BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

cmesesmonmeroe o HNEHI NG
CUC SO HUU TRi TUE
1-0027339
(517 CO7D 403/06; AGIP 9/00; AGIK (13) B
31/4196; A61P 13/00
(21) 1-2017-01478 (22) 30/10/2015
(86) PCT/EP2015/075200 30/10/2015 (87) W02016/071212 12/05/2016
(30) 14191491.1 03/11/2014 EP
(45) 25/02/2021 395 (43) 25/07/2017 352A

(73) BAYER PHARMA AKTIENGESELLSCHAFT (DE)
Miillerstrasse 178, 13353 Berlin, Germany

(72) SCHMECK, Carsten (DE); GERISCH, Michael (DE); GRIEBENOW, Nils (DE);
KOLKHOF, Peter (DE); KOLLING, Florian (DE); ENGELEN, Anna (DE);
KRETSCHMER, Axel (DE); LANG, Dieter (DE); LUSTIG, Klemens (DE);
MONDRITZKI, Thomas (DE); POOK, Elisabeth (DE); BECK, Hartmut (DE);
SUSSMEIER, Frank (DE); VOLLMER, Sonja (DE); WASNAIRE, Pierre (DE).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT 5- -(HYDROXYALKYL)-1-PHENYL-1,2,4-TRIAZOL, QUY TRINH
DPIEU CHE VA DUGC PHAM CHUA HOP CHAT NAY

(57) Séang ché dé cap dén cac hop. chat 5- (hydroxyalkyl)-1-phenyl-1,2,4-triazol, quy trinh

diéu ché hop chat nay va dugc phdm chtra hop chat nay. Hop chit hodc dugc pham theo

sang ché 1a hiru dung dé diéu tri va/hodc phong ngtra bénh, dac biét la dé diéu tri va/hodc

phong ngtra cadc bénh tim mach va bénh than.



27339

Linh vue ky thuit dwge dé cip

Séang ché d& cap dén cac hop chét 5-(hydroxyalkyl)-1-phenyl-1,2,4-triazol, quy
trinh diéu ché cac hop chét nay, va dugc pham chira cac hop chit nay. Cac hop chét
hoac duogc phém theo sang ché 14 hitu dung dé diéu tri va/hodc phong ngira bénh, dic

biét la dé didu tri va/hodc phong ngira cc bénh tim mach va bénh than.
Tinh trang ki thuat cia sang ché

Luong thé dich trong co thé con nguoi phu thudc vao cac co ché kiém soat sinh
ly khac nhau, muc dich cua céac co ché nay 1a dé gitt luong thé dich trong co thé 6n
dinh khong thay ddi (can bang thé tich noéi moi). Trong xt ly, ca viée lam day thé tich
cua hé théng mach mau va ap luc thAm thdu mau cua huyét tuong dugc ghi lai lién tuc
bang céc cam bién thich hop (cac thu cam 4p lyc va thu cam éap luc tham théu). Thong
tin ma cac cam bién nay cung cip dén cac trung tAm thich hop trong néo bd diéu khién
hanh vi ubng va kidm sodt sy bai tiét dich thong qua than nhd cac tin hiéu dich thé va
than kinh. Hocmon peptit vasopressin cuc ky quan trong trong qué trinh nay [Schrier

R.W., Abraham W.T., New Engl. J. Med. 341, 577-585 (1999)].

Vasopressin dugc san Xuét ra trong cac té bao than kinh noi tiét chuyén biét ¢
nhan trén thi (Nucleus supraopticus) va nhan canh that (N. paraventricularis) nim &
vach cia ndo that ba (third ventricle) ving dudi d6i (hypothalamus) va duge van
chuyén tir d6 doc cac gai thin kinh vao céc thily sau ctia tuyén yén (neurohypophysis).
O d6, hocmon duoc giai phong vao trong dong méau dap Umg lai kich thich. Mit khoi
luong tudn hoan, vi du do hau qua cua mit mau cép, ra nhiéu mo hoi, khat nude hoic
tiéu chay kéo dai, la yéu t6 kich thich dé giai phong ting cudong hocmon. Trai lai, su
tiét vasopressin bi trc ché boi su gia ting vé thé tich ndi huyét quan, vi du do hau qua

cta viéc hap thu nude tang 1én.

Vasopressin chu yéu tic dong thong qua viée gin két v6i ba thu thé, chung
duoc phan thanh cac thu thé V1a, V1b va V2 va cac thu thé nay thudc ho thu thé bat
c@p voi protein G. Thu thé Vla chi yéu ndm & cac té bao ctia hé co tron mach mau.

Viéc hoat hoa chiing dan t6i sy gia ting co mach mau, hau qué la strc can ngoai vi va
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huyét ap tang 1én. Ngoai vi tri néu trén, thy thé Vla ciing dugc phét hién & trong gan.
Thu thé V1b (con duge goi 1a thu thé V3) c¢6 thé duoc phét hién & hé than kinh trung
wong. Cung véi hocmon gidi phong corticotropin (CRH), vasopressin didu hoa sy bai
tiét co ban va bai tiét cam ung kich thich ctia hocmon huéng thugng than (ACTH)
thong qua thu thé V1b. Thy thé V2 nim & biéu md éng lugn xa va biéu mo cua cac
bng gop & than. Viéc kich hoat ching dén dén nu6e c6 thé thdm qua cac biéu md nay.
Hién tuong ndy 1a do su két hop clia céc kénh van chuyén nudc (aquaporin) (cac kénh

nudce chuyén biét) & mang dinh cta céc te bao bi€u mo.

TAm quan trong clia vasopressin trong viéc tai hép thu nude tir nude tidu & than
trd nén 16 rang tir hinh anh 14m sang cua bénh dai thao nhat, bénh nay duoc géy ra do
thiéu hocmon, vi du do tén thuong tuyén yén. Bénh nhin ma bi bénh nay bai tiét t6i 20
lit nuGe tidu trong 24 gid néu nhu ho khong dwgc dung hocmon thay thé. Thé tich nay
tuong duong v6i khoang 10% lugng nude tiéu d4u. Do tdm quan trong to 16n cia né
trong tai hip thu nuéc tir nudc tiéu, nén vasopressin cling dugc goi theo nghia 1a
hocmon chéng bai niéu (antidiuretic hormone: ADH). Do dd, su trc ché duoc ly dbi
vé6i hoat dong ciia vasopressin/ADH trén thu thd V2 din dén ting bai tiét nudc tidu.
Tuy nhién, trai ngugc véi tdc dung cua cac thudc loi niéu khéc (thiazide va cac thubc
lgi nidu “quai”), céc thubc dbi khang thu thé V2 gy ra ting bai tiét nuée, co ban
khong 1am tang bai tiét cac chét dién giai. Diéu nay c6 nghia 13, véi cic thubc d6i
khang V2, can bing thé tich ndi modi c6 thé dwgc phuc hdi ma khong anh hudng dén
can bing dién giai ndi moi. Do d6, cac thudc c6 hoat tinh d6i khang V2 hinh nhu dic
biét thich hop d& didu tri tit ca c4c tinh trang bénh ma ching dugc két hop véi sy qua

tai nudce trong co thé, ma khong lam ting céc chét dién giai tvong mg song song.

Bét thudng quan trong v& chét dién giai ¢6 thé do dugc trong héa 1am sang la
giam natri huyét (ndng d6 natri <135mmol/L); day 1a sy bét thudng quan trong nhét vé
chét dién giai & bénh nhan ndi tra, véi ty 1€ gip khoang 5% hodc 250000 ca mdi nim
chi tinh riéng & My. Néu nhu ndng d6 natri trong huyét tuvong gidm xubng duéi
115mmol/L, tinh trang hon mé va ti vong s& xay ra. Tuy thudc vao nguyén nhén 4n
dudi, cAn phai phan biét gifta gidm natri huyét thé tich mau giam, thé tich méau binh
thuong va thé tich méu ting. Céc dang ting thé tich mau c6 tao ra phu la rit quan

trong trén 1am sang. Vi du dién hinh vé c4c dang nay d6 1a hoi chung tiét ADH/vaso-
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pressin khong thich hgp (SIADH) (vi duy, sau chin thwong so ndo hodc & dang rbi loan
cén ung thu trong c4c bénh ung thu) va giam natri huyét ting thé tich mau trong bénh
x0 gan, cdc bénh than khéac nhau va trong suy tim [De Luca L. et al., 4m. J. Cardiol.
96 (suppl.), 19L-23L (2005)]. Cu thé, bénh nhén bi suy tim, bit luan giam natri huyét
va ting thé tich mau lién quan cta ho thé ndo, thudng biéu hién mirc nf“)ng dd vaso-
pressin tdng cao, cdc mirc ndy dugc xem la hju qua cia su didu tiét than kinh thé dich
r6i loan toan than trong suy tim [Francis G.S. et al., Circulation 82, 1724-1729
(1990)].

Ban than sy didu tit thdn kinh thé dich réi loan chu yéu bidu hién vé ting
truong luc giao cam va sy hoat héa hé renin-angiotensin-aldosterone khong thich hop.
Trong khi mdt mat, viéc trc ché cac thanh ph?m nay béng c4c chét chen thu thé beta, va
miét khéc, b%lng cac chit wre ché ACE hoic chit chen thu thé angiotensin hién nay la
mot phﬁn ¢b hiru coa viée diéu tri suy tim bﬁng duoc phém, su gia tdng bai tiét vaso-
pressin khong thich hop trong suy tim tién trién hién tai vin khong thé dugc diéu tri
mot cach twong xung. Ngoai viéc gilt nudc duge trung gian bédi thu thé V2 va cac hau
qua huyét déng hoc khong thuan loi két hop vé6i qua trinh nay lién quan dén su ting
héu tai, su tdng xuit cla thét trai, 4p luc trong cic mach mau phdi va cung lugng tim
cing chiu tac dong bét lgi béi su co mach méu trung gian bdi V1a. Ngoai ra, trén co
s¢ dit liéu thir nghiém trén dong vat, sy tdc dong thic déy phi dai truc tiép trén co tim
ciing 1a do vasopressin. Tréi v6i tadc dung & thén cla sy gia tdng thé tich, qué trinh nay
dugc trung gian boi sy hoat hoéa cua thy thé V2, su tac dong truc tiép 1é€n co tim duogc

khoi phat boi su hoat héda cuia thu thé Vla.

Vi nhitng 1y do nay, céc thubc ma e ché sy tac dong ciia vasopressin 1én thu
thd V2 va/hodc Vla c6 vé thich hop @& didu tri suy tim. Cu thé, cac hop chét c6 hoat
tinh két hop trén ca hai thu thé vasopressin (V1a va V2) can phai c6 ca tac dung trén
than ciing nhu tac dung huyét dong hoc mong mubn va do d6, mang dén mot phuong
thirc dic biét Iy twong dé didu tri cho bénh nhén bi suy tim. Viéc cung cp céc thude
dbi khang vasopressin két hop nhu vay ciing c6 vé hgp 1y ciing nhu sy giam thé tich
chi dugc trung gian thdng qua viéc phong bé thy thé V2 c6 thé gy ra su kich thich cac
thu cam ép luc thAm théu va két qua, c6 thé din dén gia tang bu vé su giai phéng vaso-

pressin. Thong qua qué trinh nay, khi khong c6 mét thanh phén ddng thdi phong bé thy
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thé V1a, cac tac dung gdy hai ciia vasopressin, vi du nhu co mach méu va phi dai co
tim, co thé dugce ting cuong hon nita [Saghi P. et al., Europ. Heart J. 26, 538-543
(2005)].

Mot sb dan xuét 4-phenyl-1,2,4-triazol-3-yl di dwoc md ta trong tai lisu WO
2005/063754-A1 va WO 2005/105779-A1 tac dong & dang cac chit dbi khang thu thé
vasopressin V1a hitu dung dé diéu trj céc rdi loan phu khoa, nhét 13 céc rbi loan kinh

nguyét nhu ching dau kinh.

Trong tai liéu WO 2011/104322-A1, mét nhém cu thé trong s6 cic nhém 1,2,4-
triazol-3-on lién két véi bis-aryl, bao gdm ci cac din xuét 5-phenyl-1,2,4-triazol-3-yl
va 1-phenyl-1,2,3-triazol-4-yl ciia n6, da dugc boc 16 lam cac chét d6i khéng cua vaso-
pressin Vl1a va/hoéc thu thé V2 hiru dung dé diéu tri va/hoic phong ngira cac bénh tim
mach. Tuy nhién, trong qué trinh khao sat thém v& loai cAu tric nay, thdy ring, cac
hop chét Gng cir vién thuong bi tdn hai boi hidu luc bai tiét nuée nhung khong lam
mét dién giai khong thda man khi duge danh gid in vivo sau khi dung theo dudng ubng
cho chu6t tinh tdo. Tuy nhién, nhu d3 néu & trén, hi¢u qua bai tiét nuéc nhung khong
1am mét dién giai manh 13 diéu kién tién quyét mong mudn dé diéu tri cic tinh trang
bénh ma dugc két hgp véi su qué tai nude trong co thé, vi du nhu trong suy tim xung

huyét.

Su gia ting dang k& v& hiéu qua bai tiét nuéc nhung khong 1am mét dién giai
cling s€ giup lam gidm lugng chét can thiét dé dat dugc va duy tri tic dung tri liéu
mong mubn, do d6 1am han ché tidm tang vé cac tac dung phu khong thé chép nhan
dugc va/hodc cac tuong tac thube - thubc khéng mong mudn trong qué trinh diéu tri
cho bénh nhan ma nhirg bénh nhan nay c6 thé di c6 nguy co cao, vi du nhu bi suy

tim hodc suy than cép tinh hodc man tinh.

Do d6, cac van dé k§ thudt cAn dugc giai quyét theo sang ché c6 thé dugc thuc
hién bing cach nhan dién va @& cap dén cac hop chit méi ma ching téc dong & dang
cac chét d6i khang manh ctia ca hai thy thé vasopressin V1a va V2 va ngoai ra, cac
hop chét néu trén con 1am gia ting déng ké v& hiéu qua bai tiét nuéc nhung khong lam

mat dién gidi in vivo.
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Ban chit k§ thuit ciia sang ché

B4t ngd 13, da phat hién ra ring, mot s din xuét 5-(hydroxyalkyl)-1-phenyl-
1,2,4-triazol 1a cac chét ddi khang kép hiéu luc cao ciia cic thu thé vasopressin Vla va
V2 thé hién hiéu luc bai tiét nuéc ting cao dang k& nhung khong 1am mét dién giai in
vivo sau khi diing theo dudng udng. Dic tinh hoat tinh cai thién nay khién cho céc hop
chét theo séng ché dic biét hiru dung dé diéu tri va/hoic phong nglra céc bénh tim

mach va bénh than.

Theo mdt khia canh, sang ché dé cip dén cac din xuit 5-(hydroxyalkyl)-1-
phenyl-1,2,4-triazol c6 cdng thirc chung (I):

trong do:

R! 13 hydro hoic metyl,

va

R2A va R2 dugc chon doc lap tir nhém bao gdbm hydro, flo, clo, xyano, metyl, flo-
metyl, diflometyl, triflometyl, etyl, metoxy, diflometoxy va triflometoxy.

M3 ta chi tiét sang ché
Céac hop chét theo sang ché nay ciing c6 thé c6 mit & dang céc mudi, solvat

va/hoic solvat clia cac mudi ciia cac hop chit nay.

Hop chit theo sang ché 13 hop chét c6 cong thic (I) va cac mudi, solvat va
solvat ctia cac mudi nay, cic hop chét dugc bao gbm trong cong thirc (I) clia cac cong
thitc duge néu trong phin sau va cac mudi, solvat va solvat ctia cdc mudi ndy, va céc
hop chét dugc bao gdm trong cdng thic (I) va dugc néu trong phan sau & dang céc sén

phim quy trinh va/hodc cac phuong 4n vi du va cdc mudi, solvat va solvat cuia céc
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mudi ndy, trong d6 cac hop chit dugc bao gém trong cong thirc (I) va dugc néu trong

phén sau khong phai 1a cdc mudi, solvat va solvat cila cdc mudi nay.

Céc mudi theo muc dich cua sang ché t&t hon 13 mudi dugc dung cta hop chét
theo séng ché (vi du, xem trong S. M. Berge et al., "Pharmaceutical Salts", J. Pharm.
Sci. 1977, 66, 1-19). Cac mudi ma ban than ching khong thich hop trong cac st dung
duoc, nhung cé thé duoc st dung, vi du, dé tach, tinh ché hoic bao quan cac hop chét

theo sang ché ciing dugc bao gdm.

Céac mudi duge dung bao gdm cic mudi cong axit ciia cac axit v co, cac axit
cacboxylic va axit sulfonic, vi du cac mudi cia axit clohydric, axit bromhydric, axit
sulfuric, axit phosphoric, axit metansulfonic, axit etansulfonic, axit benzensulfonic,
axit toluensulfonic, axit naphtalendisulfonic, axit formic, axit axetic, axit trifloaxetic,
axit propionic, axit lactic, axit tartaric, axit malic, axit xcitric, axit fumaric, axit maleic

va axit benzoic.

Cac mudi duge dung ciing bao gdm cac mubi ctia cac bazo thong thudng, vi du
nhu cac mudi kim loai kidm (vi du cac mudi natri va kali), cac mudi kim loai kiém thd
(vi du cac mudi canxi va magie), va cac mudi amoni duoc din xuét tir amoniac hoic
cac amin hitu co, nhu theo cach minh hoa va tdt hon 1a etylamin, dietylamin,
trietylamin, N,N-diisopropyletylamin, monoetanolamin, dietanolamin, trietanolamin,
dimetylaminoetanol, dietylaminoetanol, procain, dixyclohexylamin, dibenzylamin, N-

metylmorpholin, N-metylpiperidin, arginin, lysin, va 1,2-etylendiamin.

Céc solvat trong bdi canh theo sang ché dugc chi dinh 13 cac dang ctia hop chét
theo sang ché ma dang nay tao ra phitc hop & trang théi ran hodc 16ng bang cach phdi
tri hgp thitc véi cac phan tir dung méi. Cac hydrat 12 dang dédc biét cua solvat, trong 46

su phéi tri xay ra v6i nuée. Cac hydrat 1a céc solvat duge wu tién theo sang ché.

Céc hop chét theo sang ché nay c6 thé, theo ban chit ctia cac tim khong déi
xtmg hoic bing cich quay giéi han, c6 mit & dang cac chit ddng phan (cic chét ddng
phan déi anh, cc chit ddng phan khong dbi quang). Chét ddng phan bt ky c6 thé c6
mat, trong d6 tdm khong d6i xtmg 14 cac chu hinh (R)-, (S)-, hodc (R,S).
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Ciing duoc hiéu ring, khi hai hoic nhiéu tim khéng déi xtmg c6 mit trong cac
hop chét theo sang ché, mot sb chét ddng phan khong d6i quang va chét ddng phén dbi
anh ¢6 céc cu triic minh hoa thudng sé& c6 thé va cac chét ddng phan khong db6i quang
tinh khiét va c4c chit ddng phan dbi anh tinh khiét 13 cic phuong 4n wu tién. Dy dinh
ring, cc chit ddng phan 1ap thé tinh khiét, cac chit ddng phan khong ddi quang tinh
khiét, cc chét ddng phan dbi anh tinh khiét, va cac hdn hop clia ching, déu ndm trong

pham vi bao hd cta sang che.

Tt ca céc chét ddng phan, dugc tach, tinh khiét, tinh khiét mot phan hodc &
dang hdn hop triét quang, ciia cac hop chit theo séng ché nay déu dugc bao gdm trong
pham vi bao hd cua sang ché nay. Viéc tinh ché cac chét ddng phan néu trén va tach
céc hdn hop ddng phan néu trén ¢ thd dwgc hoan thanh bing cac k§ thuat chudn da
biét trong linh vue. Vi du, cac hdn hop dbng phan khong d6i quang c6 thé dugc tach
thanh céc chit ddng phan riéng biét bang cic quy trinh sic ky hodc két tinh, va cac
chét triét quang c6 thé dugc tach thanh cac chit ddng phén d6i anh twong ting bang céc

quy trinh séc ky trén céc pha khong d6i ximg hodc bing cach tich phén giai.

Ngoai ra, tit ca cac cac dang hd bién cua cac hop chat md ta & trén dugc bao

gdm theo séng ché.

Sang ché ciing bao ham tit ca céc bién thé ddng vi c6 thé cua hop chit theo
sang ché. Bién thé ddng vi ciia hop chit theo sang ché dugc hiéu c6 nghia 1a mot hop
chét, trong d6 it nhat mdt nguyén tir ndm trong hop chit theo sang ché da dugc trao ddi
bang nguyén tir khac c6 cung s6 nguyén tir, nhung c6 khéi lugng nguyén tir khéc véi
khéi luvgng nguyén tir ma thuong thdy hozic chu yéu xuét hién trong tu nhién. Vi du vé
céc chit ddng vi ma c6 thé dugc két hop vao hop chét theo séng ché 13 cac chat dong
vi hydro, cacbon, nito, oxy, flo, clo, brom va iot, nhu 2H (doteri), *H (triti), °C, 14C,
15N, 170, 180, 8F, 36C1, $2Br, 123, 1241, 129] va 1311, Céc bién thé ddng vi cu thé ctia hop
chét theo sang ché, nhét 1a cac bién thé trong d6 mot hodc nhiéu chat déng vi phong xa
da dugc két hop, c6 thé c6 loi, vi dy, dé kiém tra co ché hoat dong hodc kiém tra sy
phan b hoat chét trong co thé. Do kha ning diéu ché hoic kha ning phat hién tuong
dbi d& dang, nhit 1a cac hop chét dugc danh déu bing cac chit ddng vi *H, '*C va/hogc
I8F 13 thich hgp cho muc dich nay. Ngoai ra, viéc két hop cac chit dong vi, vi du
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doteri, ¢ thé dwa dén céc loi ich diéu tri cu thé 12 ket qua cta tinh én dinh chuyén héa
cao hon cta hop chét, vi du kéo dai thoi gian ban hity trong co thé hoic giam liéu
lwong hoat tinh can thiét. Do d6, trong mot s6 trudng hop, nhimg sy cai bién nhu vay
clia cac hop chét theo sang ché ciing c6 thé ciu thanh mot phuong 4n wu tién cla séng
ché. Cac bién thé ddng vi ctia hop chit theo séng ché c6 thé dwoc diéu ché biang cac
quy trinh da biét d6i voi ngudi ¢6 ky nang trong linh vy, vi du bing cac phuong phap
duge md ta dudi day va cac phuong phap dugec md ta trong phan vi du thuc hién séng
ché, bang cach st dung nhitng sy cai bién ddng vi twong ting clia c4c tic nhan phan

g cu thé va/hoic cic hop chét khéi ddu trong cac phuong phép nay.

Theo mdt phuong 4n riéng biét, sang ché d& cap dén cac hop chét cé cong thirc
(D), trong @6 R! 12 metyl.

Theo phuong 4n riéng biét khac, sang ché d& cap dén cac hop chit c6 cong thirc
(1), trong d6 it nhat mot trong s& R?A va R?® khong phai 14 hydro.

Theo mét phuong 4n riéng biét khéic, sang ché d& cap dén cac hop chét c6 cong
thtrc (I), trong do:
R! 13 hydro hodc metyl,
va
R2A va R?B dugc chon doc 1ap tir nhém bao gdm hydro, flo, clo, metyl va metoxy,

trong d6 it nhit mot trong s6 R4 va R?® khong phai hydro.

Theo mot phuong an vu tién, sang ché d& cap dén cac hop chét theo cong thirc
(I) dugc chon tir nhém bao gdm cac hop chét sau:
5-(4-clophenyl)-2-{[1-(3-clophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-yl|metyl } -
4-[(285)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-{[1-(3-flophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-ylJmetyl }-4-
[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1-(2-metylphenyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
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- 2-({1-(2-clo-4-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-5-
(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-
on;
2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl }-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chét ddng phan khéng d6i quang 1);
2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(ch4t ddng phan khong dbi quang 2);
2-({1-(2-clo-5-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-5-
(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-
on;
2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl }-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(ch4t ddng phan khong dbi quang 1);
2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl }-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chét d@dng phan khong dbi quang 2);

5 -(4-c10pheny1)-2-({ 1-(3-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} -
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} -
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl1 }-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
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5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1 ,2,4-triazol-3-yl}-
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({ 1-(2-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} -
metyl)-4-[(2S)-3,3,3-triﬂo-2-hydroXypropyl]-2,4-dihydro-3H—1,2,4-triazol-3-on;
va
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on.
Theo phuong 4n diic biét wu tién, sang ché d& cap dén cac hop chét theo cong
thire (I) duoc chon tir nhém bao gdm céc hop chit sau:
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(LRS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }-
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1LRS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
va
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on.

Theo mdt phuong an khéac, sang ché dé& cap dén quy trinh didu ché cac hop chit
c6 cong thirc chung (I), khac bi¢t & chd, hop chét c6 cong thirc (IT):

-11-



27339
)L

H,C” | _{

Cl (1D)

trude tién duoc phan tmg v6i hydrazin dé tao ra hydrazit c6 cong thirc (IIT):

ho#dc mudi cia no,
trong d6, R! ¢6 y nghia nhu dugc md ta & trén,

v6i su c6 mit ciia bazo dé tao ra din xudt 1,2,4-triazol ¢ cong thirc (V):
0]
R1 )k ﬁ

HO
N—N

va/hodc chét hd bién cia no,

W

trong d6, R! c6 y nghia nhu dugc mé ta & trén,
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va sau d6, dugc lién hop véi axit phenylboronic c6 cong thire (VI):

Cl)H

B
oA E ; ~OH
2B

R (VD),
trong d6, R?* va R?® ¢4 y nghia nhu dugce mo ta & trén,
g yng

véi su ¢6 mit ciia chat xdc tdc dong va bazo amin d€ tao ra hop chat dich cé cong thirc

D:

F
F
N
72
VD
N—N N
RZAQRZB ‘b
o),

trong d6 R!, R? va R?8 ¢6 y nghia nhu duge mo ta 6 trén,

tiy y néu thich hop, duge tiép theo bang cich (i) tach cac hop chét c6 cong thirc (1) thu
duoc theo cach nhu vay thanh céc chit ddong phan khong dbi quang twong tng cua
chung, t6t hon 14 sir dung cdc phuong phap séc ky, va/hodc (ii) chuyén ddi cac hop
chét c6 cong thirc (I) thanh céc hydrat, solvat ciia ching, céc mudi va/hoic hydrat hodc
solvat ciia cac mubi cta chiing bang cach xir Iy bing cac dung moi va‘hoic axit hodc
bazo tuong ung.

Céc hop chét c6 cong thirc (I), trong d6 R! 12 metyl, ciing c6 thé thu dugc &

dang tinh khiét vé mit ddng phan khéng dbi quang bang cach sir dung chéit déng phan
ddi anh thich hop cta amidin (IV) [R! = metyl], tirc 13, (IV-A) hodc (IV-B):

CH, CH,
A NH
NH, NH,
(IV-A) _ (IV-B)

hodc mubi ctia né, trong phan ing ngung tu mo ta & trén.
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Phén tmg chuyén dang (II) — (III) dugc thuc hién theo cach thong thudng bing
cach xt ly metyl este (II) bang hydrazin hodc hydrazin hydrat trong dung méi rugu,
nhu metanol, etanol, n-propanol, isopropanol hodc n-butanol, & nhi¢t do nam trong

khoéng tir +20°C dén +100°C.

Phan tng ngung tu (III) + (IV) — (V) thong thudng duoc thyc hién trong dung
moi tro ludng cuc khong proton, nhu N,N-dimetylformamit (DMF), N,N-dimetyl-
axetamit (DMA), dimetylsulfoxit (DMSO), N-metylpyrolidinon (NMP) hodc N,N*-
dimetylpropylen ure (DMPU), v6i su c6 mit cuia bazo dit manh, nhu natri hydrua hodc
natri hodc kali alkoxit, vi du natri hodc kali metoxit, natri hodc kali etoxit, hodc natri
hoic kali ferz-butoxit. Amidin (IV) c6 thé dugc sit dung nhu vay trong phéan (mg nay
hodc & dang mubi, vi du nhu mubi hydroclorua. Trong trudng hop néi sau, lugng bazo
du duoc st dung. Phan ing thong thudng dugc thuc hién & nhiét 4o nam trong khoang
tir +80°C dén +150°C. Gia nhiét bang thiét bi phan Gng vi séng c6 thé c6 tac dung c6

loi @6i v6i phan Gng ngung tu nay.

DAn xuét 1,2,4-triazol c¢6 cong thirc (V) duoc tao ra bang phan tng nay ciing c6

thé c6 mit & cac dang hd bién khéc, nhu (V-A) hoic (V-B):

F
R1 O HO”: F O
)\(N\ /U\ F )\(
HO \ Y\N\ N HO Y\N
N—” N=—

N=

(V-A) o] (V-B),
hodc & dang hdn hop ciia cc chét hd bién.

Phén tng lién hop (V) + (VI) = (1) dién hinh dugc thuc hién véi su trg gitp
ctia chit xuc tac ddng va bazo amin ["Chan-Lam coupling” conditions; vi du, xem
trong D. M. T. Chan et al., Tetrahedron Lett. 44 (19), 3863-3865 (2003); J. X. Qiao
and P. Y. S. Lam, Synthesis, 829-856 (2011); K. S. Rao and T.-S. Wu, Tetrahedron 68,
7735-7754 (2012)]. Céc chét xtic tac ddng thich hop cho quy trinh nay t6t hon 14 céc
mudi ddng(Il), nhu ddng(I) axetat, dbng(Il) triflometansulfonat hodc dong(II)

bromua. Cac bazo amin bao gdm, vi dy, trietylamin, N, N-diisopropyletylamin, pyridin
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va 4-(N, N-dimetylamino)pyridin. Phan ng duoc tién hanh trong dung mdi hitu co tro,
nhu diclometan, 1,2-dicloetan, metyl tert-butyl ete, tetrahydrofuran, 1,4-dioxan,
1,2-di-metoxyetan, toluen, pyridin, etyl axetat, axetonitril hodc N, N-dimetylformamit,
hodc trong hdn hop cia cic dung mdi nay. Tt hon pyridin dugc st dung ca & dang
dung mdi va bazo. Phan Gng lién hop théng thuong dugc thuc hién & nhiét do nam
trong khoang tir +20°C dén +120°C, tt hon & nhiét do nim trong khoang tir +20°C
dén +70°C. Sy chibu xa vi séng ddng thoi ciing c6 thé c6 tac dung c6 lgi trong phan
ung nay.
Céac din xuét phenyltriazol ddng phén vi tri ma ching c6 thé xuét phat tir phan
“tmg lién hop xuAt hién tai cac nguyén tr nito triazol khac [goi 1a cac chat hd bién (V-
A), (V-B)] vi du, ¢6 thé duoc tach mot cach d& dang tir san phim dich (I) bang phuong
phap séc ky HPLC.
Hop chit c6 cong thirc (IT) c6 thé dugc tdng hop theo céc phuong thirc duge md
ta trong tai liéu Int. Pat. Appl. WO 2011/104322-A1 (cling Xem trong cac so dd téng
hop la va 1b duéi day).

