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Linh vire k§ thuit dwoc dé cap

Séang ché dé cap dén hop chét 5-aryl-1,2,4-triazolon dugc lién két bisaryl, va
quy trinh diéu ché ching. Cac hop chét theo sang ché don doc hodc két hop hiru dung
dé diéu tri va/hoic ngin ngira bénh va dé san xuit thudc dé diéu tri va/hodc ngin ngua
bénh, cu thé hon dé diéu tri va/hodc ngin ngua r6i loan tim mach. Sang ché cling dé

cap dén thudc chtra hop chit nay.

Tinh trang k§ thuét ciia sing ché

Ham luong chét 16ng cia co thé ngudi chiu nhidu co ché kiém soat sinh 1y khac
nhau, muc dich cta cac co ché nay la gitt ham lugng chét long dn dinh (hz‘ing dinh ndi
mo thé tich). Trong quy trinh nay, su nap thé tich ctia hé mach va ndng d6 osmol trén
lit nude dung dich cta huyét thanh dugc ghi lién tuc bing cac cam bién phu hop (bd
phan nhén cam 4p va thy thé thdm thiu). Thong tin ma cic cam bién nay cung cép cho
céc tAm lién quan trong ndo didu tiét hanh vi udng va kiém soat su bai tiét chit long
qua than nho tin hiéu dich va than kinh. Vasopressin hocmon peptit dong vai trd quan
trong trong co ché nay [Schrier R.W., Abraham, W.T., New Engl. J. Med. 341, 577-
585 (1999)].

Vasopressin dugc tao ra trong cic noron ndi tiét chuyén dung trong Nucleus
supraopticus va N. paraventricularis trong thanh cta tdm thit tht ba (ving duéi d6i) va
dwoc van chuyén tir 6 doc theo sy xtr Iy than kinh vio trong céc thily sau tuyén yén
(tuyén yén than kinh). O d6, hocmon dugc giéi phéng vao trong dong mau theo sy kich
thich. Su hao hut thé tich, vi du do xuét huyét Cép tinh, d6 md hoi nang, khat nudc kéo
dai hoic tiéu chdy, 1a nhén td kich thich sy tran ra manh céia hocmon. Nguoec lai, su bai
tiét vasopressin bi ¢ ché béi su tdng thé tich trong mach, vi du do két qua cua su nap
chét 16ng ting.

Vasopressin hoat dong chu yéu thong qua ba thu thé, ma dugc phén loai 1a thu

thé Vla, V1b va V2 va thudc ho thu thé ghép protein G. Thu thé V1a chu yéu duoc dit
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trén té bao ciia hé théng co tron mach méu. Hoat tinh cia chung lam tdng su co mach,
két qua 1 su khang ngoai bién va huyét ap ting. Ngoai ra, thu thé Vla ciing c6 thé phat
hién thiy trong gan. Thu thé V1b (con goi Ia thu thé V3) c6 thé phat hién thiy trong hé
than kinh trung wong. Cling v6i hocmon giai phong corticotropin(CRH), vasopressin
didu tiét su bai tiét nén va do stress gdy ra ctia hocmon adrenocorticotropic (ACTH)
qua thu thé V1b. Thu thé V2 dugc dit trong biéu mo dang dng va biéu mod ctia cac bng
gop trong than. Hoat tinh ciia chiing 1am cho cac biéu mo nay c6 thé thim vao nuéc.
Hién twong nay 1a do su két hop cua cac aquaporin (kénh nuéc dic biét) trong mang té
bao 1ong 6ng cua cac té bao biéu mé.

TAm quan trong ctia vasopressin ddi v6i sy tai hdp thu nude tir nuée tiéu trong
than tré nén rd rang tir hinh &nh 1dm sang cia dai thao nhat, ma do su thiéu hut hocmon
gdy ra, vi dy, do tén thuong tuyén yén. Nhitng ngudi bénh ma cé hinh anh 1am sang
nay bai tiét t&i 20 lit nudc tiéu trén 24 gid néu ho khong dugc thay thé hocmon. Thé
tich ndy tuong ng v&i khoang 10% nudc tiéu ban du. Do tim quan trong cta nd ddi
vOi su tai hép thu nuée tir nude tiéu, nén vasopressin con duge goi 13 hocmon chéng
loi tiéu (ADH). Theo 16 gic, su uc ché dugc hoat tinh cua vasopressin/ADH 1én thu thé
V2 dan dén tang bai tiét nude tiéu. Nguoc lai v6i hoat tinh cda céc chét 1o tiéu khac
(thiazit va cac chét loi tiéu vong), tuy nhién, chit dbi khang thu thé V2 giy ra su bai
tiét nudc ting, ma vé co ban khéng lam ting su bai tiét chit dién phan. C6 niy c6
nghia 14 nho thubc chira chit d6i khang V2, hién tugng ndi cin biang thé tich c6 thé
dugc phuc hdi ma khong anh hudng dén su ndi can b%lng chét dién phéan. Do d6, cac
thubc ¢ hoat tinh cta chit d6i khang V2 dic biét thich hop dé diéu tri tt ca cAc tinh
trang bénh 1y lién quan dén sy qué tai nude cla co thé, ma khong lam ting chit dién
giai mot cach hiéu qua. Su bét thuong 16n v& chét dién giai c6 thé do duoc trong nganh
hoa hoc 14m sang 14 bénh gidm natri huyét (ndng d6 natri < 135mmol/L); d6 13 sy bét
thuong dién giai quan trong nhit & cac bénh nhan, véi ty 16 mic méi 1a khoang 5%
hozic 250 000 trudng hop trong mdt nim tinh riéng & nudc M§. Néu ndng do natri
trong huyét thanh giam xudng dudi 115 mmol/L, sip xay ra trang thai hén mé va tir
vong.

Tuy thudc vao nguyén nhan co ban, tién hanh phan biét giita ching giam natri

huyét giam Iuu lugng mau, thé tich mau binh thuong va ting luru lugng mau. Céc dang
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ting luu lwgng mau vé6i su hinh thanh chimg phil ¢6 ¥ nghia 16n v& mit 14m sang. Vi
du dién hinh vé cac dang nay 1a hoi chimg bai tiét ADH/vasopressin (SIAD) khong
thich hop (vi dy, sau chén thuong so ndo hodc la sy taou & pha‘in duéi co thé trong cac
bénh ung thur bidu mo) va chimng giam natri huyét tang luu luong méau & bénh xo gan,
cac loai bénh than va suy tim [De Luca L. et al., Am. J. Cardiol. 96 (suppl.), 19L-23L
(2005)]. Cu thé, bénh nhan mic suy tim, cho dit ¢6 ching giam natri huyét va ching
tang luu lwong mau kém theo, thuong thé hién murc vasopressin ting cao, ma dugc coi
1a két qua cua su diéu tiét thin kinh dich tiét bi r6i loan trong bénh suy tim [Francis
G.S. et al., Circulation 82, 1724-1729 (1990)].

Su diéu tiét than kinh dich tiét v& co ban tu biéu hién theo sy tdng cao cuda tin
hiéu giao cdm va sy hoat hoa khong phu hop ctia hé renin-angiotensin-aldosteron. Mic
du s rc ché céc thanh phan nay mot mat béi chit phong bé thu thé beta va mit khac
boi chit trc ché ACE hoic chat phong bé angiotensin-thy thé hién 1a mot phn vén c6
trong diéu tri bénh suy tim, su ting cao khong phu hop cua su bai tiét vasopressin
trong bénh suy tim tién trién hién van khong thé duoc diéu tri mot cach day du. Ngoai
hién tugng gitt nudce do cac thu thé V2 gy ra va két qua huyét dong hoc khong c6 1oi
lién quan dén hién tuong nay vé su tai nguoc ting, lam rdng tAm thét trai, 4p suét trong
mach méu phdi va hiéu suit cia tim cling bi anh huéng khong tét béi su co mach do
Vla gay ra. Hon nita, trén co s& dit liéu thir nghi€ém & dong vat, hoat tinh thuc déy su
phinh truéng truc tiép 1én co tim ciing dwgc cho 14 do vasopressin. D6i nguoc tac dung
cla su gidn né thé tich 1én than, ma do su hoat héa cia thu thé V2 gdy ra, hoat tinh truc
tiép 1én co tim dugc kich hoat bang hoat tinh ctia thy thé Vla.

