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HOP CHAT 2-AXYLAMINOTHIAZOL HOAC MUOI CUA CHUNG VA DUJC
PHAM CHUA CHUNG

(57) Sang ché dé cap dén hop chit hiru dung lam thanh phan hoat tinh ctia duoc

pham dé diéu tri roi loan chtic nang tich chua, réi loan chiic nang bai tiét va

bénh & dudng tiét niéu dudi. Cu thé hon, cac tac gia sang ché da phat hién ra

rang, hop chét thiazol ¢6 pyrazin-2-cacbonylamino duogc thé tai vi tri 2 1a chét

diéu bién di lap thé duong tinh thu thé muscarinic kiéu phu M, hiéu quéa va hitu

dung lam chat dé phong ngtra va/hoéac diéu tri cac bénh & bang quang hodc

duong ti€t niéu, lién quan dén su co bang quang do thu thé muscarinic kiéu phu

M,;. Do d6, séng ché d& cap dén hop chét 2-axylaminothiazol hodc mudi cta

ching theo sang ché c6 cong thue (1) sau:

R' /IS%H
/ Na= CO,H
R? N Ow N(__—><R3

)

trong d6 cac ky hiéu 1a nhu dugc x4c dinh trong ban mé ta, hop chat nay co thé



dugc sir dung lam chét dé phong ngira va/hodc didu tri cac bénh ¢ bang quang
hodc dudng tiét niéu, lién quan dén su co bang quang do thy thé muscarinic kiéu

phu M, vi du, r6i loan chtic nang bai tiét nhu bang quang hoat dong kém.
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Linh vue ki thuat dwoc dé cap

Séng ché dé xuét hop chét 2-axylaminothiazol hogic mudi ctia ching, hitu
dung 1am thanh phin hoat tinh cia duoc phim, dic biét 1a dugc phim dé diéu tri
c4c bénh & bang quang hoic dudng tiét niéu, lién quan dén sy co bang quang do thu

thé muscarinic kiéu phu Ms.
Tinh trang k¥ thuit ciia sdng ché

Vai trd quan trong ctia dudng tiét niéu dudi d6 1a tich chira va bai tiét nudc
tidu, qu4 trinh nay duoc didu hoa bdi hoat dong phbi hop ctia bang quang va niéu
dao. Cu thé 13, trong qua trinh tich chira nuée tiéu, co tron bang quang gin ra va co
vong nidu dao co lai, bing cach d6 trang thai khéng ni¢u dao cao duge duy tri va do
d6, kha ning kim tiéu tién duoc duy tri. Mat khéc, trong qud trinh bai tiét, khi co
tron bang quang co lai, thi co tron niéu dao gidn ra va su co cua co vong ni¢u dao
ngoai cling dwoc ngan chin. Vi du vé ri loan & dudng tiét nidu dudi bao gdm cac
ri loan chirc ning tich chira nhu bang quang ting hoat dong, trong d6 nude tidu
khong thé giit dwoc trong qué trinh tich chira va cac ri loan bai tiét nudc tiéu, trong
d6 nudc tidu khong thé din luu mot cach ddy du trong qué trinh bai tiét do su gia
tang tinh khang ni¢u dao hodc su suy gidm luc co bang quang. Hai loai rdi loan

chirc ning nay c6 thé xuét hién ddng thoi trong mot s6 trudng hop.

Céc ri loan chirc ning bai tiét giy ra do su suy gidm lyc co bang quang
hodc sy tang tinh khang niéu dao trong qué trinh bai tiét va dan dén kho bai tiét, rin
khi bai tiét, dong tiu yéu, kéo dai thoi gian bai tiét, gia ting nude tidu du, giam
hiéu qua bai tiét hoic tuong tu. Su suy giam luc co bang quang trong qua trinh bai
tiét duoc goi 1a bang quang hoat déng kém, bang quang khong co hodc twong tu.
Déi v6i yéu t 1am suy giam luc co bang quang trong qua trinh bai tiét, cac yéu t6
d3 biét bao gdbm yéu t6 lién quanr dén tudi tac tang 1én, bénh tiéu dwong, phi dai tién
liét tuyén lanh tinh, cac bénh v& thin kinh nhu bénh Parkinson va bénh da xo clmg,
tén thuong tay sbng, tén thwong day than kinh do phiu thuat ving chau va bénh
tuwong ty (Reviews in Urology, 15: pp. 11-22 (2013)).



Déi véi co ché ghy kich thich su co bang quang trong qué trinh bai tiét, sy
lién quan cta qué trinh kich thich thu thé muscarinic da dugc biét dén. N6i cach
khéc, ddy than kinh ving chiu ma la day than kinh phé giao cam phan b t6i bang
quang bj kich thich trong qu4 trinh bai tiét va axetylcholin dwoc giai phong ra tir cac
ddu mut than kinh. Axetylcholin giai phong ra gin két voi thu thé muscarinic & co
tron bang quang d gy ra sy co co tron bang quang (Journal of Pharmacological
Sciences, 112: pp. 121-127 (2010)). Céc thu thé muscarinic hién nay dugc phan
chia thanh 5 kiéu phyu, M1, Mz, M3, M4 va Ms va d4 biét ring, kidu phu lién quan
dén su co co tron bang quang chi yéu 14 M3 (Pharmacological Reviews, 50: pp-

279-290 (1998) va The Journal of Neuroscience, 22: pp. 10627-10632 (2002)).

D6i véi chit tri liéu dé diéu tri suy gidm luc co bang quang trong qua trinh
bai tiét, betanechol clorua ma 14 thuéc chi véan thy thé muscarinic khong chon loc
hodc distigmin bromua ma 14 thudc rc ché cholin esteraza 1a cac thubc di biét. Tuy
nhién, d4 biét ring, nhitng thubc nay c6 cac tac dung phu tiét axetylcholin, nhu tiéu
chay, dau bung va v md hoi. Ngoai ra, con cudng cholin d6i khi xuit hién 1a tac
dung phu nghiém trong, do d6 cin phai thén trong khi sir dung (UBRETID (nhin
hiu di ddng ky) dang vién nén 5mg, Torii Pharmaceutical Co., Ltd:, bdt Besacolin
5% (nhén hi¢u da déng ky), Eisai Co., Ltd.).

Mit khac, v& nguyén nhan cia su tdng tinh khang niéu dao, rdi loan chirc
ning bai tiét két hop véi phi dai tidn liét tuyén lanh tinh 1a 1o rang, ddy 13 bénh
duge dic trung boi sy bit tic mot phén niéu dao do phi dai ndt ctia cac mé tién list
tuyén. Céc thudc dbi khang thy thé adrenergic loai o hién nay da dugc st dung lam
chét trj liéu ddi véi cac rdi loan chirc ning bai tiét két hop véi phi dai tién lict tuyén
lanh tinh (Pharmacology, 65: pp. 119-128 (2002)). Mt khac, tinh hiéu qua cta cac
thudc d6i khang thu thé adrenergic loai ou dbi véi céc rdi loan chirc ning bai tiét
khong két hop véi phi dai tién list tuyén lanh tinh con chua 3 rang, khi so sanh véi
céc r6i loan chirc ning bai tiét két hop véi phi dai tién liét tuyén lanh tinh (Journal
of Pharmacological Sciences, 112: pp. 121-127 (2010)).

Ngoai ra, trong céc réi loan chirc ning bai tiét do suy gidm luc co bang
quang hodc sy tdng tinh khang niéu dao, nudc tidu du sau khi bai tiét c6 thé duoc

quan sét thiy trong mét sb truong hop. Nuéc tiéu du ting c6 thé din dén giam dung
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tich bang quang hi¢u qua va do d6, gdy ra cac triéu ching bang quang ting hoat
dong nhu tiéu tién nhidu 1in hodc céc triéu chimg nang nhu than @ nudce, trong mot

s trudmg hop.

Do d4, ¢6 nhu cau vé chat tri liéu hiéu qua hon doi véi cdc bénh & bang
quang hodc dudng ti€t niéu hodc triéu chimg cta chung gy ra do suy giam luc co

bang quang hodc ting tinh khang ni€u dao trong qué trinh bai tiét.

Tai liéu Sang ché 1 md ti hop chit ¢6 cong thuc chung (A) sau, bao gém
hop chét co cdng thirc (A1) duoc boc 16 trong vi du 315, ¢6 hoat tinh ting sinh té
bao Ba/F3 thong qua virut gdy ung thu bach ciu ting sinh tiy mén tinh & nguoi typ
P (c-Mpl) va c6 hoat tinh 1am ting tiéu ciu.

(A1)

(trong d6, R? 1a vong di vong thom ma c6 thé duge thé. Déi véi cac ky hicu
khéc, tham khéo trong cong bb don nay).

Tai lidu Séng ché 2 mo ta hop chét ¢ cong thirc chung (B) sau, bao gdm
hop chit c6 cong thuc chung (B1) sau duoc boc 16 13 hop chét 38, c6 tac dung hoat
hoéa 1én con duong AMPK.
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(trong dd, vong B 1a heteroarylen hodc vong tuong ty, J 1a -NR!3C(O)- hosc
nhém twong ty, D!, D? va D? [a N, CH, hoic nhém twong tw va E 1a -NR!R? hoic

nhém twong tw. D4i véi cac ky hiéu khac, tham khao cong bb qubc té nay).



Giai phép k¥ thuat d4 biét lién quan
Tai lidu Séng ché
Tai liéu Sang ché 1: Cong b qudc té s6 WO 2005/007651

Tai liéu Sang ché 2: Cong b quéc té s6 WO 2012/016217

Bin chit ky thuit cia sing ché
Vin dé ky thuat duoc giai quyét

Muc dich clia sang ché 1a d& xuét hop chit ma hitu dung lam thanh phin
hoat tinh cta dugc phém, dac biét 1a duoc phém dé phong ngira hodc diéu tri cac
bénh & bang quang hoic dudng tiét niéu, lién quan dén su co bang quang do thy thé
muscarinic kiéu phu M;.

Céch thire giai quyét van dé

Céc tac gid sang ché d4 phét hién ra ring, hop chét thiazol c6 pyrazin-2-
cacbonylamino duge thé tai vi tri 2 1 chét diu bién di l4p thé duong tinh thu thé
muscarinic kiéu phu M; rat t&t va hitu dung 1am chét dé phong ngira va/hodc didu
tri cac bénh & bang quang hogic dudng tiét niéu, lién quan dén sy co bang quang do
thu thé muscarinic kiéu phu Ms, nhd d6 d tao ra sang ché.

Cu thé hon, sang ché d& xudt hop chét c6 cong thirc (I) hosic mudi cua
chiing ciing nhu dugc phim chira hop chét c6 cong thire (I) hodc mudi cta ching va

ta duoc:

R’ S. H
/I) NON= COH (1)
R’ " >/_<_j>'N/\:>< '
0 \ N R®

trong do:
R! 1a -N(-R!")(-R?), hodc amin vong c6 thé duoc thé;
R" 1a Ci.6 alkyl;

R!21a Ci.6 alkyl c6 thé dugc thé, hodc Cs-s xycloalkyl c6 thé duoc thé;
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R? 12 aryl c6 thé dugc thé, vong di vong thom mét vong c6 thé dugc thé,

hodc vong di vong thom hai vong c6 thé duogc thé; va
R3 14 -H, -OH, -O-(C1-6 alkyl), ho#c halogen.

Ngoai ra, trir khi duoc xac dinh theo cach khac, khi cac ky hiéu trong mot
cong thirc héa hoc x4c dinh trong ban md ta nay ciing dugc st dung trong cdng thirc

héa hoc khéc, ky hiéu giéng nhau thi ¢6 y nghia nhu nhau.

Ngoai ra, trong tai liéu Sang ché 1, khong c6 bit ky phin mé ta no boc 16
hogic goi ¥ v& hop chit cu thé ma 13 hop chit c6 cong thuc (A), trong do, R 1a
pyrazinyl va cfing khéng hé boc 16 hoic goi ¥ vé su tc dong 1én thy thé muscarinic

hodc su tdc dong 1én cic bénh & bang quang hoic dudng tiét niéu.

Ngoai ra, trong tai liéu Sang ché 2, khong c6 bit ky phdn mé ta ndo boc 16
vé& hop chét cu thé ma 13 hop chét c6 cong thire (B), trong d6 vong B 1a thiazol va
khong hé boc 16 hodc goiy vé su tac dong 1én thu thé muscarinic hodc sy tac dong

1én c4c bénh & bang quang hoic dudng tiét nidu.

Ngoai ra, sang ché con dé xudt dugc phim, dic biét 1a duge phdm dé phong
nglra hodc didu tri cac bénh & bang quang hodc duong tiét niéu, lién quan dén su co
bang quang do thy thé muscarinic kiéu phu M3, chtra hop chit c6 cong thue (I) hodc
mudi ctia chiing. Ngoai ra, dugc phim chira chit phong ngira hodc didu trj cac bénh
& bang quang hogc dudng tiét niéu, lién quan dén su co bang quang do thu thé

muscarinic ki€u phu Ms, chtra hop chat c6 céng thic (I) hodc mudi ctia chiing.

Ngodi ra, séng ché con mé ta viéc st dung hop chét c6 cong thirc (I) hodc
mudi ctia chiing trong san xuét duoc phim dé phong ngira hodc didu tri cac bénh &
bang quang hoic duomg tiét niéu, lién quan dén sy co bang quang do thu thé
muscarinic kiu phu Ms; str dung hop chit ¢6 cong thirc (I) hodc mudi cta ching dé
phong ngira hogic diéu tri cc bénh & bang quang hoic dudng tiét nidu, lién quan
dén su co bang quang do thu thé muscarinic kidu phu Ms; hop chit ¢6 cong thirc (I)
hosic mubi cia ching d& phong ngira hodc didu tri c4c bénh & bang quang hoic
dudng tiét niéu, lién quan dén sy co bang quang do thu thé muscarinic kidu phu Ms;
va m6 t& phuong phép phong ngira hogic didu tri cac bénh & bang quang hodc duong

tiet niu, lién quan dén sy co bang quang do thu thé muscarinic ki€u phu Ms, bao
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gdm budce cho dbi tuong str dung mét lwong hidu quéa cia hop chét c6 cong thuc (I)
hogic mudi cta ching. Ngoai ra, “dbi twong” 12 ngudi hodic dong vat ¢6 vi khac can
dugc phong nglra hodc didu tri va theo mot phwong 4n cu thé, d6i twong 1 nguoi

can viéc phong nglra hodc diéu tri nay.

Hop chét c6 cong thirc (I) hosic mudi ciia ching c¢6 thé duge sir dung 1am
chit d& phong ngira va/hoic didu tri cic bénh & bang quang hoic duong tiét niédu,
lién quan dén su co bang quang do thu thé muscarinic kidu phu Ms, 1am chét didu

bién di 1ap thé dwong tinh thy thé muscarinic kiéu phu Ms.

MO ta vin tit cic hinh vé
FIG. 1 thé hién mAu nhidu xa bdt tia X coa hop chét trong vi du 8.
FIG. 2 thé hién mAu nhidu xa bot tia X caa hop chét trong vi du 206.

FIG. 3 thé hién mAu nhidu xa bot tia X cta hop chét trong vi du 207.
MO ta chi tiét sang ché
Céc phuong 4n thuc hién sang ché

Sau déy, sang ché s& dwoc mo ta mot cach chi tiét.

Chét diéu bién di lap thé duong tinh 13 hop chit ma n6 gén két voi vi tri di
1ap thé khong phai vi tri gin két phéi tir, chu yéu din dén sy thay dbi vé& cac céu
tric cua thu thé, do d6 c6 tac dung lam téng 4i luc cla chét cht van véi thu thé va
1am thay d6i mirc tin hidu cua chét chu vén. Trong co thé séng, ban than chét diéu
bién di lap thé duong tinh khong thé hién tac dung chu véan va lam ting tac dung
ctia chdt chu van ndi sinh. Vi du v& loi ich ctia chét didu bién dj l4p thé dwong tinh
d6i v&i chit chi van bao gdm (1) vi chit didu bién di lap thé duong tinh thé hién su
ting cuong kich thich cht chi van noi sinh theo cach phu thudc, nén c6 thé tranh
duogc céc tac dung phu, (2) vi chit didu bién di 1ap thé duong tinh gin két véi vi tri
khong phai vi tri gén két phéi ttr, nén c6 thé dat duoc tinh chon loc kiu phu cao va
(3) su khtr nhay thé hién trong chit chti van hiu nhu khong xay ra (Pharmacological
Reviews, 63: pp. 59-126 (2011)).

Trong ban mo ta nay, chét diéu bién di lap thé duong tinh thu thé muscarinic

kiéu phu M3 c6 nghia 13 hop chit ma né ting cudng tac dung do thu thé muscarinic
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kiéu phu M3 theo cach phu thudc kich thich chit cha van hodc theo cach phu thudc
kich thich than kinh. Nay, tic dung ting cudng su co bang quang duogc ky vong duy
nhit trong qué trinh bai tiét va do d6, c6 thé thiy ring, chét didu bién dj lap thé
duong tinh thy thé muscarinic kiéu phu M; hitu dung 13m chét dé cai thién cac tricu
chimg khéc nhau di kém theo rdi loan chirc ning bai tiét. Ngoai ra, nhe tac dung
dic higu v6i qué trinh bai tiét, hy vong réng, cac tac dung phu tiét axetylcholin da
biét d6i véi betanechol clorua hodc distigmin bromua c6 thé tranh dwoc. Ngoai ra,
vi chét diéu bién di 1ap thé dwong tinh thu thé muscarinic kiéu phu M3 lam tang luc
co bang quang trong qué trinh bai tiét, nén tac dung 1én cac rdi loan chirc nang bai
tiét gy ra do boi su tdng tinh khang ni€u dao ciing c6 thé duoc ky vong. Viéc giam
thiéu nude tiéu du do sy cai thién cac rdi loan chic ning bai tiét din t6i gia ting
dung tich bang quang hiéu qua va do d6, c6 thé ky vong vé su cai thién chirc ning
tich chira nude tidu va c6 thé tranh duoc cac rdi loan vé than. Nay, chét diéu bién di
lap thé duong tinh thy thé muscarinic kiéu phu M3 duoc ky vong 1a hitu dung lam
chit d& phong ngira va/hoic didu tri cic bénh & bang quang hogc dudng tiét niéu,
lién quan dn su co bang quang do thy thé muscarinic kiéu phu M;j. Céc tac gia
sang ché da phat hién ra hop chit ma n6 hoat dong nhu 13 chit didu bién, nho d6 da
tao ra sang ché.

A ¢

Trong ban md ta ndy, cac vi du vé “cdc bénh & bang quang hosc dudng tiét
ni€u, lién quan dén su co bang quang do thu thé muscarinic kiéu phu M3” bao gém
céc 1di loan vé bai tiét va ri loan chirc ning tich chira trong bang quang hoat ddng
kém, bang quang giam truong luc, bang quang khéng co, hoat ddng co bang quang
yéu, bang quang thn kinh, niéu dao khong gidn ra, rdi loan déng van co vong ni€u
dao ngoai, bang quang tang hoat déng, tiéu tién nhidu lan, chimg tiéu dém, tidu tién
khong tu chu, phi dai tién liét tuyén lanh tinh, viém bang quang k&, viém tién liét
tuyén mén tinh, sdéi ni¢u dao, hodc bénh tuwong ty va t5t hon 14 cac rdi loan vé bai
tiét va r6i loan chirc ning tich chira trong bang quang hoat dong kém, bang quang
giam truong lyc, bang quang khong co, hoat dong co bang quang yéu va bang

quang than kinh.

“Alkyl” bao gdm alkyl mach thing va alkyl mach nhanh. Do d6, “Ci.
alkyl” 14 alkyl mach thing hozc mach nhanh c6 tir 1 dén 6 nguyén tir cacbon va vi
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du cu thé vé nhom nay bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl va n-hexyl. Theo mdt phuong 4n cu thé, Ci.¢ alkyl 13
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, hodc tert-butyl.

“Xycloalky!” 1a nhém vong hydrocacbon no. Do d6, “Cs.s xycloalkyl” la
nhém vong hydrocacbon no ¢6 tir 3 dén 8 canh vong va vi du cu thé v& nhém nay
bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va
xyclooctyl. Theo mdt phuong an cu thé, Cs-s xycloalkyl 13 xyclopropyl, xyclobutyl,
xyclopentyl, hodc xyclohexyl; va theo phuong én khéc, xyclopropyl.

“Aryl” 1 nhém vong hydrocacbon thom Ce.14 mdt vong dén ba vong va vi
du cu thé vé& nhém nay bao gdm phenyl, naphtyl, tetrahydronaphtyl, indanyl va
indenyl. Theo mot phuong 4n cu thé, aryl 13 phenyl.

“Vong di vong thom mét vong” 1a nhém vong di vong thom mot vong cé tir
5 dén 7 canh vong, nhém nay c6 tir 1 &én 4 nguyén tir khac loai dwoc chon tir nhém
bao gdm nguyén tir nito, nguyén tir oxy va nguyén tir luu huynh 1am nguyén tir ciu
thanh vong. Vi du cu thé v& nhém niy bao gdm pyrolyl, pyrazolyl, imidazolyl,
triazolyl, furanyl, thienyl, oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl va pyrazinyl. Theo mét phuong 4n cu thé, vong di vong

thom mot vong 1a thienyl hodc thiazolyl; va theo phuong &n khéac 1a thienyl.

“Vong di vong thom hai vong” 14 nhém vong di vong thom hai vong, trong
d6 vong di vong thom mdt vong dugce ngung tu véi vong benzen hodc vong di vong
thom m6t vong va bao gdbm nhém vong duge hydro héa mot phin cta né. Vi du cu
th v& nhém nay bao gbm indolyl, isoindolyl, indazolyl, benzotriazolyl,
benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl, quinolyl, isoquinolyl,
xinolinyl, quinazolinyl, quinoxalinyl, naphtyridinyl, fropyridyl, thienopyridyl,
indolinyl, dihydrobenzofuranyl, dihydrobenzothienyl, dihydroquinolyl,
tetrahydroquinolyl, dihydroisoquinolyl, tetrahydroisoquinolyl, dihydrofropyridyl va
dihydrothienopyridyl. Theo mét phwong 4n cu thé, vong di vong thom hai vong 14
dihydrobenzofuranyl.

“Vong di vong no” 1a nhém vong no cé 3 dén 8 canh ma nhém nay cé tir 1

dén 4 nguyén tir khac loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir



oxy va nguyén tir luu huynh 1am nguyén tir ciu thanh vong va c6 thé dugc béc cau
bang alkylen thip va nguyén tir luu huynh ctia né 1am nguyén ti ciu thanh vong c6

thé dwoc oxy hoa.

“Amin vong” 12 nhém c6 lién két tai nguyén tir nito cdu thanh vong ciia cac
vong di vong no néu trén va vi du cu thé v& nhém nay bao gdm pyrolidin-1-yl,
piperidin-1-yl,  azetidin-1-yl,  azepan-l1-yl,  azocan-1-yl,  morpholin-4-yl,
thiomorpholin-4-yl, piperazin-1-yl, 1,4-diazepan-1-yl, 1,4-oxazepan-4-yl va 1,4-
thiazepan-4-yl. Theo mét phuong 4n cu thé, amin vong 1a pyrolidin-1-yl, piperidin-
1-yl, azetidin-1-yl, hodc morpholin-4-yl; va theo phuong an khéc 1a pyrolidin-1-yl
hodc piperidin-1-yl.

Amin vong trong R! c6 thé duoc két hop véi amin vong d tao ra vong
xoén. Trong truong hop ndy, vi du cu thé vé& amin vong bao gdm 2-oxa-6-
azaspiro[3.5]nonan-6-yl, 2,6-diazaspiro[3.5]nonan-6-yl, 2-thia-6-
azaspiro[3.5]nonan-6-yl, 2-oxa-8-azaspiro[4,5]decan-8-yl, 6-o0xa-9-

azaspiro[4,5]decan-9-yl, 3-oxa-9-azaspiro[5,5]undecan-9-yl va amin vong tuong tu.

“Halogen” c6 nghia la flo, clo, brom, hodc iot. Theo mdt phuong én cu thé,

halogen 1a flo, clo, hodc brom; va theo phuong én khac 1a flo hodc clo.

Trong ban mé ta ndy, thuat ngft "c6 thé dugc thé" c6 nghia 14 “khong dwoc
th&" hoic "dugc thé bing 1 dén 5 phin tir thé”. Ngoai ra, néu nhu c6 nhiéu phan tir
thé, thi cac phan tir thé c6 thé 14 giéng hodc khac nhau.

Vi du vé phén tir thé c6 thé duoc chép nhén trong “amin vong co thé duogc
th8”, “Ci.6 alkyl c6 thé dugc thé”, “Cs.g xycloalkyl c6 thé duoc thé”, “aryl ¢6 thé
duoc thé”, “vong di vong thom mét vong c6 thé dugc thé” va “vong di vong thom
hai vong c6 thé duoc thé” bao gdm cac phin tir thé trong nhém G sau; va theo
phuong 4n khéc, cac phin tir thé mé ta trong cac muc tir (a) dén (g) va tir (m) dén

(o) trong nhém G sau:
Nhém G

(a) C1-6 alkyl c6 thé duoc thé bing it nhit mot nhém duge chon tir nhém bao
gdm -OH, -O-(C1. alkyl), -CN, -S0,-C1.¢ alkyl va halogen,
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(b) -OH,

(c) -O-(Cis alkyl c6 fhé duoc thé bing it nhit mot nhém duge chon tir nhém
bao gdm -OH, -O-(C16 alkyl), -CN, -SO,-Ci.¢ alkyl v& halogen),

(d) Cs.8 xycloalkyl,

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

(f) halogen,

(2) -CN,

(h) -SO2-Cy6 alkyl,

(1) -CO2-C.6 alkyl va -COOH,

(§) -CO-N(C;.-6 alkyl)s, -CO-NH(C; alkyl) va -CONHa,
(k) -CO-Ci6 alkyl,

(1) -SO2-N(Ci-6 alkyl)z, -SO2-NH(C1-6 alkyl) va -SO2NHoz,
(m) -N(Ci6 alkyl)2, -NH(C;.6 alkyl), va -NHa,

(n) vong di vong no, va

(o) vong -O- di vong no.

Ngoai ra, vi du v& phén tir thé trong “amin vong c6 thé dugc thé” bao gdém
oxo (=0).

Theo mét phuong 4n cu thé, phén tir thé ¢6 thé dugc chip nhan trong “amin
vong c6 thé duoc thé” trong R! 1a cac phén tir thé dwoc thé hién trong cac diém tir
(a) dén (d), (f) va (g) trong nhém G;

theo phuong 4n khac, phan tir thé duoc thé hién trong nhém G1 sau:

Nhém G1

Ci- alkyl c6 thé duoc thé bing 1 dén 3 phan tir thé gidng hoic khic nhau
duoc chon tir nhém bao gdm -OH, -O-(Ci alkyl) va halogen; -O-(Ci.¢ alkyl); Cs-
xycloalkyl; halogen; va -CN;
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theo phwong an khac, Ci alkyl c6 thé dwoc thé bing 1 dén 3 phin tir thé
gibng hodc khic nhau dugc chon tir nhém bao gdm -OH, -O-(Ci alkyl) va

halogen;

theo phuong 4n khéc nita, C1.s alkyl c6 thé dugc thé bing 1 dén 3 phin tir
thé gidng hoc khac nhau duoc chon tir nhém bao gdm -O-(Ci-6 alkyl) va halogen;

theo phuong 4n khac nita, C1. alkyl c¢6 thé dugc thé bing 1 dén 3 nhém -O-
(Ci-6 alkyl) giéng hoac khac nhau;

theo phuong 4n khéc nita, Ci.6 alkyl; va
theo phuong 4n khéc nita, metyl hoic etyl.

Theo mdt phuong 4n cu thé, phin tir thé c6 thé duoc chép nhan trong “C1.
alkyl c6 thé dugc thé” trong R'2 14 céc phén tir thé duoc thé hién trong cac didm tir
(b) &n (0) trong nhém G;

theo phuong 4n khéc, Cs.s xycloalkyl, -O-(Ci alkyl), -O-(Cs.s xycloalkyl),

halogen, -CN, hodc amin vong; va
theo phuong 4n khéc nita, -O-(Ci alkyl).

Theo mdt phuong 4n cu thé, phan tir thé c6 thé dwgc chip nhén trong “Cs.s
xycloalkyl c6 thé dugc thé” trong R'2 13 céc phin tir thé dugc thé hién trong céc
diém tr (a) dén (c), (f) va (g) trong nhém G; va

theo phuong 4n khéc, Ci.6 alkyl c6 thé dugc thé bang -O-(Ci.6 alkyl).

Theo mét phuong 4n cy thé, phan tir thé c6 thé duoc chip nhan trong “aryl
c6 thé dugc thé” trong R? 14 c4c phén tir thé dugc thé hién trong cac diém tir (a) dén
(©), (0, (g) va tlr (m) d&én (o) trong nhém G;

theo phuong 4n khéc, c4c phan tir thé dwoc thé hién trong nhém G2 sau:
Nhom G2
Ci.6 alkyl c6 thé duoc thé bing 1 dén 5 halogen gidng hodc khac nhau;

-O-(C16 alkyl c6 thé dugc thé bang 1 dén 5 phin tir thé gidng holic khac
nhau dugc chon tr nhém bao gbém halogen va -O-(Ci alkyl)); vong di vong -O-
no; halogen; -N(Ci.s alkyl); -NH(C1.6 alkyl); -NHa; va amin vong;
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theo phuong 4n khac nita, cdc phén tir thé dwoc thé hién trong nhom G21

sau:

]
E
Nhom G21 i
Ci.6 alkyl c6 thé dugc thé bing 1 dén 5 halogen gibng hodc khéc nhau; |

-O-(C16 alkyl c6 thé dugc thé bang 1 dén 5 phén tir thé giéng hodc khéc
nhau dugc chon tir nhém bao gém halogen va -O-(Ci. alkyl)); vong di vong -O-

no; halogen; -N(Ci-salkyl),; va amin vong;

theo phuong 4n khac nita, cdc phén tir thé dwoc thé hién trong nhém G22

?
sau: }
|
Nhém G22
Ci alkyl c6 thé dugc thé bing 1 dén 5 halogen gidng hoic khac nhau; -O-

|

(Cis alkyl c6 thé dugc thé bing 1 dén 5 phin tir thé giéng hodic khac nhau dwoc
chon tir nhém bao gdm halogen va -O-(C1.s alkyl)); halogen; va -N(Ci.¢ alkyl)z;

theo phuong 4n khéc nita, cic phén tir thé duoc thé hién trong nhom G23

sau:
Nhém G23

C1-6 alkyl c¢6 thé duge thé bing 1 dén 5 halogen gibng hodc khéac nhau; -O-
(Ci6 alkyl c6 thé dugc thé bing 1 dén 5 halogen gibng hoic khac nhau); halogen;
va -N(Ci-6 alkyl);

theo phuong 4n khic nita, cdc phan tir thé duoc thé hién trong nhém G24

sau:
Nhém G24

Ci alkyl c6 thé dugc thé bing 1 dén 5 halogen gibng ho#c khéc nhau; -O-
(Ci-6 alkyl); va halogen;

theo phuong 4n khic nita, cdc phan tir thé dugc thé hién trong nhém G25

sau.