Céc hop chit c6 cong thirc (IV), (IV-A), (IV-B) va (VI) 1a co6 san trén thi
trudmg, da biét trong tai liéu hodc ¢6 thé dugc diéu ché d& dang tlr c4c nguyén liéu
khoi ddu c6 sin bang céch thich tng theo cc phuwong phép chuén duoc mo ta trong tai
liéu. Phuong thirc chi tiét va tai liéu tham khao dé didu ché cac nguyén liu khoi dau
ciing ¢6 thé duge tim thdy trong phan thuc nghiém & phan diéu ché cic nguyén liéu

khéi dAu va céc hop chit trung gian.

. Viéc didu ché cac hop chét theo sang ché ¢6 thé dugc minh hoa bang cac so do

tdng hop sau:
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So dd 1a

1. {CFCOL0/ pyridm

2. HCl nuée, A

E‘\/IL OM

K2f303 # Kl xtic tic

HO

,’i
tach chit dong phan déi anh ﬁ
bin h\mng phap HPLC -
gp p H,C O\ﬂ/\“{
o e

khéng d6i ximg

C Cl

[tham kh&o don yéu cu cip patent Qubc té€ s6 WO 2011/104322-A1].
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So dd 1b

F
o Mo, F
NS 7 L
HCOOH/ELN  HN B Nowme
khéng déi ximg KOBu
RU(II) - chét xtc tac
cl

Cl

[tham kh&o don yéu cau cAp patent Qudc té s6 WO 2011/104322-A1].
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So dd 2

A\
o N
cl cl
H
/' B.
kfrw R R OH
HO X HCI )\frv -
NH, HO / R
NaOEt H Cu{OAe),, pyridin
{+ triazol
céc chit hd blenH)

| IL
HOS\(N\/\ clia R = CHy:
N~—N
tach cac chat dbng phén khong
P

dbi quang bing Jphuong phap
HPLC khéng ddi ximg

/re ng
N
b
N

M fv/\

2
R«&

e

el

5 &
L
\z
zﬂ\us
/v—o

Céac hogp chat theo sang ché c6 cac dic tinh dugc ly gi tri va ¢ thé dugce sir

dung trong phong ngura va/hodc diéu tri cac bénh va céc tinh trang gy ra bdi bénh
khac nhau & ngudi va dong vat c6 vu khac

Trong boi canh theo sang ché, thuat ngit "viéc diéu tri" hogc "di€u tri" bao gom

trc ché, 1am cham, 1am nhe, 1am diu bét, 1am ding, 1am giam hodc gay ra su thoai lui
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bénh, rdi loan, tinh trang hodc trang thai, su phat trién va/hodc su tién trién cua bénh
va/hodc céc triéu chimg ciia bénh. Thuat ngit "su phong nglra" hodc "phong ngira" bao
gém viéc lam gidm nguy co bi, méc hodc trai qua bénh, r6i loan, tinh trang hodc trang
thai, the su phat trién va/hodc tién trién ctiia bénh va/hodc cac tridu ching cua bénh.
Thuét ngit phong ngua gdm c4 viée didu tri du phong. Piéu tri hoic phong ngira rdi

loan, bénh, tinh trang hodc trang théi c6 thé 13 mot phz‘in hodc hoan toan.

Trong toan bd ban mé ta, véi muc dich lam don gidn héa, viéc st dung ngdn
ngit s6 it cling tham chiéu dén s6 nhiéu, nhung thudng du dinh bao gdm ngbn ngit sb
nhiéu néu khong dugc néu rd theo cach khac. Vi du, cach dién dat "phuong phép didu
tri bénh & bénh nhén, bao gdm budc cho bénh nhan dung mdt lugng hiéu qua cua hop
chét c6 cong thirc (I)" duge du dinh bao gdm viée didu tri ddng thoi cho nhiéu hon mot

bénh ciing nhu diing nhiéu hon mét hop chat c6 cong thirc (I).

Céc hop chét theo sang ché 1a céc chét ddi khang kép hiéu luc cao cua céc thy
thé vasopressin V1a va V2. Ngoai ra, cac hgp chét theo sang ché thé hién tac dung bai
tiét nuéc nhung khong bai tiét chit dién gidi manh in vivo sau khi dung theo dudng
udng. Do d6, cac hop chét theo sang ché duge ky vong c6 gia tri cao lam cac tac nhan
tri licu dé diéu tri va/hoic phong ngira bénh, dédc biét 1a dé diéu tri va/hodc phong nglra

cac bénh tim mach va bénh thén.

Céac bénh tim mach trong ngit cdnh ndy ma co thé dugc diéu tri va/hodc phong
ngira bang cac hop chét theo sang ché bao gdm, nhung khong bi gi6i han bdi, cac bénh
sau: suy tim cép tinh va man tinh bao gdm suy tim mén tinh tién trién x4u di (hoic
phai nhéap vién d6i v6i suy tim) va suy tim xung huyét, ting huyét 4p dong mach, ting
huyét 4p khang tri, ting &p dong mach phdi, bénh tim mach vanh, con dau thét nguc
bn dinh va khong dn dinh, cac loan nhip nhi va thét, cac rdi loan nhip nhi va that va
cac r6i loan din truyén, vi du cac bléc nhi thit do I-III (AVB I-III), loan nhip nhanh
trén thét, rung nhi, cuéng dong nhi, rung thét, cuéng dong thét, loan nhip nhanh thét,
nhip nhanh xoén dinh, ngoai tm thu nhi va thét, ngoai tAm thu nut nhi thét, hoi ching
nat xoang bénh ly, ngét, nhip nhanh vao lai nut nhi that va hdi ching Wolff-
Parkinson-White, hdi chiing mach vanh cap (ACS), bénh tim ty mién (viém ngoai tdm

mac, viém ndi tim mac, viém van tim, viém dong mach chu, bénh co tim), soc nhu sdc
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tim, sdc nhidm tring va séc phan vé, phinh mach, bénh co tim gidn (co bép thit sém),
ngodi ra cac bénh huyét khéi tic mach va thiéu méu cuc bd nhu rdi loan twéi méau
ngoai vi, tbn thuong tai twéi mau, huyét khbi dong mach va tinh mach, suy co tim, rdi
loan chirc ndng ndi md, tén thwong mach mau nhé va mach mau 16n (viém mach mau)
va trong phong ngira tai phat hep nhu sau céc li¢u phap tiéu huyét khéi, nong tao hinh
trong long mach qua da (PTA), nong tao hinh mach vanh trong long mach qua da
(PTCA), ghép tim va cac phau thuét ndi tit, xo cing dong mach, céc rdi loan chuyén
héa lipit, giam lipoprotein huyét, réi loan lipit huyét, tang triglyxerit huyét, ting lipit
huyét va ting lipit huyét két hop, ting cholesterol huyét, bénh khong co
betalipoprotein huyét, rdi loan chuyén héa lipit lién quan di truyén trén nhiém séc thé
thudng, bénh u vang, bénh Tangier, bénh si€u béo phi, bénh béo phi, hoi chimng chuyén
héa, con thiéu méau tam thoi va thiéu mau cuc bd, dot qui, cic bénh viém tim mach,
cac bénh ngoai vi va tim mach, r6i loan tudn hoan ngoai vi, co thit dong mach vanh va
d6ng mach ngoai bién va phu vi du nhu phu phéi, phil ndo, phii than va phi do suy
tim.

Theo sang ché, thuat ngit suy tim ciing bao gdm céc dang bénh cu thé hon hoic
¢6 lién quan nhu suy tim phai, suy tim trai, suy tong thé, bénh co tim thiéu méu cuc
bd, bénh co tim gidn, cac di tat tim bam sinh, cac dj tit van tim, suy tim kém di tat van
tim, hep van hai 14, suy van hai 14, hep van ddng mach chi, suy van dong mach chu,
hep van ba 14, suy van ba 14, hep van dong mach phéi, suy van dong mach phéi, cac di
tat van tim két hop, viém co tim (bénh viém co tim), viém co tim mén, viém co tim
cép, viém co tim do virut, suy tim tiéu duong, bénh co tim do rugu, cac bénh vé luu
trit cta tim, suy tim v&i phan suét tong mau bao tdn (HFpEF hogc suy tim tdm truong),

va suy tim v&i phan suét tdng mau giam (HFrEF hogc suy tim tAm thu).

Céc hop chét theo sang ché ciing thich hop dé diéu tri va/hodc phong ngira cac
bénh vé than, nhit 13 thidu ning than cip va man va suy than cép va man. Theo sang
ché, thuat ngit suy than bao gdm ca céc bidu hién cip va man cla suy than, cling nhu
cac bénh than nim dudi hodc lién quan nhu gidm tudéi mau than, ha huyét &p trong loc
ma4u, bénh nghén dudng niéu, bénh tidu ciu than, bénh viém than tiéu cau, bénh viém
than tiéu cAu cép, bénh xo cing tiéu ciu than, bénh dng thén k&, cc bénh & than nhu

bénh than nguyén phat va bam sinh, viém than, bénh than mién dich nhu dao thai ghép
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than, bénh than do phirc hgp mién dich giy ra, bénh than gy ra boi cac chéit doc, bénh
than do chét can quang, bénh than do tiéu duong va khéng do tiéu duong, viém théan -
bé thén, nang than, xo cing thén, xo cing than cao huyét ap va hdi chung than hu, vé
mit chin doan hoi chirng nay cé thé dugc dac trung, vi du, béng su bai tiét creatinin
va/hodc nude gidm mot cach bét thudng, cac néng d6 ure, nito, kali va/hodc creatinin
trong méu gidm mdt cach bét thuong, hoat tinh cila cic enzym than thay dbi, vi du nhu
glutamyl synthetaza, ap luc thdm théu nuée tidu hodc thé tich nude tiéu thay ddi, ting
albumin niéu vi lugng, albumin ni¢u dai thé, ton thuong cudn tiéu clu va tiéu dong
mach, gian tidu quan, ting phosphat huyét va/hoic can phai loc méu. Phan mo ta sdng
ché ciing boc 16 viéc str dung hop chit theo sang ché dé diéu tri va/hodc phong ngira
cac di chirng cda suy thén, vi du phu phdi, suy tim, ure huyét, thiéu mau, rbi loan dién
giai (vi du, tang kali huyét, giam natri huyét) va cac rdi loan v& xuong va su chuyén

héa cacbon hydrat.

Céc hop chét theo sang ché c6 thé dic biét hitu dung dé didu tri va/hodic phong
ngira hoi ching tim than (CRS) va cic kiéu phu khéac nhau ciia hdi ching nay. Thuét
ngilt ndy bao ham ca mot s6 rdi loan v& tim va than, do d6 r6i loan chirc ning cép hodc
méan & mot co quan c6 thé gy ra rdi loan chitc nang cip hoic man dbi véi co quan
khac. CRS dugc phén loai thanh 5 kidu dya vao co quan khéi dau tdn thuong ciing nhu
tinh cép tinh va tinh man tinh cta bénh (kiu 1: phat trién suy than xut phat tlr suy tim
mét b cip tinh; kiéu 2: suy tim xung huyét man tinh dan dén r6i loan chtic ning than
tién trién; kiéu 3: réi loan chirc ning tim cp tinh xut phat tir giam chirc ning than dot
ngdt; kiéu 4: bénh than mén tinh din dén tai cdu tric tim; kidu 5: bénh hé théng lién
quan dén ca tim va than) [vi dy, xem trong M. R. Kahn et al., Nature Rev. Cardiol. 10,
261-273 (2013)].

Cac hop chét theo sang ché ciing thich hop dé diéu tri va/hogic phong ngira bénh
than da nang (PCKD) va hdi chirmg bai tiét ADH khong phii hop (SIADH). Ngoai ra,
cac hop chét theo séng ché thich hop dé sir dung 1am thudc 10i tiéu dé didu tri phii va
trong r6i loan dién giai, nhét 13 trong giam natri huyét thé tich méu ting va thé tich

mau binh thudng.
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Ngoai ra, cac hop chit theo sang ché c6 thé dugc sir dung dé didu tri va/hodc
phong ngira hién trong Raynaud tién phat va thtr phat, ri loan vi tuan hoan, ching di
ca nhéc, bénh than kinh ngoai bién va ty ddng, bénh vi mach do tiéu dudng, bénh véng
mac do tiéu dudng, loét chi do tiéu duong, ching hoai thu, hdi ching CREST, r6i loan

ban do, bénh ndm méng, bénh thap khép va dé thuc dy su chira lanh vét thuong.

Ngoai ra, cac hop chit theo sang ché thich hop @& diéu tri cic bénh vé tiét nidu
va c4c bénh cua hé tiét niéu - sinh duc nam va nit, vi du nhu hdi ching tién liét tuyén
lanh tinh (BPS), phi dai tién liét tuyén lanh tinh (BPH), tién liét tuyén 16n lanh tinh
(BPE), tic nghén cb bang quang (BOO), cic hdi chimg dudng tiét ni¢u duéi (LUTS),
bang quang than kinh ting hoat (OAB), viém bang quang k& (IC), bénh s6n tiéu (UT),
vi du s6n tidu hdn hop, cip, tang ap luc trong 6 bung va sén tiéu khi diy bang quang
(MUIL, UUIL, SUIL OUI), dau khung chau, réi loan chirc ning cuong cling va rdi loan

chitc nang tinh duc nit.

Céc hop chét theo sang ché ciing c6 thé duoc sir dung dé diéu tri va/hodc phong
nglra cac bénh viém, cac bénh hen, bénh phdi tic nghén man tinh (COPD), hdi chimg
suy ho hép cip tinh (ARDS), tén thuong phdi cdp (ALI), bénh thiéu alpha-1-
antitrypsin (AATD), bénh xo phdi, bénh khi phé thiing (vi dy, bénh khi phé thiing do
hat thude 14) va xo nang (CF). Ngoai ra, cic hop chét theo sang ché c6 thé dugc st
dung dé diéu tri va/hoic phong ngira ting huyét 4p dong mach phdi (PAH) va cic dang
khéc cua tang 4p phdi (PH), bao gdm ting 4p phdi két hop vé6i bénh thit trai, nhifm
tring HIV, thiéu méau t€ bao hinh liém, huyét khdi tdc mach (CTEPH), bénh sarcoit,
bénh phdi thc nghén man tinh (COPD) hoic bénh xo phéi.

Ngoai ra, cac hop chét theo sang ché co thé dugc str dung dé didu tri va/hoic
phong ngtra bénh xo gan, cd chudéng, bénh dai thdo dudng va cac bién ching cta dai
thdo duong vi du nhu bénh thin kinh va bénh than. Ngoai ra, cc hop chét theo sang
ché thich hop dé diéu tri va/hodc phong ngira cic r6i loan than kinh trung wong nhu
trang thai lo 4u va trim cam, dé diéu tri va/hodc phong ngira ting nhan 4p va dé diéu
tri va/hodc phong nglra ung thu, nhét 13 khdi u phdi va trong quan 1y hién tugng sai
léch nhip ngdy dém nhu hién twong réi loan nhip sinh hoc sau chuyén bay dai (jet lag)

va cong viéc theo ca.
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Ngoai ra, céc hgp chét theo sang ché c6 thé hitu dung dé diéu tri va/hodc phong
nglra cac tinh trang dau, cac bénh vé thuong than vi dy nhu u té bao wa crom va ngip
mau tuyén thuong than, cadc bénh vé dudng rudt vi du nhu bénh ’Crohn va ti€u chay,
cac rdi loan kinh nguyét vi du nhu chirmg dau kinh, hodc bénh lac ndi mac tir cung,

sinh non va trong chéng co thét tir cung.

Nho céc dic tinh v& hoat tinh va kha ning chon loc cta chiing, hop chét theo
sang ché dugc cho 1a dic biét thich hop dé diéu tri va/hodc phong ngira suy tim cap
tinh va man tinh, hi ching tim than (c4c kidu tir 1 dén 5), gidm natri huyét thé tich
mau ting va thé tich mau binh thudng, bénh xo gan, ¢ chuéng, phi va hdi ching bai

tiét ADH khéng phi hop (SIADH).

Céc bénh néu trén da dugc md ta rd rang & ngudi, nhung ciing ton tai voi
nguyén nhan c6 the so sanh dugc & cac dong vat c6 vi khic va c6 thé duge difu tri ¢

nhitng dong vét nay bing céc hop chit va phuong phép theo sang ché.

Do @6, phan mo ta sang ché con boc 1§ viéc st dung cac hop chét theo sang ché

dé diéu tri va/hoic phong ngira bénh, nhat 1a doi véi cac bén néu trén.

Phan mé ta sang che con bdc 19 viée str dung cac hop chat theo sang che d€ di€u

ché dugc phdm dé didu trj va/hodc phong ngira bénh, nhét la cac bénh néu trén.

Phan mo ta sang ché con bdc 19 viéc sit dung cac hop chét theo séng ché trong

phuong phép diéu tri va/hodc phong ngira bénh, nhét 13 cic bénh néu trén.

Phin mé ta sang ché con bdc 16 phwong phap diéu tri va/hoic phong nglra bénh,
nhét 13 cac bénh néu trén, b%mg cach st dung lugng hi€u qua cua it nhét mét trong cac

hop chit theo sang ché.

Céc hop chét theo sang ché ¢6 thé dugc dung & dang dugc pham duy nhét hodc
& dang két hop véi mot hodc nhidu tac nhén tri liéu bd sung mién 1a su két hop nay
khong din dén céc tac dung phu khong mong muén va/hoic khong thé chép nhén
duoc. Lidu phap didu tri két hop nay bao gdm budc ding duge phdm bao ché liéu don
ma chira hop chét c6 cdng thuc (1), nhu dugc xéc dinh & trén, va mot hoic nhiéu tac
nhan tri liéu bd sung, ciling nhu budce dung hop chét c6 cong thirc (I) va mdi mdt tac

nhan trj liéu b sung & dang dugc phdm bao ché lidu riéng biét ctia né. Vi du, hop chét
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¢6 cong thte (I) va tac nhén tri lidu c6 thé dugc ding cho bénh nhéan cing nhau & dang

bao ché udng liéu don (cb dinh) nhu vién nén hodc vién nang, hodc mdi mét téc nhén

¢6 thé duge ding trong cac dang bao ché liéu lugng riéng biét,

Néu dang bao ché lidu luong riéng biét duge st dung, hop chét c6 cong thirc (I)

va mot hodc nhiéu tac nhan tri liéu bd sung c6 thé dugc dung co ban cung thoi diém

(tirc 13, ddng thoi) hodc tai cac thoi diém xen k& riéng biét (ttc 13, 1an lugt).

Cu thé, cac hop chit theo sang ché c6 thé dugc sir dung & dang két hop cb dinh

hodc riéng biét voi

cac hop chit nitrat hitu co va cac chit cho NO, vi du natri nitroprusside,
nitroglyxerin, isosorbide mononitrat, isosorbide dinitrat, molsidomine hogc SIN-1,

va dang NO x0ng hit;

céc hop chét trc ché sy thoai bién ciia guanosin monophosphat vong (¢cGMP), vi du
cac chét e ché men phosphodiesteraza (PDE) 1, 2 va/hodc 5, ddc biét la cac chét tc
ché PDE-5 nhu sildenafil, vardenafil, tadalafil, udenafil, dasantafil, avanafil,

mirodenafil hodc lodenafil,;

céc tac nhan co co duong tinh, vi du nhu cac glycosid trg tim (digoxin) va chat chu
van beta-adrenergic va dopaminergic nhu isoproterenol, adrenalin, noradrenalin,

dopamin hodc dobutamin;

cac peptit lgi tiéu natri, vi du nhu peptit loi tiéu natri tim nhi (ANP, anaritide),
peptit loi tidu natri typ B hodc peptit loi tiéu natri ndo (BNP, nesiritide), peptit 1¢i
tiéu natri typ C (CNP) hoc urodilatin;

cac chit ting nhay canxi, vi du nhu va tdt hon 13 levosimendan;

céc chét hoat héa khong phu thuoc NO va heme thudc men guanylat xyclaza hoa tan
(sGC), dic biét nhu cinaciguat va ca cac hop chit dugc mo ta trong tai liéu WO
01/19355, WO 01/19776, WO 01/19778, WO 01/19780, WO 02/070462 va WO
02/070510;

cac chat kich thich khoéng phu thudc NO, nhung phu thudc heme thudc men

guanylat xyclaza (sGC), ddc biét nhu riociguat, vericiguat va ca cac hop chét dugc
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mo ta trong tai liéu WO 00/06568, WO 00/06569, WO 02/42301, WO 03/095451,
WO 2011/147809, WO 2012/004258, WO 2012/028647 va WO 2012/059549;

céc chét trc ché men elastaza bach ciu trung tinh ngudi (HNE), vi du nhu sivelestat

hodc DX-890 (reltran);

céc hop chit e ché cac chudi din truy@n tin hiéu, dic biét 1a cac chét ché tyrosin
- va/hodic serin/treonin kinaza, vi du nhu nintedanib, dasatinib, nilotinib, bosutinib,
regorafenib, sorafenib, sunitinib, cediranib, axitinib, telatinib, imatinib, brivanib,
pazopanib, vatalanib, gefitinib, erlotinib, lapatinib, canertinib, lestaurtinib, pelitinib,

semaxanib hodc tandutinib;

cac hop chit tic dong 1én sy chuyén héa ning luong ciia tim, vi du nhu va t6t hon 12
etomoxir, dicloaxetat, ranolazine hodc trimetazidin hodc céc chét chu van thy thé

adenosin Al hoan toan hodc mdt phﬁn;
cac hgp chét tac dong 1én nhip tim, vi du nhu va t6t hon 1a ivabradine;

chét hoat héa myosin tim, vi du nhu va tt hon 1a omecamtiv mecarbil (CK-

1827452);

c4c tac nhan chéng huyét khéi, vi du va tot hon tir nhém gdm céc chat rc ché két

tap ti€u cau, cac chat chong dong va cac chat tién ti€u sgi huyet;

céc tac nhan 1am giam huyét ap, vi du va t6t hon tir nhom gdm céc chét dbi khéng
canxi, chét dbi khang angiotensin All, cac chét trc ché ACE, cac chét uc ché men
vasopeptidaza, cac chét d6i khang endothelin, céc chét trc ché renin, cac chét chen
alpha, cac chét chen beta, cic chét dbi khang thu thé mineralocorticoid va cac chit
lgi tiu; va/hodc

c4c chét 1am thay d6i chuyén héa chit béo, vi du va t6t hon tir nhém gdm cac chét
chu van thu thé tuyén giap, cac chét tc ché téng hop cholesterol, vi dy nhu va t6t
hon 13 céc chét trc ché men HMG-CoA-reductaza hoic e ché tdng hop squalen, cac
chét ttc ché ACAT, cac chét wc ché CETP, cic chét trc ché MTP, céc chit chi van
PPAR-alpha, PPAR-gama va/hoéic PPAR-delta, cac chét tc ché hip thu cholesterol,
c4c chét uc ché lipaza, cac chét hip phu axit mat dang polyme, cic chit trc ché tai

hép thu axit mat va cac chét d6i khang lipoprotein(a).
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Céc tac nhan chéng huyét khéi t6t hon duge hidu 13 céc hop chét tir nhém clia

céc chat rc che két tap ti€u cau, cac chat chong dong va cac chat tien ti€u soi huyét.

Theo mot phuong 4n cua sang ché, cac hop chét theo sang ché dugc ding két
hop v6i chét Gc ché két tap tiéu ciu, vi du va t6t hon 1a aspirin, clopidogrel, ticlopidin

hoac dipyridamole.

Theo mdt phuong 4n cua sang ché, céc hop chét theo sang ché dwoc ding két
hop véi chit v ché thrombin, vi du va t6t hon 13 ximelagatran, dabigatran,

melagatran, bivalirudin hoédc enoxaparin.

Theo mot phuong an cia sang ché, cac hop chit theo séang ché dugc dung két

hop véi chét dbi khang GPIIb/IIIa, vi du v tét hon la tirofiban hogc abeiximab.

Theo mot phuong 4n cua sang ché, cac hop chét theo sang ché dugc dung két
hop v6i chét trc ché yéu td Xa, vi du va t6t hon 13 rivaroxaban, apixaban, otamixaban,
fidexaban, razaxaban, fondaparinux, idraparinux, DU-176b, PMD-3112, YM-150,
KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803,
SSR-126512 hodc SSR-128428.

Theo mot phuong 4n cua sang ché, cac hop chit theo sang ché duoc dung két
hop vé6i heparin hodc din xuét heparin trong lwong phan tt thap (low molecular weight
- LMW).

Theo mot phuong an cia sang ché, cac hop chit theo séng ché dugc dung két
hop v6i chit d6i khang vitamin K, vi du va t6t hon 13 coumarin.

Cac tac nhan 1am giam huyét 4p t6t hon dugc hiéu 1a cdc hop chit tir nhom ciia
céc chit dbi khang canxi, chét d6i khang angiotensin All, céc chét trc ché ACE, céc
chét tc ché men vasopeptidaza, chét d6i khang endothelin, cac chét t&rc ché renin, cac
chét chen alpha, céc chéit chen beta, cac chét dbi khang thu thé mineralocorticoid va
cac chét loi tiéu.

Theo mot phuong 4n cua sang ché, cac hop chit theo sang ché dugc ding két
hop v6i chit d6i khang canxi, vi du va tdt hon 13 nifedipine, amlodipine, verapamil

hoic diltiazem.
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Theo mdt phuong an cia sang ché, cac hop chét theo sang ché duoc ding két

hop véi chét chen thu thé alpha-1, vi du va t5t hon 13 prazosin hodc tamsulosin.

Theo mot phuong 4n ciia sang ché, cac hop chét theo sing ché dugc dung két
hop véi chit chen beta, vi du va tét hon 1a propranolol, atenolol, timolol, pindolol,
alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol, nadolol, mepindolol,
carazolol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol, carteolol, esmolol,

labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol hodc bucindolol.

Theo mét phuong 4n ciia sang ché, cac hop chét theo séang ché dugc ding két
hop véi chit dbi khang thu thé angiotensin AIL, vi du va t&t hon 13 losartan,

candesartan, valsartan, telmisartan, irbesartan, olmesartan, eprosartan hodc azilsartan.

Theo mét phuong 4n ciia sang ché, cac hop chit theo sang ché dugc ding két
hop v&i chét irc ché men vasopeptidaza hoic chét trc ché men endopeptidaza trung tinh
(NEP), vi du nhu va t6t hon 13 sacubitril, omapatrilat hoic AVE-7688.

Theo mdt phuong 4n cia sang ché, cac hop chét theo sang ché dugc dung két
hop v6i chit déi khang thu thé angiotensin AIl/chét e ché NEP kép (ARNI), vi du va
t6t hon 13 LCZ696.

Theo mot phuong 4n ciia sang ché, cac hop chit theo sang ché dugc ding két
hop véi chit tc ché ACE, vi du va tét hon 12 enalapril, captopril, lisinopril, ramipril,
delapril, fosinopril, quinopril, perindopril hodc trandopril.

Theo mo{t phuong an cia séng ché, cac hop chit theo séng ché duoc ding két
hop véi chit dbi khing endothelin, vi du va t6t hon 12 bosentan, darusentan,
ambrisentan, tezosentan ho#c sitaxsentan.

Theo mot phwong 4n cla sang ché, cac hop chit theo sang ché duge ding két
hop v&i chat e ché renin, vi du va tét hon 14 aliskiren, SPP-600 hodc SPP-800.

Theo modt phuong 4n cua sang ché, cac hop chit theo sang ché dugc diing két
hop véi chét ddi khang thu thé mineralocorticoid, vi du va tdt hon 13 finerenone,
spironolactone, canrenone, kali canrenoate hodc eplerenone.

Theo mdt phuong 4n cua sang ché, cac hop chit theo sang ché dugc ding két

hop véi tac nhan loi tiéu, vi du nhu va tot hon 1a furosemide, bumetanide, piretanide,
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torsemide, bendroflumethiazide, clothiazide, hydroclothiazide, xipamide, indapamide,
hydroflumethiazide, methyclothiazide, polythiazide, triclomethiazide, clothalidone,
metolazone, quinethazone, acetazolamide, diclophenamide, methazolamide, glyxerine,

isosorbide, manitol, amiloride hoac triamterene.

Céc chit 1am thay ddi chuyén hoéa chit béo t&t hon dugc hiéu 1a cic hgp chét tir
nhém cua céc chit tc ché CETP, céc chét chu vén thu thé tuyén giap, cac chét trc ché
tdng hop cholesterol nhu céc chét trc ché men HMG-CoA-reductaza hoic trc ché téng
hop squalen, cac chét ttc ché ACAT, cac chit uc ché MTP, cac chit chu vin PPAR-
alpha, PPAR-gama va/hodc PPAR-delta, cac chét tc ché hép thu cholesterol, cac chét
hép phu axit mat dang polyme, céc chét &rc ché tai hap thu axit mat, cac chit trc ché

lipaza va cac chét dbi khang lipoprotein(a).

Theo mo{t phuong 4n cua sang ché, cac hop chit theo séng ché dugc ding két
hop véi cht trc ché CETP, vi du va tét hon 1a dalcetrapib, anacetrapib, BAY 60-5521
hoic vacxin CETP (Avant).

Theo mot phuong an cla sang ché, cac hop chit theo séng ché duoc dung két
hop v6i chit chi véan thy thé tuyén giap, vi du va tdt hon 1a D-thyroxin, 3,5,3'-
triiodothyronin (T3), CGS 23425 hojc axitirome (CGS 26214).