Vi nhitng ly do ndy, cic chit ma rc ché hoat tinh ctia vasopressin 1én thy thé V2
va/hodc Vla thich hop dé didu tri bénh suy tim. Cu thé, cac hop chét c¢6 hoat tinh két
hop 1én ca hai thu thé vasopressin (V1a va V2) phai ¢6 tic dung 1én c4 than va huyét
dong hoc thich hop va do d6 tao ra tiéu st dic biét Iy twdong dé didu tri cho bénh nhan
bi suy tim. Sur cung cép céc chit d6i khang vasopressin két hop ndy cling c6 nghia khi
su giam bat thé tich chi théng qua sy phong bé thu thé V2 ¢6 thé dwa dén su kich thich
ctia cac thu thé thdm thiu va két qua 1a su ting bu trir tip tuc & su giai phong

vasopressin. Vi vy, trong su ving mit cta thanh phan phong bé ddng thoi thu thé
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Vla, tac dung c6 hai cla vasopressin nhu vi du vasoconstriction va phi dai co tim, c6
thé tiép tuc duoc ting cudong[Saghi P. et al., Europ. Heart J. 26, 538-543 (2005)].

Muc dich ciia sang ché 1a d& xult hop chit méi c6 hoat tinh 13 chét dbi khéng
thu thé V1a/V2 chon loc hoic kép hiéu nghi€ém va thich hop dé diéu tri va/hoic ngan
ngira bénh, cu thé hon thich hop dé diéu tri va/hodc ngin ngira cac bénh rbi loan tim
mach.

EP 0412 594-A2, WO 92/20662-A1 va US 2001/0020100-A1 md td cac 4-
(biphenylalkyl)-1,2,4-triazolon c6 hoat tinh angiotensin II-antagonistic dé diéu tri cac
bénh rbi loan tim mach. WO 99/31099-A1 yéu ciu bao ho cac 1,2,4-triazolon dugc thé
khac nhau 1am chét d6i khang thy thé integrin hiru ich trong tri liéu. Su st dung céc
5-aryl-1,2,4-triazolon lam thuc véi hoat tinh bao vé than kinh dugc boc 10 trong
WO 99/54315-A2, va WO 2006/117657-A1 mé ta cac dan Xuét 4,5-diaryltriazolon lam
chét chéng viém. WO 2006/078698-A1 yéu cau bao hd cac hop chit di vong khac nhau
1am chét tc ché phosphataza tyrosin dé diéu trj bénh tiéu duong. WO 2005/105779-A1
boc 16 3-heteroxyclyl-4-phenyltriazol 1am chit wc ché vasopressin V1A, va
WO 2007/134862-A1 md ta cac 5-aryl-1,2,4-triazolon dugc gén theo kiéu amit 1am cac
chit dbi khang vasopressin. WO 00/58306-A1 va WO 00/68227-A1 boc 1§ cac

benzoylpyrazol va isoxazol duogc thé theo kiéu di vong 1am thude diét co.

Ban chit k§ thuit ciia sang ché
Vi céc 1y do néu trén, muc dich cia sang ché 1a dé& xuét hop chit c6 cong thirc

chung (I):

trong do:
R! 1a (C1-Ce)-alkyl, (C2-Ce)-alkenyl hodic (C2-Cs)-alkynyl, mdi chiing c6 thé dugc

thé don dén ba bing cac gdc gidng hodic khac nhau duoc chon tir nhém gdm flo,
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clo, xyano, triflometyl, oxo, hydroxyl, diflometoxy, triflometoxy, (Ci-Cs)-
alkoxy, (C3-C7)-xycloalkyl va phenyl,
trong d6 (C3-C7)-xycloalkyl c6 thé dugc thé 1én téi hai 14n bing céc gbc
gidng hodc khac nhau dugc chon tir nhém gdm flo, triflometyl, (C1-Ca)-
alkyl, oxo, hydroxyl, triflometoxy va (Ci-Cs)-alkoxy
va
trong d6 phenyl ¢6 thé dugc thé ba 1an bing céac gbc khac hodc gidng nhau
dugc chon tir nhém gdm halogen, xyaﬁo, nitro, diflometyl, triflometyl, (Ci-
Cs)-alkyl, hydroxyl, hydroxymetyl, diflometoxy, triflometoxy, (Ci-Cs)-
alkoxy, (Ci-Cq)-alkoxymetyl, hydroxycacbonyl, (Ci-Cs)-alkoxycacbonyl,
aminocacbonyl, mono-(C;-Cs)-alkylaminocacbonyl va di-(C;-Cs)-alkyl-
aminocacbonyl,
hodc
1a (C3-C7)-xycloalkyl ma c6 thé dugc thé mot 1an hodc hai 14n bing cac gdc
giéng hoac khac nhau dugc chon tir nhom gff)m flo, triflometyl, (C1-C4)-alkyl,
oxo, hydroxyl, triflometoxy va (C-Cs)-alkoxy,
1a phenyl, thienyl hoic furyl, mdi ching c6 thé dugc thé don dén thé ba bing
cac gdc gidng hoic khac nhau dwoc chon tir nhém gdm halogen, xyano, nitro,
diflometyl, triflometyl, (C1-C4)-alkyl, hydroxyl, triflometoxy va (C1-Cs)-alkoxy,
l1a nhém —CHz—, —C(=0)— hodc —SO»—,
1a vong phenyl, vong heteroaryl 5 canh ¢6 t6i ba di nguyén tir tir nhém bao gdm
N, O va S hoic vong heteroaryl 6 canh c6 dén ba nguyén tir vong nito,
la phr?m ttr thé dugc chon tir nhom gém flo, clo, brom, xyano, nitro, (Ci-Cs)-
alkyl, (Cs3-Ce)-xycloalkyl, phenyl, hydroxyl, (Ci-Cs)-alkoxy, amino,
aminocacbonylamino, (Ci-Cy)-alkylcacbonylamino, hydroxycacbonyl, (C;-Cs)-
alkoxycacbonyl, aminocacbonyl, mono-(C1-Cs)-alkylaminocacbonyl va di-(Ci-
Cy)-alkylaminocacbonyl,
trong d6 phan tir thé (C1-Cs)-alkyl c6 thé dwoc thé bing hydroxyl, (C1-Ca)-
alkoxy,  carbamoyloxy, hydroxycacbonyl, (Ci-Cs)-alkoxycacbonyl,
aminocacbonyl, mono-(Ci-Cs)-alkylaminocacbonyl hodc di-(Ci-Cs)-alkyl-

aminocacbonyl hodc 1én t6i ba 14n bang flo
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va
trong d6 phan tir thé phenyl c6 thé duoc thé bang flo, clo, xyano, metyl,
triflometyl hodc metoxy,
146 0, 1 hogc 2,
trong d6 trong trudng hop phan tir thé R? 13p lai hai 1an thi nghia ctia n6 co thé
gidng hoic khac nhau,
12 lién két, 14 —O— hoic 1a nhém c6 cong thirc —(CR34R3B),— trong do:
R34 1a hydro, flo hodc metyl,
R3® 13 hydro, flo, (Ci-Cs)-alkyl, hydroxycacbonyl, (Ci-Cs)-alkoxycacbonyl
hodc aminocacbonyl,
trong d6 (C1-Ca)-alkyl c6 thé dugc thé bang hydroxyl hodc carbamoyloxy
hozc 1én t&i ba 1an bang flo,
hoidc
R34 va R3B duoc gin voi nhau va cling tao thanh ciu -(CHa), trong do:
r 1a 62,3, 4 hodc 5
va nhém CH> ciia ciu nay c6 thé dugc thé bang -O-,
va
p 12 s6 1 hoic 2,
trong d6 trong truong hop nhém —CR3AR*®— 13p lai hai 14n thi nghia cia

R34 va R3B trong mdi trudng hop c6 thé gidng hoidc khac nhau,

1a phenyl, naphthyl hoic heteroaryl 5 dén 10 thanh phan c6 téi ba di nguyén tir
vong tir nhém gdm N, O va S, mbi chiing c6 thé dugc thé don dén thé ba bang
cac gbc gibng hoic khac nhau duge chon tir nhém gdm halogen, xyano, nitro,
diflometyl, triflometyl, (C1-Cs)-alkyl, hydroxyl, diflometoxy, triflometoxy va
(C1-Cy)-alkoxy,

va cac muoi, solvat va solvat ctia cdc muoi ctia ching.

Tat ca cac doi tuwong va khia canh sau ddy ma khdng dugc bao ham béi cac yéu

cdu bao ho chi don thudn duoc boc 16 ma khong phai 1a mot phan cua sang ché, ngay

ca khi ching duogc néu dudi dang séng ché.
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M5 ta chi tiét sang ché

Hop chét theo sang ché 14 cac hop chat c6 cong thire (I) va cac mubi, solvat, va
solvat ctia cdc mudi ctia chiing; cac hop chét c6 cong thirc néu duéi ddy dugc bao gém
béi cong thuc (I), va cac mudi, solvat, va solvat ciia cac mudi clia ching; va con céc
hop chit duoc néu dudi day 1a cac vi du thuc hién va duge bao ham bai cong thire (1),
va cac mudi, solvat, va solvat ctia cac mudi ctia chiing; trong pham vi 1a cac hop chét
néu dudi day dugc bao gdm béi cong thirc (I) khong phai 13 cac mudi, solvat da ¢, va
céc solvat cua cac mubi nay.