Nhém G25
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Crsalkyl c6 thé dugc thé bing 1 dén 5 halogen gidng hoic khac nhau; va -
0O-(Ci-6 alkyl); va

theo phuong 4n khéc nita, triflometyl va metoxy.

Theo mdt phuong 4n cu thé, phan tir thé c6 thé duoc chip nhan trong “vong
di vong thom mot vong c6 thé dwoc thé” va “vong di vong thom hai vong c6 thé
duoc thé” trong R? 1a c4c phdn tir thé duoc thé hién trong cac diém tir (a) dén (c),
(®, (g) va tir (m) dén (o) trong nhém G;

theo phuong 4n khéc, cdc phén tit thé dugc thé hién trong nhom G3 sau:

Nhém G3

Ci-6 alkyl c6 thé dugc thé bing 1 dén 5 halogen gidng hoic khéac nhau; -O-

(Ci6 alkyl ¢6 thé dugc thé bang 1 dén 5 halogen giéng hodic khéc nhau); halogen; -
N(Ci-6 alkyl)2; -NH(Ci-6 alkyl); -NHa; va amin vong;

theo phuong 4n khac nita, cac phén tir thé duoc thé hién trong nhém G31

sau:
Nhém G31

Ci-6 alkyl c6 thé dugc thé bing 1 dén 5 halogen giéng hodc khac nhau; -O-
(Crs alkyl c6 thé duoc thé bing 1 dén 5 halogen gidng hoidc khéc nhau); va

halogen;

theo phuong én khéc nita, cdc phan tir thé dwoc thé hién trong nhém G32

sau:
Nhom G32
Ci-6 alkyl c6 thé dugc thé bing 1 dén 5 halogen giéng hodc khac nhau; va
halogen;

theo phuong 4n khéc nita, halogen; va
theo phuong an khéc nita, clo.

Céc phuong 4n cu thé v& hop chit c6 cong thire (I) hoic mudi cua chung

dugc néu dudi day.
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(1) Hop chét hodc mubi cta chung, trong d6 R' 1a amin vong cé thé dugc
thé bing 1 dén 5 phan tir thé dugc chon tir nhém G va oxo, hodc R! 1a -N(-R'!)(-
R'?);

theo phwong 4n khac, hop chit hoic mudi cua ching, trong d6 R! 13 amin
vong dwoc chon tir nhém bao gdm pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl va
morpholin-4-yl, hodic -N(-R'")(-R'?) va amin vong c6 thé dwoc thé bing 1 dén 3
phn tir thé gidng hoic khac nhau duge chon tir nhém G1,

R!" 1a Ci alkyl, va

R'2 1a Ci. alkyl c6 thé dugc thé bing -O-(C1.6 alkyl), hodc Cs.s xycloalkyl
c6 thé duge thé bing Ci.¢ alkyl dugc thé bang -O-(C1.6 alkyl);

theo phuong 4n khac nita, hop chit hoic mubi cia chung, trong d6 R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl
vd morpholin-4-yl, hodc -N(-R')(-R'?) va amin vong c6 thé dwoc thé bing Cis
alkyl c6 thé dugc thé bing 1 dén 3 phén tir thé giéng hodic khac nhau duogc chon tir
nhém bao gém -O-(Ci.6 alkyl) va halogen,

R'" 12 Ci6 alkyl, va
R!21a Cy.6 alkyl c6 thé duge thé bing -O-(C1.s alkyl); va

theo phuong 4n khic nita, hop chét hoic mudi cua chung, trong d6 R! 1a
amin vong duogc chon tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl, hogic -N(-
R'")(-R'?) va amin vong ¢ thé dugc thé bing Ci alkyl c6 thé dugc thé bing 1 dén
3 phén tr thé giéng hoic khéc nhau duge chon tr nhém bao gbm -O-(C1.6 alkyl) va

halogen,
R!!'1a Ci alkyl, va
R!21a C16 alkyl c6 thé dugc thé bing -O-(Ci.s alkyl).

(1-1) Hop chét hosic mudi cta ching, trong d6 R! 12 amin vong c6 thé duoc
thé bang 1 dén 5 phén tir thé giéng hoic khéc nhau dwoc chon tir nhém G va oxo;

theo phuong 4n khac, hop chit hosic mudi ctia chiing, trong d6 R! 1a amin
vong cé thé dugc thé béng 1 dn3 phﬁn ttr thé giéng hodc khac nhau dugc chon tir
nhém G1;
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theo phuong 4n khac nita, hop chét hodc mudi cua chang, trong d6 R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl
va morpholin-4-yl va amin vong cé thé dugc thé bing 1 dén 3 phén tir thé gibng

hodc khéac nhau dugc chon tir nhém G;

theo phuong 4n khéc nita, hop chét hoic mudi cta chung, trong d6 R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl
va morpholin-4-yl va amin vong c¢6 thé dugc thé bing 1 dén 3 phin tir thé gibng
hodc khac nhau dugc chon tir nhom G1;

theo phuong 4n khac nita, hop chét hoic mudi cua chung, trong d6 R! 1a
amin vong duge chon tir nhém bao gém pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl
va morpholin-4-yl va amin vong c6 thé dugc thé bing Ci.salkyl c6 thé dugc thé
bing 1 d&n 3 phan tir thé giéng hodc khéc nhau duoc chon tit nhém bao gdm -O-
(C1-6 alkyl) va halogen;

theo phuong 4n khéc nita, hop chéit hofic mudi cia ching, trong dé R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl va amin
vong duogc thé bing Cisalkyl c6 thé duoc thé bing 1 dén 3 phén tir thé giéng hoac
khac nhau dugc chon tir nhém bao gdm -O-(Ci.s alkyl) va halogen;

theo phuong an khéc nita, hgp chét hoic mudi cta ching, trong d6 R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl va amin
vong duoc thé bing Ci alkyl c6 thé duoc thé bing 1 dén 3 nhém -O-(Ci.s alkyl)
giéng hozc khac nhau;

theo phuong 4n khéc nita, hop chédt hoic mudi cua chung, trong dé R! l1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl va amin
vong dugc thé bang Ci.6 alkyl; va

theo phuong an khéc nita, hgp chét hoic mudi cta chiing, trong d6 R! 1a
amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl va amin
vong dugc thé bing 1 dén 3 phin tir thé giéng hoic khac nhau dugc chon tir nhém

bao gdm metyl va etyl.

(1-2) Hop chét hoic mubi ctia chung, trong d6 R! 1a -N(-R!)(-R12) va R!! I
metyl, etyl, n-propyl, hodc isobutyl.
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(1-3) Hop chét hogic mudi ctia chiing, trong d6 R! 1a -N(-R')(-R!2) va R? 1a
Ci-6 alkyl c6 thé dugc thé bing -O-(Ci6 alkyl), hodic Cs.g xycloalkyl c6 thé dugc thé
bang Ci.6 alkyl dugc thé bing -O-(C1.s alkyl);

theo phuong 4n khéc, hop chét hoic mudi cua chung, trong d6 R! 1a -N(-
RM)(-R'?) va R'? 1a C1¢ alkyl duge thé bang -O-(Ci. alkyl); va

theo phuong 4n khéc nita, hop chit hosc mudi ciia chung, trong d6 R! 14 -
N(-R")(-R'?) va R"? [a 2-metoxyetyl.

(1-4) Hop chat hoic mudi ciia ching, 1a sw két hop bét ky cua céc phuong

4n md ta trong diém (1-2) va (1-3) néu trén.

(2) Hop chit hoic mudi cua ching, trong d6 R? 13 aryl c6 thé dugc thé bing
1 dn 5 phan tir thé gidng hodc khac nhau duoc chon tir nhém G, vong di vong thom
mdt vong c6 thé dugc thé bing 1 dén 5 phan tir thé gidng hodc khac nhau duoc
chon tir nhém G, hodc vong di vong thom hai vong c6 thé dugc thé bang 1 dén 5

phén tir thé giéng hodic khac nhau dugc chon tir nhém G;

theo phuong 4n khac, hop chit hodc mudi ctia chiing, trong d6 R? 1a phenyl
c6 thé duoc thé bing 1 dén 5 phdn tir thé giéng hodc khéc nhau dugc chon tir nhém
G, thienyl c¢6 thé dugc thé bing 1 dén 3 phdn tir thé gibng hodc khéc nhau dugc
chon tir nhém G, thiazolyl c6 thé dwoc thé bing 1 dén 2 phdn tir thé gidng hoic
khac nhau dugc chon tir nhém G, hodc 2,3-dihydro-1-benzofuranyl c6 thé dugc thé
bang 1 d&n 5 phan tir thé gidéng hoic khac nhau duoc chon tir nhém G;

theo phuong 4n khéc nita, hop chét hosic mudi ciia ching, trong d6 R? 1a
phenyl c6 thé dugc thé bing 1 dén 5 phn tir thé giéng hoic khac nhau dugc chon
tir nhém G2, thienyl c6 thé dugc thé bing 1 dén 3 phan tir thé gidng hodc khac nhau
duoc chon tir nhém G3, thiazolyl c6 thé dugc thé bing 1 dén 2 phdn tir thé gibng
hodc khac nhau dugc chon tir nhdém G3, hodc 2,3-dihydrobenzofuranyl c6 thé duogc
thé bing 1 dén 5 phan tir thé gibng hoic khac nhau duoc chon tir nhém G3;

theo phuong 4n khic nita, hop chét hoic mudi cia ching, trong d6 R? 1a
phenyl hogc thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén 5 phin tir thé
giéng hogc khac nhau dugc chon tir nhém G21 va thienyl ¢ thé dugc thé béng 1
dén 3 phén tir thé giéng hodc khac nhau dugc chon tir nhom G32;
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theo phuong 4n khac nita, hop chit hodc mubi cua chang, trong dé R? 1a
phenyl hodc thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén 5 phin tur thé
gidng hodc khic nhau dugc chon tir nhém G22 va thienyl ¢6 thé dugc thé bing 1
dén 3 halogen gidng hojc khac nhau;

theo phuong 4n khéc nita, hop chit hoic mudi cta ching, trong d6 R? la
phenyl hodc thienyl, trong d6 phenyl c6 thé dwoc thé bing 1 dén 3 phin tir thé
giéng hodc khic nhau dwoc chon tir nhém G24 va thienyl c6 thé dugc thé bing 1
dén 3 halogen gidng hoic khac nhau;

theo phuong 4n khéc nita, hop chit hoic mubi ciia ching, trong d6 R? 1a
phenyl hodc thienyl, trong d6 phenyl ¢ thé dugc thé bang 1 dén 3 phén tir thé
giéng hodc khac nhau dugc chon tir nhém G25 va thienyl c6 thé dugc thé bing 1

dén 3 halogen gidng hoic khac nhau; va

theo phuong én khéc nita, hop chit hoic mubi ciia ching, trong d6 R? 1a
phenyl hodc thienyl, trong d6 phenyl c6 thé duoc thé bing 1 dén 2 phén tir thé
giéng hoic khac nhau dugc chon tir nhém bao gdm triflometyl va metoxy va thienyl

c6 thé dugc thé bang mét clo.

(2-1) Hop chit hoic mudi cua chung, trong d6 R? 12 phenyl c6 thé dugc thé
bing 1 dén 5 phan tir thé giéng hodc khac nhau dugc chon tir nhém G;

theo phuong 4n khac, hop chét hosic mubi ctia ching, trong d6 R? 1a phenyl
c6 thé dugce thé béng 1dns phén tir thé giéng hodc khac nhau dugc chon tir nhém
G2;

theo phuong 4n khéc nita, hop chit hojic mubi cua ching, trong d6 R? 1a
phenyl c6 thé dugc thé bing 1 dén 5 phin tir thé gidng hodc khac nhau duge chon
tir nhom G21;

theo phuong 4n khéc nita, hop chit hoic mudi ctia chung, trong d6 R? 1a

phenyl c6 thé dugc thé bing 1 dén 5 phan tir thé giéng hodc khac nhau duge chon
tir nhom G22;
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theo phuong 4n khéc nita, hop chét hoiic mudi cta ching, trong d6 R? la
phenyl c6 thé dugc thé bing 1 dén 5 phin tir thé giéng hozc khac nhau dugc chon
tr nhém G23;

theo phuong 4n khéc nita, hgp chét hojic mudi cta ching, trong d6 R? la
phenyl c6 thé dwoc thé bing 1 dén 3 phan tir thé gibng hodc khac nhau dugc chon
tr nhom G24;

theo phuong 4n khéc nita, hop chét hoiic mudi cta ching, trong d6 R? la
phenyl c6 thé dugc thé bing 1 dén 3 phan tir thé giéng hodc khéc nhau dwoc chon
tr nhom G25; va

theo phuong 4n khéc nita, hop chét hoic mudi cia ching, trong d6 R? la
phenyl c6 thé dugc thé bing 1 dén 2 phin tir thé giéng hoic khac nhau duoc chon

tir nhém bao gdm triflometyl va metoxy.

(2-2) Hop chét hoc mudi cua chuing, trong d6 R? 1a thienyl c¢6 thé duoc thé
bang 1 dn 3 phan tir thé giéng hoiic khac nhau dugc chon tir nhém G;

theo phuong 4n khac, hop chit hoic mubi ctia chiing, trong d6 R? 1a thienyl
c6 thé dugc thé bz‘ing 1 dén 3 phén tir thé giéng hodc khac nhau duoc chon tir nhém
G3;

theo phuong 4n khéc nita, hop chét hojic mudi cua ching, trong d6 R? la
thienyl ¢6 thé duoc thé bing 1 dén 3 phén tir thé gidng hodc khac nhau dugc chon
tir nhom G31;

theo phuong 4n khéc nita, hop chit hosic mudi cua ching, trong dé R? 1a
thienyl c6 thé dugc thé bing 1 dén 3 phén tir thé gibng hodc khac nhau dugc chon
tlr nhém G32;

theo phuong én khic nita, hgp chit hoic mudi cia ching, trong d6 R? 1a
thienyl c6 thé dugc thé bing 1 dén 3 halogen gidng hogc khac nhau; va

theo phuong an khac nfta, hop chit hoic mubi cua chung, trong d6 R? 1a
thienyl c6 thé duoc thé bang mot clo.

(3) Hop chét hodc mudi ciia ching, trong d6 R3 1a -H, -OH, metoxy, hodc
flo;
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theo phuwong 4n khéc, hop chét hoic mudi cia ching, trong d6 R® 1a -H, -
OH, hoic flo; va

theo phwong 4n khac nita, hgp chét hoic mudi cia ching, trong d6 R 1a -H.

(4) Hop chét hogic mudi clia chiing, 13 sy két hop ciia phuong 4n bat ky md
ta trong céc phuong 4n (1), (1-1), hogc (1-4) & trén va phuong 4n bt ky mo ta trong

(2), (2-1), hodc (2-2) & trén va phuong 4n bit ky mé ta trong (3) & trén.

(4-1) Hop chit hodc mubi cua ching, trong d6 R! 1a amin vong dugc chon
tr nhém bao gdém pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl va morpholin-4-yl,
hogc -N(-R'")(-R'?) va amin vong c6 thé dugc thé bing 1 dén 3 phén tir thé giéng
hodc khac nhau duge chon tir nhém G1,

R!!'1a Cy alkyl,

R'? 14 Ci6 alkyl c6 thé dugc thé bing -O-(Ci alkyl), hodc Cs xycloalkyl
c6 thé dugc thé bing Ci.6 alkyl dugc thé bing -O-(Ci.6 alkyl), va

R? 1a phenyl ¢6 thé dugc thé bing 1 dén 5 phén tir thé giéng hodc khéc nhau
dugc chon tir nhém G2, thienyl c6 thé dugc thé bing 1 dén 3 phén tir thé gidng
hodc khac nhau dugc chon tir nhém G3, thiazolyl cé thé dugc thé béng 1 d&n 2
phﬁn tr thé giéng hodc khdc nhau dugc chon tr nhém G3, hoic 2,3-
dihydrobenzofuranyl c6 thé duoc thé bing 1 dén 5 phin tir thé giéng hoic khéc

nhau dugc chon tir nhém G3, va
R3 14 -H, -OH, metoxy, hoic flo.

(4-2) Hop chit hoiic mudi cta chung nhu duge md ta trong diém (4-1) &
trén, trong d6 R? 1a phenyl hogc thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén
5 phén tr thé giéng hodc khac nhau dwoc chon tir nhém G21 va thienyl c6 thé duoc
thé béng 1 dén3 ph'?m tir thé gic")ng hodc khac nhau duoc chon tir nhém G32.

(4-3) Hop chit hosic mudi ciia ching nhu dugc mo ta trong diém (4-2) &
trén, trong d6 R' 12 amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va
piperidin-1-yl, hogic -N(-R')(-R'2) va amin vong c6 thé dugc thé bing Ci alkyl ¢6
thé dugc thé bing 1 dén 3 phén tir thé gibng hodc khac nhau dwge chon tir nhém
bao gém -O-(C16 alkyl) va halogen,
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R'? 1a C16 alkyl ¢6 thé dugc thé bing -O-(Ci.6 alkyl),

R? 1a phenyl hogc thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén 5
phé‘tn ttr thé giéng hodc khac nhau duge chon tir nhém G22 va thienyl c¢6 thé duge
thé bang 1 dén 3 halogen gidng hoic khéc nhau, va

R3 1a -H, -OH, hoic flo.

(4-4) Hop chét hodic mudi cua ching nhu dugc mé ta trong diém (4-3) &
trén, trong d6 R' 12 amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va
piperidin-1-yl va amin vong dugc thé bing Ci alkyl ¢6 thé dugc thé béng 1 dén 3
nhém -O-(Ci.6 alkyl) giéng hodc khac nhau, va

R? 1a phenyl hodc thienyl, trong d6 phenyl c6 thé dugc thé bang 1 dén 3
phﬁn tir thé giéng ho#c khéc nhau dugc chon tir nhém G24 va thienyl ¢ thé dugc
thé bang 1 dn 3 halogen gidng hoic khéc nhau, va

R31a-H.

(4-5) Hop chét hogic mudi cua ching nhu duge md ta trong diém (4-4) &
trén, trong d6 R! 13 amin vong duoc chon tir nhém bao gdm pyrolidin-1-yl va

piperidin-1-yl va amin vong dugc thé bing Ci. alkyl, va

R? 14 phenyl hogc thienyl, trong d6 phenyl c6 thé duoc thé bing 1 dén 3
phén tir thé giéng hodc khédc nhau dugc chon tir nhém G25 va thienyl c6 thé duoc
thé bing 1 dén 3 halogen gidng hoc khac nhau.

(4-6) Hop chét hodc mudi cua chung nhu duge md ta trong diém (4-5) &
trén, trong d6 R' 12 amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va
piperidin-1-yl va amin vong duoc thé bing 1 dén 3 phin tir thé gidng hoic khac
nhau dugc chon tir nhém bao gém metyl va etyl, va

R? 1a phenyl hogc thienyl, trong d6 phenyl c6 thé dwoc thé bing 1 dén 2
phén tir thé gibng hodc khic nhau dwgc chon tr nhém bao gdm triflometyl va
metoxy va thienyl c6 thé dugc thé bing mét clo.

(4-7) Hop chét hogic mubi cta ching nhu dugc mo ta trong diém (4-6) &
trén, trong d6 R? 1a phenyl c¢6 thé dugc thé bing 1 dén 2 phén tur thé gidng hoic

khéc nhau dugc chon tir nhém bao gdm triflometyl va metoxy.
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(4-8) Hop chét hodc mubi cua ching nhu dugc mé ta trong diém (4-6) &

trén, trong d6 R? 1 thienyl c6 thé dwoc thé bing mét clo.

(4-9) Hop chét hodc mubi cta ching, trong d6 R! 14 amin vong c¢6 thé duoc

thé bing 1 dén 5 phén tir thé giéng hogic khac nhau dugc chon tir nhém G va 0XO,

R? 1 phenyl c6 thé duge thé bing 1 dn 5 phén tir thé gidng hoic khac nhau
dugc chon tir nhém G; thienyl ¢6 thé dugc thé bing 1 dén 3 phan tir thé gibng hoic
khac nhau dugc chon tir nhém G, thiazolyl c6 thé dwoc thé bing 1 dén 2 phén tir thé
giéng hodc khéc nhau duoc chon tir nhém G hodc 2,3-dihydro-1-benzofuranyl c6
thé dugc thé bing 1 dén 5 phin ter thé giéng hodc khic nhau dugc chon tir nhém G,

va
R3 12 -H, -OH, metoxy, hoic flo.

(4-10) Hop chit hodc mudi cta chung nhu duoc md ta trong diém (4-9) &
trén, trong d6 R? 1a phenyl c6 thé dugc thé bing 1 dén 5 phin tir thé dugc chon tir
nhéom G.

(4-11) Hop chét hodc mudi coa chung nhu duge mo ta trong diém (4-9) &
trén, trong d6 R? 1a thienyl c6 thé dwoc thé bing 1 dén 3 phén tir thé duge chon tir
nhém G

(4-12) Hop chéit hoc mubi cua ching nhu duge mo ta trong diém (4-10) &
trén, trong d6 R! 14 amin vong dugc chon tir nhém bao gdm pyrolidin-1-yl va
piperidin-1-yl va amin vong dugc thé bing Ci alkyl c6 thé dugc thé bing 1 dén 3
phén tir thé gibng hodc khac nhau duge chon tir nhém bao gdm -0-(C16 alkyl) va
halogen,

R? 12 phenyl c6 thé dugc thé bing 1 d&n 5 phén tir thé giéng hoic khac nhau
duogc chon tir nhém G23, va

R31a-H.

Vi dy cu thé vé hop chit dugc bao gdm trong séng ché bao gdm cac hop

chat sau hodc muoi cta cac hop chat nay:
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axit 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-yl]metyl }-4-[4-propoxy-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-
carboxylic,

axit 1-{5-[(4-[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-
yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit  1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-
2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-carboxylic,

axit  1-{5-[(4-[4-isopropoxy-3-(triflometyl)phenyl]-5-{[(2R)-2-propylpyrolidin-1-
ylJmetyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit 1-(5-{[4-(3-clo-5-flo-4-metoxyphenyl)-5-{[(2S)-2-(etoxymetyl)pyrolidin-1-
yl]metyl}-1,3-thiazol-2-yl]carbamoy!} pyrazin-2-yl)piperidin-4-carboxylic,

axit 1-{5-[(5-{[(2S)-2-(etoxymetyl)pyrolidin-1-yl]metyl}-4-[3-flo-4-metoxy-5-
(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-
carboxylic,

axit  1-(5-{[4-(3,5-diclo-4-metoxyphenyl)-5-{[(2R)-2-metylpyrolidin-1-yl]metyl} -
1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-carboxylic,

axit  1-{5-[(5-{[(2R)-2-etylpyrolidin-1-ylJmetyl}-4-[3-flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-ylJmetyl}-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit 1-{5-[(4-[4-metoxy-3-(triflometyl)phenyl]-5-{[(2R)-2-propylpyrolidin-1-
yllmetyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit  1-[5-({5-[(2-isopropylpyrolidin-1-yl)metyl]-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylic,

axit  1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-etylpyrolidin-1-yl]metyl}-1,3-thiazol-2-
yl]Jcarbamoyl} pyrazin-2-yl)piperidin-4-carboxylic, va

axit 1-{5-[(4-[4-etoxy-3-(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-
ylJmetyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.
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Theo phwong 4n khac, vi du cu thé v& hop chit duoc bao gbm trong séang

che bao gom cic hop chat sau hodc mudi ctia cac hop chat nay:

axit 1-{5-[(4-[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-
yl]lmetyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit 1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-
2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-carboxylic,

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

axit 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-ylJmetyl}-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.

Hop chét c6 cong thirc (I) c6 thé t6n tai & dang chét hd bién hodic chit ddng
phén hinh hoc ty thudc vao loai phin tir thé. Trong ban moé ti nay, hop chit ¢6
cong thire (I) s& chi dugc md ta & duy nhit mot dang ddng phan, tuy nhién sang ché
bao gdm dang ddng phan khac bét ky, & dang riéng r& hodc & dang hdn hop clia

chiing.

Ngoai ra, hop chit c¢6 cong thirc (I) ¢6 thé c6 cac nguyeén tir cacbon khong
dbi xtmg hozc sw khong dbi xtng tryc trong mot sb trudng hop va do d6, c6 thé tdn
tai céc chit ddng phan quang hoc dwa trén tinh khong ddi xting nay. Sang ché bao
gdm céc dang riéng r& vé chét ddng phan quang hoc ctia hop chit c6 cong thic (I)

hogc hdn hop bit ky cia ching.

Ngoai ra, sdng ché ciing bao gdm tién dugc chit duge dung ctia hop chit ¢6
cong thie (I). Tién duoc chit duge dung 1a hop chit c6 nhém c6 thé dugc chuyén
ddi thanh nhém amino, nhém hydroxyl, nhém carboxyl hodc nhém twong tu thong
qua qué trinh dung mdi phan hoic trong cc diéu kién sinh 1y. Vi du v& nhém tao
thanh tién duoc chét bao g6m cac nhom dugc md ta trong tai liéu Prog. Med., 5,
2157-2161 (1985) va tai liéu “Pharmaceutical Research and Development”
(Hirokawa Publishing Company, 1990), Vol. 7, Molecular Design, 163-198.

Ngoai ra, mudi ctia hop chét c6 cong thie (I) 1a mudi duoc dung cta hop

chét ¢c6 cong thirc (I) va c6 thé tao thanh mudi cdng axit hodc mudi véi kiém tuy
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thudc vao loai phén tir thé. Vi du cu thé v& muébi nay bao gém cac mudi cong axit
voi axit vO co nhu axit clohydric, axit bromhydric héa, axit hydroiodic, axit
sulfuric, axit nitric va axit phosphoric va véi axit hitu co nhu axit formic, axit
axetic, axit propionic, axit oxalic, axit malonic, axit suxinic, axit fumaric, axit
maleic, axit lactic, axit malic, axit mandelic, axit tartaric, axit dibenzoyltartaric, axit
ditoluoyltartaric, axit xitric, axit metansulfonic, axit etansulfonic, axit
benzensulfonic, axit p-toluensulfonic, axit aspartic va axit glutamic va mudi voi
kiém v co nhu natri, kali, magie, canxi va nh6m hoc kiém hiru co nhu metylamin,
etylamin, etanolamin, lysin va ornithin, mudi véi cdc axit amin khic nhau hoic hop

chat clia axit amin nhu axetyleuxin, cd&c mu6i amoni va mudi tuong tu.

Ngoai ra, sang ché ciing bao gdm céc hydrat hoic solvat khic nhau va chét
tinh thé da hinh ctia hop chét c6 cong thic (I) hosic mubi cta chung. Ngoai ra, sdng
ché ciing bao gdm c4c hop chit dugc danh diu bang cac chit ddng vi phéng xa

hodc khong phéng xa khac nhau.
Phuong phap diéu ché

Hop chit ¢6 cong thirc (I) va mudi cta ching c6 thé dugc didu ché su dung
céc dic trung dya vao ciu triic co ban hodc kidu phin tir thé cta né va bang c4ch 4p
dung cac phuong phap téng hop da biét khac nhau. Trong qua trinh didu ché, visc
thay thé nhém chitc thich hop bing nhém bao vé thich hop (nhém ma c¢6 thé dugc
chuyén d8i mot cach d& dang thanh nhém chirc thich hgp) & giai doan tir nguyén
lidu khoi déu dén hop chét trung gian c¢6 thé hitu hidu tiy thudc vao kidu nhom
chirc trong k¥ thuat san xut trong mot s§ trudng hop. Nhém béo vé& cho nhém chirc
nay co thé bao gém, vi dy, cdc nhom bao vé dugc md ta trong tai liéu “Greene’s
Protective Groups in Organic Synthesis (4" edition, 2006)”, P. G M. Wuts and T.
W. Greene va mot trong sb cac nhom nay cé thé duoc lya chon va st dung khi can
thiét tlly thudc vao céc didu kién phan ung. Theo loai phuong phap nay, c6 thé thu
duoc hop chit mong muén bing cich dwa vio nhém bao vé, bing cach thuc hién

phan tng va bang céch loai bé nhém bao vé néu can thict.

Ngoai ra, c4c tién dugc chit ctia hop chét c6 cong thire (I) c6 thé duoc diéu
ché béng cach dua vao nhém cu thé hoic béng cach thuc hién phan Ung st dung

hop chét thu dwoce ¢6 cong thirc (I) & giai doan tir nguyén liéu khoi ddu dén hop
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chét trung gian, nhu trong treong hop nhém bao vé néu trén. Phan tmg c6 thé dugc
thyc hién st dung cac phuong phap da biét dbi voi ngudi c6 hidu bibt trung binh
trong Iinh vuc nay, nhu phuong phép este hoa, amit hoa, phuong phap loai nudc

thong thuong va phuong phép twong tu.

Sau dfy, phuong phép diéu ché tiéu biéu ctia hop chit ¢ cong thirc (I) sé
dugc mo ta. Mdi quy trinh sin xut ciing c6 thé duoc thuc hién két hop tham chiéu
cac Tai liéu tham khéo kém theo trong phan mé ta nay. Ngoai ra, phuong phap diéu

ché theo séng ché khong bi gi6i han béi cac vi du duoc thé hién dusi day.

R1/j[S>_H
y N= CO,R
R* N OW_I\}_N: ><R3
(a) R' | S)—H .
- 4 = CO,H
2/~N N 2
RN N
0]
(trong d6, R 1a alkyl hodc benzyl thap, phin mé ta ciing dugc 4p dung sau
p p

day).

Phén {mg ndy 12 phuong phép phan (mg, trong d6 hop chit c6 cong thirc (a)
dugc loai bé nhém bao vé dé diéu ché hop chit c6 cong thic (I) ma 1a hop chat theo

sang che.

Phan Ung nay duoc thuc hién béng cach str dung hop chét c6 cong thuc (a)
va chit phan tmg loai bd nhém bao vé véi luong twong duong hodc véi lugng du va
khudy hén hop trong dung moi tro véi phdn tng hodc khéng c6 mit dung moi, &
nhiét d6 ndm trong khoang tir nhiét d6 1am lanh dén nhiét do gia nhiét dén nhiét do
hdi luu, thong thuong trong thoi gian tir 0,1 gidr dén 5 ngay. Theo cach khéc, trong
treong hop ma R 1 benzyl, phan tmg ndy ciing c6 thé dugc thuc hién bing cach
hydo héa hop chit c6 cong thirc (a), sir dung chét xuc tac kim loai trong moi trudng
hydro. Vi dy vé dung moi st dung theo séng ché khong bi gi6i han mot cach cu thé,
nhung bao gém cac ruou nhu metanol, etanol, n-propanol, hodc rugu tuong tu,
dimetylformamit (DMF), tetrahydrofuran va dung méi twong ty. Ngoai ra, dung
moi hdn hop ctia dung méi véi nude c6 thé thich hop cho phan tng trong mot sb

trudmg hop. Vi du vé chit phan tng loai bd nhém bao vé€ khoéng bi gidi han mot
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céch cu thé, nhung bao gdm céc kiém nhu dung dich nudc natri hydroxit, dung dich
nuéc kali hydroxit hofic kiém tuong tu va cc axit nhu axit clohydric, axit
trifloaxetic, hodc axit twong tu. Ngoai ra, vi du vé chit xtc tac kim loai ma c6 thé
duoc st dung trong diéu kién hydro héa bao gdm cacbon dugc mang trén paladi,

paladi hydroxit va chit xuc téc tuong tu.