Theo mdt phuwong an cua sang ché, cac hop chit theo sang ché dugc dung két
hop v6i chat G ché men HMG-CoA-reductaza tir nhém cac statin, vi du va tét hon 13
lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin hodc pitava-

statin.

Theo mot phuong an cia sang ché, cac hop chit theo sang ché duoc ding két
hop véi chat e ché tdng hop squalen, vi du va tét hon 1a BMS-188494 hodc TAK-
475.

Theo mo{t phuong an cua sang ché, cac hop chit theo séng ché dugc ding két
hop véi chat tc ché ACAT, vi du va tot hon 1a avasimibe, melinamide, pactimibe,

eflucimibe hodac SMP-797.
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Theo mot phuong 4n cua sang ché, cac hop chit theo sang ché dugc ding két
hop v&i chét Gc ché MTP, vi du va tét hon 1a implitapide, R-103757, BMS-201038
hozc JTT-130.

Theo mét phuong an cua sang ché, cac hop chit theo sang ché duogc dung két

hop v6i chét chi van PPAR-gama, vi du va t6t hon 13 pioglitazone hoic rosiglitazone.

Theo mot phuong 4n cua sang ché, cac hop chét theo sang ché duge ding két
hop v6i chit chi van PPAR-delta, vi du va t6t hon 13 GW 501516 hozic BAY 68-5042.

Theo mot phuong 4n cua sang ché, cac hop chét theo sang ché dugc dung két
hop vé6i chéit e ché hip thu cholesterol, vi du va t6t hon 1a ezetimibe, tiqueside hodc

pamaqueside.

Theo mdt phuong an cua sang ché, cac hop chit theo séng ché duoc dung két

hop véi chét trc ché men lipaza, vi du va tdt hon 12 orlistat.

- Theo mdt phuwong 4n cua sang ché, cac hop chit theo sang ché duge ding két
hop v6i chit hip phu axit mat dang polyme, vi du va tdt hon 1a cholestyramin,

colestipol, colesolvam, CholestaGel hodc colestimide.

Theo mot phuong 4n cua sang ché, cac hop chit theo séng ché dugc ding két
hop v6i chét e ché tai hip thu axit mat, vi dy va tét hon 1a cac chét irc ché ASBT (=
IBAT) nhu AZD-7806, S-8921, AK-105, BARI-1741, SC-435 hodc SC-633.

Theo mdt phuong 4n cua sang ché, cac hop chit theo sang ché duoc dung két
hop vé6i chit ddi khang lipoprotein(a), vi du va t6t hon 13 gemcabene canxi (CI-1027)

hoac axit nicotinic.

Theo phuong 4n dic biét wu tién, cac hop chét theo sang ché duge ding két hop
v6i mdt hodic nhidu téc nhan tri lidu bd sung dugc chon tir nhom bao gdm cée chét lgi
tiéu, chat d6i khang angiotensin All, céc chét ttc ché ACE, cac chit chen thu thé beta,
cac chat dbi khang thu thé mineralocorticoid, céc nitrat hitu co, cac chit cho NO, céc
chét hoat héa guanylat xyclaza hoa tan (sGC), cac chét kich thich guanylat xyclaza hoa

tan va cac tic nhin co co duong tinh.
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Do d6, theo mot phuong 4n khéc, sang ché dé cap dén dugc phim chia it nhét
mdt trong sb cac hop chét theo sang ché va mot hodic nhidu tac nhan trj lidu bd sung dé

diéu tri va/hodic phong ngtra bénh, nhét 13 cac bénh néu trén.

Ngoai ra, cac hop chét theo sang ché c6 thé duoc st dung, & dang nhu vay hodc
trong cac hdn hgp, trong nghién ciru va chin do4n hodc & dang 1am tiéu chuin tham

chiéu phén tich va tuong tw, nhitng dang nay ciing da biét trong linh vuc.

Khi céc hop chit theo sang ché duge ding lam duge phém, cho ngudi hoic cac
dong vat cé vi khéc, ban than cac hop chit nay c6 thé dugc ding hoic & dang dugc
phim chira, vi du, tir 0,1% dén 99,5% (t6t hon nita tir 0,5% dén 90%) thanh phan hoat

tinh két hop véi mdt hodc nhiéu t4 dugc dugc dung.

Do d6, theo mot khia canh khéc, sang ché d& cap dén dugc phim chira it nhét
mdt trong sb cac hop chét theo sang ché, thong thudng cling v6i mot hodc nhiéu ta
dugc tro, khong doc tinh va duoc dung dé didu tri va/hodc phong ngira bénh, nht la

cac bénh néu trén.

Céc hop chét theo sang ché c6 thé tic dong trén toan than va/hodc tac dong tai
ch3. Nhim muc dich nay, cac hop chét theo séng ché c6 thé dugc dung theo cich thich
hop vi du nhu theo dudng mi¢ng, ngoai dudng ti€u hoa, duong phdi, dwong mii,
duodng 1udi, duong dudi ludi, duong miéng ma, duong truc trang, duong da, dudng
qua da, dudng két mac, duong tai hodc dudng tai chd, hoic & dang céy ghép hodc dat

stent.

Péi véi cac duong ding nay, cac hop chét theo sang ché c6 thé dugc ding &

dang ap dung thich hgp.

Thich hop dé ding theo dudng ubng 14 cac dang 4p dung ma cac dang nay hoat
dong tuan theo tinh trang k§ thudt truée day va phan phdi hop chét theo sang ché mot
cach nhanh chéng va/hodc theo phuong thirc cai bién va cac dang nay chia hop chét
theo séng ché & dang két tinh, v6 dinh hinh vd/hodc dang hoa tan, vi dy nhu vién nén
(vién nén khdng c6 boc hodc c6 boc, vi du c6 16p boc tan trong rudt hodc c6 16p boc
khong hoa tan hodc hoa tan chdm va kiém soét su giai phong hop chit theo sang ché),

vién nén phan hily nhanh chéng trong miéng hodc dang mang/ vién nhén, mang/dang
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dong khd, vién nang (vi dy, vién nang gelatin cing hodc mém), vién nén boc duong,

dang hat, vién Kkét, dang bot, nhil tuong, huyén phu, sol khi hodc dung dich.

Ap dung ngoai dudng tiéu hoa c6 thé dugc thuc hién dé tranh duge bude hip
thu (theo dudng tinh mach, theo dudng dong mach, theo dudng trong tim, theo duong
trong cOt sbng hoic trong 6ng séng thit lung) hoic bao gbm budc hip thu (theo dudng
trong co, theo dudong dudi da, theo dudng trong da, theo duong qua da hodc theo
duodng trong phiuc mac). Cac dang 4p dung theo duong ngoai tiéu hoa thich hop bao
gbm cac ché phim tiém va truyén ¢ dang dung dich, huyén phu, nhii trong, dang dong

kho va dang bdt vo trung.

Dang thich hop ddi véi cac dudng 4p dung khéc bao gbm, vi du, c4c dang duge
phém x0ng (vi du, cac dung cu x6ng, phun bft), dang nhdé miii, dung dich hodc dang
phun, vién nén hodc vién nang dé dung theo dudng ludi, dudi ludi hoic miéng ma (vi
dy, vién ngdm dep, vién ngdm hinh thoi), dang dat, cac ché phém dung cho tai va mét
(vi dy, nhd giot, m& boi), vién nang 4m dao, huyén phit nuéc (dau xirc, hdn hop lic),
huyén phu va chit béo, m& bdi, kem bdi, dang sita, dang bot nhdo, dang bot, dang bot

bui min, cac hé tri liéu qua da (vi du, tAm dan), dang céy ghép va stent dat.

Theo mot phuong an uu tién, dugce phidm chira hop chét c¢6 cong thirc (I) nhu
duoc x4c dinh & trén duoc cung cép & dang thich hop dé ding theo dudng ubng. Theo
phuong an wu tién khac, dugc pham chira hop chét c6 cong thic (I) nhu duge xac dinh

& trén dugc cung cip & dang thich hop dé dung theo dudng tinh mach.

Hop chit theo sang ché c6 thé duge chuyén dbi thanh cic dang 4p dung néu trén
theo cach da biét bang cach tron két hop véi ta duge tro, khong doc tinh, dugce dung.
Céac ta dugc nay bao gém chét mang (vi du, xenluloza, lactoza, manitol vi tinh thé),
dung mdi (vi du, polyetylen glycol 1ong), nhii twong (vi dy, natri dodexyl sulfat), chét
hoat dién (vi du, polyoxysorbitan oleat), chét phan tan (vi du, polyvinylpyrolidon), cac
polyme téng hop va ty nhién (vi dy, albumin), chét lam &n dinh (vi dy, chét chéng oxy
héa vi du nhu axit ascorbic), chét tao mau (vi du,’ c4c chat mau vo co vi du nhu sit

oxit), va huong vi va/hodc cac chat che dau mui.

Liéu lugng wu tién cla hop chét theo sang ché 1a liéu t51 da ma bénh nhan c6

thé dung nap va khéng gay ra céac tdc dung phu nghiém trong. Theo céach minh hoa,
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hop chét theo séang ché c6 thé dugc diing theo dudng ngoai tiéu héa & mirc lidu Iuong
tir khoang 0,001 mg/kg dén khoang 10mg/kg, t6t hon tir khoang 0,01mg/kg dén khoang
1mg/kg thé trong. Trong trudng hop ding theo dudng ubng, khoang liéu lugng minh
hoa tir khoang 0,01 dén 100mg/kg, t6t hon tir khoang 0,01 dén 20mg/kg, va tét hon
nita tir khoang 0,1 dén 10mg/kg thé trong. Cac khoang trung gian ctia cc gid tri néu

trén ciing dwoc du dinh 1a mot phin cia sang ché.

Tuy nhién, cic muc liéu thuc tién va tién trinh thoi gian ding cac thanh phan
hoat tinh trong dugc phim theo sang ché c6 thé thay ddi sao cho thu duge lugng thanh
phdn hoat tinh ma lrgng nay c¢6 hiéu qua dat duge dép tng diéu tri mong mubn d6i véi
mdt bénh nhan cu thé, thanh phin va phuong thirc ding, ma khéng gy ddc cho bénh
nhan. Do d6, truong hop thich hop, lugng nay can thiét c6 thé khéac vdi cac lugng da
néu, dac biét theo su thay ddi veé tubi tac, gidi tinh, thé trong, ché d6 an va tinh trang
sttc khoe chung cua bénh nhén, cac dic tinh kha dung sinh hoc va dugc dong hoc cia
hop chéit cu thé va phuong thirc va dudng dung ctia hop chét nay, thoi gian hoic
khoang gién cach ma viéc dung dién ra, phic dd liéu lugng lwa chon, dép Gmg ciia tiing
bénh nhan riéng biét v6i thanh phin hoat tinh, bénh vu thé lién quan, mic do hodc sy
lién quan hodc d0 ning clia bénh, loai didu tri ddng thoi (tic 13, su twong tac ciia hop
chét theo sang ché véi cac thude diéu tri ding ddng thoi khac), va cac tinh hudng lién

quan khéc.

Do d6, trong mdt sd truong hop, c6 thé thoa man khi quan 1y bing luong thip
hon lwong tbi thidu néu trén, trong khi d6 & nhitng trudng hop khac, can phai vuot trén
gi6i han trén da néu. Viée didu tri c6 thé duogc khoi dAu bang lidu lugng thép hon lidu
t6i wu cta hop chét. Sau d6, lidu lugng c6 thé duoc tiang 1én véi cac lugng gia nhd cho
t6i khi dat duge tac dung tdi wu trong céc tinh huéng nay. D& thuan tién, tdng liéu
lwong hing ngdy c6 thé dugc phan chia va ding theo cic phan riéng biét trong ca
ngay.

Céac phuong an minh hoa sau day d& minh hoa cho sang ché. Sang ché khong bi
gidi han bai céc vi du nay.

Trir khi duge xac dinh theo cach khac, ty 1€ % trong cic thir nghiém va vi du

sau 1a theo trong lugng; cac phin 1a theo trong lugng. Ty 1& dung méi, ty 1€ pha lodng
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va n(‘“)ng do dugc thong béo d6i v6i dich 16ng/dung dich 16ng mdi loai dugc cin vir vao

thé tich.

Vi du thye hién sang ché

Céac chit va cum chit vict tat:

Ac
aq.
br.

cat.

conc.

DCI
d.e.
DMF
DMSO
EI

eq.
ESI

Et

TH NMR
HPLC
LC/MS
m

Me

phut

MS
MTBE
m/z

theo Iy thuyét
q

axetyl

dang nu6e (dung dich)

vach rdng (tin hiéu 'H NMR)

c6 xuc tac

dam dac

vach @6i (tin hiéu 'H NMR)

ion hoa héa hoc truc tiép (MS)
lwong du chit ddng phén khéng dbi quang
N, N-dimetylformamit
dimetylsulfoxit

ion hda va cham dién tir (MS)

(cac) duong lugng

ion héa phun dién tir (MS)

etyl

(nhiéu) gio

phd cong hudng tir hat nhan proton
phuong phap sic ky 16ng hiéu ning cao
Phé khdi két hop séc ky long

da vach (tin hiéu 'H NMR)

metyl

(nhiéu) phut

phd khéi

metyl fert-butyl ete

ty 18 khéi lugng trén dién tich (MS)
theo Iy thuyét (hidu suét)

vach bén (tin hiéu 'H NMR)
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Rs

a

sat.

SFC

tBu
tert
TFA
THF
TLC
uv
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dinh lwong (hiéu sut)

triét quang

yéu t6 duy tri TLC

pha ddo (HPLC)

Nhiét 46 phong

thoi gian duy tri (HPLC)
vach don (tin hiéu 'H NMR)
bdo hoa (dung dich)

sic ky 16ng siéu téi han
vach ba (tin hiéu 'H NMR)
tert-butyl

bac ba

axit trifloaxetic
tetrahydrofuran

sic ky 16p mong

cuc tim

Céac phuong phap LC/MS va HPLC:

Phuong phap 1 (LC/MS):

Thiét bi: Hé théng Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS T3
1,8 p, 50mm x 1mm; dung mdi rira giai A: 1 L nudc + 0,25mL axit formic 99%, dung
mdi rira giai B: 1 L axetonitril + 0,25mL axit formic 99%; gradient: 0,0 phit 90% A —
1,2 phtit 5% A — 2,0 phat 5% A; 16 diéu nhiét: 50°C; luu luong: 0,40mL/phut; phat
hién UV: 208-400 nm.

Phuong phép 2 (LC/MS):

Thiét bi: Hé théng Waters Acquity SQD UPLC; cot: Waters Acquity UPLC HSS T3
1,8 p, 50mm x 1mm; dung moi rira giai A: 1 L nu6c + 0,25mL axit formic 99%, dung
méi rira gidi B: 1 L axetonitril + 0,25mL axit formic 99%; gradient: 0,0 phut 95% A —
6,0 phat 5% A — 7,5 phut 5% A; 10 diéu nhiét: 50°C; luu lugng: 0,35mL/phut; phat
hién UV: 210-400 nm.
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Phuong phéap 3 (LC/MS):

Thiét bi MS: Agilent MS Quad 6150; Dung cu HPLC: Agilent 1290; cdt: Waters
Acquity UPLC HSS T3 1,8 p, 50mm x 2,1lmm; dung mdi rira gidi A: 1 L nude +
0,25mL axit formic 99%, dung moi rira giai B: 1 L axetonitril + 0,25mL axit formic
99%; gradient: 0,0 phut 90% A — 0,3 phat 90% A — 1,7 phit 5% A — 3,0 phat 5%
A; 10 diéu nhiét: 50°C; luu lwong: 1,20mL/phut; phat hién UV: 205-305 nm.

Phuong phap 4 (HPLC diéu ché):

Cot: Chromatorex C18 10 pm, 125mm x 30mm; dung mdi rua gidi A: nuéc + TFA
0,05%, dung mdi ria giai B: axetonitril + TFA 0,05%; gradient: 20% B — 45% B,
45% B isocratic, 45% B — 80% B; nhiét d6 cot: nhiét do trong phong; tbc do dong:
50mL/phut; phat hién UV: 210nm.

Nguyén liéu khéi dau va hop chét trung gian:

Vidu 1A

Metyl {3-(4-clophenyl)-5-0x0-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-

1,2,4-triazol-1-yl}axetat
F
0 HO,,' F
N F
N

3 0 N—<{
Cl

Trong mdi trudng argon, kali fers-butoxit (9,118 g, 81,26mmol) duge bb sung
theo tung phén & nhiét do trong phong vao dung dich chira 5-(4-clophenyl)-4-[(2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (vi du 5A trong tai
li(u WO 2011/104322-A1; 20 g, 65,0lmmol) trong THF (40mL). B sung metyl
bromoaxetat (10,939 g, 71,51mmol) vao dung dich nay va hdn hop duge khudy & nhiét
do trong phong qua dém. hdn hop phan Gmg sau d6 dwogc pha loang bang nuéc va dugce

chiét bang etyl axetat. Lam kho cac pha hitu co két hop trén natri sulfat, loc va cd
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trong chin khong. Thu dugc 16,4 g (30,23mmol) hop chit mong mudn (hiéu suft
46,5%, d6 tinh khiét 70%).

LC/MS [phuong phap 1]: R¢= 0,90 phut; MS [ESIpos]: m/z = 380 (M+H)"

I'H NMR (400 MHz, DMSO-ds): § [ppm] 3,70 (s, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,19-4,33 (m, 1H), 4,72 (s, 2H), 6,92 (d, 1H), 7,60-7,69 (m, 2H), 7,73-7,81 (m,
2H).

Hop chét néu & tidu dé ciing c6 thé dugc téng hop theo phuong thire duge mo ta
trong tai liéu WO 2011/104322-A1 (vi du 7A).

Vidu2A

2-{3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-1,2,4-

triazol-1-yl}axetohydrazit
F
O HO”I F
N F
N

H
N N
H,N” =
2 o)
cl

7,2 g (18,96mmol) metyl {3-(4-clophenyl)-5-oxo0-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }axetat dugc hoa tan trong 60mL
etanol tuyét dbi. B6 sung 2,088 g (41,71mmol) hydrazin hydrat vao dung dich ndy va
hdn hop dugc khudy trong diu kién hdi lwu trong thoi gian 5 gio va sau d6, & nhiét do
trong phong qua dém. Hon hop tao ra dugc cd mot phan trong chan khong va sau do,
pha lodng bang nudc va dugc chiét bang etyl axetat. Lam kho cac pha hitu co két hop
trén natri sulfat, loc va cd trong chén khong. Phén cin cd dugc hoa tan trong
diclometan va sau khi két tinh, chit rén mau tring dugc loc ra va dugc sdy kho trong
didu kién chan khong cao. Thu duge 7,02 g (18,49mmol) hop chét mong muén (hiéu
suit 97,5%).

LC/MS [phuong phap 1]: R¢= 0,73 phut; MS [ESIpos]: m/z =380 (M+H)*
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IH NMR (400 MHz, DMSO-ds): O [ppm] 3,82 (dd, 1H), 3,96 (dd, 1H), 4,24-
434 (m, 3H), 4,38 (d, 2H), 6,90 (d, 1H), 7,61-7,66 (m, 2H), 7,73-7,78 (m, 2H), 9,23 (t,
1H).

Vidu3A

5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-1,2,4-triazol-3-yl]metyl}-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

o) Ho/o,,/QF
N /U\ F
TN

Cl

Trong mdi trudng argon, natri etoxit (2,987 g, 42,14mmol, do tinh khiét 96%)
dugc bd sung theo ting phin & nhiét do trong phong vao dung dich chira 2-{3-(4-
clophenyl)-5-0x0-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-
1-yl}axetohydrazit (8,0 g, 21,07mmol) va 2-hydroxyacetamidin hydroclorua (2,329 g,
21,07mmol) trong DMF (200mL). Khudy hén hop phan tmg & nhiét 4o 100°C qua
dém. Sau khi 1am lanh, hdn hop phan ting dugc cd mot phén trong chan khéng va sau
do6, pha lodng bang etyl axetat. Hon hop tao ra dugc rira bang nudc, va sau khi tach
pha, chiét pha nu6c hai 14n bang etyl axetat. Lam kho céc pha hitu co két hop trén natri
sulfat, loc va ¢6 trong diéu kién 4p suét giam. Lam kho chét rén tao ra trong diéu kién
chan khong cao dé c6 dugc 8,69 g (d6 tinh khiét 89%, 18,47mmol) hop chit mong

mudn ma hop chét nay dugc sir dung khong cAn tinh ché thém (hiéu suét ~88%).
LC/MS [phuong phép 1]: R¢= 0,74 phat; MS [ESIpos]: m/z =419 (M+H)"

I'H NMR (400 MHz, DMSO-ds): O [ppm] 3,83 (dd, 1H), 3,98 (dd, 1H), 4,24-
4,36 (m, 1H), 4,53 (br. s, 2H), 4,96 (br. s, 2H), 5,64 (br. s, 1H), 6,91 (d, 1H), 7,58-7,67
(m, 2H), 7,72-7,78 (m, 2H), 13,75 (br. s, 1H).
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Vidu4A

5-(4-clophenyl)-2-({5-[(1LRS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[ (25)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén hop chdt dong
phdn khéng doi quang)

F
HO F
)\(/N
HO 7N
N—N N=
H
cl

Trong mdi trudng argon, natri etoxit (1,531 g, 21,59mmol, do tinh khiét 96%)
dugce bd sung theo timng phin & nhiét do trong phong vao dung dich chua 2-{3-(4-
clophenyl)-5-0x0-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-
1-yl}axetohydrazit (4,1 g, 10,80mmol) va 2-hydroxypropanimidamit hydroclorua
(1,480 g, 11,88mmol) trong DMF (110mL). Khudy hdn hop phan tng & nhiét do
120°C trong thoi gian 4,5 gid. Sau khi 1am lanh, hén hop phan ung duge cd mot phén
trong chan khong va sau do, pha lodng bing etyl axetat. Hon hop tao ra dugc rira bang
nuéce, va sau khi tich pha, chiét pha nuéc hai 14n bang etyl axetat. Lam kho céc pha
hitu co két hop trén natri sulfat, loc va cb trong diéu kién 4p sudt giam. Lam khd chét
rén tao ra trong diéu kién chan khong cao dé c6 duoc 4,90 g (do tinh khiét 92%,
10,42mmol) hgp chét mong mudn & dang hdn hgp clia cic chit ddng phan khong d6i

quang ma chiing dugc stt dung khong cin tinh ché thém.
LC/MS [phuong phap 1]: R;= 0,82 phut; MS [ESIpos]: m/z = 433 (M+H)"

'H NMR (400 MHz, DMSO-d): O [ppm] 1,39 (d, 3H), 3,79-3,88 (m, 1H),
3,93-4,02 (m, 1H), 4,24-4,36 (m, 1H), 4,80 (vach nam, 1H), 4,89-5,00 (m, 2H), 5,73
(d, 1H), 6,93 (d, 1H), 7,58-7,65 (m, 2H), 7,70-7,77 (d, 2H), 13,68 (s, 1H).

ViduSA

5-(4-clophenyl)-2-({5-[(15)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Hop chit néu & tidu d& duoc tdng hop twong tw nhu trong vi dy 4A khéi dau tir

N—
H

(28)-2-hydroxypropanimidamit hydroclorua (1,1 duong lugng), chi sit dung duy nhét
1,1 duong lugng cuia natri etoxit & dang bazo (nhiét do phan tng: 100°C).
LC/MS [phuong phap 1]: R¢ = 0,81 phut; MS [ESIpos]: m/z = 433 (M+H)".
(25)-2-hydroxypropanimidamit hydroclorua, hgp chit nay c6 sin trén thi
trudng, ciing duoc tng hop tir (25)-2-hydroxypropanamit [I-(-)-lactamit] theo phuong
thirc dugc mo ta trong tai liéu WO 00/ 59510-A1 (vi du didu ché 11, budc A) va tai
licu WO 2013/138860-A1 (hop chét trung gian cho tién chét 82, trang 101-102).

Vidu 6A
5-(4-clophenyl)-2-({5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[ (25)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-on

F
O

)k

\\\\O

Ho’\(

Hop chit néu & tiéu dé duoc tdng hop twong ty nhu trong vi du 4A khéi dau tir
(2R)-2-hydroxypropanimidamit hydroclorua (1,1 duong luong), chi st dung duy nhét
1,1 duong lugng chia natri etoxit lam bazo (nhiét do phan tng: 100°C).

LC/MS [phuong phép 3]: R¢= 1,00 phut; MS [ESIpos]: m/z = 433 (M+H)".

(2R)-2-hydroxypropanimidamit hydroclorua, hop chit nay c6 sin trén thi
trwong, cling dugc tbng hop tir (2R)-2-hydroxypropanamit [r-(+)-lactamit] theo
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phuong thirc duge md ta trong tai lidu WO 00/ 59510-A1 (vi du diéu ché 11, budc A)
va tai liu WO 2013/138860-A1 (hop chét trung gian cho tién chét 82, trang 101-102).

Cac vi du di€u che:

Céc hop chét vi du mang phén tir thé 1-hydroxyetyl [R! trong cong thic (I) =
CHjs] trong phn sau lan luot dugc goi 1a "chit ddng phan khong d6i quang 1" va "cht
ddng phan khong d6i quang 2", 1 c4c cip chit ddng phan khong dbi quang dugce tach
ma c4u hinh tuyét déi ciia né lién quan dén phan 1-hydroxyetyl (1R hoic 1S) con chua

duoc xac dinh.

Céc gié tri v& lugng du chit ddng phan khong dbi quang (d.e.) dugc x4c dinh
theo cach thong thudng bing viéc phan tich cc dién tich dinh HPLC theo cong thirc

sau.
chitdéng phin khéng d5i  chit ddng phin khong ai |
d quang 1 {% dién tich dinh} guang 2 {% didn tich dinh) < 100%
1.6, = t ; ] . PP — " e IR d
€. = 1"idt dbng phin khéng a8 chit déng phan khong doi |
quang | (% di¢ntichdinh) T quang 2 (% dign tich dinh)
Vidul

5-(4-clophenyl)-2-{[ 1-(3-clophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-ylJmetyl } -
4-[(28)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

B sung axit (3-clophenyl)boronic (298,74mg, 1,91mmol) va dbng(Il) axetat
(347mg, 1,91mmol) vao dung dich chtta 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-
1,2,4-triazol-3-ylJmetyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (400mg, 0,96mmol) trong pyridin (12mL). Khudy hén hop phan ung &
nhiét d6 trong phong trong thoi gian 5 ngady, sau d6 lugng du axit boronic (74,7mg,
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0,48mmol, 0,5 dwong lugng) dugc bd sung do chuyén hoa khong hoan toan. Sau khi
khudy trong thdi gian hai ngay nita, hén hgp phan ung duge pha loang bang MTBE va
sau d6, dugc lam dimg biang dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nudc hai 1an bang MTBE. Lam kho c4c pha hitu co két hop trén natri sulfat,
loc va ¢0 trong chan khong. Tinh ché san phim thd bang phuong phép HPLC didu ché
[phuong phéap 4], va thu dugc hop chit mong mubn (113mg, 0,21mmol) (hiéu suét
22,4%).

LC/MS [phuong phap 2]: R; = 3,07 phut; MS [ESIpos]: m/z = 529 (M+H)*

'H NMR (400 MHz, DMSO-ds): & [ppm] 3,85 (dd, 1H), 4,01 (dd, 1H), 4,30 (br.
s, 1H), 4,58 (s, 2H), 5,08 (s, 2H), 6,90 (br. d, 1H), 7,55-7,64 (m, 4H), 7,65-7,69 (m,
1H), 7,73-7,78 (m, 2H), 7,78-7,81 (m, 1H).

Vidu2

5-(4-clophenyl)-2-{[1-(3-flophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-ylJmetyl } -4-
[(25)-3,3,3triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

B sung axit (3-flophenyl)boronic (66,83mg, 0,48mmol) va ddng(Il) axetat
(86,75mg, 0,48mmol) vao dung dich chira 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-
1,2,4-triazol-3-yl]metyl }-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (100mg, 0,24mmol) trong pyridin (3mL). Khudy hdn hgp phén tng &
nhiét do trong phong trong thoi gian 5 ngdy, sau d6 lugng du axit boronic (16,72mg,
0,12mmol, 0,5 duong lugng) dugc bd sung do chuyén hoa khong hoan toan. Sau khi
khudy trong thoi gian hai ngay nira, hdn hop phén ung dugc pha lodng biang MTBE va
sau d6, dugc 1am dimg bang dung dich nuée axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nuéc hai 1an bing MTBE. Lam kh6 céc pha hitu co két hop trén natri sulfat,
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loc va ¢6 trong chan khong. Tinh ché san phdm thd bing phwong phap HPLC didu ché
[phuong phap 4], va thu dugc hop chit mong mudn (25mg, 0,05mmol) (hidu suét
20,2%).

LC/MS [phuong phép 2]: Ry = 2,87 phut; MS [ESIpos]: m/z = 513 (M+H)"

'H NMR (400 MHz, DMSO-de): § [ppm] 3,85 (dd, 1H), 4,01 (dd, 1H), 4,30 (br.
s, 1H), 4,59 (s, 2H), 5,08 (s, 2H), 6,90 (br. d, 1H), 7,37 (td, 1H), 7,51-7,66 (m, 5H),
7,72-7,79 (m, 2H).

Vidu3
5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1-(2-metoxyphenyl)-1H-1,2,4-triazol-3-
yllmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
OHO F

Ho/\( Y\\

B sung axit (2-metoxyphenyl)boronic (217,72mg, 1,43mmol) va ddng(Il)
axetat (260,25mg, 1,43mmol) vao dung dich chra 5-(4-clophenyl)-2-{[5-
(hydroxymetyl)-1H-1,2 4-triazol-3-yl]metyl}-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-
2,4-dihydro-3H-1,2,4-triazol-3-on (300mg, 0,72mmol) trong pyridin (9mL). Khuiy
hdn hop phéan ing & nhiét 40 trong phong trong thoi gian 5 ngay, sau d6 luong du axit
boronic (54,4mg, 0,36mmol, 0,5 duong lugng) duoc bd sung do chuyén héa khong
hoan toan. Sau khi khudy trong thoi gian hai ngdy nita, hdn hop phén tng dugc pha
lodng bing MTBE va sau d6, dugc 1am ding bang dung dich nuéc axit clohydric (0,5
M). Sau khi tach pha, chiét pha nudc hai 1an bang MTBE. Lam kh céc pha hitu co két
hop trén natri sulfat, loc va cd trong chan khong. Tinh ché san phdm thd bang phuong
phap HPLC diéu ché [phuong phép 4], va thu dugc hop chét mong muébn (73mg,
0,14mmol) (hiéu sut 22,4%, do tinh khiét 98%).

