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Linh vwe ky thuat dwoc dé cap

Sang ché @& cap dén hop chit dixyanopyridin dugc thé bang 6-alkylamin, dén
dAn xuét este cua axit amin ca chung va quy trinh diéu ché chiing. Cac hop chat nay
dugc dung dé diéu tri va/hodc phong bénh, cu thé 1a dé diéu tri va/hodc phong bénh

tim mach.
Tinh trang ky thuét cia sang ché

Adenosin, mdt purin nucleosit, c6 mit trong tAt ca cac té bao va dugc giai
phong ra khoi mot lugng 16n céc tdc nhan kich thich sinh ly va sinh ly bénh hoc.
Adenosin dugc tao ra bén trong té bao duéi dang chét trung gian trong qué trinh thoai
bién cta adenosin 5'-monophosphat (AMP) va S-adenosylhomoxystein, nhung n6 ¢6
thé duoc giai phong ra khoi té bao, trong truong hgp d6 néd hoat dong nhu chét gidng

hormon hodc chit dan truyén than kinh bing cach lién két v6i cac thu thé dic hidu.

Duéi diéu kién mirc oxy binh thuong, ndng dd cta adenosin tu do trong khong
gian ngoai bao la rit thap. Tuy nhién, duéi diéu kién thiéu mau cuc bd hoic gidm oxy
khong khi thé vao, ndng d6 adenosin ngoai bao trong cac co quan bi anh hudéng ting
dang ké. Do d6, da biét rang, vi du, adenosin trc ché su két tu tiéu cdu va 1am ting su
cdp mau t6i dong mach vanh. Hon thé nita, n6 tac dong dén huyét ap, dén nhip tim,
dén su giai phong cac chit din truyén than kinh va dén su biét hoa té bao bach huyét.‘
Trong cac t& biao md, adenosin c6 kha nang tc ché su phan giai lipit, do d6, lam giam

ndng dd cua cac axit béo tu do va céc triglyxerit trong mau.

Muc dich hoat ddng nay ctia adenosin 1a 1am tidng mirc cap oxy cua cac co quan
bi 4nh hudng va/hodc 1am gidm sy chuyén hoa cia cic co quan nay dé diéu chinh mic
chuyén hoa cla co quan téi sy cap mdu cua co quan dudi diéu kién thi€u mau cuc bo

hodc giam oxy khong khi thé vao.

Hoat dong ctia adenosin dugc thuc hién thong qua cac thu thé dic hiéu. Cho
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dén nay, cac kiéu phu Al, A2a, A2b va A3 la da biét. Theo sang ché, "cac phdi tir
chon loc thu thé adenosin" 1a céc chit gén két chon loc v6i mét hodc nhidu kiéu phu
cua cac thu thé adenosin, do d6 c6 hoat dong giéng hoat dong cua adenosin (chét chu

van adenosin) hodc c ché hoat ddng ctia n6 (chat doi khang adenosin).

Hoat dong cua cac thu thé adenosin nay dugc thyc hién trong ndi bao bédi chét
cAMP thong tin (adenosin 3°,5’ monophosphat mach vong - cyclic adenosine 3°,5°-
monophosphate). Trong truong hop lién két cia adenosin véi cac thu thé A2a hoic
A2b, cAMP ndi bao duoc ting 1én thong qua sy hoat héa ctia adenylat xyclaza gin két
v6i mang, trong d6 su gin két cua adenosin véi cac thy thé Al hodc A3 dén dén su

giam ndng d6 cAMP ndi bao théng qua su e ché adenylat xyclaza.

Trong hé tim mach, két qué chinh ctia su hoat hoa thu thé adenosin la: nhip tim
chdm, hudng luc co co dm va bao v¢ tim khéi su thiéu mau cuc bd ("diéu kién tién
quyét") thong qua cic thu thé Al, sy giin mach mau thong qua cac thu thé A2a va
A2b va su e ché cac nguyén bao soi va su ting sinh té bio co tron théng qua cac thu

thé A2b.

Trong trudng hop chét chu van Al (t6t hon 13 sy ghép cip véi céc protein Gi),
su giam ndng d6 cAMP ndi bao dugc quan sat thdy (t6t hon 14 sau su kich thich so b
truc tiép cua adenylat xyclaza béi forskolin). Do dé, cac chit cht van A2a va A2b (tbt
hon 13 sy ghép cip véi protein Gs) dan dén su gia ting va cac chat dbi khang A2a va
A2b lam giam ndng d6 cAMP trong cac té bio. Trong truong hop thu thé A2, sy kich

thich so bo truc tiép cuia adenylat xyclaza boi forskolin khong mang lai loi ich.

O ngudi, su hoat hoa ciia thu thd A1 boi chit chit van A1 dic hiéu din dén sy
giam phu thudc vao tin sé ctia nhip tim, ma khong anh hudéng dén huyét ap. Do do,
céc chit chu van Al chon loc thich hop dé didu tri ching dau thit nguc va rung tim

nhi.

Tac dung bao v¢€ tim cua céc thu thé Al trong tim c6 thé dugc tdn dung bang
cach hoat hoa cac thu thé Al nay bang cac chét chii van A1 dic hiéu dé diéu tri va bao

vé co quan trong truong hop nhoi méu co tim cap, hdi ching mach vanh cép, suy tim,
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phAu thuat béc cau, kiém tra éng thong tim va cdy ghép co quan.

Su hoat héa ciia céc thu thé A2b boi adenosin hodc chét chi van A2b dic hidu
din dén, thong qua su gidn mach méau, sy giam huyét 4p. Sy giam huyét ap di kém véi
su gia ting nhip tim. Sy gia ting nhip tim ¢6 thé duoc 1am giam boi su hoat hoa cia

céc thu thé A1l béng cach sir dung chit chi van A1 dic hiéu.

Téc dong két hop ciia cac chét chi van A1/A2b chon loc dén hé mach va nhip
tim dan dén sy giam huyét 4p toan than ma khéng lam ting nhip tim. Chit chu vén
kép A1/A2b c6 dic tinh duoc 1y nay cé thé dugc sir dung, vi dy, dé diéu tri bénh ting

huyét ap & nguoi.

O té bao md, su hoat hoa cua cac thu thé A1 va A2b dan dén su e ché phan
giai lipit. Do d6, tic dong chon loc hodc két hop cua chét chii van Al va A1/A2b dén
su chuyén hoéa lipit dan dén su giam axit béo tu do va triglyxerit. V& phan minh, lam
giam lipit dan dén giam sy khéang insulin va cai thién céc triéu chimg & nhitng bénh

nhan mdc hoi ching chuyén hoéa va ti€u dudng.

Su chon loc thu thé néu trén c6 thé duge xac dinh bé‘lng tdc dong cuia cac chét
dén dong t& bao ma, sau su chuyén nap 6n dinh v6i cADN tuong tng, biéu hién cac
kidu phu thu thé dang duoc dé cép [xem tai liéu cong bd M. E. Olah, H. Ren, J.
Ostrowski, K. A. Jacobson, G. L. Stiles, "Cloning, expression, and characterization of
the unique bovine Al adenosine receptor. Studies on the ligand binding site by site-
directed mutagenesis", J. Biol. Chem. 267 (1992), cac trang 10764-10770, ndi dung

clia tai lidu nay duoc dua vao ddy bang cach vién din].

Tac dong cua cac chit dén dong té bao c6 thé dugc theo ddi bing phuong phép
do sinh hoa cAMP thong tin ndi bao (xem bai bao K. N. Klotz, J. Hessling, J. Hegler,
C. Owman, B. Kull, B. B. Fredholm, M. J. Lohse, "Comparative pharmacology of
human adenosine receptor subtypes - characterization of stably transfected receptors
in CHO cells", Naunyn Schmiedebergs Arch. Pharmacol. 357 (1998), cac trang 1-9,

ndi dung ctia bai bao nay dugc dua vao ddy bang céach vién dan].

Cac phéi tt "d3c hiéu vai thu thé adenosin” da biét cha yéu 1a cac dan xuit dua
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trén adenosin tu nhién [S.-A. Poulsen and R. J. Quinn, "Adenosine receptors: New
opportunities for future drugs", Bioorganic and Medicinal Chemistry 6 (1998),
pages 619-641]. Tuy nhién, hiu hét cac phdi tir adenosin da biét nay c6 nhuoce diém la
tac dong cua ching khong thuc sy dédc hi¢u véi thu thé , hoat tinh cta ching kém hon
hoat tinh ctia adenosin tu nhién, ching chi c6 hoat tinh rit yéu sau khi ding qua
dudong miéng hodc ¢ tac dung phu khong mong mubn dbi voi hé thin kinh trung
uvong (CNS) [A. K. Dhalla et.al., Curr. Topics in Med. Chem. 2003, 3, 369-385; E.
Elzein, J. Zablocki, Exp. Opin. Invest. Drugs 2008, 17(12), 1901-1910]. Do d6, ching
chu yéu chi dugc st dung d6i v6i muc dich thtr nghiém. Cac hop chét loai nay van
dang duoc trién khai 1am sang cho dén nay chi thich hop ddi véi duong dung qua tinh

mach.

Céc tién dugc chét 1a cdc dAn xuét clia thanh phan hoat tinh ma trai qua in vivo
qué trinh bién ddi sinh hoc bang enzym va/hodc héa hoc trong mot hodc nhiéu giai
doan trude khi thanh phan hoat tinh thuc sy duoc giai phong. Phan con lai cia tién
duoc chit thuong duge sir dung dé cai thién profin dic tinh ciia thanh phan hoat tinh
chinh [P. Ettmayer et.al., J. Med. Chem. 47, 2393 (2004)]. Dé dat dugc profin téi wu
v& hiéu qua, cn tim ra phén con lai ciia tién dugc chat va co ché giai phong thich hop
duoc phdi hop rit chudn xac voi thanh phan hoat tinh riéng 1€, viéc chi dinh diéu tri,
vi tri tdc dong va duong dung thude. Mot lugng thudc 16n duoc dung dudi dang cac
tién dugc chit c6 do sinh kha dung duogc cai thién hon thanh phan hoat tinh chinh, vi
du, dat duoc béng cach cai thién dac tinh héa ly, cu thé 12 do hoa tan, dic tinh hép thu
chu dong hoac bi dong hodc su phan bd ddc hiéu véi md. Mot vi du ma c6 thé duoc ké
dén tir cac tai lidu vé tién dugc chat 1a: H. Bundgaard (Ed.), Design of Prodrugs:
Bioreversible derivatives for various functional groups and chemical entities, Elsevier
Science Publishers B.V., 1985. Téng quan vé& dan xuét tién duoc chit dua trén cic este
clia axit carboxylic va cac dic tinh c¢6 thé ciia cac hop chét nay c6 thé duge tim thay,
vi duy, trong bai bao K. Beaumont et. Al., Curr. Drug Metab. 4, 461-485 (2003). Ngoai
ra, ciing da biét cac tién duoc chét dipeptit ciia axyclovir dé diéu tri bénh nhiém ecpet
(B. S. Anandet. Al., Curr. Eye Res. 26, No. 3-4, 151-163 (2003)) ma twong tac voi

chit van chuyén oligopeptit trén gidc mac, do d6 lam ting d¢ sinh kha dung cua
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axylovir trong mit.

WO 01/25210, WO 02/070484, WO 02/070485, WO 03/053441, WO
2008/028590, WO 2009/100827, WO 2009/015776 va WO 2009/112155 boc 10 cac
3,5-dixyano-6-aminopyridin dwoc thé khac nhau 1am céc phéi tir cia thu thé adenosin
dé didu tri r&i loan tim mach. WO 2009/015811 va WO 2009/015812 md ta c4c tién

duoc chét este clia axit amin 14 3,5-dixyano-6-aminopyridin.
Ban chit ky thuit clia sang ché

Muc dich cia sang ché 1a @& xudt cac hop chit co tac dung nhu cc chat chu
van hi¢u nghi€ém va chon loc cua thu thé adenosin A1 hodic nhu cac chét chi véan kép
chon loc cua thu thé A1 va A2b, c6 dic tinh héa ly va/hodc dugc dong hoc giéng nhau
hodc duoc cai thién va profin hoat tinh diéu tri bénh va/hodc dugc ly c6 loi, va thich
hop dé diéu tri va/hodc phong céc bénh, dic biét la dé diéu tri va/hodc phong ngira rbi
loan tim mach, va tim ra cac tién duoc chét este cua axit amin thich hop cua cac hop
chit ma c6 d6 hoa tan dugc cai thién trong nudc, trong moi trudng sinh 1y va dung
moi hitu co va/hodc do sinh kha dung dugc cai thién sau khi dung qua dudong miéng
va ddng thoi cho phép, sau khi ding, giai phong c6 kiém soét thianh phan hoat tinh
trong co thé ctia bénh nhan. Ngoai ra, nho kha ning dung qua tinh mach dugc cai
thién, n6 con cb thé mé ra céc linh vuc diéu tri bénh khéc c6 st dung thanh phén hoat

tinh nay.

Sang ché & xudt hop chit c¢6 cong thire (I):
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trong do:

Rl

R2

hodc s

la hydro hodc (C1-Cq)-alkyl,
12 (C1-Ce)-alkyl, (C2-Cs)-alkenyl, (C2-Ca)-alkynyl hodc (Cs-C7)-xycloalkyl,

trong d6 (Ci-Ce)-alkyl co thé duge thé bang 1 dén 3 phan tir thé doc 1ap duoc
chon tr nhom bao gém flo, clo, triflometyl, triflometoxy, (C1-Cs)-alkoxy, (Cs-
C7)-xycloalkyl, (C3-C7)-xycloalkoxy, (Ci-Cs)-alkylsulfanyl va (Ci-C4)-
alkylsulfonyl,

va

trong d6 (C»-Cs)-alkenyl va (Cz-Ca)-alkynyl c6 thé duge thé bang 1 hoic 2
phén tir thé doc 1ap dugc chon tir nhom bao gbm flo, triflometyl, (C1-Ca)-alkyl,
triflometoxy va (Ci-Cs)-alkoxy,

va

trong do (Cs-Cr)-xycloalkyl c6 thé dugc thé bing 1 hodc 2 phén tir thé ddc lap
duoc chon tir nhom bao gém flo, clo, triflometyl, (C1-C4)-alkyl, triflometoxy va

(C1-Cy)-alkoxy,

R! va R? cling véi nguyén tr nito ma ching gan vao tao ra di vong 4 dén 7 canh

R3

ma c6 thé chira thém mot nguyén tir khac loai duge chon tir nhom bao

g6m N, Ovas,

trong d6, di vong 4 dén 7 canh nay c6 thé dugc thé bang 1 hoic 2 phéan
tir thé doc 1ap dugc chon tur nhém bao gém flo, clo, oxo, triflometyl,

(C1-Cs)-alkyl, triflometoxy va (Ci-Ca)-alkoxy,

12 hydro hodc nhém c6 cong thirc:
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trong do:
# 1a vi trf gan vao nguyén tir oxy,

L' la(Cy-Ce)-alkandiyl,
L? 14 (C-Ce)-alkandiyl,

R* 1a hydro hodc nhom bén cua axit o-amin tu nhién hodc céc chét tuong ty

hodc cac chét déng phéan cda no,
R> 14 hydro hoic metyl,
R®  1a hydro hodc (Ci-Cs)-alkyl,
R7  1a hydro hodc (Ci-C4)-alkyl,
hodc:

RévaR’ cung v6i nguyén tir nito ma ching gan vao tao ra di vong co 5

hoéc 6 canh,



R8

R9

RIO

R14

hodc:
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trong do, di vong ¢ 5 hodc 6 canh co thé dugc thé béng 1 hoac 2
phén tir thé doc 14p duoc chon tir nhom bao gdm (Ci-Ca)-alkyl,
amino, hydroxyl va (Ci-Cs)-alkoxy,

cung v6i R* va cdc nguyén tir, ma chiing gan vao, tao ra vong pyrolidin

hodc vong piperidin,

la hydro hodc nhém bén cua axit a-amin tu nhién hodc chét tuong tu

hodc chat ddng phan ctia no,
1a hydro hoac metyl,
la hydro hodc metyl,

la hydro hodc nhém bén cuia axit a-amin ty nhién hodc chét tuong tu

ho#c chét ddng phan ctia no,
13 hydro hodc metyl,
la hydro hodc (Ci-Cas)-alkyl,

1a hydro hoac (Ci-Cq)-alkyl,

RBvaR"™  cung véi nguyén tir nito ma chiing gén vao tao ra di vong c6 5

hoac !

R14

hodc 6 canh,

trong d6, di vong c¢6 5 hodc 6 canh co thé dugc thé béng 1 hodc 2
phén tir thé doc 1ap dugc chon tir nhém bao gdm (C1-Caq)-alkyl,
amino, hydroxyl va (C-C4)-alkoxy,

cung v&i R!! va cdc nguyén t, ma chung gan vao, tao thanh pyrolidin
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hodc vong piperidin,
R’ 1a hydro hodc (Ci-Cs)-alkyl,
R!® 13 hydro hodc (Ci-Cs)-alkyl,
hoac:

RBvaR!'®  cung v6i nguyén tr nito ma chung gan vao tao ra di vong ¢ 5

hodc 6 canh,

trong do, di vong cé 5 hodc 6 canh co thé duogc thé béng 1 hoac 2
phin tir thé doc 14p duoc chon tir nhém bao gdm (Ci-Ca)-alkyl,
amino, hydroxyl va (C-Cs)-alkoxy,

R!'7  1a hydro ho#c (Ci-Cs)-alkyl,
R!® 14 hydro hodc (Ci-Cs)-alkyl,
hoac:

R7vaR!® cung voi nguyén tr nito ma ching gan vao tao ra di vong ¢6 5

hodc 6 canh,

trong do, di vong c6 5 hodc 6 canh cd thé duoc thé béng 1 hoac 2
phin tir thé doc lap duoce chon tir nhém bao gdm (Ci-Ca)-alkyl,
amino, hydroxyl va (Ci-Cs4)-alkoxy,

R 14 hydro hodc metyl,

va cac N-oxit, mudi, solvat, mudi cia cac N-oxit va cac solvat ciia N-oxit va cdc muoi

cua chung.

Hop chat theo sang ché la cac hop chat co cong thirc (I) va cac N-oxit, cac
mudi, solvat, mudi cia N-oxit va céc solvat ctia cac mudi va cac N-oxit cua chung, 1a
cac hop chit c¢6 cong thic (1) duoc dé cap dudi ddy, va cac mudi, cac solvat va cac

solvat cla cdc muodi cua chung, va cac hop chat ¢6 cong thie (I) va duge dé cap dudi
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day 1a cac phuong an 1am vi du, va cic mubi, solvat va cac solvat ciia cac mubi cla
chung, trong do6 cac hop chat déu cé cong thirc (I) va duge de cdp dudi day khong

phai la cdc muoi, solvat va solvat cuia cac muoi da biet.

Céac hop chét theo sang ché c¢o thé, tiry thudce vao cu tric ciia ching, tdn tai
dudi cac dang chit ddng phén l4p thé (chit ddng phan ddi anh, ddng phan khong dbi
quang). Do d6, sang ché bao gdm cac chit dong phan dbi anh hodc chit ddng phan
khong ddi quang va cac hdn hop tuong tng cua ching. Céc thanh phén tinh khiét vé
chét ddng phan 14p thé c6 thé duogc tach ra khoi cac hdn hop cuia cac chit ddng phan

d6i anh va/hodic chit ddng phan khong di quang theo cach da biét.

Néu cac hop chit theo sang ché co thé t6n tai dudi dang hd bién, sang ché bao

gom tat ca cac dang ho bién.

Muoi dugc uu ti€n doi voi muc dich clia sang ché 1a cadc mudi duge chap nhén
v€ mdt sinh 1y cia cac hop chat theo sdng ché. Ciing ndm trong sO d6 1a cd cdc mudi
ma chinh chting 1a khong thich hop doi véi linh vuc duge nhung c6 thé duge st dung,

vi dy, dé tach hoic tinh ché cac hop chét theo sang ché.

Mudi duge chip nhan vé mit sinh 1y ctia cac hop chét theo sang ché bao gém
mudi cdng axit clia cac axit v0 co, axit carboxylic va axit sulfonic, vi du, mudi cua
axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit benzensulfonic, axit naphtalendisulfonic, axit
axetic, axit trifloaxetic, axit propionic, axit lactic, axit tartric, axit malic, axit xitric,

axit fumaric, axit maleic va axit benzoic.

Mudi duoc chip nhan vé& mit sinh 1y ciia cac hop chét theo sang ché con bao
gdm cac mudi cia cac bazo thong thudng nhu, dé 1am vi du va t6t hon 1a mudi kim
loai kiém (vi du, mubi natri va mudi kali), mubi kim loai kiém thd (vi du, mudi canxi
va magie) va mudi amoni thu duge tir amoniac hodc amin hitu co ¢6 1 dén 16 nguyén
t& cacbon, vi du va tét hon 13 etylamin, dietylamin, trietylamin, etyldiisopropylamin,
monoetanolamin, dietanolamin, trietanolamin, dixyclohexylamin,

dimetylaminoetanol, procain, dibenzylamin, N-metylmorpholin, arginin, lysin,
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etylendiamin va N-metylpiperidin.

Céc solvat dung cho muc dich cla sang ché 1a cac dang cua cac hop chét theo
sang ché ma tao ra phirc chét & trang théi ran hozc 16ng thong qua su phéi tri v6i cac
phan tir dung mdi. Cac hydrat 12 dang ddc thu ctia céc solvat, trong do su phdi tri duoc

thuc hién véi nude. Doi vai muc dich cta sang ché, solvat dugc uu tién 1a hydrat.

Ngoai ra, séng‘ ché con bao gdm cac tién dugc chét cua cdc hop chét theo sang
ché. Thuat ngit “tién dwoc chat” bao gdm céc hop chit ma mot phin cta ching c6 thé
¢6 hoat tinh sinh hoc hodc bét hoat nhung dugc chuyén héa (vi du bang cach chuyén

héa hodc thuy phén) thanh cac hop chét theo sang ché trong thdi gian luu trong co thé.
MG ta chi tiét sang ché

Pé dat dugc muc dich cua sing ché, cac phén ttr thé co nghia sau day, trir khi

¢ quy dinh khéc:

Alkyl trong pham vi cua sang ché 1a gbc alkyl mach thing hoic mach nhanh c6
1 dén 6 hodc 1 dén 4 nguyén tr cacbon. G&c alkyl mach thing hoic mach nhénh c6 1
dén 4 nguyén tit cacbon la dugc uvu tién. Cac gbc sau c6 thé duge 14y 1am vi du: metyl,
etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 1-etylpropyl, n-pentyl

va n-hexyl.

Alkenyl trong pham vi cta sang ché 1a gbc alkenyl mach thang hodc mach
nhénh ¢6 2 dén 4 nguyén tir cacbon va mot lién két doi dé 1am vi du, cac gdc sau c6

thé duoc ké dén: vinyl, alyl, isopropenyl va n-but-2-en-1-yl.

Alkynyl trong pham vi cua sang ché 1a gbc alkynyl mach thing hodc mach
nhénh ¢6 2 dén 4 nguyén t& cacbon va mdt lién két ba. Céac gbe sau co thé dugc ké
dén lam vi du: etynyl, n-prop-1-yn-1-yl, n-prop-2-yn-1-yl, n-but-2-yn-1-yl va n-but-3-
yn-1-yl.

Alkandiyl trong pham vi cua sang ché 1a gbc alkyl hoa tri hai mach thing hodc
mach nhanh c6 2 dén 6 nguyén tir cacbon. Céc gbc sau co thé duoc ké dén lam vi du:

metylen, etan-1,1-diyl, etan-1,2-diyl, propan-1,1-diyl, propan-1,2-diyl, propan-2,2-
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diyl, propan-1,3-diyl, butan-1,4-diyl, butan-1,2-diyl, butan-1,3-diyl, butan-2,3-diyl
hoac butan-3,4-diyl.

Xycloalkyl trong pham vi cia sang ché 1a vong cacbon bdo hoa don vong ¢6 3
dén 7 hodc 5 hoidc 6 nguyén tir cacbon trén vong. Cac gdc sau ¢ thé duge ké dén lam

vi du: xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Alkoxy trong pham vi ctia sang ché 13 gbc alkoxy mach thing hoic mach nhanh
¢6 1 dn 6 hodic 1 dén 4 hodc 2 dén 4 nguyén tir cacbon. Géc alkoxy mach thing hogic
mach nhanh c6 1 dén 4 hodc 2 dén 4 nguyén tir cacbon 14 dugc wu tién. Cac gbe sau
6 thé dugce ké dén lam vi du: metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, tert-

butoxy, n-pentoxy va n-hexoxy.

Xycloalkoxy trong pham vi ciia sang ché 12 vong cacbon bdo hoa don vong c6
3 dén 7 nguyén tir cacbon ma dugc gin qua nguyén tir oxy. Céc gbc sau c6 thé duoc
ké dén 1am vi du: xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy va

xycloheptyloxy.

Alkylsulfanyl trong pham vi clia sang ché 1a gbc alkyl mach thing hodc mach
nhanh ¢6 1 dén 4 nguyén tir cacbon ma dugc gin qua nhém sulfanyl. Céc gbc sau co
thé dugc k& dén lam vi du: metylsulfanyl, etylsulfanyl, n-propylsulfanyl,
isopropylsulfanyl, n-butylsulfanyl va tert-butylsulfanyl.

Alkylsulfonyl trong pham vi cia sang ché 1a gbc alkyl mach thing hodc mach
nhanh ¢6 1 dén 4 nguyén tir cacbon ma duoc gin qua nhém sulfonyl. Cac gdc sau c6
thé duoc ké dén lam vi du: metylsulfonyl, etylsulfonyl, n-propylsulfonyl,
isopropylsulfonyl, n-butylsulfonyl va tert-butylsulfonyl.

Di vong trong pham vi clia sang ché 1a di vong bdo hoa c6 tdng sb tir 4 dén 7
nguyén ti trén vong ma chira mgt hogc hai nguyén tir khac loai trén vong duogc chon
tr nhom bao gdm N, O va S va duoc gin qua nguyén tir cacbon trén vong hoic, néu
phtu hop, nguyén tir nito trén vong. Céc gbc sau co thé dugc ké dén lam vi du:
azetidinyl, pyrolidinyl, pyrazolidinyl, tetrahydrofuranyl, piperidinyl, piperazinyl,
tetrahydropyranyl, morpholinyl, thiomorpholinyl va azepanyl. Azetidinyl, pyrolidinyl,
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tetrahydrofuranyl, piperidinyl, piperazinyl, tetrahydropyranyl va morpholinyl & dugc

uu tién. Azetidinyl, pyrolidinyl, piperidinyl va morpholinyl 14 dic biét dugc uvu tién.

Nhém bén cua axit o-amin trong phan dinh nghia cia R3 bao gdm ca cac nhom
bén cua cac axit o-amin cé trong tu nhién va cic nhom bén ciia cic chit trong tu va
céc chit ddng phén cia c4c axit c-amin ndy. Axit o-amin trong pham vi nay c6 ca cu
hinh L va D hodc cling c6 thé 12 hon hop cua dang L va D. Viduy vé cac nhom bén ma
c6 thé duoc ké dén 1a: metyl (alanin), propan-2-yl (valin), propan-1-yl (norvalin),
2-metylpropan-1-yl (leucin), 1-metylpropan-1-yl (isoleuxin), butan-1-yl (norleuxin),
tert-butyl (2-tert-butylglyxin), phenyl (2-phenylglyxin), benzyl (phenylalanin), p-
hydroxybenzyl (tyrosin), indol-3-ylmetyl (tryptophan), imidazol-4-ylmetyl (histidin),
hydroxymetyl (serin), 2-hydroxyetyl (homoserin), 1-hydroxyetyl (threonin),
mercaptometyl  (xystein),  metylthiometyl (S-metylxystein), 2-mercaptoetyl
(homoxystein), 2-metylthioetyl (methionin), carbamoylmetyl (asparagin), 2-
carbamoyletyl (glutamin), carboxymetyl (axit aspartic), 2-carboxyetyl (axit glutamic),
4-aminobutan-1-yl  (lysin), 4-amino-3-hydroxybutan-1-yl  (hydroxylysin), 3-
aminopropan-1-yl (ornithin), 2-aminoetyl (axit 2,4-diaminobutyric), aminometyl (axit
2,3-diaminopropionic),  3-guanidinopropan-1-yl  (arginin), 3-ureidopropan-1-yl
(citrullin). Céc nhom axit o-amin dugc uu tién trong phan dinh nghia cia R? 1a metyl
(alanin), propan-2-yl (valin), 2-metylpropan-1-yl (leuxin), benzyl (phenylalanin),
imidazol-4-ylmetyl (histidin), hydroxymetyl (serin), 1-hydroxyetyl (threonin), 4-
aminobutan-1-yl (lysin), 3-aminopropan-1-yl (ornithin), 2-aminoetyl (axit 2,4-
diaminobutyric), aminometyl (axit 2,3-diaminopropionic), 3-guanidinopropan-1-yl

(arginin). C4u hinh L 13 dugc uu tién trong tirng truong hop.

Nhom oxo trong pham vi clia sang ché 13 nguyén tr oxy ma duoc gin qua lién

két doi vao nguyén tir cacbon.

Néu céac gbe trong cac hop chét theo sing ché duge thé, cac gbc nay co thé
duoc thé don hoic thé da, trir khi ¢ quy dinh khéc. Pé dat duoc muc dich cia sang
ché, nghia ctia tit ca cic gbc xay ra nhidu hon mot 1an doc 1ap v6i nhau. Uu tién danh

cho su thé bai mot, hai hoic ba phﬁn ttr thé giéng hodc khac nhau. Bac biét rt wu tién
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1a sy thé bdi mot hodc hai phén ttr thé giéng hodc khac nhau.

Trong pham vi ctia séng ché, dugc wu tién 1a cic hop chit c6 cong thic (I)

trong do
R! 14 hydro, metyl hoic etyl,
R? 1a (C1-Ce)-alkyl hodc (C3-Ce)-xycloalkyl,

trong d6 (Ci-Ce)-alkyl c6 thé dugc thé bang 1 dén 3 phén tir thé doc lap duoc

chon tir nhom bao gém flo, clo, triflometyl, triflometoxy va (Ci-Cs)-alkoxy,
hodc

R!vaR? cling v&i nguyén tir nito ma chung gén vao tao ra di vong 4 dén 6 canh
ma ¢6 thé chira thém mot nguyén tr khac loai dugc chon tir nhém bao

gdbm N, O va S,

trong d6 di vong 4 dén 6 canh c6 thé duoc thé bang 1 hodc 2 phin tir thé
doc 1ap dugc chon tr nhém bao g61n flo, triflometyl, (Ci-Cs)-alkyl,

triflometoxy, metoxy va etoxy,

R?® 14 hydro hodc nhom c6 cdng thirc

8 s 0 R
N~ L' OR® \ﬂ/ |,
5 1o

O l13 O $‘15
#o L2 N 3 #o L2 )J\ N
Y \N/[%( SR hodc Y \N Lt R
| 19 11 Rp12 I19

o RPR"R O R
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trong do

#

Ll

L2

R4

R5

RI3

R14

hoac

1a vi tri gdn vao nguyén tir oxy,
1a etan-1,2-diyl,
la etan-1,2-diyl hodc propan-1,3-diyl,

la hydro, metyl, 2-metylpropan-1-yl, hydroxymetyl, 1-hydroxyetyl, 4-

aminobutan-1-yl hodc 3-aminopropan-1-yl,
1a hydro,
13 hydro hodc metyl,

1a hydro hodc metyl,

cung véi R* va céc nguyén tir, ma chung gan vao, tao ra vong pyrolidin,

1a hydro, metyl, propan-2-yl, 1-metylpropan-1-yl, 2-metylpropan-1-yl
hodc 1-hydroxyetyl,

1a hydro,
13 hydro,

la metyl, 1-metylpropan-1-yl, imidazol-4-ylmetyl, 4-aminobutan-1-yl, 3-
aminopropan-1-yl, 2-aminoetyl, aminometyl hodc 3-guanidinopropan-1-

yL,
12 hydro,
1a hydro hodc metyl,

la hydro hodc metyl,
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R*  cung v6i R va cdc nguyén tir, ma chung gén vao, tao ra vong pyrolidin,
R 1a hydro hodc metyl,
R!¢ 13 hydro hodc metyl,
R!'7  la hydro hodc metyl,
R!®  1a hydro hodc metyl,
R!°  1a hydro hodc metyl,
va cac mudi, solvat va céc solvat ciia cac mudi clia ching.

Trong pham vi cla sang ché, dugc dic biét vu tién 14 cac hop chit co cong thiic

(I) trong do
R!  1a hydro, metyl hodc etyl,
R?>  1a(Ci-Cy)-alkyl, xyclopropyl hodc xyclobutyl,

trong d6 (C1-Cs)-alkyl cé thé dugc thé bang 1 hodc 2 phan tir thé doc 1ap duoc
chon tr nhém bao gdém flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va

xyclobutyl,
hoéc

R!vaR? clng v&i nguyén tir nito ma ching gén vao tao ra di vong 4 dén 6 canh
ma c6 thé chira thém mot nguyén tir khac loai dugce chon tir nhém bao

gém N,Ovas,

trong do, di vong 4 dén 6 canh c6 thé dugc thé bing 1 hodc 2 phan tit thé
doc 1ap duogc chon tir nhom bao gbm flo, triflometyl, metyl, etyl, metoxy

va etoxy,

R?®  1a hydro hodc nhom c6 cong thirc
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R"™ :
0 l?13 0 Fliﬁ
2 2
o e e Bt
0 R"R"R" o R"

trong do

# 1avi tri gdn vao nguyén tr oxy,

L! 1a etan-1,2-diyl,

L? 1a etan-1,2-diyl,

R*  1a metyl hodc 3-aminopropan-1-yl,
R>  a hydro,

R®  1a hydro,

R’  1a hydro,

R® 12 metyl hodc 2-metylpropan-1-yl,
R® 14 hydro,

R!® 13 hydro,

R'' 13 metyl, 1-metylpropan-1-yl, imidazol-4-ylmetyl, 4-aminobutan-1-yl, 3-
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R17

R18

R19
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aminopropan-1-yl, 2-aminoetyl, aminometyl hodc 3-guanidinopropan-1-

yl,
12 hydro,
1a hydro,

1a hydro,

cung voi R va cac nguyén tir, ma chung gin vao, tao ra vong pyrolidin,
1a hydro,
13 hydro,
1a hydro,
12 hydro,

1a hydro,

va cadc muoi, cac solvat va cac solvat cia cac mudi do.

Trong pham vi ciia sang ché, duoc dic biét wu tién 1a cac hop chat c6 cong thirc

(I) trong do

R!vaR?

cung véi nguyén tr nito ma chung gin vao tao ra vong azetidinyl,

pyrolidinyl hodc vong piperidinyl,

trong d6 vong azetidinyl va vong piperidinyl c6 thé dugc thé bang phin

ttr thé metoxy,

R®  lanhém c6 cong thirc
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R' R°
6 2
X R hodc # L\H#Ria

trong do

# 1a vi trf gén vao nguyén tir oxy,

L?  laetan-1,2-diyl,

R* 1a hydro, metyl, 1-metylpropan-1-yl,
3-guanidinopropan-1-yl,

R> 14 hydro,

R®  1a hydro,

R7 13 hydro,

R!'7 14 hydro,

va

R!*  Ia hydro,

va cac muoi, cac solvat va céc solvat ciia cac mudi do.

4-aminobutan-1-yl  hodc

Trong pham vi ctia sang ché, duge dic biét uu tién 1a cac hop chat c6 cong thirc

(I) trong d6

R!vaR?

cung véi nguyén t& nito ma ching gin vao tao ra vong azetidinyl,

pyrolidinyl hodc vong piperidinyl,

trong d6 vong azetidinyl va vong piperidinyl c6 thé dugc thé bang phan

tir thé metoxy,
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l1a nhém cé cong thirc

R, R Q | R, R° Q R
# N hode ~ #a A /{'k N
\[1/4?)%‘/ SR : %’Tj L7 R
o) R R R'? o R
trong dé
# 1a vi tri gin vao nguyén ti oxy,

L! 1a etan-1,2-diyl,

R®  1a metyl hodc isobutyl,
R°  1ahydro,

R'% 14 hydro,

R!"  1a hydro, metyl, 1-metylpropan-1-yl, imidazol-4-ylmetyl, 4-aminobutan-
1-yl, 3-aminopropan-1-yl, 2-aminoetyl, aminometyl, imidazol-4-ylmetyl

hodc 3-guanidinopropan-1-yl,
R!?2  1a hydro,
R 1a hydro,
R 14 hydro,
hodc
R!*  cung véi R!'! va cac nguyén tir, ma ching gén vao, tao ra vong pyrolidin,
R 14 hydro,

R!® 13 hydro,

va cac mudi, cac solvat va cac solvat cua cac muoi do.
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Trong pham vi cla sang che, dugc dic biét wu tién la cac hop chét ¢6 cong thirc

(I) trong d6

R!vaR?

