,3 c(1)3J(iHlHr3 gég
(11, d, J = 14Hz), 6,93 (2H, brs), 7,63 (1H, dd, J
=13, 2Hz), 7,72 (1H, t, ] = 2Hz)
1,08 (3H, d, J = 6Hz), 1,29-1,41 (1H, m), 1,58-
1,70 (2H, m), 1,86-1,97 (1H, m), 2,05-2,17 (1H,
o m), 2,34-2,45 (1H, m), 2,94-3,03 (1H, m), 3,22
105 Vi du diéu ché 5 (1H, d, J = 14Hz), 3,96 (1H, d, J = 14Hz), 6,96
(2H, brs), 7,42 (1H, t, J = 73Hz), 7,48 (1H, d, J
— 9Hz), 8,04 (1H, dd, ] = 9, 2Hz), 8,14 (1H, d, ]
=2Hz)
106 Vi du diéu ché 5 400
107 Vi du diéu ché 5 370
108 Vi du diéu ché 5 370
109 Vi du diéu ché 5 356
110 Vi du diéu ché 5 370
111 Vi du diéu ché 5 420, 422
112 Vi du diéu ché 5 448, 450
113 Vi du diéu ché 6 374
114 Vi du diéu ché 6 362
115 Vi du diéu ché 6 362
116 Vi du diéu ché 7 376, 378
117 Vi du diéu ché 7 360
118 Vi du diéu ché 7 376
119 Vi du diéu ché 7 392
120 Vi du diéu ché 7 374
121 Vi du diéu ché 7 414
122 Vi du diéu ché 9 201
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Vi du diéu ché | Téng hop diéu ché | Dir liéu
123 Vi du diéu ché 9 201

124 Vi du diéu ché 9 201

125 Vi du diéu ché 9 187

126 Vi du didu ché 11 414

127 Vi du diéu ché 11 356

128 Vi du diéu ché 11 414

129 Vi du diéu ché 11 416

130 Vi du diéu ché 11 398

131 Vi du diéu ché 11 424

132 Vi du diéu ché 11 438

133 Vi du diéu ché 11 398

134 Vi du didu ché 11 442

135 Vi du diéu ché 11 424

136 Vi du diéu ché 11 432

137 Vi du diéu ché 11 398
138 Vi du diéu ché 11 450

139 Vi du diéu ché 11 442

140 Vi du diéu ché 11 412

141 Vi du diéu ché 11 412
142 Vi du diéu ché 11 398

143 Vi du diéu ché 11 412

144 Vi du diéu ché 11 462, 464
145 Vi du diéu ché 11 490, 492
146 Vi du diéu ché 11 416

147 Vi du diéu ché 11 416

148 Vi du diéu ché 11 404

149 Vi du diéu ché 11 404

150 Vi du diéu ché 11 402

151 Viduy diéuché 18 | 632,634
152 Vi du diéu ché 11 418

153 Vi du diéu ché 11 434

154 Vi du diéu ché 11 416

155 Vi du diéu ché 11 456

156 Vidydiéuché 12 | 418,420
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Vi du didu ché | Tong hop didu ché | Dit liéu
157 Vi du diéu ché 13 389

158 Vi du diéu ché 13 331

159 Vi du diéu ché 13 389

160 Vi du diéu ché 13 393

161 Vi du diéu ché 13 359
162 Vi du didu ché 13 399

163 Vi du didu ché 13 373

164 Vi du diu ché 13 399

165 Vi du diéu ché 13 407

166 Vi du diéu ché 13 373

167 Vi du diéu ché 13 425

168 Vi du diéu ché 13 417

169 Vi du didu ché 13 437,439
170 Vi du diéu ché 13 393, 395
171 Vi du didu ché 14 593, 595
172 Vidu diduché 16 | 402

173 Vidu diduché 17 | 372

174 Vi du diéu ché 17 386

175 Vi du diéu ché 17 | 400

176 Vi du didu ché 17 | 400

177 Vidudiduché17 | 414

178 Vidu diéuché 17 | 294

179 Vi du diéu ché 17 308

180 Vi du diéu ché 17 314

181 Vi du diéu ché 17 320

182 Vidu diduché 17 | 348

183 Vi du didu ché 17 | 358,360
184 Vi du diéu ché 17 362

185 Vi du diéu ché 17 373

186 Vi du diéu ché 17 328, 330
187 Vi du didu ché 18 | 510

188 Vi du diéu ché 18 526

189 Viduy diduché 19 | 321

190 Vi du diéu ché 19 317
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(Bang 69)

Vi du didu ché | Téng hop didu ché | Dit liéu

191 Vi du diéu ché 19 317

192 Vi du diéu ché 19 259

193 Vi du diéu ché 19 321

194 Vi du diéu ché 19 317

195 Vi du diéu ché 19 305

196 Vi du diéu ché 19 287

197 Vi du diéu ché 19 327

198 Vi du diéu ché 19 301

199 Vi du diéu ché 19 327

200 Vi du diéu ché 19 335

201 Vi du diéu ché 19 301

202 Vi du diéu ché 19 353

203 Vi du diéu ché 19 345

204 Vi du diéu ché 19 365, 367

205 Vi du diéu ché 20 3,87 (3H, s), 8,01 (1H, s), 8,05 (2H, s)

206 Vi du diéu ché 20 385

207 Vi du diéu ché 20 399

208 Vi du diéu ché 20 293

209 Vi du diéu ché 20 313, 315

210 Vi du diéu ché 20 319

211 Vi du diéu ché 20 347

212 Vi du diéu ché 20 357

213 Vi du diéu ché 20 372

1,13-1,26 (9H, m), 1,34-1,45 (1H, m), 1,60-

1,76 (2H, m), 1,90-2,12 (2H, m), 2,16-2,28
(2H, m), 2,45-2,70 (5H, m), 2,78-2,85 (1H,
m), 2,92-2,99 (1H, m), 3,00-3,07 (1H, m),