Tdéng hop nguyén liéu khoi dau 1-1

8 N= COR
Rz/[N}—NHz + Hozc-&}—n >(R3

(b) (c)
)[S%ﬁ N COR
- ¥ —
Budc | RN O}_&_}—N: >:R3 ‘
(d)
R1/:[s>—“ \
_ 4 = CC.R
R N b'*&fi}-ﬁ X 32
Budce 2 o N R
(a)
(Bude 1)

Budc nay 1a bude, trong d6 hop chét ¢ cong thirc (b) va hop chit c6 cong
thirc (c) duoc cho tién hanh phan g amit héa d& thu dwoc hop chét co cdng thic

(d).

Trong phén tng ndy, hop chit c6 cong thire (b) va hop chét c6 cong thuc (c)
duoc sir dung véi lugng twong dwong hodc véi lugng du ctia chiing va hdn hop cia
ching dugc khudy & nhiét d6 nim khoang tir nhiét d6 lam lanh dén nhiét do gia
nhiét, tot hon & nhiét d6 ndm trong khoang tir -20°C dén 150°C, thong thuong trong
thoi gian tr 0,1 gi&r dén 5 ngay, trong dung méi tro véi phan Ung, v6i sy ¢6 mit cia
chit phan {mg ngung tu. Vi du v& dung méi sir dung theo sang ché khong bi gisi
han mot cach cu thé, nhung bao gém cac hydrocacbon thom nhu benzen, toluen,

xylen hodc tuong tu, cic hydrocacbon halogen héa nhu diclometan, 1,2-dicloetan,
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cloroform, hodc tuong tw, cdc ete nhu dietyl ete, tetrahydrofuran, dioxan,
dimetoxyetan, xyclopentylmetyl ete, hodc ete twong tw, N,N-dimetylformamit,
dimetylsulfoxit (DMSO), etyl axetat, axetonitril, hodc nuéc va hdn hop bét ky cia
céc hop chit néu trén. Vi du v& chét phan ng ngung tu bao gdm, nhung khong bi
gi6i han bdi, 1-(3-dimetylaminopropyl)-3-etylcarbodiimit, dixyclohexylcarbodiimit,
1,1’-cacbonyldiimidazol, diphenylphosphoryl azit, phospho oxyclorua va O-
(benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni tetrafloborat. Trong mét sb trudong
hop, @& phan tmg, t&t hon 1a st dung chét phu gia (vi du, 1-hydroxybenzotriazol).
Trong mot s6 trudng hop, dé tién trinh phén tmg tron tru, tdt hon thyc hién phan
Umg v6i sy c6 mit ctia kiém hitu co nhu trietylamin, N,N-diisopropyletylamin, N-
metylmorpholin, hodc kiém hitu co twong ty hoic cic kiém vd co nhu kali
cacbonat, natri cacbonat, kali hydroxit, hoic kiém v6 co tuong tur. Ngoai ra, trong
mot s6 trudng hop, dé tién trinh phan wng tron tru, t8t hon 1a gia nhiét hdn hop

phén mg trong dicu kién chi€u xa bang vi song.

Ngoai ra, cling ¢6 thé st dung phuong phép, trong do axit carboxylic (c)
dugc chuyén dbi thanh hop chét phan Ung va sau d6 phan Umg v&i amin (b). Vi du
vé hop chit phan tng cla axit carboxylic bao gém axit halogenua ma c6 thé thu
dugc bing phan tmg voi chat phdn Ung halogen héa nhu phospho oxyclorua,
thionyl clorua, hodc chét phan tng tuong tw, cac anhydrit axit hdn hop thu dugc
bang phan tmg voi isobutyl cloroformat, hodc tuong tu va este hoat tinh thu duoc
bing phan tmg ngung tu véi 1-hydroxybenzotriazol hodc twong ty. Phan ng cia
céc hop chit phan g ndy véi hop chit (b) c6 thé duoc thuc hién & nhiét 6 nim
khoang tir nhiét 6 lam lanh dén nhiét d6 gia nhiét va tt hon tr -20°C dén 60°C,
trong dung mdi tro véi phan Gng, nhu hydrocacbon halogen héa, hydrocacbon

thom, ete va dung moi tuong tu.
Céc tai liéu tham khao

“Organic Functional Group Preparations”, S. R. Sandler and W. Karo, 2"

edition, Vol. 1, Academic Press Inc., 1991

The Chemical Society of Japan, “Courses in Experimental Chemistry (5%
edition)” Vol. 16 (2005) (Maruzen)
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(Budc 2)

Budéc nay la budce, trong d6 nhém aminometyl duge dua vao vi tri 5- cia
thiazol clia hop chét ¢6 cong thirc (d) st dung phén mg Mannich dé diéu ché hop
cht c6 cong thirc (a). Phuong phap duoc thé hién trong tai lidu cia Albertson, N.
F.: Journal of American Chemistry 1948, 70, 669., hodc Bhargava, P. N.; Sharma, S.
C.; Bulletin of the Chemical Society of Japan 1965, 38, 909., hodc phuwong phap
twong tw nhu phwong phép ny c6 thé duoc st dung.

Téng hop nguyén liéu khoi ddu 1-2

S H
| >~N N= CO.,R
Rz/EN OW_{}—N XRS 2
(d)
AcO Isf>—~n N= CO,R
Buéc 1 RN OW}ND%s :
(e)
Rvj[s)—ﬁ N
4 = CO,R
N N X

(a)

R-H ()

Budc 2

(Budc 1)

Budce nay 1a budc, trong d6 nhdém axetoxymetyl duge dua vao vi tri 5- clia
thiazol ctia hop chit c6 cong thirc (d) dé didu ché hop chit c6 cong thire (e). Hop
chét c6 cong thirc (d) duge cho tién hanh phan tmg véi dung dich nudc formaldehyt
hodc paraformaldehyt trong dung moi axit axetic, & nhiét d6 ndm trong khoang tir
nhi¢t d¢ trong phong dén nhiét do gia nhiét, hoic nim trong khoang tir nhiét d6
trong phong dn nhiét 46 hdi lwu. Ngoai ra, phan Gng cling c6 thé duoc thuc hién
bing cach bd sung axit axetic vao dung mdi tro véi phan ng, nhu hydrocacbon
halogen hoa, hydrocacbon thom, ete, hodc dung mdi tuwong ty, thay cho dung méi
axit axetic. Ngoai ra, phan tng cling c6 thé dugc thuc hién bing cich bd sung thém

anhydrit axetic.

(Budc 2)
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Budc nay 1a budc, trong d6 & diéu kién kiém, hop chét c6 cong thic (e)
dugc cho tién hanh phan tmg thé 4i nhan voi hop chit c6 cong thic (f) dé didu ché
hop chét ¢ cong thirc (a). Phan tmg thé 4i nhan c6 thd duoc thuc hién bang cach
cho hop chit c6 cong thic (e) tién hanh phan Umg vé&i hop chét c¢6 cong thic (f)
trong dung mdi hitu co tro voi phdn tng, nhu hydrocacbon halogen hoa,
hydrocacbon thom, céc ete, este, axetonitril, DMF, DMSO, ho#c dung méi hitu co
twong ty, v6i sy c6 mit cta kiém hitu co nhu trietylamin, diisopropyletylamin, hogc
kiém hitu co tuong tu va/hodc kiém vd co nhu kali cacbonat, natri cacbonat, xeri
cacbonat, natri hydro cacbonat, hoic kiém vo co twong tu. Ngoai ra, dé thuc déy
phén ng phan tmg, chit xtc tic nhu dimetylaminopyridin cling c6 thé duoc bd
sung. Ngoai ra, thay cho kiém hitu co vi/hodc céc kidm vé co, hop chét c6 cong
thiee (f) c6 thé dwoc sir dung véi lwong du. Phan img c6 thd duge thue hién & nhiét
d nim trong khoang tir nhiét d6 1am lanh dén nhiét do trong phong, tir nhiét do
trong phong dén nhiét d6 gia nhiét, hodc tir nhiét do trong phong dén nhiét d6 hdi

uu.

Tdéng hop nguyén liéu khoi ddu 2

S R’ S
T Byat
2N P Budc | 27N

R R
(@) (h)
N -\ CO.R
HO,C—¢ S—n 2
O

/IS»—H N CO,R
RN DG
OWN R

(a)

Bube 2

(trong d0, P 1a nhém bao vé, vi dy, nhom axetyl).
(Budce 1)

Bude nay la bude, trong d6 hop chit cé cong thirc (g) dugc cho tién hanh
phéan ng loai bd nhém béo v€ sau phan g Mannich dé didu ché hop chit c6 cong

thirc (h). Phén tng Mannich 1 twong ty nhu trong buéc 2 clia qué trinh tdng hop
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nguyén liéu khoi diu 1-1. Phan tmg loai b nhém bao vé sau d6 dbi véi P ma la
nhém bdo vé clia nhém amino ¢6 thé dugc thuc hién két hop tham khao tai li€u
“Protective Groups in Organic Synthesis”, Greene and Wuts, 4™ edition, John Wiley

& Sons Inc, 2006 nhu duge mo ta & trén.
(Budc 2)

Budc nay 1a budc, trong d6 hop chit cé cong thirc (h) va hop chét ¢ cong
thire (i) duge cho tién hanh phan tmg amit hoa d& diu ché hop chit c6 cong thirc
(a). Piéu kién phan ung 13 twong ty nhu & trong budc 1 clia qua trinh tdng hop

nguyén liéu khoi dau 1-1.

Tdéng hop nguyén lidu khoi dau 3

N=
HOZC—Q\_—'}—L
RS 0 RS, H
:IN)_NH’ Buse 1 ,I’}'N B
R udc rR* N »-{I:}_.L
0 N

(h)
\ COR
N X
(m)R 3 RVIS%H N
m ; = ~\ CO,R
Budc 2 RN MN: ><R3 ?
(a)

(k)

(trong d6, L 1a nhom roi chuyén, vi dy, clo).
(Buoc 1)

Budc nay 1a phuong phap, trong d6 hop chit ¢ cong thic (h) va hop chét
¢6 cdng thic (j) dwoc cho tién hanh phan tmg amit héa d& diéu ché hop chit c6
cong thie (k). Diéu kién phan tng 13 twong ty nhu & trong budc 1 cia qué trinh

téng hop nguyén liéu khoi du 1-1.
(Budc 2)

-31-




19381

Budc nay 1a budc, trong d6 hop chét c6 cong thirc (k) phan tng voi hop

chit c6 cong thirc (m) dé didu ché hop chét c¢6 cong thirc (a).

Trong phan g nay, hop chit (k) va hop chét (m) duoc st dung véi luong
tuong dwong, hodc véi lugng du cua ching va hdn hop cia ching duoc khudy &
nhiét do ndm trong khoang tir nhiét d6 lam lanh dén nhiét d¢ gia nhiét dén nhiét d6
hoi Iuru, t6t hon & nhiét d6 tir 0°C dén 80°C, thong thudng tir 0,1 gio dén 5 ngay,
trong dung méi tro v6i phan tmg hodc khong c6 mit dung méi. Vi du vé dung moi
sit dung theo sang ché khéng bi giéi han mot cach cu thé, nhung bao gdm
hydrocacbon thom nhur benzen, toluen, xylen, hodc twong tu, c4c ete nhu dietyl ete,
tetrahydrofuran, dioxan, dimetoxyetan, hodc tuong tu, hydrocacbon halogen hoa
nhu diclometan, 1,2-dicloetan, cloroform, hodc twong tw, N,N-dimetylformamit,
dimetylsulfoxit, etyl axetat, axetonitril, N-metylpyrolidon va hdn hgp ciia ching.
Trong mdt s truong hop, dé tién trinh phén tng tron tru, tdt hon 13 thyc hién phan
g véi sy c6 mit cia kidm hitu co nhu trietylamin, N,N-diisopropyletylamin, N-
metylmorpholin, hodc kiém hitu co tuong tu, hodc kiém v6 co nhu kali cacbonat,

natri cacbonat, kali hydroxit, hodc kiém v6 co tuong tu.
Céc tai 1i€u tham khao
“Organic Functional Group Preparations”, S. R. Sandler and W. Karo, 2™

edition, Vol. 1, Academic Press Inc., 1991

The Chemical Society of Japan, “Courses in Experimental Chemistry (5t
edition)” Vol. 14 (2005) (Maruzen)

Hop cht c6 cong thic (T) ¢6 thé dugc tach va tinh ché & dang hop chét tu,
mudi, hydrat, solvat, hodic chét tinh thé da hinh cta chiing. Mudi cta hop chét ¢6

cong thirc (I) c6 thé dugc didu ché bing phan {mg tao mudi thong thudng.

Qua trinh tach va tinh ché dwogc thuc hién béng cach str dung cac thao tac
héa hoc thong thudng nhu chiét, két tinh phan doan va cac kidu sic ky phan doan
kh4c.

Cac chit ddng phan khic nhau c6 thé duoc didu ché bang c4ch Iwa chon cac
hop chét khéi ddu thich hop hodc bing cach téch bing cach st dung su khac biét vé

cac dic tinh ly hoa giita cdc chit ddng phan. Vi du, céc chit ddng phan quang hoc
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c6 thé thu duoc bing phuong phép tach quang hoc théng thuong dbi véi cac san
phim triét quang (vi duy, phuong phap két tinh phan doan dé din dén mudi cta chit
ddng phén khong dbi quang véi cac kiém hoic axit c6 hoat tinh quang va phuong
phap séc ky sir dung c6t khong ddi ximg hodc cot twong tw) va ngoai ra, cic chét
ddng phan ciing ¢6 thé dugc diéu ché tir hop chét khéi ddu c6 hoat tinh quang thich
hop.

Céc hoat tinh dugc ly clia hop chét c6 cong thire (I) duoc khéng dinh trong

cac thtr nghi€m sau.

Vi du thir nghiém 1: Panh gi4 hoat tinh ctia chét diéu bién di lap thé duong tinh thu

thé muscarinic ki€u phu M3
a) Tao clu truc cua vecto biu hién thu thé muscarinic kicu phu M3 ctia ngudi

Gen thy thé muscarinic kiéu phu Ms cua nguoi (mé truy cdp GenBank la

NM_000740.2) dugc dua vao vecto biéu hién pcDNA3.1™ (Life Technologies).

b) Tao céu tric cua té bao bidu hién bn dinh thu thé muscarinic kidu phu M3 cta
nguoi

Vecto bidu hién thy thé muscarinic kiéu phu M3 clia ngudi duoc dua vao té
bao CHO-K1 (mi truy cip ATCC sb CCL-61). Viéc dua vao nay dugc thuc hién
bing cach st dung chét phén {mg Lipofectoamine (nh@n hiéu da dang ky) 2000
(Life Technologies) ma 14 chét phan tmg dua vao gen, theo huéng din kém theo. Té
bao duge nudi cdy trong moéi truomg thiét yéu ti thiéu Eagle cai bién alpha (alpha
Modified Eagle Minimum Essential Medium - a-MEM) chita 2mM axit glutamic,
10% huyét thanh thai bo va 2,0mg/mL Geneticin (nh@n hiéu d& diang ky) (Life
Technologies) trong thoi gian 4 tudn dé thu dugc dong khang thudc.
¢) Xéc dinh ndng d6 Ca®* trong t& bao

Vao ngay trude khi thir nghiém, céc té bao thu duoc trong budc b) & trén
duoc tao huyén phi trong moi truong o-MEM chira 2mM axit glutamic, 10% huyét
thanh thai bo va 0,2mg/mL Geneticin (nhan hiéu da ding ky), dugc dua vao trong
dia 384 16 (L6 s 355962, BD Biosciences) t¢i mat d 1,2 dén 1,5 x 10% t& bao/13 va

duge nudi cdy & nhiét d6 37°C va 5% CO, qua dém. Mdi trudng nudi cdy dugc thay
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thé bang dung dich dém chay miu (dung dich dém phén tich (dung dich mubi cin
bing Hanks (HBSS), 1g/L BSA, 20mM HEPES (pH 7,5) va 2,5mM Probenecid)
chira 3,1uM Fluo 4-AM (Dojindo Laboratories)) va duoc dé & nhiét do trong phong
trong khoang 2 gid. Sau d6, cac té bao duoc rira bang thiét bi rira dia ELx405™
(BIO-TEK Instruments), trong d6 dung dich dém phéan tich d3 dugc thiét dit va dua
vao trong hé théng do ndng d6 Ca?* trong té bao (FLIPR®™ (nhan hidu di dang ky),
Molecular Devices). Cht thir nghiém (ndng do cudi 1pM hodc 10uM) va carbachol
(Sigma, ndng d6 cubdi 0,0024nM dén 100uM) mdi mot trong s§ nay da duoc hoa tan
sén trong dung dich dém phan tich duoc dat vao trong FLIPR""? (nhan hiéu da ding
ky). Trong thiét bi, chit thir nghiém duoc bd sung vao trong té bao, sau do
carbachol dugc bd sung vio trong té bao khoéng 5 phut sau khi b sung chét thu
nghiém va tién hanh do su gia ting v& ndng do CaZ* trong t& bao do carbachol
(bude séng kich thich tir 470nm dén 495nm va budc séng huynh quang tir 515nm
dén 575nm).

Dbi véi hoat tinh clia chét diéu bién dj 14p thé duong tinh thu thd muscarinic
kiéu phu M, su chuyén dich v& phia ndng do thép hon cta dudng cong dép ung
n6ng dd carbachol boi chit thir nghiém duoc str dung 1am chi s. Cu thé 13, gié tri
t6i thidu ctia dap g carbachol va gi4 trj t5i da cta dép ung carbachol tir dudng
cong déap tmg ndng d6 ciia carbachol 14n luot duoc thiét dit 1a 0% va 100%. Bing
phuong phép hdi quy logistic, ndng do cta carbachol thd hién dap tmg 50% duoc
tinh todn lam gia tri ECso va hoat tinh dugc x4c dinh béng céach chia gia tri ECso clia
carbachol trong trudng hop khong c6 chét thir nghiém cho gié tri ECso trong trudng
hop c6 chét thi nghiém. Vi du, khi gia tri ECso cta carbachol trong trudong hop
khong c6 chét thir nghiém 13 0,1uM va gid tri ECso cua carbachol trong truong hop
c6 chat thir nghigm 1a 0,01uM, thi gi4 trj trd thanh 10, cho thdy rdng, chét thir
nghiém c6 d6 dich chuyén 10 14n v& phia ndng do thdp hon trén dudng cong déap
g ndng d¢ carbachol. Trong phén md ta dudi day, cac gia tri trong truong hop céc
chit thtr nghiém dugc bd sung véi ndng d6 cudi 10uM dugc thé hién trong phén
10uM (- dich chuyén theo sb 14n) va cac gid tri trong trudng hop ma cac chét thir
nghiém dugc bd sung voi néng d6 cudi 1 qu duoc thé hién trong phin 1uM (-dich

chuyén theo s6 14n).
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Vi dy thir nghiém 2: Danh gia hoat tinh ting sinh t& bao Ba/F3 dua vao c-Mpl
ngudi

Hoat tinh ting sinh t& bao Ba/F3 dua vao c-Mpl nguoi duoc xac dinh béng
phuong phép sau.

Dé lam dbi ching duong, hydroclorua ctia axit 1-(5-{[4-(4-clo-2-thienyl)-5-
{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl]carbamoyl}-3-flopyridin-2-
yl)piperidin-4-carboxylic ma hop chét nay dugc boc 16 & vi du 315 trong tai li€u
Sang ché 1 va duoc bidu thi bing cong thirc Al dugc sir dung. Hop chit nay duoc
xéc dinh 12 c¢6 hoat tinh ting sinh t& bao Ba/F3 dugc dua vao c-Mpl nguoi cao nhu
dugc boc 10 trong bang 1 clia tai liéu Sang ché 1.

a) Tao cAu tric cla vecto biéu hién thu thé c-Mpl nguoi

Gen thy thé c-mpl ngudi (ma truy cip GenBank 1a M90102, 1) duoc dua vao
trong vecto biéu hién pEF-BOS (Nucleic Acids Res. 18, 5322, 1990).

b) Tao cAu tric cta té bao biéu hién bn dinh thy thé c-Mpl nguoi

Vecto biéu hién thu thd c-Mpl ngudi duge dua vio trong t& bao Ba/F3
(RIKEN BRC: RCB0805). Bé dua vao, phuong phip mé 15 bang dién duoc st
dung. pEF-BOS-c-mpl (10pg), pSV2bsr (1pg, Kaken Pharmaceutical Co., Ltd.) va
1 x 107 t& bao Ba/F3 duoc dit vao trong budng quan sét c6 d6 rong khe 13 0,4cm va
dwoc ma 16 bing dién trong diéu kién 1,5kV (25 uF) bang thiét bj Gene Pulser (nhén
hiéu da déng ky) (BioRad). Té bao dugc nudi ciy trong mdi trudng nudi ciy RPMI-
1640 chta 0,5% moi trudng diéu chinh bing WEHI (BD Biosciences) va 10%
huyét thanh thai bo trong thoi gian 3 ngdy va sau d6 dugc nudi cdy trong moi
trudng nudi ciy RPMI-1640, trong d6 da dwoc bd sung thém 10pg/mL blastixidin,
trong thoi gian 30 ngay dé thu duoc dong khang thube.
¢) Xé4c dinh hoat tinh ting sinh té bao

Té bao thu dugc trong bude b) & trén duoc nudi cly trong méi trudng nudi
cdy RPMI-1640 chra 0,5% mdi trudng didu chinh bing WEHI, 10% huyét thanh
thai bo va duogc st dung. Vao ngay trude khi thir nghiém, cic chét thir nghiém

(ndng d6 cubi tir 100nM dén 10uM) ma da dugce hoa tan trong méi truong nudi ciy
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dé phan tich (mdi truong nudi cdy RPMI-1640 chita 10% huyét thanh thai bd) duoc
bd sung vao dia 384 15 (L6 sb 781185, Greiner Bio-One). Té bao trong mdi trudng
nudi cdy da duoc thay thé bing moéi truong nudi cdy dé phan tich duoc dua vao
trong dia 384 15 ma céc chét thir nghiém d4 duoc bd sung trudce vao trong dé véi
mat d6 1 x 10* t& bao/18 va duge nuodi céy & nhiét d6 37°C va 5% CO; qua dém.
Vio ngay thir nghiém, dung dich cua b kit @&m t& bao (Dojindo Laboratories)
duoc bd sung vao mdi 18 clia dia 384 18 va duoc nudi cdy & nhiét do 37°C va 5%
CO; trong thoi gian 5 gid. Sau d6, hé s hip thu (budce séng hip thu 450nm) coa
moi 16 duge x4c dinh st dung Safire®™ (TECAN) va dugc st dung lam chi sé vé
s6 luong t€ bao. Ngoai ra, dé 1am dbi chimg 4m, tién hanh chuin bi 13, trong d6 chét

thir nghiém khong duoc bd sung vao.

He s6 hép thu ctia 15 khong c6 chét thir nghiém duoc thiét dit 1a 0% va hé
s6 hép thu trong trudng hop déi chimg duong dugc bd sung voi ndng d6 cudi 1pM
duoc thiét dit 1a 100%. Tir hé s hp thy trong truong hop chét thi nghiém da dugc
b sung, ty 18 ting sinh t& bao (%) duoc tinh toan. Tur két qua thu dugc, ndng do
cht thir nghiém thé hién ty 1€ ting sinh 30% dugc tinh toan lam gia tri EC3p theo
phuong phép hdi quy logistic.

Hoat tinh cta chét didu bién di 1ap thé duong tinh thu thé muscarinic kiéu
phu M3 (-dich chuyén theo s6 1in) va hoat tinh ting sinh té bao Ba/F3 dua vio c-
Mpl ngudi (gid tri EC30, nM) clia mot s hop chit minh hoa theo sang ché duge thé
hién két hop trong bang 1. Ngoai ra, Ex dé chi vi du s nhu duoc bidu thi sau (s&

dugc 4p dung sau day).
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Bang 1
Vi dy thir nghiém 1 Vi du thtr nghi€m 2
Vidy 10 M LM
" | (-dich chuyén theo | (-dich chuyén theo ECso (nM)
s6 14n) s6 14n)

1 187 11 >10000

2 253 12 >10000

3 260 19 4800

4 186 31 350
11 91 15 >10000
19 151 10 >10000
20 361 15 >10000
21 116 14 >10000
27 340 26 >10000
38 126 14 >10000
69 114 10 >10000
84 184 17 >10000
92 131 11 >10000
115 245 10 >10000
125 128 20 >10000
128 533 64 8400
129 464 109 770
133 209 36 1100
142 110 15 380
146 201 18 820
150 213 17 >10000
152 251 24 580
156 269 19 >10000
158 128 9 >10000
179 373 34 >10000
188 246 12 >10000
196 186 38 380
197 100 20 1800
200 97 10 >10000
203 203 16 >10000
204 207 25 >10000

Trong vi du thit nghiém 1, di véi nhidu hop chit minh hoa d& duoc cho
tién hanh thir nghiém nay, dudng cong d4p tmg ndng d6 carbachol c6 su chuyén
dich xép xi gép 100 14n hoic cao hon nita vé phia ndng do thip hon khi hop chét
duoc bd sung véi ndng d6 10pM va dudng cong dép tng ndng do carbachol c6 sy

chuyén dich x4p xi gdp 10 1in hodc cao hon nita vé phia ndng d6 thip hon khi hop
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chit dugc bd sung v6i ndng do 1 uM. Ngoai ra, c6 thé khing dinh ring, mot sb hop
chit minh hoa duy nhAt khong gay ra su thay dbi v& cac ndng do Ca?* trong té bao,
do d6 c6 thé khing dinh ring, céc hop chét nay khong c6 hoat tinh chi van thy thé

muscarinic kiéu phu Ms.

Va, trong vi du thir nghiém 2, c6 thé khing dinh ring, nhiéu hop chit minh
hoa d4 duogc cho tién hanh thir nghiém nay khong c6 hoic c6 hoat tinh ting sinh té
bao Ba/F3 dua vao c-Mpl ngudi yéu. Theo mét phuong 4n cu thé, hop chét theo
sdng ché 1 hop chit c6 gid tri ECo v& hoat tinh ting sinh t& bao Ba/F3 dwa vao c-
Mpl ngudi biang 0,3uM hoic cao hon, 6t hon bing 1M hodc cao hon va tét hon

nita bing 10pM hoiic cao hon.

Vi du thtr nghi¢ém 3: Téc dung 1én sy co bang quang chudt ¢6 14p cam tmg boi kich

thich dién truong xuyén thanh

Déi voi tac dung 1én su co bang quang phy thudc vao kich thich thin kinh in
vitro, tdc dung ctia hop chét minh hoa theo séang ché 1én su co bang quang chudt ¢
1ap cam ng boi kich thich dién truong xuyén thanh duge xac dinh bing phwong
phép sau. Cu thé 13, tir bang quang l4y ra khoi chudt céi Spraque-Dawley (SD)
(Japan SLC, Inc.), dai bang quang theo chidu doc c6 d¢ rong khoang 2mm va chidu
dai khoang 10mm duoc chuin bi. Dai bang quang di chudn bi dwoc tao huyén phu
trong dung cu thi nghiém cé nap 10mL dung dich Krebs-Henseleit. Dung dich
Krebs-Henseleit dugc suc béng 95% 02 va 5% CO. va dugc duy tri & nhiét do
37°C. Sau khi 1am 8n dinh & stc cing ban ddu 1 g, su co dugc kich thich hai 14n
béng 60mM KCI. Dai duoc rira b'fing dung dich Krebs-Henseleit va duge 1am 8n
dinh va sau do, sy co dugc kich thich bing kich thich dién truong xuyén thanh tai
dién thé 20V (tin sb kich thich 8Hz, do rOng xung la 0,3 mili gidy va thoi gian kich
thich 1a 10 gidy) béng thiét bi kich thich dién (Nihon Kohden Corporation). V&i
khoang gién cach 2 phut, kich thich dién trudng xuyén thanh duoc lip lai va dién
thé duoc hiéu chinh d& tao ra bién d6 co khoéng 50% dép tmg co bing 20V. Sau khi
1am 6n dinh sy co bing kich thich dién truong xuyén thanh, 10uL chét thir nghiém
(ndng 4 cudi bing 3uM, 10uM va 30uM) ma d& duoc hoa tan sin trong 100%

dimetylsulfoxit dugc bd sung vao d6. Chét thir nghiém dugce dung theo kiéu Iiiy tich
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ndng d6 tiép theo sau dap ng co & ndng do thap hon da dwoc 1am dn dinh. Cac dap
tmg dugc dua vao mdy vi tinh théng qua linh kién PowerLab (nhin hiéu d3 ding
ky) (AD Instruments) va dugc phan tich bing thiét bi LabChart (nhan hiéu da déng
ky) (AD Instruments). Ving du6i dap ng ctia mdi dap tmg co (ving dudi dudng
cong, AUC) duoc tinh toan va gia tri truéc khi xir Iy bang chét thir nghiém duge
thiét dat 14 100%. Dya vao dit lidu nay, ty 1€ tdng co bang quang cb 1ap (% wu thé)
sau khi xir Iy bang chét thir nghiém duge tinh toén.

Ty 18 ting co bang quang cd lap do mdt s§ hop chit minh hoa 10uM ma l1a
hop chét co cdng thic (I) duoc thé hién trong bang 2.

Va tit ca céc hop chdt minh hoa ma da duogc cho tién hanh tht nghiém nay
khong gdy ra su co trong truong hop khong c6 kich thich dién trudng, do d6 c6 thé
khéng dinh ring, chi hop chét duy nhat khéng thé hién tac dung 1am co bang quang.

Béng 2
Vidu Ty 1€ ting co bang quang ¢ 1ap (% wu thé)

1 132
4 180
19 124
69 152
84 140
92 132
115 121
156 135
158 125
179 120
188 128
196 125

Theo quan sat & trén, c6 thé khing dinh ring, cac hop chit minh hoa ma da
dugc cho tién hanh thir nghiém nay khong thé hién téc dung lam co & bang quang
chudt ¢6 1ap khi duoc st dung riéng r& va c6 hoat tinh tdng cudng sy co cam tmg

boi kich thich dién truong xuyén thanh.