R3

cung voi nguyén tir nito ma chung gan vao tao ra vong azetidinyl,

pyrolidinyl hodc vong piperidinyl,

trong d6 vong azetidinyl va vong piperidinyl ¢6 thé duoc thé bang phan

ttr thé metoxy,

la nhém c¢6 cong thirc

o R"
R
trong do
# 1a vi trf gdn vao nguyén tir oxy,
L! 1a etan-1,2-diyl,
R®  1a metyl hodc isobutyl,
R®  lahydro,
R!% 13 hydro,
R 1a hydro, metyl, l-metylpropan-1-yl, 4-aminobutan-1-yl hodc
3-guanidinopropan-1-yl,
R!2 1 hydro,
R 1a hydro,
R!* 13 hydro,
hodc
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R cing v6i R va cac nguyén tir, ma chiing gin vio, tao ra vong pyrolidin,
R 14 hydro,
R!®  1a hydro,

va cac mudi, cac solvat va céac solvat ctia cac mudi do.

Trong pham vi ctia sang ché, duoc dic biét wu tién 13 cac hop chét ¢6 cong thirc

(I) trong do
R! vaR? cling v6i nguyén tir nito ma ching gén vao tao ra vong pyrolidinyl,
R3 14 nhém c6 cdng thire

O R‘II]
trong do
# 12 vi tri gdn vao nguyén tir oxy,

L! 14 etan-1,2-diyl,

R®  la metyl hodc isobutyl,
R°  1ahydro,

R 1a hydro,

R!" 1a hydro, metyl, I-metylpropan-1-yl, 4-aminobutan-1-yl hodc

3-guanidinopropan-1-yl,

R!?2 14 hydro,
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R 1a hydro,

R 1a hydro,

R!*  cing v6i R!! va cac nguyén tir, ma chiing gin vao, tao ra vong pyrolidin,
R 1a hydro,
R 14 hydro,

va cac muéi, céc solvat va céc solvat cua cac mudi do.

Trong pham vi cua sang ché, dugc dic biét vu tién la cac hop chét co cong thirc

(I) trong d6
R!  la hydro, metyl hodc etyl,
R?  1a(Ci-Cs)-alkyl, xyclopropyl hodc xyclobutyl,

trong d6 (C1-Cs)-alkyl c¢6 thé duogc thé bang 1 hodc 2 phan tir thé doc 14p dugce
chon tir nhém bao gdém flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va

xyclobutyl,
R  lahydro,
va cac muoi, cac solvat va cac solvat cua cac mudi do.

Trong pham vi cia sang ché, dugc dic biét vu tién 1a cac hgp chat ¢6 cong thirc

(I) trong do
R!  1a hydro, metyl hodc etyl,
R?  lametyl, etyl hodc n-propyl,

trong d6 metyl, etyl va n-propyl cé thé dugc thé bang 1 hogc 2 phén tir thé doc

1ap duge chon tir nhom bao gdm flo, triflometyl va metoxy,
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hoac

R!va R? cing v6i nguyén tir nito ma chung gin vao tao ra vong azetidinyl,
pyrolidinyl hodc piperidinyl,
trong d6 vong azetidinyl va piperidinyl c6 thé dugc thé bang phan tir thé
metoxy,

R3  1ahydro,

va cac mudi, cac solvat va cac solvat cia cac mudi do.

Trong pham vi clia sdng ché, dugc dic biét vu tién 1a cac hop chit c6 cong thirc

(I) trong d6
R!  1a hydro, metyl hodc etyl,
R? la (C1-Cs)-alkyl, xyclopropyl hodc xyclobutyl,

trong d6 (Ci-C3)-alkyl ¢6 thé duoc thé bang 1 hodc 2 phan tir thé doc 1ap duoc
chon tir nhém bao gdm flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va

xyclobutyl,

R3>  lanhém c6 cong thirc

13
R, R° O R R, R° Q R
B N . B J\ _N
%T)kr \R14 hodc \H/<'Tj L1 \R16
o) R R R' o R0
trong do
# 1a vi trf gén vao nguyén ti oxy,

L! 14 etan-1,2-diyl,
R®  1a metyl hodc isobutyl,
R®  lahydro,
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1a hydro,

la  hydro, metyl, 1-metylpropan-1-yl, 4-aminobutan-1-yl hodc

3-guanidinopropan-1-yl,
1a hydro,
la hydro,

13 hydro,

cung voi R va cdc nguyén tir, ma ching gan vao, tao ra vong pyrolidin,
1a hydro,

1a hydro,

va cac muodi, cac solvat va cac solvat cua cac muoi do.

Trong pham vi cla sang ché, duoc dic biét vu tién 1a cac hop chét co cong thirc

(I) trong do

R!vaR?

va

cung véi nguyén t&r nito ma ching gin vao tao ra vong azetidinyl,

pyrolidinyl hodc piperidinyl,

trong d6 vong azetidinyl, pyrolidinyl hodc piperidinyl ¢6 thé dugc thé
béng 1 hodc 2 phén ttr thé doc lap dugc chon tir nhém bao gém flo,

triflometyl, metyl, etyl, metoxy va etoxy,

R?®  lahydro,

va cac mudi, cac solvat va cac solvat cia cac mudi do.

Trong pham vi cia sdng che, duge ddc biét wu tién 1a cac hgp chat cé cong thirc
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(I) trong do
R!vaR? cling v6i nguyén tir nito ma ching gén vio tao ra vong pyrolidinyl,
R3  1a nhém c6 cong thirc

R, R° O l'?
A, N
%N)Ha/ R4

l 12
R

trong do
# 1a vi trf gdn vao nguyén tir oxy,
R®  la metyl,
R’  lahydro,
R 1a hydro,
R!  1a metyl hodc 1-metylpropan-1-yl,
R!?  1a hydro,
R lahydro,
R 1a hydro,
va cdc mudi, cac solvat va céc solvat clia cac mudi do.

Trong pham vi cua sang ché, dugc uu tién 1a cac hop chat c¢6 cong thire (I)
trong d6 R3 1a hydro, va cac mudi N-oxit, muoi, solvat, mudi cua N-oxit va cac solvat

cua cac N-oxit va cdc muoi cluia ching.

Trong pham vi cua sang ché, dugc wu tién 1a cac hop chat c6 cong thic (1)

trong do

R?® 14 hydro hodc nhém c6 cong thirc
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R R° £ 12 o
# ,&4 R® ~n—R
-~ h E
']I %€ Wl/ ||Q17
o R
trong do
# 1a vi tri gin vao nguyén tir oxy,

L? 1a etan-1,2-diyl,

R*  1a metyl hodc 3-aminopropan-1-yl,
R’  1a hydro,

R®  Ia hydro,

R’” 14 hydro,

R!7 14 hydro,

R!®  la hydro,

va cac mubi, solvat va cac solvat clia cac mubi do.

Trong pham vi cia sang ché, dugc wu tién 13 cac hop chét ¢6 cong thire (1)

trong do

R3®  1a hydro hodc nhom cé cong thirc

R 2
W hoiic or \n/ | -
0] R
O K
trong dé
# 1a vi trf gin vao nguyén tir oxy,

-28-



22262

L?  laetan-1,2-diyl hodc propan-1,3-diyl,

R* 14 hydro, metyl, 2-metylpropan-1-yl, hydroxymetyl, 1-hydroxyetyl, 4-

aminobutan-1-yl hodc 3-aminopropan-1-yl,
R>  la hydro,
R® 14 hydro hodc metyl,

R7 14 hydro hodc metyl,

R’  cung véi R* va cdc nguyén tir, ma ching gén vao, tao ra vong pyrolidin,
R!'7  1a hydro hodc metyl,
R"®  la hydro hodc metyl,

va cac mudi, cc solvat va cac solvat ciia cac mudi do.

Trong pham vi cla sang ché, dugc uu tién 1a cic hop chéit ¢ cong thic (I)

trong do

R*®  1a hydro hodc nhém c¢6 cong thirc

13 15

RR ¢ R RRR ¢ R
#%N)]\(N\RM # N)J\U’N\Rw

o Il?m R R'2 | o ll?m ,

0 Fla13 0 T‘15
2 2

#\”/L\N&N\Rm holic #\”/L\N/U\LVN\Rm

o FI{19 R R'? o F|{19
trong do
# 1a vi tri gin vao nguyén tir oxy,
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LZ

R8

R9

RIO

hodc

R14

RIS

R16

R17

R18

R19
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1a etan-1,2-diyl,
1a etan-1,2-diyl,

la hydro, metyl, propan-2-yl, 1-metylpropan-1-yl, 2-metylpropan-1-yl
hodc 1-hydroxyetyl,

1a hydro,
1a hydro,

1a metyl, 1-metylpropan-1-yl, imidazol-4-ylmetyl, 4-aminobutan-1-yl, 3-
aminopropan-1-yl, 2-aminoetyl, aminometyl hodc 3-guanidinopropan-1-

yl,
1a hydro,
1a hydro hodc metyl,

1a hydro hodc metyl,

cung v&i R va céc nguyén tir, ma ching gén vao, tao ra vong pyrolidin,
la hydro hodc metyl,
1a hydro hodc metyl,
1a hydro hodc metyl,
1a hydro hodc metyl,

1a hydro hodc metyl,

va cac mudi, cac solvat va cac solvat clia cac muoi do.

Trong pham vi cta sang ché, dugc wu tién 13 cdc hop chét c6 cong thuc (I)

trong do
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1a hydro hodc nhom c6 cong thire

R8 Rg | 13 RB Rg 0o $15
o) l 10 11 R'? | o ém
O 13 0 R15
#\”/L\ N\R14 holic #\”/L\N L1/N\R1e
o lle R R'2 o ||R19

trong do

i 1a vi tri gin vao nguyén tir oxy,

L! 1a etan-1,2-diyl,

L? la etan-1,2-diyl hodc propan-1,3-diyl,

R®  1a metyl hodc 2-metylpropan-1-yl,

R’  lahydro,

R!% 13 hydro,

R!'" 13 metyl, 1-metylpropan-1-yl, imidazol-4-ylmetyl, 4-aminobutan-1-yl, 3-
aminopropan-1-yl, 2-aminoetyl, aminometyl hodc 3-guanidinopropan-1-
yl,

R!?2  1ahydro,

R la hydro,

R 14 hydro,

hodc

R4 cung v6i R va céc nguyén tir, ma ching gén vao, tao ra vong pyrolidin,
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R 1a hydro,
R!®  1a hydro,
R!7 13 hydro,
R!® 13 hydro,
R 1ahydro,
va cac mudi, cac solvat va cac solvat cia cac mudi do.

Trong pham vi cta sang ché, dugc wu tién 1a cac hop chét c6 cong thuc (I)

trong do

R?®  la hydro hodc nhém c6 cong thitc

R R° O ||Q RE R° O IT
# N # /[k -N
o) ll?m R R'2 IIQw
o R
o L2 lll\
hoic N R14

trong do

# 1a vi tri gn vao nguyén tir oxy,
L! 14 etan-1,2-diyl,

L2 1a etan-1,2-diyl,

R® 14 metyl,

R°  1ahydro,

R!% 13 hydro,

-32-



22262

R ]a metyl, 1-metylpropan-1-yl, 4-aminobutan-1-yl hoic 3-aminopropan-1-

yl,

R!2  la hydro,

R!*  1a hydro,

R 13 hydro,

hodc

R cung véi R'! va cac nguyén tlr, ma ching gan vao, tao ra vong pyrolidin,
R 14 hydro,

R!  1a hydro,

R!'7 14 hydro,

R!® 13 hydro,

RY  1a hydro,

va cac mudi, cac solvat va cac solvat ctia cac mudi do.

Trong pham vi clia sang ché, dugc wu tién 13 cic hop chét ¢6 cong thic (I)

trong dé
R! 13 hydro, metyl hoidc etyl,
R?  1a(Ci-Cs)-alkyl,

trong d6 (Ci-Cs)-alkyl c6 thé duoc thé bang 1 hodc 2 phan tir thé doc 1ap duoc
chon tir nhém bao gdm flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va

xyclobutyl,
hodc

R!vaR?  cung v6i nguyén tir nito ma chung gan vao tao ra di vong 4 dén 6 canh
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ma c6 thé chira thém mot nguyén t khac loai dwoc chon tir nhém bao

gdm N, O va S,

trong d6, di vong 4 dén 6 canh c6 thé duogc thé bang 1 hoidc 2 phan tir thé
doc lap dugce chon tir nhoém bao g<‘3m flo, triflometyl, metyl, etyl, metoxy

va etoxy,
va cac muoi, cac solvat va cac solvat cia cac muoi do.

Trong pham vi cia sang ché, dugc wu tién 1a cic hop chit c6 cong thie (I)

trong do

R!  laetyl,
R?  laetyl,
hodc

R!vaR? cling v6i nguyén tir nito ma chung gin vao tao ra di vong 4 dén 6 canh
ma c6 thé chira thém mot nguyén ti khac loai dugc chon tir nhém bao

gom N, O va S,
va cac muoi, cac solvat va cac solvat cia cac muoi do.

Trong pham vi cta sang ché, dugc uu tién 1a cac hop chit c6 cong thuc (I)

trong do

R?*  1anhom c6 cdng thite

RY Eg 0 R
#\H/} N , "\R“ hoac
6 R"RYR"
trong do
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# 1a vi tri gin vao nguyén tir oxy,

L! 1a etan-1,2-diyl,

R® 14 metyl hodc isobutyl,

R®  lahydro,

R 1a hydro,

R!'  1a hydro, metyl, 1-metylpropan-1-yl ho#c 3-guanidinopropan-1-yl,
R!?2 14 hydro,

R la hydro,

R 14 hydro,

R cing véi RM va cac nguyén tir, ma chiing gin vao, tao ra vong pyrolidin,
R’ 1a hydro,
R!® 13 hydro,

va cac mubi, cac solvat va céc solvat clia céc mubi do.

Trong pham vi cua sang ché, dugc wu tién 14 cac hop chét c6 cong thue (I)

trong do
R?>  1anhom c6 cdng thirc

13

R, R O |
B N
\H/<N)JY \R14

|10 7512

o) RY"R" R

trong do

-35-



22262

# 1a vi tri gan vao nguyén tir oxy,

R®  1a metyl,

R°  1ahydro,

R!® 13 hydro,

R [a metyl hodc 1-metylpropan-1-yl,
R!2 13 hydro,

R 1a hydro,

R!'* 13 hydro,

va cac mudi, cac solvat va céc solvat ctia cac mudi dé.

Trong pham vi cia sang ché, dugc wu tién 13 cac hop chét c6 cong thie (1)

trong do

R!vaR? cung voi nguyén tir nito ma ching gan vao tao ra vong azetidinyl,

pyrolidinyl hodc piperidinyl,

trong d6 vong azetidinyl, pyrolidinyl hodc piperidinyl c6 thé duogc thé
bang 1 hodc 2 phan tir thé doc 1ap dwoc chon tir nhém bao gdm flo,

triflometyl, metyl, etyl, metoxy va etoxy,
va cac muoi, cac solvat va cac solvat ciia cac muoi do.

Trong pham vi cta sang ché, dugc wu tién 1a cac hop chét co cong thic (I)

trong do

R!vaR? cung vOi nguyén to nito ma ching gdn vao tao ra vong azetidinyl,

pyrolidinyl hodc piperidinyl,

va cdc muoi, cac solvat va cac solvat cia cdc muoi do.
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Trong pham vi clia sing ché, duoc vu tién 1a cac hop chét c6 cong thuc (1)

trong do
R!vaR? cling v&i nguyén tir nito ma ching gén vao tao ra vong pyrolidinyl,

trong d6 vong pyrolidinyl c6 thé duoc thé bang 1 hoic 2 phan tir thé doc
1ap dugc chon tir nhom bao gdm flo, triflometyl, metyl, etyl, metoxy va

etoxy,
va cac mudi, cac solvat va cac solvat ciia cac mudi do.
Trong pham vi ctua sang che, dugc déc biét uu tién 1a cac hop chat sau day:

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(pyrolidin-1-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(metylamino)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}thio)-6-(etylamino)-4-[4-(2-hydroxy-
etoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}thio)-6-(dimetylamino)-4-[4-(2-hydroxy-
etoxy)phenyl|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}thio)-6-[etyl(metyl)amino]-4-[4-(2-
hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} thio)-6-(dietylamino)-4-[4-(2-hydroxy-
etoxy)phenyl|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} thio)-4-[4-(2-hydroxyetoxy)phenyl]-6-
(isopropylamino)pyridin-3,5-dicarbonitril

2-azetidin-1-yl-6-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl} thio)-4-[4-(2-
hydroxyetoxy)phenyl]|pyridin-3,5-dicarbonitril
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2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-6-(xyclopropylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-(xyclobutylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(3,3,3-triflopropyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(propylamino)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(piperidin-1-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(3-metylbutyl)amino]pyridin-3,5-dicarbonitril

2-(azepan-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(4-metylpiperidin-1-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(morpholin-4-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-6-(4,4-dimetylpiperidin-1-yl)-4-
[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-6-[(2,2-difloetyl)(metyl)amino]-
4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[metyl(propyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-

-38-



22262

6-[(2-metoxyetyl)(metyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(2-metoxyetyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-6-[ (2-etoxyetyl)amino]-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(4-metoxypiperidin-1-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-6-[ (3R)-3-etoxypyrolidin-1-yl]-
4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-(3,3-diflopyrolidin-1-yl)-4-[4-
(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-6-(4,4-diflopiperidin-1-yl)-4-[4-
(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[4-(trifluormetyl)piperidin-1-yl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-(3,3-difluorazetidin-1-yl)-4-
[4-(2-hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(3-metoxyazetidin-1-yl)pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-6-(3,3-diflopiperidin-1-yl)-4-[4-
(2-hydroxyetoxy)phenyl]|pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(2,2,2-trifloetyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-[(2-floetyl)Jamino]-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
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2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-[(2,2-difloetyl)amino]-4-[4-
(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[metyl(2,2,2-trifloetyl)amino]pyridin-3,5-dicarbonitril

2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-[etyl(2,2,2-trifloetyl)Jamino]-
4-[4-(2-hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril

2-{4-[2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl eta-alanyl-I.-alaninat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-(propyl-
amino)pyridin-4-yl]phenoxy }etyl L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-(metyl-
amino)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-lysyl-L-alaninat dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl]phenoxy}etyl L-lysyl-L-alaninat dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-ylmetyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-lysyl-beta-alaninat dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl L-alanyl-L-alaninat hydroclorua

2-{4-[2-(azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl L-alaninat trifloaxetat

2-{4-[2-(azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-
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dixyanopyridin-4-yl]phenoxy}etyl L-lysyl-L-alaninat bistrifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy}etyl L-ornithinat bistrifloaxetat

2-{4-[2-(azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl L-ornithinat bistrifloaxetat

2-{4-[2-(azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl beta-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl beta-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy}etyl L-alanyl-L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl]phenoxy}etyl L-ornithinat bistrifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-alanyl-beta-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy }etyl L-lysyl-L-alaninat bistrifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy}etyl beta-alanyl-L-alaninat trifloaxetat

2-{4-[2-({]2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl]phenoxy }etyl beta-alaninat trifloaxetat

2-{4-[2-({|2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl]phenoxy }etyl L-alanyl-L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-ornithyl-L-alaninat bistrifloaxetat
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2-{4-[2-({[2-(4-clophenyl])-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl L-ornithinat bistrifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl beta-alanyl-L-alaninat trifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl beta-alanyl-L-alaninat hydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl L-prolyl-L-alaninat hydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yD)pyridin-4-yl]phenoxy}etyl L-isoleuxyl-L-alaninat hydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl N-[(2S)-2,4-diaminobutanoyl]-L-alaninat
dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-histidyl-L-alaninat dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-ylJmetyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-arginyl-L-alaninat dihydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl 3-amino-L-alanyl-L-alaninat bistrifloaxetat

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy }etyl L-alanyl-L-leuxinat hydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yl)pyridin-4-yl]phenoxy}etyl beta-alanyl-L-leuxinat hydroclorua

2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-
1-yD)pyridin-4-yl]phenoxy }etyl glyxyl-L-leuxinat hydroclorua,
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va cac N-oxit, cac muoi, solvat, mudi ciia N-oxit va cac solvat cia cidc N-oxit va cac

mudi cda chung.

Ngoai ra, sing ché con d& xudt quy trinh didu ché hop chét c6 cong thuc (I)

theo sang ché trong d6 R 1a hydro, khéc biét & chd hop chét c6 cong thire (II)

o >N
NG A _-CN
=
HNT N s S cl
\ 4

N (1D,

déu tién dugc cho phan Gng véi dong (II) clorua va isoamyl nitrit trong dung moi

thich hop thanh hop chit c6 cong thirc (IIT)

0/\/OH
NC. Ay -CN
o N S/\[S)/Q’CI

N (I1D),

va sau do hgp chat thu dugc nay, trong dung moi tro, néu phu hop véi sy c6 mét cia

mdt bazo thich hop, duoc cho phan ing véi hop chét cé cong thire (IV)

R? av),

trong d6 mdi nhom R! va R? ¢6 nghia nhu néu trén,
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dé tao ra hop chat ¢ cong thuc (I-A)

O/\/OH

)

_CN
1
N s S Cl
l, |/
R N I-A),

trong d6 moi nhém R! va R? ¢ y nghia nhur néu trén,

&
_/
Wt

Py
/
\

/

sau d6 cac nhom bao vé déu duoc loai bo va cac hop chét tao thanh c6 cong thue (1),
néu thich hop, duoc phan ung véi cac dung moi (i) va‘hodc cac bazo (i7) hodc axit phi

hop dé chuyén hoa thanh céc solvat, mudi cia chung va/hodc céc solvat ciia cdc muoi.

Quy trinh dugec mo ta & trén co thé duoc minh hoa dué6i hinh thirc so dd phéan

ung 1 dudi day:
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Sodd 1
O ~_-OH
CH,
O/’N\o/\)\CHa
NC CN = NC CN
=
| Cu(ll)Cl, ~ |
N\ N N\
HNT N s’/\\X:;f>_—4<::i>>—-Cl c” N s//\\xij%>,_—<:::>>——0|
S s
HaC—'\
NH | THF
He—/
OH
O/\/
NG | CN
N\
H.C S

3

Céac dung méi phit hgp cho phan tmg (IIT) + (IV) 14 tit ca cac dung mdi hitu co
ma tro dudi didu kién phan tng. Cc dung moi ndy bao gdm cac axeton va metyl etyl -
keton, va cac ete vong va khong vong nhu dietyl ete, metyl tert-butyl ete, 1,2-di-
metoxyetan, tetrahydrofuran va dioxan, céc este, nhu etyl axetat hodc butyl axetat, cac
hydrocacbon, nhu benzen, toluen, xylen, hexan va xyclohexan, hydrocacbon dugc clo
hoa nhu diclometan, triclometan va clobenzen, hodc cdc dung moi khac, nhu dimetyl-
formamit (DMF), dimetyl sulfoxit (DMSO), N-metylpyrolidinon (NMP), axetonitril
hodc pyridin. Ngoai ra, ciing c6 thé st dung cac hdn hop gdm céc dung moi néu trén.

Uu tién 13 st dung tetrahydrofuran va dimetylformamit.

Céc bazo phu hgp cho phén Gng nay la cdc bazo vo co hodc hitu co thong
thuong. Tét hon, néu chiung bao gdm cic cacbonat kim loai kiém nhu lithi cacbonat,
natri cacbonat, kali cacbonat hodc xesi cacbonat, cac bicacbonat kim loai kiém nhu
natri bicacbonat ho#dc kali bicacbonat, hodc cdc amin hitu co nhu trietylamin,

diisopropyletylamin, pyridin, 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc 1,5-
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diazabixyclo[4.3.0]non-5-en (DBN), va ké ca cic bazo phosphazen ("Schwesinger
bases"), nhu, vi du, P2-t-Bu hodc P4-t-Bu. Uu tién 1a xesi cacbonat, trietylamin va

diisopropyletylamin.

Phan @ng ciia hgp chit c6 cong thirc (III) v6i hop chit 6 cong thuac (IV)
thuong dugc thyc hién & nhiét d6 nim trong khoang tir -78°C dén +140°C, tbt hon 1a
nam trong khoang tir -20°C dén +100°C, néu phu hop trong didu kién vi song . Phan
mg ¢6 thé dugc thuc hién dudi ap sudt khi quyén, ap suét cao hoic giam (vi du nam
trong khoang tir 0,5 dén 5 bar). Nhin chung, phan tmg duoc thuc hién & ap sudt khi

quyén.

Budc chuyén hoa tir hop chét c6 cong thire (II) — hop chét co cong thuc (III)
thuong duoc thuc hién véi ty 1& mol tir 2 dén 12mol ddng (II) clorua va tir 2 dén

12mol isoamyl nitrit trén mot mol ctia hop chét c6 cong thirc (II-A).

Dung moi phit hgp cho budc nay 1a tit ca cac dung mdi hitu co ma tro duéi
didu kién phan tmg. Chung bao gdm céc ete mach vong va khong vong, nhu dietyl ete
va tetrahydrofuran, cdc este, nhu etyl axetat hodc butyl axetat, cic hydrocacbon, nhu
benzen, toluen, xylen, hexan va xyclohexan, cdc hydrocacbon dugc clo hoa, nhu
diclometan, 1,2-dicloetan va clobenzen, hodc cdc dung mdi khic nhu dimetyl-
formamit, axetonitril hodc pyridin. Ngoai ra, ciing c6 thé sir dung hén hop gdm cac

dung moi nay. Dung moi dugc uu tién 1a axetonitril va dimetylformamit.

Phan tng thuong dugc thuc hién ¢ nhiét d6 nim trong khoang tir -78°C dén
+180°C, tbt hon 1a & nhiét 30 nim trong khoang tir +20°C dén +100°C, dic biét 12 &
nhiét d6 ndm trong khoang tir +20°C dén +60°C, néu phu hop trong didu kién vi séng.
Phéan tng c¢6 thé duge thuc hién dudi didu kién ap sudt khi quyén, ap sudt cao hoic
giam (vi du nam trong khoang tir 0,5 dén 5 bar). Nhin chung, phan (g duoc thyc hién

dudi didu kién ap suat khi quyén.

Hop chét c6 cong thirc (IT) ¢6 thé dugc diéu ché nhu dd md ta trong WO
03/053441 dbi véi Vi du 6.

Céc hop chit c6 cong thirc (IV) 1a ¢6 bén trén thi trudng hoic da biét trong tai
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liéu chuyén nganh hodc c6 thé duge didu ché bing cic phuong phap da biét trong tai

liéu chuyén nganh.

Ngoai ra, sdng ché con dé cap deén quy trinh di€u ché cac hgp chat ¢ céng thire

(I) theo sang ché trong d6

R? 1a nhém ¢6 cong thire

R* R® Rs RQ Q rl\aﬂ
# xRB # N/U\‘( xR‘H
O R? |1u 1 R12
e R™R
15
R R ¢ R 2
| # 2 R®
e, 0 N N
\W N/[ J\L‘ R" T | o
Iﬂ O R
Q R
o R o R®
| I
2 2
#\I‘rL&N J’ H\R“ hodic #\H/LKN)J\LFN\R‘B
| |
O R® R" RY O R

tI'OIlg do Ll L2 R4 RS R6 R7 RS R9 RlO Rll R12 R13, R14, RIS, R16 R”, RIS va R19

mdi nhém c¢6 nghia nhu néu trén, khac biét & chd

[A]  hop chit c6 cong thirc (I-A)

O/\/OH
NC X CN
R! | —
\N N S S Cl
, |/
R N . (I-A),
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trong d6 moi nhom R! va R? ¢6 nghia nhu nhu néu trén,

dau tién dugc phan tmg két hop trong dung méi tro véi sy ¢6 mit ciia chét co

dac vai axit carboxylic ¢6 cong thirc (V) hoac (V1)

4 5

R\ R
HO /RGA Lz\N/RwA

HO
N hoac Y
I|?7A o I|?17A
V) (VD),

trong d6 L2, R* va R’ mdi nhém c6 nghia nhu néu trén
va

RO, R7A R17A yva R18A mdi nhém 1an luot c6 nghia nhu da dé cap dbi véi
R® R’, R!7 va R!8, hoic 1a nhém bao vé amin, nhu,

tert-butoxycarbonyl,

dé tao ra hop chét c6 cong thirc (VII) hoic (VIII)

R' R®
6A
S o R®

P hoac
NG =N CN
|
R! i
by
2 (A
R N (VID
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R! l —
SN s S cl
, |
R N
(VIID),

trong d6 L2, R!, R%, R%, R% R®, R7A, R!7A va R'¥4 mdi nhém c6 nghia nhu néu

trén,

va sau do cdc nhom bao vé bat ky déu dugce loai bo dé tao ra hgp chat c6 cong

thtrc (I-B) hodc (I-C)

R R
o) R
O/\/ \”><N/
|7
R

o)
hoac
NC N
A 3
N N S o]
I |/
N (1B)
o) 12 R"
O/\/ \”/ \T/
17

0 R

NC \C
—

N
O S
\N N S Cl
OO
R N

(I-0),
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[B]
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trong d6 L%, R!, R?, R, R5, R%, R7, R7 va R'® mdi nhom c¢6 nghia nhu néu trén,

hop chét ¢ cong thire (I-A) dau tién dugc phan tng két hop trong dung mdi tro
v6i sy c6 mat cia chit co ddc, véi axit carboxylic ¢6 cong thie (IX), (X), (XI)
hodc (XII)

RE RS O ]Tm\ R R O $15A
HO N HO )J\ N
ITJ \R14A ITI L1 \R16A
12
o RYR"R o R"
(IX), X,
') R13A 0 R15A
| |
HO_ _LZ N hode  HO._ L3 /U\ N
\H/ \T)H( \R14A \”/ \ITI L1 \R‘IGA
12
0O R19 R11 R 0 R19
(XI) (XID),

trong do L1, 1.2, R%, R%, R!%, R, R!2 va R!” mdi nhom c6 nghia nhu néu trén
va

RI3A R14A RIA ya R4 mbi nhém lan luot ¢6 nghia nhu di dé cap & trén doi
vai R13, R R va R, ho#c 1a nhdm bao vé amin,

nhu, tert-butoxycarbonyl,

dé tao ra hop chét c6 cong thire (XIII), (XIV), (XV) hoic (XVI)

RB Rg O $13A
ONO%N&N\RW\
o) éw R R12
NC N CN
o s
SN s cl
[, |\ 7
R N

(X1,
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15A

Ra RQ (o) T
O/\/O%N/U\LVN\RwA
Lo
0 R

XI1V),

0 R13A
|

O/\/OTL\N N\R14A
Lo

hoic
NC | N CN
7
AN s S cl
L. |
N (xV)
1) R15A
|
: )]\
O/\/O\[‘(L\N L1’N\R16A
0 F|Q19
NC I N CN
R! —
\N N S S Cl
l, |/
R N
(XVI),

tI'OI’lg do Ll, LZ, Rl, RZ, RS’ R9’ RIO, Rll, Rl2’ R13A, R14A, RISA’ R16A va R19 m51

nhom c6 nghia nhu néu trén,

va sau do, cac nhém bao v€ déu duogc loai bd dé tao ra hop chat c6 cong thire

(I-D), (I-E), (I-F) hoic (I-G)

-51-



hodc

RU R Q@ FI{
o//\\\//o\wT>><\N N\ o4
o é1o R R
NC N CN
| s
RN N S S Cl
L L
(I'D)a
Ra Rg 0 15
|
O/A\V/ N/H\LVN\Rm
|10
0 R
NC N CN
R! | =
Y N S S Cl
l, \ /
(I-E),
0 R13
2
O/A\V/O\H/L\ N\RM
o ém R R'?
NC N CN
R\ N/ s S Cl
I L
N (F)
O F|{15
O/\/O Lz\NJJ\U’N\RﬂS
\Tf/ "
0
NC N CN
o .
SN N S Cl
I |
N

(I-G),
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trong d6 L!, L2, R}, R R%, RY%, R, R!!, R12 R!3, R4 RS, R' va R m&i nhém

c6 nghia nhu néu trén,

nhém bao vé amin dugc loai bo ra khéi hop chét ¢6 cong thie (VII-1) hodc

(VIII-1)
RU R
6A
O/\/O%T/R
0 R’

hodc
NC N CN
R! | —
SN s S cl
l, |/
R N
(VII-1)
0 12 R18A
O/\/ \ﬂ/ \'Il/
17

@) R

NC N C
=

N

R\ | s

N~ ONT s Cl

l, |/

R N

(VII-1),

trong d6 L2, R!, R%, R%, R3, R7 va R'” mdi nhém c6 nghia nhu néu trén,
va
RO va R134 13 nhom bao vé amin, vi du tert-butoxycarbonyl,

bang cac phuong phép chuén dé tao ra hop chét c6 cong thire (I-B-1) hoic (I-C-
1)
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R' R®
e o
0 ITIH
0O FR

ho&c

(@] L
O//“\\,/ \Tf/ \\NF
O I17
NC X CN
R} | —
N N s S cl
l, |
R N

(I-C-1),
trong d6 L%, R, R%, R* R?, R7 va R!7 mdi nhém c6 nghia nhu néu trén,

va chung dau tién dugc cho phan tng két hop trong dung méi tro v6i s ¢6 mit

ctia chét ¢6 dic, véi axit carboxylic c6 cong thire (XVII) hodc (XVIII)

0 R13A 0 R15A
I )J\ |
HO)H(N\R14A hoic HO L1’N\R1GA
R1‘| R12
(XVII) (XVIID),

trong 6 L!, R!! va R!> mdi nhém c¢6 nghia nhu néu trén
va

RI3A RIA RISA 3 R4 mdi nhdm c6 nghia nhu d3 dé cap lan lugt d6i véi
b 9
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R13, R R vaR!® hodc 1a nhém bao vé amin, nhu,

tert-butoxycarbonyl,

tao ra hop chét c6 hop chit c6 cong thirc (XIII), (XIV), (XV) hodc (XVI), va
sau d6 cac nhém bao vé bat ky déu dugc loai bo dé tao ra cac hop chét thu

duge (I-D), (I-E), (I-F) hoic (I-G),

va cic hop chét thu dugce c6 cong thic (I-B), (I-C), (I-D), (I-E), (I-F) va (I-G) néu phu
hop dugc phan tng véi cac dung mdi (i), va/hodc bazo (if) hoic axit phi hop dé

chuyén hoda thanh cac solvat, mudi va/hoac solvat ciia cac mudi do.

Su bién ddi tir hop chit ¢6 cong thic (I-A) — (I-B), (I-C), (I-D), (I-E), (I-F)
hodc (I-G) dugc thuc hién bing cach axyl hoa truc tiép bing din xuét dipeptoit da
dugc bao vé thich hop (phuong an [B]) hoic bang phan tng két hop 1an luot cua timg
hop chat, néu phit hop duogc bao vé, véi cac thanh phan axit amin riéng 1é (phuong an
[C]). Cac phan tng két hop (su tao ra este hodc amit) trong truong hop nay dugc thuc
hién theo cac phuong phap da biét ciia nganh hoéa hoc peptit [xem, vi du, bai bao M.
Bodanszky, Principles of Peptide Synthesis, Springer-Verlag, Berlin, 1993; H.-D.
Jakubke va H. Jeschkeit, Aminosduren, Peptide, Proteine [Amin Acids, Peptides,

Proteins], Verlag Chemie, Weinheim, 1982].

Vi du vé cac dung mdi tro ding cho phéan tng két hop 1a ete nhu dietyl ete, zert-
butyl metyl ete, dioxan, tetrahydrofuran, glycol dimetyl ete hodc dietylen glycol
dimetyl ete, cadc hydrocacbon nhu benzen, toluen, xylen, hexan, xyclohexan hodc cac
phéan doan dau mo, halohydrocacbon nhu diclometan, triclometan, tetraclometan, 1,2-
dicloetan, tricloetylen hodc clobenzen, hodc cidc dung mdi khic nhu axeton, etyl
axetat, pyridin, dimetyl sulfoxit, dimetylformamit, N, N'-dimetylpropylenure (DMPU),
N-metylpyrolidon (NMP) hoic axetonitril. Ciing ¢6 thé st dung hdn hop gdém céc
dung méi néu trén. Diclometan, dimetylformamit hodc cdc hdn hop gdm hai dung méi

nay la dugc uu tién.