v |21 08 R (s
(1H, m), 4,66-4,78 (1H, m), 7,45 (1H, d, J =
1,5Hz), 7,58 (1H, d, J = 1,3Hz), 8,32 (1H, d,J
= 1,1Hz), 8,75 (1H, d, J = 1,2Hz), 11,57 (1H,
s)

215 Vi du diéu ché 21 616

216 Vi du diéu ché 22 604

217 Vi du diéu ché 22 604

218 Vi du diéu ché 24 541, 543
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Vi du didu ché | Tong hop diéu ché | Dit liéu
219 Vi du diéu ché 24 | 523

220 Vidu diéu ché29 | 676

221 Vi du diéu ché 29 | 666, 668
222 Vi du diéu ché29 | 666,668
223 Vi dy didu ché 29 | 652,654
224 Vidu diduché29 | 652,654
225 Vi du didu ché29 | 666,668
226 Vi du diéu ché 29 | 664

227 Vi du didu ché 29 | 666, 668
228 Vi du didu ché 29 | 664

229 Vi du didu ché29 | 690

230 Vi du didu ché29 | 618,620
231 Vi du diéu ché29 | 618

232 Vi du didu ché 29 | 664

233 Vi du didu ché29 | 690

234 Vi du didu ché29 | 618

235 Vi du diéu ché29 | 618

236 Vi du didu ché29 | 710,712
237 Vi du didu ché 29 | 632,634
238 Vi du didu ché29 | 632,634
239 Vi du diéu ché 29 | 738, 740
240 Vi du didu ché29 | 752,754
241 Vi du didu ché29 | 752,754
242 Vi du diéu ché 29 | 752,754
243 Vi du didu ché 29 | 738,740
244 Vi du didu ché29 | 724,726
245 Vi du didu ché29 | 724,726
246 Vi du didu ché29 | 519,521
247 Vi du didu ché 29 | 664

248 Vi du didu ché29 | 650

249 Vi du diéu ché29 | 663

250 Vi du didu ché 30 | 245

251 Vi du didu ché 30 | 279

252 Vi du didu ché 30 | 279, 281
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Vi du diéu ché Téng hop diéu ché | Dit lidu
253 Vi du diéu ché 30 263