Tay thude vio cdu tric clia chiung, hop chét theo sang ché co thé ton tai & cac
dang ddng phén 1ap thé khac nhau, tirc 12 & dang dong phan c4u hinh hoic néu phit hop
con & dang ddng phan hinh thé (ddng phan dbi anh va/hodc ddng phan khong dbi
quang, bao gdm cac chét trong trudng hop cia cac chit ddng phan quang hoc). Do d6,
sang ché bao gdm cac chit ddngn phan d6i anh hodc cic chit ddng phan khong dbi
quang va céc hdn hgp twong tmg ctia ching. Phan tir ciu thanh ddng déu vé ddng phan
1ap thé c6 thé dugc tach tir cac hdn hop cuia chit ddng phan déi anh va/hodc ddng phan
di quang theo cach da biét, quy trinh sic ky tét hon 14 dwoc sir dung cho sy tach nay,
cu thé sic ky HPLC trén pha déi xtmg hoic khong d6i ximg.

Trong truong hop hop chét theo sang ché co thé xay ra & dang hd bién, sang ché
bao gdm tit ca dang hd bién.

Ngoai ra, sang ché con bao gom tt ca cac bién thé ddng vi thich hop cua hop
chét theo sang ché. Bién thé ddng vi cta hop chit theo sang ché & diy duoc hidu co
nghia 14 hop chit trong d6 it nhat mdt nguyén tir trong hop chét theo sang ché dugc
trao d6i cho nguyén tir khac c6 cing sd nguyén tir, nhung c6 nguyén tir khdi khéc vé6i
nguyén tir khbi ma thuong hodc hay xay ra. Vi du v& cac ddng vi ma c6 thé duoc két
hop vao hop chét theo sang ché 1a cac ddng vi cua hydro, cacbon, nito, oxy, phospho,
Iru huynh, flo, clo, brom va iot, nhu 2H (deuteri), *H (triti), 1*C, “C, 1N, 170, 180, 2P,
33p, 3G, 348, 358, 368, 18R, 36C], 82By, 123], 124] 1291 3 131, Bién thé ddng vi cu thé cua
hop chét theo sang ché, diic biét 14 cac bién thé trong d6 mot hoic nhiéu ddng vi phéng
xa dugc két hop vao, co thé c6 loi, vi du, cho su kiém tra co ché hoat dong hodc su
phan bd hop chét hoat tinh trong co thé; do kha ning diéu ché va kha ning phat hién
tuong ddi dé dang, dic biét cac hop chit duge danh diu bang cac ddng vi 3H hodc 1“C
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rat thich hop cho muc dich nay. Ngoai ra, su két hop cua céac déng vi, vi du deuteri, c6
thé din dén loi ich trj lidu dac biét do do 6n dinh chuyén héa 16n hon ctia hop chét, vi
du su kéo dai thoi gian ban huy trong co thé hodc sy giam liéu dung hoat tinh yéu cau;
do d6, nhitng bién d6i nay ctia hgp chét theo sang ché trong mét s truong hop ciing c¢6
thé tao thanh phuong 4n dugc wu tién cta sang ché. Cac bién thé ddng vi ciia hop chét
theo sang ché c6 thé duoc didu ché biang cac quy trinh théng thuong da biét voi nguoi
¢6 trinh do trong linh vuc, vi du bang cac phuong phap md ta dudi day va cac phuong
phap mo ta trong phﬁn Vi du thyc hién, bing cach st dung cac bién ddi déng vi tuong
g cuia cac chit phan g dic biét va/hodic hop chit ban diu trong ban mo ta nay.

Mubi dugc uu tién trong ngit canh cua sang ché 1a cac mubi sinh dung cta hop
chét theo sang ché. Ngoai ra con bao gdm cac mudi ma, mic di khong thich hop cho
ung dung dugc, tuy nhién cé thé duoc st dung, vi duy, dé tach, tinh ché hoic bao quan
céc hop chit ctia sang ché.

Mubi sinh 1y dung ctia cac hop chit theo sang ché bao gdbm mubi cong axit cia
axit khoang, axit carboxylic va axit sulfonic, vi du 1a cic mudi cua axit clohydric, axit
brohydric, axit sulfuric, axit phosphoric, axit metansulfonic, axit etansulfonic, axit
toluensulfonic, axit benzensulfonic, axit naphtalendisulfonic, axit axetic, axit
trifloaxetic, axit propionic, axit lactic, axit tartaric, axit malic, axit xitric, axit fumaric,
axit maleic va axit benzoic.

Muébi sinh 1y dung ctia cac hop chit theo sang ché con bao gdm cac mudi voi
bazo thong thudng, nhu, vi du va tét hon 1a mubi kim loai kiém (vi du mubi natri va
mubi kali), mubi kim loai kiém thd (vi du mudi canxi va magie) va mudi amoni, din
xuét tlir amoniac hogc tir amin hitu co ¢6 1 dn 16 nguyén t C, nhu, vi du va tét hon 1a
etylamin, dietylamin, trietylamin, N,N-diisopropyletylamin, monoetanolamin, dietanol-
amin, Trietanolamin, dimetylaminoetanol, dietylaminoetanol, procain, dixyclohexyl-
amin, dibenzylamin, N-metylpiperidin, N-metylmorpholin, arginin, lysin va 1,2-etylen-
diamin.

Solvat trong ngit canh ctia sang ché 1 cic dang ctia hop chét theo sang ché ma
tao thanh phirc hop & trang thai ran hodc 16ng bing su phdi hop vé6i phan tir dung mai.
Céc hydrat 12 mot dang cu thé cta solvat, trong d6 su két hop 1a véi nuéce. Solvat dugce

uu tién trong ngit cdnh clia séng ché 1a cac hydrat.
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Trong ngit canh cuia sang ché, phan tir thé, trir khi ¢6 quy dinh khéc, c6 dinh
nghia sau day:

Trong ngit canh cia sang ché, (C1-Ce)-alkyl va (C1-Ca)-alkyl 12 gbc alkyl mach
thing hodc phan nhanh c6 tir 1 dén 6 va tir 1 dén 4 nguyén tir cacbon. Tt hon 1a gbe
alkyl mach théng hodic phan nhanh c6 tir 1 dén 4 nguyén tir cacbon. Vi du, tét hon 1a
metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 2-
pentyl, 3-pentyl, neopentyl, n-hexyl, 2-hexyl va 3-hexyl.

Trong ngit canh cta sang ché, (C1-Cy)-alkylcacbonyl 1 gbc alkyl mach thing
hodc phan nhanh c¢6 1 dén 4 nguyén tir cacbon ma duoc gin vao phan con lai cia phan
tt qua nhém cacbonyl [-C(=0)-]. Vi dy, t6t hon 1a axetyl, propionyl, n-butyryl,
isobutyryl, n-pentanoyl va pivaloyl.

Trong ngit canh cia sang ché, (C-Ce)-alkenyl 13 gbc alkenyl mach thing hoic
phan nhanh c6 2 dén 6 nguyén tir cacbon va lién két d6i. TSt hon 1a gbc alkenyl mach
thing hozc phan nhanh c6 3 dén 6 nguyén tir cacbon. Vi du, tét hon 14 vinyl, n-prop-1-
en-1-yl, allyl, isopropenyl, 2-metyl-2-propen-1-yl, n-but-1-en-1-yl, n-but-2-en-1-yl, n-
but-3-en-1-yl, n-pent-2-en-1-yl, n-pent-3-en-1-yl, n-pent-4-en-1-yl, 3-metylbut-2-en-1-
yl va 4-metylpent-3-en-1-yl.

Trong ngit canh cta sang ché, (C-Ce)-alkynyl 14 gbc alkynyl mach thing hodic
phan nhénh c¢6 2 dén 6 nguyén tir cacbon va lién két ba. Tét hon 1a gbc alkynyl mach
thing hodc phan nhanh c¢6 3 dén 6 nguyén tir cacbon. Vi du, tét hon 13 etynyl, n-prop-
1-yn-1-yl, n-prop-2-yn-1-yl, n-but-2-yn-1-yl, n-but-3-yn-1-yl, n-pent-2-yn-1-yl, n-pent-
3-yn-1-yl va n-pent-4-yn-1-yl.

Trong ngit canh cta sang ché, (Ci-Cs)-alkoxy 1a gbc alkoxy mach thing hodc
phén nhanh c6 1 dén 4 nguyén tir cacbon. Vi du, t&t hon 13 metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert-butoxy.