Vi du vé& cac chit ¢d dic phu hop cho cic phan Gng két hop nay 1a céc

carbodiimit nhu  N,N'-dietyl-,  N,N'-dipropyl-, = N,N'-diisopropyl-, N N'-
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dixyclohexylcarbodiimit (DCC) hodc N-(3-dimetylaminoisopropyl)-N'-etylcarbodiimit
hydroclorua (EDC), cac din xudt phosgen nhu N,N -carbonyldiimidazol (CDI), cac
hop chét 1,2-oxazoli nhu 2-etyl-5-phenyl-1,2-oxazoli 3-sulfat hodc 2-tert-butyl-5-
metylisoxazoli perclorat, cac hop chit axylamin nhu 2-etoxy-1-etoxycarbonyl-1,2-
dihydroquinolin, hodc isobutyl cloformat, propanphosphonic anhydrit, dietyl
xyanophosphonat, bis-(2-oxo-3-oxazolidinyl)phosphoryl clorua, benzotriazol-1-yloxy-
tris(dimetylamino)phosphoni hexaflophosphat, benzotriazol-1-
yloxytris(pyrolidino)phosphoni hexaflophosphat (PyBOP), O-(benzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni tetrafloborat (TBTU), O-(benzotriazol-1-yl)-N,N,N'N'-
tetrametyluroni ~ hexaflophosphat ~ (HBTU),  2-(2-oxo-1-(2H)-pyridyl)-1,1,3,3-
tetrametyluroni  tetrafloborat ~ (TPTU),  O-(7-azabenzotriazol-1-yl)-N,N,N' N'-
tetrametyluroni  hexaflophosphat (HATU) hodc O-(1H-6-clobenzotriazol-1-yl)-
1,1,3,3-tetrametyluroni tetrafloborat (TCTU), néu phit hop trong t6 hop v6i cac chét
phu tro khac nhu 1-hydroxybenzotriazol (HOBt) hodc N-hydroxysucxinimit (HOSu),
va bazo 1a cic cacbonat kim loai kiém, vi du natri hoac kali cacbonat, hodc cac bazo
amin hftu co nhu trietylamin, N-metylmorpholin, N-metylpiperidin, N,N-
diisopropyletylamin hodc 4-N, N-dimetylaminopyridin. N-(3-Dimetylaminoisopropyl)-
N'-etylcarbodiimit hydroclorua (EDC) trong t& hop véi 4-N,N-dimetylaminopyridin 1a
uu tién duge st dung dé tao ra este. N-(3-Dimetylaminoisopropyl)-N'-etylcarbodiimit
hydroclorua (EDC) trong t6 hop v&i 1-hydroxybenzotriazol (HOBt) hodc M-
hydroxysucxinimit (HOSu) va, néu phi hop, bazo N, N-diisopropyletylamin 1a vu tién

duogc sir dung d¢ tao ra amit.

Phan mg két hop thudong duogc thuc hién ¢ nhié do nim trong khoang tir 0°C
dén +60°C, t6t hon 1a tir +10°C dén +30°C. Céc Phan ng c6 thé dugc thyuc hién duéi
diéu kién ap suét khi quyén, 4p suét cao hodc giam (vi du tr 0,5 dén 5 bar). Phan ing

thuong duge thuc hién dudi ap suit khi quyén.

Cac hop chét co cong thirc (I) cling cd thé thu duoc truc tiép dudi dang mudi
trong qua trinh didu ché theo quy trinh da dugc mé ta trén. Cac mubi nay c6 thé duoc
bién ddi néu phu hop bang cach xir Iy bang mét bazo hodc axit trong dung moéi tro,

bing cac phwong phép sic ky hodc bing nhya trao dbi ion, thanh céc bazo hoic axit tu
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do twong tng. Cac muoi khéc cla cac hop chat theo sdng ché ciing cé thé dugc diéu
ché néu phu hop bang su trao doi cla cac ion trai dau nho sic ky trao doi ion, vi du

véi nhua Amberlite®.

Trong céc chudi phan tng dd dwgc mo ta trén, nhém chire bat ky c6 mit trong
cac hop chat c6 cong thie (V), (VI), (IX), (X), (XD), (XI), (XVII) va (XVIII) hodc
trong cac gbc R4, RS, R7, R13, R, RS, R!6, R'7 va/hodc R!8 — nhu, cu thé 1a cdc nhém
amin, guanidino, hydroxyl, mercapto va cac nhém carboxyl — ¢6 thé, néu phi hop
hodic cin thiét, cling c6 thé tdn tai & dang dugc bao v€ tam thoi. Su dua vao va loai bo
céc nhom bao vé nay duge thuc hién theo cac phuong phap thong thuong da biét trong
nganh hoa hoc peptit [xem, vi du, bai bdo T.W. Greene and P.G.M. Wuts, Protective
Groups in Organic Synthesis, Wiley, New York, 1999; M. Bodanszky and A.
Bodanszky, The Practice of Peptide Synthesis, Springer-Verlag, Berlin, 1984].

Nhom bdo v€ amin va guanidin duge st dung uu tién la tert-butoxycarbonyl
(Boc) hodc benzyloxycarbonyl (Z). Nhom bao vé duge uu tién st dung cho nhém
chire hydroxyl hodc carboxyl t&t hon 1a zert-butyl hodc benzyl. Su loai bd cdc nhém
bao vé nay duoc thuc hién bang cac phuong phap thong thuong, tdt hon 1a bang phan
Uung véi axit manh nhu hydro clorua, hydro bromua hodc axit trifloaxetic trong dung
moi tro nhu dioxan, dietyl ete, diclometan hodc axit axetic; su loai bé ¢o thé, néu phu
hop, ¢6 thé thuc hién ma khong ¢6 dung méi tro bd sung. Trong trudng hop benzyl va
benzyloxycarbonyl 1am nhém bao vé, chung ciing c¢6 thé dugc loai bd bing hydro
phéan vdi sy c6 mat cia chét xtc tac paladi. Su loai bé cdc nhom bdo v€ da néu cod thé,
néu thich hop, dugc thyc hién déng thoi trong phan itng mot binh hodc trong cac budc

phéan Ung riéng ré.

Dé tao ra hé s ty lugng cia mudi di dinh va dé loai b cac phan dung méi con
sot lai, cac hop chat theo sang ché c¢o thé duoc khudy dudi dang huyén phi trong cic
dung méi hitu co & nhiét d6 trong phong. Viéc khudy & nhiét do trong phong trong
isopropanol hodc dietyl ete trong vai ngay 1a dugc uu tién. Pugc ddc biét uvu tién la
khudy & nhiét d6 trong phong trong isopropanol trong 7 ngay. Sau d6, cic hgp chat

theo sang ché dugc loc va lam kha.
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Céc hop chét c6 cong thic (V), (VI), (IX), (X), (XI), (XII), (XVII) va (XVIII)
déu c6 ban trén thi trudng hodc da biét tir tai lidu chuyén nganh hodc chung c6 thé
duoc didu ché bang cac phuong phap thong thudng trong linh vuc k§ thuat nay.

Céc hop chét c6 cong thire (VII), (VII-1), (VIII), (VIII-1), (XIII), (XIV), (XV)
va (XVI) 1a cac hop chit méi va do d6 ciing cdu thanh mét phin déi tuong cia sang
ché, cac phan tir thé c6 nghia nhu néu trén.

Quy trinh didu ché céc hop chét theo sang ché c6 thé dugc minh hoa bing cac

so dd téng hop duéi day:

So do 2
_Boc
il
\ . M
H‘VOT(\H&‘w \n/a-l I_w;""""‘\-\. Boc
O 0
1. EDC{ HOBt, DMF
2. H,, Pd'C, CH;CH
_Boc
NG HN
+ HO Boc
TN
"”\*-N \”/\ H‘/N H
HC J g 0 o
HE
a
N,
o ﬁ\/o\l"l/‘.\\“ﬁ‘\%ru&'ﬂ/\“-l!
P
| j ¥ 2 HCI
,.P‘"f
1. EDC / DWAP, CH;Cl. ! DWF Ij’
NG, N
2 TFA, CH,C, INI
: | digtyd e
3. HC, dietyi ete H,G/\N S/\(;\S
g N=
HE
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So dd 3

Il e)
T

1. EDC / DMAP, CH,CI, / DMF
_Boc

2. TFA, CH,CI,
(0]
S/Y\
) S

QI
(@]
)
A
D

N\
H,C
C
CH, _Boc
o HN
O/\/ W(\NHz
0
Q :
x TFA N/o z N/BOC
NC CN 1, \Tf/\\H / DIEA, DMF
N o)
PN = °
HC” N7 N s/\(\S -
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Déng ngac nhién 1 cac hop chét theo sang ché ¢6 phd hoat tinh duoc ly thich
hop khong biét trude va do d6 1a dic biét thich hop ddi véi viée phong va/hogc didu tri
bénh.

Hoat tinh dugc ly cua cac hop chét theo sang ché ¢ thé dugc giai thich bédi
hoat déng ctia ching nhu cac phdi tir hiéu nghiém, chon loc trén cac thu thé adenosin
Al va/hodc A2b. O day, chung hoat dong nhu cac chit chu van A1l chon loc hoac nhu
cac chét chii van A1/A2b kép chon loc. Céc hop chét theo sang ché co profin hoat tinh

tri li€u va’hodc duogc ly ¢o loi.

Trong pham vi cta sang ché, "phdi tir chon loc trén thu thé adenosin Al
va/hodac A2b" 1a cac phéi ttr thu thé adenosin trén d6 dau tién co hoat tinh ndi trdi trén
kiéu phu thu thé adenosin Al vi/hodc A2b va sau d6 khong ¢ hoat tinh ho#ic hoat
tinh tuong ddi yéu (gap 10 1an hodc 16n hon) tai kiéu phu thu thé adenosin A2a va A3
c6 thé duge quan sat thiy, trong d6, phwong phap thir nghiém dbi véi hoat tinh/tinh

chon loc, ¢ thé tham khao cac thi nghiém dd mo ta trong phén B-1.

Phu thudc vao cu tric cu thé cua chung, cac hop chét theo sang ché co thé
hoat dong nhu cac chét chu van thu thé adenosin hoan toan hodc mot phﬁn. Céc chét
cht van thu thé adenosin mot phﬁn dugce x4c dinh & day la cac phéi ttr thu thé ma khéi
dong phan Gmg chirc tai thy thé adonosin, 14 it hon phan tng chitic ctia cdc chét chu
vén hoan toan (nhu, vi dy, chinh adenosin). Theo d6, cac chét cha van mot phén cd

hoat tinh thép hon ddi v6i sy hoat hoa thu thé so véi cac chét chi van hoan toan.

Céc hop chét theo sang ché va cac mudi co cong thic (I) trong d6 R3 khong
phai hydro 13 céc tién dugc chat hiru ich ctia cac hop chét hoat tinh ¢ cong thirc (I)
trong d6 R3 14 hydro. Thir nhét, chiing ¢6 tinh on dinh tdt & cac dd pH khéc nhau, va
thr hai, & d6 pH sinh 1y va cu théi vivo, chiing dugc bién ddi thanh hop chit hoat tinh
c¢6 cong thire (I) trong d6 R? 14 hydro. Ngoai ra, cic tién duge chét theo sdng ché con
c6 do hoa tan cai thi€n trong mdi truong nudc hodc sinh ly khéc, khién chung thich
hop dé sir dung trong diéu tri, cu thé qua dudng ding trong tinh mach. Ngoai ra, do
sinh kha dung cta huyén phu sau khi duoc ding qua dudng miéng dugc cai thién khi

so sanh v6i cac hop chét hoat tinh c6 cong thic (I) trong d6 R 1a hydro.
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Céc hop chét ¢ cong thire (1) thich hop dugc dung mdt minh hoic trong hdn
hop v6i mot hodc nhiéu thanh phin hoat tinh khac dé phong va/hodc didu tri céc rdi
loan khéac nhau, vi du rbi loan hé tim mach (réi loan tim mach), dé bao v¢ tim sau su

thuong ton cua tim, va céc roi loan chuyén hoa va rdi loan than.

Céc rdi loan cua hé tim mach, hoic céac rbi loan tim mach, trong pham vi cua
sang ché c6 nghia 1a céc rdi loan sau day: chimg tang huyét ap (4p luc mau cao), cac
roi loan mach cta tim va mach ngoai bién, bénh tim mach vanh, bénh tai hep mach
vanh nhu, vi du, ching tai hep sau sy gidn nd hinh clu cla mach mau ngoai vi, ching
nhdi mau co tim, hoi ching hinh vanh cAp tinh, hoi chung hinh vanh cép tinh do tdng
ST, hdi chtng hinh vanh cép tinh khong ting ST, bénh dau thit nguc 6n dinh va
khong 6n dinh, bénh thiéu hut co tim, chimg dau thit nguc Prinzmetal, réi loan chirc
nang thiéu méu cuc bod dai ding ("ving co tim ngli dong"), ri loan chtc ning sau
thiéu méau tam thoi ("ving co tim choang vang"), bénh suy tim, chirng tim d4p nhanh,
ching tim ddp nhanh tdm nhi, ching loan nhip tim, bénh rung tdm that va tAm nhi,
bénh rung tAm nhi dai diang, bénh rung tAm nhi thuong xuyén, bénh rung tdm nhi v§i
chirc ning tAm thit trai binh thudng, bénh rung tdm nhi véi chic ning tam thit phai bi
suy yéu, hoi chimg Wolff-Parkinson-White, su nhiu loan dong méu ngoai vi, mic do
tdng fibrinogen va mat o LDL giam, va cac ndéng do ting cla chét tc ché hoat hoa
plasminogen 1 (PAI-1), cu thé 1a bénh tim mach vanh, hdi chirng hinh vanh ce“'lp tinh,
chimg dau thit nguc, bénh suy tim, chirg nhdi méu co tim va bénh rung tdm nhi.

Trong pham vi clia sing ché, thuat ngit suy tim bao gdm cac biéu hién suy tim
cép tinh va man tinh, ciing nhu cc bénh c6 lién quan hodc dac trung hon, nhu bénh
suy tim mat bl cp, bénh suy tim phai, bénh suy tim trai, su phé hiy toan bd, bénh
thiéu mau cuc bd co tim, bénh co tim gidn nd, khuyét tat tim bim sinh, khuyét tat van
tim, bénh suy tim c6 lién quan dén khuyét tat van tim, ching hep van hai 1a, bénh
thiéu van hai 14, ching hep dong mach chu, chirng thiéu dong mach chd, chimg hep 15
van ba 14, ching thiéu van ba 14, ching hep phdi, ching thiéu van phéi, khuyét tat van
tim phéi hop, chung viém co tim (viém co tim), bénh viém co tim man tinh, bénh
viém co tim cAp tinh, bénh viém co tim do vi rit, bénh suy tim do bénh tiéu duong,

bénh co tim do rugu, cac rdi loan tich iy trong tim, va bénh suy tim tdm truwong va
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tdm thu va giai doan cép tinh cta suy tim toi té .

Céc hop chit theo sang ché con phit hop dé 1am giam ving co tim bi 4nh hudng

b&i ching nhdi méau, va phong chirg nhdi mau thir phét.

Hon nita, cac hop chét theo sang ché thich hop dé phong bénh va/hodc didu tri
cac rbi loan huyét khéi tic mach, su tdn hai tai twéi mau sau do 1a ching thiéu mau
cuc bd, thuong tén mach méu 16n va nhé (viém mach), ching huyét khéi tinh mach va
dong mach, chtng phil, chimg thiéu méu cuc bo nhu chimg nhdi mau co tim, dot quy
va bénh thiéu mau cuc bd tam thoi, bao vé tim trong qua trinh phau thuat béc cdu dong
mach vanh (CABG), tao hinh mach vanh trong long mach qua da (PTCA), PTCA sau
khi tan huyét khéi, PTCA cip ctru, ghép tim va phau thuat tim hé, va bao vé co quan
bang cach ghép, phiu thuat béc cau, kiém tra éng théng dudng tiéu va cac quy trinh

phiu thuat khéc.

Cac linh vuc khac ma céc hop chét theo sang ché duoc chi dinh st dung, vi du,
dé ngin ngira va/hodc didu tri cac rbi loan 6ng nigu-sinh duc, nhu, bang quang dé bi
kich thich, rdi loan chtc ning cwong cimg va rdi loan chirc ning sinh duc nit, nhung
thém vao d6 1a su ngédn ngira va/hodc diéu tri cac bénh viém, nhu, bénh viém da (bénh
vay nén, mun tring cé, eczema, viém da than kinh, ching viém da, viém giac mac, su
hinh thanh cac vét seo, su hinh thanh mun céc, ching thuong ton do lanh gid), cac roi
loan vé hé than kinh trung wong va céc rbi loan thoai hoa than kinh (d6t quy, bénh
Alzheimer, bénh Parkinson, ching mét tri, chimg dong kinh, trAm cam, da xo cling),
tinh trang dau, cac bénh ung thu (ung thu da, caxinom md, ung thu biéu mé 6ng da
day-rudt, gan, tuyén tuy, phéi, than, 6ng niéu, tuyén tién liét va 6ng sinh duc), va ca

ching budn nédn va chiing non ¢6 lién quan den liéu phép di€u trj ung thu.

Cac linh vuc Gng dung khac 1a, vi dy, su ngin ngira va/hodc didu tri ching
viém va cac rdi loan mién dich (bénh Crohn, viém loét rudt két, bénh luput ban do,
bénh viém da khép dang thip) va cac rdi loan ho hip, nhu, bénh phdi tic nghén man
tinh (bénh viém phé quan man tinh, COPD), bénh hen, bénh khi thiing phdi, chimg
gidin phé quan, xo nang (bénh nhay nhét) va chimg ting huyét ap phdi, cu thé 14 ching

tang huyét ap dong mach phoi.
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Cubi ciing, cac hop chét theo sang ché ciing thich hop dé ngdn nglra va/hoac
diéu tri bénh tiéu duong, cu thé 1a bénh dai thio dudng, bénh tidu duong thai nghén,
tiéu duong phu thudc insulin va bénh tidu duong khong phu thudc insulin, di chiing
tiéu duong nhu bénh vdng mac, bénh than va bénh than kinh, r6i loan chuyén héa (hoi
chiing chuyén hoéa, ting glucoza huyét, tiéu duong thai nghén, ting insulin huyét,
khéang insulin, khong dung nap glucoza, bénh béo phi (cuc béo phi) va chiing xo clrng
dong mach va ri loan m& mau (ting cholesterol huyét, tang triglyxerit huyét, ndng do
triglyxerit huyét sau 4n ting cao, giam alphalipoprotein huyét, ting lipit huyét két

hop), dic biét 1a tieu duong, hdi chirng chuyén hoa va roi loan md mau.

Ngoai ra, cic hop chét theo sang ché cling c6 thé dugc sir dung dé didu tri
va/hodc phong ngira r6i loan tuyén gidp (ting ning tuyén giap), réi loan tuyén tuy
(viém tuy), bénh xo hoda gan, bénh do vi rat (HPV, HCMV, HIV), ching suy mon,
ching lodng xuong, bénh gat, bénh dai ddm, va con dé 1am lanh vét thwong va hinh

thanh mach.

Ngoai ra, cac tac gia sang ché con dé xuat viéc sit dung cac hgp chat theo sang

chg dé dicu tri va/hodc phong ngtra cac rdi loan, ddc biét 1a cac roi loan néu trén.

Ngoai ra, cac tac gid sang ché cling d¢ xuat viéc st dung cac hgp chat theo séng
ché dé bao ché dugc pham diéu tri va/hodc phong ngira cic r6i loan, dic biét 1a cac rdi

loan dugc de cap & trén.

Ngoai ra, cac tac gid sang ché cling dé xuat phuong phap dé diéu tri va/hodc
phong nglra céc roi loan, ddc biét l1a cac roi loan dugce dé cdp & trén, bang cach st

dung mot lugng hitu hiéu it nhét mot hop chét theo séng ché..

Ngoai ra, cic tac gia sang ché ciing dé xuét cic hop chat theo sang ché dé su
dung trong phwong phéap dé diéu tri va/hoic phong bénh tim mach vanh, hoi chimg

mach vanh cap, chirng dau thét nguc, suy tim, nhoi mdu co tim va rung tdm nhi.

Ngoai ra, sang ché con d& xudt cac hop chét theo sang ché ding cho céac
phuong phép diéu tri va/hodc phong bénh tiéu dudng, hoi chimg chuyén hoa va rdi

loan m& mau.
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Céc hop chat theo sang ché c6 thé duoc sir dung mot minh hodc néu cin trong
t6 hop v6i cac hop chét hoat tinh khac. Ngoai ra, sang ché con d& xuét cac thude chia
it nhat mot hop chét theo sang ché va mét hodc nhiéu thanh phén hoat tinh khéc, cu

thé 1a de dicu tri va/hodc phong ngtra cac rdi loan dugc dé cép & trén.

Céc thanh phan hoat tinh thich hop dé két hop 13, vi du va vu tién: céc thanh
phan hoat tinh ma diéu bién sy chuyén hoa lipit, chéng tidu dudng, céc chit giam
huyét 4p, cac chit tang cuong tai twdi mau va/hodc cac chit chdng huyét khéi, chit
chbng oxy héa, chat dbi khang thy thé chemokin, chit wrc ché p38kinaza, chit cha van
NPY, chét chi van orexin, thudc chita chan #n, chét ac ché PAF-AH, thudc chéng
viém (chat (rc ché COX, chit ddi khang thu thé LTB,), thudc giam dau vi du aspirin,

thude chong trdm cam va céc thude tdm than khéac.

Pic biét, sang ché dé cap dén cac td hop clia it nhat mot trong sb cac hop chét
theo sang ché véi it nhat mot thanh phan hoat tinh thay ddi sy chuyén hoéa lipit, chét
chéng tiéu duong, thanh phéan hoat tinh 1am giam huyét 4p va/hodc chét c6 tac dung

chbng huyét khi.

Tt hon 14 cac hop chét theo sang ché ¢ thé duoc két hop v6i mot hodic nhidu

chat sau:

e thanh phén hoat tinh diéu bién su chuyén hoéa lipit, vi du va uu ti€n dugc chon tir
nhom bao gdm cac chit (rc ché HMG-CoA reductaza, cac chit tc ché sy biéu hién
HMG-CoA reductaza, cac chét Grc ché su téng hop squalen, céc chét trc ché ACAT,
cac chét cam tng thy thé LDL, chét (e ché sy hip thu cholesterol, chat hip phu axit
maét dang polyme, chét trc ché sy tai hap thu axit mat, chét rc ché MTP, chit trc ché
lipaza, chit hoat hoa LpL, céc fibrat, niaxin, chit wc ché CETP, chit chi van
PPAR-o, PPAR-y va/hodc PPAR-3, chat didu bién RXR, chét didu bién FXR, chit
didu bién LXR, cac hormon tuyén gidp va/hodc cic chit giéng tuyén giap, chét trc
ché ATP xitrat, chit dbi khang Lp(a), chit di khang cannabinoid thu thé 1, chét
chu vén thy thé leptin, chét cha van thu thé bombesin, chit chu van thu thé histamin

va chét chéng oxy héa/chét tay tap gdc;

-64-



22262

e cac chat chdng tidu duong da dé cap trong Rote Liste 2004/I1, chuong 12, va vi du
va t6t hon 14 cac chit dugce chon tir nhom bao gdm sulfonylure, biguanit, din xut
meglitinit, cac chit trc ché glucosidaza, cac chét Gc ché dipeptidyl-peptidaza IV
(cac chit tc ché DPP-1V), cic oxadiazolidinon, cac thiazolidindion, c4c chit cha
van thu thé GLP 1, chit dbi khang glucagon, chat nhay insulin, chit cht van thu thé
CCK 1, chét chil van thu thé leptin, chit trc ché cac enzym gan tham gia vao qua
trinh kich thich sy hinh thanh glucoza trong co thé dong vat va/hodc sy phan huy
glycogen, céac chét diéu bién sy hép thu glucoza va cac chit md kénh kali, nhu céc

chat da néu trong WO 97/26265 va WO 99/03861;

e thanh phén hoat tinh giam huyét 4p, vi du va uu tién duge chon tr nhém bao gdm
cac chit d6i khang canxi, chét déi khang angiotensin AlIl, chit ¢ ché ACE, chit tc
ché renin, chit chin thu thé beta, chit chin thu thé alpha, chit dbi khéng
aldosteron, chat dbi khang thu thé khoang-corticoit, chét uc ché ECE, chit trc ché
ACE/NEP va chét tc ché vasopeptidaza; va’/hodc

e cdic chat chong huyét khoi, vi du va vu tién dugce chon tor nhém bao gom céac chat

trc ché su két tu tidu clu hodc cac chét chéng dong;
o thudc loi tiéu;
e chét dbi khang thy thé vasopressin;
e nitrat hitu co va chit cho NO;
e cic hop chit c¢6 hoat tinh hudng luc co co dwong;

e céc hop chét trc ché sy thodi bién ctia guanosin monophosphat mach vong (cGMP)
va/hodc adenosin monophosphat mach vong (cAMP), nhu, cic chit wc ché
phosphodiesteraza (PDE) 1, 2, 3, 4 va/hodc 5, ddc biét 1a chét tc ché PDE 5, nhu

sildenafil, vardenafil va tadalafil, va cac chét tc ché PDE 3 nhu milrinon;

e peptit kich thich sy bai tiét natri trong nuéc tiéu, nhu, "peptit natri lgi nidu tim nhi"

(ANP, anaritit), "peptit natri 1¢gi ni€u loai B" hodc "peptit natri 1oi ni¢u ndo" (BNP,
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nesiritit), "peptit natri lgi ni€u loai C" (CNP) va ca urodilatin;

chét chii van cia thy thé prostaxyclin (thu thé IP) nhu, iloprost, beraprost,

cicaprost;

chat trc ché kénh Ir (kénh gy cudi) nhu ivabradin;
cac chét nhay canxi, vi du va t6t hon 1a levosimendan;
cac chit bd sung kali;

céc chit kich thich ddc 1ap NO nhung phu thudc heme ctia guanylat xyclaza nhu,
dic biét 1a cac hop chat dugc néu trong WO 00/06568, WO 00/06569, WO
02/42301 va WO 03/095451;

céc chét hoat hoa doc 1ap NO va heme- cia guanylat xyclaza nhu, dic biét 1a cac
hop chit dugc néu trong WO 01/19355, WO 01/19776, WO 01/19778, WO
01/19780, WO 02/070462 va WO 02/070510;

céc chét e ché elastaza wa bach ciu trung tinh & nguoi (HNE) nhu sivelestat va

DX-890 (Reltran);

cac hop chat ma wc ché thac chuyén nap tin hiéu, vi du, cac chat tc ché tyrosin-

kinaza, cu thé 1a sorafenib, imatinib, gefitinib va erlotinib; va/hodc

cac hgp chat di€u bién sy chuyén hda nidng lugng ciua tim, vi du etomoxir,

dicloaxetat, ranolazin va trimetazidin.

Céc thanh phan hoat tinh bién d6i qua trinh chuyén hoa lipit duoc hidu co nghia la,
uu tién 1a cac hop chit dwoc chon tir nhém bao gdm cac chét e ché HMG-CoA
reductaza, cac chét Grc ché téng hop squalen, cac chéit uc ché ACAT, chét tc ché su
hdp thu cholesterol, chat (tc ché MTP, chét trc ché lipaza, cic hormon tuyén giap
va/hodc chét gidng tuyén giap, chat cha vén thu thé niaxin, chat wc _ché CETP, chét
chii van PPAR-,, chit chti van PPAR-y, chét chii vAn PPAR-8, chét trc ché sy hip phu

axit mat polyme, chét we ché su tai hép thy axit mat, chit chéng oxy hoa/chét tay tap
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gbc va cac chat d6i khang cannabinoid thu thé 1.

Theo mdt phuong &n duge wu tién cua sang ché, cac hop chét theo sang ché
dugc dung két hop v6i chét tc ché HMG-CoA reductaza duoc chon tir nhdém bao gém
cac statin, vi dyu va wvu tién la, lovastatin, simvastatin, pravastatin, fluvastatin,

atorvastatin, rosuvastatin hodc pitavastatin.

Theo mot phuong én dugc uu tién ctia sang ché, cac hop chit theo sang ché dugc
ding két hop véi chit e ché tong hop squalen, vi du va t&t hon 1a BMS-188484 hoic
TAK-475.

Theo mdt phuwong 4n duge wu tién cua sang ché, cac hop chit theo sang ché dugce
dung két hop voi chit uc ché ACAT, vi du va t6t hon 13 avasimib, melinamit,

pactimib, efluximib hodc SMP-797.

Theo mdt phuong én duge wu tién cia sang ché, cac hop chét theo sang ché dugce
dung két hop véi chit trc ché su hép thu cholesterol, vi du va tdt hon 1a ezetimib,

tiquesit hodc pamaquesit.

Theo mot phwong 4n dugc uu tién cia sang ché, cac hop chét theo sang ché duoc
dung két hop véi chét irc ché MTP, vi du va tét hon 1a implitapit, BMS-201038, R-
103757 hodc JTT-130.

Theo mdt phwong 4n duoc uu tién ciia sang ché, cac hop chét theo sang ché duoc

dung két hop vai chit trc ché lipaza, vi du va tét hon 1a orlistat.

Theo mdt phwong 4n duge uu tién ciia sang ché, cac hop chét theo sang ché duoc
ding két hop véi hormon tuyén gidp va/hodc chit giéng tuyén giap, vi du va tét hon 1a

D-thyroxin hodc 3,5,3'-triiodothyronin (T3).

Theo mdt phuong an dugc vu tién cua sang ché, cac hop chat theo sang ché duogc
dung két hop véi chét chil van cua thu thé niaxin, vi du va t&t hon 14 niaxin, axipimox,

axifran hodc radecol.

Theo mdt phuwong an duoc vu tién cia sang ché, cac hop chit theo sang ché duoc
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dung két hop véi chit uc ché CETP, vi du va tdt hon 1a dalcetrapib, BAY 60-5521,
anacetrapib hodc CETP vacxin (CETi-1).

Theo mdt phuong 4n dugce wu tién ciia sang ché, cac hop chit theo sang ché dugc
dung két hop vdi chit chu van PPAR-y, vi du dugc chon tir nhém bao gém cac

thiazolidindion, vi du va tét hon 1a pioglitazon hoic rosiglitazon.

Theo mot phuong 4n dwgc wu tién cia sang ché, cac hop chét theo sang ché duoc
dung két hop véi chat chii van PPAR-8, vi du va tét hon 1a GW-501516 hoic BAY
68-5042.

Theo mot phuong dn duge wu tién cia sang ché, cac hop chit theo sang ché duoc
ding két hop voi chét hip phu axit mat polyme, vi du va t6t hon 1a cholestyramin,

colestipol, colesolvam, CholestaGel hoéc colestimit.

Theo mot phuong an duge wu tién cia sang ché, cac hop chét theo sang ché dugc
ding két hop véi chét e ché su tai hip hip thy axit mét, vi du va tét hon 1a chit Gc
ché ASBT (= IBAT) nhu AZD-7806, S-8921, AK-105, BARI-1741, SC-435 hoic SC-
635.

Theo mét phuong an duoc wu tién ctia sang ché, cac hop chét theo sang ché duoc
ding két hop véi chat chéng oxy hoa/chét tay tap gbe, vi du va tét hon 13 chit tc ché

MTP vi du va tét hon 1a probucol, AGI-1067, BO-653 hoac AEOL-10150.

Theo mot phuong an duge wu tién cia sang ché, cac hop chit theo sang ché duoc
dung két hop vai chit dbi khang cannabinoid thu thé 1, vi du va t&t hon 14 rimonabant

hodc SR-147778.

Céc chét chéng tiéu duong duoc hiéu c6 nghia 14, t&t hon 1a insulin va cac din
xudt insulin va cdc thanh phan hoat tinh giam glucoza huyét hiru hiéu qua dudng
miéng. O ddy, insulin va cac dan xuét insulin bao gém ca céc insulin c6 ngudn gbe
dong vét, con ngudi va thu duogc tir cong nghé sinh hoc va cac hdn hop cta ching.
Thanh phan hoat tinh gidm glucoza huyét hitu hidu ding qua dudng miéng wu tién bao

gdm sulfonylure, biguanit, dan xuit meglitinit, chdt Grc ché glucosidaza va chét chu
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van PPAR-gamma.

Theo mot phuong én duge uu tién cia sang ché, cac hop chit cua sang ché duoc

ding két hop véi insulin.

Theo mot phuong 4n duge wu tién cia sang ché, cac hop chét theo sang ché duge
ding két hop vai sulfonylure, vi du va tét hon 1 tolbutamit, glibenclamit, glimepirit,

glipizit hodc gliclazit.

Theo mot phuong an duge wu tién cia sang ché, cac hop chét theo sang ché duoc

dung két hop véi biguanit, vi du va tét hon & metformin.

Theo mdt phuong 4n dwoc uwu tién cua sang ché, cac hop chét theo sang ché dugc

dung két hop v6i din xuit meglitinit, vi du va t&t hon 1a repaglinit hodc nateglinit.

Theo mot phuong 4n duge wu tién cia sang ché, cac hop chét theo sang ché duoc

dung két hop v6i chat tre ché glucosidaza, vi du va tét hon 1 miglitol hodc acarboza.

Theo mot phuong 4n duge wru tién cia sang ché, cac hop chét theo sang ché duoc

ding két hop vé6i chit ac ché DPP-IV, vi du va tét hon 1a sitagliptin va vildagliptin.

Theo mdt phwong an dwgc wu tién cia sang ché, cac hop chit theo sang ché duge
dung két hop v6i chit chu van PPAR- gamma, vi du chit chi van duge chon tir nhom

bao gbm cac thiazolidindion, vi du va tdt hon 14 pioglitazon hoic rosiglitazon.

Céc chét giam huyét 4p wu tién duge hiéu 1a cac hop chét dugc chon tir nhém
bao gdm cac chat dbi khang canxi, chit ddi khang angiotensin AIL chat &rc ché ACE,

chit chin thu thé beta, chit chin thu thé alpha va thude loi tiéu.

Theo mét phuong 4n dugc wu tién cla sang ché, cac hop chét theo sang ché duogc
ding két hop v&i chit dbi khang canxi, vi du va t6t hon 1a nifedipin, amlodipin,

verapamil hodc diltiazem.

Theo mot phuwong an dugc uvu tién clia sdng ché, cac hop chit theo sang ché dugc
ding két hop véi chit ddi khéng angiotensin AIL, vi du va t6t hon 13 losartan,

valsartan, candesartan, embusartan, olmesartan hodc telmisartan.
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Theo mot phuong dn dugc wu tién ciia sang ché, cac hop chét theo sang ché dugc
dung két hop véi chit e ché ACE, vi du va tdt hon 1a enalapril, captopril, lisinopril,

ramipril, delapril, fosinopril, quinopril, perindopril hodc trandopril.

Theo mdt phuong 4n duge wu tién ciia sang ché, cac hop chét theo sang ché duoc
dung két hop voi chét chin thu thé beta, vi du va tdt hon 1a propranolol, atenolol,
timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol,
nadolol, mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol,
carteolol, esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol ho#c

bucindolol.

Theo mot phuong é4n dugc vu tién cla sang ché, cac hop chét theo sang ché dugc

ding két hop voi chit chan thu thé alpha, vi du va tét hon 1 prazosin.

Theo mot phuong 4n duge wu tién cia sang ché, cac hop chét theo sang ché duge
dung Kkét hop v6i thube loi tiéu, vi du va tét hon 13 furosemit, bumetanit, torsemit,
bendroflumethiazit, clothiazit, hydroclothiazit, hydroflumethiazit, metyclothiazit,
polythiazit, triclomethiazit, clothalidon, indapamit, metolazon, quinethazon,
axetazolamit, diclophenamit, methazolamit, glycerol, isosorbit, mannitol, amilorit

hodc triamteren.

Theo mdt phwong an dwgc wu tién ctia sang ché, cac hop chit theo sang ché duoc
ding két hop véi chit dbi khang cannabinoid thu th& 1, vi du va tét hon la

spironolacton hodc eplerenon.

Theo mot phuong 4n duge wu tién ctia sing ché, cac hop chét theo sang ché duge
ding két hop v6i chat dbi khang thu thé vasopressin, vi du va tét hon la conivaptan,

tolvaptan, lixivaptan hodac SR-121463.

Theo mdt phwong 4n dwoc wu tién cia sang ché, cac hop chit theo sang ché duoc
dung két hop véi nitrat hitu co hoac chét cho NO, vi du va t6t hon 14 natri nitroprussit,
nitroglyxerol, isosorbit mononitrat, isosorbit dinitrat, molsidomin hodc SIN-1, hoac

trong t& hop vdi NO xong.
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Theo mdt phuong an dugc wu tién cia sang ché, cac hop chét theo sang ché dugc
ding két hop véi hop chét huéng luc co co duong, vi du va tét hon 1a glycosit tim
mach (digoxin), cdc chdt chi vin gdy tiét beta-adrenalin va dopamin nhu

isoproterenol, adrenalin, noradrenalin, dopamin hodc dobutamin.

Theo mot phuong an dugc vu ti€n clia sang ché, cac hop chét theo sang ché duoc
ding két hop vai chét chng giao cam nhu reserpin, clonidin hodc alpha-metyldopa,
hodc trong td hop vai cac chét chu van kénh kali nhu minoxidil, diazoxit, dihydralazin
ho#c hydralazin, hodc v6i cac chit giai phdng nito oxit nhu glycerol nitrat hodc natri

nitroprussit.