LC/MS [phuong phép 3]: R = 1,18 phut; MS [ESIpos]: m/z = 525 (M+H)"
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'H NMR (400 MHz, DMSO-de): 8 [ppm] 3,77 (s, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,31 (br. s, 1H), 4,35 (s, 2H), 5,04 (s, 2H), 6,91 (br. s, 1H), 7,09 (t, 1H), 7,25 (d,
1H), 7,37 (dd, 1H), 7,52 (td, 1H), 7,63 (d, 2H), 7,76 (d, 2H).

Vidu4

5-(4-clophenyl)-2-{[1-(2-clophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-ylJmetyl } -
4-[(28)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

0 wfg

B sung axit (2-clophenyl)boronic (930mg, 5,946mmol) va dong(I) axetat
(2,16 g, 11,89mmol) vao dung dich chira 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-
1,2,4-triazol-3-yllmetyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-
triazol-3-on (3 g, 5,946mmol, 83% d¢ tinh khiét) trong pyridin (75mL). Khudy hén
hop phan tng & nhiét d trong phong qua dém, sau d6 luong du axit boronic (500mg,
3,20mmol) duoc bd sung do chuyén héa khong hoan toan. Hén hop phan tng dugc
khudy thém & nhiét do trong phong trong thoi gian 9 ngay. Trong thoi gian nay, ba
phén axit boronic bd sung (tbng cong 1,5g, 9,6mmol) dugc b sung vao d6. Sau khi bd
sung, hdn hgp phan tng dugc pha lodng bing MTBE va sau d6, dugc lam dung bang
dung dich nudc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nu6c hai 14n bang
MTBE. Lam khd c4c pha hiru co két hop trén natri sulfat, loc va ¢ trong chin khong.
Tinh ché san phim thd bing phuong phép HPLC didu ché [phwong phép 4], va thu
duge hop chit mong mubn (1,44 g, 2,72mmol) (hi¢u suét 45,7%).

LC/MS [phwong phap 2]: R;= 2,79 phut; MS [ESIpos]: m/z = 529 (M+H)"

'H NMR (400 MHz, DMSO-de): 8 [ppm] 3,85 (dd, 1H), 4,01 (dd, 1H), 4,31 (br.
s, 1H), 4,41 (s, 2H), 5,07 (s, 2H), 6,91 (d, 1H), 7,49-7,67 (m, 5H), 7,68-7,80 (m, 3H).
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Vidu$

5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1-(2-metylphenyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on

L

o Y\

CH,

Cl

Bé sung axit (2-metylphenyl)boronic (259,7mg, 1,91mmol) va dong(Il) axetat
(347mg, 1,91mmol) vao dung dich chitra 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-
1,2,4-triazol-3-ylJmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (400mg, 0,96mmol) trong pyridin (12mL). Khuiy hdn hop phan tmg &
nhiét 0 trong phong trong thoi gian 5 ngay, sau d6 luong du axit boronic (64,9mg,
0,48mmol, 0,5 duong lugng) duge bd sung do chuyén hoa khong hoan toan. Sau khi
khudy trong thoi gian hai ngdy nita, hdn hgp phéan tng dugc pha loang bing MTBE va
sau d6, duge 1am dimg bang dung dich nuée axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nuéc hai 14n bing MTBE. Lam khd c4c pha hitu co két hop trén natri sulfat,
loc va c6 trong chan khong. Tinh ché san phdm thé bang phwong phap HPLC diéu ché
[phuong phap 4], va thu duoc hop chit mong muén (58mg, 0,11mmol) (hiéu suft
11,9%).

LC/MS [phuong phap 2]: R; = 2,85 phut; MS [ESIpos]: m/z = 509 (M+H)"

TH NMR (400 MHz, DMSO-ds): & [ppm] 2,01 (s, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,34 (s, 2H), 5,07 (s, 2H), 6,90 (br. s, 1H), 7,32-7,50 (m, 4H),
7,62 (br. d, 2H), 7,75 (br. d, 2H).

Vidu6

2-{[1-(3-clo-5-flophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
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o vmi
2] b

Bb sung axit (3-clo-5-flophenyl)boronic (333,1mg, 1,91mmol) va ddng(ID)
axetat (347mg, 1,91mmol) vao dung dich chtra 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-
1H-1,2,4-triazol-3-yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-
1,2,4-triazol-3-on (400mg, 0,96mmol) trong pyridin (12mL). Khuéy hdn hop phan ting
& nhiét do trong phong trong thoi gian 5 ngay, sau d6 luong du axit boronic (83,2mg,
0,48mmol, 0,5 duong lwong) dugc bd sung do chuyén héa khong hoan toan. Sau khi
khudy trong thoi gian hai ngdy nita, hén hop phéan ing dwoc pha loang bing MTBE va
sau dé, dugc lam dimg bang dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nuéc hai 14n bing MTBE. Lam khd cac pha hitu co két hop trén natri sulfat,
loc va cb trong chan khong. Tinh ché san phim thd bing phuong phap HPLC diéu ché
[phuong phéap 4], va thu dugc hop chit mong mudn (91mg, 0,17mmol) (hiéu suét
17,4%).

LC/MS [phu'ong phép 3]: R = 1,31 phut; MS [ESIpos]: m/z = 547 (M+H)"

'H NMR (400 MHz, DMSO-de): 5 [ppm] 3,85 (dd, 1H), 4,01 (dd, 1H), 4,30 (br.
s, 1H), 4,63 (s, 2H), 5,08 (s, 2H), 6,90 (br. s, 1H), 7,59-7,66 (m, 4H), 7,67-7,71 (m,
1H), 7,72-7,78 (m, 2H).

Vidu7

5-(4-clophenyl)-2-{[1-(3,5-diflophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Hop chit néu & tidu dé duoc didu ché twong tu nhu trong vi du 1 khéi dau tir
360mg (0,86mmol) 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on.
Thu duge 61mg (0,11mmol) hop chit mong mubdn (hiéu suét 13,4%).

LC/MS [phuong phép 3]: R¢= 1,25 phut; MS [ESIpos]: m/z= 531 (M+H)"

'H NMR (500 MHz, DMSO-ds): 6 [ppm] 3,86 (dd, 1H), 4,01 (dd, 1H), 4,25-
4,38 (m, 1H), 4,64 (d, 2H), 5,08 (s, 2H), 5,94 (t, 1H), 6,92 (d, 1H), 7,46 (tt, 1H), 7,49-
7,55 (m, 2H), 7,62 (br. d, 2H), 7,76 (br. d, 2H).

Vidu 8

5-(4-clophenyl)-2-({5-(hydroxymetyl)-1-[2-(triflometyl)phenyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2 ,4-triazol-3-on

O

HOA( %N)L

Hop chét néu & tiéu d& dugc didu ché tuong tu nhu trong vi du 1 khéi dau tir
500mg (1,19mmol) 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on.
Thu dugc 104mg (0,18mmol) hgp chit mong muén (hiéu suit 15,5%).

LC/MS [phuong phép 3]: R¢ = 1,24 phit; MS [ESIpos]: m/z =563 M+H)*
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I'H NMR (400 MHz, DMSO-ds): & [ppm] 3,85 (dd, 1H), 4,00 (dd, 1H), 4,30 (br.
s, 1H), 4,39 (s, 2H), 5,01-5,12 (m, 2H), 5,53 (br. s, 1H), 6,92 (d, 1H), 7,63 (d, 2H),
7,70 (d, 1H), 7,75 (d, 2H), 7,78-7,91 (m, 2H), 7,97 (d, 1H).

Vidu9
2-{[1-(2-clo-5-flophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-yl]metyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

0 ° F

Ho/\(/ Y\NJ\

Hop chét néu & tiéu dé duoc didu ché twong tu nhu trong vi du 1 khéi dau tir
500mg (1,19mmol) 5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1H-1,2,4-triazol-3-
ylJmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on.
Thu duge 8,7mg (0,02mmol) hop chit mong mudn (hiéu suit 1,3%, do tinh khiét
95%).

LC/MS [phuong phép 3]: R = 1,23 phut; MS [ESIpos]: m/z = 547 (M+H)"

TH NMR (500 MHz, DMSO-d): & [ppm] 3,86 (dd, 1H), 4,01 (dd, 1H), 4,30 (br.

s, 1H), 4,46 (s, 2H), 5,03-5,11 (m, 2H), 6,92 (br. d, 1H), 7,53 (td, 1H), 7,61-7,65 (m,
2H), 7,68 (dd, 1H), 7,73-7,80 (m, 3H).

Vidu 10

5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-(2-metoxyphenyl)-1H-1,2,4-triazol-3-
y1}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chadt dong phdn khong déi quang)

-47-



27339

F

H, /?LH%F
HOB\@AN\N_ )
3, 0

: cl
B6 sung axit (2-metoxyphenyl)boronic (351,1mg, 2,31mmol) va dong(IT) axetat

(419,7mg, 2,31mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (500mg, 1,16mmol) trong pyridin (15mL). Khudy hén
hop phan tmg & nhiét do trong phong trong thoi gian 5 ngay, sau d6 lugng du axit
boronic (87mg, 0,58mmol, 0,5 duong lugng) duoc bd sung do chuyén héa khong hoan
toan. Sau khi khudy trong thdi gian hai ngay niva, cd hdn hop phan ng trong chén
khong, sau d6, pha lodng bang MTBE va lam ding bing dung dich nuéc axit
clohydric (0,5 M). Sau khi tich pha, chiét pha nuéc hai 1an bang MTBE. Lam khd céc
pha hiru co két hop trén natri sulfat, loc va ¢d trong chin khong. Tinh ché san phim
thd bing pﬁuong phap HPLC didu ché [phuong phap 4], va thu dugc hop chit mong

mudn (132mg, 0,22mmol) & dang hdn hop cua céac chét ddng phan khong d6i quang
(hiéu suét 19,1%, d6 tinh khiét 90%).

LC/MS [phuong phap 2]: R¢ = 2,87 phut; MS [ESIpos]: m/z = 539 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,36 (d, 3H), 3,76 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,30 (br. s, 1H), 4,47-4,61 (m, 1H), 4,98-5,10 (m, 2H), 6,90 (br. s,
1H), 7,09 (td, 1H), 7,24 (dd, 1H), 7,35 (dd, 1H), 7,49-7,55 (m, 1H), 7,60-7,65 (m, 2H),
7,73-7,79 (m, 2H).

Hai chét déng phan khong d6i quang dugc tach riéng bang phua(ng phéap HPLC
didu ché khong dbi xting [diéu ché mAu: 128mg dugc hoa tan trong 10mL metanol; thé
tich bom: 0,3mL; c6t: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung mdi rira giai:
isohexan/metanol ty 1§ 70:30; tdc dd dong: 80mL/phit; nhiét do: 40°C; phat hién UV:
210 nm]. Sau khi tach, 43,6mg cht ddng phan khong déi quang 1 (vi du 11) dugc rira
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giai trude, va 45,1mg chit ddng phan khong d6i quang 2 (vi du 12) dugc ria giai sau,
duoc tach riéng.
Vidull
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(2-metoxyphenyl)-1H-1,2,4-triazol-3-
yllmetyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chét déng phdn khéng doi quang 1)

Phuong phap HPLC phén tich khong d6i xtmg (SFC): R¢ = 3,08 phut, d.e. =
100% [cot: Daicel Chiralcel® OX-3 250 x 4mm; dung moi rira giai: cacbon

dioxit/metanol (5% — 60%); tdc do dong: 3ml/phut; phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,36 (d, 3H), 3,76 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,30 (br. s, 1H), 4,52 (vach nam, 1H), 4,96-5,11 (m, 2H), 5,37 (d,
1H), 6,90 (d, 1H), 7,09 (td, 1H), 7,24 (d, 1H), 7,35 (dd, 1H), 7,52 (td, 1H), 7,60-7,65
(m, 2H), 7,73-7,79 (m, 2H).

Viduy 12
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(2-metoxyphenyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chét déng phdn khéng doi quang 2)

Phuong phéap HPLC phén tich khong dbi ximg (SFC): R¢ = 3,38 phut, d.e. =
91,1% [cdt: Daicel Chiralcel® OX-3 250 x 4mm; dung mdi rira giai: cacbon
dioxit/metanol (5% — 60%); tbc do dong: 3ml/phut; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): O [ppm] 1,36 (d, 3H), 3,76 (s, 3H), 3,84 (dd,
1H), 4,00 (dd, 1H), 4,31 (br. s, 1H), 4,52 (vach nim, 1H), 4,99-5,09 (m, 2H), 5,37 (d,
1H), 6,91 (d, 1H), 7,09 (td, 1H), 7,24 (d, 1H), 7,35 (dd, 1H), 7,52 (td, 1H), 7,60-7,65
(m, 2H), 7,74-7,79 (m, 2H).

Vidu 13
2-({1-(3-clo-5-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-5-
(4-clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1 ,2,4-triazol-3-on
(hén hop chdt dong phdn khéng doi quang)
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B sung axit (3-clo-5-flophenyl)boronic (346,49mg, 1,99mmol) va ddng(II)
axetat (360,9mg, 1,99mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (430mg, 0,99mmol) trong pyridin (12,5SmL). Khuéy hdn
hop phan Ung & nhiét do trong phong trong thoi gian 5 ngay, sau d6 luong du axit
boronic (86,7mg, 0,497mmol, 0,5 duong lugng) dugc bd sung do chuyén héa khong
hoan toan. Sau khi khudy trong thdi gian hai ngay nita, c6 hdn hop phan ung trong
chin khong, sau do6, pha lodng bing MTBE va 1am dimg bang dung dich nuéc axit
clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai 1dn bing MTBE. Lam kho cac
pha hiru co két hop trén natri sulfat, loc va c6 trong chan khong. Tinh ché san pham
thd bing phuong phap HPLC didu ché [phwong phép 4], va thu dugc hop chat mong
muén (148mg, 0,26mmol) & dang hdn hop ctia cic chit ddng phan khong d6i quang
(hiéu suét 26,5%).

LC/MS [phuong phap 2]: R¢ = 3,28 phut; MS [ESIpos]: m/z =561 (M+H)"

I'H NMR (400 MHz, DMSO-ds): § [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,29 (br. s, 1H), 4,83-4,91 (m, 1H), 5,01-5,13 (m, 2H), 6,89 (br. s, 1H), 7,55-7,70
(m, SH), 7,72-7,78 (m, 2H).

Hai chét ddng phan khong d6i quang duogc tach riéng bing phuong phap HPLC
didu ché khong dbi xting (SFC) [diéu ché mAu: 143mg dugc hoa tan trong 15mL
metanol; thé tich bom: 0,5mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung
moi rira giai: cacbon dioxit/metanol ty 1¢ 80:20; tbc @6 dong: 80mL/phut; nhiét do:
40°C; phét hién UV: 210 nm]. Sau khi tach, 70mg chit ddng phan khong dbi quang 1
(vi du 14) dugc rira giai trudc, va 60mg chét déng phan khong dbi quang 2 (vi du 15)

duoc rira giai sau, dugc tach riéng.
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Viduy 14
2-{[1-(3-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl } -5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdid@ngphdnkhéngdﬁiquang])

Phuong phap HPLC phén tich khong dbi xtmg (SFC): R¢ = 4,45 phut, d.e. =
100% [cot: Daicel Chiralcel® OX-3 250 x 4mm; dung moi rita gidi: cacbon
dioxit/metanol (5% — 60%); toc dd dong: 3ml/phut; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,36 (m, 1H), 4,87 (vach nam, 1H), 5,07 (s, 2H), 5,83 (d, 1H), 6,89 (d, 1H),
7,58-7,69 (m, 5H), 7,71-7,79 (m, 2H).

Vidu 15
2-{[1-(3-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl|metyl }-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 2)

Phuong phap HPLC phéan tich khong d6i xiang. (SFC): R = 4,80 phut, d.e. =
100% [cdt: Daicel Chiralcel® OX-3 250 x 4mm; dung mdi rira gidi: cacbon
dioxit/metanol (5% — 60%); tbc dd dong: 3ml/phut; phét hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,87 (vach ndm, 1H), 5,02-5,12 (m, 2H), 5,83 (d, 1H), 6,89 (d,
1H), 7,57-7,70 (m, 5H), 7,71-7,79 (m, 2H).

Vidu 16

5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-phenyl-1H-1,2,4-triazol-3-yl }metyl)-4-
[(28)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén hop chdt
dong phan khong doi quang)
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B sung axit phenylboronic (112,69mg, 0,92mmol) va ddng(Il) axetat
(167,9mg, 0,92mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (250mg, 0,462mmol, 4o tinh khiét 80%) trong pyridin
(6mL). Gia nhiét hdn hop phan tng dén nhiét ¢ 60°C trong thdi gian 2 gid va sau do,
khudy & nhiét do trong phong trong thdi gian 4 ngay, sau d6 lugng du axit boronic
(28,2mg, 0,23mmol, 0,5 duong lugng) duge bd sung do chuyén hoa khéng hoan toan.
Sau thoi gian 4 gid nita & nhiét 6 60°C, tiép theo bing cach khudy & nhiét dd trong
phong trong thoi gian hai ngay nita, ¢d hdn hgp phan tng trong chan khong, sau do,
pha lodng bang etyl axetat va lam dirng bing dung dich nuéc axit clohydric (0,5 M).
Sau khi tch pha, chiét pha nuéc hai 1an bing etyl axetat. Lam kho céc pha hitu co két
hop trén natri sulfat, loc va ¢ trong chan khong. Tinh ché san phim thé bing phuong
phap HPLC diéu ché [phuong phép 4], va thu dugc hop chit mong muén (42,5mg,
0,08mmol) & dang hdn hop cua cac chit déng phan khong d6i quang (hiéu sut
18,1%).

LC/MS [phuong phap 3]: R¢= 1,21 phit; MS [ESIpos]: m/z =509 (M+H)"

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,45 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,77 (q, 1H), 4,99-5,13 (m, 2H), 6,90 (br. s, 1H), 7,47-7,66 (m,
7H), 7,72-7,79 (m, 2H).

Hai chét ddng phan khéng dbi quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xtmg [diéu ché mAu: Hoa tan 38,9mg trong 1mL etanol/isohexan
(ty 1€ 1:1); thé tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung
moi rira giai: isohexan/etanol theo ty 1€ 75:25; tbc d6 dong: 15mL/phut; nhiét do:
30°C; phat hién UV: 220 nm]. Sau khi tach, 13mg chét ddng phan khong déi quang 1
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(vi du 17) dugc rira giai true, va 14mg chit ddng phan khong dbi quang 2 (vi du 18)
dugc rira gidi sau, dugc tach riéng.

Vidu 17
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-phenyl-1H-1,2,4-triazol-3-yl]metyl }-4-[(2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt déng phdn
khéng déi quang 1)

Phuong phéap HPLC phan tich khong dbi xing: R, = 8,18 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol theo
ty 1€ 70:30; tdc do dong: 1mL/phit; nhiét d6: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,45 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,77 (vach nam, 1H), 4,98-5,14 (m, 2H), 5,68 (d, 1H), 6,89 (d,
1H), 7,48-7,65 (m, 7H), 7,72-7,80 (m, 2H).

Vidu 18
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-phenyl-1H-1,2,4-triazol-3-yl]mety1}-4-[(2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt déng phdn
khong doi quang 2)

Phuong phap HPLC phén tich khong dbi xtmg: R¢ = 11,40 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo
ty 1€ 70:30; tdc dd dong: 1mL/phit; nhiét do: 40°C; phéat hién UV: 220 nm].

IH NMR (400 MHz, DMSO-ds): 8 [ppm] 1,45 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,77 (vach ndm, 1H), 5,07 (s, 2H), 5,68 (d, 1H), 6,90 (d, 1H),
7,47-7,65 (m, 7H), 7,72-7,79 (m, 2H).

Vidu 19
5-(4-clophenyl)-2-({1-[3-(diflometyl)phenyl]-5-[(LRS)-1-hydroxyetyl]-1H-1,2,4-
triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (hdn hop chdt dong phan khong déi quang)
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Bb sung axit [3-(diflometyl)phenyl]boronic (254,26mg, 1,48mmol) va ddng(Il)
axetat (268,6mg, 1,48mmol) vao dung dich chtta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,74mmol, d tinh khiét 80%) trong pyridin
(9,6mL). Gia nhiét hdn hgp phén tng dén nhiét 46 60°C trong thdi gian 2 gid va sau
d6, khudy & nhiét do trong phong trong thdi gian 5 ngdy. C6 hdn hop phéan ing tao ra
trong chan khong, sau d6, pha loang bang etyl axetat va 1am diung bing dung dich
nudc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nudc hai 14n bang etyl axetat. |
Lam kho c4c pha hitu co két hop trén natri sulfat, loc va co trong chan khong. Tinh ché
san phdm thd bing phuong phép HPLC diéu ché [phuong phép 4], va thu dugc hep
chét mong muén (47mg, 0,08mmol) & dang hén hop cua céc chét ddng phan khong dbi
quang (hiéu suét 11,3%).

LC/MS [phuong phép 1]: R¢ = 1,04 phut; MS [ESIpos]: m/z = 559 (M+H)"

IH NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,36 (m, 1H), 4,81 (q, 1H), 5,02-5,13 (m, 2H), 5,74 (br. s, 1H), 6,89 (br. s,
1H), 7,14 (t, 1H), 7,59-7,65 (m, 2H), 7,69-7,78 (m, 4H), 7,81-7,87 (m, 2H).

Hai chit ddng phan khéng dbi quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xtng [diéu ché mAu: Hoa tan 45mg trong 1mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 1mL; c6t: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi
rira giai: isohexan/etanol theo ty 1€ 75:25; tdc dd dong: 15mL/phut; nhiét do: 30°C;
phat hién UV: 220 nm]. Sau khi tach, 20mg chit ddng phan khong dbi quang 1 (vi du
20) duoc rira giai trudce, va 20mg chét ddng phan khéng ddi quang 2 (vi du 21) dugc

rira giai sau, dugc tach riéng.
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Vidu 20
5-(4-clophenyl)-2-({1-[3-(diflometyl)phenyl]-5-(1-hydroxyetyl)-1 H-1,2,4-triazol-3-
yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt déng phan khong déi quang 1)

Phuong phap HPLC phén tich khong dbi xtmg: R¢ = 6,72 phut, d.e. = 99% [cot:
LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol theo ty 1€
70:30; tc d6 dong: 1mL/phit; nhiét do: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,81 (vach ndm, 1H), 5,02-5,14 (m, 2H), 5,74 (d, 1H), 6,88 (d,
1H), 7,14 (t, 1H), 7,59-7,64 (m, 2H), 7,69-7,79 (m, 4H), 7,80-7,87 (m, 2H).
Vidu21
5-(4-clophenyl)-2-({1-[3-(diflometyl)phenyl]-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khong déi quang 2)

Phuong phap HPLC phan tich khong dbi xtmg: R = 9,36 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol theo
ty 18 70:30; téc 6 dong: 1mL/phut; nhiét d9: 40°C; phat hién UV: 220 nm].

H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,37 (m, 1H), 4,81 (vach nam, 1H), 5,08 (s, 2H), 5,74 (d, 1H), 6,89 (d, 1H),
7,13 (t, 1H), 7,58-7,66 (m, 2H), 7,69-7,79 (m, 4H), 7,81-7,87 (m, 2H).

Vi du 22

5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-[3-(triflometyl)phenyl]-1H-1,2,4-
triazol-3-yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-
triazol-3-on (hén hop chdt dong phdn khong déi quang)
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Bé sung axit [3-(triflometyl)phenyl]boronic (280,86mg, 1,48mmol) va dong(Il)
axetat (268,6mg, 1,48mmol) vao dung dich chitra 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,74mmol, 80% dJ tinh khiét) trong pyridin
(9,6mL). Gia nhiét hdn hop phén g dén nhiét @6 60°C trong thoi gian 2 gid va sau
d6, khudy & nhiét do trong phong trong thoi gian 5 ngay, sau d6 lugng du axit boronic
(70,2mg, 0,37mmol, 0,5 duong lugng) dugc bd sung do chuyén hoa khong hoan toan.
Sau thdi gian 4 gio nita & nhiét o 60°C, tiép theo bing céch khudy & nhiét do trong
phong qua dém, co hdn hop phan ung trong chén khong, sau do, pha lodng bang
MTBE va lam dimg bing dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nuéc hai 1an bang MTBE. Lam khd céc pha hitu co két hop trén natri sulfat,
loc va cb trong chan khong. Tinh ché san pham thd bang phuong phép HPLC didu ché
[phuong phéap 4], va thu dugc hop chit mong mudn (58,2mg, 0,10mmol) & dang hdn
hop clia cac chét ddng phan khong d6i quang (hiéu suét 13,6%).

LC/MS [phuong phéap 1]: R = 1,06 phat; MS [ESIpos]: m/z =577 (M+H)*

IH NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,83 (q, 1H), 5,02-5,15 (m, 2H), 5,79 (br. s, 1H), 6,85-6,94 (m,
1H), 7,58-7,66 (m, 2H), 7,71-7,85 (m, 3H), 7,86-7,92 (m, 1H), 7,94-8,01 (m, 1H), 8,04
(s, 1H).

Hai chit ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xting [didu ché mAu: Hoa tan 58mg trong 2mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 1mL; cdt: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi
rira gidi: isohexan/etanol theo ty 1¢ 75:25; tbc d6 dong: 15mL/phut; nhiét d: 30°C;
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phét hién UV: 220 nm]. Sau khi tach, 19,5mg chét dong phan khong déi quang 1 (vi
du 23) duoc rira giai trude, va 19,2mg chit ddng phan khéng dbi quang 2 (vi du 24)
duogc ria giai sau, dugc tach riéng.

Vidu23
5-(4-clophenyl)-2-({5-(1-hydroxyetyl)-1-[3-(triflometyl)phenyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khéng doi quang 1)

Phuong phap HPLC phan tich khong d6i xtng: R = 4,94 phit, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol theo
ty 18 70:30; téc o dong: ImL/phit; nhiét do: 40°C; phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,83 (q, 1H), 5,03-5,13 (m, 2H), 5,79 (br. s, 1H), 6,88 (d, 1H),
7,59-7,65 (m, 2H), 7,72-7,85 (m, 3H), 7,86-7,92 (m, 1H), 7,95-8,01 (m, 1H), 8,04 (br.
s, 1H).

Viduy 24
5-(4-clophenyl)-2-({5-(1-hydroxyetyl)-1-[3-(triflometyl)phenyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khéng doi quang 2)

Phuong phap HPLC phén tich khong d6i xtmg: R¢ = 6,13 phit, d.e. = 98,6%
[cot: LUX xenluloza-4, 5 um, 250 x 4,6mm; dung méi rira giai: isohexan/etanol theo
ty 1€ 70:30; tdc do dong: 1mL/phit; nhiét d§: 40°C; phat hién UV: 220 nm].

I'H NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,36 (m, 1H), 4,83 (vach nam, 1H), 5,09 (s, 2H), 5,78 (d, 1H), 6,89 (d, 1H),
7,62 (d, 2H), 7,71-7,77 (m, 2H), 7,78-7,85 (m, 1H), 7,86-7,92 (m, 1H), 7,94-8,01 (m,
1H), 8,04 (br. s, 1H).
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Vi du 25

5-(4-clophenyl)-2-({1-(3,5-diflophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-
triazol-3-yl} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (hén hop chat dong phdn khong doi quang)

o///k
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B6 sung axit (3,5-diflophenyl)boronic (291,9mg, 1,85mmol) va dong(IT) axetat
(335,7mg, 1,85mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
h3n hop phan g dén nhiét d6 60°C trong thi gian 2 gid va sau d6, khudy & nhiét do
trong phong trong thdi gian 4 ngdy, sau d6 lugng du axit boronic (72,98mg,
0,46mmol, 0,5 duong lugng) dugc bd sung do chuyén héa khong hoan toan. Sau thoi
gian 2 gio nita & nhiét do 60°C, tiép theo bang céch khudy & nhiét @6 trong phong
trong thoi gian ba ngay nita, ¢ hdn hop phan tmg trong chén khoéng, sau d6, pha loéng
bang etyl axetat va lam dimg bing dung dich nuéc axit clohydric (0,5 M). Sau khi tich
pha, chiét pha nuéc hai 14n bang etyl axetat. Lam kho céc pha hitu co két hop trén natri
sulfat, loc va cd trong chin khong. Tinh ché san phdm thd bang phuong phép HPLC
diéu ché [phuong phép 4], va thu dugc hop chat mong mudn (114,3mg, 0,21mmol) &
dang hdn hop clia cac chét ddng phan khong d6i quang (hiéu sut 22,7%).

LC/MS [phuong phap 3]: R¢ = 1,28 phit; MS [ESIpos]: m/z = 545 (M+H)*

I'H NMR (400 MHz, DMSO-ds):  [ppm] 1,49 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,88 (g, 1H), 5,02-5,13 (m, 2H), 6,89 (br. s, 1H), 7,41-7,54 (m,
3H), 7,62 (d, 2H), 7,75 (d, 2H).
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Hai chit ddng phan khong di quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xing [didu ché mAu: Hoa tan 110mg trong 7mL etanol/isohexan
(ty 1€ 1:1); thé tich bom: 0,6mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm;
dung moi rra gidi: isohexan/etanol theo ty 1€ 70:30; tdc d6 dong: 20mL/phit; nhiét do:
40°C; phat hién UV: 220 nm]. Sau khi tich, 42mg chét ddng phan khong d6i quang 1
(vi du 26) duogc rira giai trude, va 44mg chét ddng phan khong dbi quang 2 (vi du 27)
duoc rira giai sau, dugc tach riéng.