254 Vi du diéu ché 30 275

255 Vi du diéu ché 30 275

256 Vi du diéu ché 30 303

257 Vi du diéu ché 30 303

258 Vi du diéu ché 30 259, 261
259 Vi du diéu ché 30 275

260 Vi du diéu ché 30 285

261 Vi du diéu ché 30 293

262 Vi du diéu ché 30 275

263 Vi du diéu ché 30 289

264 Vi du diéu ché 30 285

265 Vi du diéu ché 30 259

266 Vi du diéu ché 30 323, 325
267 Vi du diéu ché 30 197

268 Vi du didu ché 30 217,219
269 Vi du diéu ché 30 223

270 Vi du diéu ché 30 251

271 Vi du diéu ché 30 211

272 Vi du diéu ché 30 233

273 Vi du diéu ché 30 251,253
274 Vi du diéu ché 30 261, 263
275 Vi du diéu ché 30 276

276 Vi du diéu ché 38 228

277 Vi du diéu ché 40 155

278 Vi du diéu ché 40 194, 196
279 Vi du diéu ché 41 202

280 Vi du diéu ché 43 604

281 Vi du diéu ché 43 604

282 Vi du diéu ché 43 618

283 Vi du diéu ché 45 301

284 Vi du diéu ché 45 301

285 Vi du diéu ché 45 301
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(Bang 76)
Vi du Céu trac
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(Bang 77)
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(Bang 78)
Vidu |Céu tric
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(Bang 79)
Vidu |CAu tric
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(Bang 80)
Vidu | Céu tric
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(Bang 81)
Vidu |Céau tric
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N
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(Bang 82)
Vidu |Céu tric
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(Bang 83)
Vidu |Céhutric
Me  3HCI
N s 1 o
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(Bang 84)
Vidu CAu tric
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N N= ,— OH
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(Bang 86)
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(Bang 87)
Vidu CAu trac
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(Bang 88)
Vidu |Céu tric
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(Bang 89)
Vidu CAu tric
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(Bang 90)
Vidu | Céhu tric
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(Bang 91)
Vidu Céu tric
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(Bang 92)
Vidu CAu tric
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(Bang 94)
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(Bang 95)
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(Bang 96)
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(Bang 97
Vidy | Chu tric
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(Bang 98)
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(Bang 102)
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(Bang 105)
Vi | Ténohop | Dir licu
du. ; i
590, 592
1,20-1,52 (6H, m), 1,60-1,81 (1H, m), 1,85-2,03 (2H,
m), 2,15-2,29 (1H, m), 2,77-3,00 (2H, m), 3,09-3,75
1 Vidul (9H, m), 3,75-4,77 (5H, m), 4,84-4,97 (1H, m), 7,65-
7,71 (1H, m), 7,74 (1H, d, J = 1,3Hz), 8,48-8,56 (1H,
m), 8,79-8,85 (1H, m), 10,60-11,20 (1H, m), 11,45-
11,84 (1H, m), 12,20-12,38 (1H, m)
2 Vidy?2 657
624
1,40-1,54 (6H, m), 1,61-1,75 (1H, m), 1,84-2,04 (2H,
m), 2,16-2,28 (1H, m), 2,84-3,12 (3H, m), 3,16-3,30
3 Vi du 3 (3H, m), 3,46-3,62 (6H, m), 4,55-4,72 (2H, m), 4,94
' (1H, d, J = 15Hz), 5,05 (1H, brs), 7.95 (1H, s), 8,40
(1H, t, J = 1Hz), 8,47 (1H, s), 8,85 (1H, d, J = 1Hz),
10,6 (1H, brs), 11,1 (1H, brs), 12,4 (1H, s), 12,7 (1H,
brs)
4 Vidu4 632
5 Vidu5 548, 550 [M-H]-
6 Vidu 6 570
7 Vidu7 662
8 Vidu8 648
624 v
1,05-1,15 (6H, m), 1,20-1,52 (3H, m),2,75-4,20 (14H,
9 Vidu9 m), 4,40-4,80 (4H, m), 7,80-7,87 (1H, m), 7,88-7,96
(2H, m), 8,53 (1H, s), 8,84 (1H, s), 10,63 (1H, brs),
11,33-11,76 (1H, m), 12,30-12,42 (1H, m)
10 Vidul 648
11 Vidul 638, 640
12 Vidul 638, 640
13 Vidul 624
14 Vidul 624
15 Vidul 638
16 Vidul 638, 640
17 Vidul 636
18 Vidul 662
19 Vidu 1 590
20 Vidul 590, 592
21 Vidul 636
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51221

Vi
du

Tong
hop

Dir liéu

22

Vidul

576, 578

1.34-1,50 (6H, m), 1,62-1,73 (1H, m), 1,84-2,02 (2H,
m), 2,17-2.28 (1H, m), 2,92-4,27 (13H, m), 4,55-4,69
(2H, m), 4,87-4,96 (1H, m), 5,04 (1H, brs), 7,68 (1H, d, J
~ 14Hz), 7,74 (1H, d, T = 1,4Hz), 8,43 (1H, s), 8,84 (1H,
d. 1= 1,2Hz), 10,57 (1H, brs), 12,32 (1H, s)

23

Vidul

662

24

Vidul

576, 578

25

Vidul

590

26

Vidul

576

27

Vidul

682, 684

28

Vidul

604

0.89 (3H, t, J = 7,3Hz), 1,47 3H, d, ] = 7,1Hz), 1,60-
1,74 (2H, m), 1,83-2,01 (3H, m), 2,16-2,26 (1H, m), 2,85-
3.91 (14H, m), 4,58-4,77 (2H, m), 4,87-4,96 (1H, m),
5.02-5.11 (1H, m), 7,70 (1H, d, J = 1,3Hz), 7,74 (1H, d, J
— 13Hz), 8,47 (1H, s), 8,84 (1H, d, ] = 1,1Hz), 10,59
(1H, brs), 11,11 (1H, brs), 12,32 (1H, s)

29

Vidul

604

30

Vidul

636

136 3H, d, ] = 6,4Hz), 1,44 (3H, d, ] = 7,1Hz), 1,59-
1,69 (1H, m), 1,85-1,96 (2H, m), 2,14-2,22 (1H, m), 2,87-
3.20 (4H, m), 3,20-3,74 (9H, m), 4,47-4,53 (1H, m), 4,61-
4.69 (1H, m), 4,79-4,85 (1H, m), 5,03-5,10 (1H, m), 7.80-
7.85 (1H, m), 7,91-7,96 (2H, m), 8,47 (1H, s), 8,86 (1H,
d. 7 = 12Hz), 10,48 (1H, brs), 10,76 (1H, brs), 12,34-
12,38 (1H, m)