Céc chit chdng huyét khdi duoc hiéu c6 nghia 13, t6t hon 1a cac hop chét duoc

chon tir nhém bao gom cac chat e ché ket tu tiu cau hodc cac chat chong dong.

Theo mdt phuong 4n duge wu tién cia sang ché, cac hop chét theo sang ché duoc
dung két hop véi chét (e ché su két tiéu cAu, vi du va tét hon 1a aspirin, clopidogrel,

ticlopidin hodc dipyridamol.

Theo mdt phuong 4n dwgce uu tién ctia sang ché, cac hop chét theo sang ché dugce
diung két hop voi chét @rc ché trombin, vi du va tdt hon 1a ximelagatran, melagatran,

dabigatran, bivalirudin hodc clexan.

Theo mdt phuong 4n dugce wu tién ctia sang ché, cac hop chét theo sang ché dugc

ding két hop v6i chét G ché GBIIb/Iia, vi du va tbt hon 1a tirofiban hodc abeiximab..

Theo mdt phuong 4n dwgce wu tién ctia sang ché, cac hop chit theo sang ché dugc
ding két hop véi chat trc ché yéu t& Xa, vi du va tdt hon 1a rivaroxaban (BAY 59-
7939), DU-176b, apixaban, otamixaban, fidexaban, razaxaban, fondaparinux,
idraparinux, PMD-3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021,
DX 9065a, DPC 906, JTV 803, SSR-126512 hoac SSR-128428.

Theo mot phuong 4n duge wu tién ctia sang ché, cac hop chat theo sang ché duoc

ding két hop véi heparin hodc din xuat heparin trong lwong phan tir thip (LMW).

Theo mét phuong 4n duogc vu tién cta sang ché, cac hop chét theo sang ché duogc
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dung két hop v6i chit ddi khang vitamin K, vi du va tét hon 13 coumarin.

Trong pham vi cda sang ché, dugc dic biét wu tién 1 cac to hop bao g@)m it nhét
mot trong sb cac hop chit theo sang ché va mot hodc nhiéu thanh phan hoat tinh khéac
dugce chon tir nhém bao gdm céc chit trec ché HMG-CoA reductaza (cic statin), cac
thudc loi tiéu, chat chan thu thé beta, cc nitrat hitu co va chét cho NO, chét (e ché
ACE, chét d6i khang angiotensin AlIl, chét d6i khang thu thé aldosteron va khoang-
corticoit, chat ddi khang thu thé vasopressin, chét e ché két tu tidu cAu va chit chéng
dong, va su st dung cua ching dé didu tri va/hodc phong ngira cac rdi loan da dé cép

O trén.

Ngoai ra, sang ché ciing dé cép dén cac thudc chira it nhat mot hop chit theo
sang ché, thudng cing v6i mot hozic nhiéu chét phu trg thich hgp, khong ddc, tro, va

su st dung ctia chung cho cdc muc dich noi trén.

Cac hop chét theo sang ché co thé co tac dung trén toan co thé va/hoic tai chd.
Pé dat duogc muc dich nay, ching c6 thé duoc dung theo duong dung thich hop nhu,
vi du, qua duong miéng, ngoai duong ti€u hda, qua dudng phéi, qua dudong miii, qua
duong dudi ludi, qua ludi, qua dudng truc trang, qua duong da, qua dudng chén bi,

qua dudong mang két, duong tai hodc cdy ghép hodc dit stent.

Péi voi cac duong dung nay, cic hop chat theo sdng ché c6 thé duoc dung dudi

dang thudc dung thich hop.

Thich hgp dé diung qua duong miéng la cac dang ma dugc dung theo tinh trang
ky thuat va gidi phong cac hop chét sang ché mot cach nhanh chéng va/hoic & dang
c4i bién, va bao gdm cac hop chit theo sang ché dudi dang tinh thé va/hodc v6 dinh
hinh va/hoic hoa tan, nhu, vién nén (vién nén dugc boc hodc khdng boc, vi du béng
16p vO boc tan trong rudt hodc vo boc tan chdm hodc khong tan trong rudt va kiém
soat su giai phong hop chét theo sang ché), mang phi/vién nhén, hodc vién nén ma tan
nhanh trong miéng, mang phu/san phim d6ng kho nhanh, vién nang (vi du bao gelatin
cung hodc mém), vién boc duodng, hat nho, vién, bot, nhil tuwong, huyén phu, sol khi

hodc dung dich.

-72-



22262

Puong diing ngoai duong tidu hoa c¢6 thé dién ra bing cach tranh bude hép thu
sinh hoc (vi du trong tinh mach, trong dong mach, trong tim, trong cot séng hoic
trong thét lung), hodc véi su hép thu sinh hoc (vi duy, trong co, dudi da, trong da, ti€ém
duéi da, hodc trong mang bung). Cac dang thudc thich hop dé dung ngoai dudng tiéu
hoa, ngoai nhitng dang khac, 12 ché phdm dé tiém hodc truyén dudi dang dung dich,

huyén phu, nhii trong, san phdm dong khd nhanh hodc bot v6 khudn.

Thich hop véi cac duong ding khac 13, vi du, cac thude phi hop dé xong (khong
ké may xong bot, 6ng phun), thudc nhé miii dang giot, dung dich hodc thude xit; vién
nén dé dung duong ludi, dudi ludi hodc trong miéng, mang phi/vién nhén hoic vién
nang, thudc dan, ché pham ding cho tai hodc mét, vién nang dat am dao, huyén pha
chra nudc (thuéc xtrc ngoai da, hdn duogc léc), huyén phu ua chét béo, thubc md, kem,
hé diéu tri thAm qua da (vi du cao dén), sita, bdt nhao, bot, bot bui, manh ghép hoac

stent.

Uu tién 1a dudng dung qua dudong miéng hodc ngoai duong tiéu hoa, dic biét 1a

duong dung qua dudong mi¢ng va trong tinh mach.

Céc hop chét theo sang ché c6 thé duoc bién ddi thanh cac dang thude ding noi
trén. Dang nay c6 thé dugc thuc hién theo cach thirc néi trén bang cach trdn véi cac
chét phu trg thich hop, khong ddc, tro. Cac chét phu trg ndy bao gém, ngoai cac chit
mang khac, (vi du xenluloza vi tinh thé, lactoza, manitol), dung méi (vi du polyetylen
glycol 16ng), chit tao nhii twong va chét phén tan hodc cac chit thdm u6t (vi du natri
dodexyl sulphat, polyoxysorbitan oleat), cac chit két dinh (vi du polyvinylpyrolidon),
polyme tur nhién va nhén tao (vi du albumin), chét én dinh (vi du chét chdng oxy hoa
nhu, axit ascorbic), chit mau (vi du cac bot mau v6 co nhu, sét oxit) va chét giam nhe

mui vi.

Nhin chung, da phat hién thdy loi ich trong trudng hop ding ngoai dudng tiéu
héa cho ngudi ding cac lugng nam trong khoang tir 0,001 dén 1mg/kg, t6t hon 1a nAm
trong khoang tir 0,01 dén 0,5mg/kg thé trong dé thu duogc cac két qua hiru hiéu. Trong
truong hop dung qua dudong miéng, lidu ding 14 nim trong khoang tir 0,01 dén

100mg/kg, t6t hon la nim trong khoang tir 0,01 dén 20mg/kg va dic biét tot 1a nim
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trong khoang tir 0,1 dén 10mg/kg thé trong.

Tuy nhién, c6 thé cin thay déi ham luong da néu, cu thé tlly thudc vao thé trong,
duong dung, phan tng ctia ting ca thé véi thanh phan hoat tinh, loai bao ché va thoi
gian hodc khoang thoi gian cach biét khi ding thubc. Do d6, trong mdt vai truong
hop, mét luong thude nhé hon ham lugng thude t6i thiéu néu trén 13 c6 thé du déi véi
nguoi nhén, tréi lai, trong cic truong hop khéac phai vuot qua gidi han néu trén. Trong
truong hop ding lugng twong dbi 16n, nén chia lugng nay thanh nhidu lidu dung riéng

1é dé dung trong ngay.
Vi du thye hién sang ché

Céc vi du thyc hién dudi ddy minh hoa sang ché. Sang ché khong chi gigi han &

cac vi du nay.

Ty 1& phén trim trong céc thir nghiém va cac vi du dudi day, trir khi c6 quy dinh
khac, 14 phan trim theo trong luong; cic phan 13 cac phin theo trong lugng. Ty 1€
dung méi, ty 1& lam loang va ndng d6 ciia chét long/dung dich léng trong mdi truong

hop déu dua vao thé tich.
A. Vi du

Céc tir viét tat duge st dung:

aq. Dang nudc
Ex. Vidu

ndng dd
d vach doi (trong NMR)
dd vach d6i cta vach doi (trong NMR)
DBU 1,8-diazabixyclo[5.4.0]Jundec-7-en
TLC sdc ky 16p mong
DCI ion hoa héa hoc truc tiép (trong MS)
DMF N,N-dimetylformamit
DMSO dimety] sulfoxit
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EI
ESI
Et

m.p.

HPLC
cat.
conc.
LC-MS
lit.

MeCN
min
MS
NMM
NMR

rac.
RP-HPLC
RT

Rt

s br

t-Bu
TFA
THEF
dil.
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Luong du chit ddng phan dbi anh
ion hda va cham electron (trong MS)
ion hoéa phun dién ti (trong MS)
Etyl

Diém nong chay

Gio

Séc ky 1ong ap suét cao, tinh ning cao
xuc tac

bam dic

Pho khdi ghép vai séc ky long

tai liéu k¥ thuat (tham khao)
Metyl

Axetonitril

Phut

Ph khéi

N-metylmorpholin

Ph khéi cong hudng tir hat nhan
vach bdn (trong NMR)

raxemic

HPLC pha dao

nhiét d) trong phong

thoi gian luu (trong HPLC)

vach don (trong NMR)

vach don rong (trong NMR)

vach ba (trong NMR)

tert-butyl

axit trifloaxetic

Tetrahydrofuran

loadng
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Phuong phdap HPLC, LC-MS va GC-MS:
Phuong phap 1 (LC-MS):

Dung cu: Micromass Quattro Micro MS véi HPLC Agilent Series 1100; cot:
Thermo Hypersil GOLD 3p 20mm x 4mm; pha dong A: 11 nudc + 0,5ml dung dich
axit formic ndng d6 50%, pha dong B: 11 axetonitril + 0,5ml dung dich axit formic
nong dd 50%; gradien: 0,0 phat 100% A — 3,0 phut 10% A — 4,0 phat 10% A —
4,01 phut 100% A (Iuu lugng 2,5ml/phat) — 5,00 phut 100% A; 10: 50°C; luu luong:
2ml/phut; Phat hién UV: 210nm.

Phuong phap 2 (LC-MS):

Dung cu: Waters ACQUITY SQD UPLC System; cdt: Waters Acquity UPLC
HSS T3 1,8p 50 x Imm; pha dong A: 11 nuéc + 0,25 ml dung dich axit formic ndng
do 99%, pha dong B: 11 axetonitril + 0,25ml dung dich axit formic nﬁ“)ng dod 99%;
gradien: 0,0 phuat 90% A — 1,2 phut 5% A — 2,0 phat 5% A; 10: 50°C; luu lugng:
0,40ml/phut; Phat hién UV: 210 — 400nm.

Phuong phap 3 (LC-MS):

Loai Dung cu MS: Micromass Quattro LCZ; Loai Dung cu HPLC: HP 1100
Series; UV DAD; c0t: Phenomenex Gemini 3p 30mm x 3,00mm; pha ddng A: 11 nude
+ 0,5ml dung dich axit formic ndng dd 50%, pha d6ng B: 11 axetonitril + 0,5ml dung
dich axit formic ndng dd 50%; gradien: 0,0 phut 90% A — 2,5 phit 30% A — 3,0
phut 5% A — 4,5 phut 5% A; luu luong: 0,0 phat 1ml/phtt, 2,5 phat/3,0 phat/4,5
phut. 2ml/phut; 16: 50°C; Phét hién UV: 210nm.

Phuong phap 4 (LC-MS):

Dung cu: Micromass QuattroPremier vgi Waters UPLC Acquity; ct: Thermo
Hypersil GOLD 1,9p 50mm x Imm; pha dong A: 1l nuéc + 0,5ml dung dich axit
formic ndng dd 50%, pha dong B: 11 axetonitril + 0,5ml dung dich axit formic nong

d6 50%; gradien: 0,0 phut 90% A — 0,1 phat 90% A — 1,5 phat 10% A — 2,2 phut
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10% A; luu lugng: 0,33 ml/phut; 10: 50°C; Phat hién UV: 210nm.
Phuong phép 5 (LC-MS):

Loai Dung cu MS: Micromass ZQ; HPLC Loai Dung cu: Waters Alliance
2795; cot: Phenomenex Synergi 2.50 MAX-RP 100A Mercury 20 mm x 4 mm; pha
dong A: 1 I nuéc + 0,5ml dung dich axit formic néng do 50%, pha dong B: 11
axetonitril + 0,5ml dung dich axit formic ndng dd 50%; gradien: 0,0 phut 90% A —>
0,1 phut 90% A — 3,0 phut 5% A — 4,0 phut 5% A — 4,01 phat 90% A; luu lugng:
2ml/phut; 16: 50°C; Phét hién UV: 210nm.

Phuong phap 6 (LC-MS):

Loai Dung cu MS: Micromass ZQ; HPLC Loai Dung cu: HP 1100 Series; UV
DAD; cot: Phenomenex Gemini 3p 30mm x 3,00mm; pha dong A: 11 nuéc + 0,5ml
dung dich axit formic ndng d6 50%, pha dong B: 11 axetonitril + 0,5ml dung dich axit
formic néng do 50%; gradien: 0,0 phut 90% A — 2,5 phat 30% A — 3,0 phit 5% A
— 4,5 phut 5% A; luu lugng: 0,0 phut 1ml/phut — 2.5 phat/3,0 phat/4,5 phut
2ml/phut; 16: 50°C; Phét hién UV: 210nm.

Phuong phap 7 (LC-MS):

Loai Dung cu MS: Micromass ZQ; HPLC Loai Dung cu: Waters Alliance
2795; cot: Phenomenex Synergi 2u Hydro-RP Mercury 20mm x 4mm; pha dong A: 11
nude + 0,5ml dung dich axit formic ndng do 50%, pha dong B: 11 axetonitril + 0,5ml
dung dich axit formic ndng dd 50%; gradien: 0,0 phut 90% A — 2,5 phut 30% A —>
3,0 phut 5% A — 4,5 phat 5% A; luu lugng: 0,0 phat Iml/phut — 2,5 phut/3,0
phut/4,5 phut 2ml/phat; 16: 50°C; Phat hién UV: 210nm.

Phuong phap 8 (LC-MS):

Loai Dung cu MS: Micromass ZQ; HPLC Loai Dung cu: Waters Alliance
2795; c¢bt: Merck Chromolith SpeedROD RP-18e 100 x 4,6mm; pha dong A: 11 nudc
+ 0,5ml dung dich axit formic ndng d6 50%; pha dong B: 11 axetonitril + 0,5ml dung
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dich axit formic ndng d6 50%; gradien: 0,0 phut 10% B> 7,0 phtt 95% B-> 9,0 phut
95% B; 10: 35°C; luu luong: 0,0 phut 1,0ml/phat-> 7,0 phat 2,0ml/phat=> 9,0 phut
2,0ml/phut; Phat hién UV: 210nm.

Nguyén liéu va cac chét trung gian:
Vidu 1A

2-Amino-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

O/\/OH
NC.__A_CN
7
H,NT N s/\(\S
N\

Cl
Phuong phap diéu ché duge mo ta trong WO 03/053441, Vi du 6.

LC-MS (Phuong phép 8): Rt = 5,69 phat; MS (ESIpos): m/z =520 [M+H]".
Vidu2A

2-Clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril
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O/\/OH
NC N CN
=
o N s/\(\S
N\
Cl
15,00g (28,84mmol) 2-amino-6-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 1A]
ban dau dugc cho vao 200ml axetonitril, va 6,76g (57,69mmol) isopentyl nitrit va
7,76g (57,69mmol) ddng (II) clorua dugc thém vao. Hon hop nay dugc khudy & nhiét
d6 70°C trong thoi gian 6 gio. Sau khi dé nguoi t6i nhiét do trong phong, 750ml dung
dich axit clohydric duoc thém vao va hdn hop niy dwgc khudy trong thoi gian 30
pht. Pha nuée dugce chiét ba lan bing etyl axetat. Céc pha hitu co két hop dugc lam
kho trén natri sulfat. Sau khi loai bé dung mdi, sin phim tho dugc tinh ché bang sic
ky cot trén silicagel (pha dong: toluen/etyl axetat theo ty 1€ 4:1). Thu dugc 10,8g (69%
theo ly thuyét, d tinh khiét 90%) hop chét dich mong mudn. P8 tinh ché thém, san

pham nay c6 thé, néu thich hop, duoc nghién nho bang dietyl ete.
LC-MS (Phuong phéap 2): Rt = 1,36 phut; MS (ESIpos): m/z = 539 [M+H]".

IH-NMR (400 MHz, DMSO-ds): & = 7,95 (d, 2H), 7,75 (s, 1H), 7,61 (d, 2H), 7,57 (d,
2H), 7,18 (d, 2H), 4,77 (s, 2H), 4,10 (¢, 2H), 3,75 (t, 2H).

Vidu3A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl N2, N°-bis(tert-butoxycarbonyl)-L-lysyl-L-alaninat
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H H
0 HN.__O H,C.__O
\( *CHS
H,C__O CH,
\ﬁCHa
NC_ A -CN CH,
- _
NS
N\
Cl

32,73mg (0,094mmol) N2,N°-bis(tert-butoxycarbonyl)-L-lysin ban dau duoc
cho vao 1,5ml DMF. 19,8mg (0,103mmol) 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua, 17,4mg (0,129mmol) 1-hydroxy-1H-benzotriazol hydrat
va 55,5mg (0,429mmol) N,N-diisopropyletylamin dugc thém vao, va sau dé hdn hop
duge khudy & nhiét do trong phong trong thoi gian 15 phut, 64mg (0,086mmol) 2-{4-
[2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl L-alaninat trifloaxetat [Vi du 45] sau d6 duoc thém
vao va hdn hop duge khudy & nhiét do trong phong qua dém. San phém thd dugc tinh
ché bang HPLC diéu ché (axetonitril/nuée + TFA 0,1%). Thu duge 76mg (92% theo
1y thuyét) hop chit dich.

LC-MS (Phuong phap 6): R¢ = 3,30 phtt; MS (ESIpos): m/z = 959 [M+H]*.

Céc hop chét vi du néu trong Bang 1 da duoc didu ché theo cach twong tu nhu

néu trong Vi du 3 tir cac nguyén li€u thich hop.
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Bang 1:

Vi du sé Chu truc LC-MS:
R¢ [phut] (Phuong
phéap); MS (ESI):
m/z [M+H]*

4A CH, Q 1,62 phat (Phuong

Irz
Iz
O
I
w

O\[(\
o)
N
4

o/\/
N
\\\/E\//
a
N
C/N N S

-

N\

(49% theo ly thuyét)

*1

phap 4); m/z = 802
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Vi du sd Céu tric LC-MS:
R¢ [phtt] (Phuong
phap); MS (ESI):
m/z [M+H]*

5A

(@]
N
A AN
"
NS
HN N S
=
CH, N=
(94% theo ly thuyét)

*1

1,68 phut (Phuong
phéap 4); m/z = 804
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Vi du s Céu tric LC-MS:

Rt [phut] (Phuong
phap); MS (ESI):
m/z [M+H]*

6A

n(‘)

1,70 phit (Phwong
/\/ )H/ CH3 , _
o) - m/z =
\[(\ \[r \ﬁCHS phap 4); m/z = 704
CH,

[M+H-Boc]*

(97% theo 1y thuyét)

*1

*1 tinh ché; trude khi dung dich phan tmg duoc dua vao HPLC tinh ché, mot it nudce
/THF hodc nuéc/axetonitril dugc bd sung vao dung dich phan tng dé thu dwoc dung

dich trong.
Vidu 7A

2-{4-[2-({|2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl N-(tert-butoxycarbonyl)-L-alanyl-L-

alaninat
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Nao N
=4 I ~
NS
/
I\(\S
N=

Cl

26,756g (141,406mmol) N-(tert-butoxycarbonyl)-L-alanin cung vé&i 29,572¢g
(154,261mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, 29,529g
(192,827mmol) 1-hydroxy-1H-benzotriazol hydrat va 55,979ml (321,378 mmol) N,N-
diisopropyletylamin dugc hoa tan trong 101 DMF. Sau d6, 97,60g (128,551mmol) axit
trifloaxetic - 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-
6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-alaninat (1:1) dwgc thém vao, va hdn
hop dugc khudy & nhiét do trong phong trong thoi gian 3 gio. Hon hop phan ung dugc
khudy vao nudc va duoc chiét bing diclometan. Pha hitu co dugc rira bang nudc,
dugc lam kho trén natri sulfat, dugc loc va dugc ¢ dic. Can duogc nghién nhd béng
dietyl ete, va chét rin duogc loc ra bing cach loc hat va lam kho trong khong khi. Thu

duoc 95g (91% theo ly thuyét) hop chit dich mong mubn.
LC-MS (Phuong phép 2): R¢ = 1,49 phut; MS (ESIpos): m/z = 816 [M+H]".

'H-NMR (400 MHz, DMSO-de): & = 8,21 (d, 1H), 7,95 (d, 2H), 7,70 (s, 1H), 7,58 (d,
2H), 7,48 (d, 2H), 7,11 (d, 2H), 6,84 (d, 1H), 4,70 (s, 2H), 4,46-4,32 (m, 2H), 4,31-
4,24 (m, 3H), 4,03-3,93 (m, 1H), 3,97-3,79 (m, 4H), 2,01-1,88 (m, 4H) 1,36 (s, 9H),
1,29 (d, 3H), 1,16 (d, 3H).

Céc cac hop chét trong cac vi du duge néu trong Bang 6 dugc didu ché tuong
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tu nhu hop chét néu trong Vi du 3A tir cac nguyén lidu ban dau thich hop.

Bang 6:

Vi du sé CAu trac LC-MS:
Rt [phuat] (Phuong
phép); MS (ESI):
m/z [M+H]*

8A

(53% theo ly thuyét)

*1

1,69 phut (Phuong
phép 4); m/z =816
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Vi du so

Cau tric

LC-MS:

Rt [phut] (Phuong
phap); MS (ESI):
m/z [M+H]*

9A

(88% theo 1y thuyét)

*1

1,68 phut (Phuong
phép 4); m/z="716
[M+H-Boc]*
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Vi du sb Chu trac LC-MS:
Rt [phut] (Phuong
phap); MS (ESI):

m/z [M+H]*
10A CHy, 0 j\ 1,77 phut (Phuong
O : )W ; =
o _ : —
\Q/\H HEI N )O<CH phép 4); m/z = 859
o)
\( e e [M+H-Boc]*
H,C_ _O
A Zh Toon
_ CH,
|
K(\S
N\
o

(68% theo ly thuyét)

*1

*1 tinh ché; trudc khi dung dich phan ung dugc dua vao HPLC diéu ché, mot it
nuéc/THF hoic nuée/axetonitril duge bd sung vao dung dich phan mg dé thu duogc

dung dich trong subt.
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Vidu 11A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl])- 1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl|phenoxy }etyl N-(tert-butoxycarbonyl)-beta-alaninat

H
0 CH
/\/O N 3
0 \n/ \ﬁCH3
0 0o CH,

Cl

Pau tién, 101mg (0,536mmol) N-(tert-butoxycarbonyl)-beta-alanin dugc cho
vao 2ml DMF/diclometan (1:1). Tiép theo, 44,5mg (0,232mmol) 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit  hydroclorua, 10,9mg (0,89mmol) 4-
dimetylaminopyridin va 100mg (0,179mmol) 2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-
1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-
dicarbonitril [Vi du 8] dugc bd sung vao, va sau d6 hdn hop duogc khuéy & nhiét do
trong phong qua dém. San phidm thd duoc tinh ché bing HPLC diéu ché
(axetonitril/nuéc + 0,1% TFA). Thu duge 118mg (90% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phap 5): Ri = 2,90 phuat; MS (ESIpos): m/z =731 [M+H]".
Vidu 12A

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy } etyl N2,N>-bis(tert-butoxycarbonyl)-L-ornithinat
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CH,
H3C§\
/L CH,
HN @) H CH,
O/\/O\H)\/\/N\”/O CH,
o] ) CH,
NC | X CN
= =
07
N\
Cl

Pau tién, 75mg (0,134mmol) 2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 8], 133,53mg (0,402mmol) NZ2,NS3-bis(tert-butoxycarbonyl)-L-ornithin va
8,18mg (0,067mmol) 4-dimetylaminopyridin duoc bd sung vao 1ml DMF. Tiép theo,
Iml  diclometan va 33,37mg (0,174mmol)  1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua duge bd sung vao, va sau d6 dung dich phan tng dugc
khudy & nhiét d6 40°C qua dém. Sau khi dé ngudi, nudc/THF dugc b sung vao dung
dich phan tng véi lugng da dé dung dich trong sudt duoc tao thanh, va san phim
duge tinh ché bang HPLC diéu ché (axetonitril/nude + TFA 0,1%). Thu duoc 104mg
(89% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phap 6): Ri = 3,35 phut; MS (ESIpos): m/z = 874 [M+H]".
Vidu 13A

2-{4-[2-(Azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl N-(tert-butoxycarbonyl)-L-alaninat
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/\/O . )k /l\\
0 \H/\N 07 \\CH,
4 CH,
o
NC | CN
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Cl

Pau tién, 350mg (0,625mmol) 2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 8], 354,7mg (1,875mmol) N-(tert-butoxycarbonyl)-L-alanin va 38,17mg
(0,312mmol) 4-dimetylaminopyridin dugc cho vao 3,3ml DMF. Tiép theo, 3,3ml THF
va 155,7mg (0,812mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
dugc bd sung, va sau d6 dung dich phan tung dugc khudy & nhiét do 40°C qua dém.
Sau khi dé ngudi, dung dich phan tng dwoc tinh ché bing HPLC didu ché
(axetonitril/nuéc + TFA 0,1%). Thu duoc 377mg (83% theo ly thuyét) hop chét dich.

LC-MS (Phuong phéap 6): R¢ = 3.26 min; MS (ESIpos): m/z =731 [M+H]".
Vidu 14A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy } etyl N-(tert-butoxycarbonyl)-I-alaninat
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Pau  tién, 75 8mg  (1,348mmol)  2-({[2-(4-clophenyl)-1,3-thiazol-4-
yllmetyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-6-(propylamino)pyridin-3,5-
dicarbonitril [Vi du 12], 765mg (4,043mmol) N-(tert-butoxycarbonyl)-L-alanin va
82mg (0,674mmol) 4-dimetylaminopyridin dugc cho vao 10,3ml DMF/diclometan
(1:1). Tiép theo, 336mg (1,752mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua dugc bd sung, va sau d6 dung dich phan Gng duoc khudy & nhiét do trong
phong qua dém. Dung dich phan g duoc tach khéi diclometan va cin duogc tinh ché
bang HPLC diéu ché (axetonitril/nudc + TFA 0,1%). Thu dugc 929mg (94% theo 1y
thuyét) hop chét dich.

LC-MS (Phuong phap 2): Rt = 1,54 phuat; MS (ESIneg): m/z =731 [M-HJ-.

Céc hop chit dugc néu trong céc vi du duge liét ké trong Bang 2 duogc diéu ché

tuong tu hop chét néu trong Vi du 14A tir céc nguyén lidu ban dau thich hop.
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Bang 2:
Vi du sb Céu trac LC-MS:
R: [phut] (Phuong
phap); MS (ESI):
m/z [M+H]*
15A . is 1,51 phut (Phuong
3

(68% theo ly thuyét)

phép 2); m/z = 848

-02-




22262

Vi du sb CAu tric LC-MS:
Rt [phut] (Phuong
phap); MS (ESI):
m/z [M+H]"
16A H ,
1,66 phut (Phuong
o /\/OWNYO p (
5 phép 4); m/z = 605
OXCHS
M+H-BOC]"
ey [ 0C]
Nao N
= I ~
HCo A
N~ °N S
H
K\%\
S
N\
Ci
(88% theo 1y thuyét)
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Vi du s6 Céu tric LC-MS:
Rt [phut] (Phuong
phap); MS (ESI):
m/z [M+H]*

17A

(66%
)

H,C™ “CH,
N
Z
NT s
=
S
N\
Cl
theo ly

thuyét)

1,47 phut (Phuong
phép 2); m/z =705
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Vi du sé Céu tric LC-MS:
Rt [phut] (Phuong
phép); MS (ESI):
m/z [M+H]*

18A L 3,38 phut (Phuong

(94% theo 1y thuyét)

phép 6); m/z = 888
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Vi du s6 Céu tric LC-MS:
Rt [phut] (Phuong
phép); MS (ESI):
m/z [M+H]*
19A O Y\/H o ﬁLCHS 1,51 phat (Phuong
i \”/ CH, phép 2); m/z =745
O  CH,
N\\ N
=
o |

(95% theo Iy thuyét)
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Vi du sb CAu trac LC-MS:
R: [phut] (Phuong
phép); MS (ESI):

m/z [M+H]*
20A e CH, 1,57 phut (Phuong
? CH, phép 2); m/z = 876

z H
O -
0 H,C.__O
CH,
CH,
N N
A /| 2
NS
HN™ N7 s
K\%\S
CH, N=
Cl
(39% theo ly thuyét)

*2 su tinh ché khac nhau; san phdm tho dugc tinh ché bing HPLC didu ché
(axetonitril/nude + TFA 0,1%). Sau d6, san phdm dugc tinh ché bing sic ky cot trén

silicagel 60 (pha dong: toluen/axetonitril 10:1).

Vidu21A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy}etyl =~ N2 N°®-bis(tert-butoxycarbonyl)-L-lysyl-L-

alaninat
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Dau tién, 445mg (1,284mmol) N2,NS-bis(tert-butoxycarbonyl)-L-lysin duoc
cho vao 12,3ml DMF. Tiép theo, 268mg (1,400mmol) 1-hydroxy-1H-benzotriazol
hydrat, 237mg (1,750mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
va 0,51ml (2,917mmol) N,N-diisopropyletylamin dugc bd sung, va sau do, 872mg
(1,167mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-
dixyano-6-(propylamino)pyridin-4-yl|phenoxy}etyl L-alaninat trifloaxetat [Vi du 38]
duoc thém vao va hdn hop duoc khudy & nhiét do trong phong qua dém. Nude dugce
thém vao, va dung dich phan ung duoc chiét ba 1dn bing etyl axetat. Cac pha hitu co
két hop dugc lam kho trén natri sulfat, dugc loc va duge c6 dic béng cach lam bay
hoi. Can duoc tinh ché bang HPLC diéu ché (axetonitril/nuéc + TFA 0,1%). Dé tinh
ché thém, san pham thu dugc duge dua vio sic ky cot trén silicagel 60 (pha dong:

xyclohexan/etyl axetat 1/1). Thu dugc 698mg (62% theo ly thuyét) hop chét dich.
LC-MS (Phuong phéap 2): R¢ = 1,55 phut; MS (ESIpos): m/z =961 [M+H]".

Céc hop chat néu trong Vi du liét ké trong Bang 3 dugc didu ché twong tu hop

chit néu trong Vi du 21A tir nguyén liéu ban diu phi hop.
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Bang 3:
Vi du Céu tric LC-MS:
Sb Rt [phut] (Phuong
phap); MS (ESI):
m/z [M+H]*
22A oy o N 1,60 phat (Phuong
/\/O )H/N 3 , . _
0 =
\”/A\H \ﬂ/ \TL\CHs phap 4); m/z =776
o CH; O CH,
Nao N
X _ | 7
RN
H
=
S
N\
C
(79% theo 1y thuyét)
.*3
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Vi du Chu truc LC-MS:
SH R¢ [phut] (Phwong
phap); MS (ESI):
m/z [M+H]*
23A CH, Q 1,65 phit (Phuong

Na N
AN =
72 l
AN T

(81% theo ly thuyét)

*4

phép 4); m/z =933
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Vi du CAu trac LC-MS:
S R; [phut] (Phuong
phap); MS (ESD):
m/z [M+H]*
24A 0 0

J‘J\/\ )J\/\/\/H 1’54 phl’lt (Phuong
N
O N 7 | phip 2); m/z =973

(58% theo 1y thuyét)

*5

*3 tinh ché khac; dung dich phan ung dugc tinh ché bang HPLC didu ché
(axetonitril/nudc + TFA 0,1%).

*4 tinh ché khéc; dung dich phan tng duoc ¢d dic bing cach 1am bay hoi. San phidm
thd duoc tinh ché bing sic ky cot trén silicagel 60 (pha dong: diclometan /metanol
20:1). San phdm duge tinh ché thém bang HPLC diéu ché (axetonitril/nuée + TFA
0,1%).

*5 tinh ché khac; nudc/axetonitril dugc thém vao va dung dich phan Gng dugc chiét
ba lan béng diclometan. Céc pha hitu co két hop duogc rira mot lan bang nude, duge
lam kho trén natri sulfat, duoc loc va dugc ¢ dac béng cach lam bay hoi. Can duogc

tinh ché bang sic ky cot (cot: Waters Sunfire C 18, Sum, 250 x 30mm, pha dong:
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nudc/metanol/THF = 15/70/15).
Vidu 25A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl|phenoxy } etyl N-(tert-butoxycarbonyl)-L-alaninat

CH

CH, .
/\/O : /k
O @) CH3
O Hy
NC | X CN
Z =
Oy
N\

Cl

Dau tién, 218mg (1,15mmol) N-(tert-butoxycarbonyl)-L-alanin dugc cho vao
Sml DMF. Tiép theo, 240mg (1,254mmol) 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit hydroclorua, 240mg (1,568mmol) 1-hydroxy-1H-benzotriazol hydrat
va 0,455ml (2,613mmol) N,N-diisopropyletylamin duoc bd sung vao, sau do, 300mg
(0,523mmol) 2-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl]-6-(pyrolidin-1-yl)pyridin-3,5-dicarbonitril [Vi du 1] duoc bd
sung vao va hon hgp dugc khudy & nhiét do trong phong qua dém. Hon hop phan ung
duoc tinh ché bing HPLC didu ché (axetonitril/nuéc + TFA 0,1%). Thu duge 382mg
(98% theo ly thuyét) hop chét dich.

LC-MS (Phuong phép 2): Ri = 1.52 min; MS (ESIpos): m/z = 745 [M+H]".

'H-NMR (400 MHz, DMSO-de): & = 7,95 (d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,48 (d,
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2H), 7,31 (d, 1H), 7,11 (d, 2H), 4,70 (s, 2H), 4,48-4,33 (m, 2H), 4,30-4,23 (m, 2H),
4,07-3,99 (m, 1H), 3,89-3,78 (m, 4H), 1,98-1,87 (m, 4H), 1,35 (s, 9H) 1,24 (d, 3H).

Vidu 26A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl N2 NS6-bis(tert-butoxycarbonyl)-L-lysyl-L-

alaninat
c_;H3 0
z H
o~ H : \’%
O HNYO oz/cH3
OYCH3 HC ch,
H,C
N CH,
NC | XN C
Z ~
Cr
N\

Cl

DPau tién, 166mg (0,478mmol) N2 NS-bis(tert-butoxycarbonyl)-L-lysin duoc
cho vao 6,4ml DMF. Tiép theo, 88mg (0,652mmol) 1-hydroxy-1H-benzotriazol
hydrat, 100mg (0,522mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua
va 0,379ml (2,173mmol) N,N-diisopropyletylamin dugc bd sung, sau d6, 330mg
(0,435mmol) 2-{4-[2-({]|2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-
dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl L-alaninat trifloaxetat [Vi du 40]
dugc thém vao va hdn hop duoc khudy & nhiét dd trong phong qua dém.
Nudc/axetonitril duge thém vao dung dich phéan ng véi lugng du dé tao ra dung dich
trong sudt. Dung dich nay dugc tinh ché bang HPLC diéu ché (axetonitril/nuéec + TFA
0,1%). Thu duoc 216mg (44% theo 1y thuyét) hop chat dich.
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LC-MS (Phuong phép 4): Rt = 1,79 phuat; MS (ESIpos): m/z = 973 [M+H]".
Vidu27A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl 1-(tert-butoxycarbonyl)-L-prolyl-L-alaninat

CH,
B O O
O -
O/\/ \H/\H >—O CH,
0 N CH,
H,C

NC Y

CN
o
S
202mg (0,942mmol) 1-(tert-butoxycarbonyl)-L-prolin cung vé&i 246mg
(1,284mmol)  1-(3-dimetylaminopropyl)-3-etylcarbodiimit  hydroclorua, 157mg
(1,27mmol) 1-hydroxy-1H-benzotriazol hydrat va 0,746ml (4,281mmol) N,N-
diisopropyletylamin dugc hoa tan trong 7,5ml DMF, sau d6 650mg (0,856mmol) 2-
{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-1-
yl)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat duoc bd sung. Sau khi khudy &

nhiét do trong phong qua dém, hdn hop phan tng dugc tinh ché bing HPLC diéu ché
(axetonitril/nudc). Thu duge 495mg (69% theo ly thuyét) hop chét dich.