Vi du thir nghi¢ém 4: T4c dong 1én su gia ting 4p luc trong bang quang cam g boi

kich thich dién day than kinh vung chau & chudt dugc gy mé
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Déi voi tac dong 1én su co bang quang phu thudc kich thich than kinh in
vivo, tic dung ctia hop chit minh hoa theo sang ché 1én su gia ting ap luc trong
bang quang cam tng bdi kich thich dién day than kinh vung chéu & chudt duoc xac
dinh bang phuong phép sau. Cu thé 1a, st dung chudt cai SD (Japan SLC, Inc.), tién
hanh rach phin bung dudi theo dudng gilta trong didu kién gdy mé bing
pentobarbital (50mg/kg theo duong trong phiic mac). Niéu quan & ca hai bén dugc
thit va cit roi va sau do, dng thong d& do 4p luc trong bang quang (PE-50) dugc
ludn vao trong bang quang tir 15 niéu dao ngodi va dugc ¢b dinh bing kep. Khoang
200pL nude mudi sinh 1y duoc bom qua éng thong ludn vao trong bang quang, sau
d6, phia con lai dugc ndi véi bd chuyén dbi ap luc va ap lyc trong bang quang dugc
x4c dinh. Trong diéu kién quan s4t bing céch st dung kinh hién vi 1ap thé, day thin
kinh ving chiu gin bang quang dugc ¢ 1ap va mot dién cuc (Unique Medical) dé
kich thich than kinh dwoc dat vao do. Khoang 6 bung duoc nap bing diu khoéng
(MP BIOMEDICALS). Sau khi phiu thuat, khoang th&i gian én dinh duoc 4p dung
va su gia tdng 4p luc trong bang quang dwoc cam {mg bing sy kich thich dién day
than kinh ving chiu (tan sb kich thich 8Hz, do rong xung 0,3 mili gidy va thoi gian
kich thich 10 gidly) bing cach sir dung thiét bi kich thich dién (Nihon Kohden
Corporation). Trong khi diéu chinh dién thé, kich thich dién duogc l3p lai v6i khoang
gidn c4ch 2 phut va dién thé dugc hidu chinh dé tao ra su gia tdng &p luc trong bang
quang ndm trong khoang tir 50% dén 70% &p luc véi su kich thich bing 10V. Sau
do, kich thich dién véi khoang gidn cach 10 phut duge 13p lai. Sau khi sy gia ting
ap lyc trong bang quang bing kich thich dién dugc 1am dn dinh ba 14n hodc nhidu
hon, chét thtr nghiém (lidu lvong 3mg/kg) duoc st dung véi thé tich 1mL/kg tir bng
thong dugc dit trong tinh mach va tic dung ctia chét thir nghi€ém lén sy gia ting ap
luc trong bang quang dugc x4c dinh trong thoi gian 1 gid. Chét thir nghiém duge

hoa tan trong nudce chira 10% dimetylsulfoxit va 10% Cremophor.

Céc dap ung duoc dua vao mdy vi tinh thong -qua thiét bi PowerLab (nhan
hiéu da ding ky) (AD Instruments) va dugc phan tich bang thiét bi LabChart (nhan
hiéu da dang ky). AUC ctia mdi sy gia ting 4p luc trong bang quang duoc tinh toan.
Gia trj trung binh clia ba gi4 tri trudc khi xir Iy bang chét thir nghiém duoc thiét dit
14 100% va ty 1¢ gia ting 4p luc trong bang quang (% wu thé) sau khi xir Iy bing
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chét thir nghiém duoc tinh todn. Téc dung t6i da trong giai doan thoi gian 1 gid sau
khi st dung hop chit duoc coi Ia tac dung cta chét thi nghiém.
Ty 1¢ gia tang 4p lyc trong bang quang (% wu thé) khi mot s6 hop chit minh

hoa ma 14 hop chét c6 cong thie (I) duoc sir dung véi lugng 3mg/kg duoc thé hién

trong bang 3.
Béng 3
Vidu Ty 1€ gia tdng 4p lyc trong bang quang (% wu thé)
4 184
115 131
156 130

Ngoai ra, tt ca céc hop chit minh hoa ma dd duoc dénh gia trong thwr
nghiém nay khéng gy ra sy gia ting 4p luc trong bang quang khi kich thich dién
khéng dugc ap dung, do d6 cé thé khéng dinh ring, & dang riéng r& hop chit khong

thé hién tic dung ting cao ap luc trong bang quang.

Nhu dugc quan sat & trén, c6 thé khéng dinh réng, cac hop chét minh hoa
ma dugc thé hién trong bang 3 khong thé hién hidu qua gia tdng ap luc trong bang
quang khi duoc st dung riéng 1€, nhung c6 tic dung ting cudng sy gia ting 4p luc
trong bang quang cam Ung bdi sy kich thich dién day thin kinh ving chau & chudt
da gdy mé.

Nhu duogc quan sat thiy tir két qua ciia mdi mot thir nghiém & trén, c6 thé
khéng dinh réng, hop chit c6 cong thirc (I) ¢6 hoat tinh diéu bién di lap thé duong
tinh thy thé muscarinic kiéu phu M; va gia tdng sy co bang quang in vitro theo cach
phu thuc kich thich thin kinh va ting cudng su gia ting ap luc trong bang quang
in vivo theo cach phu thudc kich thich than kinh. Do dé, hop chét c6 cong thirc ()
c6 thé dugc sir dung dé phong ngira hodc didu tri cac bénh & bang quang hodc
duong tiét nidu, lién quan dén su co bang quang do thu thé muscarinic kiéu phu Ms,
diic biét 13, cac rdi loan chirc ndng bai tiét hodc rdi loan chirc nang tich chira trong
cac bénh & bang quang hogc dudng tiét niéu. Vi dy, hop chét c6 cong thuc (I) c6 thé

duoc st dung d€ phong ngira hodc diéu tri cac r6i loan chirc ning bai tiet hoic roi
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loan chirc ndng tich chira trong bang quang hoat dong kém, bang quang giim
truong lyc, bang quang khong co, hoat dong co bang quang yéu, bang quang thin
kinh, niéu dao khong gisn ra, r6i loan déng vén co vong niéu dao ngoai, bang quang
tdng hoat dong, tiéu tién nhiéu 14n, ching tiéu dém, tiéu tién khong tu chu, phi dai
tién liét tuyén lanh tinh, viém bang quang k&, viém tién liét tuyén man tinh, soi niéu
dao, hodc bénh tuong tw. Pic biét, hop chit ¢ cong thirc (I) ¢6 thd dugce sir dung dé
phong ngira hoic diéu tri cac rbi loan chtrc ning bai tiét hodc rdi loan chirc nang
tich chira trong bang quang hoat dong kém, bang quang gidm truong luc, bang

quang khong co, hoat dong co bang quang yéu va bang quang than kinh.

Ngoai ra, hop chit c6 cong thirc (I) khong thé hién tac dung chu vén trén thy
thé muscarinic kiéu phu M3 khi duoc str dung riéng r& va c6 tac dung gia ting sy co
béng quang phu thudc kich thich thén kinh, do d6 tranh duoc cac tic dung phu tiét
axetylcholin nhu da dugc thong bdo & cac thuc dang ton tai hién nay. Do do, hop

chét c6 cong thire (I) c6 thé chét tri lidu c6 do6 an toan cao.

Duoc phém chira mdt ho#c nhiéu loai hop chét c6 cong thire (I) hoic mubi
clia chting 1am hoat chit c6 thé dugc bao ché béng cach str dyng céc ta4 dugc théng
thuong duge st dung trong linh vyc, tic 13 céc ta dugc trong bao ché dugce phim,
céc chit mang trong bao ché dugc phim va chit twong ty theo cac phuong phép

duoc st dung thong thuong.

Viée str dung c6 thé dugc thuc hién theo dudng ubng théng qua vién nén,
vién tron, vién nang, dang hat, dang bdt, dung dich va dang tuwong tw hoic ding
theo dudng ngoai ti€u héa, nhu dang tiém nhu tiém trong khép, tinh mach va trong
co, dang dan dit, dung dich thim qua da, m& boi, tim dan thim qua da, dung dich

thdm qua niém mac, tm dan thim qua ni€ém mac, dang x6ng hit va dang tuong tu.

Duoc phém rin dé st dung theo dudng uéng dugc str dung & dang vién nén,
dang bot, dang hat hodc dang tuong tu. Trong duoc phém rin ndy, mot hodc nhiéu
hoat chét dugc tron két hop véi it nhit mot t& dugc khong hoat tinh. Theo mot
phuong phép thong thudng, dugc phidm c6 thé chira chit phu gia khong hoat tinh,
nhu chét 1am tron, chit phan huy, chit 8n dinh hodc chét trg gitip hoa tan. Néu cén
thiét, vién nén hogic vién tron c6 thé duge boc bang dudng hodc mang bang chét hoa

tan trong da day hodc hoa tan trong rudt.
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Dugc phim long @& st dung theo dudng ubng bao gdm nhil tuong, dung
dich, huyén phu, xi-r6, cdn ngot dugc dung hodc dang twong tu va ciing bao gdém
céc chat pha lodng tro dugc st dung théng thuong, vi du, nudc cit hodc etanol.
Ngoai chét pha lodng tro ra, dwgc phidm long cling c6 thé chira chét b tro, nhu chit
trg gitp hoa tan, chét tao 4m va chét tao huyén phu, chit lam ngot, chét tao vi, chét

thom hozc chét sat tring.

Dugc phdm dang tiém dé ding theo dudng ngoai tiéu héa bao gdbm dung
dich, huyén phi hoic nhii tuong vo trung dang nudc hodc khéng ¢ dang nudce. Cac
dung mdi nudc bao gém, vi du, nudce cét tiém hodc nudc mudi sinh ly. Vi du vé
dung mdi khong & dang nuéc bao gdm céc rugu nhu etanol. Cac dugce phim nay c6
thé chtra thém chét tao tinh trwong, chit sat tring, chét tao 4m, chét tao nhil tuong,
chét phan tan, chét dn dinh hodc chit trg gitp hoa tan. Cac chit nay dugc vo trung,
vi du, béng cach loc qua thiét bi loc gift vi khuén, béng cac hdn hop clia chit diét
khudn hodc chiéu xa. Ngoai ra, cic chit nay ciing c6 thé dugc s dung béng cach
diéu ché cac dugc phdm rén vo tring va hoa tan hodc tao huyén phi trong nuéc vo

tring hodc dung méi tiém vo tring trude khi st dung.

Cac chat de st dung bén ngoai bao gdbm m& bdi, dap, kem boi, keo dong,
cao ddn, phun, nudc xtc va dang twong tw. Cac chat chita nén m& bdi, nén nude
xtre, dung dich, huyén phu, nhil tvong dang nudc hodc khong & dang nudc dugc st

dung thong thuong va tuong tu.

D6i vé6i chit thAm qua niém mac nhu dang xdng hit, cht ding theo dudng
miii va chét twong tu, cac chit ndy & trang théi rin, long hodc nira rén duogc st dung
va ¢6 thé dugc diéu ché theo cac phwong phap da biét thong thudng, Vi du, cac ta
duoc da biét va ngoai ra, chét diéu chinh do pH, chét sat trung, chét hoat dién, cht
1am tron, chit 6n dinh, chit lam dic hodc chét tuong tu ¢ thé dugc bd sung mdt
céch thich hop vao d6. Dé sir dung céc chét ndy, cac thiét bi x6ng hit hogc thiét b
thdi thich hop c6 thé dugc st dung. Vi du, hop chét c6 thé duoc sir dung riéng ré
ho3c & dang bdt ctia hdn hop phéi ché hoic & dang dung dich hodc huyén phu két
hop véi cac chit mang dugc dung, st dung thiét bi da biét hodc thiét bi phun, nhu
thiét b xdng phan lidu dinh luong va thiét b twong ty. Dang bot kho x6ng hit hoic

tuong tu ¢6 thé dé str dung mdt 1an hodc nhiu 14n va vién nang chira b6t kh6 hodc
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bot c6 thé duoc st dung. Theo c4ch khic, c4c dang nay c6 thé 1a dang phun sol khi
tao ap st dung céc chét déy thich hop, vi dy, khi thich hop nhu clofloalkan, cacbon

dioxit va khi twong tu.

Dé sir dung theo dudng udng, lidu lwong hing ngdy thong thudng nim trong
khoang tlr 0,001 dén 100mg/kg, t6t hon tir 0,1 dén 30mg/kg va tét hon nita tir 0,1
dén 10mg/kg, theo thé trong, dugce dung 1am mot phan hoc chia 1am 2 dén 4 phin
riéng r&. Trong trudng hop dung theo dudng tinh mach, liéu lwong hing ngay duge
dung thich hop tir 0,0001 dén 10mg/kg theo thé trong, mdi ngay mdt 1an hoic hai
hoic nhidu 14n mdi ngdy. Ngoai ra, chit thdm qua niém mac dugc dung véi lidu
lwong nim trong khoang tir 0,001 dén 100mg/kg theo thé trong, mdi ngay mot lan
hogc hai hoc nhiéu lan mdi ngay. Liéu lugng dugc x4c dinh mot céch thich hop

theo c4 thé tiy theo tridu ching, tudi, gi6i tinh va yéu t tuong ty.

Mic du thay d6i tuy thudc vao duong dung, dugc phém, vi tri dung hodc
kidu t4 duge hodc chét phu gia, tuy nhién dugc phém theo sang ché chua tir 0,01
dén 100% theo khdi luong va theo mét phuong 4n cu thé, tir 0,01 dén 50% theo
khéi lugng ctia mdt hodc nhiu loai hop chét c6 cdng thirc (I) hodic mudi cua chung

1am hoat chét.

Hop chét c6 cdng thire (I) c6 thé dugc sir dung két hop véi cac chit khac dé
didu tri hodc phong ngilra cac bénh ma hop chét c6 cong thirc (I) dugc xem 1a hitu
higu ddi véi céc bénh nay, nhu duge md ta & trén. Duge phim két hop c6 thé duoc
st dung déng thoi hodc riéng ré va lién tuc hodc véi khoéng gidn cach mong mudn.
Dugc phdm cén dugc sir dung ddng thoi ¢ thé 1a hdn hop hoic ¢6 thé duge didu
ché riéng ré.

Vi du thwe hién sing ché

‘Dudi day, cac phuong phap diéu ché hop chit c6 cong thic (1) s& duoc md
ta chi tiét hon thong qua céc vi du. Séng ché khong bj gi6i han boi cac hop chit md
ta trong phan vi du nhu dugc mé ta duéi day. Ngoai ra, quy trinh san xuit dbi véi
cac hop chit khoi ddu s& duoe mo ta trong cic vi du diéu ché. Ngoai ra, phuong
phép diéu ché hop chét c6 cong thie (1) khong bi gidi han boi cac phuong phéap

didu ché trong cac vi du cu thé duoc dua ra dudi day va hop chét ¢ cong thirc (I)
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c6 thé duge diéu ché theo cach két hop gifta cic phuong phap diéu ché nay hoic

céc phuong phép da biét d6i voi ngudi 6 hidu biét trung binh trong linh vuc.

Ngoai ra, trong bdn mé ta nay, phan mém danh phap nhu ACD/Name (nhén
hiéu d4 ding ky, Advanced Chemistry Development, Inc.) c¢6 thé dugc st dung
trong mot s6 trudng hop dé dit tén hop chét.

Ngodi ra, nhitng chit viét tit dudi day c6 thé duoc sir dung trong mét sd

trudng hop trong phén vi du, vi du didu ché va cac bang nhu dugc mo ta sau.

PEx: Vi du diéu ché sb, Ex: Vi du sd, PSyn: Vi du didu ché duoc didu ché
bing phwong phép twong tw, Syn: Vi du dugc didu ché bing phuong phép tuong tu,
No.: Hop chét sb, Str: cdng thirc cdu tric héa hoc (Me: metyl, Et: etyl, nPr: n-
propyl, iPr: isopropyl, cPr: xyclopropyl, nBu: n-butyl, iBu: isobutyl, Boc: tert-
butyloxycacbonyl, Ac: axetyl, Z: benzyloxycacbonyl va Ts: 4-
metylphenylsulfonyl), DATA: Dir liéu hoa ly, ESI+: céc gia tri m/z trong phd khdi
(K§ thuat ion hoa ESI, biéu thi [M+H]* trr khi dugc gidi han), ESI-: cac gia tri m/z
trong phé khéi (K§ thuat ion héa ESI, bidu thi [M-H]" trx khi duoc gi6i han),
APCI/ESI+: APCI/ESI-MS (K¥ thuat ion héa héa hoc tai 4p sudt khi quyén APCI,
APCI/ESI 1a phép do ddng thdi ctia APCI va ESI, biéu thi [M+H]" trir khi duoc gi6i
han), EI: céc gia tri m/z trong phd khdi (K§ thuét ion héa EI biéu thi [M]" trir khi
dugc gidi han), CI+: cac gia tri m/z trong phé khéi (K§ thuat ion héa CI, biéu thi
[M+H]* trir khi duge giéi han), m.p.: diém néng chay, NMR (DMSO-d6): & (ppm)
clia dinh diém trong 'H NMR trong DMSO-ds, s: vach don (phd), d: vach doi (phd),
t: vach ba (phd), q: vach bén (phd), br: dudng rong (phd) (vi du, brs) va m: da vach
(phd). Ngoai ra, trong cong thic héa hoc, HCl biéu thi rang, hop chit la
monohydroclorua, 2HCI biu thi ring, hop chit 1a dihydroclorua va 3HCI bidu thi
ring, hop chit la trihydroclorua.

Ngoai ra, d tién 1¢i, ndng d6 mol/L dwgc biéu din 1a M. Vi du, dung dich

nuéc natri hydroxit 1M ¢6 nghia 14 dung dich nuéc natri hydroxit 1mol/L.

Ngoai ra, nhiét do khoi phét trén duong cong DSC thu dugce bing cich do

trong cac di€u kién sau duoc mo ta 1a cac diém nong chay trong cac bang dudi day.
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Phuong phap do DSC dugc thuc hién béng cach sur dung thiét bi TA
Instruments DSC Q20, trong diéu kién nhiét dd do ndm trong khodng tir nhiét d6
trong phong dén nhiét d6 300°C, téc d6 ting nhidt do la 10°C/phut, téc d6 dong nito
1a 50mL/pht, véi khay chira miu bing nhom.

Nhiéu xa bot tia X dugce xac dinh béng cach st dung thiét bi RINT-TTRII
trong diéu kién sir dung 6ng bing Cu, dong dién trong 6ng 1a 300mA, dién thé éng
1a 50kV, d6 rong ldy miu 1a 0,020°, tdc d6 quét 1a 4°/phit, chidu dai budc séng la
1,54056 angstrom va géc nhiéu xa do (26) ndm trong khoang tir 2,5° dén 40°.

Ngoai ra, dbi véi phé nhiéu xa bot tia X, céc héng sb mang tinh thé hoic db
thi diy du 1a quan trong d& xdc nhén tinh ddng nhét cta c4c tinh thé theo ban chit
cua dit liéu. Goc nhi€u xa va cudng d nhifu xa c6 thé thay ddi it hodc nhidu tuy
thudc vao sy dinh hudéng phat trién tinh thé, kich thudc hat hoic céc diéu kién do va
do d6, cac gié tri khong cin phai giai thich r3 rang.

Vi du diéu ché 1

B4 sung 1-bromopropan (0,90mL), kali cacbonat (1,7g) va tetrabutylamoni
iodua (180mg) vao dung dich cta 1-[4-hydroxy-3-(triflometyl)phenyl]etanon (1g)
trong axetonitril (10mL), tiép theo bing c4ch khudy & nhiét do trong phong qua
dém. Té4ch riéng céc chit khong hoa tan bing cach loc va c¢d phin dich loc trong
diéu kién 4p sudt giam. Tinh ché phén con lai bing phuong phép séc ky trén cot
silicagel (hexan-etyl axetat) d& thu duoc 1-[4-propoxy-3-(triflometyl)phenyl]etanon
(1,16g) & dang chat dau.

Vi du diéu ché 2

Hon hop ctia 1-[4-hydroxy-3-(triflometyl)phenyljetanon (1 g), iodoetan
(1,19mL), xeri cacbonat (1,92g) va N,N-dimetylformamit (15mL) dugc khudy &
nhiét 46 60°C trong thoi gian 3 gid. Lam mét hdn hop phan tng xubng nhiét do
trong phong va nudc duge bd sung vao do, tiép theo bing cach chiét bing etyl
axetat. Rira 16p hitu co bing nuédc va dung dich nudc natri clorua bdo hoa va tién
hanh lam kho bing natri sulfat khan. Sau d6, tach riéng cac chét khong hoa tan bing

cach loc va 6 phan dich lgc trong didu kién 4p suét giam. Tinh ché phén con lai
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bing phuwong phap sic ky trén cot silicagel (hexan-etyl axetat) d thu dwoc 1-[4-
etoxy-3-(triflometyl)phenyl]etanon (1,1g) & dang chét rén.

Vi du diéu ché 3

B sung 2-propanol (0,46mL), dung dich dietylazodicarboxylat 40% trong
toluen (2,3mL) va triphenyl phosphin (1,55g) vao dung dich cua 1-[4-hydroxy-3-
(triflometyl)phenyl]etanon (1g) trong tetrahydrofuran (10mL), tiép theo bing cach
khudy & nhiét d¢ trong phong qua dém. C6 hdn hop phan tmg trong diéu kién 4p
sudt giam va tinh ché phin con lai bang phuong phap sic ky trén cot silicagel
(hexan-etyl axetat) d& thu duoc 1-[4-isopropoxy-3-(triflometyl)phenyl]etanon
(1,05g) & dang chit dau.

Vi du diéu ché 4

Trong méi trudng khi argon, bot kém (1,86g), coban (II) bromua (520mg)
va axetonitril (20mL) dugc tron két hop va axit trifloaxetic (0,14mL) duoc bd sung
vao d6, tiép theo bing cach khudy & nhiét do trong phong trong thoi gian 15 phut.
B sung 1-bromo-3-metoxy-5-(triflometoxy)benzen (4,61g) trong dung dich
axetonitril (10mL) va anhydrit axetic (1,93mL) vao hdn hgp phan tmg, tiép theo
bing cach khudy & nhiét do trong phong trong thoi gian 5 gid. BS sung axit
clohydric 1M vao hén hgp phan tmg, tiép theo bing cach chiét bing etyl axetat.
Rira 16p hitu co bing nudc va dung dich nuéc natri clorua bio hoa va tién hanh 1am
kho bing magie sulfat khan. Sau d6, tach riéng cac chat khong hoa tan bing cich
loc va 6 phén dich loc trong didu kién ap suét giam. Tinh ché phin con lai bing
phwong phap séc ky trén cot silicagel (hexan-etyl axetat) dé thu dugc 1-[3-metoxy-

5-(triflometoxy)phenyl]etanon (2,29g) & dang chit diu.
Vi du diéu ché 5

1-[4-Metoxy-3-(triflometyl)phenyl]etanon ~ (15g) va tetrahydrofuran
(270mL) duoc tron két hop va phenyltrimetylamoni tribromua (28,42g) duoc bd
sung vao d9, tiép theo bing cach khudy & nhiét do trong phong trong thoi gian 30
phut. Tach riéng cac chét khong hoa tan két tha bing cach loc va cb phén dich loc
trong diéu kién &p suét giam. Phén con lai thu duge va etanol (260mL) dugc tron

két hop va thioure (6,81g) dugc bd sung vao do, tiép theo bing cach khudy & nhiét
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d6 80°C trong thoi gian 3 gid. Lam mat hdn hop phan (mg xubng nhiét d6 trong
phong va nudc, dung dich nudce natri hydroxit 1M va etyl axetat dugc bd sung véo
d6. Rura 16p hitu co bang dung dich nudc natri hydroxit 1M, nuéc va dung dich
nude natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat khan. Sau do,
tach riéng cac chit khong hoa tan bing cach loc va co phén dich loc trong didu kién
ap suét giam. Tinh ché phin con lai bing phuong phép sic ky trén cot silicagel
(hexan-etyl axetat) d& thu duoc 4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
amin (16,18g) & dang cht rén.

Vi du diéu ché 6

Axit 5-clopyrazin-2-carboxylic (3,00g), N,N-dimetylformamit (30mL), etyl
piperidin-4-carboxylat (5,83mL) va diisopropyletylamin (6,50mL) dugc tron két
hop, tiép theo bing cach khudy & nhiét do 80°C qua dém. Lam mét hdn hop phan
ting xudng nhiét 4 trong phong va etyl axetat dugc bd sung vao d6. Rira hdn hop
bing dung dich nudc axit xitric, nuéc va dung dich nudc natri clorua bdo hoa va
tién hanh 1am kho bing magie sulfat khan. Sau d6, tach riéng cac chit khong hoa
tan béng céch loc va c6 phén dich loc trong diéu kién ap suét giam. Rira chét rén tao
ra bing diisopropyl ete va tién hanh lam kho d& thu dugc axit 5-[4-
(etoxycacbonyl)piperidin-1-yl]pyrazin-2-carboxylic (3,96g) & dang chét ran.

Vi du diu ché 7

B4 sung timg giot phospho oxyclorua (0,44mL) vao hdn hop cta 4-[4-
propoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-amin (1,27g), axit 5-[4-
(etoxycacbonyl)piperidin-1-yl]pyrazin-2-carboxylic (1,29g) va pyridin (20mL) &
nhiét d6 -10°C, tiép theo bing cach khudy & clng nhiét d6 trong thoi gian 1 gio. B
sung etyl axetat va dung dich nuéc axit xitric vio hdn hop phan tng va cac chét
khong hoa tan dugc hoa tan vao trong d6. Sau do, bd sung silicagel vao hdn hop,
tiép theo bang cach khudy. Téch riéng cac chit khong hoa tan bing cach loc va 16p
nuée cta phén dich loc dwgc tach riéng, tiép theo bing cach chiét bing etyl axetat.
Lop hitu co duge trdn két hop va silicagel kiém dwgc bd sung vao hdn hop, tiép
theo bang cach khudy. Sau d6, tach riéng cac chét khong hoa tan bing céach loc va

¢6 phan dich loc trong didu kién ap sult giam. B3 sung diisopropyl ete vao phén
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con lai, tiép theo bing cach khudy va chit rén dugc thu gom béng cich loc va tién
hanh lam khd d& thu duoc etyl 1-[5-({4-[4-propoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (1,38g) & dang chét
rén,

Vi du diéu ché 8

Trong mdi trudng khi argon, bd sung dung dich lithi bo hydrua
3M/tetrahydrofuran (19,87mL) vao dung dich cta I-tert-butyl 3-etyl-3-
metylpiperidin-1,3,3-tricarboxylat (2,35g) trong tetrahydrofuran (28mL) & nhiét d6
bén trong bing -5°C hoic thép hon, tiép theo bing cach khudy trong thoi gian 30
phut va sau 6, khudy & nhiét d6 60°C trong thdi gian 20 gid. Lam lanh hdn hop
phan g bing nudc d4 va dung dich nude amoni clorua béo hoa duge bd sung vao
d6, tiép theo bing cach chiét bang etyl axetat. Rira 16p hitu co bang dung dich nude
natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat khan. Sau dé, tich
riéng c4c chit khoéng hoa tan bing cach loc va o phan dich loc trong diéu kién 4p
sudt giam. Tinh ché phdn con lai bing phuong phap sic ky trén cot silicagel
(cloroform-metanol) & thu dwoc tert-butyl 3,3-bis(hydroxymetyl)piperidin-1-
carboxylat (1,22g).

Vi du diéu ché 9

4-[3-Metoxy-5-(triflometyl)phenyl]-1,3-thiazol-2-amin (500mg),
tetrahydrofuran  (10mL), axit 5-[4-(etoxycacbonyl)piperidin-1-yl]pyrazin-2-
carboxylic (560mg), O-(benzotriazol-1-y1)-N,N,N’,N’-tetrametyluroni tetrafloborat
(645mg) va diisopropyletylamin (0,69mL) dugc tron két hop, tiép theo bing cach
khudy & nhiét d6 145°C trong thoi gian 30 phit trong didu kién chiéu xa bing vi
song. Lam mét hdn hop phan tng xudng nhiét d6 trong phong va etyl axetat duge
bd sung vao d6. Rira hdn hop bing nudc va dung dich nude natri clorua bdo hoa va
tién hanh 1am kho bing magie sulfat khan. Sau d6, tach riéng cac chat khong hoa
tan bing cach loc va c6 phén dich loc trong diéu kién 4p sudt giam. Tinh ché phin
con lai bing phwong phép sic ky trén cot silicagel (hexan-etyl axetat) va rira phan

chit rén tao ra bing diisopropyl ete va tién hanh 1am kho d& thu dugc etyl 1-[5-({4-
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[3-metoxy-5-(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-
yl]piperidin-4-carboxylat (704mg) & dang chét rén.

Vi du diéu ché 10

5-{[(2R)-2-Metylpyrolidin-1-ylJmetyl}-4-[3-metyl-5-(triflometoxy)phenyl]-
1,3-thiazol-2-amin (1,75g), axit 5-clopyrazin-2-carboxylic (1,13g), N-[({[(1Z)-1-
Xyano-2-etoxy-2-oxoetyliden]amino } oxy)(morpholin-4-yl)metylen]-N-
metylmetanamin hexaflophosphat (3,1g), dioxan (20mL) va diisopropyletylamin
(2,43mL) dugc tron két hop, tiép theo bing cach khudy & nhiét do trong phong
trong thoi gian 1 gid va bd sung etyl axetat vao hdn hop phan ng. Rira hdn hop
bing nudc va dung dich nudce natri clorua bdo hoa va tién hanh lam kho bing magie
sulfat khan. Sau d6, tach riéng céc chét khong hoa tan bing cach loc va c¢d phin
dich loc trong diéu kién 4p suét giam. Tinh ché phin con lai bing phuong phép sic
ky trén cot silicagel (hexan-etyl axetat) d& thu duoc 5-clo-N-(5-{[(2R)-2-
metylpyrolidin-1-yl]metyl}-4-[3-metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-
yl)pyrazin-2-carboxamit (1,71g).

Vi du diu ché 11

Axit 5-clopyrazin-2-carboxylic (15,0g) va etyl axetat (200mL) dugc tron két
hop va thionyl clorua (30mL) va N,N-dimetylformamit (0,28mL) duoc b sung vao
d6, tiép theo bang cach khudy & nhiét d6 ndm trong khoang tir 55°C dén 60°C trong
thoi gian 1 gid. C6 hdn hop phan tng trong diéu kién 4p sudt gidm va bd sung
toluen vao phén con lai va ¢6 hdn hop duge thuc hién hai lan.

4-[4-Metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-amin (19,96g) va
xyclopentylmetyl ete (200mL) duoc tron két hop va bd sung timg giot dung dich
clia phin con lai thu dwgc & trén trong xyclopentylmetyl ete (40mL) vao hdn hop &
nhiét 6 10°C hoc thip hon va 1am 4m hdn hop phan Gng t&i nhiét d6 trong phong
va khudy trong thoi gian 5 gid. Lam lanh hdn hop phan ting bing nudc d4 va nude
(600mL) dugc bd sung timg giot vio hdn hop & nhiét d6 15°C hoic thép hon, tiép
theo bing cich khudy & nhiét do trong phong qua dém. Chét rin két tia duoc thu

gom bing céch loc, rira bing mety] etyl keton va sau d6, 1am khé dé thu duoc 5-clo-
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N-{4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-yl} pyrazin-2-carboxamit
(29g) & dang cht rén.

Vi du diéu ché 12

Axit  5-[4-(etoxycacbonyl)piperidin-1-yl]pyrazin-2-carboxylic  (895mg),
N,N-dimetylformamit (10mL), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-
tetrametyluroni tetrafloborat (1,34g) va diisopropyletylamin (1,10mL) dugc tron két
hop, tiép theo bing cach khudy trong thoi gian 10 phut. Trong m6i trudng nito, 4-
[3,5-bis(triflometyl)phenyl]-1,3-thiazol-2-amin (1,0g) va N,N-dimetylformamit
(10mL) duoc trén két hop va natri hydrua (154mg) duge bd sung vio d6 trong diéu
kién 1am lanh bing nuéc d4, tiép theo bing cach khudy trong thoi gian 10 phut. Sau
d6, hon hop phan tmg ma d4 duge diéu ché sin dugc bd sung vao do, tiép theo bing
cach gia nhiét & nhiét d6 80°C va khudy trong thoi gian 30 phut. Hon hop phén ting
dugc gia nhiét dén nhiét d6 120°C va duoc khuéy thém trong thoi gian 1 gio nita.
Sau do, 4-[3,5-bis(triflometyl)phenyl]-1,3-thiazol-2-amin (0,72g) dugc bd sung vio
d6, tiép theo bing cach khudy thém & cung nhiét do trong thoi gian 2 gi¢. Lam mat
hdn hop phan tng xudng nhiét d6 trong phong va etyl axetat dugc bd sung vao do.
Rira hdn hop bing nudc, dung dich nuwée natri hydro cacbonat bdo hoa va dung dich
nudc natri clorua bdo hoa va tién hanh lam kho bing magie sulfat khan. Sau do,
tach riéng cac chit khong hoa tan bing céch loc va ¢6 phin dich loc trong didu kién
&p suédt giam. Tinh ché phan con lai bdng phwong phép séc ky trén cot silicagel
(cloroform-etyl axetat). B6 sung diisopropyl ete vao phan con lai thu duoc va chit
rin tao ra dugc thu gom béng céch loc va tién hanh lam kho dé thu dugc etyl 1-[5-
({4-[3,5-bis(triflometyl)phenyl]-1,3-thiazol-2-y1} carbamoyl)pyrazin-2-yl]piperidin-4-
carboxylat (167mg) & dang chét rin.