31

Vidul

604

0.89 (3H, t, J = 7,4Hz), 1,18-1,52 (3H, m), 1,58-1,75
(2H, m), 1,81-2,02 (3H, m), 2,14-2,27 (1H, m), 2,78-2.,95
(2H, m), 3,07-3,98 (10H, m), 4,37-4,78 (3H, m), 4,85
4,98 (1H, m), 7,69 (1H, s), 7,74 (1, d, T = 1,2Hz), 8,52
(1H, s), 8,80-8,84 (1H, m), 10,59 (1H, brs), 11,29-11,79
(1H, m), 12,32 (1H, s), 12,50-13,07 (1H, m)
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(Bang 107)
Vi | Ténghop | Dit licu
au : :
622
1.14-1,51 (6H, m), 1,61-1,78 (1H, m), 1,83-2,00 (2H,
m), 2,11-2,24 (1H, m), 3,00-4.30 (12H, m), 4,48 (1H,
32 | Videl | ddJ=74, 14.8Hz), 4,64 (1H, d, ] = 14,0Hz), 4,76 (1H,
d. 1 = 14.5Hz), 5,07 (1H, brs), 7,77-7,83 (1H, m), 7.90-
8.04 (2L m), 8.41-848 (IH, m), 8,85 (IH, d, J =
1.3Hz), 11,05-11,60 (111, m), 12.28-12,42 (1H, m)
635
1.36 3H. d, J = 63Hz), 1,59-1,69 (1H, m), 1,83-1,97
(1L m), 2,13-2,22 (1H, m), 2.85-2,89 (2H, m), 3,03-
33 | Vidul |3.78 (11H, m), 4,07 3H, s), 4,39-4,87 (4H, m), 8,38-
8.41 (1L m), 8.49-8.52 (1H, m), 8,75-8,80 (IH, m),
8.84 (1L d, J = 1,3Hz), 10,50 (1H, brs), 10,76-11,73
(1H, m), 12,34 (1HL s), 12,40-12,90 (1H, br)
34 |Vidu2 | 629
35 |[Vidu2 | 671
36 | Vidu2 | 671
37 |Viduz | 671
38 |Vidu2 | 657
39 |Viduz | 643
20 | Vidu2 | 643
41 |Vidu3 | 634
42 [Vidu3 | 646 [M-H]-
43 | Vidu3 | 634,636
44 |[Vidu3 | 634
45 | Vidu3 | 620,622
16 | Vidu3 | 634
47 | Vidu3 | 620
48 | Vidu3 | 634
622
1.34-1.40 (3H, m), 1,58-1,76 (1H, m), 1,83-1,97 (2H,
m), 2.11-2,23 (1H, m), 2,90 (H, t, J = 7,6Hz), 3,03-
49 |Vidu3 [3.97 (13H, m), 4.42-4,56 (1H, m), 4,60-4,87 3H, m),
779-7.85 (1H, m), 7.91-8,00 (2H, m), 8,51 (1H, d, J =
1.2Hz), 8,85 (1H, 4, J = 1,3Hz), 10,75 (1H, brs), 11,05-
11,45 (1ELm), 12.33-12,41 (1H, m)
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(Bang 108)
X; Eggg Dit lidu
576, 578
144 (3H, d, J = 6,5Hz), 1,62-1,73 (1H, m), 1,84-2,02
(2H, m), 2,17-2,28 (1H, m), 2,90 2H, t, ] = 7.7Hz),
o0 |vides |308:3.23 GH m), 330-339 (2, m). 3,42-4,07 (8H,
- m), 4,56-4,77 (3H, m), 4,88-4,96 (1H, m), 7,68 (1H, d, J
= "14Hz), 7,74 (1H, d, ] = 1,4Hz), 8,51 (1H, d, J =
12Hz), 8,83 (1H, d, J = 1,2Hz), 10,45-11,00 (1H, m),
11,44 (1H, brs), 12,26-12,43 (1H, m)
51 | Vvidu3 | 562
52 | Vidu3 | 634
53 | Vidu3 | 620
54 | Vidu3 | 648
55 | Vidu3 | 662
56 | Vidu3 | 662
57 | Vidu3 | 662
58 | Vvidu3 | 676
50 | vidu3 | 676
60 | Vidu3 | 622
61 |Vidu3 | 608
62 | Vidu3 | 622
63 | Vidu3 | 644
64 | Vidu3 | 622
65 |Vidu3 | 618
66 | Vidu3 | 604
67 |Vidu3 | 644
68 |Vidu3 | 630
69 | Vidu3 | 658
70 | Vidu3 | 644
71 | Vidu3 | 604
72 | Vidu3 | 652
73 | Vidu3 | 618
74 | Vidu3 | 632,634
75 | Vidu3 | 662
76 |Vidu3 | 670
77 | Vidu3 | 556
78 | Vidu3 | 570
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(Bang 109)

Vi Téng hop | Dit licu

an : :

79 |Vidu3 | 590
590, 592
0.80 (3H. t, J = 7.4Hz), 1,58-1,72 (2H, m), 1,82-2,02
(GH. m), 2,16:2,27 (1H, m), 2.89 (2H, t, J = 7,6Hz),

80 | Vidu3 |3.06-3.70 (13H, m), 4,60-4,78 (3H, m), 4,89-4,98 (1H,
m). 7.69 (I, d, J = 1,3Hz), 7.74 (1H, d, ] = 1.4Hz),
8.51 (1L d, ] = 12Hz), 8,84 (1H, d, J = 1,3Hz), 10,43
(1H. brs), 11,30 (1H, brs), 12,35 (1H, )