LC-MS (Phuong phap 6): Ri = 3,29 phut; MS (ESIpos): m/z = 842 [M+H]".
Vidu 28A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy} etyl N-(tert-butoxycarbonyl)-L-isoleuxyl-L-

alaninat
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217mg (0,942mmol) N-(tert-butoxycarbonyl)-L-isoleuxin cung v&i 246mg
(1,284mmol)  1-(3-dimetylaminopropyl)-3-etylcarbodiimit  hydroclorua, 157mg
(1,027mmol) 1-hydroxy-1H-benzotriazol hydrat va 0,746ml (4,281 mmol) N,N-
diisopropyletylamin dugc hoa tan trong 7,5ml DMF, sau d6 650mg (0,856mmol) 2-
{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-(pyrolidin-1-
yl)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat dwgc bd sung. Sau khi khudy &
nhiét d§ trong phong qua dém, hdn hgp phan tng duoc tinh ché bang HPLC didu ché
(axetonitril/nuréc). Thu dugc 414mg (56% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phép 2): Ry = 1,54 phtt; MS (ESIpos): m/z = 858 [M+H]".

'H-NMR (400 MHz, DMSO-ds): & = 8,31 (d, 1H), 7,95 (d, 2H), 7,70 (s, 1H), 7,58 (d,
2H), 7,48 (d, 2H), 7,11 (d, 2H), 6,61 (d, 1H), 4,70 (s, 2H), 4,46-4,23 (m, SH), 3,89-
3,78 (m, SH), 1,99-1,89 (m, 4H), 1,71-1,59 (m, 1H), 1,46-1,39 (m, 1H) 1,36 (s, 9H),
1,29 (d, 3H), 1,13-1,00 (m, 1H), 0,83-0,76 (m, 6H).

Vi du 29A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy} etyl N-{(25)-2,4-bis|(tert-

butoxycarbonyl)amino]|butanoyl}-I-alaninat

-105-



CH, ©
O : MH
O/\/ N . N\(O
H z
O HN._O  O._ _CH,
T T
OYCHs CH,
NC _ | CN H,C CH,
N N
O

361mg (0,724mmol) mudi N,N-dixyclohexylamin cta axit (2S)-2,4-bis[(tert-
butoxycarbonyl)amino]butanoic ~ cung = vdi I5Img  (0,790mmol) 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, 151mg (0,988mmol) 1-hydroxy-
1H-benzotriazol hydrat va 0,574ml (3,293mmol) N,N-diisopropyletylamin dugc hoa
tan trong 10ml DMF, sau d6 500mg (0,659mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-
thiazol-4-yllmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl
L-alaninat trifloaxetat duoc thém vao. Hon hop phan tng duoc khuéy & nhiét do trong
phong qua dém va sau d6 dugc tinh ché hai lan bing HPLC didu ché

(axetonitril/nudc). Thu duoc 420mg (67% theo ly thuyét) hop chét dich.
LC-MS (Phuong phap 1): Ry = 3,19 phuat; MS (ESIpos): m/z = 945 [M+H]".
Vidu 30A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl N-(tert-butoxycarbonyl)-3-[(tert-

butoxycarbonyl)amino]-L-alanyl-L.-alaninat
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351mg (0,724mmol) mudi N-(tert-butoxycarbonyl)-3-[(tert-

butoxycarbonyl)amino]-L-alanin =~ N,N-dixyclohexylamin cung v6i  151mg
(0,790mmol)  1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, 151mg
(0,988mmol) 1-hydroxy-1H-benzotriazol hydrat va 0,574ml (3,293mmol) N,N-
diisopropyletylamin dugc hoa tan trong 10ml DMF, sau d6 500mg (0,659mmol) 2-{4-
[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-
yl)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat dugc thém vao. Hdn hop phan
g duge khudy & nhiét do trong phong qua dém va sau dé duge tinh ché hai 1in bang
HPLC diéu ché (axetonitril/nuéc). Thu dugc 290mg (47% theo 1y thuyét) hop chét
dich.

LC-MS (Phuong phéap 1): R¢= 3,18 phut; MS (ESIpos): m/z =931 [M+H]".
Vidu3lA

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl N-(tert-butoxycarbonyl)-L-histidyl-L-

alaninat
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257mg (0,724mmol) N-(tert-butoxycarbonyl)-L-histidyl-L-alanin cung v&i
151mg (0,790mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, 151mg
(0,988mmol) 1-hydroxy-1H-benzotriazol hydrat va 0,574ml (3,293mmol) N,N-
diisopropyletylamin dugc hoa tan trong 10ml DMF, sau d6 500mg (0,659mmol) 2-{4-
[2-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-
yD)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat dugc thém vao. Hon hop phan
mg duoc khudy & nhiét do trong phong qua dém va sau d6 dugc tinh ché hai 1in bang
HPLC diéu ché (axetonitril/nudc). Thu duge 169mg (28% theo 1y thuyét) hop chét
dich.

LC-MS (Phuong phép 4): R¢ = 1,42 phut; MS (ESIpos): m/z = 882 [M+H]".
Vidu 32A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl N3-[N,N'"-bis(tert-
butoxycarbonyl)carbamimidoyl]-N2-(tert-butoxycarbonyl)-L-ornithyl-L-alaninat
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344mg (0,724mmol) N°-[N,N'-bis(tert-butoxycarbonyl)carbamimidoyl]-N2-
(tert-butoxycarbonyl)-L-ornithin ~ cing  véi  15Ilmg  (0,790mmol)  1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, 151mg (0,988mmol) 1-hydroxy-
1H-benzotriazol hydrat va 0,574ml (3,293mmol) N,N-diisopropyletylamin duwoc hoa
tan trong 10ml DMF, sau d6, 500mg (0,659mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy} etyl
L-alaninat trifloaxetat dugc thém vao. Hon hop phan timg dugc khudy & nhiét do trong
phong qua dém va sau d6 dugc tinh ché hai 14n bang HPLC didu ché
(axetonitril/nuréc). Thu duge 341mg (47% theo 1y thuyét) hop chét dich.

LC-MS (Phuong phép 4): R¢ = 1,88 phut; MS (ESIpos): m/z= 1101 [M+H]".
Vidu33A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl N-(tert-butoxycarbonyl)-L-leuxinat

-109-



22262

on
O CH,
O)\NH CH,
O/\/O
CH,
O
NC yZ I CN
NS N
SASa Vs
S

Pau tién, 0,89g (3,82mmol) N-(tert-butoxycarbonyl)-L-leuxin dugc cho vao
10ml DMF, va 0,81g (4,18mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua, 0,80g (5,23mmol) 1-hydroxy-1H-benzotriazol hydrat va 1,13g
(8,71mmol) N,N-diisopropyletylamin duoc bd sung vao hdn hop néu trén. Hdn hop
duoc khudy cho dén khi thu duge dung dich trong suét. Sau d6, 1g (1,74mmol) 2-
({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-6-
(pyrolidin-1-yl)pyridin-3,5-dicarbonitril dugc thém vio, va hdn hop duoc khudy &
nhiét do trong phong trong thoi gian 18 gid. Hon hop duoc d6 vao 300ml nude. Can
tao thanh dugc loc ra bang cach loc hit va duoc rira bang 50ml nude. San phim tho
dugc hoa tan trong 50ml diclometan. Pha nuéc dugc tich ra va pha hitu co dugc lam
kho trén natri sulfat. Loai bo dung moi duéi ap sudt giam thu duge 1,37g (100% theo
ly thuyét) hop chét dich mong mudn.

LC/MS (Phuong phép 2): R = 1,64 phut; MS (ESIpos): m/z =787 [M+H]".

Vi du 34A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-leuxinat trifloaxetat
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Pau tién, 1,37g (1,74mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl ~ N-(tert-
butoxycarbonyl)-L-leuxinat dugc cho vao 15ml diclometan, va sau d6,15ml
(194,70mmol) axit trifloaxetic dugc thém vao. Hon hop duogc khuéy & nhiét do trong
phong trong thoi gian 1 gid. Sau khi loai bé dung méi dudi 4p suét giam, can duoc
hoa tan trong Sml diclometan va 10ml dietyl ete dugc thém vao. Cén tao thanh duogc
loc ra bang cach loc hit. Lam khé, thu dugc 1,09g (76,1% theo 1y thuyét) hop chit

dich mong mudn.
LC/MS (Phuong phap 2): Ri = 1,16 phut; MS (ESIpos): m/z =687 [M-TFA+H]".
Vidu 35A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl|phenoxy }etyl N-(tert-butoxycarbonyl)-L-alanyl-L-

leuxinat
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Pau tién, 86mg (0,45mmol) N-(tert-butoxycarbonyl)-L-alanin dugc cho vao
5ml DMF, va 95mg (0,49mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua, 95mg (0,62mmol) 1-hydroxy-1H-benzotriazol hydrat va 266,13g
(2,06mmol) N,N-diisopropyletylamin dugc thém vao. Hdn hop dugc khudy cho dén
khi thu duoc dung dich trong subt. Sau d6, 330mg (0,41mmol) 2-{4-[2-({[2-(4-
clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-
yl]phenoxy }etyl L-leuxinat trifloaxetat dugc bd sung, va hdn hop duoc khudy & nhiét
do trong phong trong thoi gian 18 gid. Hon hop phan tng dugc d6 vao 300ml nuéc.
Cin tao thanh duogc loc ra b%mg cach loc hut va dugc rira béng 20ml nuédc. San phém
thd duge tao huyén phil trong 15ml metanol va duoc siéu 4m trong bé siéu 4m trong

thoi gian 5 phut. Can duoc loc ra bang cach loc hut va dugc ria bang 10ml dietyl ete.

Thu dugce 0,15g (43% theo ly thuyét) hop chét dich mong mudn.
LC/MS (Phuong phép 2): R; = 1,58 phut; MS (ESIpos): m/z = 858 [M+H]".
Vidu 36A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl N-(tert-butoxycarbonyl)-beta-alanyl-L-

leuxinat
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DAu tién, 86mg (0,45mmol) N-(tert-butoxycarbonyl)-beta-alanin duge cho vao
5ml DMF, va sau d6, 95mg (0,49mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua, 95mg (0,62mmol) 1-hydroxy-1H-benzotriazol hydrat va 266,13g
(2,06mmol) N,N-diisopropyletylamin dugc thém vao. Hdn hop duoc khudy cho dén
khi thu dugc dung dich trong sudt. Tiép theo, 330mg (0,41mmol) 2-{4-[2-({[2-(4-
clophenyl)-1,3-thiazol-4-ylJmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-
yl]phenoxy}etyl L-leuxinat trifloaxetat dugc thém vao, va hdn hop duge khudy &
nhiét do trong phong trong thoi gian 18 gid. Hon hop phan tmg dugc dd vao 300ml
nude. Cin tao thanh dwoc loc bang cach loc hit va rira bing 20ml nude. San pham tho
duoc tao huyén phi trong 15ml metanol va duoc chay siéu am trong bé sidu am trong

thoi gian 5 phit. Can dugc loc ra bang cach loc hut va rira bang 10ml dietyl ete. Thu

duoc 0,13g (37% theo ly thuyét) hop chit dich mong mudn.
LC/MS (Phuong phép 2): R = 1,56 phut; MS (ESIpos): m/z = 858 [M+H]".
Vidu 37A

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl N-(tert-butoxycarbonyl)glyxyl-L-leuxinat
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Pau tién, 80mg (0,45mmol) N-(tert-butoxycarbonyl)glyxin dwgc cho vao 5ml
DMF, va sau do, 95mg (0,49mmol) 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua, 95mg (0,2mmol) 1-hydroxy-1H-benzotriazol hydrat va 267mg
(2,6mmol) N,N-diisopropyletylamin dugc thém vao. Hn hop duoc khudy cho dén khi
thu dugc dung dich trong sudt. Tiép theo, 330mg (0,41mmol) 2-{4-[2-({[2-(4-
clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-
yl]phenoxy}etyl L-leuxinat trifloaxetat dugc thém vio, va hdn hop duge khudy &
nhiét do trong phong trong thoi gian 18 gio. Hdn hop phan tng duoc db vao 300ml
nudc. Can tao thanh duoc loc béng cach loc hut va rira béng 20ml nude. San phém tho
duoc tao huyén phil trong 15ml metanol va duge siéu 4m trong bé siéu 4m trong thoi

gian 5 phit. Can duoc loc ra bang cach loc hut va rira bang 10ml dietyl ete. Thu duoc

0,17g (47% theo ly thuyét) hop chét dich mong muén.
LC/MS (Phuong phap 2): R¢= 1,56 phut; MS (ESIpos): m/z = 844 [M+H]".

Céc phuong an vi dy
Vidul

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(pyrolidin-1-yl)pyridin-3,5-dicarbonitril
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Cl
O nhiét do trong phong, 90mg (0,17mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 30ul (0,37mmol) pyrolidin duge khudy trong 2,3ml THF trong thoi
gian 30 phtt. Khodng 12ml nuéc duge thém vao hdn hop phan tng, huyén phi tao
thanh duoc tach ra khoi THF trén thiét bi bay hoi ct quay, va cén tao thanh dugc loc
ra va dugc rira bang nude va dugc lam kho trong diéu kién chan khong cao. Thu dugc

78mg (81% theo ly thuyét) hop chit dich mong muén.

"H-NMR (400 MHz, DMSO-ds): & = 7,95 (d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,47 (d,
2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,07 (t, 2H), 3,83 (br s, 4H), 3,74 (q, 2H),
1,94 (br s, 4H),

LC-MS (Phuong phép 5): R = 2,63 phut; MS (ESIpos): m/z = 574 [M+H]".
Vidu?2

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(metylamino)pyridin-3,5-dicarbonitril
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Cl
O nhiét do trong phong, 3g (5,56mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-
4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du
2A] va 11,12ml (22,24mmol) metylamin dugc khudy trong 75ml THF qua dém.
Khoéang 300ml nuéc duge thém vao hdn hgp phan ng, va cin tao thanh dugc loc va
rira bang nudc va duge lam kho trong didu kién chén khéng cao . Thu dugc 2,69¢g

(91% theo ly thuyét) hop chit dich mong mudn.

'TH-NMR (400 MHz, DMSO-dg): & = 8,12 (q, 1H), 7,96 (d, 2H), 7,69 (s, 1H), 7,59 (d,
2H), 7,48 (d, 2H), 7,11 (d, 2H), 4,91 (t, 1H), 4,72 (s, 2H), 4,09 (t, 2H), 3,74 (q, 2H),
3,01 (d, 3H).

LC-MS (Phuong phép 5): Re = 2,41 phut; MS (ESIpos): m/z = 534 [M+H]".

-116-



22262

Vidu3

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-6-(etylamino)-4-[4-(2-hydroxy-
etoxy)phenyl]pyridin-3,5-dicarbonitril
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O nhiét do trong phong, 100mg (0,17mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 0,17ml (0,33mmol) etylamin (dung dich 2M trong THF) duoc khudy
trong 2ml THF trong thoi gian 30 phuat. Sau d6, 0,17ml (0,33mmol) etylamin (dung
dich 2M trong THF) duoc thém vao, va hdén hop duoc khuéy & nhiét do trong phong
trong thoi gian 2 gio. Khoang 15ml nuéc dugce thém vao hdn hop phan Gng, va cin
tao thanh dugc loc ra, rira bang nudc va 1am kho trong diéu kién chan khéng cao. Thu

duge 81mg (89% theo 1y thuyét) hop chét dich mong mudn.

'TH-NMR (400 MHz, DMSO-d¢): 8 = 8,19 (q, 1H), 7,95 (d, 2H), 7,67 (s, 1H), 7,58 (d,
2H), 7,48 (d, 2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,09 (t, 2H), 3,74 (q, 2H),
3,50 (vach nam, 2H), 1,09 (t, 3H),

LC-MS (Phuong phéap 7): R¢ = 2,87 phut; MS (ESIpos): m/z = 548 [M+H]".
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Vidu4

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-6-(dimetylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
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Cl
O nhiét d6 100°C, 80mg (0,15mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A]
va 28mg (0,30mmol) metansulfonamit dwgc khudy trong 1,5ml DMF qua dém. Sau
khi dé ngudi, san phdm thd duoc tinh ché bang HPLC diéu ché (axetonitril/nudc). Thu
dugc 41mg (50% theo ly thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-dg): = 7,96 (d, 2H), 7,70 (s, 1H), 7,59 (d, 2H), 7,51 (d,
2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,09 (t, 2H), 3,74 (q, 2H), 3,34 (s, 6H),

LC-MS (Phuong phap 7): R¢= 2,81 phut; MS (ESIpos): m/z = 548 [M+H]".
Vidu$5

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-6-[ etyl(metyl)amino]-4-[4-(2-
hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril
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0 RT, 60mg (0,11mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A]
va 0,019ml (0,22mmol) N-etylmetylamin duoc khudy trong 1,5ml THF trong thoi gian
30 phut. Khoang 15ml nuéc dugc thém vao to hdn hgp phan tng, va pha nuée duge
chiét 3 1an vdi etyl axetat. Cac pha hiru co két hop duoc rira mot 1an véi dung dich
natri clorua, dugc lam kho trén natri sulfat, dugc c6 dac béng cach lam bay hoi va lam
kho trong diéu kién chan khong cao. Thu duoc 63mg (99% theo ly thuyét) hop chit

dich mong mudn.

'H-NMR (400 MHz, DMSO-de): & = 7,95 (d, 2H), 7,69 (s, 1H), 7,58 (d, 2H), 7,51 (d,
2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,09 (¢, 2H), 3,80-3,70 (m, 4H), 3,31 (s,
3H), 1,19 (¢, 3H).

LC-MS (Phuong phép 3): R¢= 3,02 phut; MS (ESIpos): m/z = 562 [M+H]".
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Vidu6

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-6-(dietylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

o >N
CN
NC | N
=
HC” N7 N S/Y\S
J V=

Cl

O nhiét d6 trong phong, 60mg (0,11mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 0,023ml (0,22mmol) dietylamin dugc khudy trong 1,5ml THF trong
thoi gian 30 phat. Khoang 15ml nudc duge thém vao hdn hop phan tng, va pha nuéc
duoc chiét 3 14n bang etyl axetat. Cac pha hitu co két hop dwgc rira mot 1an bang dung
dich nudc natri clorua bdo hoa, duge lam kho trén natri sulfat, dugc co dac béng cach
lam bay hoi va lam kho trong diéu kién chan khong cao. Thu dugc 67mg (99% theo ly
thuyét, do tinh khiét 95%) hop chat dich mong mudn.

'H-NMR (400 MHz, DMSO-ds): & = 7,95 (d, 2H), 7,70 (s, 1H), 7,59 (d, 2H), 7,49 (d,
2H), 7,10 (d, 2H), 4,91 (t, 1H), 4,70 (s, 2H), 4,09 (t, 2H), 3,80-3,70 (m, 6H), 3,31 (s,
3H), 1,20 (t, 6H).

LC-MS (Phuong phap 3): R¢= 3,11 phutt; MS (ESIpos): m/z =576 [M+H]".
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Vidu7

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(propan-2-ylamino)pyridin-3,5-dicarbonitril

O/\/OH
NC CN
H,C | N
DN P
H,c” N7 DN s/\(\S
N\

Cl

O nhiét do trong phong, 60mg (0,11mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 0,011ml (0,13mmol) isopropylamin dwgc khudy trong 1,5ml THF trong
thoi gian 60 phuat. Sau d6, 11ul (0,13mmol) isopropylamin nita dugc thém vao, va hdn
hop duogc khudy & nhiét do trong phong thém 60 phut nita. Khoang 10ml nude duge
thém vao hdn hop phan tng, va chit két tua tao thanh dugc loc ra, rira béng nudc va
lam kho trong diéu kién chan khong cao. Thu duge 35mg (56% theo ly thuyét) hop

chat dich mong muon.

'H-NMR (400 MHz, DMSO-de): & = 7,96 (d, 2H), 7,80 (d, 1H), 7,67 (s, 1H), 7,58 (d,
2H), 7,48 (d, 2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,68 (s, 2H), 4,50-4,39 (m, 1H), 4,09 (t,
2H), 3,74 (q, 2H), 1,13 (d, 6H),

LC-MS (Phuong phap 7): Ri = 2,98 phut; MS (ESIpos): m/z = 562 [M+H]".
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Vidu8

2-(Azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

OH
o >
NG A _CN
|/ _
N\

Cl
O nhiét d6 trong phong, 100mg (0,19mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 0,015ml (0,22mmol) azetidin duoc khudy trong 2,5ml THF qua dém.
Sau dé, bd sung thém 0,025ml (0,36mmol) azetidin nita, va hdn hop lai tiép tuc duoc
khudy & nhiét d trong phong qua d&m. Khoang 10ml nude duge thém vao hdn hop
phéan tng, va chét két tha tao thanh dugc loc ra, rira bing nude va lam kho trong didu

kién chin khong cao. Thu dugc 85mg (82% theo ly thuyét) hop chét dich mong mudn.

'H-NMR (400 MHz, DMSO-d¢): 8 = 7,95 (d, 2H), 7,68 (s, 1H), 7,59 (d, 2H), 7,47 (d,
2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,68 (s, 2H), 4,48 (br s, 4H), 4,08 (t, 2H), 3,73 (q, 2H),
2,38 (vach ndm, 2H).

LC-MS (Phuong phép 4): R = 1,52 phut; MS (ESIpos): m/z = 560 [M+H]".
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Vidu9

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-6-(xyclopropylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

OH
O/\/

Cl

O nhiét d6 trong phong, 50mg (0,09mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 0,013ml (0,19mmol) xyclopropanamin duoc khudy trong 1,3ml DMF
qua dém. San pham thd dugc tinh ché truc tidp biang HPLC didu ché
(axetonitril/nuéc). Céc phan doan san phim thu dugc duge hoa tan mot 1an nita trong
2ml DMF, 0,013ml (0,19mmol) xyclopropanamin dugc thém vao va hdn hop duge
khudy & nhiét do trong phong qua dém. Sau d6, san phdm thé duoc tinh ché thém
bang HPLC diéu ché (axetonitril/nuéc). Thu duoc 20mg (39% theo ly thuyét) hop

chat dich mong muon.

'H-NMR (400 MHz, DMSO-dg): & = 8,30 (br s, 1H), 7,94 (d, 2H), 7,68 (s, 1H), 7,59
(d, 2H), 7,48 (d, 2H), 7,10 (d, 2H), 4,90 (t, 1H), 4,78 (s, 2H), 4,09 (t, 2H), 3,74 (q,
2H), 3,01-2,94 (m, 1H), 0,78-0,65 (m, 4H).

LC-MS (Phuong phap 6): Ri = 3,05 phuts; MS (ESIpos): m/z = 560 [M+H]".
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Vidu 10

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-6-(xyclobutylamino)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

o >N

Cl
O nhiét do trong phong, 80mg (0,15mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]|pyridin-3,5-dicarbonitril
[Vi du 2A] va 26ul (0,30mmol) xyclobutanamin duge khudy trong 1,5ml DMF qua
dém. Sau d6, hdn hop phan ting dugc tinh ché bang HPLC diéu ché (axetonitril/nuéce).

Thu duoc 56mg (65% theo ly thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-de): & = 8,28 (d, 1H), 7,97 (d, 2H), 7,68 (s, 1H), 7,59 (d,
2H), 7,48 (d, 2H), 7,11 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,59 (vach nam, 1H), 4,09
(t, 2H), 3,74 (q, 2H), 2,20-2,10 (m, 4H), 1,68-1,49 (m, 2H).

LC-MS (Phuong phéap 6): Ry = 3,18 phut; MS (ESIpos): m/z = 574 [M+H]".
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Vidu 1l

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(3,3,3-triflopropyl)amino]pyridin-3,5-dicarbonitril

O/\/OH
CN
. NC X
Fﬂ\/\ '
~
F N~ N s/\(\
H S
N\

Cl

O nhiét d6 100°C, 150mg (0,21mmol, do tinh khiét khoang 74%) 2-clo-6-({[2-
(4-clophenyl)-1,3-thiazol-4-ylmetyl} sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-
3,5-dicarbonitril [Vi du 2A] va 93mg (0,82mmol) 3,3,3-triflopropan-1-amin dugc
khudy trong 2ml DMF trong thoi gian 2 gid. Sau do, hdn hop phan ung dugc lam
lodng vé6i khoang 1ml nuéc va khoang 3ml THF va duoc tinh ché bang HPLC diéu
ché (axetonitril/nugc + TFA 0,1%). Thu dugc 105mg (83% theo Iy thuyét) hop chét
dich.

'H-NMR (400 MHz, DMSO-de): & = 8,32 (t, 1H), 7,93 (d, 2H), 7,68 (s, 1H), 7,58 (d,
2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,91 (t, 1H), 4,73 (s, 2H), 4,09 (¢, 2H), 3,78-3,69 (m,
4H), 2,61-2,49 (m, 2H).

LC-MS (Phuong phép 2): Rt = 1,34 phtt; MS (ESIpos): m/z= 616 [M+H]".

-125-



22262

Viduy 12

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(propylamino)pyridin-3,5-dicarbonitril

o ™"
NC X CN
HSC\/\N N/ S/\K\S
H

Cl
O nhiét d6 trong phong, 100mg (0,19mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]|pyridin-3,5-dicarbonitril
[Vi du 2A] va 30ul (0,37mmol) n-propylamin dugc khudy trong 2,5ml THF trong thoi
gian 2 gid. Sau d6, hdn hop phan tmg dugc tinh ché bang HPLC diéu ché
(axetonitril/nudc + TFA 0,1%). Thu dugc 67mg (64% theo ly thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-de): § = 8,20 (t, 1H), 7,94 (d, 2H), 7,63 (s, 1H), 7,58 (d,
2H), 7,49 (d, 2H), 7,11 (d, 2H), 4,90 (t, 1H), 4,70 (s, 2H), 4,09 (t, 2H), 3,74 (q, 2H),
3,43-3,34 (m, 2H), 1,49 (vach nam, 2H), 0,78 (t, 3H).

LC-MS (Phuong phéap 2): R¢ = 1,40 phat; MS (ESIpos): m/z = 562 [M+H]".
Vidu 13

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylmetyl }sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-(piperidin-1-yl)pyridin-3,5-dicarbonitril
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o >
NC | N
= =
N~ N s/\(\S
| V=

Cl

O nhiét d6 trong phong, 300mg (0,4 lmmol, do tinh khiét khoang 74%) 2-clo-6-
({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A] va 163ul (1,65mmol)
piperidin dugc khudy trong 5,6ml THF trong thoi gian 2 gid. Sau d6, hdn hop phan
tmg duoc lam lodng véi khoang 1ml nudc va khoang 3ml THF va duoc tinh ché biang
HPLC diéu ché (axetonitril/nudc + TFA 0,1%). Thu duoc 215mg (89% theo Iy thuyét)
hop chét dich.

'H-NMR (400 MHz, DMSO-de): & = 7,96 (d, 2H), 7,69 (s, 1H), 7,58 (d, 2H), 7,54 (d,
2H), 7,11 (d, 2H), 4,90 (br s, 1H), 4,69 (s, 2H), 4,09 (t, 2H), 3,88-3,78 (m, 4H), 3,74
(t, 2H), 1,70-1,54 (m, 6H).

LC-MS (Phuong phép 2): Ry = 1,45 phut; MS (ESIpos): m/z = 588 [M+H]".

Céc hop chit néu trong céc vi du néu trong Bang 4 duge diéu ché tvong tu nhu
hop chit dugc néu & Vi du 13 tir cac nguyén li€u ban dau thich hop. Lugng amin duoc
bd sung vao 1a nam trong khoang tir 2,2 dén 4 duong lugng dua trén 2-clo-6-({[2-(4-
clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-
3,5-dicarbonitril [Vi du 2A]:
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Vidusd

Céu tric (hiéu suat)

LC-MS:

Rt [phut]
(Phuong
phép); MS
(ESI):
[M+H]*

m/z

'H-NMR (DMSO-
de):

14

=
CH, HN™ N

(34% theo ly thuyét)

1,69 phat

(Phuong
phap  4);
m/z =590

d (400 MHz) =
8,20 (t, 1H), 7,95
(d, 2H), 7,64 (s,
1H), 7,58 (d, 2H),
7,50 (d, 2H), 7,11
(d, 2H), 4,90 (t,
1H), 4,71 (s, 2H),
4,08 (t, 2H), 3,74
(9, 2H), 3,48 (q,
2H), 1,51 (vach
bay, 1H), 1,39 (q,
2H), 0,80 (d, 6H),
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Vi dy sd Chu tric (hiéu suét) LC-MS: 'H-NMR (DMSO-
R:  [phut]|de):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
15 oM 1,45 phat|s (400 MHz) =
(Phwong  |7,94 (d, 2H), 7,69
phdp  2);|(s, 1H), 7,58 (d,
m/z=602 |2H), 7,50 (d, 2H),
Ne i XN 7,10 (d, 2H), 4,69
~
N~ N S/Y\S (s, 2H), 4,09 (t,
\. 2H), 3,92-3,59 (m,
TH), 1,78 (br s,
4H), 1,50 (br s,
4H),
Cl )
(93% theo ly thuyét)
16 o> 1,69  phat|§ (400 MHz) =
(Phuong  |7,94 (d, 2H), 7,68
phdp  4);|(s, 1H), 7,58 (d,
NC. KN m/z=602 |2H), 7,52 (d, 2H),
| 7,10 (d, 2H), 4,69
—
Q i g (s, 2H), 4,55 (d,
N\
H,C 2H), 4,09 (t, 2H),
3,76 (t, 3H), 3,18
(t, 2H), 1,72-1,60
Cl
(94% theo ly thuyét) (m, 3H), L11 (q,

2H), 0,86 (d, 3H),
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Vi du sb Céu trac (hiéu sut) LC-MS: 'H-NMR (DMSO-
R:  [phat] |ds):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
17 O/\/OH 1,30 phut|§ (400 MHz) =
(Phuong  |7,95 (d, 2H), 7,70
phép  2);|(s, 1H), 7,59 (d,
m/z=7590 |2H), 7,54 (d, 2H),
NC XN 7,11 (d, 2H), 4,69
| _ (s, 2H), 4,09 (t,

(\N N s/\(\

\) S 2H), 3,93-3,87 (m,

@] N=
4H), 3,73 (t, 2H),
3,71-3,62 (m, 4H),

Cl
(95% theo ly thuyét)
18 o0 1,52 phit|§ (400 MHz) =
(Phuong  |7,95 (d, 2H), 7,67
phép  2);|(s, 1H), 7,59 (d,
NG A CN m/z=616 |2H), 7,54 (d, 2H),
| P 7,11 (d, 2H), 4,68
7@ e " (s, 2H), 4,09 (,
N\

Hﬁc 2H), 3,86-3,80 (m,
4H), 3,73 (t, 2H),
1,40-1,36 (m, 4H),

Cl
(96% theo ly thuyét) 0,92 (s, 6H),
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Vi du sb Cau trtc (hiéu suit) LC-MS: "H-NMR (DMSO-
R:  [phat]|ds):
(Phuong
phéap); MS
(ESI): m/z
[M+H]*
19 o ~OH 1,32 phat|8 (400 MHz) =
(Phuong  [7,94 (d, 2H), 7,70
phap  2);|(s, 1H), 7,58 (d,
m/z =598 |2H), 7,54 (d, 2H),
NC N 7,11 (d, 2H), 6,50-
. | P A 6,18 (m, 1H), 4,70
- W) . S (s, 2H), 4,32-4,20
(m, 2H), 4,09 (,
F 2H), 3,74 (t, 2H),
3,49 (s, 3H),
Cl
(63% theo ly thuyét)
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Viduso

Céu trac (hiéu suét)

LC-MS:

R:  [phut]
(Phuong
phéap); MS
(ESI):
[M+H]"

m/z

TH-NMR (DMSO-
de):

20

(86% theo 1y thuyét)

1,40 phat

(Phuong
phap  2);
m/z=1576

d (400 MHz) =
7,95 (d, 2H), 7,68
(s, 1H), 7,58 (d,
2H), 7,53 (d, 2H),
7,11 (d, 2H), 4,69
(s, 2H), 4,09 (t,
2H), 3,76-3,60 (m,
4H), 3,32 (s, 3H),
1,62 (vach sau,
2H), 0,80 (t, 3H),

-132-




22262

Vi du s6 Céu tric (hiéu suat) LC-MS: 'H-NMR (DMSO-
R¢ [phut] | de):
(Phuong
phéap); MS
(ESI): m/z
[M+H]*
21 o~ 1,32 phut|§ (400 MHz) =
(Phuong  |7,96 (d, 2H), 7,69
phap  2);|(s, 1H), 7,59 (d,
m/z=592 |2H), 7,52 (d, 2H),
Ne | M 7,11 (d, 2H), 4,69
HiCsy Z S/Y\S (s, 2H), 4,09 (t,
N= 2H), 3,96 (t, 2H),
/OH 3,74 (t, 2H), 3,54
H,C (t, 2H), 3,40 (s,
o 3H), 3,20 (s, 3H),
(87% theo ly thuyét)
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Vidu sb Cau trac (hiéu suat) LC-MS: 'H-NMR (DMSO-
R.  [phut]|de):
(Phuong
phép); MS
(ESI): m/z
[M-+H]*
22 o~ 1,28  phat|§ (400 MHz) =
(Phuong 8,12 (t, 1H), 7,94
phdp  2);|(d, 2H), 7,69 (s,
m/z=3578 |1H), 7,59 (d, 2H),
N XN 7,49 (d, 2H), 7,11
HNT SN S/Y\S (d, 2H), 4,90 (,
N= 1H), 4,70 (s, 2H),
0 4,09 (t, 2H), 3,74
e (. 2H), 3,68 (q,
o 2H), 3,42 (t, 2H),
3,19 (s, 3H),
(87% theo ly thuyét)
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Vi du s Cau trtc (hiéu suat) LC-MS: 'H-NMR (DMSO-
Rt [phut] | de):
(Phuong
phép); MS
(ESI): m/z
[M+H]"
23 O 1,33  phit{§ (400 MHz) =
(Phuong  |8,11 (t, 1H), 7,95
phép  2);((d, 2H), 7,68 (s,
m/z=592 |1H), 7,59 (d, 2H),
NC N 7,49 (d, 2H), 7,11
| _ d, 2H), 4,70 (s,
HN" N S/Y\
. S 2H), 4,09 (t, 2H),
3,74 (t, 2H), 3,65
ro (q 2H), 348 (,
CH, 2H), 3,38 (q, 2H),
Cl 1,03 (t, 3H),
(88% theo ly thuyét)
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Vi du s6 Cu tric (hidu suat) LC-MS: 'H-NMR (DMSO-
Rt [phut] | ds):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
24 o >N 1,37 phut{§ (400 MHz) =
(Phuong  |7,96 (d, 2H), 7,68
phdp  2);|(s, 1H), 7,59 (d,
m/z =618 |2H), 7,55 (d, 2H),
NC CN
| ~ 7,10 (d, 2H), 4,68
O N7 s/\\%\s (s, 2H), 4,13-4,05
o N= (m, 4H), 3,72 (,
éH3 2H), 3,67-3,58 (m,
2H), 3,50-3,38 (m,
cl 1H), 3,23 (s, 3H),
1,96-1,87 (m, 2H),
(35% theo 1y thuyét) 1,56-1,46 (m, 2H),
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Vi du s Chu trac (hiu suat) LC-MS: 'H-NMR (DMSO-
R:  [phut]|ds):
(Phuong
phép); MS
(ESI): m/z
[M+H]*

25 O/\/OH 1,58 phut|§ (400 MHz) =
(Phuong  |7,95 (d, 2H), 7,69
phap  4)|(s, 1H), 7,59 (d,
m/z=618 |2H), 7,49 (d, 2H),

NC | N CN
7 =
YT
< N\
0,
H,C
(68% theo ly thuyét)

7,10 (d, 2H), 4,70
(s, 2H), 4,14 (br s,
1H), 4,09 (t, 2H),
3,99-3,70 (m, 6H),
3,48-3,34 (m, 2H),
2,12-1,93 (m, 2H),
1,05 (t, 3H),
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Vi du 26

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-6-(3,3-diflopyrolidin-1-yl)-4-
[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

OH
O/\/
N
NC l X C
= =
>C/N ST
F N=

Cl

O nhiét @6 trong phong, 100mg (0,19mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl|metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
[Vi du 2A] va 53mg (0,37mmol) 3,3-diflopyrolidin hydroclorua va 52ul (0,37mmol)
trietylamin dugc khudy trong 2,5ml THF trong thoi gian 2 gid. Sau d6, hdn hop phan
mg dugc lam lodng véi khoang 1ml nude va khoang 3ml THF va dugc tinh ché bang
HPLC diéu ché (axetonitril/nuéc + TFA 0,1%). Thu dwoc 62mg (54% theo 1y thuyét)
hop chét dich.