Vidu 26
5-(4-clophenyl)-2-{[1-(3,5-diflophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2 4-triazol-3-on
(chdt dong phan khong doi quang 1)

~ LC/MS [phuong phap 2]: R¢= 3,10 phut; MS [ESIpos]: m/z = 545 (M+H)"

Phuong phap HPLC phén tich khong dbi ximg: R = 1,09 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung moi rira gidi: isohexan/etanol
theo ty 18 70:30; tc d6 dong: 1ml/phit; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,49 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,88 (vach nam, 1H), 5,02-5,13 (m, 2H), 5,84 (d, 1H), 6,89 (d,
1H), 7,41-7,54 (m, 3H), 7,59-7,65 (m, 2H), 7,73-7,76 (m, 2H).

Vidu 27
5-(4-clophenyl)-2-{[1-(3,5-diflophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
ylJmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chét déng phdn khéng @i quang 2)

LC/MS [phuong phap 2]: R¢ = 3,09 phut; MS [ESIpos]: m/z = 545 (M+H)"

Phuong phap HPLC phén tich khong d6i xtng: R, = 1,28 pht, d.e. = 99% [c{t:
Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira giai: isohexan/etanol theo ty
1€ 70:30; toc do dong: 1ml/phit; phéat hién UV: 220 nm].
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'H NMR (400 MHz, DMSO-ds): § [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,36 (m, 1H), 4,88 (vach nam, 1H), 5,07 (s, 2H), 5,83 (d, 1H), 6,90 (d, 1H),
7,42-7,54 (m, 3H), 7,59-7,65 (m, 2H), 7,72-7,79 (m, 2H).

Vidu 28
5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-(3-metylphenyl)-1H-1,2,4-triazol-3-
yl¥metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chét dong phan khong doi quang)

Ho& an

g b

Bé sung axit (3-metylphenyl)boronic (251,32mg, 1,85mmol) va ddng(IT) axetat
(335,7mg, 1,85mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét

HO F

h3n hop phan tng dén nhiét d 60°C trong thoi gian 2 gidy va sau d6, khudy & nhit do
trong phong trong thoi gian ba ngay. Co hdn hop phan tng tao ra trong chan khong,
sau do, pha lodng bang etyl axetat va lam ding bang dung dich nuéc axit clohydric
(0,5 M). Sau khi tach pha, chiét pha nuéc hai l4n bing etyl axetat. Lam khd cac pha
hitu co két hop trén natri sulfat, loc va cd trong chan khong. Tinh ché san pham thd
bang phuong phap HPLC didu ché [phuong phap 4], va thu dugc hop chit mong mudn
(59,6mg, 0,11mmol) & dang hdn hop ctia cac chit ddng phan khong ddi quang (hiéu
suit 12,3%).

IH NMR (400 MHz, DMSO-ds): & [ppm] 1,44 (d, 3H), 2,38 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,29 (br. s, 1H), 4,76 (g, 1H), 5,01-5,11 (m, 2H), 5,66 (br. s, 1H),
6,90 (t, 1H), 7,29-7,35 (m, 1H), 7,38-7,47 (m, 3H), 7,59-7,65 (m, 2H), 7,72-7,78 (m,
2H).
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Hai chit ddng phan khong dbi quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi ximg [diéu ché mAu: Hoa tan 56mg trong 2mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 0,5mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung
moi rira giai: isohexan/etanol theo ty 1€ 70:30; tbc d6 dong: 15mL/phut; nhiét do:
25°C; phat hién UV: 220 nm]. Sau khi tich, 22mg chét ddng phan khong d6i quang 1
(vi du 29) dugc rira giai trudc, va 24mg chét ddng phan khong dbi quang 2 (vi du 30)
dugc rira giai sau, dugc tach riéng.

Vidu 29
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(3-metylphenyl)-1H-1,2,4-triazol-3-
ylJmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong déi quang 1)

Phuong phap HPLC phén tich khong dbi xing: Ry = 7,97 phit, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira gidi: isohexan/etanol theo
ty 18 70:30; tdc 4o dong: 1mL/phut; nhiét do: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,44 (d, 3H), 2,38 (s, 3H), 3,85 (dd,
1H), 4,01 (dd, 1H), 4,24-4,36 (m, 1H), 4,76 (vach nam, 1H), 5,00-5,11 (m, 2H), 5,67
(d, 1H), 6,89 (d, 1H), 7,30-7,35 (m, 1H), 7,38-7,47 (m, 3H), 7,59-7,65 (m, 2H), 7,72-
7,78 (m, 2H).

Vidu 30
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(3-metylphenyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 2)

Phuong phap HPLC phan tich khong dbi xtimg: R = 11,44 phut, d.e. = 99,1%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo
ty 1€ 70:30; tdc do dong: 1mL/phut; nhiét do: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,44 (d, 3H), 2,38 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,24-4,36 (m, 1H), 4,77 (vach nam, 1H), 5,01-5,10 (m, 2H), 5,67
(d, 1H), 6,90 (d, 1H), 7,29-7,35 (m, 1H), 7,38-7,47 (m, 3H), 7,59-7,65 (m, 2H), 7,73-
7,78 (m, 2H).
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Vidu 31

5-(4-clophenyl)-2-({1-(2-etylphenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }-
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén

o7
e

B6 sung axit (2-etylphenyl)boronic (415,87mg, 2,77mmol) va ddng(Il) axetat
(503,6mg, 2,77mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (600mg, 1,39mmol) trong pyridin (18mL). Gia nhiét

hop chét dong phan khéng doi quang)

HO)\( 7/\"‘

hdn hop phén tng dén nhiét do 60°C trong thoi gian 2 gid va sau d6, khudy & nhiét do
trong phong trong thdi gian ba ngay. C6 hdn hop phan g tao ra trong chan khong,
sau do, pha lodng bing etyl axetat va lam dimng bang dung dich nudc axit clohydric
(0,5 M). Sau khi tach pha, chiét pha nuéc hai 1an bang etyl axetat. Lam khd céc pha
hitu co két hop trén natri sulfat, loc va cd trong chan khong. Tinh ché san phim tho
bang phwong phap HPLC didu ché [phuong phép 4], va thu dugc hop chét mong mudn
(69,4mg, 0,13mmol) & dang hén hop cia cac chit dong phan khong ddi quang (hiéu
suit 9,1%).

LC/MS [phuong phép 2]: Ry = 3,16 phut; MS [ESIpos]: m/z = 537 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 0,98 (t, 3H), 1,37 (d, 3H), 2,27 (qd,
2H), 3,84 (dd, 1H), 4,00 (dd, 1H), 4,21-4,37 (m, 1H), 4,52 (q, 1H), 5,00-5,13 (m, 2H),
5,48 (br. s, 1H), 6,90 (dd, 1H), 7,32-7,40 (m, 2H), 7,41-7,54 (m, 2H), 7,58-7,65 (m,
2H), 7,70-7,77 (m, 2H).

Hai chit ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC

diu ché khong dbi xtmg [diéu ché mAu: Hoa tan 65mg trong 4mL etanol/isohexan (ty
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1€ 1:1); thé tich bom: 0,5mL; cdt: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung
moi rira giai: isohexan/etanol theo ty 1¢ 50:50; tbc @6 dong: 20mL/phut; nhiét do:
40°C; phét hién UV: 220 nm]. Sau khi tach, 25mg chét ddng phan khong ddi quang 1
(vi du 32) duogc rira giai trude, va 25mg chét ddng phan khong dbi quang 2 (vi du 33)
dugc rira giai sau, dugc tach riéng.

Vidu 32
5-(4-clophenyl)-2-{[1-(2-etylphenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl } -
4-[(28)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (chat dong
phén khéng doi quang 1)

LC/MS [phuong phap 2]: R = 3,15 phit; MS [ESIpos]: m/z = 537 (M+H)"

Phuong phap HPLC phén tich khong dbi xtmg: Re = 0,96 phit, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira gidi: isohexan/etanol
ty 1€ 50:50; tdc do dong: 1ml/phut; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 0,98 (t, 3H), 1,37 (d, 3H), 2,27 (qd,
2H), 3,84 (dd, 1H), 4,00 (dd, 1H), 4,23-4,35 (m, 1H), 4,52 (vach nidm, 1H), 5,00-5,12
(m, 2H), 5,48 (d, 1H), 6,89 (d, 1H), 7,32-7,40 (m, 2H), 7,42-7,53 (m, 2H), 7,59-7,66
(m, 2H), 7,71-7,78 (m, 2H).

Vidu 33
5-(4-clophenyl)-2-{[1-(2-etylphenyl)-5-(1-hydroxyetyl)- 1 H-1,2,4-triazol-3-yl]metyl } -
4-[(28)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt dong
phdn khéng doi quang 2)

LC/MS [phuong phap 2]: R¢ = 3,15 phat; MS [ESIpos]: m/z = 537 (M+H)"

Phuong phap HPLC phén tich khong dbi xtmg: Re = 1,09 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira giai: isohexan/etanol
ty 1€ 50:50; tdc d6 dong: 1ml/phit; phat hién UV: 220 nm].

IH NMR (400 MHz, DMSO-ds): & [ppm] 0,98 (t, 3H), 1,37 (d, 3H), 2,27 (qd,
2H), 3,84 (dd, 1H), 4,00 (dd, 1H), 4,23-4,36 (m, 1H), 4,52 (vach ndm, 1H), 5,07 (s,
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2H), 5,48 (d, 1H), 6,90 (d, 1H), 7,32-7,40 (m, 2H), 7,42-7,54 (m, 2H), 7,59-7,66 (m,
2H), 7,71-7,78 (m, 2H).

Vi duy 34

2-({1-(2-clo-4-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } metyl)-5-
(4-clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phdn khong doi quang)

Ho& w ﬁ

Cl

F Cl

B6 sung axit (2-clo-4-flophenyl)boronic (483mg, 2,77mmol) va ddng(Il) axetat
(503,6mg, 2,77mmol) vao dung dich chua 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (600mg, 1,39mmol) trong pyridin (18mL). Gia nhiét
hdn hop phan tng dén nhiét do 60°C trong thoi gian 2 gidy va sau d6, khudy & nhiét do
trong phong trong thoi gian 5 ngay, sau d6 lugng du axit boronic (242mg, 1,39mmol)
duoc bd sung do chuyén héa khéng hoan toan. Hon hgp phén tng dugc khudy thém &
nhiét do trong phong trong thoi gian 4 ngay. Trong thoi gian nay, hai phén axit boronic
bd sung (tdng cong 483mg, 2,77mmol) dugc bd sung vao d6. Sau khi bd sung, co hdn
hop phan Gng trong chan khong, sau do, pha loang bang MTBE va lam ding bang
dung dich nudc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai l4n bing
MTBE. Lam khd céc pha hitu co két hop trén natri sulfat, loc va co trong chan khong.
Tinh ché san phim thd bang phuong phap HPLC didu ché [phuong phap 4], va thu
dugc hop chit mong mudn (107mg, 0,19mmol) & dang hdn hgp cua céc chéit ddng
phén khong dbi quang (hiéu sut 13,7%).

LC/MS [phuong phép 2]: R = 3,02 phut; MS [ESIpos]: m/z =561 (M+H)"
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'H NMR (400 MHz, DMSO-ds): & [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,36 (m, 1H), 4,57-4,67 (m, 1H), 5,00-5,12 (m, 2H), 6,90 (br. s, 1H), 7,42
(td, 1H), 7,57-7,79 (m, 6H).

Hai chit ddng phan khong dbi quang dugc tach riéng bing phuong phép HPLC
didu ché khong dbi xing [didu ché mAu: Hoa tan 104mg trong SmL etanol/isohexan
(ty I 1:1); thé tich bom: 0,5mL; c6t: Daicel Chiralcel® OX-H 5 um, 250 x 20mm;
dung mdi rira giai: isohexan/etanol theo ty 1€ 70:30; tdc d6 dong: 20mL/phut; nhiét do:
40°C; phat hién UV: 220 nm]. Sau khi tach, 56mg chét ddng phan khong ddi quang 1
(vi du 35) dugc rira giai truGe, va 29mg chit ddng phan khong ddi quang 2 (vi du 36)
dugc rira giai sau, dugc tach riéng.

Vidu 35
2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (chdt
dong phdn khong doi quang 1)

Phuong phap HPLC phan tich khong dbi xtng: Re = 1,36 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira giai: isohexan/etanol
theo ty 1€ 70:30; tbc do dong: 1ml/phut; phéat hién UV: 220 nm].

'"H NMR (400 MHz, DMSO-ds): & [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,36 (m, 1H), 4,61 (vach ndm, 1H), 5,01-5,11 (m, 2H), 5,51 (d, 1H), 6,89 (d,
1H), 7,42 (td, 1H), 7,60-7,65 (m, 2H), 7,66-7,72 (m, 1H), 7,72-7,78 (m, 3H).

Vidu 36
2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt
dong phan khong déi quang 2)

Phuong phap HPLC phén tich khong dbi xtng: Ry = 1,72 phat, d.e. = 100%
[cOt: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung méi rira giai: isohexan/etanol

theo ty 1€ 70:30; tdc @6 dong: 1ml/phit; phat hién UV: 220 nm].
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TH NMR (400 MHz, DMSO-d): & [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,37 (m, 1H), 4,61 (vach ndm, 1H), 5,06 (s, 2H), 5,51 (d, 1H), 6,90 (d, 1H),
7,42 (td, 1H), 7,60-7,65 (m, 2H), 7,66-7,72 (m, 1H), 7,72-7,78 (m, 3H).

Vidu 37
5-(4-clophenyl)-2-({1-(5-flo-2-metoxyphenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-
triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (hdn hop chdt dong phan khéong déi quang)

HO)\( Y\N

HO F

B6 sung axit (5-flo-2-metoxyphenyl)boronic (471,22mg, 2,77mmol) va ddng(IT)
axetat (503,6mg, 2,77mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-y1} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (600mg, 1,39mmol) trong pyridiri (18mL). Gia nhiét
hdn hop phén ung dén nhiét d6 60°C trong thoi gian 2 gio va sau do, khudy & nhiét do
trong phong trong thoi gian ba ngay. CO6 hdn hop phan ung tao ra trong chan khong,
sau do6, pha loang bang etyl axetat va lam dung bang dung dich nuéc axit clohydric
(0,5 M). Sau khi tach pha, chiét pha nuéc hai 1an bang etyl axetat. Lam kho céac pha
hitu co két hop trén natri sulfat, loc va c6 trong chan khong. Tinh ché san phdm tho
bing phuong phap HPLC diéu ché [phuong phép 4], va thu dugc hop chit mong mudn
(62,2mg, 0,11mmol) & dang hdn hop cla cac chit ddng phan khong d6i quang (hiéu
suit 8,1%).

LC/MS [phuong phép 2]: Re = 2,93 phat; MS [ESIpos]: m/z = 557 (M+H)"

IH NMR (400 MHz, DMSO-d): & [ppm] 1,37 (d, 3H), 3,75 (s, 3H), 3,80-3,89
(m, 1H), 4,00 (dd, 1H), 4,24-4,36 (m, 1H), 4,52-4,62 (m, 1H), 4,99-5,04 (m, 2H), 6,90
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(t, 1H), 7,26 (dd, 1H), 7,33 (dd, 1H), 7,37-7,44 (m, 1H), 7,60-7,65 (m, 2H), 7,73-7,78
(m, 2H).

Hai chit ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi ximg [diéu ché mAu: Hoa tan 55,4mg trong 6mL etanol/isohexan
(ty 1€ 1:1); thé tich bom: 2mL; cot: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung
moi rira giai: isohexan/etanol theo ty 1€ 80:20; tbc d6 dong: 20mL/phut; nhiét do:
40°C; phat hién UV: 220 nm]. Sau khi tich, 23mg chit ddng phan khong dbi quang 1
(vi du 38) duoc rira gidi trude, va 21mg chit ddng phan khong ddi quang 2 (vi du 39)
duogc rira giai sau, dugc tach riéng.

Vidu 38
5-(4-clophenyl)-2-{[1-(5-flo-2-metoxyphenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phén khong doi quang 1)

LC/MS [phuong phép 2]: R¢= 2,91 phut; MS [ESIpos]: m/z =557 (M+H)"

Phuong phap HPLC phén tich khong d6i xang: R¢ = 2,13 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung moi rira gidi: isohexan/etanol
theo ty 1€ 80:20; tdc do dong: 1mL/phut; nhiét do: 30°C; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,37 (d, 3H), 3,75 (s, 3H), 3,81-3,89
(m, 1H), 4,00 (dd, 1H), 4,25-4,35 (m, 1H), 4,53-4,62 (m, 1H), 4,99-5,10 (m, 2H), 5,40
(d, 1H), 6,89 (d, 1H), 7,26 (dd, 1H), 7,33 (dd, 1H), 7,41 (td, 1H), 7,60-7,66 (m, 2H),
7,73-7,79 (m, 2H).

Vidu 39

5-(4-clophenyl)-2-{[1-(5-flo-2-metoxyphenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong déi quang 2)

LC/MS [phuong phép 2]: Re = 2,90 phut; MS [ESIpos]: m/z = 557 (M+H)*
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Phuong phap HPLC phén tich khéng d6i xémg: Re = 2,75 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 um, 50 x 4,6mm; dung mdi rira giai: isohexan/etanol

theo ty 1€ 80:20; tbc d6 dong: 1mL/phut; nhiét d: 30°C; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,37 (d, 3H), 3,75 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,24-4,36 (m, 1H), 4,57 (vach nim, 1H), 4,99-5,10 (m, 2H), 5,40
(d, 1H), 6,91 (d, 1H), 7,26 (dd, 1H), 7,33 (dd, 1H), 7,41 (td, 1H), 7,60-7,65 (m, 2H),
7,73-7,78 (m, 2H).

Vidu 40

5-(4-clophenyl)-2-({1-(2-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (hén
hop chdt dong phdn khong doi quang)

F
HO F
O ”4
H.C
3)\(/'“ N J/%F

HO 7NN

N N=

F

cl

-

B sung axit (2-flophenyl)boronic (387,96mg, 2,77mmol) va ddng(IT) axetat
(503,6mg, 2,77mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (600mg, 1,39mmol) trong pyridin (18mL). Gia nhiét
hdn hop phan tng dén nhiét do 60°C trong thoi gian 2 gidr va sau d6, khudy & nhiét do
trong phong trong thoi gian 3 ngay. Trong thoi gian nay, hai phén axit boronic bd sung
(tbng cong 387,96mg, 2,77mmol) dugc bb sung vao d6. Sau khi bb sung, ¢d hdn hop
phan ung tao ra trong chan khong, sau do, pha loang bang etyl axetat va lam ding
bang dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai 1an
bang etyl axetat. Lam kho céc pha hitu co két hop trén natri sulfat, loc va ¢ trong
chan khong. Tinh ché san phim thd bang phuong phap HPLC didu ché [phuong phap
4], va thu duogc hop chét mong mudn (30,1mg, 0,06mmol) & dang hdn hop cla céc

chét ddng phan khong d6i quang (hiéu suit 4,1%).
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LC/MS [phuong phép 2]: R = 2,84 phuit; MS [ESIpos]: m/z =527 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,29 (br. s, 1H), 4,69 (q, 1H), 5,01-5,12 (m, 2H), 6,89 (br. s, 1H), 7,38 (t, 1H),
7,48 (t, 1H), 7,57-7,66 (m, 4H), 7,71-7,80-(m, 2H).

Hai chét ddng phan khong di quang duge tach riéng bang phuong phap HPLC
didu ché khong dbi xung [diéu ché mAu: Hoa tan 26mg trong 4mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 2mL; c6t: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung mdi
rira giai: isohexan/etanol theo ty 1€ 80:20; tbc do dong: 25mL/phit; nhiét do: 40°C;
phat hién UV: 220 nm]. Sau khi tach, 11mg chét ddng phan khong d6i quang 1 (vi du
41) duogc rira giai trudce, va 9mg chit ddng phan khéng ddi quang 2 (vi du 42) dugc rira
giai sau, dugc tach riéng.

Viduy 41

5-(4-clophenyl)-2-{[1-(2-flophenyl)-5-(1-hydroxyetyl)- 1 H-1,2,4-triazol-3-ylJmetyl }-4-
[(285)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt dong phdn
khéng doi quang 1)

LC/MS [phuong phap 2]: R = 2,83 phut; MS [ESIpos]: m/z = 527 (M+H)"

Phuong phap HPLC phan tich khong dbi xing: R¢ = 2,32 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira gidi: isohexan/etanol

theo ty 18 80:20; tbc d6 dong: 1mL/phut; nhiét do: 30°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,36 (m, 1H), 4,69 (vach nam, 1H), 5,01-5,12 (m, 2H), 5,53 (d, 1H), 6,89 (d,
1H), 7,38 (t, 1H), 7,48 (t, 1H), 7,57-7,66 (m, 4H), 7,72-7,78 (m, 2H).
Vidu42
5-(4-clophenyl)-2-{[ 1-(2-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl|metyl }-4-
[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt déng phdn
khong ddi quang 2)

LC/MS [phuong phap 2]: R = 2,82 phut; MS [ESIpos]: m/z = 527 (M+H)*
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Phuong phap HPLC phan tich khéng dbi ximg: R; = 3,23 phut, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pum, 50 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 18 80:20; tdc d6 dong: 1mL/phit; nhiét d9: 30°C; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-de): & [ppm] 1,40 (d, 3H), 3,84 (dd, 1H), 4,00 (dd,
1H), 4,24-4,35 (m, 1H), 4,69 (vach ndm, 1H), 5,07 (s, 2H), 5,53 (d, 1H), 6,90 (d, 1H),
7,38 (t, 1H), 7,48 (t, 1H), 7,57-7,67 (m, 4H), 7,72-7,79 (m, 2H).

Vidu43

2-({1-(3-clo-4-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } metyl)-5-
(4-clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phdn khong doi quang)

F

H,C Q H%:F

N
FQI Cl
Bb sung axit (3-clo-4-flophenyl)boronic (322,6mg, 1,85mmol) va ddng(ID)

axetat (335,7mg, 1,85mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
han hop phan tmg dén nhiét do 60°C trong thoi gian 2 gidy va sau d6, khudy & nhiét do
trong phong trong thoi gian 6 ngay. Co hdn hop phan ng tao ra trong chan khong, sau
do6, pha losng bang etyl axetat va lam ding bang dung dich nuéc axit clohydric (0,5
M). Sau khi tach pha, chiét pha nuéc hai 14n bang etyl axetat. Lam kho céc pha hitu co
két hop trén natri sulfat, loc va cd trong chan khong. Tinh ché san phim tho bang
phuong phdp HPLC didu ché [phuong phap 4], va thu dugc hop chit mong mubn

(99,1mg, 0,18mmol) & dang hdn hop cua céc chit ddng phan khong d6i quang (hiéu
suit 19,1%).

LC/MS [phuong phép 3]: R¢= 1,31 phut; MS [ESIpos]: m/z = 561 (M+H)*
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TH NMR (400 MHz, DMSO-ds): & [ppm] 1,46 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,80 (q, 1H), 5,01-5,13 (m, 2H), 6,90 (br. s, 1H), 7,59-7,70 (m,
4H), 7,72-7,78 (m, 2H), 7,93 (dd, 1H).

Hai chit ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi ximg [diéu ché mAu: Hoa tan 97,1mg trong 3mL etanol; thé tich
bom: 0,3mL; c6t: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi rira giai:
isohexan/etanol theo ty 1& 80:20; tdc do dong: 15mL/phut; nhiét dd: 25°C; phat hién
UV: 220 nm]. Sau khi tach, 40mg chit ddng phan khong d6i quang 1 (vi du 44) dugc
rira gidi trudce, va 42mg chit déng phan khong dbi quang 2 (vi du 45) dugc rira giai
sau, duoc tach riéng.

Vidy 44

2-{[1-(3-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl} -5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (chat
dong phdn khong doi quang 1)

LC/MS [phuong phép 2]: R¢ = 3,22 phit; MS [ESIpos]: m/z =561 (M+H)"

Phuong phap HPLC diéu ché khong d6i xtmg: Re = 9,97 phut, d.e. = 100% [cdt:
Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung mdi rira giai: isohexan/etanol theo
ty 1€ 80:20; tbc dd dong: 15mL/phiit; nhiét do: 25°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,46 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,22-4,36 (m, 1H), 4,80 (vach ndm, 1H), 5,01-5,12 (m, 2H), 5,75 (d, 1H), 6,89 (d,
1H), 7,58-7,70 (m, 4H), 7,71-7,78 (m, 2H), 7,93 (dd, 1H).

Vi du 45
2-{[1-(3-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl[metyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (chdt
dong phdn khong déi quang 2)

LC/MS [phuong phap 2]: Re = 3,22 phut; MS [ESIpos]: m/z = 561 (M+H)"
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Phwong phép HPLC diéu ché khéng ddi xtmg: Re = 11,35 phut, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung méi rira giai: isohexan/etanol

theo ty 1¢ 80:20; tdc do dong: 15mL/phut; nhiét do: 25°C; phét hi¢n UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,46 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,25-4,35 (m, 1H), 4,81 (vach nam, 1H), 5,06 (s, 2H), 5,74 (d, 1H), 6,90 (d, 1H),
7,59-7,70 (m, 4H), 7,73-7,78 (m, 2H), 7,93 (dd, 1H).

Vidu 46

5-(4-clophenyl)-2-({1-(3,5-diclophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phan khong doi quang)

H,C

o

F
oHO/o,,/%F
)]\ F
7 N_N
N—N N——{
cl

Cl
Cl
B sung axit (3,5-diclophenyl)boronic (352,73mg, 1,85mmol) va dong(IT)
axetat (335,7mg, 1,85mmol) vdo dung dich chtra 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
hdn hop phan Gng dén nhiét 49 60°C trong thoi gian 2 gid va sau do, khudy & nhiét do
trong phong trong thoi gian 6 ngay. CO hdn hop phan tng tao ra trong chin khéng, sau
do, pha lodng bing etyl axetat va 1am dung bang dung dich nudc axit clohydric (0,5
M). Sau khi tach pha, chiét pha nuéc hai 14n bing etyl axetat. Lam kho cac pha hiru co
két hop trén natri sulfat, loc va cd trong chan khong. Tinh ché san phim tho bing
phuong phéap HPLC didu ché [phuong phép 4], va thu duge hop chit mong mudn
(105,5mg, 0,18mmol) & dang hdn hop cla cac chat ddng phan khong d6i quang (hiéu
suét 19,8%).

LC/MS [phwong phap 3]: Re= 1,39 phut; MS [ESIpos]: m/z = 577 (M+H)"
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TH NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,82-4,90 (m, 1H), 5,02-5,12 (m, 2H), 6,84-6,94 (m, 1H),
7,59-7,65 (m, 2H), 7,72-7,82 (m, 5H).

Hai chit ddng phan khong di quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xung [didu ché mAu: Hoa tan 103,5mg trong 14mL etanol/isohexan
(ty 1¢ 1:1); thé tich bom: 2mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung
moi rira giai: isohexan/etanol theo ty 1¢ 80:20; tbc d6 dong: 20mL/phut; nhiét do:
30°rC; phéat hién UV: 220 nm]. Sau khi tach, 29,2mg chét ddng phan khong d6i quang
1 (vi du 47) dugc rira giai trude, va 28,9mg chét ddng phan khong d6i quang 2 (vi du
48) duoc rira giai sau, dugc tach riéng.

Vidu47
5-(4-clophenyl)-2-{[1-(3,5-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
ylmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 1)

Phuong phap HPLC phan tich khong d6i xtng: R = 1,49 phit, d.e. = 100%
[cot: Daicel Chiralpack OX-3 3 pm, 50 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 1€ 80:20; tdc do dong: 1mL/phut; nhiét do: 30°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,35 (m, 1H), 4,86 (vach nam, 1H), 5,01-5,12 (m, 2H), 5,82 (d, 1H), 6,88 (d,
1H), 7,58-7,66 (m, 2H), 7,72-7,82 (m, 5H).

Vidu48
5-(4-clophenyl)-2-{[1-(3,5-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt déng phan khong doi quang 2)

Phuong phap HPLC phén tich khong dbi xtng: R = 2,02 phut, d.e. = 99,8%
[cot: Daicel Chiralpack OX-3 3 um, 50 x 4,6mm; dung mdi rira gidi: isohexan/etanol

theo ty 1¢ 80:20; tdc d6 dong: 1mL/phut; nhiét do: 30°C; phat hién UV: 220 nm].
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IH NMR (400 MHz, DMSO-ds): & [ppm] 1,48 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,86 (vach ndm, 1H), 5,07 (s, 2H), 5,82 (d, 1H), 6,89 (d, 1H),
7,59-7,65 (m, 2H), 7,72-7,81 (m, SH).

Vidu 49

5-(4-clophenyl)-2-({1-(2,5-diclophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chit dong phdn khéng doi quang)

1y
Ho)\( Y\N
CI b
Bb sung axit (2,5-diclophenyl)boronic (352,73mg, 1,85mmol) va ddng(ID)
axetat (335,75mg, 1,85mmol) vao dung dich chtra 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-y1} metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
hdn hop phén tng dén nhiét do 60°C trong thdi gian 2 gid va sau do, khudy & nhiét do
trong phong trong thoi gian ba ngay, sau d6 luwgng du axit boronic (100mg, 0,52mmol)
dugc bd sung do chuyén héa khong hoan toan. Hon hop phén ting dugc khudy thém &
nhiét d6 trong phong trong thoi gian 6 ngay. Trong thoi gian nay, phén axit boronic
khac (100mg, 0,52mmol) dugc bd sung vao d6. Sau khi bd sung, c6 hdn hop phén tng
tao ra trong chin khong, sau d6, pha lodng bang etyl axetat va lam ding bang dung
dich nuéc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nu6c hai 1an bing etyl
axetat. Lam kho c4c pha hitu co két hop trén natri sulfat, loc va co trong chin khong.
Tinh ché sin phim tho bing phwong phap HPLC diéu ché [phuong phép 4], va thu
duoc hop chit mong mudn (52,8mg, 0,09mmol, do tinh khiét 97%) & dang hdn hop
clia cac chét ddng phan khong d6i quang (hiéu suét 9,6%).

LC/MS [phuong phép 3]: Rt = 1,33 phut; MS [ESIpos]: m/z =577 (M+H)*
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TH NMR (400 MHz, DMSO-ds): & [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,35 (m, 1H), 4,63-4,72 (m, 1H), 5,01-5,12 (m, 2H), 6,89 (br. s, 1H), 7,60-
7,65 (m, 2H), 7,67-7,78 (m, 4H), 7,81 (br. d, 1H).