81 |Vidu3 | 604,606

82 |Vidu3 | 576

83 |Vidu3 | 562

84 |Vidu3 | 590

85  |Vidu3 | 568

86 |Vidu3 | 582

87 |Vidu3 | 596

88 |Vidu3 | 596

89 |Vidu3 | 596

90 |Vidu3 | 596

o1  |Vidu3 | 666

92 |Vidu3 | 666

03 |Vidu3 | 638

o4 |Vidu3 | 610

05 | Vidu3 | 624

9% |Vidu3 | 624

97 | Vidu3 | 620,622

98 | Vidu3 | 636,638

99 |Vidu3 | 634,636

100 |Vidu3 | 624

101 |Vidu3 | 634

102 |Vidu3 | 634

103 | Vidu3 | 596

104 | Vidu3 | 650

105 | Vidu3 | 650

106 |Vidu3 | 624
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(Bang 110)
Vi Téng hop | Dit liu
(il:1 y v
624
0,85 (3H, d, J = 6,6Hz), 0,90 (3H, d, J = 6,5Hz), 1,90-2,00
(1H, m), 2,60-2,71 (3H, m), 2,71-2,81 (2H, m), 2,91 (2H, t,
107 | Vidu3 J =17,7Hz), 3,05-3,25 (2H, m), 3,28-3,38 (2H, m), 3,49-3,67
(4H, m), 3,80-4,82 (5H, m), 7,82-7,90 (3H, m), 8,51 (1H, d,
J = 1,2Hz), 8,85 (1H, d, J = 1,3Hz), 10,25 (1H, brs), 11,62
(1H, brs), 12,36 (1H, s)
108 | Vidu3 622
109 | Vidu9 610
110 | Vidu3 636
624
1,27 3H, d, ] = 6,8Hz), 1,42 (3H, d, J = 6,5Hz), 1,55-1,80
(2H, m), 2,12-2,34 (2H, m), 2,92 (2H, t, J = 7,7Hz), 3,05-
111 | vidu3 3,25 (2H, m), 3,25-3,40 (2H, m), 3,48-3,79 (SH, m), 3,82-
i 3,97 (1H, m), 4,51 (1H, dd, J=17.2, 15,3Hz), 4,59-4,83 (3H,
m), 4,90-6,65 (2H, m), 7,96-7,99 (1H, m), 8,39-8,42 (1H,
m), 8,49-8,53 (1H, m), 8,84 (1H, d, J = 1,3Hz), 10,99 (1H,
brs), 11,75 (1H, brs), 12,37 (1H, s)
112 | Vidu3 676
113 | Vidu3 690
114 | Vidu3 588, 590 [M-H]-
115 | Vidu3 602, 604 [M-H]-
116 | Vidu3 602, 604 [M-H]-
117 | Vidu3 602, 604 [M-H]-
610
1,06-1,14 (6H, m), 1,43 (3H, d, J = 6,8Hz), 2,92-3,15 (4H,
118 | Vidu9 m), 3,16-3,45 (2H, m), 3,51-3,75 (4H, m), 3,80-4,84 (6H,
i m), 4,97-5,24 (1H, m), 7,80-7,86 (1H, m), 7,87-7,97 (2H,
m), 8,42-8,48 (1H, m), 8,86 (1H, d, J = 1,2Hz), 10,00-11,50
(2H, m), 12,37 (1H, s)
636
1,21 (3H, d, T = 6,8Hz), 1,40 (3H, d, J = 6,5Hz), 1,60-1,71
(2H, m), 2,17-2,30 (2H, m), 2,91 (2H, t, J = 7.7Hz), 3,08-
119 | Vidu3 3,25 (2H, m), 3,29-3,37 (2H, m), 3,50-3,70 (4H, m), 3,87-
i 3,98 (1H, m), 4,38 (1H, dd, J = 7,5, 15,3Hz), 4,50-6,00 (5H,
m), 7,79-7,85 (1H, m), 7,94-8,00 (2H, m), 8,51 (1H, d, J =
1,2Hz), 8,85 (1H, d, J = 1,3Hz), 11,08 (1H, brs), 11,63 (1H,
brs), 12,37 (1H, s)
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(Bang 111)
X; Eggg Dit lidu
622
1,22 3H, d, J = 6,8Hz), 1,41 (3H, d, J = 6,5Hz), 1,57-
120 |vides | L75 @H m),212-2,33 (2H, m), 3,11-4,03 (7H, m), 4,20
13 | (2, s), 4,25-5,21 (TH, m), 7,78-7,85 (1H, m), 7,95-8,03
(2H, m), 8,50 (1H, d, J = 1,2Hz), 8,85 (1H, d, J = 1,3Hz),
10,60-11,70 (2H, m), 12,38 (11, s)
121 | Vidu3 650
122 | Vidu3 632
123 | Vidu4 604
124 | Vidu4 632
125 | Vidu5 576, 578 [M-H]-
126 | Vidu5 602, 604 [M-H]-
127 | Vidu5 576, 578 [M-H]-
128 |Vidus | 588,590 [M-H]-
129 |Vidu5 576, 578 [M-H]-
588, 590 [M-H]- ,
0,33-0,54 (2H, m), 0,60-0,72 (2H, m), 1,13-1,50 (4H,
m), 2,75-2,81 (3H, m), 2,81-3,07 (3H, m), 3,11-3,74 (7H,
130 | Vidu5 |m),3,74-4,94 (7TH, m), 7,68 (1H, d, J = 1,4Hz), 7,74 (1H,
d, ] = 1,4Hz), 847-8,57 (1H, m), 8,78-8,86 (1H, m),
10,58 (1H, brs), 11,33-11,77 (1H, m), 12,22-12,42 (1H,
m)
131 | Vidub6 610, 612
132 | Vidub6 592
133 | Vidu7 | 676
134 | Vidu7 676
135 | Vidu7 690
136 | Vidu8 662
137 |Vidu8 676
138 | Vidu9 638
139 | Vidu9 | 654
636 [M+H]+
1,34-1,41 (3H, m), 1,47 3H, d, J = 7,0Hz), 1,60-1,74
(1H, m), 1,86-1,97 (2H, m), 2,11-2,23 (1H, m), 2,81-4,17
140 | Vidu1 (15H, m), 4,43-4,54 (1H, m), 4,61-4,71 (1H, m), 4,75-
1114 84 (1H, m), 5,01-5,12 (1H, m), 7,79-7,84 (1H, m), 7.91-
8.00 (2H, m), 8,45-8,49 (1H, m), 8,85 (1H, d, J = 1.2Hz),
10,85 (1H, brs), 10,95-11,31 (1H, m), 12,30-12,41 (1H,
m)
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Vi
du