"H-NMR (400 MHz, DMSO-ds): 6 = 7,92 (d, 2H), 7,71 (s, 1H), 7,58 (d, 2H), 7,50 (d,
2H), 7,11 (d, 2H), 4,72 (s, 2H), 4,29 (t, 2H), 4,17-4,07 (m, 4H), 3,73 (t, 2H), 2,62-2,50
(m, 2H).

LC-MS (Phuong phap 2): Ri = 1,35 pht; MS (ESIpos): m/z = 610 [M+H]".

Céc hop chét duoc néu trong cac Vi du duge néu trong Bang 5 duge didu ché
twong tw nhu hop chit cia Vi du 26 tir cac nguyén liéu ban diu thich hop. Lugng

amin dugc bd sung vao 1a 1,5-2 duong luong, tirc 1a 2-3 duong lugng trietylamin dua
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2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-

22262

hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril [Vi du 2A]:

Bang 5:
Vi du Chu trac LC-MS: 'H-NMR (DMSO-
Sé (hiéu suét) R:  [phit]|de):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
27 o O 1,36  phit|d (400 MHz) =
(Phuwong  |7,95 (d, 2H), 7,70
phap  2);((s, 1H), 7,59 (d,
" o m/z =624 |2H), 7,55 (d, 2H),
| = 7,12 (d, 2H), 4,90
7@1 N N t, 1H), 471 (s,
F N= 2H), 4,09 (t, 2H),
" 4,02-3,93 (m, 4H),
3,74 (q, 2H), 2,19-
cl 2,05 (m, 4H),
(48% theo ly thuyét)
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Vi du Céu triic LC-MS: "H-NMR (DMSO-
S6 (hidu suét) R  [phut] |de):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
28 oo 1,63  phut|§ (400 MHz) =
(Phuong 7,95 (d, 2H), 7,69
phép  4);((s, 1H), 7,58 (d,
NC._A_ON m/z =656 |2H), 7,56 (d, 2H),
P 7,11 (d, 2H), 4,90
N=NT ST YT (br s, 1H), 4,70 (s,
= 2H), 4,64 (d, 2H),
i 4,09 (t, 2H), 3,74
. (t, 2H), 322 (t,
2H), 2,78-2,62 (m,
(87% theo ly thuyét) 1H), 1,91-1,82 (m,

2H), 1,50-1,39 (m,
2H),
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Vi du CAu trac LC-MS: 'H-NMR (DMSO-
S (hidu suét) R:  [phut]|ds):
(Phuong
phép); MS
(ESI): m/z
[M+H]*
29 o~ 1,36  phit|s (400 MHz) =
(Phwong 17,96 (d, 2H), 7,71
phap  2);|(s, 1H), 7,58 (d,
m/z=7596 |2H), 7,49 (d, 2H),
NC o CN 7,12 (d, 2H), 4,89
| _ t, 4H), 4,71 (s,
N~ N S/\(\S
P . 2H), 4,09 (t, 2H),
. 3,74 (t, 2H),
Cl
(89% theo 1y thuyét)
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Vi du Cau tric LC-MS: 'H-NMR (DMSO-
Sé (hiéu suét) R¢  [phut]|ds):
(Phuong
phip); MS
(ESI): m/z
[M-+H]*
30 o ~OH 1,32 phat|§ (400 MHz) =
(Phuong  |7,96 (d, 2H), 7,69
phép  2);|(s, 1H), 7,58 (d,
m/z=3590 |2H), 7,47 (d, 2H),
NC AN 7,10 (d, 2H), 4,85
| _ (br s, 1H), 4,72-
N~ N s/\(\S
J:l . 455 (m, 4H),
Q 4,32-4,28 (m, 1H),
CH, 4,27-4,15 (m, 2H),
4,09 (t, 2H), 3,74
Cl (t, 2H), 3,24 (s,
(76% theo ly thuyét) 3H).
Vidy31l

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl }sulfanyl)-6-(3,3-diflopiperidin-1-yl)-4-

[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril
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O/\/OH
CN
NC l N
F = _
F N~ N S/Y\S
N\

Cl

O nhiét d6 trong phong, 150mg (0,20mmol, do tinh khiét khoang 74%) 2-clo-6-
({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-4-[4-(2-
hydroxyetoxy)phenyl|pyridin-3,5-dicarbonitril [Vi du 2A], 64mg (0,41mmol) 3,3-
diflopiperidin hydroclorua va 57ul (0,41mmol) trietylamin dugc khudy trong 3ml
THF trong thoi gian 2 gid. Sau d6, hdn hop phan ing dugce 1am lodng véi khoang 1ml
nuéce va khoang 3ml THF va duoc tinh ché bang HPLC diéu ché (axetonitril/nude +
TFA 0,1%). Thu dugc 90mg (71% theo 1y thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-ds): & = 7,95 (d, 2H), 7,69 (s, 1H), 7,56 (d, 4H), 7,12 (d,
2H), 4,90 (br s, 1H), 4,71 (s, 2H), 4,17 (t, 2H), 4,09 (t, 2H), 3,92-3,85 (m, 2H), 3,74 (1,
2H), 2,20-2,07 (m, 2H), 1,86-1,78 (m, 2H).

LC-MS (Phuong phap 2): R; = 1,34 phut; MS (ESIpos): m/z = 624 [M+H]".
Vidu32

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[(2,2,2-trifloetyl)amino]pyridin-3,5-dicarbonitril
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O/\/OH
NC N CN
i |
F%N N e N
) /\[ \>’©,0|
S
140mg (0,260mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-

yllmetyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A]
va 52mg (0,519mmol) 2,2,2-triflo-1-aminoetan dugc hoa tan trong 2ml
tetrahydrofuran va dugc khudy & nhiét do trong phong qua dém. Bb sung tiép 52mg
(0,519mmol) 2,2,2-triflo-1-aminoetan vao va tiép tuc khuéy trong thoi gian 6 gio, sau
d6, hdn hop phan ting dugce 1am néng téi nhiét do 50°C va duoc khudy & nhiét do nay
qua dém. B4 sung thém 52mg (0,519mmol) 2,2,2-triflo-1-aminoetan vao. Sau d6, hdn
hop duogc khudy ban ddu & nhiét o 50°C trong thoi gian 2 gidr va sau d6 dudi nhiét do
hdi lwu trong thoi gian 4 gid. Khong can bude xir Iy két thiic phan tng, hdn hop phan
ting dugc tinh ché bang HPLC diéu ché. Thu dugc 36mg (hiéu suét: 23%) hop chét
dich.

'"H-NMR (400 MHz, DMSO-de): & = 8,59 (t, 1H), 7,95 (d, 2H), 7,69 (s, 1H), 7,58 (d,
2H), 7,53 (d, 2H), 7,13 (d, 2H), 4,92 (t, 1H), 4,71 (s, 2H), 4,31 (m, 2H), 4,09 (t, 2H),
3,74 (m, 2H).

LC-MS (Phuong phép 1): R¢=2,77 phut; MS (ESIpos): m/z =602 [M+H]".
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Vi du 33

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-6-[ (2-floetyl)Jamino]-4-[4-(2-
hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

O/\/OH
NC | N CN
F —
\/\H N s/\[N\>—’®‘C|
S
140mg (0,260mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A],
52mg (0,519mmol) 2-floetylamin hydroclorua va 67mg (0,519mmol) N,N-
diisopropyletylamin dugc hoa tan trong 2ml tetrahydrofuran va duoc khudy & nhiét do
trong phong qua dém. Khong can bude xit ly két thic phan tng, hdn hop phan tng
dugc tinh ché bang HPLC diéu ché. Thu dwgc 78mg (hidu suét: 53% theo 1y thuyét)
hop chét dich.

'H-NMR (400 MHz, DMSO-ds): & = 8,29 (t, 1H), 7,95 (d, 2H), 7,68 (s, 1H), 7,57 (d,
2H), 7,50 (d, 2H), 7.12 (d, 2H), 4,91 (t, 1H), 4,69 (s, 2H), 4,59 (t, 1H), 4,47 (t, 1H),
4,08 (t, 2H), 3,84 (m, 1H), 3,80-3,73 (m, 3H).

LC-MS (Phuong phép 2): R; = 1,27 phut; MS (ESIpos): m/z = 566 [M+H]".
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Vidu 34

2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylmetyl} sulfanyl)-6-[(2,2-difloety])Jamino]-4-[4-
(2-hydroxyetoxy)phenyl]|pyridin-3,5-dicarbonitril

O/\/OH
NC N CN
: | N
N N S
\'[:/\H /\[ \>’®—CI
S
140mg (0,260mmol) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A],
6lmg (0,519mmol) 2,2-difloetylamin hydroclorua va 67mg (0,519mmol) N,N-
diisopropyletylamin dwgc hoa tan trong 2ml tetrahydrofuran va duoc khudy & nhiét do
trong phong qua dém. Khong cin bude xir Iy két thuc phan ung, hdn hop phéan tGng
dugc tinh ché bing HPLC diéu ché. Thu dwoc 77mg (hiéu sudt: 51% theo 1y thuyét)
hop chét dich.

'H-NMR (400 MHz, DMSO-de): & = 8,41 (m, 1H), 7,95 (d, 2H), 7,69 (s, 1H), 7,57 (d,
2H), 7,51 (d, 2H), 7,13 (d, 2H), 6, 17 (tt, 1H), 4,92 (t, 1H), 4,72 (s, 2H), 4,09 (, 2H),
3,90 (m, 2H), 3,75 (m, 2H).

LC-MS (Phuong phap 2): Ry = 1,28 phut; MS (ESIpos): m/z = 584 [M+H]".
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Vidu 35

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]-
6-[metyl(2,2,2-trifloetyl)amino]pyridin-3,5-dicarbonitril

O/\/OH
NC N CN
- »
FY\N N S/Y\
| S
F CH, N=

Cl

41mg (0,27mmol) 2,2,2-triflo-N-metyletanamin hydroclorua dugc hoa tan
trong 2ml DMF, 40mg Amberlyst A-21 dugc bd sung va hdn hop duoc khudy & nhiét
d6 trong phong trong thdi gian 30 phut. Hon hop duge loc ra va duoc bd sung vao
100mg (0,14mmol, d¢ tinh khiét khoang 74%) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-
4-yl|metyl }sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du
2A], va dung dich duoc khudy ¢ nhiét d trong phong qua dém. Trong mot binh khac,
mdt lwong 82mg (0,54mmol) 2,2,2-triflo-N-metylethanamin hydroclorua khéac dugc
hoa tan trong 0,5ml DMF, 80mg Amberlyst A-21 duoc thém vao va hdn hgp duoc
khudy & nhiét do trong phong trong thoi gian 30 phut. Hon hop duoc loc ra va dugc
dd vao dung dich thtr nhit. Hén hop phan tmg thu dugc duge khudy & nhiét d9 trong
phong qua dém. Sau d6, hdn hop duge dun néng t6i nhiét dd 60°C, va hdn hgp phan
ung dugc khuéy 0 nhiét do nay qua dé€m, sau d6 n6 dugc gia nhiét t¢1 nhiét do 100°C.
Sau khi khuéy & nhiét do 100°C qua dém, hdn hop dugc lam lodng véi mot it
nuée/THE va duge tinh ché bang HPLC didu ché (axetonitril/nuée + TFA 0,1%). Thu
duoc 64mg (74% theo 1y thuyét) hop chat dich.
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'H-NMR (400 MHz, DMSO-ds): & = 7,94 (d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,56 (d,
2H), 7,11 (d, 2H), 4,90 (br s, 1H), 4,78 (g, 2H), 4,70 (s, 2H), 4,09 (t, 2H), 3,73 (t, 2H),
3,51 (s, 3H).

LC-MS (Phuong phép 2): Ri = 1,36 phut; MS (ESIpos): m/z =616 [M+H]".
Vidu 36

2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-6-[etyl(2,2,2-trifloetyl)amino]-
4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril

O/\/OH
NC N CN
FQ\/\N N S/\(\S
L N=
F CH

Cl

133mg (0,8 Immol) N-etyl-2,2,2-trifloetanamin hydroclorua dugc hoa tan trong
2ml DMF, 130mg Amberlyst A-21 duoc thém vao va hdn hop dugc khudy & nhiét do
trong phong trong thoi gian 30 phut. Hdn hop duoc loc ra va dugc bd sung vao 100mg
(0,14mmol, d6 tinh khiét khoang 74%) 2-clo-6-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-4-[4-(2-hydroxyetoxy)phenyl]pyridin-3,5-dicarbonitril [Vi du 2A],
va dung dich duoc khudy & nhiét do trong phong qua dém. Sau d6, hdn hop duoc gia
nhiét t&i nhiét dd 60°C va duoc khudy ¢ nhiét dd ndy qua dém. Trong mdt binh khéc,
mot luong 87mg (0,54mmol) cia 2,2,2-triflo-N-metylethanamin hydroclorua khac
duoc hoa tan trong 0,5ml DMF, 88mg Amberlyst A-21 dugc thém vao va hdn hop
duoc khuéy ¢ nhiét do trong phong trong thoi gian 30 pht. Hén hop duoc loc va

duoc bd sung vao dung dich thir nhét. Hén hop phan tmg thu dugc duge khudy & nhiét
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dd 100°C trong thoi gian 4,5 gio. Sau d6, hdn hop dugc lam lodng v&i mot it
nuéc/THF va duge tinh ché bing HPLC didu ché (axetonitril/nude + TFA 0,1%). Thu
duge 37mg (41% theo ly thuyét) hop chét dich.

"H-NMR (400 MHz, DMSO-de): 6 = 7,94 (d, 2H), 7,71 (s, 1H), 7,58 (d, 2H), 7,54 (d,
2H), 7,11 (d, 2H), 4,78 (q, 2H), 4,70 (s, 2H), 4,09 (t, 2H), 3,93 (q, 2H), 3,74 (t, 2H),
1,26 (t, 3H).

LC-MS (Phuong phap 2): Ry = 1,40 phut; MS (ESIpos): m/z = 630 [M+H]".
Vidu 37

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl beta-alanyl-L-alaninat

HIO

O/\/O\[(\ J\/\

Cl

Pau tién, 90mg (0,113mmol) 2-{4-[2-(azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl]metyl}sulfanyl)-3,5-dixyanopyridin-4-yl]phenoxy }etyl N-(tert-
butoxycarbonyl)-beta-alanyl-L-alaninat [Vi du 4A] dugc cho vao 3,5ml diclometan.
0,347ml (4,502mmol) axit trifloaxetic dugc thém vao, va sau do, dung dich phan tng
duoc khudy & nhiét d6 trong phong qua dém. Dung dich phan tng duoc ¢b dic bang

cach lam bay hoi va cin duge tinh ché bang HPLC diéu ché (axetonitril/nuée + TFA
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0,1%). Dé tinh ché thém, san phdm dugc tinh ché mot 1an nita bing HPLC diéu ché
(cOt nguyén li€u: XBridge; pha ddng: axetonitril/amoniac chtta nudc 0,1% = 65/35).

Thu duge 51mg (65% theo ly thuyét) hop chit dich.

'H-NMR (400 MHz, DMSO-ds): & = 8,38 (d, 1H), 7,94 (d, 2H), 7,67 (s, 1H), 7,58 (d,
2H), 7,47 (d, 2H), 7,12 (d, 2H), 4,65 (s, 2H), 4,53-4,32 (m, 6H), 4,30-4,23 (m, 3H),
2,75-2,68 (m, 2H), 2,42-2,32 (m, 2H), 2,18 (t, 2 H) 1,27 (d, 3H).

LC-MS (Phuong phéap 1): R¢= 2,25 phut; MS (ESIpos): m/z =702 [M+H]".
Vidu 38

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-(propyl-
amino)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat

Hy

|IIIO

Cl

Dau tién, 873mg (1,191mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(propylamino)pyridin-4-yl]phenoxy}etyl =~ N-(tert-
butoxycarbonyl)-L-alaninat [Vi du 14A] dugc cho vao 29ml diclometan. 1,84ml
(23,817mmol) axit trifloaxetic dugc thém vao, va sau do6, dung dich phan ng dugc

khudy & nhiét d trong phong qua dém. Dung dich phan ng dugc cd dic bang cach
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1am bay hoi va cin dugc nghién nho bang dietyl ete. Chit rin tao ra duoc loc va lam

kho. Thu duge 914mg (89% theo 1y thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-de): & = 8,32 (br s, 2H), 8,22 (t, 1H), 7,94 (d, 2H), 7,62
(s, 1H), 7,58 (d, 2H), 7,52 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,62-4,49 (m, 2H), 4,38-
4,28 (m, 2H), 4,19 (q, 1H), 3,40 (q, 2H), 1,50 (vach sau, 2H), 1,40 (d, 3H), 0,78 (1,
3H),

LC-MS (Phuong phép 4): R; = 1,37 phuat; MS (ESIpos): m/z =633 [M+H-TFA]".
Vidu 39

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(metyl-
amino)pyridin-4-yl]phenoxy }etyl L-alaninat trifloaxetat

CH,
/\/O ;
0 \ﬂ/\NH2
@)
x CF,CO,H
NC N CN
H.C =
3 \N N S/Y\
H S
N\

Cl

Pau tién, 2,18z (3,091mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(metylamino)pyridin-4-yl]phenoxy } etyl N-(tert-
butoxycarbonyl)-L-alaninat [Vi du 17A] dugc cho vao 45ml diclometan. 4,76ml
(61,821mmol) axit trifloaxetic dugc thém vao, va sau do, dung dich phan tng dugc

khudy & nhiét d6 trong phong qua dém. Dung dich phén ting dugc co dic trén thiét bi
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bay hoi cét xoay va cin duoc tinh ché bang HPLC diéu ché (axetonitril/nuéc + TFA

0,1%). Thu duoc 2,04g (92% theo 1y thuyét) hop chét dich.
LC-MS (Phuong phap 2): R¢ = 1,10 phut; MS (ESIpos): m/z = 605 [M+H-TFA]".
Vi du 40

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat

CH,
/\/O ;
0 \ﬂ/\NH2
(@)
x CF,CO,H
CN
NC I N
= =
Oy
N\

Cl

Pau tién, 250mg (0.335mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}jetyl ~N-(tert-
butoxycarbonyl)-L-alaninat [Vi du 25A] dugc cho vao 3,5ml diclometan. 0,258ml
(3,354mmol) axit trifloaxetic dugc thém vao, va sau do, dung dich phan Gng dugc
khudy & nhiét do trong phong qua dém. Mot ngdy sau, bd sung thém 0,125ml
(1,624mmol) axit trifloaxetic vao hdn hgp phan tng. Dung dich phan tmg duoc c¢d ddc
bang cach lam bay hoi va cin dugc nghién nho véi dietyl ete. Chét rén tao thanh duoc

loc ra. Thu duge 255mg (98% theo ly thuyét) hop chit dich.

'H-NMR (400 MHz, DMSO-de): 5 = 8,41-8,41 (m, 2H), 7,94 (d, 2H), 7,69 (s, 1H),
7,58 (d, 2H), 7,49 (d, 2H), 7,14 (d, 2H), 4,70 (s, 2H), 4,61-4,50 (m, 2H), 4,40-4,29 (m,
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2H), 4,23-4,12 (m, 1H), 3,84 (br s, 4H), 1,95 (br s, 4H), 1,40 (d, 3H).
LC-MS (Phuong phép 4): R¢ = 1,36 phut; MS (ESIpos): m/z = 645 [M+H-TFA]".
Vidu41

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl|phenoxy} etyl L-lysyl-L-alaninat dihydroclorua

CH, O
: )]\/\/\/NH
O/\/ \H/\H i 2
O NH,
x 2 HCI
NC l X CN
“ =
CysTs
N\
Cl

Piu tién, 300mg (0,308mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxyyetyl =~ N2,N°-
bis(tert-butoxycarbonyl)-L-lysyl-L-alaninat [Vi du 26A] dugc cho vao 5,4ml
diclometan. 3,08ml (6,163mmol) dung dich IN chta hydro clorua trong dietyl ete
duoc thém vao, va sau d6, dung dich phan ng dugc khudy & nhiét do trong phong
qua dém. Chét ran tao thanh duoc loc ra, dugc nghién nho béng 2,5ml diclometan lanh

va lai dugc loc. Thu duoc 250mg (96% theo 1y thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-ds): & = 8,99 (d, 1H), 8,25 (br s, 3H), 7,95 (d, 2H), 7,89
(br s, 3H), 7,70 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,52-
435 (m, 3H), 4,33-4,26 (m, 2H), 3,85 (br s, 4H), 3,82-3,74 (m, 1H), 2,79-2,71 (m,
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2H), 1,94 (br s, 4H), 1,81-1,70 (m, 2H), 1,62-1,51 (m, 2H), 1,46-1,38 (m, 2H), 1,35
(d, 3H).

LC-MS (Phuong phép 2): Rc = 0,98 phuat; MS (ESIpos): m/z =773 [M+H-2HCI]".

Vidu 42
2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-(metyl-
amino)pyridin-4-yl]phenoxy}etyl L-lysyl-L-alaninat dihydroclorua

QH3 O
) : /U\/\/\/NH
O/\/ H : 2
o) NH,
x 2 HCI
NC X CN
H.C ~=
3 \N N S/\(\
H S
N\

Cl

Diau tién, 1,00g (1,071mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(metylamino)pyridin-4-yl]phenoxy } etyl N2 N6-
bis(tert-butoxycarbonyl)-L-lysyl-L-alaninat [Vi du 23A] dugc cho vao 18,7ml
diclometan. 10,71ml dung dich IN chtra hydro clorua trong dietyl ete dugc thém vao,
va dung dich phan tung duoc khudy & nhiét do trong phong trong thoi gian 18 gio. Bb
sung thém 10,71ml dung dich IN chtra hydro clorua trong dietyl ete vao. Sau thoi gian
phan ung 18 gid, hon hop phéan Gng duge xt 1y trong bé siéu 4m trong thoi gian 90
phut. Hon hop duogc cb dic bing cach lam bay hoi. Thu dugc 867mg (100% theo ly
thuyét) hop chit dich.

IH-NMR (400 MHz, DMSO-dg): & = 8,98 (d, 1H), 8,29-8,19 (m, 2H), 8,16 (g, 1H),
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7,95 (d, 2H), 7,91-7,81 (m, 2H), 7,69 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H),
4,72 (s, 2H), 4,51-4,34 (m, 3H), 4,32-4,25 (m, 2H), 3,85-3,75 (m, 1H), 3,01 (d, 3H),
2,79-2,69 (m, 2H), 1,79-1,68 (m, 2H), 1,62-1,50 (m, 2H), 1,46-1,37 (m, 2H), 1,35 (d,
3H).

LC-MS (Phuong phéap 2): Rt = 0,95 phut; MS (ESIpos): m/z =733 [M+H-2HCI]".

Vidu43
2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl L-lysyl-beta-alaninat dihydroclorua

@) @)
)k/\N)J\/\/\/NHZ
@) ;
o~ > H :
NH,
x 2 HCI
CN
NC l X
= =
N\
Cl

Pau tién, 950mg (0,976mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl =~ N2 N°-
bis(tert-butoxycarbonyl)-L-lysyl-beta-alaninat [Vi du 24A] duwoc cho vao 25ml
diclometan. 9,76ml dung dich IN chtra hydro clorua trong dietyl ete dugc thém vao,
sau d6, dung dich phan Gng duoc khudy & nhiét do trong phong qua dém. Trong thoi
gian 15 phut, argon dugc dan vao hdn hop phin tng, va hdn hgp sau d6 dugc cd dic

bang cach 1am bay hoi. Thu dugc 816mg (99% theo Iy thuyét) hop chét dich.
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'H-NMR (400 MHz, DMSO-de): & = 8,68 (t, 1H), 8,21 (br s, 3H), 7,95 (d, 2H), 7,89
(br s, 3H), 7,70 (s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,70 (s, 2H), 4,44-
4,38 (m, 2H), 4,33-4,27 (m, 2H), 3,85 (br s, 411, 3,79-3,65 (m, 1H), 3,49-3,28 (m,
2H), 2,79-2,71 (m, 2H), 2,60 (t, 2H), 1,95 (br s, 4H), 1,72-1,65 (m, 2H), 1,60-1,51 (m,
2H), 1,38-1,29 (m, 2H).

LC-MS (Phuong phép 2): R = 1,08 phat; MS (ESIpos): m/z = 773 [M+H-2HCI]".

Vidu 44
2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-alanyl-L-alaninat hydroclorua

e

x HCI

0
o >

m

Cl

Pau tién, 1,5g (1,84mmol)  2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl ~N-(tert-
butoxycarbonyl)-L-alanyl-L-alaninat [Vi du 7A] dugc cho vao 24ml diclometan.
18,37ml dung dich IN chira hydro clorua trong dietyl ete dugc thém vao, sau dd, dung
dich phan tng dugc khudy & nhiét d6 trong phong qua dém. Chét rin tao thanh dugc
loc ra va dugc rira bang dietyl ete. Thu duoc 1,44g (97% theo ly thuyét, do tinh khiét
khoang 94%) hop chat dich.
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'H-NMR (400 MHz, DMSO-de): & = 8,82 (d, 1H), 8,19-8,06 (m, 2H), 7,94 (d, 2H),
7,70 (s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,11 (d, 2H), 4,68 (s, 2H), 4,49-4,34 (m, 3H),
4,31-4,25 (m, 2H), 3,88-3,78 (m, SH), 1,99-1,89 (m, 4H), 1,36-1,27 (m, 6H).

LC-MS (Phuong phép 2): Ri = 2,26 phut; MS (ESIpos): m/z =716 [M+H-HCI]".
Vi du 45

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy}etyl L-alaninat trifloaxetat

CH,
/\/O .
o) \H/\NHZ
o)
x CF,CO,H
N
NC | o C
& =
07
N\

Cl

DAu tién, 39mg (0,053mmol) 2-{4-[2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-
thiazol-4-yl|metyl}sulfanyl)-3,5-dixyanopyridin-4-yl]phenoxy } etyl N-(tert-
butoxycarbonyl)-L-alaninat [Vi du 13A] dugc cho vao 1,5ml diclometan. 0,5ml
(6,49mmol) axit trifloaxetic duoc thém vao, sau d6, dung dich phan tmg dugc khudy &
nhiét do trong phong trong thoi gian 1,5 gid. Dung dich phan tng duge ¢d dic bing
cach lam bay hoi va cian duoc tinh ché bang HPLC diéu ché (axetonitril/nuée + TFA

0,1%). Thu duoc 40mg (100% theo ly thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-dg): & = 8,37-8,26 (m, 2H), 7,95 (d, 2H), 7,67 (s, 1H),
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7,58 (d, 2H), 7,48 (d, 2H), 7,13 (d, 2H), 4,65 (s, 2H), 4,60-4,42 (m, 6H), 4,37-4,31 (m,
2H), 4,22-4,12 (m, 1H), 2,44-2,31 (m, 2H), 1,39 (d, 3H).

LC-MS (Phuong phép 1): Rt = 2,26 phuat; MS (ESIpos): m/z =631 [M+H-TFA]".
Vidu 46

2-{4-[2-(Azetidin-1-y1)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl]metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl L-lysyl-L-alaninat bis(trifloaxetat)

c_:H3 0
O A MNH
O/\/ N . 2
O NH,
x 2 CF,CO,H
CN
NC | N
“ =
07
N\

Cl

Pau tién, 180mg (0,188mmol) 2-{4-[2-(azetidin-1-yl)-6-({[2-(4-clophenyl)-
1,3-thiazol-4-yl]lmetyl} sulfanyl)-3,5-dixyanopyridin-4-yl]phenoxy } etyl N2,N°-bis(tert-
butoxycarbonyl)-L-lysyl-L-alaninat [Vi du 3A] dugc cho vao 5ml diclometan. 1ml
(12,98mmol) axit trifloaxetic duoc thém vao, sau d6, dung dich phan g dugc khudy
& nhiét do trong phong trong thoi gian 30 phit. Dung dich phan tng dugc cd dic biang
cach 1am bay hoi va cin duoc tinh ché biang HPLC diéu ché (axetonitril/nude + TFA
0,1%). Thu dugc 153mg (83% theo 1y thuyét) hop chat dich.

"H-NMR (400 MHz, DMSO-ds): & = 8,88 (d, 1H), 8,27-8,10 (m, 2H), 7,95 (d, 2H),
7,82-7,69 (m, 2H), 7,67 (s, 1H), 7,58 (d, 2H), 7,47 (d, 2H), 7,12 (d, 2H), 4,66 (s, 2H),
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4,54-4,35 (m, 7H), 4,32-4,26 (m, 2H), 3,82-3,71 (m, 1H), 2,80-2,69 (m, 2H), 2,43-
2,31 (m, 2H), 1,77-1,64 (m, 2H), 1,59-1,47 (m, 2H), 1,43-1,36 (m, 2H), 1,34 (d, 3H).

LC-MS (Phuong phép 6): Ry = 1,67 phut; MS (ESIpos): m/z =759 [M+H-2TFA]".
Vidy 47

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylJmetyl}sulfanyl)-3,5-dixyano-6-(propyl-
amino)pyridin-4-yl]phenoxy }etyl L-ornithinat bis(trifloaxetat)

NH,
O/\/O\ﬂ/'\/\/NHz
(@)
x 2 CF,CO,H
N
NC X C
H.C —
3 \/\N N S/\(\
H S
N\

Cl

Diu tién, 60mg (0,068mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(propylamino)pyridin-4-yl|phenoxy } etyl N2, N°-
bis(tert-butoxycarbonyl)-L-ornithinat [Vi du 20A] duoc cho vao 1,8ml diclometan.
0,211ml (2,738mmol) axit trifloaxetic dugc thém vao, sau do, dung dich phan tGng
duoc khudy & nhiét do trong phong qua dém. Dung dich phan tng duge ¢b dic bang
cach lam bay hoi va cén dugc tinh ché béng HPLC diéu ché (axetonitril/nudc + TFA

0,1%). Thu dugc 55mg (89% theo 1y thuyét) hop chit dich.

'H-NMR (400 MHz, DMSO-dg): & = 8,46-8,38 (m, 2H), 8,26-8,20 (t, 1H), 7,94 (d,
2H), 7,78-7,67 (m, 2H), 7,64 (s, 1H), 7,58 (d, 2H), 7,53 (d, 2H), 7,15 (d, 2H), 4,70 (s,
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2H), 4,63-4,50 (m, 2H), 4,38-4,32 (m, 2H), 4,21-4,13 (m, 1H), 3,46-3,37 (m, 2H),
2,85-2,77 (m, 2H), 1,96-1,56 (m, 4H), 1,55-1,46 (m, 2H), 0,79 (t, 3H).

LC-MS (Phuong phép 1): R¢= 1,98 phut; MS (ESIpos): m/z =676 [M+H-2TFA]".
Vi du 48

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy }etyl L-ornithinat bis(trifloaxetat)

NH

2
O/\/O\H/k/\/NHz

o)
x 2 CF,CO,H

Cl

Quy trinh dugc thuc hién nhu dd mo ta trong Vi du 47 st dung céc nguyén li¢u

ban diu.
Hiéu suit: 71% theo ly thuyét

'H-NMR (400 MHz, DMSO-de): & = 8,55-8,38 (m, 2H), 7,94 (d, 2H), 7,84-7,69 (m,
2H), 7,67 (s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,13 (d, 2H), 4,67 (s, 2H), 4,62-4,51 (m,
2H), 4,50-4,41 (m, 4H), 4,37-4,31 (m, 2H), 4,21-4,12 (m, 1H), 2,85-2,75 (m, 2H),
2,44-2,35 (m, 2H), 1,92-1,53 (m, 4H).

LC-MS (Phuong phép 1): Ri = 1,93 phuat; MS (ESIpos): m/z = 674 [M+H-2TFA]".
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Vidu 49

2-{4-[2-(Azetidin-1-yl)-6-({[2-(4-clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-
dixyanopyridin-4-yl]phenoxy } etyl beta-alaninat trifloaxetat

)
x CF,CO,H
CN
NC | X
Z =
7
N\
Cl

Quy trinh diéu ché duoc thyc hién nhu da mé ta trong Vi du 47 sir dung nguyén

liéu ban dau thich hop.
Hiéu suét: 54% theo ly thuyét

'H-NMR (400 MHz, DMSO-de): & = 7,95 (d, 2H), 7,80-7,58 (m, 2H), 7,67 (s, 1H),
7,58 (d, 2H), 7,47 (d, 2H), 7,13 (d, 2H), 4,66 (s, 2H), 4,53-4,40 (m, 6H), 4,34-4,27 (m,
2H), 3,10-2,99 (m, 2H), 2,74-2,66 (m, 2H), 2,44-2,31 (m, 2H).

LC-MS (Phuong phap 1): Ry = 2,23 phuat; MS (ESIpos): m/z =631 [M+H-TFA]".
Vidu 50

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl beta-alaninat trifloaxetat
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O
x CF,CO,H
CN
NC I N
Z =
ohhhe
N\
Cl

Quy trinh diéu ché dugc thuc hién nhu da mo ta trong Vi du 47 st dung nguyén

liéu ban dau thich hop.
Hiéu suét: 63% theo Iy thuyét

'H-NMR (400 MHz, DMSO-d): & = 7,94 (d, 2H), 7,80-7,68 (br s, 2H), 7,70 (s, 1H),
7,58 (d, 2H), 7,49 (d, 2H), 7,14 (d, 2H), 4,70 (s, 2H), 4,47-4,41 (m, 2H), 4,34-4,28 (m,
2H), 3,87-3,80 (m, 4H), 3,09-3,01 (m, 2H), 2,74-2,67 (m, 2H), 1,99-1,91 (m, 4H).

LC-MS (Phuong phép 1): R = 2,31 phut; MS (ESIpos): m/z = 645 [M+H-TFA]".
Vidu 51

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy}etyl L-alanyl-L-alaninat trifloaxetat
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Q)
T

I
O

0 CH,
x CF,CO,H
N
NC | e
= =
HN N s/\(\S
N\
CH,
Cl

Quy trinh didu ché dugc thuc hién nhu da mo ta trong Vi dy 47 st dung nguyén

lidu ban dau thich hop. 20 dwong luong axit trifloaxetic duge st dung.
Hiéu sudt: 44% theo ly thuyét

'H-NMR (400 MHz, DMSO-dg): & = 8,78 (d, 1H), 8,22 (t, 1H), 8,12-8,02 (m, 2H),
7,95 (d, 2H), 7,65 (s, 1H), 7,58 (d, 2H), 7,51 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,49-
435 (m, 3H), 4,31-4,26 (m, 2H), 3,87-3,80 (m, 1H), 3,40 (q, 2H), 1,56-1,45 (m, 2H),
1,34 (dd, 6H), 0,78 (t, 3H).

LC-MS (Phuong phép 1): R = 2,31 phut; MS (ESIpos): m/z =704 [M+H-TFA]".
Vidy 52

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl|phenoxy } etyl L-ornithinat bis(trifloaxetat)
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x 2 CF,CO,H
NC N CN
H.C =
3 \N N S/Y\
H S
N\

Cl

Quy trinh diéu ché dwgc thue hién nhu d3 mé ta trong Vi du 47 st dung nguyén

liéu ban d4u thich hop.
Hiéu sudt: 87% theo ly thuyét

'H-NMR (400 MHz, DMSO-ds): § = 8,51-8,39 (m, 2H), 8,17 (q, 1H), 7,94 (d, 2H),
7,84-7,72 (m, 2H), 7,68 (s, 1H), 7,59 (d, 2H), 7,51 (d, 2H), 7,15 (d, 2H), 4,73 (s, 2H),
4,62-4,49 (m, 2H), 4,38-4,31 (m, 2H), 4,21-4,14 (m, 1H), 3,03 (d, 3H), 2,85-2,76 (m,
2H), 1,95-1,55 (m, 4H).

LC-MS (Phuong phéap 1): Ry = 1,84 phut; MS (ESIpos): m/z = 648 [M+H-2TFA]".
Vidu 53

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-alanyl-beta-alaninat trifloaxetat
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Quy trinh diéu ché duge thuc hién nhu da mé ta trong Vi du 47 sit dung nguyén

liéu ban déu thich hop.
Hiéu sudt: 88% theo 1y thuyét

'H-NMR (400 MHz, DMSO-de): & = 8,47 (t, 1H), 8,09-7,99 (m, 2H), 7,95 (d, 2H),
7,69 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,44-4,37 (m, 2H),
4,32-4,25 (m, 2H), 4,11-4,04 (m, 1H), 3,85 (br s, 4H) 3,47-3,28 (m, 2H), 2,59-2,54
(m, 2H), 1,95 (br s, 4H), 1,30 (d, 3H).