Hai chét ddng phan khong d6i quang dugc téch riéng bang phwong phéap HPLC
didu ché khong dbi xiang (SFC) [diéu ché mAu: Hoa tan 50mg trong 10mL metanol;
thé tich bom: 0,5mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung mdi rira
giai: cacbon dioxit/metanol ty 1€ 82:18; tbc d6 dong: 80mL/phut; nhiét d: 40°C; phat
hién UV: 210 nm]. Sau khi tach, 20,3mg chét ddng phan khong ddi quang 1 (vi du 50)
duogc rira giai trude, va 24,1mg chét ddng phan khong dbi quang 2 (vi du 51) dugc ria
giai sau, dugc tach riéng.

Vidu 50
5-(4-clophenyl)-2-{[1-(2,5-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
ylJmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 1)

LC/MS [phuong phap 3]: Re= 1,30 phut; MS [ESIpos]: m/z = 577 (M+H)"

Phuong phap HPLC phan tich khong d6i xting (SFC): R = 2,87 phit, d.e. =
100% [cot: Daicel Chiralcel® OX-3, 250 x 4mm; dung moi rGa giai: cacbon
dioxit/metanol (5% — 60%); tdc d6 dong: 3ml/phut; phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,36 (m, 1H), 4,67 (vach nim, 1H), 5,01-5,12 (m, 2H), 5,53 (d, 1H), 6,89 (d,
1H), 7,60-7,65 (m, 2H), 7,67-7,78 (m, 4H), 7,81 (br. d, 1H).

Vidu 51
5-(4-clophenyl)-2-{[1-(2,5-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triﬂo-2-hydroxypropy1]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khéng déi quang 2)

LC/MS [phuong phap 3]: R = 1,30 phit; MS [ESIpos]: m/z = 577 (M+H)*
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Phuong phap HPLC phén tich khong dbi xtng (SFC): Rt = 3,11 phit, d.e. =
100% [cot: Daicel Chiralcel® OX-3, 250 x 4mm; dung moi rua gidi: cacbon
dioxit/metanol (5% — 60%); tdc dd dong: 3ml/phit; phat hién UV: 220 nm].

I'H NMR (400 MHz, DMSO-de): 8 [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,35 (m, 1H), 4,67 (vach nam, 1H), 5,01-5,12 (m, 2H), 5,53 (d, 1H), 6,89 (d,
1H), 7,59-7,65 (m, 2H), 7,66-7,78 (m, 4H), 7,81 (br. d, 1H).

Vidu 52

2-({1-(3-clo-2-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-y1} metyl)-5-
(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phdn khong doi quang)

HO F

/

HOH %*
&

B4 sung axit (3-clo-4-flophenyl)boronic (322,31mg, 1,85mmol) va dong(Il)
axetat (335,75mg, 1,85mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-2-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
hdn hop phan tng dén nhiét d6 60°C trong thoi gian 2 gid va sau do, khudy & nhiét do
trong phong trong thoi gian 12 ngay. Trong thoi gian nay, lugng du axit boronic (téng
cong 322,31mg, 1,85mmol) duoc bd sung theo ting phén theo kiéu hang ngay. Sau khi
bd sung, co6 hdn hgp phén ng tao ra trong chén khong, sau do, pha loang bing etyl
axetat va 1am dimg bang dung dich nudc axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nu6c hai 14n bing etyl axetat. Lam kho cac pha hitu co két hop trén natri
sulfat, loc va cd trong chan khong. Tinh ché san phim thod bang phuong phap HPLC
didu ché [phuong phap 4], va thu dugc hop chit mong mudn (15,9mg, 0,03mmol, do
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tinh khiét 97%) & dang hdn hop cia cac chat ddng phan khéng dbi quang (higu suét
3%).

LC/MS [phuong phap 2]: R¢ = 3,12 phut; MS [ESIpos]: m/z =561 (M+H)"

IH NMR (500 MHz, DMSO-ds): & [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,35 (m, 1H), 4,75 (q, 1H), 5,02-5,12 (m, 2H), 5,57 (br. s, 1H), 6,89 (br. d,
1H), 7,40 (td, 1H), 7,60-7,65 (m, 3H), 7,72-7,77 (m, 2H), 7,81 (ddd, 1H).

Hai chit ddng phan khong d6i quang duoc tach riéng bang phuwong phip HPLC
didu ché khong dbi xtmg [diéu ché mAu: Hoa tan 14mg trong 1mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung mdi
rira giai: isohexan/etanol theo ty 1¢ 80:20; tdc do dong: 15mL/phat; nhiét do: 25°C;
phat hién UV: 220 nm]. Sau khi tich, 6mg chit ddng phan khong dbi quang 1 (vi du
53) duoc rira giai trude, va bmg chit ddng phan khong dbi quang 2 (vi du 54) dugc rira
giai sau, dugc tach riéng.

Vidu 53
2-{[1-(3-clo-2-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl }-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (chit
dong phdn khéng @i quang 1)

LC/MS [phuong phap 2]: R = 3,14 phut; MS [ESIpos]: m/z =561 (M+H)"

Phuong phap HPLC phén tich khong d6i xtmg: Ry = 5,49 phut, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira gii: isohexan/etanol
theo ty 1€ 70:30 + TFA 0,2% va 1% nudc; tdc dd dong: 1mL/phut; nhiét do: 40°C;
phéat hién UV: 220 nm].

'H NMR (500 MHz, DMSO-ds): 8 [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,34 (m, 1H), 4,75 (vach ndm, 1H), 5,03-5,11 (m, 2H), 5,57 (d, 1H), 6,89 (d,
1H), 7,40 (td, 1H), 7,60-7,65 (m, 3H), 7,73-7,77 (m, 2H), 7,81 (ddd, 1H).
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Vi du 54

2-{[1-(3-clo-2-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylmetyl} -5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt
dong phdn khéng doi quang 2)

LC/MS [phuong phép 2]: R¢ = 3,13 phit; MS [ESIpos]: m/z= 561 (M+H)"

Phuong phap HPLC phén tich khong dbi xang: R; = 6,16 phut, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol
theo ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbe @ dong: 1mL/phut; nhiét do: 40°C;
phéat hién UV: 220 nm].

I'H NMR (500 MHz, DMSO-ds): & [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,25-4,34 (m, 1H), 4,75 (vach nam, 1H), 5,07 (s, 2H), 5,57 (d, 1H), 6,89 (d, 1H),
7,40 (td, 1H), 7,60-7,65 (m, 3H), 7,73-7,77 (m, 2H), 7,81 (ddd, 1H).

Vidu 55
5-(4-clophenyl)-2-({1-[3-(diflometoxy)phenyl]-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-
triazol-3-yl}metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-
triazol-3-on (hén hop chdt dong phdn khéng doi quang)

HOH Y\N

2, b

BS sung axit [3-(diflometoxy)phenyl]boronic (347,40mg, 1,85mmol) va
dong(Il) axetat (335,75mg, 1,85mmol) vao dung dich chura 5-(4-clophenyl)-2-({5-
[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin
(12mL). Gia nhiét hdn hgp phén tng dén nhiét d6 60°C trong thoi gian 2 gid va sau

HO F

d6, khudy & nhiét do trong phong trong thoi gian 6 ngay, sau d6 lugng du axit boronic
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(100mg, 0,53mmol) dugc bd sung do chuyén héa khéng hoan toan. Khudy hdn hop
phan mg & nhiét d§ trong phong trong thoi gian hai ngay nita. Co hdn hop phan tng
tao ra trong chéan khong, sau d6, pha lodng bing etyl axetat va lam dung bang dung
dich nuée axit clohydric (0,5 M). Sau khi tach pha, chiét pha nu6c hai 1in bang etyl
axetat. Lam kho c4c pha hitu co két hop trén natri sulfat, loc va co trong chan khong.
Tinh ché san phim thd bing phwong phap HPLC diéu ché [phuong phép 4], va thu
dugc hop chit mong mudn (60,3mg, 0,10mmol) & dang hdn hop cua cac chét ddng

phan khong d6i quang (hidu suét 11,4%)).
LC/MS [phuong phép 3]: R¢ = 1,28 phut; MS [ESIpos]: m/z =575 (M+H)"

'H NMR (400 MHz, DMSO-ds): § [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,25-4,35 (m, 1H), 4,78-4,85 (m, 1H), 5,03-5,12 (m, 2H), 6,89 (br. s, 1H), 7,33 (t,
1H), 7,31-7,35 (m, 1H), 7,48-7,56 (m, 2H), 7,59-7,65 (m, 3H), 7,72-7,78 (m, 2H).

Hai chét ddng phan khong @i quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xing [diéu ché mAu: Hoa tan 58mg trong 2mlL etanol; thé tich
bom: 0,7mL; cot: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung mdi rira giai:
isohexan/etanol theo ty 1€ 80:20; tbc do dong: 15mL/phut; nhiét do: 35°C; phéat hién
UV: 220 nm]. Sau khi tach, 20,7mg chét ddng phan khéng d6i quang 1 (vi du 56) dugc
rira giai truéce, va 17,7mg chit ddng phan khong d6i quang 2 (vi du 57) dugc rira giai
sau, dugc tach riéng.

Vidu 56

5-(4-clophenyl)-2-({ 1-[3-(diflometoxy)phenyl]-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phan khéng @6i quang 1)

Phuong phap HPLC phan tich khong d6i xtng: R, = 5,57 phut, d.e. = 98,7%
[cot: Daicel Chiralcel® OX-H 5, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo
ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbc d6 dong: 1mL/phut; nhiét do: 35°C; phat
hién UV: 220 nm].
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'"H NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,81 (g, 1H), 5,02-5,13 (m, 2H), 6,88 (br. s, 1H), 7,33 (t, 1H),
7,30-7,35 (m, 1H), 7,48-7,56 (m, 2H), 7,59-7,65 (m, 3H), 7,72-7,78 (m, 2H).

Vidu 57
5-(4-clophenyl)-2-({1-[3-(diflometoxy)phenyl]-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khéng doi quang 2)

Phuong phap HPLC phén tich khong dbi xing: R¢ = 6,70 phut, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol theo
ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbe do dong: 1mL/phut; nhiét d§: 35°C; phat
hién UV: 220 nm].

'"H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,35 (m, 1H), 4,82 (vach ndm, 1H), 5,07 (s, 2H), 5,75 (d, 1H), 6,90 (d, 1H),
7,33 (t, 1H), 7,30-7,35 (m, 1H), 7,48-7,56 (m, 2H), 7,59-7,65 (m, 3H), 7,72-7,78 (m,
2H).

Vidu 58
2-({1-(2-clo-5-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-5-
(4-clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phdn khéng doi quang)

F
e 0 HO,,‘ F
3)\(/N )J\ F
HO 7NN
N—N N=

Cl
Cl

B sung axit (3-clo-4-flophenyl)boronic (322,31mg, 1,85mmol) va dbng(1I)
axetat (335,75mg, 1,85mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-2-[(2S)-3,3,2-triflo-5-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Gia nhiét
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hdn hop phan tmg dén nhiét do 60°C trong thdi gian 2 gidr va sau d6, khudy & nhiét do
trong phong trong thoi gian 10 ngay. Trong thoi gian nay, lwong du axit boronic (tdng
cong 322,31mg, 1,85mmol) dugc b sung theo timg phén theo kiéu hang ngay. C6 hdn
hop phéan g tao ra trong chan khong, sau d6, pha lodng bing etyl axetat va 1am dung
bing dung dich nuéc axit clohydric (0,5 M). Sau khi téch pha, chiét pha nuéc hai 1an
bing etyl axetat. Lam kho cac pha hitu co két hop trén natri sulfat, loc va cd trong
chan khong. Tinh ché san phim thé bing phuong phap HPLC diéu ché [phuong phap
4], va thu dugc hop chit mong mudn (61mg, 0,11mmol, do tinh khiét 98%) & dang
hdn hop cua cac chit ddng phan khong déi quang (higu suat 11,5%).

LC/MS [phuong phap 2]: R¢= 3,02 phut; MS [ESIpos]: m/z =561 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,36 (m, 1H), 4,63-4,72 (m, 1H), 5,01-5,13 (m, 2H), 5,52 (br. s, 1H), 6,90
(dd, 1H), 7,52 (td, 1H), 7,60-7,69 (m, 3H), 7,73-7,79 (m, 3H).

Hai chét ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC
didu ché khéng dbi ximg [diéu ché mAu: Hoa tan 58mg trong 3mL etanol/isohexan (ty
1€ 2:1); thé tich bom: 1mL; cdt: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi
rira giai: isohexan/etanol theo ty 1€ 80:20; tbc do dong: 15mL/phut; nhiét do: 25°C;
phat hién UV: 220 nm)]. Sau khi tach, 25mg chét ddng phan khong déi quang 1 (vi du
59) dugc rira giai trude, va 25mg chit ddng phan khéng ddi quang 2 (vi du 60) dugc
rira giai sau, dugc tach riéng.

Vidu 59
2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt
dong phdn khong déi quang 1)

LC/MS [phuong phap 2]: Re = 3,02 phut; MS [ESIpos]: m/z = 561 (M+H)"

Phuong phap HPLC phén tich khong dbi xtmg: Ry = 5,43 phit, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol
theo ty 1& 70:30 + TFA 0,2% va 1% nudc; tdc do dong: 1mL/phtt; nhiét do: 40°C;
phat hién UV: 220 nm].
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H NMR (400 MHz, DMSO-ds): 6 [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,35 (m, 1H), 4,67 (vach nam, 1H), 5,01-5,12 (m, 2H), 5,53 (d, 1H), 6,89 (d,
1H), 7,52 (td, 1H), 7,60-7,68 (m, 3H), 7,72-7,79 (m, 3H).

Vidu 60

2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2 4-triazol-3-ylJmetyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khéng doi quang 2)

LC/MS [phuong phéap 2]: R¢= 3,02 phut; MS [ESIpos]: m/z = 561 (M+H)"

Phwong phap HPLC phan tich khong d6i xtmg: R, = 6,11 phut, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbc do dong: 1mL/phut; nhiét d: 40°C;
phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-de): 8 [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,67 (vach nam, 1H), 5,07 (s, 2H), 5,53 (d, 1H), 6,90 (d, 1H),
7,52 (td, 1H), 7,60-7,68 (m, 3H), 7,73-7,79 (m, 3H).

Vidu 61

5-(4-clophenyl)-2-({1-(2,3-diclophenyl)-5-[ (1 RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hén hop chdt dong phdn khéng doi quang)

HOH WN

HO F

B sung axit (2,3-diclophenyl)boronic (176,36mg, 0,92mmol) va dong(II)
axetat (335,75mg, 1,85mmol) vao dung dich chita 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(25)-3,3,3 -triflo-2-hydroxypropyl]-2,4-
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dihydro-3H-1,2,4-triazol-3-on (500mg, 0,92mmol, 80% do tinh khiét) trong pyridin
(12mL). Gia nhiét hdn hgp phén tng dén nhiét d6 60°C trong thoi gian 1 gid va sau
do6, khudy & nhiét dd trong phong trong thdi gian 24 gid, sau d6 lugng du axit boronic
(80mg, 0,42mmol) dugc bd sung do chuyén hoa khong hoan toan. Hon hgp phén ung
duoc khudy thém & nhiét do trong phong trong thdi gian 5 ngdy. Trong thoi gian nay,
hai phan axit boronic bd sung (tbng cong 160mg, 0,84mmol) dugc bd sung vao d6.
Sau khi bd sung, c¢6 hdn hop phan tmg tao ra trong chan khong, sau d6, pha lodng bang
MTBE va lam dimg bing dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha,
chiét pha nuéc hai 1an bing MTBE. Lam kho céc pha hitu co két hop trén natri sulfat,
loc va ¢d trong chan khong. Tinh ché san phim thé bang phwong phap HPLC diéu ché
[phuong phap 4], va thu dwoc hop chit mong muén (148mg, 0,25mmol, d¢ tinh khiét
97,3%) & dang hdn hop ctia cac chit ddng phan khong di quang (hi¢u suét 27%).

LC/MS [phuong phap 2]: R; = 3,19 phuat; MS [ESIpos]: m/z = 577 (M+H)"

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,39 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,35 (m, 1H), 4,60-4,71 (m, 1H), 5,02-5,13 (m, 2H), 5,52 (br. s, 1H), 6,89
(dd, 1H), 7,55 (t, 1H), 7,59-7,66 (m, 3H), 7,73-7,78 (m, 2H), 7,87 (dd, 1H).

Hai chit ddng phan khéng di quang dugc tach riéng bang phwong phap HPLC
didu ché khong dbi xiang (SFC) [diéu ché mAu: Hoa tan 141mg trong 18mL metanol;
thé tich bom: 0,3mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung méi rira
giai: cacbon dioxit/metanol ty 1€ 70:30; tbc d6 dong: 80mL/phut; nhiét do: 40°C; phat
hién UV: 210 nm]. Sau khi tach, 58,5mg chit ddng phan khong dbi quang 1 (vi du 62)
dugc rira giai trude, va 53mg chit ddng phan khong dbi quang 2 (vi du 63) dugc rira
giai sau, dugc tach riéng.

Vidu 62
5-(4-clophenyl)-2-{[1-(2,3-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khong déi quang 1)

LC/MS [phuong phép 2]: R¢ = 3,21 phut; MS [ESIpos]: m/z = 577 (M+H)";
95% do tinh khiét |
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Phuong phédp HPLC phén tich khong d6i ximg (SFC): R; = 3,09 phut, d.e. =
100% [cot: Daicel Chiralcel® OX-3 250 x 4mm; dung mdi rura gidi: cacbon
dioxit/metanol (5% — 60%); tbc d6 dong: 3ml/phut; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,39 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,36 (m, 1H), 4,65 (br. s, 1H), 5,01-5,13 (m, 2H), 5,52 (d, 1H), 6,89 (d, 1H),
7,55 (t, 1H), 7,59-7,66 (m, 3H), 7,72-7,78 (m, 2H), 7,87 (dd, 1H).

Vi du 63
5-(4-clophenyl)-2-{[1-(2,3-diclophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yllmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 2)

LC/MS [phuong phip 2]: R¢ = 3,20 phut; MS [ESIpos]: m/z = 577 (M+H)";
95% do tinh khiét

Phuong phédp HPLC phén tich khong d6i xtmg (SFC): R; = 3,38 phut, d.e. =
100% [cot: Daicel Chiralcel® OX-3 250 x 4mm; dung mdi rira gidi: cacbon
dioxit/metanol (5% — 60%); tbc do dong: 3ml/phit; phat hién UV: 220 nm].

'TH NMR (400 MHz, DMSO-ds): & [ppm] 1,39 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,35 (m, 1H), 4,65 (br. s, 1H), 5,07 (s, 2H), 5,52 (d, 1H), 6,90 (d, 1H), 7,55
(t, 1H), 7,59-7,66 (m, 3H), 7,72-7,79 (m, 2H), 7,87 (dd, 1H).

Vi du 64

5-(4-clophenyl)-2-({1-(2,3-diflophenyl)-5-[(1RS)-1-hydroxyetyl]- 1H-1,2,4-triazol-3-
ylymetyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on

IS
ey

(hén hop chét dong phan khéng d6i quang)

e
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B sung axit (2,3-diflophenyl)boronic (156,89mg, 0,99mmol) va dong(Il) axetat
(360,94mg, 1,99mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (430mg, 0,99mmol) trong pyridin (12,5mL). Gia nhiét
hén hgp phan tng dén nhiét do 60°C trong thdi gian 1 givr va sau d6, khudy & nhiét do
trong phong trong thoi gian 24 gid, sau d6 lugng du axit boronic (80mg, 0,51mmol)
dugc bd sung do chuyén hoa khong hoan toan. Hon hgp phan tng dugc khudy thém &
nhiét do trong phong trong thoi gian 5 ngady. Trong thoi gian nay, 5 phén axit boronic
bd sung (tdng cong 400mg, 2,54mmol) dugc bd sung. Sau khi bd sung, c6 hdn hop
phan Ung tao ra trong chan khong, sau do, pha loang bang MTBE va lam ding bang
dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai 1an bang
MTBE. Lam kho c4c pha hitu co két hop trén natri sulfat, loc va cd trong chén khong.
Tinh ché san pham thd bing phuong phap HPLC diéu ché [phuong phép 4], va thu
dwgc hop chit mong mudn (44mg, 0,08mmol) & dang hdn hop cla cac chét ddng phén

khong dbi quang (hidu sut 8,1%).
LC/MS [phuong phép 2]: Re = 2,97 phut; MS [ESIpos]: m/z = 545 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,76 (q, 1H), 5,02-5,13 (m, 2H), 6,89 (br. s, 1H), 7,35-7,43 (m,
1H), 7,45-7,51 (m, 1H), 7,59-7,71 (m, 3H), 7,72-7,79 (m, 2H).

Hai chét ddng phan khéng d6i quang dugc tach riéng bang phuong phdp HPLC
didu ché khong d6i ximng [diéu ché mAu: Hoa tan 40mg trong 1mL etanol; thé tich
bom: 0,5mL; cdt: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung mdi rira giai:
isohexan/etanol theo ty 1€ 80:20; tdc do dong: 15mL/phat; nhiét d9: 35°C; phat hién
UV: 220 nm]. Sau khi tach, 18mg chit dbng phan khong ddi quang 1 (vi du 65) dugc
rira giai trude, va 16mg chét ddng phan khong d6i quang 2 (vi du 66) dugc ria giai

sau, dugc tach riéng.
Vi du 65

5-(4-clophenyl)-2-{[1-(2,3-diflophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phan khong doi quang 1)
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Phuong phap HPLC phéan tich khong dbi xang: Re = 5,74 phit, d.e. = 100%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 1¢ 70:30 + TFA 0,2% va 1% nudc; tdc dd dong: 1mL/phut; nhiét do: 35°C;
phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): 8 [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,35 (m, 1H), 4,76 (vach ndm, 1H), 5,02-5,13 (m, 2H), 5,58 (d, 1H), 6,89 (d,
1H), 7,35-7,44 (m, 1H), 7,45-7,52 (m, 1H), 7,59-7,72 (m, 3H), 7,72-7,78 (m, 2H).

Vi du 66
5-(4-clophenyl)-2-{[1-(2,3-diflophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-
yllmetyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 2)

Phuong phap HPLC phén tich khong d6i xtng: R¢ = 6,59 phiit, d.e. = 99,2%
[cot: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbc @6 dong: 1mL/phit; nhiét do: 35°C;
phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,42 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,36 (m, 1H), 4,76 (vach nam, 1H), 5,07 (s, 2H), 5,58 (d, 1H), 6,90 (d, 1H),
7,35-7,43 (m, 1H), 7,44-7,51 (m, 1H), 7,59-7,72 (m, 3H), 7,72-7,78 (m, 2H).

Vidu 67

2-{[1-(2-clo-3-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl}-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chat

o
b

dong phdn khong doi quang 1)

HO)\( Y\N
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B sung axit (2-clo-3-flophenyl)boronic (161,15mg, 0,92mmol) va ddng(IT)
axetat (335,75mg, 1,85mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4- -
dihydro-3H-1,2,4-triazol-3-on (500mg, 0,92mmol, 4§ tinh khiét 80%) trong pyridin
(12mL). Gia nhiét hdn hgp phan tng dén nhiét do 60°C trong thoi gian 1 gid va sau
d6, khudy & nhiét dd trong phong trong thoi gian 24 gid, sau d6 lugng du axit boronic
(75mg, 0,43mmol) dugc bd sung do chuyén hoa khong hoan toan. Hon hgp phéan tng
dugc khudy thém & nhiét d6 trong phong trong thoi gian 6 ngdy. Trong thoi gian nay,
5 phan axit boronic bd sung (tdng cong 375mg, 2,15mmol) duge bd sung. Sau khi bd
sung, ¢6 hdn hop phan ung tao ra trong chén khong, sau d6, pha loang bang MTBE va
lam dimg bing dung dich nuéc axit clohydric (0,5 M). Sau khi tach pha, chiét pha
nuée hai 1in bdng MTBE. Lam khé céc pha hitu co két hgp trén natri sulfat, loc va c¢d
trong chin khong. Tinh ché san phim thé bing phuong phap HPLC diéu ché [phuong
phap 4], va 91mg hop chét mong mudn & dang hdn hop chit ddng phén khong d6i

quang con chira mot s6 tap chit duoc phan tach.

Tinh ché thém bang phuong phép HPLC didu ché khong dbi xing tao ra hai
chit ddng phan khong dbi quang tach riéng tinh khiét [diéu ché mAu: Hoa tan 90mg
trong 3mL etanol; thé tich bom: 0,3mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x
20mm; dung mdi rita gidi: isohexan/etanol theo ty 1€ 80:20; tdc d6 dong: 15mL/pht;
nhiét d6: 35°C; phét hién UV: 220 nm]. Sau khi tich, 20mg chit ddng phan khong dbi
quang 1 (vi du 67) duoc rira giai trude, va 21mg chat ddng phan khong ddi quang 2 (vi
du 68) duoc rira giai sau, dugc tach riéng.

LC/MS [phwong phép 2]: R¢= 3,01 phut; MS [ESIpos]: m/z= 561 (M+H)"

Phuong phap HPLC phén tich khong dbi xtng: Ry = 6,22 phit, d.e. = 100%
[cOt: Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol
theo ty 1€ 70:30 + TFA 0,2% va 1% nudc; tbc d6 dong: 1mL/phut; nhiét do: 35°C;
phat hién UV: 220 nm].

IH NMR (400 MHz, DMSO-ds): & [ppm] 1,39 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,36 (m, 1H), 4,66 (vach nam, 1H), 5,01-5,14 (m, 2H), 5,53 (d, 1H), 6,89 (d,
1H), 7,48-7,70 (m, 5H), 7,72-7,78 (m, 2H).
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Vidu 68
2-{[1-(2-clo-3-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl }-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chdt
dong phan khong @i quang 2)

LC/MS [phuong phép 2]: R¢= 3,01 phit; MS [ESIpos]: m/z =561 (M+H)"
Phuong phédp HPLC phén tich khong d6i xtmg: R = 7,94 phat, d.e. = 100% [cot:
Daicel Chiralcel® OX-H 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo
ty 1€ 70:30 + TFA 0,2% va 1% nudc; tdc do dong: 1mL/phut; nhiét d9: 35°C; phat
hién UV: 220 nm].

'"H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,40 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,36 (m, 1H), 4,66 (vach nim, 1H), 5,07 (s, 2H), 5,53 (d, 1H), 6,90 (d, 1H),
7,49-7,70 (m, SH), 7,72-7,78 (m, 2H).

Vi du 69
5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-(2-metylphenyl)-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(hdn hop chat dong phdn khong doi quang)

HOH o

HO F

B6 sung axit (3-metylphenyl)boronic (251,32mg, 1,85mmol) va dong(Il) axetat
(335,75mg, 1,85mmol) vao dung dich chua 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-3,3,2-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (400mg, 0,92mmol) trong pyridin (12mL). Khudy hdn
hop phén (mg & nhiét do trong phong trong thoi gian 5 ngay, sau d6 lugng du axit
boronic (62,8mg, 0,46mmol, 0,5 duong lugng) duoc bd sung do chuyén héa khong

hoan toan. Sau khi khudy trong thoi gian hai ngay nita, co hdn hop phan ung trong
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chan khong, sau d6, pha loang bang MTBE va lam ding bang dung dich nuéc axit
clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai 14n bang MTBE. Lam kho céc
pha hiru co két hop trén natri sulfat, loc va c6 trong chan khong. Tinh ché san pham
thd bang phuong phap HPLC diéu ché [phuong phap 4], va thu dugc hop chét mong
mudn (100mg, 0,17mmol) & dang hdn hop cla cic chit ddng phan khéng d6i quang
(hiu suét 17,2%, 90% do tinh khiét).

LC/MS [phuong phéap 3]: R¢ = 1,24 phut; MS [ESIpos]: m/z = 523 (M+H)"

Hai chét ddng phan khong d6i quang dugc tach riéng bang phuwong phap HPLC
didu ché khong dbi xtmg [diéu ché mAu: Hoa tan 98mg trong 2mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi
rira giai: isohexan/etanol theo ty 1€ 75:25; tbc do dong: 15mL/phut; nhiét d: 30°C;
phét hién UV: 220 nm)]. Sau khi tach, 37mg chét déng phan khong dbi quang 1 (vi du
70) duoc rura gidi trude, va 39mg chét déng phan khéng dbi quang 2 (vi du 71) dugc
rira gidi sau, dugc tach riéng.

Vidu 70
5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(2-metylphenyl)-1H-1,2,4-triazol-3-
yllmetyl}-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt déng phdn khong ddi quang 1)

LC/MS [phuong phép 3]: R¢= 1,24 phut; MS [ESIpos]: m/z = 523 (M+H)"

Phuong phdp HPLC phan tich khong dbi xtmg: R = 7,65 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol theo
ty 1€ 70:30; tdc do dong: 1mL/phut; nhiét do: 40°C; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,36 (d, 3H), 1,98 (s, 3H), 3,85 (dd,
1H), 4,00 (dd, 1H), 4,23-4,35 (m, 1H), 4,54 (vach nam, 1H), 5,00-5,12 (m, 2H), 5,48
(d, 1H), 6,89 (d, 1H), 7,31-7,49 (m, 4H), 7,59-7,65 (m, 2H), 7,71-7,77 (m, 2H).

Vidu71

5-(4-clophenyl)-2-{[5-(1-hydroxyetyl)-1-(2-metylphenyl)-1H-1,2,4-triazol-3-
yl]metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khong doi quang 2)
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Phuong phép HPLC phén tich khong d6i xtmg: R = 10,27 phat, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo

ty 1€ 70:30; tdc do dong: ImL/phtt; nhiét d9: 40°C; phat hi¢n UV: 220 nm].

'H NMR (400 MHz, DMSO-de): & [ppm] 1,37 (d, 3H), 1,98 (s, 3H), 3,84 (dd,
1H), 4,00 (dd, 1H), 4,24-4,35 (m, 1H), 4,54 (vach nim, 1H), 5,06 (s, 2H), 5,48 (d, 1H),
6,90 (d, 1H), 7,31-7,49 (m, 4H), 7,58-7,66 (m, 2H), 7,71-7,78 (m, 2H).