Trong ngit canh cta sang ché, (Ci-Cs)-alkoxymetyl 12 gbc alkoxy mach thing
hodc phan nhanh c6 1 dén 4 nguyén tir cacbon ma dwoc gin vao phan con lai cia phan
tir thong qua nhém metylen [-CH-] dugc gén vao nguyén tir oxy. Vi du, tét hon 1a
metoxymetyl, etoxymetyl, n-propoxymetyl, isopropoxymetyl, n-butoxymetyl va tert-

butoxymetyl.
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Trong ngit canh ctia sang ché, (Ci-Cs)-alkoxycacbonyl 13 gbc alkoxy mach
thang hodc phan nhanh ¢ 1 dén 4 nguyén tir cacbon ma dugc gin vao phén con lai cua
phan tir théng qua nhém cacbonyl [-C(=0)-] duoc gin vao nguyén tir oxy. Vi du, tot
hon la metoxycacbonyl, etoxycacbonyl, n-propoxycacbonyl, isopropoxycacbonyl, n-
butoxycacbonyl va tert-butoxycacbonyl.

Trong ngit canh cia sang ché, mono-(Ci-Cs)-alkylamino 1 nhém amino ¢
phan tir thé alkyl mach thing hodc phan nhanh c6 1 dén 4 nguyén tir cacbon. Vi du, tét
hon 1a metylamino, etylamino, n-propylamino, isopropylamino, n-butylamino va tert-
butylamino.

Trong ngit canh ctia sang ché, di-(Ci-Cs)-alkylamino 1 nhém amino c6 hai
phan tir thé alkyl mach thing hoic phan nhanh gidng ho#c khac nhau mdi ching c6 1
dén 4 nguyén tir cacbon. Vi dy, t6t hon 14 N,N-dimetylamino, N,N-dietylamino, N-etyl-
N-metylamino, N-metyl-N-n-propylamino, N-isopropyl-N-metylamino, N-isopropyl-N-
n-propylamino, N,N-diisopropylamino, N-n-butyl-N-metylamino, N,N-di-n-butylamino
va N-tert-butyl-N-metylamino.

Trong ngit canh clia sing ché, mono- va di-(Ci-Ca)-alkylaminocacbonyl 13 céc
nhém amino ma dugc gin vao phan con lai ciia phéan tir thong qua nhém cacbonyl [-
C(=0)-] va 1an luot c6 hai phan tir thé N-alkyl mach thing hodc phan nhanh gidng
hoic khac nhau mdi chiing c6 1 d&n 4 nguyén tir cacbon. Vi duy, tét hon 12 metylamino-
cacbonyl, etylaminocacbonyl, n-propylaminocacbonyl, isopropylaminocacbonyl, n-
butylaminocacbonyl, tert-butylaminocacbonyl, N,N-dimetylaminocacbonyl, N,N-
dietylaminocacbonyl, = N-etyl-N-metylaminocacbonyl, = N-metyl-N-n-propylamino-
cacbonyl, N,N-diisopropylaminocacbonyl, N-n-butyl-N-metylaminocacbonyl va N-tert-
butyl-N-metylaminocacbony].

Trong ngit canh cta sang ché, (Ci-Ca)-alkylcacbonylamino 13 nhém amino ¢6
phan tir thé alkylcacbonyl mach thing hoic phan nhanh ma c6 1 dén 4 nguyén ti
cacbon trong gbc alkyl va dugc gén vao nguyén tir nito thong qua nhém cacbonyl. Vi
du, tét hon 1a axetylamino, propionylamino, n-butyrylamino, isobutyrylamino,
n-pentanoylamino va pivaloylamino.

Trong ngit canh cia sang ché, (C3-C7)-xycloalkyl va (C3-Ce)-xycloalkyl 1a nhém

xycloalkyl vong don, bdo hoa 14n luot c6 3 dén 7 va 3 dén 6 nguyén tir cacbon. Tét hon
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1a gbc xycloalkyl c6 3 dén 6 nguyén tir cacbon. Vi du, t6t hon 1a xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl.

Heteroalkyl 5 thanh phin trong dinh nghia vé vong Q 1a di vong (hetero-
aromatic) ma c6 téng 5 nguyén tir vong va gdm téi ba di nguyén tir vong giéng hodc
khac nhau tir nhém bao gdm N, O va S va dugc gin théng qua nguyén tir vong cacbon
hodc tiy y nhém vong nito. Vi du vé chung la: furyl, pyrolyl, thienyl, pyrazolyl,
imidazolyl, 1,2-oxazolyl (isoxazolyl), 1,3-oxazolyl, 1,2-thiazolyl (isothiazolyl), 1,3-
thiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,4-
thiadiazolyl va 1,3,4-thiadiazolyl.

Heteroaryl 6 thanh phén trong dinh nghia ctia vong Q 1a di vong thom (hetero-
aromatic) c6 tdng 6 nguyén tir vong va chira mot, hai hodc ba nguyén tir vong nito va
duoc gén théng qua nguyén tir vong cacbon. Vi du vé chiing 13 pyridyl, pyrimidinyl,
pyridazinyl, pyrazinyl, 1,2,4-triazinyl va 1,3,5-triazinyl. T6t hon 13 heteroaryl 6 thanh
phin c6 mot hodc hai nguyén tir vong nito nhu pyridyl, pyrimidinyl, pyridazinyl va
pyrazinyl.

Trong ngit canh cua sang ché, heteroaryl 5 dén 10 thanh phan 1a di vong thom
vong don hodc tuy y vong ddi (heteroaromatic) ma co tbng 5 dén 10 nguyén tir vong,
ma chura 1én t6i ba di nguyén tir vong tir nhém gdbm N, O va S va duge gin qua nguyén
tir vong cacbon hoic tity ¥ nguyén tir vong nito. Vi du vé chiing bao gém furyl, pyrolyl,
thienyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isoxazolyl, isothiazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl,
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzothiazolyl, benzo-
triazolyl, indolyl, indazolyl, quinolinyl, isoquinolinyl, naphthyridinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, pyrazolo[3,4-b]pyridinyl. TSt hon 13, gbc heteroaryl 5 dén
10 thanh phin vong don hodc tily y vong dbi c6 téi hai di nguyén tir tir nhém gém N, O
va S. Dic biét t6t hon 13 gbc heteroaryl 5 hodc 6 thanh phan vong do6i c6 t&i hai di
nguyén ti tor nhém gém N, O va S, nhu vi du furyl, thienyl, thiazolyl, oxazolyl,
isothiazolyl, isoxazolyl, pyrazolyl, imidazolyl, pyridyl, pyrimidinyl, pyridazinyl,
pyrazinyl.

Trong ngit canh ciia sang ché, halogen bao gdm flo, clo, brom va iodin. Tét hon

1a clo, flo hodic brom, dic biét tdt hon 1a flo hoc clo.
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Trong ngit canh cta sang ché, phan tir thé oxo 1a nguyén tr oxy ma dugc gin

vao nguyén tir cacbon qua lién ket doi.

Trong nglt canh cua sang ché, tat cad cidc goc ma xdy ra hon mot lan dugce xéc

dinh doc 1ap voi nhau. Néu cac gbe trong hop chét theo sang ché dugc thé, cac gde nay

c6 thé duoc thé don hodc da, trir khi c6 quy dinh khéac. Sy thé bang mot hodic hai hodc

ba phﬁn tir thé giéng hodc khac nhau duoc wu tién. Dic biét wu tién thé béng mot hoac

hai phan tir thé gidng hodc khac nhau. Pic biét rt wu tién 1a thé bing mot phén tir thé.

R}

Trong ngit canh ciia sang ché, wu tién cac hop chit c6 cong thirc (1) trong do:
1a (C1-Ce)-alkyl ma c6 thé dugc thé don dén thé ba bang cic gbc gibng hoic
khac nhau dugc chon tir nhém gdm flo, triflometyl, oxo, hydroxyl, metoxy,
etoxy, (C3-Ce)-xycloalkyl va phenyl,
trong d6 (C3-Cs)-xycloalkyl ¢6 thé duoc thé 18n t6i hai 1an bing cac gbc
gidng hoic khac nhau dwoc chon tir nhém gdm flo, metyl, triflometyl, etyl
va hydroxyl
va
trong d6 phenyl c6 thé duoc thé 1én t6i hai 14n bang cac gbc gibng hoic
khac nhau dugc chon tr nhom gém flo, clo, xyano, metyl, diflometyl,
triflometyl, etyl, hydroxyl, metoxy, triflometoxy, etoxy, hydroxycacbonyl,
metoxycacbonyl, etoxycacbonyl va aminocacbonyl,
hodc
1a (C2-Ce)-alkenyl
hoac
13 (C3-Cs)-xycloalkyl ma c6 thé duoc thé mot 1an hodc hai 14n bang cac gbc
gidng hodc khac nhau dugc chon tir nhém gdm flo, metyl, triflometyl, etyl va
hydroxyl,
1a phenyl hoc thienyl, mdi chiing ma c6 thé dwgc thé mét 1an hozc hai 1an bang
céc gbc gidng hodc khic nhau dugc chon tir nhém gdm flo, clo, xyano, metyl,
triflometyl, etyl, hydroxyl, metoxy, triflometoxy va etoxy,
la nhém —CHz— hoac —SO»x—,
1a vong heteroaryl 5 thanh phan c6 t6i ba di nguyén tir vong tir nhém gdbm N, O