LC-MS (Phuong phap 1): R;=2,31 phut; MS (ESIpos): m/z= 716 [M+H-TFA]".
Vi du 54

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy }etyl L-lysyl-L-alaninat bis(trifloaxetat)
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Quy trinh didu ché dugc thyc hién nhu da mé ta trong Vi du 47 st dung nguyén

lidu ban dau thich hop. 20 dwong luong axit trifloaxetic dugc st dung.
Hiéu sut: 26% theo ly thuyét

'H-NMR (400 MHz, DMSO-de): & = 8,88 (d, 1H), 8,23 (t, 1H), 8,16-8,11 (m, 2H),
7,94 (d, 2H), 7,75-7,60 (m, 2H), 7,64 (s, 1H), 7,58 (d, 2H), 7,51 (d, 2H), 7,10 (d, 2H),
4,69 (s, 2H), 4,54-4,35 (m, 3H), 4,33-4,23 (m, 2H), 3,78-3,75 (m, 1H), 3,41 (g, 2H),
2,80-2,71 (m, 2H), 1,73 (q, 2H), 1,59-1,44 (m, 4H), 1,43-1,31 (m, 2H), 1,35 (d, 3H),
0,79 (t, 3H).

LC-MS (Phuong phép 4): R¢= 1,19 phut; MS (ESIpos): m/z =761 [M+H-2TFA]".
Vidu 55

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(propylamino)pyridin-4-yl]phenoxy }etyl beta-alanyl-L-alaninat trifloaxetat
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CH, O
/\/O ; )J\/\
0 \ﬂ/\” NH,
©)
x CF,CO,H
N
NC | N C
= =
HN” N S/Y\S
N\
CH,
Cl

Quy trinh diéu ché dugc thuc hién nhu dd mé ta trong Vi du 47 sit dung nguyén

liéu ban dau thich hop. 20 duong lugng axit trifloaxetic duge st dung.
Hiéu suét: 87% theo ly thuyét

'H-NMR (400 MHz, DMSO-dg): & = 8,58 (d, 1H), 8,21 (t, 1H), 7,94 (d, 2H), 7,75-
7,62 (m, 2H), 7,65 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H), 4,69 (s, 2H), 4,51-
4,23 (m, SH), 3,40 (q, 2H), 3,02-2,93 (m, 2H), 2,58-2,48 (m, 2H), 1,58-1,42 (m, 2H),
1,29 (d, 3H), 0,79 (t, 3H).

LC-MS (Phuong phap 2): Ri= 1,19 phit; MS (ESIpos): m/z =704 [M+H-TFA]".
Vidu 56

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-(metyl-
amino)pyridin-4-yl]phenoxy}etyl beta-alaninat trifloaxetat
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O
x CF;CO,H
N
NC N C
H.C ~=
3 \N N S/\K\
H S

N\

Cl

Quy trinh diéu ché dugc thuc hién nhu da mo ta trong Vi du 47 st dung nguyén

liéu ban dau thich hop.
Hiéu sudt: 91% theo Iy thuyét

'H-NMR (400 MHz, DMSO-ds): & = 8,16 (q, 1H), 7,94 (d, 2H), 7,79-7,67 (m, 2H),
7,69 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,14 (d, 2H), 4,73 (s, 2H), 4,47-4,41 (m, 2H),
4,34-4.28 (m, 2H), 3,11-2,99 (m, 2H), 3,02 (d, 3H), 2,74-2,65 (m, 2H).

LC-MS (Phuong phap 4): R¢= 1,28 phut; MS (ESIpos): m/z = 605 [M+H-TFA]".
Vidu 57

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(metylamino)pyridin-4-yl]phenoxy }etyl L-alanyl-L-alaninat trifloaxetat
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Sy

x CF,CO,H

Cl

Quy trinh diéu ché dugc thuc hién nhu d3 mo ta trong Vi du 47 str dung nguyén

liéu ban dau thich hop. 20 duong lugng axit trifloaxetic dugc st dung.
Hiéu sudt: 90% theo Iy thuyét

'H-NMR (400 MHz, DMSO-ds): & = 8,79 (d, 1H), 8,16 (q, 1H), 8,10-8,02 (m, 2H),
7.95 (d, 2H), 7,69 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H), 4,73 (s, 2H), 4,49-
4,35 (m, 3H), 4,31-4,25 (m, 2H), 3,86-3,79 (m, 1H), 3,01 (d, 3H), 1,34 (d, 6H).

LC-MS (Phuong phap 2): Ri= 1,12 phut; MS (ESIpos): m/z =676 [M+H-TFA]".
Vi du 58

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-ornithyl-L-alaninat bis(trifloaxetat)
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Cl

Quy trinh diéu ché duge thyc hién nhu d3 mo ta trong Vi du 47 sir dung nguyén

liéu ban dau thich hop. 20 duong luong axit trifloaxetic dugc st dung.
Hiéu sudt: 60% theo ly thuyét

'H-NMR (400 MHz, DMSO-ds): § = 8,90 (d, 1H), 8,25-8,17 (m, 2H), 7,94 (d, 2H),
7,82-7,71 (m, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,12 (d, 2H), 4,70 (s, 2H),
4,53-4,35 (m, 3H), 4,32-4,28 (m, 2H), 3,88-3,76 (m, SH), 2,85-2,74 (m, 2H), 1,95 (br
s, 4H), 1,81-1,69 (m, 2H), 1,67-1,57 (m, 2H), 1,36 (d, 3H).

LC-MS (Phuong phép 2): Re = 1,09 phut; MS (ESIpos): m/z =759 [M+H-2TFA]".
Vidu 59

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-ornithinat bis(trifloaxetat)
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Cl

Quy trinh diéu ché dugc thuc hién nhu da mé ta trong Vi du 47 st dung nguyén

lidu ban dau thich hop. 20 duong luong axit trifloaxetic dugc st dung.
Hiéu sudt: 72% theo 1y thuyét

'"H-NMR (400 MHz, DMSO-dg): 5 = 8,54-8,39 (m, 2H), 7,94 (d, 2H), 7,83-7,71 (m,
2H), 7,70 (s, 1H), 7,59 (d, 2H), 7,51 (d, 2H), 7,14 (d, 2H), 4,70 (s, 2H), 4,64-4,50 (m,
2H), 4,38-4,32 (m, 2H), 4,21-4,13 (m, 1H), 3,84 (br s, 4H), 2,85-2,76 (m, 2H), 1,95
(brs, 4H), 1,90-1,55 (m, 4H).

LC-MS (Phuong phap 1): Ry = 1,93 phut; MS (ESIpos): m/z = 688 [M+H-2TFA]".
Vidu 60

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl beta-alanyl-L-alaninat trifloaxetat
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Quy trinh diéu ché dugc thuc hién nhu dd mo ta trong Vi du 47 st dung nguyén

liéu ban déu thich hop.
Hiéu sudt: 69% theo Iy thuyét

'H-NMR (400 MHz, DMSO-de): & = 8,57 (d, 1H), 7,95 (d, 2H), 7,70 (s, 1H), 7,68-
7,61 (m, 2H), 7,58 (d, 2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,70 (s, 2H), 4,50-4,24 (m, SH),
3,84 (br s, 4H), 3,03-2,92 (m, 2H), 2,51-2,48 (m, 2H), 2,00-1,90 (m, 4H), 1,31 (d,
3H).

LC-MS (Phuong phép 4): R¢= 1,38 phat; MS (ESIpos): m/z =716 [M+H-TFA]".
Vidu 61

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl beta-alanyl-L-alaninat hydroclorua
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JKA

*S...o

x HCI
NC CN
o X\%@
200mg (0,245mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

ylJmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl ~N-(tert-
butoxycarbonyl)-beta-alanyl-L-alaninat [Vi du 8A] dugc hoa tan trong 2ml
diclometan, va 2,45ml HCI 1M trong dietyl ete dugc thém vao. Sau khoang thoi gian
3 gio, 1ml dung dich IN chira hydro clorua trong dietyl ete dugc thém vao va hdn hop
duoc khudy & nhiét d6 trong phong trong thoi gian thém 2 gid. Chét rén két tua duoge
loc bang loc hut, dugc ria bang dietyl ete va duge 1am kho dudi 4p sudt giam. Thu

duoc 155mg (Hiéu suét: 82% theo ly thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-ds): & = 8,60 (d, 1H), 7,95 (d, 2H), 7,79 (m br, 3H), 7,70
(s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,48-4,27 (m, 6H), 3,99
(m, 1H), 3,83 (m, 4H), 2,96 (m, 2H), 1,94 (m, 4H), 1,29 (d, 3H).

LC-MS (Phuong phap 1): Rt = 2,30 phut; MS (ESIpos): m/z =716 [M+H-HCI]".
Vidu 62

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl L-prolyl-L-alaninat hydroclorua
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CH,
: 0
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x HCI
NC ~ | CN
X
O
S
495mg (0,588mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]lmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl  1-(tert-
butoxycarbonyl)-L-prolyl-L-alaninat dugc hoa tan trong 3 ml diclometan, va 5,876ml
dung dich 1IN chtra hydro clorua trong dietyl ete dugc thém vao. Sau khoang thoi gian
6 gio khudy, chét ran két tua dugc loc hit, duoc rira bing dietyl ete va duoc lam kho

dudi ap sut giam. Thu duoc 410mg (90% theo ly thuyét) hop chit dich.

IH-NMR (400 MHz, DMSO-de): & = 9,56 (m, 1H), 8,97 (d, 1H), 8,53 (m, 1H), 7,94
(d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,70 (s, 2H), 4,46 (m,
1H), 4,40 (m, 2H), 4,27 (m, 2H), 4,16 (m, 1H), 3,91 (m, 4H), 3,14 (m, 2H), 2,28 (m,
1H), 1,94 (m, 4H), 1,86-1,67 (m, 3H), 1,35 (d, 3H).

LC-MS (Phuong phap 4): Rt = 1,35 phut; MS (ESIpos): m/z = 742 [M+H-HCI]".
Vidu 63

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-isoleuxyl-L-alaninat hydroclorua

-174-



CH, O  CH,
O/\/O H N)J\/'\/CHS
H z
0 NH,
x HCI
NC Z | CN
N
GO
S
414mg (0,482mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl ~N-(tert-
butoxycarbonyl)-L-isoleuxyl-L-alaninat dugc hoa tan trong 3ml diclometan, va
4,822ml dung dich IN chtra hydro clorua trong dietyl ete dugc thém vao. Sau thoi
gian 6 gid khudy, 2ml dung dich IN chira hydro clorua trong dietyl ete dwgc thém
vao, va hdn hop dugc khudy & nhiét do trong phong thém 24 gid. Chét rin két tia
duoc loc hut, duge rira bang dietyl ete va dwoc 1am kho dudi 4p sudt giam. Do phan
tmg van chua két thtc, chét rin duogc khudy trong 5ml dung dich 1IN chta hydro
clorua trong dietyl ete thém 24 gid. Chéit ran két tia dugc loc hit, dwoc rira bing
dietyl ete va duoc lam kho duéi ap sudt giam. Thu duge 312mg (81% theo 1y thuyét)
hop chit dich.

'H-NMR (400 MHz, DMSO-d¢): & = 8,83 (d, 1H), 8,20-8,09 (m, 3H), 7,94 (d, 2H),
7,70 (s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,11 (d, 2H), 4,70 (s, 2H), 4,49-4,39 (m, 3H),
4,27 (m, 2H), 3,83 (m, 4H), 3,60 (m, 1H), 1,94 (m, 4H), 1,80 (m, 1H), 1,52 (m, 1H),
1,34 (d, 3H), 1,22-1,07 (m, 1H), 0,91 (d, 3H), 0,83 (t, 3H).

LC-MS (Phuong phap 2): R¢= 1,19 phat; MS (ESIpos): m/z = 758 [M+H-HCI]".

-175-



22262

Vi du 64

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl ~ N-[(2S)-2,4-diaminobutanoyl]-L-alaninat

dihydroclorua
9H3 Q
0 \O NJ\_/\/NH2
H z
o) NH,
x 2 HCI
NC _ ' CN
N
Saan s
S
420mg (0,444mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]lmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl N-{(2S)-
2,4-bis[(tert-butoxycarbonyl)amino]butanoyl}-L-alaninat dugc hoa tan trong S5ml
diclometan, sau d6 4,442ml dung dich 1IN chtta hydro clorua trong dietyl ete duoc
thém vao. Sau khi khudy 4 gio, chit ran két tia dugc loc hut, dugc rira bing dietyl ete
va dugc lam kho duéi ap sudt giam. Thu dugce 322mg (88% theo Iy thuyét) hop chét
dich.

'H-NMR (400 MHz, DMSO-de): 5 = 9,36 (d, 1H), 8,45 (m, 3H), 8,21 (m, 3H), 7,94
(d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,14 (d, 2H), 4,70 (s, 2H), 4,52-4,34
(m, SH), 4,05 (m, 1H), 3,83 (m, 4H), 3,01 (m, 2H), 2,16-1,99 (m, 2H), 1,94 (m, 4H),
1,37 (d, 3H).

LC-MS (Phuong phéap 4): R¢=1.,15 phut; MS (ESIpos): m/z = 745 [M+H-2HCI]".
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Vidu 65

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-ylmetyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl L-histidyl-L-alaninat dihydroclorua

H
N
Y
N
x 2 HCI
NC _ l CN
X
S
169mg (0,192mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl —N-(tert-
butoxycarbonyl)-L-histidyl-L.-alaninat dugc hoa tan trong 3ml diclometan, va 1,915ml
dung dich IN chtra hydro clorua trong dietyl ete dugc thém vao. Sau khi khudy 6 gio,
chét rén két tua duoc loc hat, dugc rira biang dietyl ete va duge lam kho dudi ap suét

giam. Thu duoc 75mg (44% theo 1y thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-de): & = 14,73-14,30 (m, 2H), 9,22 (d, 1H), 9,07 (s, 1H),
8,54 (m, 3H), 7,94 (d, 2H), 7,70 (s, 1H), 7,58 (d, 2H), 7,47 (m, 3H), 7,12 (d, 2H), 4,70
(s, 2H), 4,50-4,34 (m, 3H), 4,29 (m, 3H), 3,63 (m, 4H), 3,34-3,14 (m, 2H), 1,94 (m,
4H), 1,35 (d, 3H).

LC-MS (Phuong phap 4): R = 1,18 phut; MS (ESIpos): m/z = 782 [M+H-2HCI]".
Vi du 66

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl]metyl} sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl L-argyl-L-alaninat dihydroclorua
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341mg (0,310mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-
yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl N5-

[N,N'-bis(tert-butoxycarbonyl)carbamimidoyl]-N?-(tert-butoxycarbonyl)-L-ornithyl-

L-alaninat dugc hoa tan trong Sml diclometan, va 3,095ml dung dich IN chta hydro
clorua trong dietyl ete dugc thém vao. Sau khi khudy 6 gio, Sml dung dich IN chira
hydro clorua trong dietyl ete dwgc thém vao, va tiép tuc khudy & nhiét d6 trong phong
qua dém. BS sung thém 10ml dung dich 1IN chira hydro clorua trong dietyl ete va tiép
tuc khudy & nhiét d6 trong phong thém 24 gid. Chét rén két tia duoc loc hat, dwoc rira
bing dietyl ete va duoc lam khd dudi ap sudt giam. Do phan Gmg van chua két thuc,
chét rin duogc tao huyén phi trong 10ml dung dich 1N chira hydro clorua trong dietyl
ete va duoc khudy & nhiét do trong phong trong thoi gian 24 gio. B6 sung thém 2ml
dung dich 1IN chira hydro clorua trong dietyl ete vao, va tiép tuc khudy & nhiét do
trong phong thém 24 gio. Chit ran két tia duoc loc hit, duoc rira bang dietyl ete va

dugc lam kho dudi ap suat giam. Thu dugc 69mg (24% theo 1y thuyét) hop chét dich.

'H-NMR (400 MHz, DMSO-de): 8 = 9,07 (d, 1H), 8,28 (m, 3H), 7,95 (d, 2H), 7,76 (t,
1H), 7,70 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,42-7,18 (m br, 2H), 7,13 (d, 2H), 7,07-
6,84 (m br, 2H), 4,70 (s, 2H), 4,50-4,33 (m, 3H), 4,29 (m, 2H), 3,83 (m, 5H), 3,15 (m,
2H), 1,94 (m, 4H), 1,75 (m, 2H), 1,57 (m, 2H), 1,36 (d, 31).

LC-MS (Phuong phap 4): R¢= 1,18 phut; MS (ESIpos): m/z = 801 [M+H-2HCI]".

Vi du 67
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2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl} sulfanyl)-3,5-dixyano-6-

(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl 3-amino-L-alanyl-L-alaninat
bis(trifloaxetat)
CH, O
O/\/O = N/U\-/\NH
H = 2
0 NH,
x 2 CF,CO,H
NC _ | CN
N
O
S
290mg (0,311mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yllmetyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl ~N-(tert-
butoxycarbonyl)-3-[(tert-butoxycarbonyl)amino]-L-alanyl-L-alaninat dugc hoa tan
trong Sml diclometan, va 3,113ml dung dich IN chtra hydro clorua trong dietyl ete
duoc thém vao. Sau khi khuéy 6 gi0, 3,113ml dung dich IN chira hydro clorua trong
dietyl ete dugc thém vao va hdn hop dwoc khudy & nhiét do trong phong qua dém. Bd
sung thém 10ml dung dich IN chira hydro clorua trong dietyl ete, va tiép tuc khudy &
nhi¢t do trong phong thém 24 giov. Sau do, chét rin két toa duogc loc hut, dugc ria
bang dietyl ete va dugc lam khé duéi 4p sudt giam. San phdm thd duge hoa tan trong
2ml diclometan, va 0,126ml (1,632mmol) axit trifloaxetic dwgc thém vao. Sau khi
khudy 6 gio, hdn hop phan ung dwgc ¢d dic va cin duoc tinh ché bang HPLC didu
ché (axetonitril/nuée + TFA 0,1%). Thu dwoc 81mg (27% theo ly thuyét) hop chét
dich.

'H-NMR (400 MHz, DMSO-ds): & = 9,04 (d, 1H), 8,54-8,01 (m br, 6H), 7,94 (d, 2H),
7,70 (s, 1H), 7,58 (d, 2H), 7,50 (d, 2H), 7,13 (d, 2H), 4,70 (s, 2H), 4,53-4,39 (m, 3H),
432 (m, 2H), 4,17 (m, 1H), 3,83 (m, 4H), 3,34-3,17 (m, 2H), 1,94 (m, 4H), 1,37 (d,
3H).
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LC-MS (Phuong phéap 4): Rt = 1,32 phut; MS (ESIpos): m/z =731 [M+H-2TFA]".
Vidu 68

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy } etyl N-(tert-butoxycarbonyl)-L-alanyl-L-

leuxinat hydroclorua

NH,
H,Croe
O
HN CH,
CH, x HCI
O
NC yZ | CN
R
O
S
153mg (0,18mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl ~N-(tert-
butoxycarbonyl)-L-alanyl-L-leuxinat dugc hoa tan trong Sml diclometan va Sml dietyl
ete. 4,5ml (17,8mmol) hydro clorua 4M trong dioxan dugc thém vao, va hon hop duge
khudy & nhiét do trong phong trong 3 gio. Chit két tia dugc loc ra, duge rira bing
dietyl ete va lam kho trong didu kién chan khong cao. Thu dugc 68mg (55.% theo ly
thuyét) hop chit dich mong mudn.

'H-NMR (400 MHz, DMSO-de): & = 8,76 (d, 1H), 8,14 (m, 3H), 7,94 (d, 2H), 7,70 (s,
1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,11 (d, 2H), 4,70 (s, 2H), 4,40 — 4,27 (m, 4H), 4,01-
3,52 (m, 6H), 1,94 (s br, 4H), 1,67 (m, 1H), 1,58 (m, 2H), 1,35 (d, 3H), 0,90 (d, 3H),
0,85 (d, 3H).
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LC/MS (Phuong phap 2): R = 1,17 phut; MS (ESIpos): m/z = 758 [M-HCI+H]".
Vi du 69

2-{4-[2-({[2-(4-Clopheny])-1,3-thiazol-4-yl|metyl } sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl beta-alanyl-L-leuxinat hydroclorua

NH,
O
HN CH,
o ™\ x HCI
CH,
O
NC Z | CN
X
O
S
131mg (0,15mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl =~ N-(tert-
butoxycarbonyl)-L-alanyl-L-leuxinat dugc hoa tan trong 1,5ml diclometan va 1,5ml
dietyl ete. 3,8ml (15,2mmol) hydro clorua 4M trong dioxan duogc thém vao, va hdn
hop duoc khuéy & nhiét do trong phong trong 3 gio. Chét két tua duoc loc ra, dugce rira
bang dietyl ete va lam kho trong didu kién chan khong cao. Thu dugc 68mg (55.%
theo 1y thuyét) hop chit dich mong muén.

'H-NMR (400 MHz, DMSO-dg): & = 8,55 (d, 1H), 7,94 (d, 2H), 7,86 (s br, 3H), 7,40
(s, 1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,87 (br s, 2H), 4,70 (s, 2H), 4,42 (m,
2H), 4,30 (m, 3H), 3,85 (s br, 4H), 2,95 (m, 2H), 1,94 (s br, 4H), 1,64 (m, 1H), 1,54
(m, 2H), 0,88 (d, 3H), 0,83 (d, 3H).

LC/MS (Phuong phap 2): R = 1,16 phut; MS (ESIpos): m/z =758 [M-HCI+H]".
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Vi du 70

2-{4-[2-({[2-(4-Clophenyl)-1,3-thiazol-4-yl|metyl}sulfanyl)-3,5-dixyano-6-
(pyrolidin-1-yl)pyridin-4-yl]phenoxy }etyl glyxyl-L-leuxinat hydroclorua

NH,
¥O
HN  CcH,
CH,
O x HCI
NC Yz | CN
X
S
168mg (0,20mmol) 2-{4-[2-({[2-(4-clophenyl)-1,3-thiazol-4-

yl]metyl}sulfanyl)-3,5-dixyano-6-(pyrolidin-1-yl)pyridin-4-yl]phenoxy}etyl ~ N-(tert-
butoxycarbonyl)glyxyl-L-leuxinat dugc hoa tan trong 1,5ml diclometan va 1,5ml
dietyl ete. 3,8ml (15,2mmol) hydro clorua 4M trong dioxan dugc thém vao, va hdn
hop dugce khuéy & nhiét do trong phong trong 3 gio. Chét két taa duoc loc ra, dugc rira
bang dietyl ete va lam kho trong diéu kién chan khong cao. Thu duge 97mg (60.%
theo 1y thuyét) hop chit dich mong muén.

'H-NMR (400 MHz, DMSO-ds): 6 = 8,84 (d, 1H), 8,10 (m, 3H), 7,94 (d, 2H), 7,70 (s,
1H), 7,58 (d, 2H), 7,49 (d, 2H), 7,12 (d, 2H), 4,70 (s, 2H), 4,41 — 4,30 (m, 5SH), 3,85 (s
br, 4H), 3,59 (m, 2H), 1,94 (s br, 4H), 1,75 — 1,49 (m, 3H), 0,87 (d, 3H), 0,85 (d,
3H).LC/MS (Phuong phép 2): R, = 1,16 phut; MS (ESIpos): m/z = 744 [M-HCI+H]".

B. Danh gié hoat tinh duoc ly va sinh ly

Céac dic tinh dugc ly va sinh 1y c6 loi ctia cac hop chét theo sang ché c6 thé

duoc xac dinh theo céac thtr nghiém sau:
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B-1. Xac dinh gian tiép co ché chil van adenosin thong qua sy biéu hién gen

Té bao cla dong t& bao c¢b dinh CHO (t bao cia budng tring chudt dong
Trung Quéc) dugce bién nap mot cach dn dinh voi cADN d6i véi kiéu phu thu thé
adenosin Al, A2a va A2b. Thu thé adenosin Al duoc ghép véi adenylat xyclaza qua
céc protein Gi, trong khi adenosin Ala va thu thé A2b dwoc ghép théng qua cac
protein Gs. V&i su dap tng ndy, su tao ra cAMP trong té bao 14n luot bi Gc ché hoic
kich thich. Sau d6, su biéu hién cua luxiferaza duoc diéu bién qua gen khéi dau phu
thugc cAMP. Thir nghiém luxiferaza dugc t81 vu hoa, véi muc dich do nhay cao va do
sao chép cao, bién di thip va tinh phi hop t6t dé thuc hién trén hé robot, bing cach
thay ddi nhiéu thong s thir nghiém nhu mat do té bao, thoi gian cla pha sinh trudng
va U thir nghiém, ndng d6 forskolin va thanh phdn méi truong. Quy trinh thir nghiém
sau dugc st dung dé mé ta dic diém duoc 1y té bao va dé sang loc chét duge hd trg

bo1i robot:

Gidng nudi cdy gbc duoc nudi cdy, & nhiét dd 37°C va CO2 5%, trong mdi
truong DMEM/F12 chita FCS 10% (huyét thanh thai bo) va trong mdi trudng hop
duoc tach 1:10 sau 2-3 ngay. Cac gidng nudi cdy thir nghiém duge gieo trong dia c6
384 giéng v4i 2000 té bao/mdi giéng va dugc nudi ¢ nhiét do 37°C trong thoi gian xép
xi khoang 48 gid. Sau d6 mdi truong duge thay thé bang dung dich natri clorua sinh ly
(natri clorua 130nM, kali clorua SmM, 2mM canxi clorua, HEPES 20mM, magie
clorua hexahydrat 1mM, natri bicacbonat SmM, d6 pH = 7,4). Cac chét duoc thu
nghiém, 14 cac chdt dugc hoa tan trong DMSO, dugc bom vao trong cc gidng nudi
cdy thir nghiém (ndng d6 DMSO cudi cing t6i da trong hdn hop thir nghiém: 0,5%)
trong dung dich pha lodng theo bac tir 5 x 10! M dén 3 x 10 M (ndng d6 cudi
cung). 10 phit sau do, forskolin dwoc thém vao cac té bao Al va tit ca cac giéng nudi
cly tiép dén dugc 0 & nhiét do 37°C trong thoi gian 4 gid. Sau d6, 35ul dung dich
chtra 50% chét phan ung phan giai (dinatri hydrophosphat 30mM, glyxerol 10%,
TritonX100 3%, TrisHCI 25mM, dithiotreitol 2mM(DTT), pH = 7,8) va dung dich
chira chét nén luxiferaza 50% (ATP 2,5mM, luxiferin 0,5mM, coenzym A 0,1mM,
trixin 10mM, magie sulfat 1,35 mM, DTT 15mM, pH =7,8) dugc thém vao cac gidng

nudi cdy thir nghiém, sau d6 hon hop nay duoc lic trong thoi gian khoang 1 phut va
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hoat tinh ctia luxiferaza dugc xac dinh bang cach sir dung hé théng camera. Tri sb
ECso dugc xac dinh, tic la néng d6 ma & d6 50% luxiferaza bi tc ché trong truong
hop t€ bao Al, lan luot, dat duoc 50% mirc kich thich tdi da béng hop chét tuong Uing
trong trudng hop céc té bao A2b va A2a. Hop chét tuong ty adenosin NECA (5-N-
etylcarboxamidoadenosin), ma lién két véi tht ca kiéu phu cuda thu thé adenosin véi ai
lue cao va ¢ tac dung chi véan, duge sir dung trong céc thir nghiém nay 1am hop chét
dbi ching [Klotz, K.N., Hessling, J., Hegler, J., Owman, C., Kull, B., Fredholm, B.B.,
Lohse, M.J., “Comparative pharmacology of human adenosine receptor subtypes -
characterization of stably transfected receptors in CHO cells”, Naunyn Schmiedebergs

Arch. Pharmacol., 357, 1-9 (1998)].

Bang 1 sau liét ké céc tri s6 ECso cua céc vi du thuc hién dai dién doi véi su

kich thich thu thé trén kiéu phu cua thu thé adenosin A1, A2a va A2b:

Béang 1
Vi dy sb ECso Al [nM] ECso A2a ECso A2b
(forskolin 1uM) [nM] [nM]

1 0,1 673 80
3 0,3 282 138
5 0,5 315 150
9 0,7 281 231
17 0,3 3000 55
21 0,9 743 3000
24 0,6 287 675
26 0,5 3000 1000
33 0,05 27 900
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B-2. Nghién ctu trén mach méu phan lap dugce

DPong mach dudi cia chudt di bi gdy mé dugc cét ra va duge lip trong thiét bi
théng thuong dé& do cac mach mau bi phan lap. Cac mach nay dugc truyén dich trong
bé nong va duoc 1am co lai bang cach st dung phenylephrin. Mtc d6 co duogc xéac
dinh bang cach str dung dung cu do muec co. Cac hop chit thir nghiém dugc bd sung
vao mach méu da co so bg, va mirc dd giam co ctia cdc mach dugc xac dinh. Mc do
giam co tuwong ng v6i mic gifn cia mach. Nong do ma ¢ do6 dat duoc mie do co cia
cadc mach mau gidm 50% duoc goi 1a tri s6 ECso clia hop chét thu nghiém theo déc

tinh gidn cua no.
B-3. Do huyét ap va nhip tim trén khi dudi soc tinh tdo

Céac ndng dd khac nhau ciia cac hop chét thir nghiém duge dua vao duong
miéng ctia khi dudi soc tinh tdo ma mang chét dan truyén bén trong c6 kha nang do
thudng xuyén ca huyét ap va nhip tim (theo doi tir xa cac thong sb huyét dong luc).
Sau do6, huyét ap, nhip tim va nhiing thay d6i ctia chiing duoc ghi lai trong thoi gian 6

dén 24 gio.
B-4. Phép do huyét dong luc trén chudt bi gdy mé

Chudt Wistar (can nang 250-300g; mua dugc tr Harlan-Winkelmann) bi gay
mé bang Isofluran 5%®. Su gdy mé dugc duy tri bing Isofluran 2%® khi nén trong
mat na gdy mé. BDong mach canh dugc dé 10 ra, va 6ng thong dau do (Millar Micro-
Tip transducer, 2 French; from HSE) dugc ludn vao va tién dan vao trong tam thét
tréi. Sau do, dng thong thir hai duge dua vao trong tinh mach ¢d. Thong qua dng thong
nay, dung dich chtra gia dugc va dung dich chira chét thir nghiém c6 néng do ting dan
dugce dua vao trong cac con chudt. Pdng thoi, chirc ning tim (nhu nhip tim, ap luc
tam thét trai, tinh co (dp/dt), &p luc tAm truong cudi cla tAm thét trai) duge do nho
bng thong tAm thét trai. Ciing c¢6 thé do huyét 4p toan than bang cach rat 6ng thong tir

tam that trai dé di vao dong mach chu.

B-5. Do huyét ap va nhip tim
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a) trén chudt tinh tdo

Pua céc chit thir nghiém & cac lidu luong khac nhau dung qua dudng miéng
vao chudt cao huyét 4p tu phat tinh tdo (SH-Ratten) mang chét dan truyén bén trong
c¢6 kha ning do thuong xuyén ci huyét 4p va nhip tim (theo doi tir xa cac thong sb
huyét dong luc) va nhdt trong 1ong duge gin céc bd cam bién chuyén dong. Sau do,
huyét 4p va nhip tim va nhitng thay ddi ctia ching, va ca nhitng chuyén dong va hoat

dong cua cac con chudt nay dugc ghi lai va dugc danh gia trong thoi gian 24 gio.

Bang 2 thé hién mirc giam t6i da nhip tim sau khi cho ding qua dudng miéng 3mg/kg

hop chét thu duoc tir Vi du 1 hodc Vi du 2 hodc Vi du 41:

Bang 2
Vi du sb Lidu ding Su gidm nhip tim
1 3mg/kg -20 %
2 3mg/kg -45 %
41 3mg/kg -5 %
44 3mg/kg -20 %
63 3mg/kg -20 %

b) trén cho tinh tdo

Pua céc hop chét thr nghiém & céc lidu dung khic nhau vao cho Beagle duc
tinh tdo qua dudng miéng hodc trong ta trang ctia nd mang chét din truyén bén trong
c6 kha ning do thudng xuyén ca huyét 4p va nhip tim (theo doi tir xa cac thong sb
huyét dong Iuc) va nhdt trong 10ng duge gin cac bd cam bién chuyén dong. Huyét ap
va nhip tim va nhiing thay ddi ctia chiing dugc ghi lai va dugc danh gia trong thoi gian
24 gid. Ddng thoi, hanh vi clia cac con ché Beagle duc tinh tdo lién quan dén hoat
dong cua chung (dang di, thé dung, pha nghi ngoi, v.v.) dugc quan sat dé thu duoc cac

dAu hiéu vé tac dong dén CNS ctia cac hop chit nay.
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B-6. Tht nghiém vé su chuyén dich GTP

Chuan bi mang néo

Nio cta chudt Wistar duc duoc ldy ra va chuyén ngay vao trong dung dich
sucroza 0,32mol/l dugce 1am lanh bang nudc da. Mo duge nghién nhé bang cach sir
dung thiét bi ddng nhit glass-Teflon va sau d6 duoc quay ly tim (1000 x g twong
dwong 10000 m/s? trong thoi gian 10 phut). Sau d6, chat ndi 1én trén bé mat duge sidu
ly tam & 30 000g (300 000 m/s?) trong 30 phut. Cac vién thu dugc theo cach nay duge
tao huyén phu lai trong trong 10ml nudc va duge dé trén nudc d4 trong thoi gian 30
phut. Sau bude ly tdm cudi ciing & 48 000g (480 000 m/s?) trong thoi gian 10 phut,
c4c mang dugc tao huyén ph lai trong dung dich dém Tris-HCI 50mmol, do pH=7,4
va dugc u véi 2U/ml adenosin deaminaza & nhiét do 37°C trong thoi gian 30 phut. Sau
do, xac dinh protein theo Bradford. Cdc mang dugc lam dong theo ting luong nho va

duoc bao quan & nhiét do — 80°C cho dén khi ding ddi véi thir nghiém lién két.
Thtr nghiém lién két vai thu thé

Thir nghiém gén két chuyén dich GTP véi thu thé A1 dugc thuc hién bang cach
st dung mang ndo cta chudt va 0,4nM [*H] DPCPX (Kq = 0,28nM) lam phéi t
phéng xa. 10pg protein mang dugc G & nhi¢t 4o 37°C trong thoi gian 20 phut voi
[*H]DPCPX 0,4nM va chat cht van Al adenosin duéi nhiéu ndng d6 khac nhau trong
dung dich dém (50mM tris-HCl, d¢ pH =74, 2 U/ml ADA) véi sy ¢6 mét va khong co6
mit ctiia guanosin triphosphat (GTP) 1mM. Quaé trinh G dugc két thuc béng cach loc
qua cac dia loc soi thuy tinh GF/B. Sau d6, cic bd loc duoc rira 3 lan béng dém tris-
HCI duoc 1am lanh bing nude da 50mM, do6 pH-7,4. Hoat tinh phéng xa trén bd loc
duoc do véi sy thém 100ul dung dich chira ché phdm nhdp nhay trong miy dém

Microbeta TriLux beta (PerkinElmer, Massachusetts, USA).

B-7. Thtr nghiém chit cht van cta thu thé adenosin Al 1én hoat dong van dong

trong thtr nghiém chay tai chd

Pé xac dinh sy anh huong cia céc chit chu van cua thu thé adenosin Al 1én
chitc ning van dong, hanh vi chay cta chudt (ching: CD1) trong mdy tép chay tai chd

(M. Weberet. AL, Psychopharmacology 2008, hién dang c6 ban trén thi truong) duge
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kiém tra. D& chudt quen véi viéc sit dung tu nguyén may tap chay tai chd, 2-3 tudn
truée khi bat dau thir nghiém, chudt dugce nhét trong cac 16ng ¢6 may tap chay tai chd
va duge tap luyén. 2 tudn trude khi bat ddu thir nghiém, nhitng chuyén dong ctia chudt
trong may tap chay tai chd duoc ghi lai boi té bao quang hoc bang cach sir dung may
tinh, va cac thong sb chay khac nhau nhu khoang cach chay dugc trong mot ngay, céc
khoang cach riéng 18, va ca sy phan bd cta ching trong ngay dugc xac dinh. Theo
hanh vi chay tu nhién cta chiing, chudt dugce chia ngau nhién thanh cdc nhom (8-12
con) (nhém dbi chimg va 1 dén nhidu nhom st dung hop chit). Sau pha 2 tudn ban
déu, chudt duoc cho ding qua dudng miéng cic hop chét thir nghiém. O day, céc lidu
ding duy nhat hodc ca céac lidu tang dan (vi du 0,3-1-3-10-30mg/kg) dugc cho dung.
Céc hop chét duoc thir nghiém trong hai thir nghiém doc lap. Gitta 2 thir nghiém, it
nhit 1a 3 ngay chudt khong dugc cho ding bat ky hop chét nao. Hanh vi chay cia
chudt dugce quan sat va ghi lai trong thoi gian 24 gid sau khi cho dung hop chét. Danh
gia cac khoang thoi gian chay va tong khoang céch chay duoc trong thoi gian vai gid
trong sudt thoi gian hoat ddng chinh cta chudt. Hidu qua dugc thé hién theo ty 1& % so

v6i doi ching.