Tong hop

Dir liéu

141

Vidul

622 [M+H]+

1.34-1,47 (6H, m), 1,60-1,74 (1H, m), 1,86-1,97 (2H,
m), 2,11-2,23 (1H, m), 3,10-4,29 (13H, m), 4,42-4,54
(1H, m), 4,57-4,72 (1H, m), 4,74-4,83 (1H, m), 5,09
(1H, brs), 7.78-7,85 (1H, m), 7,91-8,02 (2H, m), 845
(1H, s), 8,86 (1H, d, J = 1,3Hz), 10,75-11,42 (1H, m),
12,32-12,41 (1H, m)

142

Vidu3

590, 592 [M+H]+

121-131 (1H, m), 1,35-1,49 (6H, m), 1,61-1,74 (1H,
m), 1,84-2,02 (2H, m), 2,13-2,29 (1H, m), 2,79-2,98
(2H, m), 3,10-3,98 (10H, m), 4,40-4,77 (3H, m), 4,87-
4,98 (1H, m), 7,67 (1H, d, J = 1,3Hz), 7,74 (11, d, T =
13Hz), 8,52 (1H, s), 8,82 (1H, s), 10,39-10,97 (1H, m),
11.25-11,65 (1H, m), 12,25-12,42 (1H, m), 12,56-13,02
(1H, br)

143

Vidu3

604, 606 [M+H]+

0.80 (3H, t, J = 7,4Hz), 1,22-1,30 (1H, m), 1,40-1,49
(2H, m), 1,59-1,73 (2H, m), 1,83-2,03 (3H, m), 2,14-
227 (1H, m), 2,80-2,97 (2H, m), 3,10-3,95 (12H, m),
4.42-479 (3H, m), 4,88-4,97 (1H, m), 7,69 (1H, d, J =
1.3Hz), 7,74 (1H, d, ] = 1,3Hz), 8,52 (1H, s), 8,83 (1H,
5), 10,38-11,04 (1H, m), 11,20-11,74 (1H, m), 12,21-
13,19 (2H, m)

144

Vi du 144

590, 592 [M+H]+ |
1,13-1.45 (6H, m), 1,46-2,29 (4H, m), 2,53-2,70 (2H,
m), 2,80-3,84 (14H, m), 4,00-5,18 (4H, m), 6,09 (4H, s),
7.57 (14, s), 7,71 (1H, s), 8,47 (1H, s), 8,79 (1H, d,
J=1,2Hz), 9,15-10,50 (1H, m), 11,70-12,50 (1H, m)

Khé ning tmg dung trong cong nghiép

179/185

Hop chit ¢6 cong thirc (I) hodc mubi cia chung 1a chit didu bién di thé

duong tinh-thu thé M3 muscarinic, va do d6 co thé duoc sir dung lam thudc dé ngan

ngua hodc didu tri cac bénh vé bang quang/duong tiét niéu két hop véi sy co that

bang quang qua thu thé M3 muscarinic.
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YEU CAU BAO HO
1. Hop chét c6 cong thurc (T) hodc mubi cia chiing:

[Cong thure 9]

3

R’ S (R,
/zj[N»_H@,NNL\N W-COLH (1)
R N —WTLY,
__/
0] N

(trong d6

R! 12 -N(-R'")(-R'?), hodc amin vong ma ¢ thé duoc thé,

R!! 14 Ci.6 alkyl,

RI2 13 C1. alkyl ma c6 thé duge thé, hodc Cs.g xycloalkyl ma 6 thé duoc thé,

R? 13 aryl ma c6 thé duogc thé, di vong thom don vong ma co thé duoc thé,
hoic di vong thom hai vong ma c6 thé duoc thé,

céc R3 1a gibng nhau hodc khac nhau, va mdi R31a Cy.6 alkyl,

W 1a Ci.6 alkylen, va

n 12 s6 nguyén nam trong khoang tir 0 dén 4).