Vidu 72

5-(4-clophenyl)-2-({5-[(1RS)-1-hydroxyetyl]-1-[2-(triflometyl)phenyl]-1H-1,2,4-
triazol-3-yl}metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-
triazol-3-on (hén hop chdt dong phdn khong doi quang)

F
H.C o Mo, F
3)\(/N )j\ F
HO 7NN
N—N N=
F

F

F
Cl

B6 sung axit [3-(triflometyl)phenyl]boronic (421,30mg, 2,22mmol) va dong(II)
axetat (402,9mg, 2,22mmol) vao dung dich chta 5-(4-clophenyl)-2-({5-[(1RS)-1-
| hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[(2S)-3,3,2-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (600mg, 1,11mmol, 80% d¢ tinh khiét) trong pyridin
(14,5mL). Gia nhiét hdn hgp phén tGng dén nhiét do 60°C trong thdi gian 2 gid va sau
d6, khudy & nhiét do trong phong trong thoi gian 5 ngay, sau d6 luong du axit boronic
(105mg, 0,55mmol, 0,5 duong luong) dugc b sung do chuyén héa khong hoan toan.
Sau khi khudy thém & nhiét d6 trong phong qua dém, co hdn hop phéan tng tao ra trong
chan khong, sau do, pha lodng bing MTBE va lam ding bang dung dich nuéc axit
clohydric (0,5 M). Sau khi tach pha, chiét pha nuéc hai lan bang MTBE. Lam kho céc
pha hitu co két hop trén natri sulfat, loc va co trong chan khong. Tinh ché san phim
thd bang phwong phap HPLC didu ché [phuong phép 4], va thu dugc hop chit mong
muén (80mg) & dang hdn hop cua cac chét dong phén'khéng dbi quang (hiéu suét

12,4%).
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LC/MS [phuong phap 2]: R¢= 3,19 phut; MS [ESIpos]: m/z =577 (M+H)"

Hai chit ddng phan khong d6i quang dugc tach riéng bang phuong phap HPLC
didu ché khong dbi xtng [didu ché mAu: Hoa tan 78mg trong 2mL etanol/isohexan (ty
1€ 1:1); thé tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 um, 250 x 20mm; dung moi
rira giai: isohexan/etanol theo ty 1€ 75:25; tdc d6 dong: 15mL/phut; nhiét do: 30°C;
phat hién UV: 220 nm]. Sau khi tach, 34mg chét ddng phan khong ddi quang 1 (vi du
73) dugce rira gidi trude, va 30mg chét ddng phan khéng dbi quang 2 (vi du 74) duge
rira giai sau, dugc tach riéng.

Vidu 73
5-(4-clophenyl)-2-({5-(1-hydroxyetyl)-1-[2-(triflometyl)phenyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
(chdt déng phdn khong déi quang 1)

Phuong phap HPLC phén tich khong dbi ximg: R; = 6,16 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira giai: isohexan/etanol theo

ty 18 70:30; tc do dong: 1mL/phit; nhiét d9: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,36 (d, 3H), 3,84 (dd, 1H), 4,00 (dd,
1H), 4,24-4,35 (m, 1H), 4,57 (vach ndm, 1H), 4,99-5,12 (m, 2H), 5,50 (d, 1H), 6,89 (d,
1H), 7,59-7,65 (m, 2H), 7,66-7,71 (m, 1H), 7,72-7,76 (m, 2H), 7,77-7,90 (m, 2H),
7,93-7,99 (m, 1H).
Vidu 74
5-(4-clophenyl)-2-({5-(1-hydroxyetyl)-1-[2-(triflometyl)phenyl]-1H-1,2,4-triazol-3-
yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
(chdt dong phdn khéng doi quang 2)

Phuong phap HPLC phan tich khong d6i xtmg: R = 8,67 phit, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rita giai: isohexan/etanol theo
ty 1€ 70:30; tdc do dong: 1mL/phut; nhiét d5: 40°C; phét hi¢n UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,36 (d, 3H), 3,84 (dd, 1H), 3,99 (dd,
1H), 4,24-4,35 (m, 1H), 4,54-4,62 (m, 1H), 5,05 (s, 2H), 5,50 (d, 1H), 6,90 (d, 1H),
7,60-7,65 (m, 2H), 7,67-7,71 (m, 1H), 7,72-7,90 (m, 4H), 7,93-7,98 (m, 1H).
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Vidu75

5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén
hop chat déng phdn khéng doi quang)

Bé sung axit (3-flophenyl)boronic (222,432mg, 1,59mmol) va ddng(Il) axetat
(288,75mg, 1,59mmol) vao dung dich chtra 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (430mg, 0,795mmol, 80% do tinh khiét) trong pyridin
(10mL). Gia nhiét hdn hgp phéan tng dén nhiét d6 60°C trong thdi gian 2 gid va sau
do6, khudy & nhiét do trong phong trong thdi gian 5 ngdy, sau d6 lugng du axit boronic
(55,6mg, 0,40mmol) dugc bd sung do chuyén hoéa khong hoan toan. Hon hgp phan
ting lai duoc gia nhiét t6i nhiét 0 60°C trong thdi gian 2 gid, tiép theo bang cach
khudy & nhiét d6 trong phong qua dém. C6 hdn hop phan ing tao ra trong chén khong,
sau d6, pha lodng bing MTBE va lam ding bing dung dich nuéc axit clohydric
(0,5 M). Sau khi tach pha, chiét pha nuéc hai 14n bing MTBE. Lam kho cac pha hitu
co két hop trén natri sulfat, loc va cd trong chén khong. Tinh ché san phim thd bing
phuong phép HPLC didu ché [phuwong phép 4], va thu dugc hop chit mong muébn
(100mg, 0,19mmol) & dang hdn hop cua cac chit ddng phan khong ddi quang (hiéu
suit 23,9%).

LC/MS [phuong phap 2]: R = 2,99 phut; MS [ESIpos]: m/z = 527 (M+H)"

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,83 (g, 1H), 5,02-5,13 (m, 2H), 6,89 (br. s, 1H), 7,38 (td, 1H),
7,48-7,66 (m, SH), 7,72-7,78 (m, 2H).
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Hai chit ddng phan khong dbi quang dwgc tach riéng bing phwong phap HPLC
didu ché khong dbi xtng [didu ché mAu: Hoa tan 97mg trong 4mL etanol/isohexan (ty
18 1:1); thé tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung mdi
rira giai: isohexan/etanol theo ty 1¢ 80:20; tdc @6 dong: 15mL/phat; nhiét do: 30°C;
phét hién UV: 220 nm]. Sau khi tich, 36mg chat déng phan khong dbi quang (1S) (v
du 76) duoc rira giai trude, va 40mg chit ddng phan khong ddi quang(1R) (vi du 77)

duogc rira gidi sau, dugc tach riéng.
Vidu76

5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on

HO)\( Y\N

Q b

LC/MS [phuong phép 3]: R = 1,24 phut; MS [ESIpos]: m/z = 527 (M+H)"

F
HO F

Phuong phap HPLC phén tich khong d6i xtmg: R = 9,71 phit, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol theo

ty 1€ 80:20; tdc d6 dong: 1mL/phiit; nhiét do: 40°C; phét hién UV: 220 nm].

I'H NMR (400 MHz, DMSO-de): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,23-4,37 (m, 1H), 4,82 (vach ndm, 1H), 5,01-5,13 (m, 2H), 5,76 (d, 1H), 6,89 (d,
1H), 7,38 (td, 1H), 7,48-7,66 (m, SH), 7,72-7,79 (m, 2H).

Hoa hoc 14p thé tuyét d6i cua hop chét dugc x4c dinh bang cach thuc hién thém
phan Ung tuong tu véi chit ddng phan khong ddi quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(15)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (vi du SA) lam nguyén li¢u
khéi dAu va so sanh hai san phdm riéng biét bang phuong phap HPLC phén tich khong

doi xting.
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Vidu 77

5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

Ho’\(Y\\ F
e b

LC/MS [phuong phap 2]: Re = 2,93 phit; MS [ESIpos]: m/z = 527 (M+H)"

.\\\O

Phuong phap HPLC phan tich khéng dbi xtmg: R = 13,60 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol theo

ty 1€ 80:20; tdc do dong: 1mL/phut; nhiét d§: 40°C; phét hién UV: 220 nm].

'H NMR (400 MHz, DMSO-dg): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,36 (m, 1H), 4,83 (vach ndm, 1H), 5,07 (s, 2H), 5,76 (d, 1H), 6,90 (d, 1H),
7,38 (td, 1H), 7,48-7,65 (m, SH), 7,72-7,78 (m, 2H).

Héa hoc 1ap thé tuyét dbi ciia hop chit dugc x4c dinh bing cach thyc hién thém
phan Gng twong tu voi chit ddng phan khong dbi quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}metyl)-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (vi du 6A) 1am nguyén li€u
khoi dAu va so sanh hai san phim riéng biét bing phuong phap HPLC phén tich khong
dbi xtmg.

Vidu 78

5-(4-clophenyl)-2-({ 1-(3-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén
hop chdt dong phan khéng déi quang)
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B6 sung axit (3-clophenyl)boronic (248,59mg, 1,59mmol) va ddng(Il) axetat
(288,75mg, 1,59mmol) vao dung dich chira 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (430mg, 0,795mmol, d9 tinh khiét 80%) trong pyridin
(10mL). Gié nhiét hdn hop phéan tmg dén nhiét 49 60°C trong thoi gian 2 gid va sau
d6, khudy & nhiét o trong phong trong thoi gian 5 ngdy, sau do lugng dur axit boronic
(62,1mg, 0,40mmol) dugc bd sung do chuyén hoéa khong hoan toan. Hén hop phan
ting lai dugc gia nhiét t6i nhiét do 60°C trong thdi gian 2 gid, tiép theo béng cach
khudy & nhiét d6 trong phong qua dém. Co hdn hop phan ing ta_io ra trong chéan khong,
sau d6, pha loang bing MTBE va lam dung bang dung dich nuéc axit clohydric
(0,5 M). Sau khi tach pha, chiét pha nuéc hai 1an bang MTBE. Lam kho céc pha hitu
co két hop trén natri sulfat, loc va cd trong chén khong. Tinh ché san phdm thod bang
phuong phép HPLC didu ché [phuong phép 4], va thu duge hop chit mong mudn
(130mg, 0,24mmol) & dang hdn hop clia cac chét déng phan khong d6i quang (hiéu
suét 30,1%).

LC/MS [phuong phap 2]: R¢= 3,19 phut; MS [ESIpos]: m/z = 543 (M+H)"

I'H NMR (400 MHz, DMSO-ds): 5 [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,30 (br. s, 1H), 4,81 (q, 1H), 5,02-5,13 (m, 2H), 6,89 (br. s, 1H), 7,56-7,67 (m,
5H), 7,72-7,79 (m, 3H).

Hai chit ddng phan khong d6i quang duoc tach riéng bang phuong phap HPLC
didu ché khong dbi xing [diéu ché mAu: Hoa tan 128mg trong 4mL etanol/isohexan
(ty 1€ 1:1); thd tich bom: 1mL; cot: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung
mdi rira giai: isohexan/etanol theo ty 1€ 80:20; tdc @6 dong: 15mL/phut; nhiét do:
30°C; phat hién UV: 220 nm]. Sau khi tich, 52mg chét ddng phan khong dbi quang
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(18) (vi du 79) dugc rua giai trude, va 49mg chit ddng phan khong dbi quang(1R) (vi

du 80) dugc rira giai sau, dugc tach riéng.
Vidu79

5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

LC/MS [phuong phap 2]: R = 3,14 phut; MS [ESIpos]: m/z = 543 (M+H)"

Phuong phap HPLC phén tich khong dbi xtmg: R = 9,96 phit, d.e. = 100%
[cot: LUX xenluloza-4, 5 um, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo

ty 1€ 80:20; tdc do dong: ImL/phut; nhiét d9: 35°C; phét hi¢én UV: 220 nm].

I'H NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,23-4,36 (m, 1H), 4,81 (vach nam, 1H), 5,01-5,13 (m, 2H), 5,76 (d, 1H), 6,89 (d,
1H), 7,56-7,66 (m, SH), 7,71-7,79 (m, 3H).

BCNMR (125 MHz, DMSO-ds): & [ppm] 21,3, 42,1, 42,2, 59,6, 65,5, 123,0,
124,5, 124,6, 125,3, 128,5, 128,9 (2x), 130,0 (2x), 130,7, 133,0, 135,2, 138,2, 144,38,
153,1, 157,8, 158,6.

Hoéa hoc 14p thé tuyét ddi ciia hop chit dugc x4c dinh bing cach thuc hién thém
phan Gng tuong tu v6i chit ddng phan khong ddi quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(15)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } metyl)-4-[(25)-3,3,3-
triﬂo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (vi du 5A) lam nguyén li¢u
khéi dAu va so sanh hai san phdm riéng biét bang phuong phap HPLC phén tich khong

do6i xung.
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Vi du 80
5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
F

u\\o

O
Ho’\(/ Y\NN

LC/MS [phuong phap 2]: R¢ = 3,15 phit; MS [ESIpos]: m/z = 543 (M+H)"

Phuong phap HPLC phén tich khong dbi xtng: Re = 14,41 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira giai: isohexan/etanol theo
ty 18 80:20; toc do dong: 1mL/phit; nhiét d9: 35°C; phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): & [ppm] 1,47 (d, 3H), 3,85 (dd, 1H), 4,01 (dd,
1H), 4,24-4,37 (m, 1H), 4,81 (vach ndm, 1H), 5,07 (s, 2H), 5,76 (d, 1H), 6,90 (d, 1H),
7,56-7,66 (m, 5H), 7,71-7,79 (m, 3H).

Héa hoc 1ap thé tuyét dbi ciia hop chit dugc x4c dinh bing cach thyc hién thém
phan ng tuong tu v6i chét ddng phan khong d6i quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } metyl)-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on (vi du 6A) lam nguyén lidu
khéi ddu va so sanh hai san phdm riéng biét bang phuong phap HPLC phan tich khong
dbi xtmg.

Vidu 81
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }-

metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (hén
hop chdt dong phdn khéng doi quang)
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B6 sung axit (2-clophenyl)boronic (1,214 g, 7,76mmol) va ddng(Il) axetat
(1,410 g, 7,76mmol) vao dung dich chaa 5-(4-clophenyl)-2-({5-[(1RS)-1-
hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on (2,10 g, 3,88mmol, do tinh khiét 80%) trong pyridin
(50mL). Gia nhiét hdn hgp phan tng dén nhiét 6 60°C trong thoi gian 1 gid va sau
d6, khudy & nhiét d6 trong phong trong thdi gian 5 ngdy, sau d6 lugng du axit boronic
(303mg, 1,94mmol) dugc bd sung do chuyén héa khong hoan toan. Sau khi khudy &
nhiét do trong phong trong thoi gian hai ngay nita, cd hdn hop phan g tao ra trong
chan khong, sau d6, pha lodng bang MTBE va lam ding bang dung dich nuéc axit
clohydric (0,5 M). Sau khi tach pha, chiét pha nudc hai 1dn bang MTBE. Lam khé céc
pha hitu co két hop trén natri sulfat, loc va ¢ trong chén khong. Tinh ché san pham
thd bing phuong phap HPLC didu ché [phuong phép 4], va thu dugc hop ch4t mong
mudn (580mg, 1,01mmol, 95% do tinh khiét) & dang hdn hop ciia cc chit déng phan
khong dbi quang (hiéu suét 26,1%).

LC/MS [phuong phap 3]: R¢= 1,24 phat; MS [ESIpos]: m/z = 543 (M+H)"

'H NMR (400 MHz, DMSO-ds): 8 [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,55-4,64 (m, 1H), 5,01-5,13 (m, 2H), 6,85-6,94 (m, 1H), 7,50-
7,65 (m, 5H), 7,67-7,78 (m, 3H).

Hai chit ddng phan khong ddi quang dugc tach riéng bing phuong phap HPLC
didu ché khong dbi ximg (SFC) [diéu ché mAu: Hoa tan 575mg trong 35mL metanol;
thd tich bom: 0,4mL; cdt: Daicel Chiralcel® OX-H 5 pm, 250 x 20mm; dung moi rira
giai: cacbon dioxit/metanol ty 1€ 70:30; tdc do dong: 80mL/phut; nhiét do: 40°C; phat
hién UV: 210 nm]. Sau khi tach, 206mg chét ddng phan khong d6i quang (15) (vi du

-08-



27339

82) duoc rira gidi trude, va 189mg chit ddng phan khong dbi quang(1R) (vi du 83)

dugc rira giai sau, dugc tach riéng.
Vi du 82

5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on

Ho)\( Y\N

F
HO F

LC/MS [phuong phap 3]: R = 1,24 phut; MS [ESIpos]: m/z = 543 (M+H)"

Phuong phap HPLC phén tich khong dbi xtmg: R¢ = 8,34 phut, d.e. = 100%
[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung moi rira gidi: isohexan/etanol theo
ty 18 70:30; tbc d6 dong: 1mL/phut; nhiét do: 40°C; phat hién UV: 220 nm].

TH NMR (400 MHz, DMSO-ds): 8 [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,30 (br. s, 1H), 4,59 (q, 1H), 5,01-5,13 (m, 2H), 5,50 (br. s, 1H), 6,90 (d, 1H),
7,50-7,65 (m, 5SH), 7,67-7,78 (m, 3H).

Hoéa hoc 1ap thé tuyét dbi ciia hop chit dugc xac dinh bing céch thuc hién thém
phan Ung tuong ty véi chit ddng phan khong ddi quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(18)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (vi du 5A) lam nguyén li¢u
khéi dAu va so sanh hai san phdm riéng biét bang phuong phap HPLC phan tich khong
d6i xtmg.

Vidu 83
5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on
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Phuong phap HPLC phan tich khong d6i xtng: Re = 11,88 pht, d.e. = 98,1%

F

\I\\O

[cot: LUX xenluloza-4, 5 pm, 250 x 4,6mm; dung mdi rira gidi: isohexan/etanol theo

£y 16 70:30; tbc d6 dong: 1mL/phut; nhiét do: 40°C; phat hién UV: 220 nm].

'H NMR (400 MHz, DMSO-ds): & [ppm] 1,38 (d, 3H), 3,85 (dd, 1H), 4,00 (dd,
1H), 4,24-4,36 (m, 1H), 4,54-4,65 (m, 1H), 5,07 (s, 2H), 5,51 (br. s, 1H), 6,90 (d, 1H),
7,50-7,65 (m, SH), 7,68-7,79 (m, 3H).

Héa hoc 1ap thé tuyét d6i ciia hop chit dugc xac dinh bang cach thuc hién thém
phan ung tuong tu v6i chit dong phan khong dbi quang tinh khiét quang hoc 5-(4-
clophenyl)-2-({5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (vi du 6A) 1am nguyén ligu
khoi dAu va so sanh hai san phdm riéng biét bing phuong phép HPLC phén tich khong
db6i xtmg.
B. Danh gia hoat tinh sinh hoc

Céc chit va cum chir viét tat:

Acc. No. mé sb truy cap

AVP arginin vasopressin

Bumax kha nang lién két phdi tir cuc dai

BSA albumin huyét thanh bo

cAMP adenosin monophosphat vong

Cat. No. s6 danh muc

cDNA axit deoxyribonucleic bb trg

CHO budng trimg chudt dbng Trung Qudc (chinese hamster
ovary)
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yéu td dap ing cAMP (cAMP response element)
ngudng chu ky (cycle threshold)

Moi truong ting truong (Dulbecco's modified Eagle's
medium) / mdi truong Ham's F12 (ty 1€ 1:1)
axit deoxyribonucleic

dithiothreitol

ndéng d9 hitu hidu ban tbi da

axit etylendiamin-tetraaxetic

este cacboxyfloresxein suxinimidyl

ndng do cudi

huyét thanh thai b (fetal calf serum)

axit 4-(2-hydroxyetyl)piperazin-1-etansulfonic
Ndng d6 wc ché ban tdi da

Hé s phan ly

hé s phan ly ctia mot chét e ché

axit ribonucleic thong tin

mudi dém photphat

theo dudng udng

axit ribonucleic

phan tmg chudi polymeraza thoi gian thuc

thir nghiém d6 1an c4n nhip nhéy
cacboxytetrametylrodamin

2-amino-2-hydroxymetylpropan-1,3-diol

Viéc chimg minh hoat tinh cta cic hop chit theo sang ché c6 thé dugc hoan

thanh thong qua cac thir nghiém in vitro, ex vivo, va in vivo ma céc thir nghiém nay da

duoc biét rd trong linh vuc. Vi dy, dé chimg minh hoat tinh ctia cac hop chét theo séng

ché, cac thir nghiém sau c6 thé dugc sir dung.
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B-1. Thir nghiém t& bao in vitro dé xé4c dinh hoat tinh cta thu thé vasopressin

Viéc nhédn dang céc chit chi vin va cdc chit dbi khang cua cac thu thé
vasopressin V1a va V2 tir ngudi, chudt va ché ciing nhu viée xac dinh hoat tinh cia
céc hop chét theo sang ché dugc thuc hién nhé st dung céc dong té bao tai td hop. Cac
dong té bao nay ngudn gdc xuét phat tir té bao biéu md budng tring chudt ddng Trung
Quéc (Chinese Hamster Ovary, CHO K1, ATCC: American Type Culture Collection,
Manassas, VA 20108, USA). Céc dong té bao thir nghiém biéu hién co dinh cac thu
thé V1a hodc V2 ngudi, chudt hodc ch6. Trudng hop thy th8 V1a lién hop Gog, cac té
bao ciing duge gy nhiém 6n dinh bang dang bién dbi cua cac photoprotein nhay canxi
aequorin (Vla ngudi va chudt) hodc obelin (V1a ché), ma cic loai nay sau khi hoan
nguyén bing ddng yéu t6 coelenterazin, s& phat ra 4nh sang khi c6 sy gia ting vé ndng
dd canxi tuy do [Rizzuto R, Simpson AW, Brini M, Pozzan T, Nature 358, 325-327
(1992); Illarionov BA, Bondar VS, Illarionova VA, Vysotski ES, Gene 153 (2), 273-
274 (1995)]. Céac té bao thy thé vasopressin tao ra phan tng véi sy kich thich cta cac
thu thé V1a bidu hién tai t& hop bing viéc giai phong cac ion canxi ndi bio ma c6 thé
dinh lugng dugc thong qua su phat quang ctia photoprotein tao ra. Cac thy thé V2 lién
hop Gs duoc giy nhiém mot cach dn dinh vao trong cac dong té bao biéu hién gen phét
sang trong dom d6m luciferaza dudi sy kiém soét ciia gen khéi dong chiu trach nhiém
vé& CRE. Viéc kich hoat thu thé V2 gay ra su kich hoat gen khoi dong dép tng CRE
thong qua sy gia ting cAMP, bang cach d6 giy ra su biéu hién gen phat séng
luciferaza dom dém. Anh sang dugc phét ra béi cac photoprotein cua cac dong té bao
Vla cling nhu 4nh sdng phat ra bdi gen phét sang luciferaza dom dom cta cac dong té
bao V2 tuong Gng véi su kich hoat hodc e ché cua thu thé vasopressin tuong tng. Sy
phéat quang sinh hoc cua cic dong té bao duogc phat hién sir dung quang ké thich hop
[Milligan G, Marshall F, Rees S, Trends in Pharmacological Sciences 17, 235-237
(1996)].

Quy trinh thir nghiém:
Céc dong té bao thu thé vasopressin Vla:

Vao ngay trude khi thir nghiém, céc té bao duge cay vao trong moéi truong nuoi

cdy (DMEM/F12, 2% FCS, 2 mM glutamin, 10 mM HEPES, 5 pg/ml coelenterazin)
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trong céc dia vi chudn do 384 15 va duogc giit trong ti @ té bao (46 4m 96%, 5% CO2
thé tich/thé tich, nhiét 6 37°C). Vao ngdy thir nghiém, cic hop chit thir nghiém & cac
néng dd khac nhau dugc dit trong cac 18 cia dia vi chuén d6 trong thodi gian 10 phut
true khi chit chi van [Arg®]-vasopressin & néng d6 ECso dugc bd sung vao d6. Tin

hiéu 4nh sang thu dugc dugc xéc dinh ngay trong quang ké.
Cac dong té bao thu thé vasopressin V2:

Vao ngay trudce khi thir nghiém, cac té bao dugc cdy vao trong moi trudong nudi
chy (DMEM/F12, 2% FCS, 2 mM glutamin, 10 mM HEPES) trong céc dia vi chuén d6
384 13 va dugc gift trong tu U té bao (d6 4m 96%, 5% CO; thé tich/thé tich, nhiét do
37°C). Vao ngay thtr nghiém, cac hop chit thir nghiém & cac ndng d9 khic nhau va
chét chii van [Arg®]-vasopressin & ndéng dd ECso dugc bd sung cuing nhau vao trong
céc 16 va cac dia dugc U trong thoi gian 3 gio trong ti G té bao. Khi b sung chit phan
tng phén giai t& bao Triton™ va chit nén luciferin, sy phat quang ciia gen phat sang

luciferaza dom d6m dugc x4c dinh bing quang ké.

Bang 1A dudi day liét ké cac gia tri ICso riéng biét ctia cac hgp chét theo séng
ché (bao gdm cac hdn hop ddng phan khong d6i quang ciing nhu cac chét dong phan
khong dbi quang tinh khiét quang hoc tach riéng) thu dugc tir cac dong té bao duogc
gay nhidm bing thu thé V1a hodc V2 ngudi:

Bang 1A
Vidu | ICsohVla | ICsohV2 Vidu | ICsohVla | ICsohV2

56 [uM] [nM] sb [uM] [uM]

1 0,0060 0,0025 9 0,0004 0,0023
2 0,0050 0,0087 10 0,0014 0,0014
3 0,0010 0,006 11 0,0004 0,0003
4 0,0004 0,0053 12 0,0013 0,0011
5 0,0004 0,0018 13 0,0062 0,0014
6 0,0106 0,0017 14 0,0013 0,0004
7 0,0076 0,0026 15 0,0384 0,0041
8 0,0012 0,0107 16 0,0031 0,0060
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Vidu | ICsohVla | ICsohV2
5 [uM] [uM]
17 0,0027 0,0034
18 0,0141 0,0086
19 0,0124 0,0014
20 0,0038 0,0008
21 0,0578 0,0022
22 0,0244 0,0023
23 0,0122 0,0009
24 0,1200 0,0020
25 0,0072 0,0036
26 0,0031 0,0030
27 0,0437 0,0077
28 0,0013 0,0002
29 0,0029 0,0002
30 0,0716 0,0004
31 0,0016 0,0009
32 0,0009 0,0010
33 0,0016 0,0023
34 0,0004 0,0012
35 0,0005 0,0016
36 0,0008 0,0028
37 0,0005 0,0007
38 0,0006 0,0009
39 0,0015 0,0035
40 0,0015 0,0072
41 0,0018 0,0079
42 0,0051 0,0127
43 0,0062 0,0012
44 0,0061 0,0012

-104-

Vidu ICsohVla | ICsohV2
36 [uM] [uM]
45 0,0921 0,0033
46 0,0063 0,0021
47 0,0189 0,0037
48 0,0032 0,0024
49 0,0018 0,0126
50 0,0013 0,0100
51 0,0030 0,0223
52 0,0039 0,0004
53 0,0079 0,0018
54 0,0397 0,0016
55 0,0148 0,0042
56 0,0024 0,0014
57 0,0382 0,0082
58 0,0002 0,0015
59 0,0005 0,0024
60 0,0005 0,0052
61 0,0032 0,0002
62 0,0078 0,0009
63 0,0516 0,0019
64 0,0081 0,0051
65 0,0025 0,0033
66 0,0040 0,0019
67 0,0021 0,0027
68 0,0033 0,0013
70 0,0005 0,0011
71 0,0006 0,0021
73 0,0011 0,0070
74 0,0022 0,0247
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Vidu | ICsohVla | ICsohV2 Vidu | ICsohVla | ICsohV2
s6 [uM] [uM] s [uM] [uM]
75 0,0029 0,0066 79 0,0036 0,0017
76 0,0025 0,0051 80 0,0463 0,0051
77 0,0125 0,0135 82 0,0007 0,0023
78 0,0104 0,0031 83 0,0010 0,0067

Dit liéu ICso liét ké trong bang 1A ching minh ring, cic hop chat theo sang ché
hoat ddng & dang céc chét dbi khang kép hiéu luc cao clia c4c thy thé vasopressin Vla

va V2.

P& nhdm muc dich so sanh, cic din xult phenyl-triazol va imidazol chon loc
ma cac dan xuét ndy dugc xem la dai dién cho tinh trang k¥ thuat gén nhét (xem trong
cong bd don yéu cau cép patent Quéc t& s6 WO 2011/104322-A1 va céc hop chét vi
du mo ta trong tai liéu nay) ciing dugc thir nghiém trong thir nghiém Vla va V2 té bao
md ta & trén. Gia tri ICso ciia cic hop chit nay thu dugc tir cac dong té bao dugc giy

nhiém bing thy thé V1a hodc V2 ngudi dugc liét ké trong bang 1B dudi day:

Bang 1B
Vi du sb ICsohVla ICso hV2

WO 2011/104322 [LM] [uM]

54 0,0166 0,0564

56 0,0013 0,0067

60 0,0542 0,0326

68 0,0060 0,0083

101 0,0422 0,0238

110 0,0152 0,0043

B-2. Thir nghiém vé lién két phéng xa

Céc gia tri ICso va Kj duge xé4c dinh trong thir nghi¢ém SPA canh tranh lién két
phéng xa sit dung céc doan mang cla cac dong té bao CHO tai td hop 1an lugt bidu

hién céc thu thé vasopressin Vla va V2 ngudi, chudt hogc cho. Céac t€ bao nay nguodn
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gbc tir té bao bidu mo budng tring chudt ddng Trung Quéc (Chinese Hamster Ovary,
CHO K1, ATCC: American Type Culture Collection, Manassas, VA 20108, USA).
Ngoai ra, céc té bao dugc gy nhiém dn dinh bing thy thé V1a hodc V2 ngudi, chudt
hodc ché. Cac ché phdm mang dugc cho tién hanh thir nghiém canh tranh lién két thu

thé phong xa dugc mo ta dudi day.