Vi du s6 Mirc giam téng
khoang céch chay
duoc boi 1mg/kg

1 0%
13 0%
21 7,5%
33 24%

B-8. Xac dinh do hoa tan, d 6n dinh va tap tinh gidi phéng
a) Xéac dinh d6 hoa tan:

Chét thir nghiém dugc tao huyén phu trong dung dich chita 5% dextroza trong
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nude. Huyén phil nay duge lic & nhiét do trong phong trong thoi gian 24 gid. Sau khi
siéu ly tim & 224 000g (2240 000 m/s?) trong thoi gian 30 phut, chit ndi 1én trén bé
mit duoc pha lodng bing DMSO va duoc phan tich bang HPLC. Biéu dd hiéu chuén
hai diém cta hop chat thir nghiém trong DMSO duoc sir dung dé dinh luong.

Phuong phap HPLC dbi vé6i céc axit:

Agilent 1100 véi DAD (G1315A), bom bdn kénh dung méi (G1311A), dung cu
ldy mau tuy dong CTC HTS PAL, bo khir khi (G1322A) va bd 6n nhiét dang cot
(G1316A); cot: Phenomenex Gemini C18, Spm, S0mm x 2 mm; nhi¢t do: 40°C; dung
moi ria giai A: nudc/axit phosphoric pH = 2; dung mdi rira gidi B: axetonitril; luu
luong: 0,7ml/phut; gradien: 0-0,5 phut 85% A, 15% B; do thay d6i: 0,5-3 phut 10% A,
90% B; 3-3,5 phut 10% A, 90% B; do thay dbi: 3,5-4 phit A 85%, B 15%; 4-5 phut A
85%, B 15%.

Phuong phap HPLC dbi véi céc bazo:

Agilent 1100 véi DAD (G1315A), bom bdn kénh dung méi (G1311A), dung cu
ldy miu ty dong CTC HTS PAL, bo khir khi (G1322A) va bd 6n nhiét dang cot
(G1316A); cot: VDSoptilab Kromasil 100 C18, 3,5um, 60mm x 2,1mm; nhi¢t do:
30°C; chét rira giai A: nudc + Sml axit percloric/l; chét rira B: axetonitril; luu lrong:
0,75 ml/phut; gradien: 0-0,5 phut 98% A, 2% B; do thay dbi: 0,5-4,5 phut 10% A,
90% B; 4,5-6 phut 10% A, 90% B; do thay d6i: 6,5-4 phit A 98%, B 2%; 6,7-7,5 phut
A 98%, B 2%.

Do hoa tan cta cdc phuong an lam vi du dai dién trong dung dich chta 5%

dextroza trong nudc duoc thé hién trong Bang 1:

Bang 1

Vi du sé Do hoa tan (mg/1)

41 650

44 410
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Vi du sé P hoa tan (mg/1)
51 540
52 280
54 640
58 470

Khéng quan st thdy sy phan hiy ctia cac hop chét 1am vi du trong cac dung

dich nay.

Do hoa tan cta hop chat thu duoc tir Vi du 1, Vi du 2 va Vi du 12 déu nim

du6i gioi han ¢6 thé phat hién dugc.

b) Do hoa tan trong dém & cac tri sb pH khéc nhau:

0,3mg hop chit thir nghiém dugc cho vao lo chtta 2ml HPLC va 0,5ml
axetonitril hodc axetonitril/DMSO (9:1) dugc thém vao. Hop chét dugc hoa tan bang
céch dit binh chira miu trong bé siéu am trong thoi gian 10 gidy. Sau d6, 0,5ml dung

dich (dém) twong tng duoc thém vao, va miu lai duge xtt 1y trong bé siéu 4m.
Céac dung dich (dém) duoc st dung;:

pH = 2:0,03mol axit xitric, 0,061 mol natri clorua va 0,0082mol axit hydrochoric va

bd sung 1lit nudc;

pH = 4: 11 nu6c Millipore duge diéu chinh t6i pH = 4 bang dung dich axit clohydric
IN;

pH = 5: 0,096mol axit xitric va 0,2mol natri hydroxit va b sung 1lit nuée;
pH = 6: 0,06 mol axit xitric va 0,16 mol natri hydroxit va bd sung 1lit nudec;
pH =17.,4: 90g natri clorua, 13,61g natri dihydro phosphat va 83,35g dung dich

natri hydroxit 1N dugc lam day dén 11 bang nudc; sau d6, dung dich nay duge
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lam lodng tiép 1:10 bang nude Millipore.
pH = 8: 0,013 mol borax va 0,021 mol natri hydroxit va bd sung 11 nudc;

5ul dung dich thir nghiém dugc phan tich bing HPLC ddi véi lugng chit thir
nghiém khong thay d6i ctia chung va hoat chit (A) duoc tao ra, mdi gid trong thoi
gian 24 gid & nhiét d6 37°C. Dién tich phan trim ctia céc pic phi hop duge st dung aé

dinh luong.
Phuong phap HPLC ddi véi cac hop chit néu trong Vi du 41 va 44:

Agilent 1100 véi DAD (G1315B), bom nhi phin (G1312A), may ldy mau ty
dong (G1329A), 16 cot (G1316A), bd dn nhiét (G1330B); cot: Kromasil 100 C18,
250mm x 4mm, Sum; nhiét d6 cot: 30°C; pha dong A: nudc + 5Sml axit percloric/l,
chét rira giai B: axetonitril; gradien: 0 phtit 90% A — 5 phit 40% A — 18 phut 10%
A — 19 phat 10% A — 21 phat 90% A — 23 phat 90% A; luu lugng: 2ml/phut; phat
hién UV: 288nm.

Phuong phap HPLC dbi v&i cac hop chét néu trong Vi du 50 va 59:

Agilent 1100 véi DAD (G1315B), bom nhi phan (G1312A), may 14y mau tu
dong (G1329A), 16 cot (G1316A), bd dn nhiét (G1330B); cot: Kromasil 100 C18, 125
mm X 4mm, Sum; nhiét do cot: 30°C; pha dong A: nudc + Sml axit percloric/l, chét
rira giai B: axetonitril; gradien: 0 phut 90% A — 5 phat 60% A — 7,0 phat 60% A —
10,0 phut 10% A — 12,0 phat 10% A — 14,0 phat 90% A — 16,0 phut 90% A; luu
lrong: 2ml/phut; phat hién UV: 294nm.

Phuong phap HPLC d6i véi hop chét néu trong Vi dy 54:

Agilent 1100 v6i DAD (G1314A), bom nhi phan (G1312A), may 14y méu tu
dong (G1329A), 16 cot (G1316A), bd 6n nhiét (G1330A); cdt: Kromasil 100 C18,
250mm x 4mm, Sum; nhiét d6 cot: 30°C; pha dong A: nudc + Sml axit percloric/l,
dung moi rira giai B: axetonitril; gradien: 0 phat 90% A — 5 phut 40% A — 18 pht
10% A — 19 phiit 10% A — 21 phit 90% A — 23 phit 90% A; Iuu lugng: 2ml/phut;

-191-



22262

phat hién UV: 288 nm.

Ty 1& dién tich cta pic (F) tai cdc diém thoi gian twong tmg so véi dién tich clia
cac pic tai thoi diém bat ddu dugc thé hién trong Bang 2 dbi v6i mot sé phwong an

duoc lay lam vi dy tiéu biéu:

Bang 2
Vi du sb pH | % chat thir nghiém sau 4 gio | % chét thir nghiém sau 24 gid
[F(t=4 gid) x 100/ [F(t=24gio) x 100 /
F(t=0 gio)] F(t=0gi0)]
41 4 97 99
41 7.4 37 0
44 4 99 99
44 7.4 78 26
50 4 99 99
50 7,4 94 78
54 4 98 97
54 7.4 29 0
59 4 99 95
59 7,4 0 0
63 4 98 98
63 7,4 93 67

Trong thr nghiém nay, phat hién ra sy giam ham lugng cua chét thr nghiém

ddng thoi véi su ting ham lugng cia hop chét hoat tinh tir Vi du 1 hodc 12.

c) Do dn dinh trong huyén phii va dudi dang chét ran:
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4,7-4,8g chét thir nghiém duoc tao huyén phu trong 200ml isopropanol va dugc
khudy & nhiét d trong phong trong thoi gian 7 ngay. Chét rin duoc loc ra va duge
lam kho bang khong khi & nhiét do trong phong trong 3 ngdy. Sau d6, LC/MS
(Phuong phép 2) duge st dung dé xac dinh s phan hiy ctia chét thir nghiém. Cac hop
chét cia Vi du 63 va 44 thé hién khong c6 sy phan hiy.

Pé danh gia tinh bn dinh cta cac chét rén, 20mg chét rén thu duoc theo cach
nay dugc bao quan trong binh Head-Space & nhiét do 90°C trong budng lam khd
khéng c6 chan khong trong thoi gian 7 gio. Sau d6, HPLC duoc st dung dé xac dinh

su phan huy ctia chét thir nghiém..
Phuong phap HPLC dé x4c dinh d9 on dinh cta cht ran ctia Vi du 63.

Thiét bi: Agilent 1100 hoac thiét bi twong duong, budc séng thay dbdi UV (vi
du, day diot); budc song xac dinh: 215nm, do rong dai 6nm; budc song tham chiéu: tht
thiét bi, nhiét do 10: 40°C; cot: Nucleodur Gravity C18, chidu dai 150mm, duong kinh
bén trong 2mm, kich thudc hat 3um; pha di dong: Dém phosphat amoni axit (pH
=2.4), B axetonitril; chuong trinh phén tich: luu lwong 0,25ml/phut, bat dau 0 phut
85% A -> 35 phut 20% A -> dirng 45 phut 20% A; cin bang: 12 phut: dung dich chta
mau: khoang 25mg miu duoc can chinh x4c va dua vao trong binh do dung tich 50ml,
dugc hoa tan trong 25ml isopropanol va db thém nude téi mde chudn; dung dich hiéu
chuén: khoang 25mg chit chudn dugc can chinh x4c va dua vao trong binh do dung
tich 50ml, duoc hoa tan trong 25ml isopropanol va d6 thém nudc téi mde chuén; thé

tich bom: 3pl.
Phuong phap HPLC dé x4c dinh d6 6n dinh cua chit rin trong Vi du 44.

Thiét bi: Agilent 1100 hozc thiét bi twong dwong, budc song thay doi UV (vi
du day diot); budc séng xéac dinh: 220nm, dd rong dai 6nm; budc song tham khio: tét
thiét bi; nhiét do 10: 45°C; cot: Zorbax SB-CN, chiéu dai 150mm, duong kinh bén
trong 3mm, kich thudc hat 3,5um; pha dong: dém amoni phosphat trung hoa (pH
=7,2), B axetonitril; chuong trinh phén tich: luu lugng 0,5ml/phut, bit dau 0 phut 80%
A > 25 phut 20% A -> dung 35 phut 20% A; can bang: 10 phat: dung dich chira mau:
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khoang 22mg mau dugc can chinh xac dwa vao trong binh do dung tich 50ml, dugc
hoa tan trong 25ml isopropanol va bd sung thém nudc téi mde chuin; dung dich hiéu
chuan: khoang 25mg chét chudn dwgc cén chinh x4c va dua vao trong binh do dung
tich 50ml, dugc hoa tan trong 25ml axetonitril va bd sung thém nudce téi mbc chudn;

thé tich bom: 3pl.

Véi d6 chinh xac cta phuong phap do, cic hop chét trong Vi du 63 va 44 thé
hién khong c6 su phéan huy.

d) Do 6n dinh trong dng nghiém trong huyét thanh thé va nguoi

Img hop chéit thu nghiém dugc cho vao lo chta 2 ml HPLC va 1,5ml DMSO
va Iml nudc duge thém vao. Hop chét duoc hoa tan béng cach dit lo chira miu trong
bé siéu 4m trong thoi gian 10 gidy. 0,5ml huyét thanh thé hodc ngudi & nhiét d6 37°C
duge db vao 0,5ml dung dich nay. Mau duoc lic, va khoang 10pl duge 14y ra ding
cho phép phén tich tht nhét (thoi diém to). 4-6 phan khac duoc lay ra d¢& dinh hrong
trong thoi gian 1én téi 2 gid sau khi bit diu . Mau duoc gitt & nhiét do 37°C trong
thoi gian thir nghiém. Viéc xé4c dinh cac tinh chét dac trung va dinh lugng dugc thuc
hién bang HPLC

Phuong phap HPLC:

Agilent 1100 véi DAD (G1314A), bom nhi phan (G1312A), may ldy miu tu
dong (G1329A), 10 ¢t (G1316A), bd dn nhigt (G1330A); cot: Kromasil 100 C18,
250mm X 4mm, Spm; nhiét do cot: 30°C; chét rira giai A: nudc + Sml axit percloric/l,
chét rira giai B: axetonitril; gradien: 0-8,0 phut 53% A, 47% B; 8-18 phut 53% A,
47% B; 18-20 phut 90% A, 10% B; 20-21 phat 90% A, 10% B; 21-22,5 phit 98% A,
2% B; 22,5-25 phat 98% A, 2% B; luu luong: 2ml/phut; phat hién UV: 294nm.

e) Dugc dong hoc trong tinh mach ctia chudt Wistar:

Vao ngay trude khi cho dung hop chét, dng théng dé 1y mau duoc cdy vao
tinh mach canh cua dong vat thir nghiém (chudt Wistar duc, thé trong 200-250g) duéi

didu kién gy mé bang Isofluran®.

-194-



22262

Vao ngay thir nghiém, mot lidu ding xac dinh ctia hop chét thir nghiém duoc
cho ding dudi dang dung dich tiém vao tinh mach dudi st dung dng tiém thuy tinh
(vién hudc to, thoi gian ding nhé hon 10 gidy). Cac miu mau (8-12 thoi diém) dugc
14y qua 6ng thong lién tiép trong thoi gian 24 gid sau khi cho ding hop chat. Huyét
thanh thu dugc bang cch ly tim cdc miu trong cic dng dugc heparin hoa. Axetonitril
duoc cho vao lwong huyét thanh xéc dinh theo thoi diém dé két tia cac protein. Sau
khi ly tdm, hop chit thir nghiém va, néu phit hop, céc san pham phan tach da biét cta
hop chét thir nghiém trong chit ndi 1én trén bé mit dugc xac dinh dinh lugng bang

cach st dung phuong phap LC/MS-MS thich hop.

Nodng do huyét thanh do dugc dugc sir dung dé tinh cac thong sé dugc dong
hoc ctia hop chét thir nghiém va cia hop chét hoat tinh (A) dugc giai phong tir 6, nhu
AUC, Cumax, T172 (chu ky ban tdn) va CL (d9 thanh thai).

Sau khi cho ding qua dudng tinh mach cac hop chat tir Vi du 63, 64 hoc 41 ,
thi cac hop chit nay khong con phét hién thdy trong huyét thanh ngay ca tai thoi diém
do dau tién. Chi c6 thé phat hién dugc thanh phan hoat tinh (Vi du 1) cho t6i thoi

diém 24 gio.
f) Dugc dong hoc qua duong miéng & chudt Wistar:

Vao ngay trude khi cho ding hop chét, éng thong dé 14y mau duoc cy vao
tinh mach canh cta dong vat thit nghiém (chudt Wistar duc, thé trong 200-250g) dudi

didu kién gdy mé bing Isofluran®.

Vao ngay thir nghiém, mét lidu dung x4c dinh ctia hop chit thir nghiém duéi
dang dung dich dugc din vio da day bing éng thong. Cac mAu méu (8-12 thoi diém)
duoc 1y qua éng thong lién tiép trong thoi gian 24 gid sau khi cho dung hop chét.
Huyét thanh thu dugc bing cach ly tim c4c mAu trong céc éng dugc hepazin hoéa.
Axetonitril dugc bd sung vao luong huyét thanh néu trén theo thoi diém dé két tua céac
protein. Sau khi ly tdm, hop chit thr nghiém va, néu thich hop, cac san phim phan
tach da biét cia hop chét thir nghiém trong chét nbi 1én trén bé mit dwoc xac dinh

dinh lrgng biang céch st dung phuong phéap LC/MS-MS thich hop.
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Noéng d6 huyét thanh da do dwoc dugc st dung dé tinh cac thong sb dugc dong
hoc cta hop chét thr nghiém va cia hop chét hoat tinh (A) duoc giai phong tir d6, nhu
AUC, Cmax, T1/2 (chu ky ban ton).

Sau khi cho dung qua dudong miéng céac hop chét tir Vi du 63, 44 hoic 41, cac
hop chit nay khong con phat hién thdy trong huyét thanh ngay ca tai thoi diém do dau
tién. Chi c6 thé phat hién dugc thanh phin hoat tinh (Vi du 1) cho téi thoi diém 24

gio.
B-9. Xac dinh tinh én dinh chuyén hoa

Pé xac dinh tinh 6n dinh chuyén héa ctia cac hop chat thir nghiém, chung duoc
U trong Ong nghiém va&i cc vi thé gan hodc, vu tién v6i cdc t€ bao gan méi ciia nhi€u
loai dong vat (vi du tir chudt va chd) va cua nguoi dé thu duge va dé so sanh profin

chuyén hoa ctia su chuyén hoa trong gan pha I va pha II ma cang triét dé cang tot.

Céc hop chét thir nghiém duoc 1 & ndng do 10-20puM. Két thic, cac dung dich
gbc chira cac hop chét voi ndng d6 1-2mM duoc didu ché trong axtonitril va sau do6
dugc nhd giot voi sy lam loang 1:100 vao trong hdn hop 0. Cac vi thé gan duoc
trong dém natri phosphat 50mM (pH = 7,4) c¢6 hodc khong c6 hé¢ thng tao NADPH
chta NADP+ 1mM, glucoza 6-phosphat 10mM va 1 don vi glucoza 6-phosphat
dehydrogenza & nhiét do 37°C. Cac té bao gan nguyén phat cling dugc U & nhiét dd
37°C trong huyén phii trong mdi trudng Williams E. Sau thoi gian 1 0-4 gio, hdn hop
0 duoc ngimg bang axetonitril (ndng d6 cudi ciing khoang 30%), va protein dugc loai
b6 bing su ly tim & khoang 15 000 x g (150 000 m/s?). Cac mau dugc nging theo
cach nay hoac la dugc phan tich tryc tiép hoic 1a duge bao quan & nhiét d§ 20°C cho

dén khi dugc phan tich.

Phuong phap phan tich duoc tién hanh bang séc ky 1ong hiéu suét cao véi su do
tim bang cuc tim va phd khéi (HPLC-UV-MS/MS). Két thic, cac chét ndi trén bé mit
ctia cac mAu u duge sic ky sir dung cac cot pha dao C18 thich hop va hdn hop pha
dong thay ddi chtra axetonitril va dung dich nuéc format amoni 10mM. Ph6 UV trong

t6 hop véi dit liéu MS/MS phé khéi duge ding dé xé4c dinh céc chit chuyén héa va

-196-



22262

gii thich cau tréic ciia chung.
B-10. Thir nghiém su e ché CYP

Kha ning cta cac hop chit trc ché CYP1A2, CYP 2C8, CYP2C9, CYP2D6 va
CYP3A4 & ngudi duoc nghién ctru voi cac vi thé gan nguoi hdn hop 1lam ngudn
enzym v6i su c6 mit cia cac chit chuan (xem dudi ddy) ma tao ra cac chit chuyén
hoa dac hiéu CYP-isoform. Téac dung tc ché duoc nghién cltu véi 6 néng dd khac
nhau ctia hop chét thir nghiém (0,6, 1,3, 2,5, 5, 10 va 20uM hoac 1,5, 3,1, 6,3, 12,5, 25
va 50uM), duoc so sanh véi mic d6 tao thanh chit chuyén héa dic hiéu CYP-isoform
ctia cac chéit chuin véi su khong c6 mét ctia cac hop chét thir nghi¢m, va céc tri s6
ICso twong Ung dugc tinh toan. Chét trc ché chudn ma tc ché dic hiéu mot isoform

CYP déng vai trd 1am dbi chimg cho céc két qua thu dugc.
Quy trinh:

U phenacetin, amodiaquin, diclofenac, dextromethorphan hodc midazolam véi
vi thé gan nguoi v6i su c6 mit clia trong mdi trudng hop sau ndng d6 khac nhau cia
hop chét thu nghiém (lam chét e ché tiém nang) dugc thuc hién trén tram lam viée
(Tecan, Genesis, Crailsheim, Germany). Hn hop 0 chuin chira ImM NADP, 1mM
EDTA, 5mM glucoza 6-phosphat, glucoza 6-phosphat dehydrogenaza (1,5 U/ml) va
50mM dém phosphat (pH = 7,4) trong tong thé tich 200pl. T6 hon néu céc hop chit
thtr nghiém dugc hoa tan trong axetonitril. Cac dia 96 giéng duoc 0 véi vi thé gan
ngudi hdn hop & nhiét do 37°C trong thoi gian xac dinh. Cac phan ung dugce dap tat
bing cach thém 100p] axetonitril trong d6 chét ndi chuén thich hop ludn c¢6 mit. Cac
protein da két tua duoc loai bo bang cach ly tm, va cac chét ndi 1én trén bé mat dugc

két hop va phan tich bing LC-MS/MS.

Vi cac CYP isoenzym 1A2, 2C8, 2C9, 2D6, 3A4 va 3A4, céc hop chét tir Vi
dul, 13,19, 6, 27, 10, 26, 8, 14 va 29 co, sau su U so by, tri s6 ICs0/Ki > 20uM.

B-11. Xac dinh thong s6 dugc dong hoc sau khi cho dung trong tinh mach va qua

dudng miéng
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Hop chét duogc thir nghiém dudi dang dung dich dugc dua vao trong tinh mach
cua cac dong vat (vi du chudt, chuot nhit, cho), va cho dung qua dudong mi¢ng dudi
dang dung dich hodc huyén phu bing éng thong. Sau khi cho ding hop chit, méau
dugc 14y ra khoi dong vat & nhitng thoi diém cb dinh va duge heparin hoa, va sau do
huyét thanh thu dugc duge ly tim. Hop chit dwoc dinh luong phan tich trong huyét
thanh bang LC/MS-MS. Nong d6 huyét thanh theo thoi gian dwoc phat hién theo cach
nay dugc str dung dé tinh cac thong s6 duoc dong hoc nhu AUC (ving duéi ndng do,
dudng cong thoi gian Cmax), T1/2 (chu ky ban tén) va CL (su thanh thai) nho chuong

trinh may tinh dugc déng hoc duoc phé chuén.
B-12. Xéac dinh phan doan huyét thanh ty do bing Transil

Su phan bd (ndng d6 huyét thanh t6i da) ctia hop chit ndm trong khoang giita,
thir nhit, nudc va cac mang lecithin tring duoc do bé miat (Transil) (MAdem) va, thi
hai, gitta huyét thanh va cdc mang lecithin tring dwoc do bé mit (Transil) (MAnuyé

thanh) dll’O'C dO .

Hop chit thir nghiém hoa tan dugc bom vao huyén phu chira Transil/dém va
Transil/huyét thanh. Sau céc 14n @ nay, Transil duoc tach ra khéi pha twong ing bing
ly tim & 1800g (18000 m/s?). Nong d6 chét truéc khi ly tm va trong chét ndi bé mit
sau ly tdm dugc xac dinh. Phan tu do duoc tinh 14 ty sb gifra 4i lyc cua mang trong

huyét thanh (MAhuyét thanh) V& trong dém (MA dem).
B-13. Téc dung ctia hop chét 1én hé than kinh trung wong (CNS)

Hiéu qua c6 thé cia duong ding qua dudng miéng lidu don hop chit thi
nghiém 1én céc thong sb hanh vi, hoat dong van dong ("mod hinh mdéi truong mao') va
nhiét do co thé duoc nghién ciru & chudt. Cac hop chat thir nghiém duoc dua vao qua
dudong miéng theo lidu dung ting dan. Cac dong vat dbi chimg chi nhan t4 dugc
(etanol/solutol/nude (10:40:50, thé tich/thé tich/thé tich). Mdi nhém diéu tri bao gdm
6 con chudt duc. Cac con vat duge kiém tra vé nhitng thay ddi hanh vi ciia chiing va
nhiét do co thé sau 0,5, 1,2, va 7 gi0. Sau khoang 0,5 va 7 gid, cac con vat cling dugce

xét nghiém vé nhitng thay doi lién quan dén hop chét c6 thé c6 trong hoat dong van
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dong cta ching trong "mo hinh mdi truong mé" (chuyén dong tu do trong 16ng).
Nong d6 trong huyét thanh ctia céc hop chét thir nghiém dwoc xac dinh theo cic nhém

vé tinh.
C. Vi du minh hoa duoc phim

Céc hop chét theo sang ché co thé duge lam thanh cic duge phim theo céc

dang sau:
Vién nén:
Thanh phan:

100mg hop chét theo sang ché, 50mg lactoza (monohydrat), S0mg tinh bot ngd
(nguyén chat), 10mg polyvinylpyrolidon (PVP 25) (mua dugc tr BASF,

Ludwigshafen, Germany) va 2mg magie stearat.
Trong lugng vién 212mg, duong kinh 8mm, ban kinh cong 12mm.
Séan xuét:

Hdn hop hop chét theo sang ché, lactoza va tinh bot duge nghién véi dung dich
PVP n@)ng do 5% (m/m) trong nude. Cac hat dugce 1am kho va dugce tron 1An v6i magie
stearat trong thoi gian 5 phat. Hon hop ndy dugc nén trong mdy nén vién thong
thuong (xem dang vién néu trén). Luc nén theo huéng dan d6i voi viéc nén nay la

15kN.
Huyén phit mé c6 thé dugc diing qua dudng miéng:
Thanh phan:

1000mg hop chét theo sang ché, 1000mg etanol (96%), 400mg Rhodigel® (gém

xanthan mua duoc tir FMC, Pennsylvania, USA) va 99g nuéc.

10ml huyén phi ding qua dudng miéng tuwong Gng voi lidu duy nhét chira 100mg hop

chat cua sang ché.
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San xuat:

Rhodigel duoc tao huyén phi trong etanol, va hop chét theo sang ché duoc cho
vao huyén phul nay. Thém nudc vao trong khi khudy. Hon hop nay duoc khudy trong

thoi gian 6 gio cho dén khi két thiic sy truong ctia Rhodigel.
Dung dich ma c6 thé duoc ding qua duong miéng:
Thanh phan:

500mg hop chat theo sang ché, 2,5g polysorbat va 97g polyetylen glycol 400.
20g dung dich ding qua duong miéng twong ung véi lidu duy nhit chira 100mg hop

chét theo sang ché.
Séan xuét:

Hop chit theo sang ché duoc tao huyén phu trong hdn hop chira polyetylen
glycol va polysorbat trong khi khudy. Tiép tuc khudy cho dén khi hop chét theo sang

ché hoa tan hoan toan.
Dung dich dung qua dudng tinh mach:

Hoa tan hop chét theo sang ché & ndng dd dudi do hoa tan bio hoa trong dung
moi duoc dung (vi du dung dich nuéc mudi dang truong, dung dich glucoza 5%
va/hodc dung dich PEG 400 30%). Dung dich nay dugc lam vo trung béng cach loc va

dugc str dung dé nap ddy binh chta thude tiém khong c6 chét gy sbt va vo trung,
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YEU CAUBAO HO

1. Hop chét c6 cong thirc (VII):

R R
o R
O/\/ N/
|
O R7A
(VID)
NC X CN
R l ~
OGO
R? ,\{

trong do,

R! 13 hydro hoic (Ci-Cs)-alkyl,

R? 1a (C1-Ce)-alkyl, (C2-Cy)-alkenyl, (Ca-C4)-alkynyl hodc (Cs3-Cr)-xycloalkyl,
trong d6 (C1-Ce)-alkyl c6 thé dugc thé bang 1 d&én 3 phéan tir thé doc 1ap dugc chon tir
nhém bao gdm flo, clo, triflometyl, triflometoxy, (C1-C4)-alkoxy, (Cs-Cs)-xycloalkyl, (Cs-
Cr)-xycloalkoxy, (Ci-Cs)-alkylsulfanyl va (Ci-Cg)-alkylsulfonyl,

va

trong d6 (C2-Ca)-alkenyl va (C2-C4)-alkynyl c6 thé duge thé bang 1 hodc 2 phan tir thé
doc 1ap dugc chon tir nhém bao gdm flo, triflometyl, (Ci-Ca)-alkyl, triflometoxy va (Ci-
Cy)-alkoxy,

va

trong d6 (C3-Cr)-xycloalkyl ¢6 thé duoc thé bing 1 hodc 2 phan tir thé doc 1ap dugc
chon tir nhém bao gdm flo, clo, triflometyl, (Ci-Cs)-alkyl, triflometoxy va (C1-Ca)-
alkoxy,

hodc

R! va R? ciing v6i nguyén ti nito ma chung gén vao tao thanh di vong ¢6 4 dén 7 canh
ma c6 thé chira thém mot nguyén tir khac loai dugc chon tir nhém bao gdm N, O va S,
trong d6 di vong c¢6 4 dén 7 canh c6 thé dugc thé bang 1 hodc 2 phan tir thé doc 1ap
duge chon tir nhém bao gdm flo, clo, oxo, triflometyl, (C1-C4)-alkyl, triflometoxy va
(C1-Cy)-alkoxy,
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R* 1a hydro hodc nhom bén clia o axit amin tu nhién hodc chét twong ty hoic chét
ddng phan clia no,

R’  1a hydro hodc metyl,

R® 14 hydro, (Ci-C4)-alkyl, hodc nhém bao v€ amin,

R’ 14 hydro, (Ci-Cs)-alkyl, hodc nhoém bao v€ amin,

hodc

R va R7A cing véi nguyén tir nito ma ching gin vao tao thanh di vong c6 5 hoic 6
canh,

trong d6 di vong ¢ 5 hodc 6 canh co thé duoc thé bang 1 hodc 2 phan tir thé doc lap
dugc chon tir nhém bao gém (Ci-Cs)-alkyl, amino, hydroxyl va (Ci-Cs)-alkoxy,

hodc

R  cung v6i R* va nguyén tir ma ching gdn vio tao thanh vong pyrolidin hodc
piperidin,

hodc mudi cda nd.

2. Hop chét theo diém 1, trong do:

R! 13 hydro, metyl ho#c etyl;

R?  1a(Ci-Cy)-alkyl, xyclopropyl hodc xyclobutyl,

trong d6 (Cy-Cs)-alkyl co6 thé dugc thé bang 1 hodc 2 phan tir thé doc 1ap duge chon tir
nhém bao gdm flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va xyclobutyl;

hodc

R! vi R? cling v6i nguyén tir nito ma chung gén vao tao thanh di vong c6 4 dén 6 canh
ma c6 thé chira thém mot nguyén ti khéc loai tir nhém bao gdbm N, O va s,

trong do6 di vong c6 4 dén 6 canh c6 thé dugc thé b%mg 1 hodc 2 phén tir thé doc lap
dwoc chon tir nhém bao gdm flo, triflometyl, metyl, etyl, metoxy va etoxy;

R* 13 metyl hodc 3-aminopropan-1-yl;

R’  lahydro;

R® 13 hydro, metyl hodc nhom bao v€ amin; va

R’*  1a hydro hodc nhém bao vé amin; hodc

R7A  cing v6i R va nguyén tir ma ching gin vao tao thanh vong pyrolidin.
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3. Hop chét theo diém 1, trong do:

R!  1ahydro, metyl hodc etyl;

R?  la metyl, etyl hodc n-propyl, trong d6 metyl, etyl va n-propyl c6 thé dugc thé
bing 1 hodc 2 phan tir thé doc 1ap duge chon tir nhém bao gdm flo, triflometyl va
metoxy;

hodc

R! va R? cing véi nguyén tir nito ma ching gin vio tao thanh vong azetidinyl,
pyrolidinyl hodc piperidinyl, trong d6 vong azetidinyl va piperidinyl c6 thé duoc thé
bang phan tir thé metoxy.

4. Hop chit theo diém 1, trong do:

R! 14 hydro, metyl hodc etyl,

R?  1a(Ci-Cs3)-alkyl, xyclopropyl hodc xyclobutyl,

trong d6 (C1-Cs)-alkyl c6 thé dugc thé bang 1 hoic 2 phén tir thé doc 1ap dugc chon tir
nhém bao gdm flo, clo, triflometyl, metoxy, etoxy, xyclopropyl va xyclobutyl.

5. Hop chit c6 cong thirc (VIII):

10 L2 R18A
O/\/ \[( ~NT
o |R17A
(VII)
N CN
c ’ N
R! = S
AR VeV
R? N
>
trong do:

R!  1ahydro hodc (Ci-Cy)-alkyl,

R? 14 (C1-Ce)-alkyl, (C2-Cas)-alkenyl, (C2-Cq)-alkynyl hodc (C3-C7)-xycloalkyl,
trong d6 (C1-Ce)-alkyl c6 thé dugc thé bang 1 dén 3 phan tir thé doc 1ap dugc chon tir
nhém bao gdm flo, clo, triflometyl, triflometoxy, (C1-Cs)-alkoxy, (C3-C7)-xycloalkyl, (Cs-
C7)-xycloalkoxy, (C1-Cs)-alkylsulfanyl va (Ci-Cs)-alkylsulfonyl,

trong d6 (Co-Cy)-alkenyl va (Ca-Cs)-alkynyl co6 thé dugc thé bang 1 hodc 2 phan tir thé
doc 1ap dugc chon tir nhém bao gbm flo, triflometyl, (Ci-C4)-alkyl, triflometoxy va (Ci-

Cy)-alkoxy,
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va

trong d6 (C3-C7)-xycloalkyl c6 thé duoc thé bang 1 hoic 2 phan tir thé doc lap duge
chon tir nhém bao gdém flo, clo, triflometyl, (Ci-Ca)-alkyl, triflometoxy va (Ci-Ca)-
alkoxy,

hodc

R! va R? ciing véi nguyén ti nito ma chiing gin vao tao thanh di vong c¢6 4 dén 7 canh
ma c6 thé chira thém mot nguyén tir khac loai duge chon tir nhém bao gém N,Ovas,

trong d6 di vong c6 4 dén 7 canh c6 thé duoc thé bang 1 hodc 2 phén tir thé doc lap
duogc chon tir nhom bao gém flo, clo, oxo, triflometyl, (C1-Cs)-alkyl, triflometoxy va
(C1-Cy)-alkoxy;

L?  1a(C2-Ce)-alkanediyl;

R!7A 1 hydro, (C1-C4)-alkyl hodc nhom bao vé amin, va

R34 13 hydro, (C1-C4)-alkyl hoic nhém bao vé amin; hoidc

R17A ya R!8A cling v6i nguyén tir nito ma ching gén vao tao thanh di vong ¢6 5 hoic 6
canh, trong do6 di vong c6 5 hodc 6 canh c6 thé dugc thé béng 1 hodc 2 phén tir thé doc
1ap dugc chon tir nhém bao gdm (Ci-Cs)-alkyl, amino, hydroxyl va (C1-Cs)-alkoxy.

6. Hop chét theo diém 5, trong do:

R! 13 hydro, metyl hoic etyl;

R?  1a (Ci-Cs)-alkyl, xyclopropyl hodc xyclobutyl, trong d6 (Ci-Cs)-alkyl c6 thé
dugc thé bang 1 hoic 2 phén tir thé doc 14p duoc chon tir nhom bao gc‘Sm flo, clo,
triflometyl, metoxy, etoxy, xyclopropyl va xyclobutyl;

hoac

R! va R? cling v6i nguyén tir nito ma chiing gén vao tao thanh di vong c6 4 dén 6 canh
ma c6 thé chira thém mot nguyén ti khéc loai tir nhém bao gdm N, O va S,

trong d6 di vong c6 4 dén 6 canh c6 thé dugc thé bang 1 hodic 2 phan tir thé doc 1ap
duge chon tir nhém bao gdm flo, triflometyl, metyl, etyl, metoxy va etoxy;

L2  laetan-1,2-diyl hodc propan-1,3-diyl,

R!7A 1a hydro, metyl hodc nhom bao vé amin; va

R84 13 hydro, metyl hodc nhém bao vé amin.

7. Hop chét theo diém 5, trong d6:

R!  lahydro, metyl hodc etyl;
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R? 14 metyl, etyl hodc n-propyl, trong d6 metyl, etyl va n-propyl c6 thé duogc thé
bang 1 hodc 2 phan tir thé doc 1ap duge chon tir nhém bao gdm flo, triflometyl va
metoxy;

hoac

R! va R? cling v6i nguyén tir nito ma ching gin vao tao thanh vong azetidinyl,
pyrolidinyl hodc piperidinyl, trong d6 vong azetidinyl va piperidinyl ¢6 thé dugc thé

bang phin tir thé metoxy.

-205-