Vi du diéu ché 13
4-[4-Clo-3-(triflometyl)phenyl]-5-[(3-metoxy-3-metylpiperidin-1-yl)metyl]-
1,3-thiazol-2-amin (80mg), axit 5-[4-(etoxycacbonyl)piperidin-1-yl]pyrazin-2-
carboxylic (64mg), N-[({[(1Z)-1-xyano-2-etoxy-2-
oxoetyliden]amino} oxy)(morpholin-4-yl)metylen]-N-metylmetanamin

hexaflophosphat (101mg), diisopropyletylamin (0,082mL) va dioxan (1,2mL) dugc

-51-



tron két hop, tiép theo bing cach khudy & nhiét do 80°C trong thoi gian 30 phut
trong diéu kién chiéu xa bing viséng. C6 hdn hop phan tng trong didu kién 4p sudt
giam va tinh ché phan con lai bing phwong phap sic ky trén cot silicagel kiém
(cloroform-hexan) va phuong phép sic ky trén cot silicagel kiém (etyl axetat-
hexan). Rira chét rin tao ra bing etyl axetat-hexan va tién hanh lam kho dé thu
dugc etyl 1-[5-({4-[4-clo-3-(triflometyl)phenyl]-5-[(3-metoxy-3-metylpiperidin-1-
yDmetyl]-1,3-thiazol-2-yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (71mg) &

dang chit rén.
Vi du diéu ché 14

4-[3-Metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-amin ~ (500mg), N,N-
dimetylformamit (10mL), axit 5-[4-(etoxycacbonyl)piperidin-1-yl]pyrazin-2-
carboxylic (764mg), N-[({[(1Z)-1-xyano-2-etoxy-2-
oxoetyliden]amino } oxy)(morpholin-4-yl)metylen]-N-metylmetanamin
hexaflophosphat (1,17g) va diisopropyletylamin (0,94mL) dugc tron két hop, tiép
theo béng cich khudy & nhiét d6 150°C trong thdi gian 30 phut trong didu kién
chiéu xa bang vi séng. Lam mét hdn hop phan tng xudng nhiét do trong phong va
etyl axetat dugc bd sung vao d6. Rira hdn hop bing nudc va dung dich nuéc natri
clorua bdo hoa va tién hanh lam khé bing magie sulfat khan. Sau d6, tach riéng céc
chét khdong hoa tan bing cach loc va ¢b phén dich loc trong diéu kién 4p sut giam.
Tinh ché phin con lai bing phuong phép sic ky trén cot silicagel (hexan-etyl
axetat) va phin con lai thu duge duoc rira bing diisopropyl ete va tién hanh lam
kho @ thu dugc etyl 1-[5-({4-[3-metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (476mg) & dang chét rin.

Vi du diéu ché 15

4-[4-Clo-3-(triflometyl)phenyl]-1,3-thiazol-2-amin  (748mg), axit 5-[4-
(etoxycacbonyl)piperidin-1-yl]pyrazin-2-carboxylic (500mg), N,N-
dimetylformamit (10mL), O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
tetrafloborat (1,02g) va diisopropyletylamin (0,93mL) dugc tron két hop, tiép theo
bing cach khudy & nhiét do 100°C qua dém. Lam mét hdn hop phan tng xudng

nhiét d trong phong va etyl axetat dwoc bd sung vao d6. Rira hdn hop bing nudc
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va dung dich nudc natri clorua bdo hoa va tién hanh lam khé bing magie sulfat
khan. Sau d6, tich riéng cac chit khong hoa tan béng céch loc va c6 phén dich loc
trong diéu kién ap suit giam. Tinh ché phén con lai bing phuong phap sic ky trén
cot silicagel (cloroform-etyl axetat) va rira phan con lai thu dwoc bing diisopropyl
ete va tién hanh lam kho @& thu duoc etyl 1-[5-({4-[4-clo-3-(triflometyl)phenyl]-
1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (294mg) & dang

chat rin.
Vi du diéu ché 16

4-[3-Metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-amin ~ (5,68g), pyridin
(17mL) va anhydrit axetic (7,8mL) dugc trdn két hop, tiép theo bing cach khudy &
nhiét d6 60°C trong thoi gian 1 gid. Lam mat hdn hop phan tmg xudng nhiét do
trong phong va etyl axetat duoc b sung vao d6. Rira hdn hop bing nudc, axit
clohydric IM va dung dich nudc natri clorua bdo hoa va tién hanh lam kho bing
magie sulfat khan. Sau dé, tach riéng céc chét khong hoa tan bing cach loc va co
phén dich loc trong diéu kién 4p sudt giam. Rira chét rin tao ra bing diisopropyl ete
va tién hanh 1am kho d& thu duoc N-{4-[3-metyl-5-(triflometoxy)phenyl]-1,3-
thiazol-2-yl} axetamit (6,21g) & dang chét rin.

Vi du diéu ché 17

B sung axit axetic (50mL) va dung dich nudc formaldehyt 36% (1,5mL)
vao etyl 1-[5-({4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (2,0g), tiép theo bing cach khudy
& nhiét 6 100°C trong thoi gian 1,5 gid. BS sung anhydrit axetic (0,71mL) vao hdn
hop phan tmg, tiép theo bing cach khudy thém & cung nhiét d§ trong thoi gian 1,5
gid. Sau d6, anhydrit axetic (0,71mL) lai dwoc bd sung vio d6, tiép theo bing cach
khudy trong thoi gian 0,5 gid. C6 hdn hop phan tng trong diéu kién 4p suit giam va
bd sung etanol vao phin con lai, tiép theo bing cach khudy. Chat rén két tia duoc
thu gom bing cach loc va tién hanh lam khé dé thu duoc etyl 1-[5-({5-
(axetoxymetyl)-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (1,77g) & dang chét rén.

Vi du diéu ché 18
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Etyl 1-[5-({4-[3-metoxy-5-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (1,87g), axit axetic (8mL), dung
dich nuéc formaldehyt 36% (2,69mL) va anhydrit axetic (3,30mL) duoc tron két
hop, tiép theo bing cach khudy & nhiét do 150°C trong thdi gian 30 pht trong diéu
kién chiéu xa bing vi séng. C6 hdn hop phén tmg trong didu kién 4p suét giam va
bd sung nude va dung dich nuéc natri hydro cacbonat bdo hoa vao phan con lai,
tiép theo bang cach chiét bing etyl axetat. Rira 16p hitu co bang nuéc va dung dich
nuéc natri clorua b3o hoa va tién hanh lam kho béng magie sulfat khan. Sau do,
tach riéng céc chit khéng hoa tan bing cach loc va ¢b phan dich loc trong didu kién
4p sut giam. Tinh ché phn con lai bang phwong phép séc ky trén cot silicagel
(cloroform-etyl axetat) va rira phin chét rin tao ra bing diisopropyl ete va tién hanh
lam  khé d& thu dwoc etyl 1-[5-({5-(axetoxymetyl)-4-[3-metoxy-5-
(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-
carboxylat (705mg) & dang chét rén.

Vi du diu ché 19

B4 sung axit axetic (35mL), anhydrit axetic (1,2mL) va dung dich nuéc
formaldehyt 36% (0,98mL) vao etyl 1-[5-({4-[4-propoxy-3-(triflometyl)phenyl]-
1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (1,38g), tiép theo
bing cach khudy & nhiét do 100°C trong thdi gian 3 gid. C6 hdn hop phan tng
trong diéu kién 4p sut giam va tinh ché phén con lai bing phwong phép séc ky trén
cot silicagel (cloroform-etyl axetat). Hoa tan phén con lai thu duoc trong pyridin
(14mL) va anhydrit axetic (1,4mL) dugc bd sung vao do, tiép theo bing cach khudy
& nhiét d6 trong phong trong thoi gian 2 gid. C6 hdn hgp phan tmg trong diéu kién
&p sult giam va tinh ché phin con lai bing phwong phép sic ky trén cot silicagel
(cloroform-etyl axetat). Chét rin tao ra duoc khudy trong dung moi hdn hop etyl
axetat-diisopropyl ete, dugc thu gom bing cich loc va tién hanh lam kho dé thu
duoc etyl 1-[5-({5-(axetoxymetyl)-4-[4-propoxy-3-(triflometyl)phenyl]-1,3-thiazol-
2-yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (771mg) & dang chat rin.

Vi du diéu ché 20
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Etyl  1-[5-({4-[4-clo-3-(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-
yllpiperidin-4-carboxylat (1,15g), axit axetic (12,0mL), dung dich nudc
formaldehyt 36% (2,0mL) va anhydrit axetic (2,5mL) dugc tron két hop, tiép theo
bang cach khudy & nhiét do 150°C trong thoi gian 1 gid trong diéu kién chiéu xa
bing vi séng. C6 hdn hop phan tmg trong diéu kién &p sut giam va bd sung pyridin
(8mL) va anhydrit axetic (2,5mL) vao phén con lai, tiép theo bang cach khudy &
nhiét d9 trong phong trong thoi gian 1 gid. C6 hdn hop phan tng trong didu kién ap
sudt giam va bd sung nudc vao phan con lai, tiép theo bing cach chiét bing etyl
axetat. Rira 16p hitu co bing dung dich nuéc natri clorua bdo hoa va tién hanh lam
kho bing magie sulfat khan. Sau d6, tach riéng c4c chét khéng hoa tan bing cach
loc va ¢b phén dich loc trong didu kién &p sudt giam. Rira chét rén tao ra bang dung
mdi két hop cloroform-etyl axetat va tién hanh lam kho dé thu duge etyl 1-[5-({5-
(axetoxymetyl)-4-[4-clo-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (564mg) & dang chét rén.

Vi du diéu ché 21

5-Clo-N-{4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-y1} pyrazin-2-
carboxamit (4,27g), axit axetic (50mL), dung dich nu6c formaldehyt 36% (4,0mL)
va (2R)-2-etylpyrolidin hydroclorua (7,0g) duoc tron két hop va duogc khudy & nhiét
d6 90°C trong thoi gian 1 gid va sau do, dicloetan (50mL) dugc bd sung vao do,
tiép theo bing cach khudy qua dém. Lam mat hén hop phan tng xubng nhiét do
trong phong va c¢b dic trong didu kién 4p sudt giam va bd sung etyl axetat vao phin
con lai thu duge. Rtra hdn hop bing dung dich nudc natri hydroxit 1M, nude va
dung dich nuéc natri clorua bdo hoa va tién hanh lam khé bing magie sulfat khan.
Sau d6, tich riéng c4c chit khong hoa tan bing céach loc va cb phin dich loc trong
diéu kién 4p suét giam. BS sung etyl axetat vao phan con lai thu dwoc va cac chit
khong hoa tan dugc tach béng cach loc. Sau d6, phan dich loc duge cd trong diéu
kién &p sudt giam va tinh ché phdn con lai bing phuong phép sic ky trén cot
silicagel kiém (hexan-etyl axetat). Rira chit rin tao ra bing hexan va tién hanh lam
kho & thu duoc 5-clo-N-(5-{[(2R)-2-etylpyrolidin-1-yl]metyl}-4-[4-metoxy-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl)pyrazin-2-carboxamit (954mg) & dang chét

ran.
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Vi du diéu ché 22

Etyl 1-[5-({4-[4-(dimetylamino)-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (200mg), axit axetic (3mL), dung
dich nu6c formaldehyt 36% (0,14mL) va (2R)-2-metylpyrolidin L-(+)-tartrat
(425mg) dugc tron két hop, tiép theo béng cach khuéy & nhiét d6 110°C trong thoi
gian 30 phut trong diéu kién chiéu xa bing vi séng. Hon hop phan tmg dugc trung
hoa bing cach bd sung dung dich nuée natri hydro cacbonat bdo hoa, tiép theo bing
céch chiét bing etyl axetat. Rira 16p hitu co bing dung dich nu6e natri hydroxit 1M
va dung dich nuéc natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat
khan. Sau d6, tach riéng cc chét khong hoa tan bing cach loc va cd phan dich loc
trong diéu kién 4p suit gidm. Tinh ché phan con lai bing phuong phap séc ky trén
cot silicagel (hexan-etyl axetat) d& thu dugc etyl 1-{5-[(4-[4-(dimetylamino)-3-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-ylmetyl}-1,3-thiazol-2-
ylcarbamoyl]pyrazin-2-yl} piperidin-4-carboxylat (110mg) & dang chét rén.

Vi du diéu ché 23

Etyl 1-[5-({5-(axetoxymetyl)-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (2,5g), (2R)-2-
etylpyrolidin hydroclorua (690mg), diisopropyletylamin (1,42mL) va N,N-
dimetylformamit (25mL) duoc tron két hop, tiép theo béng cach khuéy ¢ nhiét do
90°C trong thoi gian 1 gid. Hon hop phan tmg dugc pha lodng bing etyl axetat, rira
bing nudc va tién hanh 1am kho bang natri sulfat khan. Sau d6, cac chat khong hoa
tan dugc loc va ¢o phén dich lgc trong diéu kién ap suit giam. Tinh ché ph?ln con lai
bing phuong phap séc ky trén cot silicagel kiém (cloroform-etyl axetat) d& thu duoc
etyl 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-yl]metyl}-4-[4-metoxy-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-
carboxylat (2,28g).

Vi du diu ché 24

Bb sung (2R)-2-metylpyrolidin hydroclorua (64mg) va diisopropyletylamin
(0,18mL) vao dung dich cua etyl 1-[5-({5-(axetoxymetyl)-4-[4-clo-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-
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carboxylat (160mg) trong tetrahydrofuran (1,6mL), tiép theo bing cach khudy &
nhiét d6 150°C trong thoi gian 1 gid trong diéu kién chiéu xa bing vi séng. C6 hdn
hop phan ung trong diéu kién ap sult gidm va tinh ché phdn con lai bing phuong
phép sic ky trén cot silicagel (hexan-etyl axetat) dé thu dugc etyl 1-{5-[(4-[4-clo-3-
(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-2-
yDcarbamoyl]pyrazin-2-yl} piperidin-4-carboxylat (117mg) & dang chét dau.

Vi du diéu ché 25

Bb sung 10% cacbon dwoc mang trén paladi (d6 4m 50%, 150mg) vao dung
dich cua benzyl (2S)-2-(2-metoxypropan-2-yl)pyrolidin-1-carboxylat (650mg)
trong etanol (6,5mL), tiép theo bing cach khudy & nhiét do trong phong trong thoi
gian 1 gid tai &p sut latm (101,325kPa) trong moi trudng hydro. Tach riéng cac
chit khéng hoa tan bing cach loc va bd sung dung dich hydro clorua 4M/dioxan
(2mL) vio phan dich loc, tiép theo bing céach c6 trong diéu kién ap sut giam. Phén
con lai dugc 1am kho qua dém dé thu duoc (25)-2-(2-metoxypropan-2-yl)pyrolidin
hydroclorua (438mg) & dang chét rén.

Vi du diéu ché 26

Bb sung dung dich hydro clorua 4M/dioxan (25mL) vao dung dich cua tert-
butyl (2R)-2-etylpyrolidin-1-carboxylat (3,41g) trong dioxan (25mL), tiép theo
bang cach khudy & nhiét do trong phong trong thoi gian 1 gi. C6 hdn hop phan
g trong diéu kién ap sudt giam va bd sung dietyl ete vio phin con lai, tiép theo
bing cach khudy. Chit rin két tia dugc thu gom bang c4ch loc va tién hanh lam kho

dé thu duoc (2R)-2-etylpyrolidin hydroclorua (2,1g) & dang chét rin.
Vi du diéu ché 27

N-(5-{[(2R)-2-Metylpyrolidin-1-ylJmetyl} -4-[3-metyl-5-(triflometoxy)phenyl]-1,3-
thiazol-2-yl)axetamit (3,05g), etanol (20mL) va dung dich nudc natri hydroxit 6M
(12mL) duoc tron két hop, tiép theo bing cach khudy & nhiét d6 120°C trong thoi
gian 15 phut trong diéu kién chiéu xa bing vi soéng. B6 sung nudc vao hdn hop
phan tmg, tiép theo bing cach chiét bing etyl axetat. Rira 16p hitu co bang nudc va
dung dich nudc natri clorua bdo hoa va tién hanh lam kho bing magie sulfat khan.

Sau d6, tach riéng cac chét khong hoa tan bing cach loc va cb phéan dich loc trong
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diéu kién 4p sudt giam. Tinh ché phan con lai bing phuong phap séc ky trén c{t
silicagel kiém (hexan-etyl axetat) d& thu duoc 5-{[(2R)-2-metylpyrolidin-1-
yllmetyl}-4-[3-metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-amin (1,75g) & dang
chét dau.

Vi du diu ché 28

B6 sung hydroxylamin hydroclorua (828mg) va trietylamin (0,55mL) vao
hdn hop clia 2-(2,5-dimetyl-1H-pyrol-1-yl)-4-[3-metoxy-4-(triflometyl)phenyl]-1,3-
thiazol (280mg), etanol (2,5mL) va nuéc (0,84mL), tiép theo bing cach khudy &
nhiét d6 130°C trong thoi gian 30 phut trong diéu kién chiéu xa bing vi song.
Etanol dugc 1am bay hoi trong diu kién 4p sut giam va b sung nudc vao phin
con lai, tiép theo bang cach chiét bing cloroform. Rira 16p hitu co bing dung dich
nud6ce natri clorua bdo hoa va tién hanh lam kho bing magie sulfat khan. Sau d6,
tach riéng cc chit khong hoa tan bing cach loc va cb phén dich loc trong didu kién
&p sudt giam. Tinh ché phin con lai bing phuong phép sic ky trén cot silicagel
(hexan-etyl axetat) va dugc tinh ché bing phwong phap sic ky trén cot silicagel
(cloroform-metanol) dé thu dugc 4-[3-metoxy-4-(triflometyl)phenyl]-1,3-thiazol-2-

amin (113mg) & dang chét rin.
Vi du diéu ché 29

Trong moi trudong khi argon, bd sung dung dich n-butyllithi
2,69M/tetrahydrofuran  (1,39mL) vao dung dich cua tert-butyl 3,3-
bis(hydroxymetyl)piperidin-1-carboxylat (0,9g) trong tetrahydrofuran (18mL) &
nhiét d6 -5°C hotc thip hon, tiép theo bing cach khudy trong thoi gian 20 phut. B4
sung ting giot dung dich cta toluensulfonyl clorua (0,7g) trong tetrahydrofuran
(4,5mL) vao hdn hop phan tng & nhiét d6 -5°C hoc thip hon, tiép theo bing cach
khudy trong thdi gian 40 phat. B sung dung dich n-butyllithi
2,69M/tetrahydrofuran (1,43mL) vao hdn hop tao ra, tiép theo bing cach khudy
trong thoi gian 30 phit, sau d6 gia nhiét téi nhiét d6 khoang 60°C va khudy thém
trong thoi gian 1 gid. Lam lanh hdn hop phan tmg bing nudc da va dung dich nude
amoni clorua bdo hoa duge bd sung vao d6, tiép theo bing cach chiét bing etyl

axetat. Rira 16p hitu co bing dung dich nuéc natri clorua bdo hoa va tién hanh 1am
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khd bing magie sulfat khan. Sau dé, tach riéng cc chét khong hoa tan bing cach
loc va c6 phén dich loc trong diéu kién ap sult giam. Tinh ché phﬁn con lai béng
phuong phép sic ky trén cot silicagel (hexan-etyl axetat) d& thu duoc tert-butyl 2-

oxa-6-azaspiro[3.5]nonan-6-carboxylat (436mg).
Vi du diéu ché 30

B sung thé phan tan diu 60% cua natri hydrua (430mg) vao dung dich cta
(3R)-tetrahydrofuran-3-ol (1,0g) trong N-metylpyrolidon (20mL) trong diéu kién
lam lanh bang nuéc da, tiép theo bing cach khudy & cing nhiét do trong thoi gian
10 phit. B sung ting giot dung dich cua 1-[4-flo-3-(triflometyl)phenyl]etanon
(2,0g) trong N-metylpyrolidon (10mL) vao hén hop phan tng va hén hop dugc
khudy trong thoi gian 1 gid trong diu kién lam lanh bing nudc da. BS sung nudc
VA0 hén hop phan tmg, tiép theo bing cach chiét bing etyl axetat. Rira 16p hitu co
bing nuéc va dung dich nudc natri clorua bdo hoa va tién hanh lam kho bing magie
sulfat khan. Sau d6, tach riéng céc chit khong hoa tan bang cach loc va cd phin
dich loc trong diéu kién 4p sudt giam. Tinh ché phédn con lai bing phuong phéap séc
ky trén cot silicagel (hexan-etyl axetat) dé thu dugc 1-{4-[(3R)-tetrahydrofuran-3-
yloxy]-3-(triflometyl)phenyl} etanon (1,84g) & dang chit dau.

Vi du didu ché 31

Hon hop cua 1-[4-flo-3-(triflometyl)phenyl]etanon (2,0g), pyrolidin
(10mL), kali cacbonat (2,0g) va axetonitril (3,0mL) dugc khudy & nhiét do 80°C
trong thoi gian 2 gid. Lam mat hdn hop phan tmg xubng nhiét d6 trong phong va
nude duge b sung vao dé, tiép theo bing cach chibt bing etyl axetat. Rira 16p hitu
co bang dung dich nudc natri clorua bdo hoa va tién hanh lam kho bing magie
sulfat khan. Sau d6, tach riéng cic chit khong hoa tan bing cach loc va cd phin
dich loc trong diéu kién &p sut giam. Tinh ché phin con lai bang phwong phép séc
ky trén cot silicagel (hexan-etyl axetat) d& thu duogc 1-[4-(pyrolidin-1-yl)-3-
(triflometyl)phenyl]etanon (2,5g) & dang chét diu.

Vi du diéu ché 32

B sung natri metoxit (60mg) vao dung dich cta 2-(2,5-dimetyl-1H-pyrol-
1-yl)-4-[3-flo-4-(triflometyl)phenyl]-1,3-thiazol (300mg) trong tetrahydrofuran
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(2,4mL), tiép theo bing cach khudy & nhiét d6 100°C trong thoi gian 30 phut trong
diéu kién chiéu xa bing vi séng. Bd sung natri metoxit (90mg) vao hdn hop phan
ting, tiép theo biang cach khudy & nhiét do 130°C trong thoi gian 1 gid trong diéu
kién chiéu xa bing vi séng. Sau d6, natri metoxit (150mg) duogc bd sung vao do,
tiép theo bing cach khudy & nhiét d6 150°C trong thdi gian 30 phut trong diéu kién
chiéu xa bing vi séng. C6 hdn hop phén mg trong diéu kién 4p sudt giam va tinh
ché phén con lai bang phuong phap séc ky trén cot silicagel (hexan-etyl axetat) dé
thu dwgc 2-(2, 5-dimetyl-1H-pyrol-1-yl)-4-[3-metoxy-4-(triflometyl)phenyl]-1,3-
thiazol (289mg) & dang chit dau.

Vi du diéu ché 33

4-(5-Clo-3-thienyl)-1,3-thiazol-2-amin (4,30g), diclometan (80mL) va
diisopropyletylamin (4,2mL) duoc tron két hop va anhydrit trifloaxetic (4,2mL)
duoc bd sung vao do trong diéu kién 1am lanh bing nuéc da, tiép theo bing cach
1am 4m lén t6i nhiét d6 trong phong va khudy trong thoi gian 1 gio. Hon hop phan
tmg dugc pha lodng bing cloroform, rira bing nudc va dung dich nudc natri clorua
bdo hoa va tién hanh 1am kho bing magie sulfat khan. Sau d6, tach riéng céc chét
khong hoa tan bing cach loc va c¢b phén dich loc trong diéu kién 4p suit giam. Tinh
ché phan con lai bing phuong phép séc ky trén cot silicagel (hexan-etyl axetat) va
rira phan chit rn tao ra bing hexan va tién hanh 1am kho dé thu duoc N-[4-(5-clo-

3-thienyl)-1,3-thiazol-2-y1]-2,2,2-trifloaxetamit (5,56g) & dang chét rén.
Vi dy diéu ché 34

B4 sung hexan-2,5-dion (0,32mL) va axit p-toluensulfonic (44mg) vao dung
dich cta 4-[3-flo-4-(triflometyl)phenyl]-1,3-thiazol-2-amin (600mg) trong toluen
(3,6mL), tiép theo bing c4ch khudy & nhiét do 170°C trong thoi gian 30 phut trong
diéu kién chiéu xa bing vi séng. C6 hdn hop phan tmg trong diéu kién 4p sut giam
va bd sung dung dich nudc natri hydro cacbonat bdo hoa vao phén con lai, tiép theo
bang cich chiét bing etyl axetat. Rira 16p hitu co bang dung dich nuéc natri clorua
bio hoa va tién hanh 1am kho bing magie sulfat khan. Sau d6, tich riéng cac chit
khéng hoa tan bing cach loc va c6 phén dich loc trong diéu kién 4p suit giam. Tinh

ché phan con lai bing phuong phép sic ky trén ct silicagel (hexan-etyl axetat) dé
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thu duge 2-(2,5-dimetyl-1H-pyrol-1-yl)-4-[3-flo-4-(triflometyl)phenyl]-1,3-thiazol
(634mg) & dang chét rén.

Vi du diéu ché 35

BS sung dung dich cua di-tert-butyl dicacbonat (0,85g) trong
tetrahydrofuran (1,SmL) vao dung dich cua (2-metylpyrolidin-2-yl)metanol
(300mg) trong tetrahydrofuran (3mL) & nhiét d6 trong phong, tiép theo bing cach
khudy & nhiét do trong phong trong thoi gian 3 ngay. Sau d6, bd sung dung dich
nude natri hydroxit 1M (1,8mL) vao hdn hgp phan tng, tiép theo bing cach khudy
& nhiét d6 trong phong trong thdi gian 2 gidy. BS sung nudce vao hdn hop phén Ung,
tiép theo bing cach chiét bing etyl axetat. Rira 16p hitu co bing dung dich nudce
natri clorua bdo hoa va tién hanh lam kho béng magie sulfat khan. Sau do, tich
riéng cac chét khong hoa tan bing cach loc va cb phan dich loc trong didu kién ap
suit giam. Tinh ché phin con lai bing phurong phép séc ky trén cot silicagel (hexan-
etyl axetat) dé thu duoc tert-butyl 2-(hydroxymetyl)-2-metylpyrolidin-1-carboxylat
(396mg) & dang chit dau.

Vi du diéu ché 36

Bb sung trietylamin (2,52mL) vao dung dich cua 2-[(2S)-pyrolidin-2-
yl]propan-2-ol hydroclorua (1,0g) trong dicloetan (15mL), tiép theo bing céch lam
mat bing nudc. BS sung benzyl clocacbonat (1,29mL) vao d6, tiép theo bing cach
1am 4m 1én t6i nhiét do trong phong va khudy trong thoi gian 2 gid. C6 hdn hop
phan Ung trong diéu kién 4p sudt giam va bd sung nuéc vao phan con lai, tiép theo
bing cach chiét bing etyl axetat. Lam kho 16p hitu co bing magie sulfat khan, sau
do, tach riéng cac chit khong hoa tan bang cach loc va ¢6 phén dich loc trong diéu
kién 4p suit giam. Tinh ché phén con lai bing phuong phap séc ky trén cot silicagel
(hexan-etyl axetat) d& thu duogc benzyl (25)-2-(2-hydroxypropan-2-yl)pyrolidin-1-
carboxylat (1,01g) & dang chit dau.

Vi du diéu ché 37

N-[4-(5-Clo-3-thienyl)-1,3-thiazol-2-yl]-2,2,2-trifloaxetamit (5,56g), (2R)-
2-metylpyrolidin (3,36g), axit axetic (60mL) va dung dich nuéc formaldehyt 36%
(2,75mL) duogc tron két hop, tiép theo béng cach khuéy & nhiét d6 60°C trong thoi
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gian 1 gid. C6 hdn hop phan tng trong didu kién 4p sult giam va pha lodng phin
con lai bing etyl axetat, rira bing dung dich nu6c natri hydro cacbonat bdo hoa va
dung dich nudc natri clorua bdo hoa va tién hanh 1am khé bing magie sulfat khan.
Sau d6, tach riéng céc chét khong hoa tan bing cach loc va cb phan dich loc trong
didu kién ap suft giam. Phén con lai thu dugce, etanol (60mL) va dung dich nuéc
natri hydroxit 6M (15mL) dugc tron két hop, tiép theo bing cach khudy & nhiét do
90°C trong thoi gian 2 gi¢. Lam mat hdn hop phan tng xuéng nhiét d6 trong phong
va nudc duge bd sung vao dé, tiép theo bing cach chiét bing etyl axetat. R{ra 16p
hitu co bang dung dich nude natri clorua bdo hoa va tién hanh 1am kho bing magie
sulfat khan. Sau d6, téch riéng cic chat khong hoa tan bing cach loc va c6 phdn
dich loc trong diéu kién 4p suét giam. Tinh ché phén con lai bing phuong phéap sic
ky trén cot silicagel kiém (hexan-etyl axetat) d& thu duogc 4-(5-clo-3-thienyl)-5-

{{(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-2-amin (2,28g).
Vi du diéu ché 38

1-[4-Hydroxy-3-(triflometyl)phenyljetanon (3,0g), N,N-dimetylformamit
(36mL) va nudc (3,6mL) duoc tron két hop va natri clo(diflo)axetat (5,76g) va xeri
cacbonat (7,2g) dugc bd sung vao do, tiép theo bing cach khudy & nhiét 6 100°C
trong thoi gian 3 gid. B4 sung nudc vao hdn hop phan ung, tiép theo bing cach
chiét bing etyl axetat. Rira 16p hitu co bing nude va dung dich nudc natri clorua
bdo hoa va cb trong diéu kién ap sudt giam. Tinh ché phin con lai bing phuong
phép séc ky trén cot silicagel (hexan-etyl axetat) d& thu duoc 1-[4-(diflometoxy)-3-
(triflometyl)phenylletanon (3,80g) & dang chit dau. 1-[4-(Diflometoxy)-3-
(triflometyl)phenyl]etanon (3,80g) va tetrahydrofuran (S0mL) duoc tron két hop va
phenyltrimetylamoni tribromua (5,66g) dugc bd sung vao do, tiép theo bing cach
khudy & nhiét d6 trong phong trong thoi gian 45 phut. Tach riéng cdc chit khong
hoa tan két tia bing cach loc va cd phan dich loc trong diéu kién 4p sut giam.
Phén con lai va etanol (50mL) dugc tron két hop va thioure (1,47g) duoc bd sung
vao do, tiép theo bing cach khudy & nhiét do 80°C trong thoi gian 2 gio. Lam mat
hén hop phan ting xudng nhiét d6 trong phong va nude (30mL) va dung dich nudc
natri hydroxit 1M (30mL) duoc bd sung vao d6, tiép theo bing cach chibt bing etyl

axetat. Rira 16p hitu co bing dung dich nudc natri clorua bio hoa va tién hanh lam
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kho bing magie sulfat khan. Sau d6, tach riéng céc chit khong hoa tan bing cach
loc va c6 phan dich loc trong didu kién 4p sudt giam. B sung diisopropyl ete vao
phén con lai, ¢6 hdn hop trong didu kién &p suét giam va sau do, diisopropyl ete va
hexan duoc bd sung thém vao d6. Chéit rin tao ra duoc thu gom b%mg cach loc va
tién hanh lam kho d& thu duogc 4-[4-(diflometoxy)-3-(triflometyl)phenyl]-1,3-
thiazol-2-amin (3,48g) & dang chét rén.