2. Hop chét hogc mubi ciia ching theo diém 1, trong d6

R!1a

i. amin vong ma co thé duoc thé bsi tr 1 dén 5 nhém thé duoc chon tr nhom
bao g@)m Nhém G va oxo, hodc

ii. -N(-R!)(-R1?),

R 1a Cy6 alkyl, va

R12 13 Ci. alkyl ma c6 thé dugc thé boi tir 1 dén 3 nhom thé duoc chon tur
cac nhém thé duoc néu trong muc tir (b) dén (g), va (n) ciia Nhom G,

R?1a

i. phenyl ma co thé duogc thé bai tir 1 dén 5 nhém thé dugc chon tir Nhom G,

ii. thienyl ma c6 thé dugc thé boi tir 1 dén 3 nhém thé duge chon tir Nhom G,

iii. pyridyl ma c6 thé duoc thé boi tr 1 dén 3 nhom thé dugc chon tir Nhém
G, hoiac
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iv. benzothienyl ma cé thé dugc thé boi tir 1 dén 5 nhom thé duoc chon tir
Nhém G, va

Nhém G 1a nhém thé duge chon tir nhom bao gbm:

(2) C1.6 alkyl ma c6 thé duge thé boi it nhat mot nhém duge chon tir nhom
bao gdbm -OH, -O-(C1.s alkyl), -CN, -SO2-(Ci-6 alkyl), va halogen,

(b) -OH,

(¢) -O-(Ci.6 alkyl ma c6 thé duoc thé boi it nhdt mdt nhom duge chon tir
nhém bao gém -OH, -O-(Ci alkyl), -CN, -SO2-(Ci-6 alkyl), va halogen),

(d) Cs.g xycloalkyl,

(e) -O-(Cs.g xycloalkyl),

(f) halogen,

(g) -CN,

(h) -SO2-(C1-6 alkyl),

(i) -CO»-(Ci6 alkyl) va -COOH,

(j) -CO-N(C 1.6 alkyl)2, -CO-NH(C1-6 alkyl), va -CONHo,

(k) -CO-(C1.6 alkyl),

(1) -S02-N(C 16 alkyl)2, -SO2-NH(C1.6 alkyl), va -SO,NH2,

(m) -N(Ci-6 alkyl)z, -NH(C1.6 alkyl), va -NHo,

(n) di vong no, va

(o) di vong no-O-.

3. Hop chét hoic mudi ctia chiing theo diém 2, trong d6

R!1a

i. pyrolidin-1-yl hoac piperidin-1-yl, trong d6 mdi pyrolidin-1-yl va
piperidin-1-yl duogc thé boi tir 1 dén 2 nhom thé dugc chon tir nhém bao gom Ci.6
alkyl va halogeno-Ci.¢ alkyl, hodc

ii. -N(-R)(-R1?),

R 1a Ci.6 alkyl, va

RI2 13 C1.6 alkyl ma co thé dugc thé véi mot nhom duge chon tir nhém bao
gdm Cs.g xycloalkyl va -O-(Ci.6 alkyl),

R?1a
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i. phenyl ma co thé dugc thé boi tir 1 dén 3 nhom duogce chon tr nhom bao
gbm Cis alkyl, halogeno-Cis alkyl, -O-(C1.6 alkyl), -O-(halogeno-Cis alkyl),
halogen, Cs.g xycloalkyl, va -CN,

ii. thienyl ma co thé duoc thé boi tir 1 dén 3 nhom dugc chon tir nhom bao
gbm Ci.6 alkyl, halogeno-Ci.6 alkyl, -0-(C1-6 alkyl), Cz.g xycloalkyl, va halogen,

iii. pyridyl ma c6 thé dugc thé boi tir 1 dén 3 nhom duge chon tir nhém bao
gdbm Ci.6 alkyl, halogeno-Ci.6 alkyl, -O-(C16 alkyl), Css xycloalkyl, va halogen,
hodc

iv. benzothienyl,

W 1a Ci.3 alkylen, va

n 132 0 hoac 1.

4. Hop chét hodc mubi ciia chiing theo diém 3, trong do
R?1a
(a) phenyl dugc thé hai 1an béi triflometyl va flo,
(b) thienyl dugc thé mot 1an bei triflometyl hodc clo, hodc
(¢) pyridyl dugc thé hai 1an boi triflometyl va metoxy, va

W 1a metylen hoéc etylen.

5. Hop chét hogc mubi ciia chiing theo diém 3, trong do

R! 1a pyrolidin-1-yl hodc piperidin-1-yl, trong d6 mdi pyrolidin-1-yl va
piperidin-1-yl dugc thé boi tir 1 dén 2 nhom thé duge chon tir nhom bao gbom Ci-6
alkyl va halogeno-Ci.6 alkyl, va

R?1a

i. thienyl ma c6 thé dugc thé bsi 1 hodc 2 nhém the duge chon tr nhom bao
gbm halogeno-Ci.6 alkyl va halogen, hodc

ii. phenyl ma c6 thé dugc thé boi 1 hodc 2 nhém thé duoc chon tir nhom bao
gbm halogeno-C1.6 alkyl va halogen, va

W 1a metylen hodc etylen.