Céc t& bao CHO gy nhiém bang thu thé vasopressin twong timg dugc chy voi
lugng thich hgp vao trong cac binh thot ¢ T-175 chira DMEM/F12, FCS 10%, 15 mM
HEPES, 1mg/ml G418 va dugc giif trong ti 1 t& bao (46 4m 96%, 5% CO2 thé tich/thé
tich, nhiét d 37°C). Sau khi dat t6i hop dong thich hop, tién hanh thu hoach té bao dé
didu ché mang. Té bao dugc bio vao trong moi trudng PBS va dugc tao vién két bang
cach ly tdm nhe nhang & tdc dd 200 x g trong thoi gian 5 phut & nhiét do trong phong.
Céc vién két dirqc tai tao huyén phi trong PBS va lai dugc ly tim. Sau khi l3p lai budce
ndy mdt 1an nira, vién két tao ra dugc 1am séc lanh & nhiét do -80°C trong thoi gian
30 phut. Vién két dong lanh duoc tai tao huyén phi trong dung dich dém diéu ché lam
lanh bing nuéc d4 (50 mM TRIS, 2 mM EDTA, 2 mM DTT, dung dich hdn hop chét
trc ché proteaza hoan toan) va dugc dong nhét hoéa & tbc do 2000 vong/phut trong thoi
gian 35 gidy (Polytron PT3000, Kinematica). Dich ddn nhét dugc lam lanh xudng
trong thoi gian 2 phut bing nudc d4 va qua trinh ddng nhét dugc lap lai hai 14n. Dich
ddng nhét tao ra dugc ly tim & tdc do 500 x g trong thoi gian 10 phut & nhiét d6 4°C.
Mang dugc tao vién két & téc d 4500 x g trong thdi gian 20 phit & nhiét d6 4°C, dugc
t4i huyén phi trong dung dich dém luu gitr (7,5 mM TRIS, 12,5 mM MgCl, 0,3 mM
EDTA, 250 mM sucroza, dung dich hdn hop chét tc ché proteaza hoan toan) va dugc
ddng nhét hoa & tc dd 2000 vong/phit trong thoi gian 2 gidy (Polytron PT3000, Kine-
matica). Nong d6 protein dugc xéac dinh bing cach sir dung thit nghiém protein BCA
(Thermo Scientific Pierce), va cac ché phim mang dugc lvu gilt & nhiét do -80°C. Vao

ngay st dung, cac phén phan u6c duge gid dong va dugc tao xody nhanh.

Pé x4c dinh 4i luc gén két thu thé cia cac hop chit thir nghiém, thir nghiém
SPA dugc thiét 1ap nhu sau. Déi véi mdi mot ché phdm mang, cac gid tri Ka va Bmax
duogc xac dinh. Tt céc dit li€u nay, s6 luong hat SPA (hat WGA PVT, PerkinElmer,
200 pg/1d), ndng do cua phdi tir phong xa CH-AVP, PerkinElmer, 2,431 TBg/mmol,
f.c. 1-2 x Kg) va luong ché phdm mang twong tmg (10 pg protein/16) dugc 1am phu
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hop v6i thé tich thir nghiém (100 pl) trong dung dich dém lién két (50 mM TRIS,
0,2% BSA) trong mdt dia 96 15. Cac hop chét thir nghiém dugc pha lodng trong dung
dich dém lién két (f.c. 10 M dén 10-2 M) va dugc cho tién hanh thir nghiém. Lic nhe
nhang cac dia trong thoi gian 1-3 gio ¢ nhiét do trong phong va U thém trong thoi gian
1-2 gid. Céc tin hiéu sinh ra boi *H-AVP lién két dwgc x4c dinh nhd sit dung bd dém f
(1450 Microbeta Trilux). Tt cac két qua nay, céc gia tri ICso va K; ctia cac hop chit

thir nghiém dugc tinh todn nho sir dung GraphPad Prism.

B-3. Thit nghiém t& bao in vitro dé phat hién su tic dong cta cac chét déi khang thy

thé vasopressin V1a 1én su didu hoa cac gen thic dy qua trinh xo hoa

Dong té bao H9C2 (American Type Culture Collection No. CRL-1446), dugc
md ta thudc loai té bao co tim dwoc phan 1ap tir md tim chudt, biéu hién thu thé
vasopressin V1a AVPRI1A theo kiéu ndi sinh véi sb lurgng ban sao 16n, trong khi do su
biéu hién AVPR2 khong thé phat hién dwoc. Dbi véi cac thir nghiém té bao dé e ché
sy diéu hoa phy thudc thu thé AVPRIA ciia sy biéu hién gen boi cac chit ddi khang
thu thé, phwong thirc nhu sau:

Cac t& bao HIC2 dugc cdy vao céac dia vi chudn do 6 15 @& nudi cy té bio &
mét d6 té bao 50000 t& bao/ 15 trong 2,0mL mdi trudong Opti-MEM (Invitrogen Corp.,
Carlsbad, CA, USA, Cat. No. 11058-021) va dugc giit trong ti 1 té bao (dé 4m 96%,
8% CO, thé tich/thé tich, nhiét d6 37°C). Sau thdi gian 24 gid, cic tap hop gdm 3 15
(bd ba 18) dugc nap bing dung dich chit mang (d6i ching am) va dung dich
vasopressin ([Arg®]-vasopressin axetat, Sigma, Cat. No. V9879), hodc hop chét thir
nghiém (dugc hoa tan trong chit mang: nuéc cling véi etanol 20% thé tich/thé tich) va
dung dich vasopressin. Trong nuoi cly té bao, ndng d6 vasopressin cudi 12 1 nM. Dung
dich hop chét thir nghiém dugc bd sung vao nudi chy té bao véi cac thé tich nhé, sao
cho khéng vuot qua ndng do cubi 0,03% cta etanol trong thir nghiém té bao. Sau thoi
gian 1 5 gio, 16p ndi trén bé mat nudi ciy duoc rit ra bing céch hit, cac té bao dinh
két duoc phéan giai trong 350 pl dung dich dém RLT (Qiagen, Cat. No. 79216), va
ARN dugc phan 1ap ra khéi dich phan giai nho sir dung bd kit RNeasy (Qiagen, Cat.
No. 74104). Tiép theo bang cach cit nhod men DNaza (Invitrogen, Cat. No. 18068-
© 015), tbng hop ADN bd trg (Promaga, ImProm-1I Reverse Transcription System, Cat.
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No. A3800) va RTPCR (pPCR MasterMix RT-QP2X-03-075, Eurogentec, Seraing,
Belgium). T4t ca cac budc phuong thirc dién ra phi hop véi cac budc thao tac cla cac
nha san xuét chit phan Ung thir nghiém. Céac tip hop mdi cia RTPCR dugce lua chon
trén co s& cac trinh tu gen ARN thong tin (NCBI GenBank Entrez Nucleotide Data
Base) sir dung chuong trinh Primer3Plus véi cac doan do dénh diu bing 6-FAM
TAMRA. RTPCR d& x4c dinh su biéu hién ARN théng tin twong d6i trong céc té bao
ctia cac 10 thir nghiém khéc nhau dugc thuc hién st dung bd phat hién trinh tw Applied
Biosystems ABI Prism 7700 Sequence Detector trong khudn khd dfa vi chuén do 384
15 theo cac huéng din thao tdc dung cu. Su bidu hién gen twong dbi dugc biéu dién
bang gi4 tri delta-delta Ct [Applied Biosystems, User Bulletin No. 2 ABI Prism 7700
SDS, December 11, 1997 (cdp nhat 10/2001)] véi viéc tham chiéu mirc biéu hién ciia
gen protein L-32 ribosom (GenBank Acc. No. NM_013226) va gia tri Ct ngudng cia
Ct=35.

B-4. Thit nghi€ém in vivo dé phat hién céc tac dung trén tim mach: do huyét ap & chudt

dugc gy mé (mau 'thach thic' vasopressin)

O céc chudt duc Sprague-Dawley (thé trong 250-350g) trong diéu kién gdy mé
tiém ketamin/xylazine/pentobarbital, cac éng polyetylen (PE-50, Intramedic®) ma cac
6ng nay dugc nap trudce bing dung dich natri clorua déng truong chira heparin
(500 IU/ml) dugc dua vao trong tinh mach canh va tinh mach dui va sau do, dugc gén
lai. Thong qua ctra tiép can tinh mach, véi sy hd trg bang bom tiém, Arg-vasopressin
duoc tiém vao tinh mach; chit thir nghiém dugc dung thong qua cira tiép can tinh
mach thtt hai. P& x4c dinh huyét 4p tim thu, dng thong ap lyc (Millar SPR-320 2F)
dwogc gén vao trong dong mach canh. Ong thong ddng mach dugc gén véi cam bién do
ap lyc ma bd cam bién nay cung cép cac tin hiéu cua n6 t6i may vi tinh ghi c6 trang bi
phe‘in mém ghi thich hgp. Trong mdt thyc nghiém dién hinh, dong vat thuc nghiém
dugc ding 3-4 dot tiém nhanh (bolus) lién tuc v6i khoang gidn cdch 10-15 phut bing
lugng Arg-vasopressin xac dinh (30 ng/kg) trong dung dich natri clorua ding truong.
Khi huyét 4p dat t6i cac mirc khoi dAu, cht thir nghiém dugc ding & dang tiém nhanh
(bolus), cung véi viée truyén lién tuc sau d6, trong dung moéi thich hop. Sau do, tai cac
khoéang gidn cich xac dinh (10-15 min), lrong Arg-vasopressin tuong tu nhu lac khéi

dau lai dugc dung. Trén co s& céc gid tri huyét ap, viéc xac dinh dugc thuc hién trong
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pham vi chét thir nghiém lam mét tac dung gy cao huyét ap ctia Arg-vasopressin. C4c

dong vat dbi chimg chi tiép nhan dung méi thay cho chét thir nghiém.

Sau khi dung theo dudng tinh mach, cac hop chit theo séng ché, so véi cac dbi

ching dung mdi, gy ra Gc ché sy gia tang huyét a4p do Arg-vasopressin giy ra.

B-5. Thit nghiém in vivo dé phat hién cac tac dung trén tim mach: cic khao sat vé su

bai nidu & chudt tinh téo duoc gii trong 16ng chuyén héa

Chuot Wistar (thé trong 220-450g) dugc nudi gitr c6 thé tiép can tu do véi thirc
an (Altromin) va nudc udng. Trong khi thir nghiém, dong vat duge nudi gitr tiép cén tu
do v6i nuée udng trong thoi gian 4 dén 8 hodc 1én téi 24 gio riéng biét trong cac 1ong
chuyén héa thich hgp cho chudt thudc loai thé trong nay (Tecniplast Deutschland
GmbH, D-82383 HohenpeiBenberg). Tai thoi diém bét diu thyc nghiém, dong vét
duge dung chét thir nghiém véi thé tich dung mdi thich hgp tur 1 dén 3mL/kg thé trong
thong qua 6ng thong dit da day. Dong vt db6i chimg chi tiép nhan dung moi. Céc thit
nghiém dbi chiing va thit nghiém chét dugc tién hanh song song vao ciing ngay. Cac
nhém d6i ching va cac nhém dinh lidu chét thir nghiém mdi nhém gbm 4 dén 8 dong
vat. Trong qué trinh thr nghiém, nudc tiéu dong vat bai tiét ra dugc gom lai lién tuc
trong dung cu chira & day 10ng. Thé tich nudc tidu theo mdi don vi thoi gian dugc xéac
dinh riéng biét d6i v6i mdi mot dong vat, va ndng d6 cta cac chit dién giai trong nuéce
tiéu dugc xac dinh bang cac phuong phip tric quang ngon lira chudn. Trudc khi bt

déu thuc nghiém, thé trong cta timg dong vat duge x4c dinh.

Sau khi ding theo dudng udng, so véi cac 4p dung d6i chung dung méi, cic
hop chét theo séng ché gdy ra sy bai tiét nuéc tidu tang, su bai tiét nuée tiéu ting ndy
chi yéu dua vao sy bai tiét nude tang (bai tiét nuéc nhung khong bai tiét chat dién giai
- aquaresis).

Bang 2A du¢i day th& hién nhimng su thay ddi quan sat dugc v& sy bai tiét nuée
tiéu so v6i dbi chimg dung méi (= 100%) déi voi céc hop cht minh hoa theo sdng ché

& hai muc liéu luong khac nhau:
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Bang 2A
Vidu Liéu lugng Thé tich nudc tiéu Liéu luong Thé tich nudc tiéu
s6 ubng [% so v6i dbi chimg ubng [% so v6i dbi chimg
[mg/kg] =100%)] [mg/kg] =100%)]

1 0,3 194 3,0 588

2 0,3 194 3,0 588

3 0,3 &9 3,0 450

4 0,3 91 1,0 190

5 0,3 166 1,0 438

6 0,3 132 1,0 439
11 0,3 159 3,0 443
12 0,3 96 3,0 323
14 - - 1,0 753
15 0,3 412 3,0 1085
17 0,3 404 1,0 819
29 0,3 404 1,0 983
70 0,3 139 3,0 595
76 0,3 350 3,0 1257
79 0,3 612 3,0 1312
82 0,3 220 3,0 828
83 0,3 279 3,0 1094

DPé nhim muc dich so sanh, cac din xuat phenyl-triazol va imidazol chon loc

ma cac din xuét ndy dugc xem 1a dai dién cho tinh trang k§ thuét gan nhét (xem trong

cong bb don yéu ciu cip patent Québc té s6 WO 2011/104322-A1 va cac hop chét vi

du duoc mo ta trong tai liéu nay) ciing dugc thir nghiém v& tac dung loi niéu trong thit

nghiém nay. Nhitng thay doi quan sat dugc vé su bai tict nude ti€u so voi doi ching

dung mdi (= 100%) & hai mirc lidu lwong khéc nhau duge thé hién trong bang 2B dudi

day:
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Bang 2B
) Liéu | Thé tich nudc tiéu . , q
Viduso y Liéu lugng | Theé tich nudc tiu
luong [% so véi doi . L
WO ) udng [% so véi doi chung
uong chung
2011/104322 [mg/kg] =100%]
[mg/kg] =100%)]
54 0,3 85 3,0 188
56 0,3 128 3,0 85
60 0,3 96 3,0 84
68 0,3 87 3,0 121
101 0,3 111 3,0 255
110 0,3 114 3,0 274

Cac két qua thé hién trong bang 2A va 2B chimg minh rdng, cic hop chit theo
sdng ché thé hién hiéu luc cao hon déng ké in vivo: Cac vi du thir nghiém theo sang
ché thé hién sy ting cao hon gép ba ln, trong mdt s6 trudng hop ting cao hon gip 10
lin v& thé tich nuéc tiéu so voi nhém dbi chimg chit mang & muc lidu lwong theo
dudng udng 3mg/kg, va hdu hét cac vi du da thé hién hoat tinh bai tiét nuéc nhung
khong bai tiét chét dién giai cao dang ké & muc lidu udng la 0,3mg/kg hodc Img/kg.
Diéu nay nguoc lai voi cac din xuét phenyl-triazol va imidazol dugc coi 14 tinh trang
k¥ thust gin nhit ma ching khong c6 hoat tinh & muc lidu luong theo dudng ubng

dudi 3mg/kg va c6 it hoat tinh & mirc lidu lugng 3mg/kg.

B-6. Thir nghi¢m in vivo dé phat hién cac tac dung trén tim mach: cac khéo sat vé

huyét dong hoc & chd duoc giy mé

Ché sin duc (Beagle, Marshall BioResources) cé trong luong ndm trong
khoang 10 dén 15 kg duogc gdy mé bang pentobarbital (30mg/kg theo dudng tinh
mach, Narcoren®, Merial, Germany) cho céc can thi€p ngoai khoa va cic thaim kham
huyét dong hoc va chitc nidng. Pancuroni bromua (2mg/dong vat theo dudng tinh
mach, Ratiopharm, Germany) dung bd sung lam chét gidn co. Ché dugc dit ndi khi
quan va thong khi bang hdn hop oxy/khong khi méi trudng (ty 1& 40/60%, khoang 3-4
L/phut). Viéc thong khi dugc thuc hién nhd st dung thiét bi thong khi tr GE
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Healthcare (Avance) va dugc gidm sat theo ddi sit dung thiét bi phan tich (Datex-
Ohmeda, GE). Viéc gdy mé dugc duy tri bing cach truyén lién tuc pentobarbital
(50pg/kg/phit); fentanyl st dung lam giam dau (10-40 pg/kg/gid). Mot lua chon khac
thay cho pentobarbital d6 1a st dung isoflurane (1-2% theo thé tich).

Trong céc can thiép chudn bi, cho dugc 1am thich nghi véi thiét bi tao nhip tim.

Tai thoi didm 21 ngdy trude khi thir nghiém thudc thér nht (tic 1a bit diu thi

nghiém), thiét bi tao nhip tim tir Biotronik (Logos®) duoc cly vao tai duédi da va duge

tiép xUc voi tim thong qua dién tuc cua thiét bi tao nhip ma dién cuc ndy dugc dit
trugc thong qua tinh mach canh ngoai, véi 4nh sdng xuyén qua, vao trong tim thit
phai. Sau d6, tit ca cac dudng tiép can duoc loai bd va cho tinh tu nhién sau khi hét
thuéc mé. Sau thoi gian 7 ngdy nita (tic 1a 14 ngdy trude khi thir nghiém thudc thu
nhét), thiét bi tao nhip md ta& & trén dwoc kich hoat va tim dugc kich thich véi tin sb

220 nhip trén phut.

Céc tht nghiém chét hién tai dugc thuc hién 14 va 28 ngay sau khi bat dau kich
thich thiét b tao nhip, sir dung cac trang bi dung cu sau:

e dit 6ng thong bang quang dé 1am giam 4p suét bang quang va dé do dong nudc tidu;

e gin cac ddu ECG véi céc chi dé do ECG;

e dua 6ng Fluidmedic® PE 300 dugc nap dung dich natri clorua vao trong dong mach
dui; dng nay duge ndi v6i bd cim nhan 4p sut (Braun Melsungen, Germany) dé do
huyét 4p hé thong;

e dua 6ng théng Millar Tip (kiéu 350 PC, Millar Instruments, Houston, USA) qua
tAm nhf trai hodc qua mot ctra dugc c¢b dinh tai dong mach canh, d& do huyét dong
hoc tim;

e dua 6ng thong Swan-Ganz (CCOmbo 7,5F, Edwards, Irvine, USA) thong qua tinh
mach canh vao trong ddng mach phdi, dé do cung lugng tim, do bao hoa oxy, ap luc
dong mach phdi va ap luc tinh mach trung tam;

e dit ng thong tinh mach vao tinh mach dAu, @& truyén pentobarbital, dé thay thé
dich va dé 14y mau méu (x4c dinh cdc mirc huyét twong ciia chét thir nghiém hodc

cac gia tri huyét hoc 14m sang khac);
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e djt ng thong tinh mach vao trong tinh mach hién, dé truyén fentanyl va dé sir dung

chét thir nghiém;

° truyén vasopressin lién tuc (Sigma, 4 mU/kg/phut); sau do, cac hop chét thir nghiém
duoc st dung va dugc danh gia & cac lidu lvgng khic nhau trong didu kién truyén

vasopressin nay.

Céc tin hidu co ban dugc khuéch dai néu cin thiét (b9 khuéch dai ACQ 7700,
DataSciences Inc., Minneapolis, USA, hoic Edwards-Vigilance-Monitor, Edwards,
Irvine, USA) va sau d6 duogc cép vao hé Ponemah (DataSciences Inc., Minneapolis,
USA) @& danh gi4. Céc tin hidu duoc ghi lién tuc trong subt toan bd thoi gian thir
nghiém va dugc xit 1y tiép bing k¥ thudt s6 nhd béi phin mém vi tinh va ldy gid trj
trung binh trong thoi gian 30 gidy.

Mic du sang ché da dugc boc 10 vé6i viéc tham chiéu cac phuong an cu thé,
nhung 13 rang 13, cac phuong an va nhiing thay dbi khac vé sang ché co thé dugc nghi
ra boi nhitng ngudi khic ¢6 k§ ndng trong linh vuc ma khong di tréch khdi tinh than
va pham vi thuc cua sédng ché. Phén yéu ciu bao hod du dinh dugc hiéu 13 bao g?)m tht
ca céc phuong 4n nay va céc bién dbi twong duong.

C. Céc vi du vé& dugc phém

Duoc phidm theo sang ché c6 thé dugc minh hoa nhu duéi day:
Dung dich v0 trung dung theo duong tinh mach:

Dung dich Smg/mL chira hgp chét mong muén theo séng ché co thé dugc tao ra
nhd nude cit tiém vo tring va do pH dugc hiéu chinh néu cén thiét. Dung dich dugc
pha loiing dé dua vao 1-2mg/mL bing dextroza 5% vo trung va dugc ding ¢ dang
truyén tinh mach trong thdi gian khoang 60 phit.

Bot dong khd dé dung theo dudng tinh mach:

Ché phém vb tring c6 thd dugc didu ché bang (i) 100-1000mg hop chét mong
mubn theo séng ché & dang bot dong kho, (ii) 32-327mg/mL natri xitrat, va (iii)
300-3000mg Dextran 40. Ché phim dugc hoan nguyén bang nuéc mudi tiém vo tring

hoic dextroza 5% t6i ndng do nam trong khoang tir 10 dén 20mg/mL, ndng d6 nay
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dugc pha loang thém bing nudc mubdi hodc dextroza 5% t6i ndng d6 nim trong
khoang tir 0,2 dén 0,4mg/mL, va dugc dung theo cach tiém nhanh bolus hodc truyén
tinh mach trong thoi gian 15-60 phut.

Huyén phu diing theo dudng trong co:

Dung dich hogc huyén phu sau c6 thé dugc didu ché ding dé tiém theo duong

trong co:

50mg/mL cda hgp chét theo sang ché mong mudn, c6 thé hoa tan trong nuéc; Smg/mL
natri cacboxymetylxenluloza; 4mg/mL Tween 80; 9mg/mL natri clorua; 9mg/mL rugu

benzylic.
Vién nang vé cing:

S6 lwong nhidu vién nang don vi dugc didu ché bang cach nap day vién nang
gelatin cting hai nira mdi vién bang 100mg hop chét theo sang ché mong mudn & dang

bot, 150mg lactoza, 50mg xenluloza va 6mg magie stearat.
Vién nang gelatin mém:

Hdn hop cia hop chit mong muén theo sang ché trong dau in, nhu dau dau
tuong, du hat bong hodc diu 6liu duge diéu ché va dugc bom nhd béi mot bom dich
chuyén duong vio trong gelatin néng chay dé tao ra vién nang gelatin mém chira
100mg hoat chét. Vién nang duoc rira va lam khd. Hop chit mong mubn theo sing ché
c6 thé duge hoa tan trong hdn hgp cta polyetylen glycol, glyxerin va sorbitol dé didu
ché hdn hop thubc tron 13n dugce véi nude.

Vién nén:

S6 lugng 16n vién nén duoc diéu ché theo phuong thirc thong thudng sao cho,
don vi lidu lugng 14 100mg hop chét mong mubn theo sang ché, 0,2mg keo silic dioxit,
5mg magie stearat, 275mg xenluloza vi tinh thé, 11mg tinh bot va 98,8mg lactoza.
Nguyén liéu boc dang nudc va khong ¢ dang nudce thich hop co th8 dugc phu 1én dé

tdng cudng vi d& chiu, cai thién vé bén ngoai va tinh 6n dinh hodc sy trT hodn hap thu.
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YEU CAU BAO HQ
1. Hop chét c6 cong thic (1):

/,,

1,

N/NW b

trong do:

I
O

D,

R!  1ahydro hodc metyl,

va

R2A va R?B duogc chon doc 1ap tir nhém bao gdm hydro, flo, clo, xyano, metyl,
flometyl, diflometyl, triflometyl, etyl, metoxy, diflometoxy va

triflometoxy,
hodc mudi, hydrat va/hoic solvat dugc dung ctia hop chét nay.
2. Hop chét c6 cong thirc (I) theo diém 1, trong d6:
R! 13 hydro ho3c metyl,
va

R?A va R?B dugc chon doc 1ap tir nhém bao gdm hydro, flo, clo, metyl va

metoxy, trong d6 it nhat mot trong s& R? va R?8 khong phai 14 hydro,
hodc mudi, hydrat va/hoic solvat dugc dung cua hop chét nay.
3. Hop chét c6 cong thic () theo diém 1 hoic 2, trong d6 hop chét duogc chon tir nhém
bao gbm:

5-(4-clophenyl)-2-{[1-(3-clophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-yljmetyl }-
4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
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5-(4-clophenyl)-2-{[1-(3-flophenyl)-5-(hydroxymetyl)-1H-1,2,4-triazol-3-yl]metyl } -4-
[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-{[5-(hydroxymetyl)-1-(2-metylphenyl)-1H-1,2,4-triazol-3-yl]-
metyl}-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
2-({1-(2-clo-4-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }metyl)-5-
(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-
on;

2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl }-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chét
ddng phéan khong d6i quang 1);
2-{[1-(2-clo-4-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylJmetyl }-5-(4-clo-
phenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chét
ddng phan khong d6i quang 2);
2-({1-(2-clo-5-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } metyl)-5-
(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-
on;
2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-yl]metyl } -5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chét
ddng phan khong ddi quang 1);
2-{[1-(2-clo-5-flophenyl)-5-(1-hydroxyetyl)-1H-1,2,4-triazol-3-ylmetyl}-5-(4-clo-
phenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on (chit
ddng phéan khéng ddi quang 2);
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;
5-(4-clophenyl)-2-({ 1-(3-flophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-y1 }-
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;
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5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1LRS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl }-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-y1}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1R)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl1}-
metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;

va

5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl} -
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;

hodc mudi, hydrat va/hoic solvat dugc dung ctia hgp chét nay.

4. Hop chit c6 cong thirc (I) theo diém 1, 2 hodc 3, trong d6 hop chit dugc chon tir

nh6ém bao gom:

5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-y1} -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3 H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(3-flophenyl)-5-[(1S)-1-hydroxyetyl]-1H-1,2,4-triazol-3-y1} -
metyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(3-clophenyl)-5-[(1S)-1-hydroxyetyl]- 1 H-1,2,4-triazol-3-y1}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(1RS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl}-
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

va
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5-(4-clophenyl)-2-({1-(2-clophenyl)-5-[(LS)-1-hydroxyetyl]-1H-1,2,4-triazol-3-yl } -
metyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on;

hodc mubi, hydrat va/hoic solvat dugc dung ctia hop chét nay.

5. Quy trinh didu ché hop chét ¢6 cong thirc (I) nhu dugc x4c dinh theo diém bat ky
trong s6 cac diém tir 1 dén 4, khac biét & chd, hop chét c6 cong thic (I1):

0 Ho/o,//é':
NS 7

/O\\(\N\
H,C > N_—l

Cl (ID)

trudce tién dugc phan ing véi hydrazin dé tao ra hydrazit c6 cong thire (I11):
X ﬁ

H2N > N—l

ct m,
tiép theo dugc ngung tu véi amidin ¢6 cong thirc (IV):

R1

NH
HOJ\K

NH, av)

hodc mudi cta no,
trong d6 R! c6 y nghia nhu dugc xdc dinh trong cac diem tir 1 dén 4,

v6i su ¢6 mat cia bazo dé tao ra dan xuét 1,2,4-triazol c6 cong thirc (V):
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va/hodc chét hd bién cua né,
trong d6, R! ¢6 y nghia nhu dugc xac dinh trong céc diém tir 1 dén 4,
va sau d6, dugc lién hop véi axit phenylboronic c¢6 cong thie (VI):

(|)H

B«
R%‘Q/ OH
2B
R (VD),
trong d6, R va R ¢6 y nghia nhu dugc x4c dinh trong cic diém tir 1 dén 4,

v6i su ¢6 mit ciia chat xuc tac dong va bazo amin d€ tao ra hop chat dich c6 cong thirc

D:
R’ 0]
Lk ﬁ
z »/\
N N N
R2A b

trong d6, R!, R?A va R%® ¢6 ¥ nghiia nhu dugc xé4c dinh trong cdc diém tir 1 dén 4,

tiy y néu thich hop, dugc tiép theo bang cach (i) tch cac hop chét c6 cong thirc (1) thu
duoc theo cach nhu vdy thanh céc chat ddng phan khéng ddi quang twong mg cua
ching, va/hodc (i) chuyén dbi cac hop chét ¢6 cong thirc (I) thanh cac hydrat, solvat
ctia chiing, cic mubi va/hodc hydrat hodc solvat cta cac mudi cia chung bang cach xtt

Iy bang cac dung moi va/hodc axit hodc bazo twong tng.
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6. Dugc phim chtra hop chit theo diém bét ky trong sb cac diém tir 1 dén 4 va mot

hodc nhiéu ta duge dugc dung.

7. Duoc phém theo diém 6, con chira thém mot hodc nhidu tac nhén tri liéu bd sung
duogc chon tir nhém bao gém cac chét 1oi tiéu, chat dbi khéng angiotensin All, cac chét
trc ché ACE, cac chét chen thu thé beta, cac chit ddi khéng thu thé mineralocorticoid,
c4c nitrat hitu co, céc chit cho NO, cac chét hoat héa cic men guanylat xyclaza hoa
tan dugc, cac chit kich thich men guanylat xyclaza hoa tan duge va céc tc nhan co co

duong tinh.

8. Hop chét 5-(4-clophenyl)-2-({5-(1-hydroxyetyl)- 1-[2-(triflometyl)phenyl]-1H-1,2,4-
triazol-3-yl} metyl)-4-[(2S5)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-

1o
b

hoic mudi, hydrat va/hoic solvat dugc dung ctia hgp chét nay.

triazol-3-on c6 cong thirc:

Ho& My

9. Hop chét theo diém 8, trong d6 hop chit nay 1 5-(4-clophenyl)-2-({5-(1-hydroxy-
etyl)-1-[2-(triflometyl)phenyl]-1H-1,2,4-triazol-3-yl} metyl)-4-[(2S5)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on c6 cong thic:

H,C

F
q HO, __IF
)\(/N )j\ J/%F
o’ T NN
N—N N——{
o cl
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