Vi du diéu ché 39

3-Bromo-5-(triflometoxy)phenol (4,84g), N,N-dimetylformamit (50mL),
kali cacbonat (3,12g) va metyl iodua (2,35mL) dugc trdn két hop, tiép theo bing
cach khudy & nhiét d¢ trong phong trong thoi gian 2 gio. B sung nuéc vao hdn hop
phan tg, tiép theo bing c4ch chiét bing etyl axetat. Rira 16p hitu co bang nudc va
dung dich nudc natri clorua bdo hoa va tién hanh 1am khé bing magie sulfat khan.
Sau d6, tach riéng céc cht khéng hoa tan bing cach loc va ¢d phén dich loc trong
diéu kién 4p sudt gidm. Tinh ché phin con lai bing phwong phap séc ky trén cot
silicagel (hexan-etyl axetat) d thu dwgc 1-bromo-3-metoxy-5-(triflometoxy)benzen

(4,61g) & dang chét diu.
Vi du didu ché 40

Bd sung trimetyloxonium tetrafloborat (1,77g) vao hdn hop ctia benzyl
(28)-2-(2-hydroxypropan-2-yl)pyrolidin-1-carboxylat (1,0g), proton xdp (Proton
Sponge - nhn hiéu d4 ding ky) (2,44g) va diclometan (15mL) trong diéu kién lam
lanh bing nuéc d4, tiép theo bing cich lam 4m 1én t6i nhiét do trong phong va
khudy qua dém. T4ch riéng cac chat khong hoa tan bing céch loc va bd sung nudc
va dung dich nudc axit xitric 10% vao phan dich loc, tiép theo bing cach chiét bing
cloroform. Lam kho 16p hitu co bing magie sulfat khan va sau d6, tich riéng céc
chét khong hoa tan bing cach loc. C6 phén dich loc trong didu kién &p suét giam.
Tinh ché phin con lai bing phwong phép sic ky trén cot silicagel (hexan-etyl
axetat) d& thu dugc benzyl (25)-2-(2-metoxypropan-2-yl)pyrolidin-1-carboxylat
(664mg) & dang chit dau.

Vi du didu ché 41
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Bb sung dung dich n-butyllithi 2,66M/hexan (12,86mL) & nhiét do -78°C
vao dung dich cua diisopropylamin (5,05mL) trong tetrahydrofuran (30mL) trong
mdi trudng khi argon, tiép theo bing c4ch khudy trong thoi gian 15 phut. BS sung
ting giot dung dich cla 1-tert-butyl 3-etyl piperidin-1,3-dicarboxylat (4,0g) trong
tetrahydrofuran (20mL) vao hdn hop phéan tmg trong thdi gian 10 phit, tiép theo
bing cach khudy trong thoi gian 30 phut. BS sung timg giot dung dich cua metyl
iodua (1,455mL) trong tetrahydrofuran (10mL) vao hdn hop phan tng trong thoi
gian 10 phit va 1am 4m hén hop thu duogc 1én 0°C trong thoi gian 1 gio, tiép theo
bang céch khudy & ciing nhiét do trong thoi gian 30 phit, sau d6 lam 4m thém 1&
nhiét do trong phong va khudy trong thoi gian 3 gid. B sung dung dich nuéc
amoni clorua bdo hoa vao hdn hgp phan tng, tiép theo bing cach chiét bing etyl
axetat. Rtra 16p hitu co bing dung dich nudc natri clorua bdo hoa va tién hanh lam
khé bing magie sulfat khan. Sau d6, tach riéng céc chat khong hoa tan bing cach
loc va cb phén dich loc trong diéu kién ap suét giam. Tinh ché phé‘m con lai béng
phuong phép sic ky trén cit silicagel (hexan-etyl axetat) dé thu duge 1-tert-butyl 3-
etyl 3-metylpiperidin-1,3-dicarboxylat (3,29g) & dang chét diu.

Vi du didu ché 42

Trong mdi trudng khi argon, hdn hop gdém thé phan tan diu 55% cua natri
hydrua (126mg) va tetrahydrofuran (3mL) duoc lam mat bing nuéc va dung dich
cua tert-butyl 3-(hydroxymetyl)-3-metylpiperidin-1-carboxylat (442mg) trong
tetrahydrofuran (2mL) dugc bd sung vao d6, tiép theo bing cach khudy & nhiét do
trong phong trong thoi gian 5 phtt va sau d6, khudy & nhiét 9 60°C trong thoi gian
30 phat. Lam lanh hdn hgp phan tng bing nuéc d4 va metyl iodua (0,3mL) duoc
b6 sung vao do, tiép theo bing cach lam 4m Ién t6i nhiét do trong phong va khudy
trong thoi gian 1,5 gio. B sung dung dich nuéc amoni clorua bdo hoa vao hdn hop
phéan tng, tiép theo bing cach chiét bing etyl axetat. Rura 16p hitu co bang dung
dich nudc natri clorua bdo hoa va tién hanh 1am khé bing magie sulfat khan. Sau
d6, tach riéng cac chat khong hoa tan bing cach loc va cd phén dich loc trong diéu
kién 4p suét giam. Tinh ché phén con lai bing phuong phap sic ky trén cot silicagel
(hexan-etyl axetat) dé thu dugc tert-butyl 3-(metoxymetyl)-3-metylpiperidin-1-
carboxylat (414mg) & dang chit diu.
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Vi du diéu ché 43

N-{4-[3-Flo-5-(triflometyl)phenyl]-1,3-thiazol-2-yl} axetamit  (2,84g), axit
axetic (20mL), dung dich nuéc formaldehyt 36% (3,6mL) va anhydrit axetic
(4,40mL) duge tron két hop, tiép theo bing cch khudy & nhiét d6 170°C trong thoi
gian 30 phut trong didu kién chiéu xa bing vi séng. C6 hdn hop phan g trong
diéu kién 4p sudt giam va rira phin chét rén tao ra bing metanol va tién hanh lam
khd & thu duoc chét rén mau trdng. Chét rin thu dugc, N-metylpyrolidon (20mL),
(2R)-2-metylpyrolidin (608mg) va diisopropyletylamin (2,45mL) dugc tron két
hop, tiép theo bing c4ch khudy & nhiét do 100°C trong thoi gian 30 phut. Lam mat
hdn hop phan tmg xubng nhiét d6 trong phong va nude duge bd sung vao do, tiép
theo bang cach chiét bing etyl axetat. Rira 16p hitu co bing dung dich nudc natri
clorua bo hoa va tién hanh lam kho bing magie sulfat khan. Sau d6, tach riéng cac
chit khong hoa tan bing céch loc va ¢d phan dich loc trong diéu kién 4p suét giam.
Tinh ché phin con lai bing phuong phép sic ky trén cbt silicagel (hexan-etyl
axetat) dé thu duoc N-(4-[3-flo-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpyrolidin-1-
ylJmetyl}-1,3-thiazol-2-yl)axetamit (1,38g) & dang chit rin.

Vi du diéu ché 44

3-Bromo-1,1,1-trifloaxeton (3,0g), etyl amino(thioxo)axetat (2,10g) va
etanol (45mL) dugc tron két hop, tiép theo bing cach gia nhiét téi nhiét do hdi luu
trong thoi gian 15 gid. Lam mét hdn hop phan tng xubng nhiét do trong phong va
c6 trong diéu kién 4p suét giam. Bd sung dung dich nudc natri hydro cacbonat bdo
hoa (50mL) vao phan con lai va nude (50mL) duge bd sung vao do, tiép theo bing
cach chiét bing etyl axetat. Rira 16p hitu co bing dung dich nuéc natri clorua bdo
hoa va tién hanh 1am khé bing magie sulfat khan. Sau dé, tich riéng céc chét khong
hoa tan bang cach loc va c6 phén dich loc trong didu kién 4p suét giam. Tinh ché
phén con lai bing phwong phép séc ky trén cot silicagel (hexan-etyl axetat) dé thu
dugc etyl 4-(triflometyl)-1,3-thiazol-2-carboxylat (2,19g) & dang chit diu. B sung
dung dich nudc natri hydroxit 1M (30mL) vao dung dich cta etyl 4-(triflometyl)-
1,3-thiazol-2-carboxylat (2,07g) trong etanol (S0mL), tiép theo bing cach khudy &
nhiét d6 50°C trong thdi gian 30 phit. Lim mat hn hop phan ting xudng nhiét d6
trong phong va axit clohydric 1M (30mL) va nuée (100mL) duoc bd sung vao do,
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tiép theo bing cach chiét bing dung mdi hdn hop cloroform-isopropanol. Lam khd
16p hitu co bing magie sulfat khan, tdch riéng cAc chét khong hoa tan béng cach loc
va ¢6 phan dich loc trong didu kién ap suét giam d& thu duoc chét rén. B4 sung
hexan vao chit rén tao ra, loai bé dung méi béng cach léng gan va sau d6, lam kho
chit rin @& thu dugc axit 4-(triflometyl)-1,3-thiazol-2-carboxylic (832mg) & dang

chét rin.
Vi du diéu ché 45

BS sung thionyl clorua (4,0mL), diclometan (6mL) va N,N-
dimetylformamit (1 giot nhd) vao axit 4-(triflometyl)-1,3-thiazol-2-carboxylic
(790mg), tiép theo bing c4ch khudy & nhiét do 40°C trong thoi gian 2 gid. C6 hdn
hop phén tmg trong diu kién 4p suét giam, chung cit ddng sbi bing toluen hai lin
va sau d6, lam khd trong didu kién 4p sudt giam. B sung dimetyl malonat
(0,55mL) va trietylamin (1,3mL) vao hdn hop ctia magie clorua (382mg) va toluen
(12mL) va hdn hop dugc khudy & nhiét d9 trong phong trong thoi gian 1,5 giv. BS
sung ting giot dung dich ctia phan con lai thu dugc trude d6 trong toluen (3mL)
vao hdn hgp phan tmg, tiép theo bing cach khudy & nhiét do trong phong trong thoi
gian 16 gid. B sung tir tir axit clohydric 6M (5SmL) vao hdn hop phan mg va sau
d6, nude (30mL) duge bd sung vao d6, tiép theo bing cach chiét bing etyl axetat.
Rura 16p hitu co bing dung dich nudc natri clorua bdo hoa va tién hanh lam kho
bing magie sulfat khan. Sau d6, tach riéng céc chét khong hoa tan bing cach loc va
co phén dich loc trong diéu kién &p suét giam. Phin con lai duoc hoa tan trong
dimetyl disulfoxit (4mL) va nuéc (0,4mL), tiép theo bing cach khudy & nhiét do
160°C trong thoi gian 2 gid. Lam mat hdn hop phan tng xudng nhiét d6 trong
phong va sau d6, nuéce (30mL) duge bd sung vao do, tiép theo béng cach chiét bing
etyl axetat. Rira 16p hitu co bing dung dich nuéc natri clorua bdo hoa va tién hanh
lam khd bang magie sulfat khan. Sau d6, tach riéng c4c chit khong hoa tan bing
céch loc va cb phén dich loc trong didu kién ap sudt giam. Tinh ché phin con lai
bing phuong phap sic ky trén cot silicagel (hexan-etyl axetat) dé thu dugc 1-[4-
(triflometyl)-1,3-thiazol-2-yl]etanon (498mg) & dang chét dau.

Vi du diéu ché 46
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B sung p-toluensulfonyl clorua (17,71g) vao dung dich cua tert-butyl (2S)-
2-(hydroxymetyl)pyrolidin-1-carboxylat (17g), trietylamin (17,66mL) va 1-metyl-
1H-imidazol (10,05mL) trong diclometan (255mL) trong diéu kién lam lanh béng
nudc d4, tiép theo bing cach khudy & cung nhiét d§ trong thoi gian 1 gio. B sung
nuéc vao hdn hop phan tng, tiép theo bing cach chiét bang diclometan. Rira 16p
hitu co bing dung dich nudc natri clorua bdo hoa va tién hanh lam kho bang natri
sulfat khan. Sau do, tach riéng céc chat khong hoa tan bing cich loc va ¢d phin
dich lgc trong diéu kién 4p suit gidm. Tinh ché phén con lai bing phuong phap séc
ky trén cot silicagel (hexan-etyl axetat) dé thu duogc tert-butyl (2S)-2-({[(4-
metylphenyl)sulfonyl]oxy}metyl)pyrolidin-1-carboxylat (29,51g) & dang chét dau.

Vi du diéu ché 47

B4 sung timng giot dung dich metyllithi 1M/dietyl ete (100mL) vao hdn hop
clia dong (I) iodua (9,4g) va dietyl ete (180mL) & nhiét do bén trong nim trong
khoang tlr 0°C dén 5°C trong thoi gian 30 phtt, tiép theo bing cach khudy trong
thoi gian 15 phut sau khi bd sung timg giot. B6 sung dung dich cua tert-butyl (2S)-
2-({[(4-metylphenyl)sulfonylJoxy} metyl)pyrolidin-1-carboxylat ~ (7,0g)  trong
diclometan (30mL) vao hdn hop phan tmg va dung dich dugc duy tri & nhiét do bén
trong bang 5°C hozc thip hon va duoc bd sung tirng giot trong thoi gian 20 pht,
tiép theo bing cach khudy & nhiét do trong phong trong thoi gian 2,5 git. BS sung
timg giot dung dich nudc amoni clorua bdo hoa vao hdn hop phan tmg, tiép theo
bing cach chiét bing etyl axetat. Lam kho 16p hitu co bing natri sulfat khan. Sau
d6, tach riéng cac chit khong hoa tan bang céach loc va cb phan dich loc trong didu
kién 4p suét giam. Tinh ché phan con lai bing phuong phép sic ky trén cot silicagel
(hexan-etyl axetat) d thu duoc tert-butyl (2R)-2-etylpyrolidin-1-carboxylat (3,52g)
& dang chét dau.

Vi du didu ché 48

Trong mdi trudng khi argon, bd sung dung dich n-butyllithi 2,69M/hexan
(25,43mL) vao dung dich cta diisopropylamin (10,09mL) trong tetrahydrofuran
(60mL) & nhiét d6 -78°C, tiép theo bing cach khudy & cting nhiét do trong thoi gian
15 phit, sau d6 1am 4m 1én nhiét d6 -20°C va khudy trong thoi gian 30 phat. Hon
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hop phén Gng lai dugc 1am lanh xuéng nhiét d¢ -78°C va dung dich cta 1-tert-butyl
3-etyl piperidin-1,3-dicarboxylat (8,0g) trong tetrahydrofuran (20mL) duoc bd sung
timg giot vao do trong thoi gian 20 phut, tiép theo bing cach 1am 4m 1én nhiét do -
20°C va khuéy trong thoi gian 30 phut. Lam lanh hdn hop thu duoc xuéng nhiét d6
-78°C va dung dich ctia metyl clocacbonat (5,98mL) trong tetrahydrofuran (16mL)
duoc bd sung timg giot vao dé trong thoi gian 15 phut, tiép theo bing cach 1am 4m
1én t6i nhiét do trong phong va sau d6, khudy trong thoi gian 2 gid. BS sung timng
giot dung dich nuéc amoni clorua bdo hoa vao hdn hgp phan tng, tiép theo bing
cach chiét bing etyl axetat. Rira 16p hitu co bang dung dich nwdc natri clorua bdo
hoa va tién hanh 1am khé bing magie sulfat khan. Sau d6, tach riéng céc chit khong
hoa tan bang céch loc va ¢6 phdn dich loc trong didu kién &p suét giam. Tinh ché
phén con lai bing phuong phép séc ky trén cot silicagel (hexan-etyl axetat) dé thu
dugc 1-tert-butyl 3-etyl 3-metyl piperidin-1,3,3-tricarboxylat (5,63g) & dang chit

dau.
Vi du diéu ché 92

Bb sung diisopropyletylamin (18mL) va etyl piperidin-4-carboxylat (14mL)
vao hdn hop cua 5-clo-N-{4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}pyrazin-2-carboxamit (29g) va N-metylpyrolidon (150mL), tiép theo bing cach
khudy & nhiét d6 trong phong trong thoi gian 2 gid. Lam lanh hdn hop phan ng
bing nudc d4 va nude duge bd sung vao do, tiép theo bing céch khudy & nhidt do
trong phong trong thoi gian 1 gid. Chit rin dugc thu gom bing cach loc va tién
hanh 13m khd d& thu duoc etyl 1-[5-({4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (36,85g) & dang chét
ran.

Vi du diéu ché 209

Hon hop cia 1-[4-flo-3-(triflometyl)phenyl]etanon (3,75g) va dimetylamin
(dung dich tetrahydrofuran 2M, 22,3mL) duoc khuéy & nhiét d¢ 110°C trong thoi
gian 30 phut trong didu kién chiéu xa bing vi séng. C6 hén hop phéan tng trong
diéu kién 4p sudt giam va tinh ché phan con lai bang phuong phép séc ky trén cot

silicagel (hexan-etyl axetat). B6 sung dimetylamin (dung dich tetrahydrofuran 2M,
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15mL) vao hop chét thu duoc, tiép theo bing cach khudy & nhiét 6 130°C trong
thoi gian 1 gio trong diéu kién chiéu xa bing vi séng. C6 hdn hop phéan tng trong
diéu kién 4p suft giam va tinh ché phan con lai bing phuong phép sic ky trén cot
silicagel ~ (hexan-etyl axetat) d& thu duogc 1-[4-(dimetylamino)-3-
(triflometyl)phenyl]etanon (2,89g).

Theo céch tuong ty nhu phuong phap trong cac vi du diéu ché tir 1 dén 48,
vi du 92 va 209, hop chit trong cac vi du didu ché tir 49 dén 91, tir 93 dén 208 va tur
210 dn 212 trong cac bang dudi day duoc didu ché. Cong thirc cAu trac, di lidu vé
héa ly va phuong phap diéu ché ctia hop chét trong céc vi du diéu ché duogc thé hién

trong cac bang tir 4 dén 36.
Vidul

Bd sung dung dich nuéc natri hydroxit 1M (2mL) vao dung dich cua etyl 1-
{5-[(5-{[(2R)-2-etylpyrolidin-1-yllmetyl} -4-[4-propoxy-3-(triflometyl)phenyl]-1,3
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylat (159mg) trong dioxan
(2mL), tip theo bing cach khudy & nhiét 46 60°C trong thoi gian 30 phat. Lam mat
hon hop phan tmg xubng nhiét d6 trong phong, trung hoa bing cach bd sung axit
clohydric 1M, chiét bing cloroform v c6 trong diéu kién 4p sudt giam. Tinh ché
phén con lai bing phuong phép sic ky trén cot silicagel (cloroform-metanol) dé thu

duoc chat ran mau vang nhat.

Chét rin tao ra dwoc hoa tan trong dioxan (2mL), dung dich hydro clorua
4M/dioxan (0,25mL) duoc bd sung vao d6 va chit rin két tia dugc khuéy trong
axetonitril, sau d6 dugc thu gom béng cach loc va tién hanh lam kho dé thu duoc
dihydroclorua cua axit 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-yl]metyl}-4-[4-propoxy-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-
carboxylic (132mg) & dang chét rén.

Vidu2

Etyl 1-[5-({5-(axetoxymetyl)-4-[3-metoxy-5-(triflometyl)phenyl]-1,3-
thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (100mg), N,N-
dimetylformamit (2mL), (2R)-2-metylpiperidin  hydroclorua (45mg) va
diisopropyletylamin (0,115mL) dugc tron két hop, tiép theo bing cach khudy &
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nhiét d6 100°C trong thdi gian 1 gid. Lam mat hdn hop phan tng xubng nhiét do
trong phong va pha lodng bing etyl axetat. Rira hdn hop thu duogc bing nudc va
dung dich nuéc natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat khan.
Sau d6, tach riéng céc chit khong hoa tan bing cach loc va co phén dich loc trong
diéu kién ap sudt giam. Tinh ché phin con lai bing phuong phép séc ky trén cot
silicagel kiém (hexan-etyl axetat). Tron két hop phdn con lai thu dugc véi etanol
(2mL) va tetrahydrofuran (ImL) va bd sung dung dich nudc natri hydroxit 1M
(0,83mL) vao d6, tiép theo bing cach khudy & nhiét do 50°C trong thoi gian 20
phit. Ldm mét hdn hop phan tmg xudng nhiét d6 trong phong va bd sung axit
clohydric 1M (0,83mL) va nudc vao d6, tiép theo bing cach chiét bing etyl axetat.
Rura 16p hitu co bing nudce va dung dich nudc natri clorua bdo hoa va tién hanh 1am
kho bing magie sulfat khan. Sau d6, tach riéng céc chat khong hoa tan bing cach
loc va cb phﬁn dich lgc trong diéu kién ap suét giam. Tron két hop phﬁn coOn lai voi
etyl axetat va bd sung dung dich hydro clorua 4M/etyl axetat (0,3mL) vao d6, tiép
theo bang cach c6 trong didu kién ap suét giam. Rira chét rén tao ra bing etyl axetat
va tién hanh lam kho d& thu dugc dihydroclorua cta axit 1-{5-[(4-[3-metoxy-5-
(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-ylJmetyl}-1,3-thiazol-2-

yl)carbamoyl]pyrazin-2-yl}piperidin-4-carboxylic (56mg) & dang chét rin.

Vidu3

5-Clo-N-(5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-4-[3-metyl-5-

(triflometoxy)phenyl]-1,3-thiazol-2-yl)pyrazin-2-carboxamit (170mg), N-
metylpyrolidon ~ (3mL), etyl 4-flopiperidin-4-carboxylat  (120mg) va
diisopropyletylamin (0,23mL) duoc trén két hop, tiép theo bing cach khudy & nhiét
do 70°C trong thdi gian 1 gid. Lam mat hdn hgp phan (ng xudng nhiét d6 trong
phong va pha loing bing etyl axetat. Rira hdn hop bing nudc va dung dich nuéc
natri clorua bdo hoa va tién hanh lam kho bing magie sulfat khan. Sau do, tach
riéng cac chit khong hoa tan bing cach loc va cd phén dich loc trong diéu kién ap
suét giam. Tinh ché phin con lai bing phwong phap séc ky trén cot silicagel (hexan-
etyl axetat).

Tron két hop phﬁn con lai thu dugc v6i etanol (4mL) va tetrahydrofuran

(2mL) va b6 sung dung dich nude natri hydroxit 1M (1,7mL) vao d6, tiép theo bing
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cach khudy & nhiét d6 50°C trong thoi gian 20 phat. Ldm méat hén hop phan tng
xudng nhiét d trong phong va bd sung axit clohydric 1M (1,7mL) va nudc vao do,
tiép theo bang cach chiét bing etyl axetat. Rira 16p hitu co bing dung dich nudc
natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat khan. Sau d6, tach
riéng c4c chét khong hoa tan bing cach loc va cd phén dich loc trong diéu kién &p
sut giam. Tron két hop phan con lai véi etyl axetat va bd sung dung dich hydro
clorua 4M/ety] axetat (0,5mL) vao d9, tiép theo bing cch cb trong didu kién ap
sudt giam. Rira chit rin tao ra bang etyl axetat va tién hanh lam kho dé thu duoc
dihydroclorua cta axit 4-flo-1-{5-[(5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-4-[3-
metyl-5-(triflometoxy)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-
4-carboxylic (116mg) & dang chit rin.

Viduy 4

Etyl 1-(5-{[4-(4-clo-2-thienyl)-1,3-thiazol-2-yl]carbamoy } pyrazin-2-
yDpiperidin-4-carboxylat (26,27g), axit axetic (545mL), dung dich nudc
formaldehyt 36% (16,98mL) va (2R)-2-metylpyrolidin L-(+)- tartrat (51,71g) duoc
tron két hop, tiép theo bing cach khudy & nhiét d6 110°C trong thoi gian 2 gio. Lam
mét hdn hop phan tng xudng nhiét d6 trong phong va cd trong diéu kién 4p sudt
gidm va pha lodng phin con lai bing etyl axetat. Rita hdn hop bing dung dich nudce
natri hydro cacbonat va dung dich nudc natri clorua bdo hoa va tién hanh 1am kho
bing natri sulfat khan. Sau d6, tach riéng cac chit khong hoa tan bing cach loc va
c6 phan dich loc trong diéu kién ap suit giam. Tinh ché phan con lai bing phuong

phép séc ky trén cot silicagel kidm (hexan-etyl axetat).

Tron két hop phén con lai thu dugc véi etanol (450mL) va bd sung dung
dich nudc natri hydroxit 1M (150mL) vao d6, tiép theo bing cach khudy & nhiét do
70°C trong thdi gian 1 gid. Lam mat hdn hop phan tmg xudng nhiét d6 trong phong
va bd sung nudc va axit clohydric 1M (150mL) vao d6. Chét rén két tia duoc thu
gom bing cach loc, rira bing nuéc va lam khd trong diéu kién ap sult giam. Tron
két hop chét rén tao ra voi etyl axetat va bd sung luong du ciia dung dich hydro
clorua 4M/etyl axetat vao d6, tiép theo bing cach khudy & nhiét d6 trong phong
trong thoi gian 1 gid. Chat rin duoc thu gom bing cach loc va tién hanh lam kho dé
thu duoc dihydroclorua ctia axit 1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-
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metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-
carboxylic (23g) & dang chét rén.

Vidy$5

4-(5-Clo-3-thienyl)-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-2-
amin (300mg) va diclometan (6mL) dwoc tron két hop va axit 5-[4-
(etoxycacbonyl)piperidin-1-yl]pyrazin-2-carboxylic (347mg), N-[3-
(dimetylamino)propyl]-N’-etylcarbodiimit ~ hydroclorua  (240mg) va 4-
(dimetylamino)pyridin (35mg) dugc bd sung vao d6, tiép theo bing cach khudy &
nhiét ¢ 40°C trong thoi gian 1 gid. Lam mat hdn hop phan tmg xubng nhiét do
trong phong va pha lodng bing etyl axetat. Rira hdn hop bing nudc va dung dich
nude natri clorua bdo hoa, 1am kho bing magie sulfat khan va sau dé, loc va co
phan dich loc trong didu kién 4p sudt giam. Tinh ché phan con lai bing phuong
phap sic ky trén cot silicagel (hexan-etyl axetat) va tinh ché bing phwong phap sic
ky trén cdt silicagel kiém (hexan-etyl axetat). Tron két hop phdn con lai thu dugc
voi etanol (4mL) va tetrahydrofuran (2mL) va bd sung dung dich nuéc natri
hydroxit 1M (3mL) vao d6, tiép theo bing cach khudy & nhiét do 50°C trong thoi
gian 30 phut. Lam mét hdn hop phin tng xudng nhiét d6 trong phong va bd sung
nudce va axit clohydric 1M (3mL) vao d6, tiép theo bang céch chiét bang etyl axetat.
Rtta 16p hitu co bing dung dich nuéc natri clorua bio hoa va tién hanh lam kho
bing magie sulfat khan. Sau do, tach riéng céc chit khong hoa tan bing cach loc va
c6 phan dich loc trong didu kién ap suit giam. Rira chét rén tao ra bing diisopropyl
ete. Tron két hop chét rén tao ra véi etyl axetat va bd sung dung dich hydro clorua
4M/etyl axetat (ImL) vao d6, tiép theo bing cach co trong diéu kién 4p suét giam.
Rira chit rin tao ra bing etyl axetat va tién hanh lam kho dé thu dugc dihydroclorua
cia axit 1-[5-{[4-{5-clo-3-thienyl}-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-
thiazol-2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-carboxylic (143mg) & dang chit

rén.
Vidué6

Etyl 1-[5-({4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl}carbamoyl)pyrazin-2-yl]piperidin-4-carboxylat (1,45g), axit axetic (10mL), dung
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dich nuéc formaldehyt 36% (1,50mL) va anhydrit axetic (1,8mL) duoc tron két
hop, tiép theo bing cach khudy & nhiét do 170°C trong thdi gian 30 phut trong diéu
kién chiéu xa bing vi séng. C6 hén hop phéan tng trong diéu kién 4p suét giam va
bd sung nudc va dung dich nudc natri hydro cacbonat bdo hoa vao phin con lai,
tiép theo bing cach chiét bing etyl axetat. Rira 16p hitu co bang nude va dung dich
nudc natri clorua bdo hoa va tién hanh 1am khé bing magie sulfat khan. Sau dé,
tach riéng cac chit khong hoa tan bing cach loc va co phan dich loc trong didu kién
&p sut giam. Tinh ché phin con lai bing phuong phép séc ky trén cot silicagel
(cloroform-etyl axetat). Tron két hop phin con lai thu dwoc véi N,N-
dimetylformamit (15mL), N-(2-metoxyetyl)-2-metylpropan-1-amin hydroclorua
(685mg) va diisopropyletylamin (1,4mL), tiép theo bing cach khudy & nhiét do
100°C trong thoi gian 1 gid. Lam mat hdn hgp phan tmg xuéng nhiét do trong
phong va etyl axetat dugc bd sung vao d6. Rira hdn hop bing nudc va dung dich
nudc natri clorua bdo hoa va tién hanh 1am kho bing magie sulfat khan. Sau dé,
tach riéng cac chit khong hoa tan bing cach loc va cd phan dich loc trong didu kién
ap sudt giam. Tinh ché phin con lai biang phuong phép séc ky trén cot silicagel
(hexan-etyl axetat) va rira phan chit rin tao ra bing diisopropyl ete. Tron két hop
chit rén tao ra véi etanol (5mL) va bd sung dung dich nuéc natri hydroxit 1M
(2,8mL) vao d9, tiép theo bing cach khudy & nhiét do 60°C trong thoi gian 15 phat.
Lam mat hdn hop phan tmg xudng nhiét d6 trong phong va bd sung nudc va axit
clohydric 1M (2,8mL) vao d6, tiép theo bing cach chiét bing etyl axetat. Rira 16p
hitu co bing nudc va dung dich nude natri clorua béo hoa va tién hanh lam kho
bing magie sulfat khan. Sau do, tach riéng cac chit khong hoa tan bing cach loc va
c6 phan dich loc trong didu kién 4p suit giam. Rira chét rén tao ra bang diisopropyl
ete va tién hinh lam khé & thu duoc axit 1-{5-[(5-{[isobutyl(2-
metoxyetyl)amino]metyl}-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-

yl)carbamoyl]pyrazin-2-yl}piperidin-4-carboxylic (224mg) & dang chét rén.