6. Hop chat hodc mubi cta chung theo diém 1, trong d6 hop chét 12 hop chét dugc

chon tir nh6m bao gdm:
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axit 3-[(2S)-4-(5-{[4-(4-clothiophen-2-y1)-5- {[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl] carbamoyl }pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic,

axit 3-[(3R)-4-{5-[(4-[3 -flo-5-(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin-1-yl]metyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-
metylpiperazin-1-yl]propanoic,

axit [(3R)-4-{5-[(4-[3 -flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-
1-yljmetyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-y1}-3 -metylpiperazin-1-yl]axetic,

axit  3-(4-{5-[(4-[3 -flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl)carb amoyl]pyrazin-2-yl}piperazin-1-yl)prop anoic,

axit 3-[(2R)-4-(5-{ [4-(4-clothiophen-2-y1)-5-{ [(2R)-2-etylpyrolidin-1-
yl]metyl}-1,3 -thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic,

axit 3-[(3R)-3-metyl-4-{5-[(5-{ [(2R)-2-metylpyrolidin-1-yl]metyl} -4-[4-
(triflometyl)thiophen-2-yl]-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-1-
yl]propanoic,

axit 3-(4-{5-[(5-{[(2R,5R)-2,5 -dimetylpyrolidin-1-yl]metyl}-4-[3-flo-5-
(triflometyl)phenyl]-1,3 -thiazol-2-yl)carbamoyl] pyrazin-2-yl}piperazin-1-
yl)propanoic, va

axit 3-{(2R)-4-[5-({5 -[(dietylamino)metyl]-4-[3 -flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-yl1} carbamoyl)pyrazin—2—yl]-2-metylpiperazin- 1-yl}propanoic.

7. Hop chit hodc mubi ca chiing theo diém 6, trong d6 hop chat 13

axit 3-[(28)-4-(5-{[4-(4-clothiophen-2-y])-5- {[(2R)-2-metylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl] carbamoyl} pyrazin-2-yl)-2-metylpiperazin- 1-
yl]propanoic.

8. Hop chét hodc mubi ctia chiing theo diém 6, trong d6 hop chét 1a
axit 3-[(3R)-4-{5-[(4-[3-flo-5 ~(triflometyl)phenyl]-5-{[(2R)-2-
metylpyrolidin-1-yljmetyl}-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl}-3-

metylpiperazin-1-yl]propanoic.
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9. Hop chét hoic mudi ciia ching theo diém 6, trong d6 hop chét 1a
axit [(3R)-4-{5-[(4-[3 -flo-5-(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-
1-yl]metyl}-1,3-thiazol-2-yl)carb amoyl]pyrazin-2-yl}-3-metylpiperazin-1 -ylJaxetic.

10. Hop chét hoic mubi ctia chiing theo diém 6, trong d6 hop chét 12
axit  3-(4-{5-[(4-[3-lo-5 ~(triflometyl)phenyl]-5-{ [(2R)-2-metylpyrolidin-1-
yl]metyl}-1 3-thiazol-2-yl)carbamoyl]pyrazin-2-yl}piperazin-1 -yl)propanoic.

11. Hop chét hodc mudi cia ching theo diém 6, trong d6 hop chét 1a

axit 3-[(2R)—4-(5-{[4-(4-c10thiophen-2-y1)-5-{[(2R)—2-etylpyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl]carb amoyl }pyrazin-2-yl)-2-metylpiperazin-1-
yl]propanoic.

12. Hop chét hodc mudi cua ching theo diém 6, trong d6 hop chat 13

axit 3-[(3R)-3-metyl-4-{5-[(5-{ [(2R)-2-metylpyrolidin-1-yl]metyl}-4-[4-
(triflometyl)thiophen-2-yl1]-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} pip erazin-1-
yl]propanoic.

13. Hop chit hodc mubi cta chung theo diém 6, trong d6 hop chat 13

axit 3-(4-{5-[(5-{[(2R,5R)-2,5-dimetylpyrolidin—1-y1]mety1}-4-[3-ﬂ0-5 -
(triflometyl)phenyl]-1,3 -thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperazin-1-
yl)propanoic.

14. Hop chét hodc mubi ctia ching theo diém 6, trong d6 hop chét 1a
axit 3—{(2R)-4-[5-({5-[(dietylamino)metyl]-4-[3-ﬂ0-5-(triﬂometyl)phenyl]-

1 ,3-thiazol—2-yl}carbamoyl)pyrazin—Z-yl]-2-mety1piperazin- 1-yl}propanoic.

15. Dugc phim bao gdm hop chét hodc mudi cta ching theo diém 6, va ta dugc

dugce dung.
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16. Dugc phim dé ngan nglra hodc didu tri cac bénh vé bang quang/dudng tiét niéu
két hop vé6i su co thit bang quang qua thu thé M3 muscarinic, bao gdm hop chat

hodc mudi cua chiing theo diém 6.

17. Hop cht dimaleat cta axit 3-[(28)-4-(5-{[4-(4-clothiophen-2-yl)-5—{[(2R)-2-
metylpyrolidin-1-yl]metyl}-1,3 -thiazol-2-yl]carbamoyl} pyrazin-2-yl)-2-
metylpiperazin-1-yl]propanoic.

18. Hop chét theo diém 17 ¢ dang tinh the.

19. Hop chét theo diém 18 & dang tinh thé, c6 cac dinh & 26 (°) 1a 5,7, 6,6, 10,5,
12,0, 13,3, 15,8, 16,6, 17,3, 19,0, va 26,2 dugc xac dinh béng su nhiéu xa bot tia X.

20. Duogc phém bao gém hop chat theo diém 19 & dang tinh thé, va ta dugc duogc
dung.

21. Dugc pham dé ngin ngira va didu tri cac bénh vé bang quang/dudng tiét niéu két

hop v6i su co thit bang quang qua thu thé M3 muscarinic, bao gdbm hop chét theo
diém 19 & dang tinh thé.
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