va S hodc vong heteroaryl 6 thanh phan c6 téi hai nguyén tir vong nito, hodc
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1a vong phenyl tily ¥ dugc thé ¢6 cong thic:
=k

ok * *

2A 2A
hodc R

trong do:
1a vi tri gén két v6i nhém L1
va
1a vi tri gén két v6i nhom L2
va
1a hydro, flo, clo, brom, metyl, triflometyl, hydroxymetyl, carbamoyloxymetyl,
hydroxycacbonyl, metoxycacbonyl, etoxycacbonyl, aminocacbony]l,
metylaminocacbonyl hodc tert-butylaminocacbonyl,
1a phén ttr thé duoc chon tir nhém gdm flo, clo, brom, (Ci-Cas)-alkyl, (C3-Ce)-
xycloalkyl, phenyl, (Ci-Cs)-alkoxy, hydroxycacbonyl, (Ci-C4)-alkoxycacbonyl,
aminocacbonyl va mono-(C1-Cs)-alkylaminocacbonyl,
trong d6 phdn tir thé (C1-Cs)-alkyl c6 thé dugc thé biang hydroxyl, (C1-Ca)-
alkoxy, carbamoyloxy, hydroxycacbonyl, (Ci-Cs4)-alkoxycacbonyl hodc
aminocacbonyl hodc 1én t&i ba l4n bang flo
va
trong d6 phan tir thé phenyl c6 thé duoc thé bing flo, clo, metyl hoic triflo-
. metyl,
12 s6 0 hoac 1,
1a lién két hodc 14 nhom cé cong thirc —(CR3AR?B),— trong d6:
R3**  1a hydro hodc metyl,
R3®  1a hydro, (Ci1-Cs)-alkyl, hydroxycacbonyl, (Ci-Cs)-alkoxycacbonyl hodc
aminocacbonyl,
trong d6 (C1-Ca)-alkyl c6 thé dugc thé biang hydroxyl hoic
carbamoyloxy,

va
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p 1a 56 1 hodic 2,
trong d6 trong trudng hop ma nhém —CR3AR?*— 13p lai hai 1an thi nghia
ctia R3A va R3B trong mdi trudmg hop c6 thé gidng hoic khac nhau,

va

Ar? 13 phenyl ma c6 thé duoc thé mot 1an hodc hai 14n bang cac gbc gibng hoic khac
nhau dwgc chon tir nhém gdm flo, clo, xyano, diflometyl, triflometyl, (C1-Ca)-
alkyl, metoxy, diflometoxy, triflometoxy va etoxy,

va mudi, solvat va solvat ciia cac mudi clia ching.

Phuong 4n cu thé theo sang ché bao gdm cac hop chit c6 cong thire (I) trong d6

R! 14 (Ci-Cq)-alkyl ma c6 thé dugc thé mot 1an hodc hai 1an bang cac gbc gidng
hodc khéac nhau dugc chon tir nhém gém flo, triflometyl, oxo va hydroxyl, hodc
1a allyl hoac xyclopropyl,

va mudi, solvat va solvat ctia cic mubi cia chiing.

Phuong 4n cu thé khac cua sang ché bao gdm céc hop chét co cong thirc (I)
trong do:

Ar' 14 phenyl hoic thienyl, mdi chung duoc thé bang gbc duoc chon tir nhém gbm
flo, clo, xyano, metyl, triflometyl, etyl, hydroxyl, metoxy, triflometoxy va etoxy,

va mudi, solvat va solvat ctia cic mudi cia chung.

Phuong 4n cu thé khac cla sang ché bao gdm céac hop chit c6 cong thirc (I)
trong do:

Ar* 13 phenyl ma duoc thé mot 13n hoic hai 14n bang cac gbc gidng hodc khac nhau
duge chon tir nhém gdm flo, clo, xyano, diflometyl, triflometyl, (Ci-Cs)-alkyl,
metoxy, diflometoxy, triflometoxy va etoxy,

va mudi, solvat va solvat ctia cac mubi ciia ching.

Phuong 4n cu thé khéac cta séng ché bao gdm céc hop chét c6 cong thirc (I)
trong do:

Q 12 vong phenyl tity ¥ duoc thé c6 cong thirc

* %

k% * *

hoéc
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trong do:
* 14 diém gén vao nhoém L!
va

** 13 diém gén vao nhom L2,

va

R* 1a hydro, flo, clo, brom, metyl, triflometyl, hydroxymetyl, carb-
amoyloxymetyl, hydroxycacbonyl, metoxycacbonyl, etoxycacbonyl,

aminocacbonyl, metylaminocacbonyl hoéc tert-butylaminocacbonyl,

va muoi, solvat va solvat cua cadc mudi cia chung.

do:

Q

Phuong 4n cu thé khéac cia sang ché bao gdm cac nhém c6 cong thire (I) trong

1a vong pyridyl hodc vong pyrimidinyl cé cong thirc

*k >t *% -t **Y\‘/* **\‘/N\ *
| | | hodc |
N/ , N = ’ N\?N N =~
trong do:
* 1a diém gén vao nhém L!
va

#% 13 diém gan vao nhom L2,

va muoi, solvat va solvat cla cdc mudi ctia ching.

Phuong 4n cu thé khac cta sang ché bao gdm cac hop chét c¢6 cong thirc (I)

trong do:

Q

12 vong heteroarayl 5 canh tity ¥ duoc thé c6 cong thirc
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O—N | N—O | N—N N—N
trong do:
* 1a diém gén vao nhém L!

va
**¥ ] diém gin vao nhém L2,
R?® 14 hydro, metyl hodc triflometyl
va
R% 13 hydro hoic metyl ma c6 thé dugc thé bing hydroxycacbonyl,
metoxycacbonyl hodc aminocacbonyl,
va mudi, solvat va solvat cua cac mudi ciia ching.

Dic biét vu tién trong ngir canh cuia sang ché 1a cac hop chét c6 cong thire (1) trong do:
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R! 14 (Ci-Cs)-alkyl ma c6 thé dwgc thé mot 1an hoic hai 1an bang cac gbc gibng
hodc khac nhau duoc chon tir nhém gbm flo, triflometyl, oxo, hydroxyl va
phenyl,
trong d6 phenyl c6 thé dugc thé bang gbc dugc chon tir nhém gdm flo, clo,
metyl, triflometyl, metoxy, hydroxycacbonyl va metoxycacbonyl,

hodc

1a allyl hodc xyclopropyl,

Ar! 14 phenyl hogc thienyl, mdi chung dugc thé biang gbc dugc chon tir nhém gdm
flo va clo,

L! 1a nhém —CH,—,

Q 1a vong pyridyl, vong pyrimidinyl hodc vong phenyl tily ¥ duoc thé ¢6 cong thirc

N/ N~ NN N~
ok *
R2A

hoac

12 nhom heteroaryl 5 thanh phan ty y dugc thé c6 cong thirc
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*% * *k o * * % S * *k S *
AV U Ve
RZB

* % k%

k¥
~

k3%

N *
X7
N—N\

. oL LN,
AV VS VAR e
R R*

b

H
* **\ * * % N * kK N *
O Y WYY
N N , N—N | N—N
2C

R

k%

|
N * *% * ok *
\ /
J\W¢ , N=N N=N

b b

RZC

% %

N T Y T
N=N oO—N | N—O | N—N

S

hodc **\< W/*

N—N

trong do:

*

la diém gin vao nhém L!

va

**  ]a diém gén vao nhém L2,

R?A 14 hydro, flo, clo, brom, metyl, triflometyl, hydroxymetyl, carb-
amoyloxymetyl, hydroxycacbonyl, metoxycacbonyl, etoxycacbonyl,
aminocacbonyl, metylaminocacbonyl hodc tert-butylaminocacbonyl,

R?® 14 hydro, metyl hoic triflometyl

va

R?® 13 hydro hoic metyl ma c6 thé dugc thé bing hydroxycacbonyl,

metoxycacbonyl hodc aminocacbonyl,
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L?  1alién két hodc nhém —~CHa—

va

Ar?2 13 phenyl ma dugc thé don hodc dbi bing cac gde gidng hodc khac nhau duge
chon tir nhém gdm flo, clo, metyl, triflometyl, metoxy va triflometoxy,

va mubi, solvat va solvat ctia cac mudi ciia chung.