Vidu7

B& sung axit trifloaxetic (0,30mL) vao dung dich cua tert-butyl 2-oxa-6-
azaspiro[3.5]nonan-6-carboxylat (110mg) trong diclometan (1,1mL) trong diéu kién

1am lanh bang nudc d4, tiép theo bing cach 1am 4m 1én t6i nhiét d9 trong phong va
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khudy trong thoi gian 2 gitr. C6 hén hop phan tmg trong diéu kién 4p suét giam dé
thu dugc 2-oxa-6-azaspiro[3.5]nonan trifloaxetat. St dung hop chit 2-oxa-6-
azaspiro[3.5]nonan trifloaxetat thu dugc trong bude tiép theo khong cin tinh ché

thém.

Bb sung diisopropyletylamin (0,33mL) va 2-oxa-6-azaspiro[3.5]nonan
trifloaxetat tdng hop & trén vao dung dich cua etyl 1-[5-({5-(axetoxymetyl)-4-[4-
metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-
4-carboxylat (118mg) trong N,N-dimetylformamit (2,4mL), tiép theo bing cach
khudy & nhiét d6 100°C trong thoi gian 1,5 gid. C6 hdn hop phan tng trong diéu
kién 4p suét giam va bd sung nudc vao phén con lai. Chét rén tao ra duoc thu gom
bang cach loc, 1am kho va sau d6, tinh ché bing phuong phap sic ky trén cot
silicagel kidm (hexan-etyl axetat). Bd sung dung dich nudc natri hydroxit 1M
(0,29mL) vao dung dich ctia phin con lai thu duge (66mg) trong etanol (2mL), tiép
theo bing cach khudy & nhiét do 60°C trong thoi gian 1 gid. Hon hop phan tng
duoc trung hoa bing cach bd sung axit clohydric 1M va nuéc, dung dich nudc natri
clorua bdo hoa va cloroform duge bd sung vao dé va tach riéng 16p hitu co bing
céch sir dung thiét bi tach pha (International Sorbent Technology) va c6 trong diéu
kién &p suét giam. Tinh ché phan con lai bang phuong phap sic ky trén cot silicagel
(cloroform-metanol) va rira phin chét rin tao ra bing etanol va tién hanh lam khd
dé¢ thu dugc axit 1-[5-({4-[4-metoxy-3-(triflometyl)phenyl]-5-(2-0xa-6-
azaspiro[3.5]non-6-ylmetyl)-1,3-thiazol-2-y1} carbamoyl)pyrazin-2-yl]piperidin-4-

carboxylic (52mg) & dang chét rén.
Vidu8

B sung dung dich nudc natri hydroxit 1M (74mL) vao hdn hop cua etyl 1-
{5-[(5-{[(2R)-2-etylpyrolidin-1-yl]metyl}-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylat  (21,6g) va etanol
(216mL), tiép theo bang cich khuy & nhiét d6 nim trong khoang tir 50°C dén 55°C
trong thoi gian 1,5 gio. BS sung thém dung dich nudc natri hydroxit 1M (36mL)
vao hdn hop phan ting, tiép theo bing cich khudy & cing nhiét do trong thoi gian 2
gid. B4 sung axit axetic (6,5mL) vao hén hop phén tmg & cung nhiét d6 va do pH
ctia hdn hgp dugc hidu chinh ndm trong khoang tir 5 dén 6. BS sung nudc (106mL)
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vao d6, tiép theo bang cach khudy & nhiét do 55°C qua dém. Lam méat hdn hop

xudng nhiét do trong phong va chét rin duoc thu gom bang céch loc.

Chét rén tao ra va etanol (80mL) duoge trén két hop va dugc hoa tan trong
diéu kién gia nhiét dén nhiét d6 hdi lru. Sau khi lam mét xudng nhiét do trong
phong, chét rén két tia duoc thu gom béng cach loc va etanol (80mL) lai dugc bd
sung vao d6, tiép theo bing cach gia nhiét t6i nhiét d6 hdi luu trong thoi gian 1 gid
va sau d6, 1am mét xudng nhiét d6 trong phong. Chét rin két tia dugc thu gom
bing cich loc va tién hanh lam kho d& thu dwoc axit 1-{5-[(5-{[(2R)-2-
etylpyrolidin-1-yl]metyl}-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-
yl)carbamoyl]pyrazin-2-yl}piperidin-4-carboxylic (12,78g) & dang tinh thé.

Tinh thé thu duoc trong vi du 8 c6 cac dinh diém khoang 260 (°) 5,0, 7,1,
10,0, 11,0, 11,8, 12,0, 15,6, 17,1, 20,4, 23,1, 24,9 va 26,8 trong nhiéu xa bt tia X.

Vidu 103

BS sung (3-metylpiperidin-3-yl)metanol  hydroclorua (65mg) va
diisopropyletylamin (0,16mL) vao hdn hop cua etyl 1-[5-({5-axetoxymetyl)-4-[4-
metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-
4-carboxylat (110mg) va N,N-dimetylformamit (2,2mL), tiép theo bing c4ch khudy
& nhiét d6 100°C trong thoi gian 1,5 gid. C6 hdn hgp phéan tmg trong diéu kién ap
sudt gidm va tinh ché phin con lai bing phuong phép sic ky trén cot silicagel
(hexan-etyl axetat). Tron két hop hop chit thu duoc voi etanol (1,8mL) va bd sung
dung dich nudc natri hydroxit 1M (0,35mL) vao d9, tiép theo bing cach khudy &
nhiét d6 60°C trong thoi gian 1 gid. Hon hop phan mg duge trung hoa bing cach
b sung axit clohydric 1M va cd trong diéu kién ap sudt giam. B8 sung nuéc va
cloroform vao phén con lai va tach riéng 16p hitu co bang cach st dung thiét bj tach
pha (International Sorbent Technology) va cb trong diéu kién 4p sudt giam. Rira
chit rin tao ra bing etanol/diisopropyl ete, thu gom bing céch loc va tién hanh lam
kho dé thu dwoc axit 1-{5-[(5-{[3-(hydroxymetyl)-3-metylpiperidin-1-ylJmetyl }-4-
[4-metoxy-3-(triflometyl)phenyl]-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-
yl}piperidin-4-carboxylic (36mg).

Vidu 107

-75-




19381

Hon hop cia etyl 1-[5-({5-(axetoxymetyl)-4-[4-(morpholin-4-yl)-3-
(triflometyl)phenyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-yl]piperidin-4-
carboxylat (300mg), (2R)-2-propylpyrolidin hydroclorua (150mg),
diisopropyletylamin (0,40mL) va N,N-dimetylformamit (5,0mL) dwoc khudy &
nhiét d6 100°C trong thoi gian 2 gid. Lam mét hdn hop phan tmg xudng nhiét do
trong phong va nudc duge bd sung vao do, tiép theo bing cach chiét bang etyl
axetat. Rira 16p hitu co biang dung dich nuéc natri clorua bdo hoa va tién hanh 1am
khd bing magie sulfat khan. Sau d6, tach riéng céc chit khong hoa tan bing c4ch
loc va cb phan dich loc trong diéu kién &p sult giam. Tinh ché phin con lai bing
phuwong phap sic ky trén cot silicagel (hexan-etyl axetat) d& thu dwoc chit rin
(200mg). Tron két hop hop chét thu duwoc véi tetrahydrofuran (5mL) va etanol
(5mL) va dung dich nuéc natri hydroxit 1M duge bd sung vao do, tiép theo bing
cach khudy & nhiét d6 60°C trong thoi gian 1 gid. Lam maét hén hop phén Ung
xubng nhiét d6 trong phong va cd trong diéu kién 4p sudt giam. Tinh ché phén con
lai bing phuong phap séc ky trén cot silicagel ODS (axetonitril-nuéc). Tron két hop
chét rin tao ra voi hexan (20mL) va chét rin dugc thu gom béng cach loc va tién
hanh lam khd d thu duwoc natri 1-{5-[(4-[4-(morpholin-4-yl)-3-
(triflometyl)phenyl]-5- {[(2R)-2-propylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-
yDcarbamoyl]pyrazin-2-yl} piperidin-4-carboxylat (190mg).

Viduy 141

Etyl 1-(5-{[4-(4-clo-2-thienyl)-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-
yD)piperidin-4-carboxylat (200mg), axit axetic (4mL), dung dich nuéc formaldehyt
36% (0,113mL) va 2-etylpyrolidin (208mg) dwgc tron két hop, tiép theo bing cach
khudy & nhiét d6 90°C trong thoi gian 3 gid. Lam mat hdn hop phan tmg xudng
nhiét do trong phong va cd trong diéu kién 4p suit giam. Pha lodng phin con lai
bing etyl axetat va rira bing dung dich nudc natri hydroxit 1M, nuéc va dung dich
nude natri clorua bio hoa. Lam kho 16p hitu co bing magie sulfat khan. Sau do,
tach riéng cac chit khong hoa tan bing cach loc va ¢6 phan dich loc trong diéu kién
ap sudt giam. Tinh ché phin con lai bing phuong phép sic ky trén cot silicagel
(hexan-etyl axetat). Tron két hop hop chit thu dugc va etanol (4mL) va bd sung
tetrahydrofuran (2mL) va dung dich nuéc natri hydroxit 1M (2,10mL) vao d6, tiép

-76-




theo bing cach khudy & nhiét d6 50°C trong thoi gian 20 phut. Lam mat hdn hop
phan Ung xudng nhiét d6 trong phong va bd sung nuwdc va axit clohydric 1M
(2,10mL) vao do, tiép theo bang céch chiét bing etyl axetat. Rira 16p hitu co bing
nuée va dung dich nudc natri clorua bdo hoa va tién hanh lam khé bing magie
sulfat khan. Sau d9, tach riéng cdc chit khong hoa tan bing cach loc va c¢b phén
dich loc trong diéu kién 4p suét giam. Rira chit rén tao ra bing diisopropyl ete, thu
gom bing cich loc va tién hanh lam kho d& thu dugc axit 1-[5-({4-(4-clo-2-
thienyl)-5-[(2-etylpyrolidin-1-yl)metyl]-1,3-thiazol-2-yl} carbamoyl)pyrazin-2-
yl]piperidin-4-carboxylic (129mg).

Vidu 206

Bb sung dung dich nudc natri hydroxit 1M (5mL) vao hdn hop cta etyl 1-
(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-
yl]Jcarbamoyl}pyrazin-2-yl)piperidin-4-carboxylat (695mg), etanol (5mL) va
tetrahydrofuran (SmL), tiép theo bing cach khudy & nhiét do 50°C trong thoi gian
30 phat. BS sung axit axetic (0,29mL) vao hdn hop phan tmg, tiép theo bing cach
cb trong didu kién 4p suét giam va sau d6, bd sung nudc (SmL) vao d6. Hon hop
dugc khudy & nhiét d6 50°C trong thoi gian 3 gio, sau d6 lam mat xuéng nhiét do
trong phong va khudy qua dém va sau d6 chit rén két tia dwoc thu gom bang cach
loc. Tron két hop chét rén tao ra va etanol (4mL), tiép theo bing cach khudy & nhiét
d6 80°C trong thoi gian 30 phut. Lam mét hdn hop xudng nhiét d6 trong phong,
tiép theo bang cach khudy trong thoi gian 18 gid. Chét rin dugc thu gom bing cach
loc va tién hanh 1am kho d& thu dugc céc tinh thé axit 1-(5-{[4-(4-clo-2-thienyl)-5-
{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3-thiazol-2-yl]carbamoyl} pyrazin-2-
yl)piperidin-4-carboxylic (567mg).

Tinh thé thu duogc trong vi du 206 c6 cac dinh diém khoang 26 (°) 4,8, 6,6,
9,1, 10,3, 13,3, 14,5, 15,7, 17,2, 18,3, 19,0, 24,7 va 26,0 trong nhiéu xa bot tia X.
Vidu 207

B& sung dung dich nuéc natri hydroxit 1M (SmL) vao hdn hop ctia etyl 1-
{5-[(4-[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-yl|metyl}-
1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylat (987mg) va etanol
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(5mL), tiép theo bing cach khudy & nhiét d6 50°C trong thoi gian 30 phit. BS sung
axit axetic (0,29mL) va nuéc vao hdn hgp phan tng. H8n hop duoc khudy & nhiét
d6 50°C trong thoi gian 3 gid, sau d6 1am mét xudng nhiét do trong phong va khudy
qua dém va chét rén két tia dwoc thu gom bing céch loc. Tron két hop chét rin tao
ra va etanol (4mL), tiép theo bing cach khudy & nhiét do 80°C trong thoi gian 3
gid. Lam mét hdn hop xubng nhiét d6 trong phong va khudy trong thoi gian 3 ngay.
Chét rin két tia dugc thu gom béng céch loc dé thu dugc céc tinh thé axit 1-{5-[(4-
[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-ylJmetyl }-1,3-
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic (275mg).

Tinh thé thu duoc trong vi du 207 c6 cac dinh diém khoang 26 (°) 4,7, 7,5,
9,6,10,4, 13,7, 16,9, 17,1, 18,0, 18,3, 19,2, 20,1 va 25,9 trong nhiéu xa bot tia X.

Theo céch twong tw nhu phuong phép trong céc vi du tir 1 dén 8, hop chét
clia cc vi du tlr 9 dén 205 trong cac bang dudi day duoc diéu ché. Déi véi hop chét
trong cac vi dy, cong thirc cdu tric dugce thé hién trong cac bang tlr 37 dén 81 va dix

liéu vé& héa Iy va phuong phép didu ché duoc thé hién trong cac bang tir 82 dén 97.

Ngodi ra, ciu tric cia céc hop chét c¢6 cong thirc (I) khic duoc thé hién
trong céc bang tir 98 dén 113. Cac hop chit nay c6 thé dugc didu ché d& dang bing
céc phwong phép didu ché mo ta trong phin vi du diéu ché va phén vi du & trén, cac
phuong phép nay 14 hién nhién déi voi ngudi c6 hidu biét trung binh trong linh vuc

hodic céc phuong phap céi bién cia cac phuong phép nay.
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Vidu

Syn

DU LIEU

ESI+: 647

ESI+: 619

NMR-DMSO-d6: 1,06-1,35 (3H, m), 1,49-2,00 (10H, m), 2,58-2,72
(2H, m), 3,09-3,29 (4H, m), 3,89-3,93 (3H, m), 4,35-4,49 (3H, m),
4,64-521 (3H, m), 7,34-7,36 (1H, m), 7,47-7,59 (2H, m), 8,40 (1H,
d,J7=1,1Hz), 8,78 (1H, d, J = 1,2 Hz), 10,33-10,51 (1H, m), 12,11-
12,19 (1H, m)

ESI+: 623

NMR-DMSO0-d6: 1,34 3H, d, T = 6,4 Hz), 1,58-1,71 (1H, m), 1,83-
1,95 (2H, m), 1,97-2,22 (SH, m), 2,44 (3H, s), 3,05-3,18 (1H, m),
3,31-3,45 (3H, m), 3,46-3,56 (1H, m), 3,80-4,30 (2H, m), 4,44-4,54
(3H, m), 4,72-4,80 (1H, m), 7,31 (1H, s), 7,48 (1H, s), 7,61 (1H, s),
8,47 (11, d, T = 1,3 Hz), 8,80 (1H, d, J = 1,3 Hz), 10,56 (1H, brs),
12,17 (1H, 5)

ESI+: 547, 549

NMR-DMSO-d6: 1,47 3H, d, T = 6,4 Hz), 1,53-1,77 3H, m), 1,89-
2,06 (4H, m), 2,15-2,26 (1H, m), 2,60-2,70 (1H, m), 3,12-3,29 (3H,
m), 3,43-3,60 (2H, m), 4,40-4,48 (2H, m), 4,59-4,67 (1H, m), 4,83-
4,90 (1H, m), 7,68-7,74 (2H, m), 8,40 (1H, d, J = 1,0 Hz), 8,76 (1H,
d,J=1,1 Hz), 9,45-10,37 (2H, br), 11,22 (1H, brs), 12,09 (1H, s )

ESI+: 547

ESI+: 651

ESI+: 647

ESI+: 619

NMR-DMSO-dé6: 0,87 (3H, t, ] = 7,4 Hz), 1,25-1,36 (1H, m), 1,39-
1,48 (1H, m), 1,53-1,72 (5H, m), 1,86-1,99 (3H, m), 2,14 (1H, q, J =
8,6 Hz), 2,32-2,41 (1H, m), 2,59-2,68 (1H, m), 2,98-3,04 (1H, m),
3,17-3,26 (2H, m), 3,49 (1H, d, J = 14,3 Hz), 3,94 (3H, s), 4,17 (1H,
d, J = 14,4 Hz), 4,38-4,45 (2H, m), 7,34 (1H, d, J = 8,8 Hz), 7,98
(1H, dd, J = 2,1, 8,7 Hz), 8,03 (1H, d, J = 2,1 Hz), 8,38 (1H, d, J =
1,3 Hz), 8,74 (1H, d, J = 1,3 Hz), 11,54 (1H, s), 12,32 (1H, brs)
m.p.:194°C

ESI+:641 , 643
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Vidu | Syn DU LIEU

10 1 | ESI+:609, 611
ESI+:618
NMR-DMSO-d6: 1,35 3H, d, T = 6,4 Hz), 1,51-1,70 (3H, m), 1,84-

1| (202 GH m), 212222 (IH, m), 2,58-2,68 (IH, m), 2,76 (§H, s),
3,09-3,29 (3H, m), 3,37-3,58 (2H, m), 3,92-4,90 (6H, m), 7,54 (1H,
d. T =90 Hz), 7,027,908 (2H, m), 8,40 (1H, s), 8,77 (1H. d. J = 1,0
Hz), 10,54 (1H, brs), 12,11 (1H, s)

12 1 ESI+:593

13 1 ESI+:605

14 1 ESI+:653

15 1 ESI+:649

16 4 | APCI/ESI+: 679

17 1 ESI+: 647

18 1 ESI+: 647

19 1 | ESI+: 661

20 1 ESI+: 661

21 1 ESI+: 677

22 1 ESI+: 691

23 1 ESI+: 691

24 1 ESI+: 677

25 1 ESI+: 647

26 1 | ESI+: 661

27 1 ESI+: 661

28 1 ESI+: 563
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Vidu | Syn DU LIEU

29 1 ESI+; 577

30 1 | ESI+: 619

31 2 | ESI-: 591

32 2 | ESI-: 605

33 2 | ESI-: 637

34 2 | ESI-: 623

35 2 | ESI-: 619

36 2 | ESI-: 581

37 2 | ESI-: 547
ESI+: 689
NMR-DMSO-dé6: 0,77-0,87 (6H, m), 1,51-1,64 (2H, m), 1,76-2,00

s | ¢ |GHm), 257291 GH, m), 3,11-3,33 (7H, m), 3,56-3,68 (2H, m)
3,96-4,49 (4H, m), 4,63-4,72 (2H, m), 8,23-8,28 (1L, m), 8.34-8.38
(H, m), 8,39-8.41 (1H, m), 8,77-8.80 (1H, m), 9,90 (1H, brs),
12,26 (1H, s)

39 6 | ESI+: 637

40 2 | ESI+: 639

41 2 | ESI+: 653

42 2 | ESI+: 671

43 2 | ESI+: 657

44 2 | ESI+: 609

45 2 | ESI+: 659

46 2 | ESI+: 633

47 2 | ESI+: 651
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Vidu | Syn DU LIEU
48 2 | ESI+: 659
49 2 | ESI+: 651
50 2 | ESI+: 633
51 2 | ESI+: 625
52 2 | ESI+: 585
53 2 | ESI+: 619
54 2 | ESI+: 619
55 2 | ESI+: 585
56 2 | ESI+: 599
57 2 | APCI/ESI+: 603
58 2 | APCI/ESI+: 603
59 2 | APCI/ESI+: 617
60 2 | APCI/ESI+: 643
61 2 | ESI+: 621
62 2 | ESI+: 635
63 2 | ESI+: 635
64 2 | ESI+: 649
65 2 | ESI+: 649
66 2 | ESI+: 635
67 2 | ESI+: 579
68 2 | ESI+: 579
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ESI+: 633, 635
NMR-DMSO-d6: 1,05 (3H, t, J = 7,0 Hz), 1,51-1,71 (3H, m), 1,79-

6 5 | 2,02 (4H, m), 2,07-2,18 (IH, m), 2,59-2,69 (1H, m), 3,12-3,28 3H,
m), 3,42-3,81 (8H, m), 3,95-3,98 (3H, m), 4,38-4,47 (2H, m), 4.56-
4,64 (1H, m), 4,88-4,95 (1H, m), 7,66-7,71 (2H, m), 8,40 (1H. d, J =
1,2 Hz), 8,77 (1H, d, ] = 1,2 Hz), 10,45 (1H, brs), 12,10 (1H, s)

70 2 | ESI+: 649

71 2 | ESI+: 665

72 2 | ESI+: 649

73 2 | ESI+: 617

74 2 | ESI+: 655

75 2 | ESI+: 669

76 2 | ESI+: 655

77 2 | ESI+: 587

78 2 | ESI+: 601

79 2 | ESI+: 617

80 2 | ESI+: 623

81 2 | ESI+: 637

82 2 | ESI+: 651

83 2 | ESI+: 637
ESI+: 667
NMR-DMSO-dé6: 1,03 (3H, t, J = 7,0 Hz), 1,52-1,70 (3H, m), 1,80-
2,00 (4H, m), 2,07-2,18 (1H, m), 2,60-2,68 (1H, m), 3,14-3,27 (3H,

84 2 [m), 3,39-3,56 (3H, m), 3,59-4,00 (5H, m), 4,02-4,04 (3H, m), 4,39-

4,47 (2H, m), 4,57-4,65 (1H, m), 4,89-4,96 (1H, m), 7,78-7,80 (1H,
m), 8,07 (1H, dd, J = 12,5, 1,9 Hz), 8,40 (1H, d, J = 1,2 Hz), 8,77
(1H, d, T = 1,2 Hz), 10,44 (1H, brs), 12,15 (1H, s)
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Vidy [ Syn DU LIEU

85 2 | ESI+: 649

86 2 | ESI+: 619

87 2 | ESI+: 633

88 2 | ESI+: 619

89 2 | ESI+: 635

90 2 | ESI+: 649

91 2 | ESI+: 635
ESI+: 605, 607
NMR-DMSO-d6: 1,41 (3H, d, J = 6,4 Hz), 1,52-1,71 (3H, m), 1,86-

0n | 5 |201 @H, m),2,14-225 (1H, m), 2,59-2,68 (IH, m), 3,08-3,29 (3H,
m), 3,39-3,87 (4H, m), 3,90 (3H, s), 4,38-4,51 (3H, m), 4.75-4,82
(1H, m), 7,82-7,85 (2H, m), 8,40 (1H, d, J = 1,2 Hz), 8,77 (1, d, J
= 1,2 Hz), 10,41 (1H, brs), 12,11 (1H, )

93 2 | ESI+: 619

94 2 | ESI+: 619

95 2 | ESI+: 635

96 2 | ESI+: 635

97 2 | ESI+: 619

98 2 | ESI+: 623, 625

99 2 | ESI+: 649

100 2 | ESI+: 633

101 2 | ESI+: 663

102 2 | ESI+: 663

103 103 | ESI+: 649
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Syn
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104

ESI+: 589, 591

NMR-DMSO-d6: 0,86 (3H, t, J = 7,4 Hz), 1,46-1,74 (4H, m), 1,74-
2,01 (4H, m), 2,06-2,24 (1H, m), 2,57-2,70 (1H, m), 3,00-3,30 (4H,
m), 3,40-3,60 (1H, m), 4,20-5,50 (7H, m), 7,74 (1H, t, J = 1,9 Hz),
7,76-7,80 (2H, d, T = 1,9 Hz), 8,37-8,43 (1H, m), 8,75-8,79 (1H, m),
10,40-10,70 (1H, m), 12,15 (1H, s)

105

ESI+: 674

NMR-DMSO-dé6: 0,76 (3H, t, J = 7,4 Hz), 1,48-1,76 (5H, m), 1,80-
2,02 (4H, m), 2,06-2,22 (1H, m), 2,56-2,72 (1H, m), 2,83-3,00 (4H,
m), 3,08-3,30 (4H, m), 3,45-3,60 (1H, m), 3,66-3,80 (4H, m), 4,00-
5,40 (6H, m), 7,67 (1H, d, J = 8,0 Hz), 7,93-8,05 (2H, m), 8,40 (1H,
d, J=1,2Hz), 8,77 (1H, d, T = 1,2 Hz), 10,39-10,64 (1H, m), 12,14
(1H, s)

106

ESI+: 658

107

107

ESI+: 688

NMR-DMSO-d6: 0,88 (3H, t, J = 7,0 Hz), 1,15-1,49 (4H, m), 1,49-
1,71 (5H, m), 1,76-1,98 (3H, m), 2,08-2,27 (2H, m), 2,31-2,44 (1H,
m), 2,83-2,96 (4H, m), 2,96-3,05 (1H, m), 3,10-3,60 (4H, m), 3,66-
3,80 (4H, m), 4,15 (1H, d, J = 14,2 Hz), 4,20-4,32 (2H, m), 7,59
(1H, d, J = 8,4 Hz), 8,02 (1H, dd, T= 1,7, 8,4 Hz), 8,12 (1H, d, J =
1,9 Hz), 8,29 (1H, s), 8,76 (1H, d, T = 1,0 Hz)

108

107

ESI+: 674

NMR-DMSO-d6: 1,09 3H, d, J = 6,2 Hz), 1,21-1,71 (9H, m), 1,77-
1,90 (2H, m), 2,00-2,13 (1H, m), 2,13-2,24 (1H, m), 2,38-2,49 (1H,
m), 2,72-2,84 (1H, m), 2,85-2,97 (4H, m), 3,10-3,66 (3H, m), 3,66-
3,82 (4H, m), 4,08 (1H, d, J = 14,3 Hz), 4,17-4,33 (2H, m), 7,60
(1H, d, T = 8,5 Hz), 7,95-8,07 (1H, m), 8,15-8,25 (1H, m), 8,29 (1H,
s), 8,76 (1H, d, T = 1,0 Hz)

109

107

EST+: 660

NMR-DMSO-d6: 1,13 (3H, d, J = 6,0 Hz), 1,30-1,46 (1H, m), 1,48-
1,74 (4H, m), 1,77-2,02 (3H, m), 2,10-2,31 (2H, m), 2,41-2,50 (11,
m), 2,84-2,97 (4H, m), 2,97-3,06 (1H, m), 3,10-3,93 (8H, m), 4,16
(1H, d, J = 14,2 Hz), 4,20-4,38 (2H, m), 7,61 (1H, d, J = 8,5 Hz),
8,04 (1H, dd, J = 1,8, 8,4 Hz), 8,15 (1H, d, J = 1,9 Hz), 8,29-8,34
(1H, m), 8,74 (1H, d, ] = 1,2 Hz)
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110

107

ESI+: 689

NMR-DMSO0-d6: 0,90 (6H, s), 1,15-1,30 (2H, m), 1,47-1,65 (4H, m),
1,75-1,90 (2H, m), 1,96-2,31 (4H, m), 2,31-2,49 (1H, m), 3,00-3,70
(7H, m), 3,75-3,88 (3H, m), 3,97 (1H, dd, J = 4,6, 10,3 Hz), 4,17-4,35
(2H, m), 5,22-5,30 (1H, m), 7,32 (1H, d, J = 8,8 Hz), 7,96-8,02 (1H,
m), 8,11-8,18 (1H, m), 8,31 (1H, 5), 8,76 (1H, d, J = 1,1 Hz)

111

107

ESI+: 675

NMR-DMSO-dé6: 0,86 (3H, t, T = 7,4 Hz), 1,19-1,75 (7H, m), 1,76-2,08
(4H, m), 2,08-2,42 (4H, m), 2,90-3,72 (SH, m), 3,75-3,90 (3H, m), 3,97
(1H, dd, J = 4,6, 10,3 Hz), 4,13 (1H, d, ] = 14,2 Hz), 4,20-4,35 (2H, m),
5,22-5,30 (1H, m), 7,31 (1H, d, J = 8,8 Hz), 7,98 (1H, dd, J = 1,9, 8,7
Hz), 8,06 (1H, d, J = 2,0 Hz), 8,30 (1H, ), 8,75 (1H, d, J = 1,1 Hz)

112

107

ESI+: 689

NMR-DMSO0-d6: 0,90 (6H, s), 1,15-1,30 (2H, m), 1,47-1,65 (4H, m),
1,75-1,90 2H, m), 1,96-2,31 (4H, m), 2,31-2,49 (1H, m), 3,00-3,70
(7H, m), 3,75-3,88 (3H, m), 3,97 (1H, dd, J = 4,6, 10,3 Hz), 4,17-4,35
(2H, m), 5,22-5,30 (1H, m), 7,32 (1H, d, J = 8,9 Hz), 7,96-8,02 (1H,
m), 8,11-8,18 (1H, m), 8,31 (1H, s), 8,76 (1H, d, J = 1,1 Hz)

113

107

ESI+: 675

NMR-DMSO-dé6: 0,86 (3H, t, ] = 7,4 Hz), 1,19-1,75 (7H, m), 1,76-2,08
(4H, m), 2,08-2,42 (4H, m), 2,90-3,72 (SH, m), 3,75-3,90 (3H, m), 3,97
(1H, dd, J = 4,6, 10,3 Hz), 4,13 (1H, d, ] = 14,3 Hz), 4,20-4,35 (2H, m),
5,22-5,30 (1H, m), 7,31 (1H, d, J = 8,8 Hz), 7,98 (1H, dd, J = 1,9, 8,7
Hz), 8,06 (11, d, J = 1,9 Hz), 8,30 (1H, s), 8,75 (1H, d, J = 0,9 Hz)

114

ESI+: 639

NMR-DMSO0-dé6: 0,76-0,92 (6H, m), 1,51-1,64 (2H, m), 1,77-1,88 (1H,
m), 1,91-2,00 (2H, m), 2,59-2,92 (3H, m), 3,17-3,33 (7H, m), 3,53-3,93
(4H, m), 4,38-4,49 (2H, m), 4,70 (2H, brs), 7,80-7,91 (3H, m), 8,40
(1H, d, 7= 1,1 Hz), 8,78 (1H, d, T = 1,1 Hz), 9,65 (1H, brs), 12,20 (1H,
s)

115

ESI+: 607

NMR-DMSO0-dé6: 0,82 (3H, t, J = 7,3 Hz), 1,51-2,01 (9H, m), 2,10-2,21
(1H, m), 2,59-2,68 (1H, m), 3,09-3,28 (4H, m), 3,47-3,59 (1H, m),
3,86-4,65 (SH, m), 4,72-4,85 (1H, m), 7,81 (1H, d, J = 8,5 Hz), 7,93-
8,00 (2H, m), 8,40 (1H, s), 8,78 (1H, s), 10,80 (1H, brs), 12,18 (1H, s)