Dic biét rit wu tién trong ngit canh cta sang ché 1a cac hop chét c6 cong thire

(I) trong do:

R! 14 (C1-Ca)-alkyl ma c6 thé dwoc thé mot 14n hodc hai 14n biang cac gbc gibng
hodc khac nhau duoc chon tir nhém gém flo, triflometyl va hydroxyl, hoac rla
xyclopropyl,

Ar! 1 p-clophenyl,

L! l1a nhém —CHa—,

Q la vong pyrimidinyl c6 cong thirc

**W* e **\lr\Nj/*
N\%N N =
hoidc

1a vong heteroaryl 5 thanh phan tiy ¥ duogc thé ¢6 cong thirc

H
%% S % $k S % sk N % *k /N %
o O AT
RZB

g
Wy
k%
|
YN Oy Ty
NN N N=N N=N
R
skk
N Y Y Or
N=N O—N | N—O | N—N
k% S *
hodc \« W/
N—N
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trong do:
* 13 diém gén vao nhém L!
va

**  1a diém gin vao nhém L?,

R?® 13 hydro, metyl hodc triflometyl

va

R?¢ 14 hydro hodc metyl which c6 thé duoc thé bang hydroxycacbonyl,

metoxycacbonyl hodc aminocacbonyl,
12  lalién két hogc nhém —CHa—
va
Ar’>  1a phenyl ma dugc thé don hodc doi bang cac gbc gidng hoic khic nhau dugce
chon tir nhém gdm flo, clo, metyl, triflometyl, metoxy va triflometoxy,
va mubi, solvat va solvat cia cac mudi ciia chiing.

Dinh nghia ctia cac gdc dugc néu cu thé trong su két hop tuong tng hoic su két
hop dugc uu tién cua cac gbc duge thé néu mubn bang su két hop dic biét dugc chi
dinh cho cac gbc ciing bsi dinh nghia vé cdc gbe cla su két hop khac. Su két hop clia
hai hodc nhiéu khoang dugc wu tién néu trén rit duoc wu tién,

Hon nira, sang ché dé xult quy trinh didu ché hop chét c6 cong thic () theo
sang ché, khac biét & chd dan xuét 5-aryl-1,2,4-triazolon c6 cong thic (II)

1
HN /li\N/ R
N
Al (1D,
trong d6 Ar! va R! c6 nghia néu trén,
dugc cho phan Gng trong su cé mét ciia bazo hodc la
[A] v6ihop chét c6 cong thire (I11)

2 1
rZ/L L\ 1

A X

(R%) (110),

n

trong d6 Ar?, L, L2, Q, R? va n ¢6 nghia néu trén

-21-



hoac

[B]

24890

va
X! la nhém chuyén roi nhu clo, brom, iot, mesylat hodc tosylat,

dé cho ra hop chét c6 cong thirc (I)

trong phuong 4n khéic trong trudong hgp L? trong cong thire (I) 1a lién két va
nhém Ar? duge gin vao nguyén tir cacbon ciia vong Q
v6i hop chét c6 cong thire (IV)

x2 L
\X1

(R?), av),

trong d6 L', Q, R? va n ¢6 nghia néu trén,
X! la nhém chuyén o1 nhu clo, brom, iodin, mesylat hodc tosylat
va
X? la nhém chuyén roi, nhu clo, brom, iodin, mesylat hodc triflat, ma dugc
gén vao nguyén tir cacbon ctia vong Q,
dé cho ra chét trung gian c6 cong thire (V)
O

2 1 1
Py
\

N

N

) Ar'
(R, V),

trong d6 Ar!, L1, Q, R, R, X? va n c6 nghia néu trén,
va sau d6 chét ndy duoc ghép, trong sw c6 mit clia chét xuc tac chuyén tiép
thich hop v6i hop chat c6 cong thirc (VI)
Ar*—M (VI),
trong d6 Ar? ¢6 nghia néu trén
va
M 13 nhém cé codng thitc -B(OR*),, -MgHal, -ZnHal hoic -Sn(R); trong do:

Hal 1a halogen, cu thé clo, brom hoic iodin,



hoac

[C]
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R* 14 hydro hodic (C1-Ca)-alkyl hodc ca hai gbc R* dugc gin vio véi
nhau va cing v6éi nhau tao thanh ciu a -(CHz)-, -(CHa)s-,
-C(CH3)2-C(CH3)2- hodc -CH»-C(CH3),-CHa-

va

RS 1a(Ci-Cy)-alkyl,

dé cho ra hop chit c6 cong thire (I-A)
O

e J

Ar L /R
]
r

N7 ON
\

-
) A
(R%) I-A),

n

trong d6 Ar!, Ar?, L!, Q, R!, R? va n ¢4 nghia néu trén,

trong trudng hop L? ¢6 cong thirc (I) 1a nhém —(CR3AR*E),—, nhu néu trén, va
duoc gén vao nguyén tir nito cia vong Q,

v6i hop chét c6 cong thire (VII)

R, (VID),

trong d6 L', R? va n ¢6 nghia néu trén,
Q' 1a vong heteroaryl 5 canh, nhu x4c dinh trén day theo Q, ma chira nguyén
tlr vong nito héa tri duge gin vao nguyén hydro da néu,
va
X! 12 nhém chuyén roi nhu clo, brom, iodin, mesylat hoic tosylat,
d& cho ra chit trung gian c6 cong thirc (VIII)
O

H L J\ R'
\
N
1
.

) A
(R, (VIID),

trong d6 Ar!, L1, Q', R!, R? va n ¢6 nghia néu trén,
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va sau d6 chét nay dugc N-alkyl hoa trong su c¢6 mit ctia bazo v6i hop chét 6

cong thure (IX)
2A

L
PN (X,

A

trong d6 Ar? c6 nghia néu trén,
L?A  lanhém —(CR3*R*B),—, nhu dinh nghia trén day,
va
X3 1a nhém chuyén roi nhu clo, brom, iodin, mesylat hodc tosylat,
dé cho ra hop chit c6 cong thirc (I-B)
O

2A 1 1
L oo ok
Arz/ G \N\ N/
=
1

) Ar
(R, (I-B),

trong d6 Ar', Ar?, L, L?A, Q', R}, R? va n ¢6 nghia néu trén,
va hop chét thu duoc c6 cong thie (I) , (I-A) hodc (I-B) tity ¥ dugc tach thanh cac chét
ddng phan d6i 4nh va/hodc chit ddng phan dbi quang vi/hodc duge bién ddi véi (i)
dung moi phit hop va/hoic (ii) bazo hodc axit thanh cac solvat, mubi va/hoic solvat
ctia cac mudi.

Dung mdi tro cho cac bude xt ly (II) + (III) — (D), (ID) + (IV) — (V), (D) +
(VII) — (VIII) va (VII) + (IX) = (I-B) vi du 1a cac hydrocacbon halogen h6a nhu
diclometan, triclometan, cacbon tetraclorua, tricloetylen hodc clobenzen, cac ete nhu
dietyl ete, diisopropyl ete, metyl tert-butyl ete, tetrahydrofuran, 1,4-dioxan, 1,2-
dimetoxyetan hodc bis-(2-metoxyetyl) ete, cdc hydrocacbon nhu benzen, toluen, xylen,
pentan, hexan, xyclohexan hodc cic phan doan du khoang, hoic dung méi khong
proton hai cuc nhu axeton, metyl etyl keton, etyl axetat, axetonitril, N,N-dimetyl-
formamit(DMF), N,N-dimetylaxetamit (DMA), dimetyl sulfoxit (DMSO), N,N'-
dimetylpropylenurea (DMPU), N-metylpyrolidinon (NMP) hodc pyridin. Ngoai ra,
cling c¢6 thé st dung cic hdn hop cua dung méi di néu. Uu tién st dung tetra-

hydrofuran, axetonitril, axeton hoédc dimetylformamit.
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Bazo thich hgp cho cac budce xi ly (II) + (IIT) — (1), dI) + AV) — (V), (1) +
(VII) — (VIII) va (VIII) + (IX) — (I-B) 1a cac bazo vd co hodc hitu co thong thudng.
Tét hon 1 ching bao gém céac hydroxit kim loai kiém nhu, vi du lithi hydroxit, natri
hydroxit hodc kali hydroxit, kim loai kiém hodc cacbonat kim loai kiém thd nhu lithi
cacbonat, natri cacbonat, kali cacbonat, canxi cacbonat hodc xesi cacbonat, cac akoxit
kim loai kiém nhu natri metoxit hodc kali metoxit, natri etoxit hodc kali etoxit hozic
natri tert-butoxit hodc kali tert-butoxit, cac hydrua kim loai kiém nhu natri hydrua hodc
kali hydrua, cdc amit nhu natri amit, lithi bis(trimetylsilyl)amit hodc kali bis(trimetyl-
silyl)amit hodc lithi diisopropylamit, hodc cac amin hitu co nhu trietylamin, N-metyl-
morpholin, N-metylpiperidin, N,N-diisopropyletylamin, pyridin, 1,5-
diazabixyclo[4.3.0]non-5-en (DBN), 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) hodc
1,4-diazabixyclo[2.2.2]octan (DABCO®). Uu tién st dung kali cacbonat hodc xesi
cacbonat hoac natri hydrua.

O day, bazo dugc st dung & luong tir 1 dén 5 mol, wu tién trong luong tir 1 dén
2,5mol, dua vao Imol hop chét ¢ cong thirc (IT) hodc (VIII). Cac budce xit ly nay c6
thé thy y dwoc tién hanh theo cach c6 lgi véi su bd sung chét xuc tac alkyl hoa nhu, vi
du lithi bromua, natri iodua, tetra-n-butylamoni bromua hodc benzyltrietylamoni -
clorua. Phan tmg thudng duge tién hanh trong khoang nhiét d¢ tir -20°C dén khoang
+150°C, wu tién & nhiét do tir 0°C dén +80°C. Cac phan tmg nay c6 thé duoc tién hanh
tai ap sudt khi quyén, 4p suit ting cao hoic giam (vi du tai &p sut tir khoang 0,5 dén
5bar); nhin chung, cic phan (mg ny duoc tién hanh & 4p suat khi quyén.

Dung méi tro thich hop cho buéc xtt ly (V) + (VI) —» (I-A) 1a, vi duy, cac
hydrocacbon thom nhu benzen, toluen hodc xylen, cac ete nhu dietyl ete, diisopropyl -
ete, metyl tert-butyl ete, 1,2-dimetoxyetan, bis-(2-metoxyetyl) ete, tetrahydrofuran hodc
1,4-dioxan, hodc dung moi khong proton hai cuc nhu axetonitril, N,N-dimetyl-
formamit(DMF), N,N-dimetylaxetamit (DMA), dimetyl sulfoxit (DMSO), N,N'-
dimetylpropylenure (DMPU), N-metylpyrolidinon (NMP) hoic pyridin. Ciing c6 thé sir
dung cac hdn hop ciia dung moi da néu. Uu tién st dung toluen, tetrahydrofuran, 1,4-
dioxan hoac dimetylformamit.

Phan tmg ghép (V) + (VI) = (I-A) thudng duogc thuc hién véi su hd trg clia

chét xtc tac chuyén tiép. Chét xtc tac thich hop cho muc dich nay 13 cac chét xic tac
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déng nhu, vi du, dé)ng(l) jodua, va cu thé, chit xdc tac paladi nhu vi du paladi trén
cacbon hoat hoda, paladi(Il) axetat, bis(triphenylphosphino)paladi(Il) clorua, bis-
(axetonitril)paladi(IT) clorua, [1,1'-bis(diphenylphosphino)ferrocen]paladi(Il) clorua,
bis(dibenzylidenaxeton)paladi(0), tris(dibenzylidenaxeton)dipaladi(0) hoac tetrakis(tri-
phenylphosphino)paladi(0), tiy y trong su két hop véi cac phdi tir phosphan khéc nhur
tri-tert-butylphosphin, 2-dixyclohexylphosphino-2'-(N,N-dimetylamino)biphenyl,
dixyclohexyl[2',4',6'-tris(1-metyletyl)biphenyl-2-yl]phosphan (XPHOS) hodc 4,5-bis-
(diphenylphosphino)-9,9-dimetylxanthen (xantphos) [tham khao, vi dy, J. Hassan et al.,
Chem. Rev. 102, 1359-1469 (2002); V. Farina, V. Krishnamurthy va W.J. Scott, trong:
The Stille Reaction, Wiley, New York, 1998].

Ghép véi aryl boronat [M = B(OR*),; "Phan ung ghép Suzuki"] thuong dugc
tién hanh véi su bd sung ciia bazo vd co. Bazo thich hop cho muc dich nay cu thé 1a
cic cacbonat kim loai kiém, bicacbonat, phosphat, hydrogenphosphat, axetat hoic
florua nhu natri cacbonat, kali cacbonat, natri bicacbonat, kali bicacbonat, trikali phos-
phat, dinatri hydrogenphosphat, dikali hydrogenphosphat, natri axetat, kali axetat, kali
florua va xesi florua. Cac bazo nay ciing c6 thé dugc sir dung ¢ dang dung dich trong
nudc cia chung. Uu tién st dung natri cacbonat hodc kali cacbonat hodc trikali
phosphat.

Bude xt Iy (V) + (VI) = (I-A) thuong tién hanh trong khoang nhiét do tir
khoang +20°C dén +200°C, tdt hon 1a tir +60°C dén +150°C, tai 4p sudt khi quyén.
Tuy nhién, ciing ¢6 thé tién hanh phan tng tai 4p sut giam hodc tang (vi du tai ap suit
0,5 dén 5bar). C6 thé c6 loi khi tién hanh phan tmg véi chiéu xa vi séng.

Trong bién thé cu thé cuia quy trinh [A] néu trén, cac hop chit c6 cong thic (I)
theo sang ché tiy ¥ ciing c6 thé duoc diéu ché bang cach dau tién thy vi hop chét c6
cong thic (I) cho dan xuét 1,2,4-triazolon dugc bao vé tam thoi co cong thuc (X)

O
HN )j\N/ ne
o
o (

A X),

trong d6 Ar' ¢6 nghia néu trén

va
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PG 13 nhém bdo vé thich hgp nhu, vi dy, allyl hodc p-metoxybenzyl,
v6i hop chit c6 cong thirc (I11); san phim thu dugc c6 cong thire (XI)
O

L2 L )k PG
Ar2/ \N N/
1
;

=
) Al
(R) (XD),

n

trong d6 Ar!, Ar?, L1, 1.2, PG, Q, R? va n c¢6 nghia néu trén,
sau d6 co thé, sau khi loai bé nhém bao vé, ma tao ra hop chit c6 cong thire (XII)
o)

o~
2.~ \N

Ar { NH
=(
) Ar1
(R%) (XID),

trong d6 Ar!, Ar?, L!, L% Q, R? va n c6 nghia néu trén,
dugc bién dbi bang phan tmg do bazo gy ra véi hop chét c6 cong thire (XIII)
R—x* (XIII),

trong d6 R! c6 nghia néu trén
va
X4 la nhém chuyén roi nhu clo, brom, iot, mesylat hoéc tosylat,

thanh céc hop chit twong tng c6 cong thire (I).

Su bién ddi twong tw PG — R! ¢6 thé tlly y con xay ra trong qué trinh bién thé

xtr ly [B] va [C] md ta trén ddy, trong mdi trudng hop bit dau véi aryltriazolon dugc

bao vé (X).

Mot s& hop chit c6 cong thire (XI) ma duge béo vé PG theo cach nay ciing c6

hoat tinh dbi khang vasopressin 16n va do d6 ciing dugc bao gdm trong pham vi cia

sang ché, tirc 1a cac hop chét c6 cong thic (I).

Su dua vao va loai bé nhém bao vé PG dugc tién hanh bing phuong phap thong

thuong da biét tir tai liéu ky thuit [xem, vi du, T.W. Greene va P.G.M. Wuts,

Protective Groups in Organic Synthesis, Wiley, New York, 1999]. Do d6, nhém allyl

tdt hon 1a dugc loai bd véi su hd trg cia axit formic trong sy ¢6 mat cia chat xuc tac
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tetrakis(triphenylphosphin)paladi(0) va bazo amin nhu trietylamin. Sy loai b6 nhom
bao vé p-metoxybenzyl tdt hon 13 duoc tién hanh véi su hd tro cia cac axit manh nhu,
vi du, axit trifloaxetic, hodc theo kiéu oxy hoa, vi du béng cach xur ly vai 2,3-diclo-5,6-
dixyano-1,4-benzoquinon (DDQ) hogdc amoni xeri(IV) nitrat.

Phan ting tiép theo (XII) + (XIII) — (I) duoc tién hanh dong thoi véi bude xt Iy
(1) + (II) — (I) md ta trén day. O day, dung mdi tro duge wu tién 1a axeton,
axetonitril, dimetylformamit, dimetyl sulfoxit, toluen, tetrahydrofuran, glycol dimetyl -
ete va cac hdn hgp clia chiing. Pugc vu tién sir dung 1am bazo 1a natri hydrua hodc kali
cacbonat hodc xesi cacbonat. Phan ting thuong dugc tién hanh tai 4p suét khi quyén
trong khoang nhiét do tir 0°C dén +150°C, t6t hon 1 & nhiét do tir +20°C dén +80°C.