116

ESI+: 621

NMR-DMSO-dé6: 0,83 (3H, t, J =7,2 Hz), 1,03-1,35 (2H, m), 1,49-1,72
(5H, m), 1,82-2,00 (4H, m), 2,08-2,21 (1H, m), 2,59-2,69 (1H, m),
3,12-3,30 (4H, m), 3,49-3,58 (1H, m), 4,00-4,89 (6H, m), 7,82 (1H, d, J
= 8,4 Hz), 7,93-7,99 (2H, m), 8,40 (1H, s), 8,78 (1H, s), 10,82 (1H,
brs), 12,18 (1H, s)
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ESI+: 625
NMR-DMSO-dé6: 0,74 (3H, t, J = 7,2 Hz), 1,46-1,66 (4H, m), 1,89-
117 | 2 |2,01 (2H, m), 2,59-2,69 (1H, m), 2,85-2,96 (2H, m), 3,16-3,29 (7H,
m), 3,60-3,69 (2H, m), 4,37-5,26 (6H, m), 7,78-7,95 (3H, m), 8,40
(1H, s), 8,78 (1H, s), 10,71 (1H, brs), 12,17 (1H, s)
ESI+: 613
NMR-DMSO-dé6: 1,51-1,65 (2H, m), 1,89-2,01 (2H, m), 2,59-2,69
1s | 2 (1H, m), 3,16-3,28 (2H, m), 3,60-3,73 (1H, m), 3,97 (3H, s), 4,18-
4,29 (1H, m), 4,38-4,69 (6H, m), 5,20-7,00 (2H, br), 7,35-7,41 (1H,
m), 7,86-8,01 (2H, m), 8,39 (1H, s), 8,75-8,79 (1H, m), 9,80-10,60
(1H, br), 11,98 (1H, s)
119 | 2 | ESI+: 635
120 [ 2 | ESI+: 635
121 2 | ESI+: 621
122 | 2 | ESI+: 649
123 3 | ESI+: 635
124 | 3 | ESI+: 649
ESI+: 637
NMR-DMSO-d6: 0,81 3H, t, J = 7,3 Hz), 1,52-1,66 (2H, m), 1,69-
1,80 (1H, m), 1,82-1,93 (2H, m), 1,98-2,23 (5H, m), 3,08-3,25 (2H,
125 | 3 |m), 3,30-3,41 (2H, m), 3,45-3,80 (3H, m), 3,97 (3H, s), 4,43-4,57
(3H, m), 4,70-4,80 (1H, m), 7,40 (1H, d, J = 8,7 Hz), 7,92 (1H, 4, J
= 2,0 Hz), 7,98 (1H, dd, J = 8,6, 2,1 Hz), 8,47 (1H, d, ] = 1,2 Hz),
8,80 (1H, d, J=1,2 Hz), 10,42 (1H, brs), 12,17 (1H, s)
126 | 3 | ESI+: 621
127 | 3 | ESI+: 635
ESI+: 611
NMR-DMSO-dé6: 1,37 (3H, d, J = 6,4 Hz), 1,60-1,72 (1H, m), 1,86-
128 | 3 1,95 (2H, m), 1,98-2,22 (5H, m), 3,09-3,20 (1H, m), 3,30-3,58 (4H,

m), 3,82-4,36 (2H, m), 4,43-4,55 (3H, m), 4,75-4,83 (1H, m), 7,78-
7,84 (1H, m), 7,92-7,99 (2H, m), 8,47 (1H, d, J = 1,2 Hz), 8,81 (1H,
d, J=1,3 Hz), 10,75 (1H, brs), 12,25 (1H, s)
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ESI+: 563, 565
NMR-DMSO-dé6: 1,43 (3H, d, J = 6,4 Hz), 1,59-1,77 (3H, m), 1,83-

1o | 3 [203 @H m), 2,17-228 (1H, m), 3,12-3,64 (8H, m), 4,27-4,37 (2H,
m), 4,59-4,70 (1H, m), 4,90-4,99 (1H, m), 7,65 (1H, d, J = 1.4 Hz),
774 (6, d, J = 1,4 H), 842 (1H, 4, 1= 12 o), 877 (1H,d, I =
1,3 Hz), 10,23 (1H, brs), 12,14 (1H, s)

130 3 | ESI+: 621

131 3 | ESI+: 623

132 3 | ESI+: 635
ESI+: 611
NMR-DMSO-d6: 1,34 (3H, d, J = 6,4 Hz), 1,58-1,69 (1H, m), 1,84-

133 3 1,95 (2H, m), 1,98-2,22 (5H, m), 3,06-3,18 (1H, m), 3,30-3,80 (6H,
m), 4,42-4,53 (3H, m), 4,73-4,80 (1H, m), 7,64-7,73 (1HL, m), 8,06
8,13 (2H, m), 8,47 (1H, d, J = 1,2 Hz), 8,81 (1H, d, J = 12 Hz),
10,46 (1H, brs), 12,22 (1H, s)

134 3 | ESI+: 609

135 3 | ESI+: 623

136 3 | ESI+: 609, 611

137 4 | ESI+: 575

138 4 | ESI+: 547

139 4 | ESI+: 615

140 4 | ESI+: 561
ESI+: 561, 563
NMR-DMSO-d6: 0,89 (3H, t, J = 7,3 Hz), 1,28-1,78 (7H, m), 1,87-
2,00 3H, m), 2,17-2,27 (1H, m), 2,56-2,69 (1H, m), 3,00-3,09 (1H,

141 | 141 |{m), 3,15-3,36 (2H, m), 3,64 (1H, d, J = 15,1 Hz), 4,19 (1H, d, ] =
15,1 Hz), 4,38-4,46 (2H, m), 7,40-7,43 (1H, m), 7,56-7,59 (15 m),
8,38 (1H, d, J = 1,2 Hz), 8,74 (1H, d, J = 1,2 Hz), 11,55 (1H, s),
12,31 (1H, brs)
ESI+: 561, 563
NMR-DMSO-d6: 1,22-2,00 (12H, m), 2,59-2,69 (1H, m), 2,76-2,88

142 | 4 |(H, m), 3,10-3,71 (7H, m), 4,38-4,48 (2H, m), 4,52-4,67 (1H, m),

4,90-5,00 (1H, m), 7,64-7,76 (2H, m), 8,40 (1H, d, J = 1,1 Hz), 8,77
(1H, d, J = 1,2 Hz), 10,08-10,26 (1H, m), 12,12-12,17 (1H, m)
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143 4 | ESI+: 547
144 4 | ESI+: 577
145 4 | ESI+: 577
ESI+: 579, 581
NMR-DMSO-d6: 0,84 3H, t, J = 7,2 Hz), 1,52-1,74 (4H, m), 1,90-
46 | 4 [200@H m),2,59-2,69 (1H, m), 3,00-3,10 2H, m), 3,17-3,27 (2H,
m), 3,28-3,40 (4H, m), 3,70-3,75 (2H, m), 4,37-5,11 (7H, m), 7,64
(1H, d,J=1,4 Hz), 7,75 (1H, d, ] = 1,4 Hz), 8,40 (1H, d, J = 1,2
Hz), 8,77 (1H, d, J = 1,2 Hz), 10,53 (1H, brs), 12,14 (1H, s)
147 4 | ESI+: 563
148 4 | ESI+: 605
149 | 141 | ESI+: 619
ESI+: 593
NMR-DMSO0-d6: 1,36 (3H, d, J = 6,4 Hz), 1,51-1,70 (3H, m), 1,85-
150 | 4 200 (4H, m), 2,12-2,23 (1H, m), 2,59-2,68 (1H, m), 3,08-3,27 GH,
m), 3,38-3,80 (4H, m), 4,38-4,54 (3H, m), 4,77-4,85 (1H, m), 7,79-
7,85 (1H, m), 7,91-7,97 (2H, m), 8,40 (1H, d, J = 1,3 Hz), 8,78 (1H,
d,J=1,3 Hz), 10,51 (1H, brs), 12,20 (1H, s)
151 4 | ESI+: 625
ESI+: 593, 595
NMR-DMSO0-d6: 0,82-1,00 (6H, m), 1,51-1,65 (2H, m), 1,89-2,06
152 4 (3H, m), 2,59-2,69 (1H, m), 2,79-3,11 (2H, m), 3,16-3,44 (7H, m),
3,56-4,08 (4H, m), 4,38-4,48 (2H, m), 4,73-4,89 (2H, m), 7,57-7,81
(H, m), 8,38-8,42 (1H, m), 8,74-8,79 (1H, m), 9,84 (1H, brs),
12,15 (1H, s)
153 4 | ESI+: 589
154 4 | ESI+: 577
155 4 | ESI+: 561
ESI+: 619
NMR-DMSO-dé6: 0,80 (3H, t, J = 7,3 Hz), 1,45-2,01 (9H, m), 2,04-
156 4 2,20 (1H, m), 2,56-2,70 (1H, m), 3,05-3,28 (4H, m), 3,44-3,56 (1H,

m), 3,97 34, s), 4,07-4,77 (6H, m), 7,40 (1H, d, J = 8,8 Hz), 7,93
(1H, d, J = 2,0 Hz), 7,99 (1H, dd, J = 8,7, 2,0 Hz), 8,40 (1H, d, ] =
1,2 Hz), 8,77 (1H, d, J = 1,2 Hz), 10,62 (1H, brs), 12,10 (1H, s)
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157 4 | ESI+: 603
ESI+: 633
NMR-DMSO-dé6: 0,81 (3H, t, J = 7,2 Hz), 0,97-1,11 (1H, m), 1,19-
1,32 (1H, m), 1,50-1,66 (SH, m), 1,82-2,00 (4H, m), 2,06-2,20 (1H,

158 4 |m), 2,58-2,69 (1H, m), 3,08-3,28 (4H, m), 3,46-3,57 (1H, m), 3,97
(3H, s), 4,03-4,86 (6H, m), 7,40 (1H, d, J = 8,7 Hz), 7,93 (1H, d, J =
2,0 Hz), 7,98 (1H, dd, J = 8,6, 2,0 Hz), 8,40 (1H, d, J = 1,1 Hz), 8,77
(1H, d.J = 1,2 Hz), 10,55 (1H, brs), 12,11 (1H, s)

159 4 | ESI+: 637

160 4 | ESI+: 605

161 4 | ESI+: 633

162 4 | ESI+: 605

163 4 | ESI+: 619

164 4 | ESI+: 619

165 4 | ESI+: 649

166 4 | ESI+: 649

167 4 | ESI+: 630

168 4 | ESI+: 591

169 4 | ESI+: 605

170 4 | ESI+: 623

171 4 | ESI+: 641

172 4 | ESI+: 641

173 4 | ESI+: 627

174 4 | ESI+: 609

-168-



19381

Bang 94
Vidy | Syn DU LIEU
175 4 | ESI+: 609
176 4 | ESI+: 605
177 4 | ESI+: 605
178 4 | ESI+: 635
ESI+: 659

NMR-DMSO-dé6: 1,51-1,65 (2H, m), 1,67-2,16 (7H, m), 2,39-2,48
(1H, m), 2,58-2,69 (1H, m), 3,00-3,08 (1H, m), 3,16-3,27 (2H, m),
179 4 13,51-3,66 (1H, m), 3,95 (3H, s), 3,98-4,05 (1H, m), 4,29 (1H, d,J =
14,6 Hz), 4,38-4,46 (2H, m), 4,80-6,12 (2H, m), 7,33 (1H, d,J = 8,5
Hz), 7,90-7,97 (2H, m), 8,39 (1H, d, J = 1,2 Hz), 8,75 (1H, d,J = 1,2
Hz), 11,63 (1H, brs)

180 4 | ESI+: 623
181 4 | ESI+: 647
182 4 | ESI+: 633
183 4 | ESI+: 649
184 4 | ESI+: 619
185 4 | ESI+: 673
186 4 | ESI+: 659
187 4 | ESI+: 633

ESI+: 633

NMR-DMSO0-d6: 0,79 (3H, d, J = 6,7 Hz), 0,86 (3H, d, J = 6,7 Hz),
1,51-2,00 (9H, m), 2,59-2,70 (1H, m), 3,12-3,28 (4H, m), 3,31-3,86
188 | 4 |(H, m), 3,97 GH, s), 4,38-4,47 (2H, m), 4,52-4,62 (1H, m), 4,68-
4,77 (1H, m), 7,39 (1H, d, T = 8,7 Hz), 7,90 (1H, d, J = 2,0 Hz), 7,95
(1H, dd, T = 8,7, 2,0 Hz), 8,40 (1H, d, T = 1,1 Hz), 8,78(1H, d, J =
1,2 Hz), 9,80 (1H, brs), 12,12 (1H, s)

189 | 4 |ESI+ 631

190 | 4 |ESI+: 659
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191

ESI+: 647

192

ESI+: 647

193

ESI+: 582

194

ESI+: 527

195

TN N [N TN TN o

ESI+: 541

196

ESI-: 559

NMR-DMSO-dé6: 0,89 3H, t, ] = 7,4 Hz), 1,50-2,27 (10H, m), 2,60-
2,69 (1H, m), 3,12-4,00 (7H, m), 4,39-4,48 (2H, m), 4,66-4,75 (1H,
m), 4,92-5,00 (1H, m), 7,66 (1H, d,J=1,4 Hz), 7,74 (1H,d, J=1,4
Hz), 8,40 (1H, d, J = 1,1 Hz), 8,77 (1H, 4, J = 1,1 Hz), 10,10 (1H,
brs), 12,15 (1H, s)

197

ESI-: 563

NMR-DMSO-d6: 1,24 (3H, t, J = 7,2 Hz), 1,51-1,65 (2H, m), 1,89-
2,01 (2H, m), 2,59-2,68 (1H, m), 3,15-3,43 (9H, m), 3,66-4,14 (4H,
m), 4,37-4,48 (2H, m), 4,70-4,84 (2H, m), 7,63 (1H, d, J = 1,2 Hz),
7,74 (1H, d, T = 1,3 Hz), 8,39-8,41 (1H, m), 8,77 (1H, d, T = 1,1 Hz),
10,28 (1H, brs), 12,14 (1H, 5)

198

ESI+: 623

NMR-DMSO-d6: 1,51-2,00 (8H, m), 2,58-2,69 (1H, m), 2,92-3,53
(5H, m), 3,82-4,35 (SH, m), 4,39-3,69 (4H, m), 4,94-5,12 (2H, m),
7,39 (1H, d, T = 8,7 Hz), 7,84-7,96 (2H, m), 8,38-8,41 (1H, m), 8,77
(1H, d,J = 1,2 Hz), 10,14 (1H, brs), 12,09 (1H, brs)

199

ESI+: 635

NMR-DMSO0-d6: 1,52-1,69 (3H, m), 1,80-2,01 (4H, m), 2,06-2,16
(1H, m), 2,58-2,68 (1H, m), 3,16-3,28 (SH, m), 3,48-3,78 (4H, m),
3,94-4,01 (4H, m), 4,31-4,99 (6H, m), 7,39 (1H, d, T = 8,8 Hz), 7,92
(1H, d, T = 2,0 Hz), 8,03 (1H, dd, J = 8,6, 2,0 Hz), 8,39-8,40 (11,
m), 8,77 (1H, d, J = 1,2 Hz), 10,62 (1H, brs), 12,09 (1H, s)

200

ESI+: 619

NMR-DMSO-dé6: 1,34 (3H, d, J = 6,4 Hz), 1,38 (3H, t, ] = 6,9 Hz),
1,51-1,67 (3H, m), 1,84-1,99 (4H, m), 2,11-2,22 (1H, m), 2,59-2,68
(1H, m), 3,07-3,28 (3H, m), 3,38-3,55 (2H, m), 3,80-4,55 (7H, m),
4,71-4,80 (1H, m), 7,38 (1H, d, J = 8,7 Hz), 7,79-7,97 (2H, m),
8,38-8,42 (1H, m), 8,77 (1H, d, J = 1,1 Hz), 10,33 (1H, brs), 12,09
(1H, s)
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201

ESI+: 651

NMR-DMSO-dé: 1,35 (3H, d, J = 6,5 Hz), 1,53-1,68 (3H, m), 1,86-
1,99 (5H, m), 2,10-2,23 (3H, m), 2,60-2,67 (1H, m), 3,07-3,25 (3H,
m), 3,38-3,55 (2H, m), 4,29 (2H, t, J = 6,0 Hz), 4,37-5,01 (7H, m),
7,42 (1H, d, ] = 8,6 Hz), 7,92-8,00 (2H, m), 8,40 (1H, d, J = 1,0 Hz),
8,77 (1H, d, J = 1,0 Hz), 10,52 (1H, brs), 12,10 (1H, brs)

202

ESI+: 605

NMR-DMSO-d6: 1,34 (3H, d, T = 6,5 Hz), 1,51-1,68 (3H, m), 1,83-
1,99 (4H, m), 2,12-2,22 (1H, m), 2,59-2,68 (1H, m), 3,07-3,27 (3H,
m), 3,37-3,56 (2H, m), 3,62-3,92 (2H, m), 3,97 (3H, s), 4,38-4,52
(3H, m), 4,72-4,79 (1H, m), 7,40 (1H, d, J = 8,8 Hz), 7,92 (1H, d, J
= 2,0 Hz), 7,95-7,99 (1H, m), 8,37-8,42 (1H, m), 8,77 (1H, d, J =
1,2 Hz), 10,25 (1H, brs), 12,10 (1H, s)

203

ESI+: 633

NMR-DMSO-d6: 0,80 (3H, t, J = 7,5 Hz), 1,38 (3H, t, J = 7,0 Hz),
1,48-1,66 (4H, m), 1,68-1,80 (1H, m), 1,83-1,99 (4H, m), 2,09-2,20
(1H, m), 2,58-2,69 (1H, m), 3,08-3,28 (4H, m), 3,44-3,56 (1H, m),
3,67-4,23 (2H, m), 4,25 (2H, q, J = 7,0 Hz), 4,37-4,80 (4H, m), 7,38
(1H, d, ] = 8,7 Hz), 7,88-7,98 (2H, m), 8,37-8,43 (1H, m), 8,77 (1H,
d,J=1,1Hz), 10,37 (1H, brs), 12,10 (1H, s)

204

ESI+: 705

NMR-DMSO-d6: 1,49-2,22 (10H, m), 2,38-3,65 (7H, m), 3,98-4,06
(1H, m), 4,23-4,32 (2H, m), 4,37-4,47 (2H, m), 4,54-4,72 (2H, m),
4,93-6,00 (2H, br), 7,35 (1H, d, J = 8,6 Hz), 7,91 (1H, d, J = 8,8
Hz), 7,95 (1H, s), 8,39 (1H, s), 8,75 (1H, s), 9,99-11,00 (1H, m),
11,62 (11, 5)

205

ESI+: 649

NMR-DMSO-dé: 1,34 (3H, d, J = 6,4 Hz), 1,51-1,67 (3H, m), 1,84-
2,00 (4H, m), 2,10-2,22 (1H, m), 2,59-2,69 (1H, m), 3,06-3,27 3H,
m), 3,34 3H, s), 3,38-3,55 (2H, m), 3,61-3,90 (4H, m), 4,29-4,35
(2H, m), 4,38-4,52 (3H, m), 4,71-4,79 (1H, m), 7,41 (1H, d, J = 8,8
Hz), 7,90-7,98 (2H, m), 8,38-8,42 (1H, m), 8,77 (1H, d, J = 1,2 Hz),
10,33 (1H, brs), 12,10 (1H, s)

206

ESI+: 547, 549

NMR-DMSO-dé6: 1,16 (3H, d, J = 6,0 Hz), 1,34-1,44 (1H, m), 1,52-
1,72 (4H, m), 1,90-2,01 (3H, m), 2,17-2,25 (1H, m), 2,54-2,68 (2H,
m), 3,00-3,06 (1H, m), 3,17-3,26 (2H, m), 3,59 (1H, d, ] = 14,9 Hz),
4,19 (1H, 4, J = 14,9 Hz), 4,37-4,45 (2H, m), 7,45 (1H, d, J = 1,5
Hz), 7,58 (1H, d, ] = 1,4 Hz), 8,38 (1H, d, J = 1,2 Hz), 8,74 (1H, d,J
= 1,2 Hz), 11,57 (1H, brs), 12,20-12,45 (1H, br)

m.p.:201°C
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Vidu| Syn DU LIEU
ESI+: 619
NMR-DMSO-d6: 1,09 (3H, d, J = 6,0 Hz), 1,25-1,67 (8H, m), 1,90-
1,99 (2H, m), 2,07-2,14 (1H, m), 2,33-2,68 (2H, m), 2,73-2,79 (1H,
m), 3,17-3,40 (2H, m), 3,49 (1H, d, J = 14,4 Hz), 3,90 (3H, s), 4,14
(1H, d, J = 14,5 Hz), 4,38-4,46 (2H, m), 7,23 (1H, s), 7,60 (1H, s),
7,78 (1H, s), 8,39 (1H, s), 8,75 (1H, s), 11,58 (1H, s), 12,22-12,45
(1H, br)
m.p.:136°C

207 8
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Kha nang tng dung trong cdng nghiép

Hop chét c6 cong thic (I) hoic mudi cua ching c6 thé dugc sir dung lam
chit dé phong ngira va/hodic didu tri cdc bénh & bang quang hodic dudng tiét nidu,
lién quan dén sy co bang quang do thy thé muscarinic kiéu phu Ms, 1am chét didu

bién di 1ap thé duong tinh thu thé muscarinic kiéu phu M.

-189-



19381

YEU CAUBAO HOQ

1. Hop chét c6 cong thirc (I) hoic mubi cia ching:

R1 S H ‘
O e
o) N R®

trong do,

R! 1a -N(-R!)(-R!2), hodic amin vong c6 thé duoc thé;

R!!'1a Ci alkyl;

R2 13 C16 alkyl c6 thé duoc thé, hodc Cs.s xycloalkyl c6 thé dugc thé;

R? 1a aryl c6 thé dugc thé, vong di vong thom mot vong c6 thé duge thé, hodc

vong di vong thom hai vong c6 thé duoc thé; va
R3 13 -H, -OH, -O-(Ci-6 alkyl), hodc halogen.

2. Hop chét hosic mubi ctia ching theo diém 1, trong d6 R! 1 amin vong dwoc chon
tir nhém bao gdém pyrolidin-1-yl, piperidin-1-yl, azetidin-1-yl v morpholin-4-yl,
hoic -N(-R")(-R'2) va amin vong c6 thé duoc thé bing 1 dén 3 phan tir thé gibng
ho#c khac nhau dugc chon tir nhom G1,

trong d6, nhém G1 12 nhom duge chon tir nhém bao gbm:

Ci6 alkyl c6 thé dugc thé bing 1 dén 3 phin tir thé gidng hoic khic nhau dugc
chon tir nhém bao gdém -OH, -O-(Ci-s alkyl) va halogen;

-0-(C1- alkyl);
Cs-g xycloalkyl;
halogen; va
-CN;

R" 1a Cy alkyl;
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R!2 13 Ci6 alkyl c6 thé dugc thé bing -O-(Ci alkyl), hoic Cs xycloalkyl c6
thé duoc thé bing Ci.¢ alkyl duge thé bang -O-(Ci6 alkyl);

R? 1 phenyl ¢6 thé dugc thé bing 1 dén 5 phén tir thé gidng hoic khac nhau
dugc chon tir nhdm G2, thienyl c6 thé dugc thé béng 1 dn3 phﬁn tr thé giéng
hodc khac nhau dugc chon tir nhom G3, thiazolyl cé thé duoc thé béng 1 dén 2
phﬁn tr thé giéng hoic khac nhau dugc chon tr nhém G3, hodc 2,3-
dihydrobenzofuranyl c¢6 thé dwoc thé bing 1 dén 5 phan tir thé giéng hoic khac
nhau duogc chon tir nhom G3,

trong d6, nhém G2 14 nhém dwoc chon tir nhém bao gom:
Ci.6 alkyl c6 thé dugc thé bing 1 dén 5 halogen gidng hoic khéc nhau;

-O~(C1. alkyl c6 thé dugc thé bang 1 dén 5 phan tir thé gidng hodc khac nhau duge
chon tir nhém bao gdm halogen va -O-(Ci-6 alkyl));

vong di vong -O- no,
halogen;
-N(Ci-6 alkyl)z;
-NH(Ci-6 alkyl);
-NH3; va
amin vong, va
nhém G3 1a nhém duoc chon tir nhém bao gém:
Ci.6 alkyl c6 thé dugc thé bing 1 dén 5 halogen giéng hoic khéc nhau;
-0-(C1. alkyl c6 thé duoc thé bing 1 dn 5 halogen gidng hodc khac nhau);
halogen;
-N(C1-6 alkyl)z;
-NH(C1-6 alkyl);
-NH;; va
amin vong; va

R3 14 -H, -OH, metoxy, hoic flo.
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3. Hop chit hoic mudi ciia chung theo diém 2, trong d¢6 R? 1a phenyl hoc thienyl,
trong d6 phenyl c6 thé dugc thé bing 1 dén 5 phin tir thé gibng hoic khic nhau

duge chon tir nhém G2 ma 14 nhém duge chon tir nhém bao gdm:
Ci- alkyl c6 thé dugc thé bang 1 dén 5 halogen gidng hoic khic nhau;

-O-(C1- alkyl ¢6 thé dugc thé bing 1 dén 5 phin tir thé giéng hoic khac nhau dugc
chon tir nhém bao gdm halogen va -O-(C1. alkyl));

vong di vong -O- no,
halogen;

-N(C16 alkyl)s; va
amin vong, va

thienyl c¢6 thé dugc thé bing 1 dén 3 phin tir thé giéng hoic khac nhau duge

chon tir nhém G3 ma 12 nhém duoc chon tir nhém bao gdm:
Ci-6 alkyl c6 thé duogc thé bing 1 dén 5 halogen gidng hoic khac nhau; va
halogen.

4. Hop chét hoic mudi cia chung theo diém 3, trong d6 R! 14 amin vong dugc chon
tir nhém bao gdém pyrolidin-1-yl va piperidin-1-yl, hodc -N(-R!)(-R!?) va amin
vong c6 thé dugc thé bing Cis alkyl ¢6 thé dwoc thé bing 1 d&n 3 phén tir thé giéng
hoic khéc nhau duge chon tir nhém bao gém -O-(Ci.s alkyl) va halogen;

R!2 13 C1.¢ alkyl c6 thé duge thé bing -O-(C1- alkyl);

R? 14 phenyl hoc thienyl, trong d6 phenyl ¢6 thé dugc thé bing 1 dén 5 phén tir
thé giéng hodc khac nhau duoc chon tir nhom G2 ma la nhém dugc chon tir nhém
bao gom:

C1.6 alkyl c6 thé duogc thé bing 1 dén 5 halogen gidng hoic khéc nhau;
-O-(C1. alkyl ¢6 thé duoc thé bing 1 dén 5 phén tir thé gidng hodc khac nhau duogc
chon tir nhém bao gdm halogen va -O-(Ci-6 alkyl));

halogen; va

-N(C1- alkyl)z;
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va thienyl c6 thé dwoc thé bing 1 dén 3 halogen giéng hozc khac nhau; va
R3 1a -H, -OH, hoic flo.

5. Hop chét hosic mudi ctia ching theo diém 4, trong d6 R! 1 amin vong dugc chon
tir nthém bao gdm pyrolidin-1-yl va piperidin-1-yl, v4 amin vong dugc thé bing Ci.
alkyl c6 thé dwoc thé bang 1 dén 3 nhém -O-(Cis alkyl) gidng nhau hozc khic
nhau;

R? 12 phenyl hoic thienyl, trong d6 phenyl c6 thé dugc thé bing 1 d&n 3 phin tir
thé gibng hoic khac nhau dugc chon tir nhém G2 ma 1a nhém duge chon tir nhém

bao gdm:
Ci6 alkyl c6 thé duoc thé bing 1 dén 5 halogen gidng hogc khic nhau;
-0-(C1 alkyl); va
halogen;
va thienyl ¢6 thé dwoc thé bing 1 dén 3 halogen gidng hogc khéc nhau,
R31a-H.

6. Hop chit hoic mudi cta ching theo diém 5, trong d6 R! 13 amin vong dugc chon

tir thém bao gdém pyrolidin-1-yl va piperidin-1-yl va amin vong dugc thé bang Ci-6

- alkyl; va

R? 1a phenyl hoic thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén 3 phén tir
thé giéng hodc khac nhau dugc chon tir nhom G2 ma 14 nhém duge chon tir nhém
bao gbm:

Ci6 alkyl c6 thé duogc thé bing 1 dén 5 halogen giéng hodc khac nhau; va
-0-(C1-6 alkyl)

va thienyl c6 thé duoc thé bing 1 dén 3 halogen giéng hodc khéc nhau.
7. Hop chit hoic mudi cta chiing theo diém 6, trong d6 R! 1 amin vong dwgc chon
tir nhém bao gdm pyrolidin-1-yl va piperidin-1-yl va amin vong dugc thé bang 1
dén 3 phin tir thé gidng hozc khac nhau dugc chon tlr nhém bao gdm metyl va etyl;

va
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R? 13 phenyl hodc thienyl, trong d6 phenyl c6 thé dugc thé bing 1 dén 2 phin tir
thé gidng hoic khac nhau dugc chon tir nhém bao gbm triflometyl va metoxy va

thienyl ¢6 thé dwgc thé bing mét clo.

8. Hop chit hosic mudi ciia chiing theo diém 7, trong d6 R? 1a phenyl c6 thé duoc
thé bang 1 dén 2 phén tir thé gidng hodic khac nhau dwoc chon tir nhém bao gdm

triflometyl va metoxy.

9. Hop chét hosic mudi cua ching theo didm 7, trong d6 R? 1a thienyl c¢6 thé duoc

thé bang mét clo.

10. Hop chit hosic mubi cia ching theo diém 1, trong d6 hop chét 14 hop chét duoc
chon tir nhém bao gdm:

axit 1-{5-[(4-[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-
yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic,

axit 1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-metylpyrolidin-1-ylJmetyl}-1,3-thiazol-
2-yl]carbamoyl}pyrazin-2-yl)piperidin-4-carboxylic,

axit  1-{5-[(5-{[(2R)-2-etylpyrolidin-1-yl|metyl}-4-[3-flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic, va

axit 1-{5-[(5-{[(2R)-2-etylpyrolidin-1-ylJmetyl }-4-[4-metoxy-3-(triflometyl)phenyl]-1,3-
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.

11. Duoc phém chtra hop chét hodc mudi cua chuing theo diém 10, va ta duoc duge

dung.
12. Hop chit hosic mubi ciia chiing theo diém 10, trong d6 hop chét 1a:

axit 1-{5-[(4-[3-metoxy-5-(triflometyl)phenyl]-5-{[(2R)-2-metylpiperidin-1-
yl]metyl}-1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.

13. Hop chit hosic mubi cia chiing theo diém 10, trong d6 hop chit 1a:

axit 1-(5-{[4-(4-clo-2-thienyl)-5-{[(2R)-2-metylpyrolidin-1-yl]metyl}-1,3-thiazol-
2-yl]carbamoyl} pyrazin-2-yl)piperidin-4-carboxylic.

14. Hop chit hoic mubi ctia chung theo diém 10, trong d6 hop chét 1a:
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axit  1-{5-[(5-{[(2R)-2-etylpyrolidin-1-ylJmetyl}-4-[3-flo-5-(triflometyl)phenyl]-
1,3-thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.

15. Hop chét hosic mudi cta ching theo diém 10, trong d6 hop chit la:

axit 1-{5-[(5-{[(2R)-2-ety1pyrolidin—l-yl]metyl}-4-[4-metoxy-3-(h’iﬂometyl)phenyl]-1,3-‘
thiazol-2-yl)carbamoyl]pyrazin-2-yl} piperidin-4-carboxylic.
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Fig. 1
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Fig. 2
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Fig. 3
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