Dan xuét 1,2,4-triazolon c6 cong thirc (II) c6 thé duogc diéu ché bat dau véi cac
carbohydrazid c6 cdng thirc (XIV) bing phan ing v6i c4c isoxyanat ¢6 cdng thic (XV)
hoic nitrophenyl carbamat c6 cong thitc (XVI) va su tao vong do bazo gdy ra cua cac
chét trung gian hydrazincarboxamit (XVII) (xem So dd 1):
Buéce 1

O0=C=N—R' XV)

////v O
0 \ !
J N
(@)
(XIV) \ (XVID
o _N
/©/ \ﬂ/ SR bazo
(@]
ON XVD)

D)
Theo cach tuong tu, cling cd thé thu dugc cac dan xuét 1,2,4-triazolon dugc bao
vé tam thoi c6 cong thuc (X), cu thé cac din xuét trong d6 PG la allyl hoic p-

metoxybenzyl.
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Céac hop chit ¢ cong thirc (II) trong d6 L' 1a -CHa- va L2 14 lién két c6 thé
dugc didu ché, vi dy, trong tu nhu quy trinh [B] mo ta trén déy bang cach ghép duogc
xuc tac kim loai chuyén tiép ciia hop chét c6 cong thirc (VI) v6i hop chét ¢ cong thire
(XVIII) va sy halogen hoa gdc tur do tiép theo ctia chét trung gian (XIX) (So dd 2):

So dd 2

o)
N—Hal
XS My a2y o A" o Y A Hal
chét xuc tac AIBN
(R), (R, (R,
(XVIII) (XIX) (II-A)

Trong bién thé cua quy trinh nay, phan Gng ghép duoc tién hanh véi din xuét
este c6 cong thuc (XX); phan Gmg khir tiép theo thanh rugu bic nhit c6 cong thirc
(XXII) va su bién dbi thong thuong, theo tai liéu k¥ thuat, cia chirc hydroxyl thanh
nhom chuyén roi cho ra hop chét twong tmg c6 cong thirc (III-B) (So dd 3):

So d6 3

(0] O
X2 ) Ar? _ Ar
OAlk Ar—M (VD) oAk LiAIH, OH
chéat xuc tac ho3c
NaBH
(R, Ry, 4 (R).  (XXI)
(XX) (XXI)
z.B. SOCI,
hoac
CBr,/PPh,
Ar2
X1

(R}, (II-B)

Theo céch tuong tu, c6 thé didu ché cac hop chit ¢6 cong thirc (III) trong d6 L!

1a -CHz- va L2 1a nhém —(CR3AR?B),—, ma dugc gin vao nguyén tir nito cia vong Q tir
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cac este carboxylic twong tmg c6 cong thirc (XXIV) ma phan cia ching cé thé thu

duoc trong tu nhu quy trinh [C] md ta trén day (xem So dd 4):

So dd 4
o) 0
L2A 2A
H 2.7\ L
a OAk Ar XX A ﬁ o
bazo
2 2
(R, (R), (XX1V)
(XXIID)

‘j Tham khao so db 3

2A

A - ﬁ X'

2

(R), T-C)

Hop chét c6 cong thirc (I) theo sang ché trong d6 vong Q 13 vong heteroaryl 5
thanh phan tiy ¥ ciing c6 thé dugc diéu ché tuong tw nhu cic phuong phap da biét tir
tai liéu k§ thuét thong qua su tdng hop de novo ctia hé heteroaryl dang néi téi. Con
dudng xtr 1y nay c6 thé dugc minh hoa theo cach vi du bang So db phan tng 5-10 duéi
day:

So dd 5 Q = imidazolyl hoéc thiazolyl

, APTYONH

0
2 H 1
Ho ooV PP
\H/\N\ N/ o) j]/\N\ N/
{ [
1 A

> 2
EDC, HOBt Ar
0

(XXV) (XXVII)

Chét phan (ng
NH,OAc Lawesson

o] 0
H R’ R’
NW/\N)kN/ SW/\N)]\N/
Arz/\<\/N \N=< A 2/\<\/N \N—{
r
Ar' Ar'
(XXVIIL) (XXIX)
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So dd 6 Q = 1,2,3-triazolyl
0] O 12
)J\ R1 ///\ Br )k R1 ArZ/ ~N N (XXXI)
HN\ N/ HC HC///\N\ N/ 3 _
N={ bazo N=— Cu(OAc),

Ar N=N N
Ar
(XXXII)
So d6 7 Q = 1,2,3-triazolyl (ch4t déng phan vi tri)
0 o)
J R J R
HNT ONT 1 HCHO g SN N 1. NaN,
e -
2. SOCl, L2
Ar' Al 2. AT \\\CH (XXXIV)
D (XXXTH) Cu(OAG),

-31-



24890

So dd 8 Q = 1,2,4-triazolyl
0 0]
AkO )k R' N R’
\H/\N N~ HNNNH, N7 \”/\N N
\ —_— \
O N—< @) N
Ar' Ar'
(XXXVI) (XXXVID
L. _NH
Arz/ \n/ 2 (@)
(XXX VII) H R’
NH e
- L2 I N N
/0 N\ \ __
hoac Ar N—N N
2 Ar’
27 XL
Ar \\\N (XXXIX) (XL)
Sodd9 Q = 1,2,4-oxadiazolyl
O O
J\ R' & B J\ R H,NOH xH
HN\ N~ N N ///\N\ N »,NOH x HCI
N=< bazo N:<

PyBOP A’ o—N N

(XLII) (XLIV)
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So dd 10 Q = 1,2,4-oxadiazolyl (chit déng phan vi tri)
o]

Hoj]/\N\)I\N/w
5 N% (XXV)

Ar’

0
/ PyBOP \
: NH N )J\ /R1
Y0
~oH Ar N A
:
(XLV) \ bazo / (XLVI)

0
AlkO )k R’
\H/\N\ N
5 = (XXXVI)

1

Ar
Hop chit khac c6 cong thirc (I) theo sing ché c6 thé, néu co loi, ciing c6 thé
dugc didu ché bing cac nhom chire cia cac gde va phan tir thé riéng 18, cu thé duogc liét
ké theo R!, R2, Ar! va Ar?, bét ddu vé6i cac hop chét khac co cong thire (I) thu dugc
bang cic quy trinh trén dy. Nhiing bién d6i nay duoc tién hanh bang cac quy trinh
thong thuong quen thude dbi v6i ngudi b trinh do trong linh vuc va bao gbm, vi du,
cac phan tng nhu phéan tng thé wa nhan hoic ¢6 ai luc véi dién tir, phan ing ghép qua
trung gian kim loai chuyén tiép (vi du, phan tmg Suzuki hodc Heck), oxi hoa, kh,
hydro héa, alkyl hda, axyl hoa, amin hda, hydroxyl hoa, ete hoa, este hoa, tach ete va
thiy phén, sy tao thanh ctia cac nitril, carboxamit, sulfonamit, carbamat va ure, va su
duwra vao va loai bd cac nhém bao vé tam thoi [tham khao quy trinh diéu ché trong phan
Vi du thuc hién dugc mo ta chi tiét trong Phan thir nghiém duéi day].
Céc chét trung gian c6 cong thirc (XXXVI) c6 thé duge didu ché theo cach don
gian bang sy alkyl héa do bazo gy ra clia cic 5-aryl-1,2,4-triazol-3-on c6 cong thic
(II) v&i cac haloaxetic este ¢c6 cong thirc (XLVII); cac axit carboxylic twong ing ¢

cong thirc (XXV) c6 thé thu duge bang su thily phan este tiép theo (xem So dd 11):
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Sodd 11
0 0
AlkO )k R' AlkO )k R'
m/\Hal - HN N \H/\N\ N~
o) N=— o) N:-<
Ar’ Ar'
(XLVID) (D) (XXXVI)
0
thay phan HO )j\ /R1
- o N\ N
b=l
Ar1
(XXV)

Theo cach khac, hop chit c6 cong thirc (XXXVI) ciing c6 thé duoc diéu ché tir
céc N-(alkoxycacbonyl)arylthioamit ¢6 cong thirc (XLIX), ma da dugc biét trong tai
liéu k¥ thuat [xem, vi du M. Arnswald, W.P. Neumann, J. Org. Chem. 58 (25), 7022-
7028 (1993); E.P. Papadopoulos, J. Org. Chem. 41 (6), 962-965 (1976)], bing phan
mg v6i cac hydrazinoaxetic este c6 cong thirc (XLVIII) va su alkyl héa tiép theo tai

N-4 cua triazolon (L) (So d6 12):

So dd 12
H
A'kOm/\NH ‘ AKkO._ N _Ar nhiét
H  He + \”/ \I(
@) NH, 0 S
(XLVIII) (XLIX)

bazo

O O
AkO J\ R—x* (x1un  AkO J\ _R
TN - T N
I = I =l
Ar' Ar'
(L) (XXXVI)
Su phén tach cta hop chét theo sang ché thanh céc chdt ddng phan d6i anh
va/hodc chit ddng phan khong @i quang twong tmg c6 thé din ra khi thich hop, tiy
thudc vao tinh thich hop, ngay ca tai giai doan ciia cac chét trung gian riéng 1é, nhu

duoc néu trén day, ma sau d6 dugc cho phan tng tiép tuc & dang phan tach theo cac

budc ciia quy trinh mé ta trén ddy. Su phén tach ciia cac chit ddng phan lap thé nay c6
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thé dugc tién hanh bing cic phuong phap truyén thng da biét dbi v6i ngudi cé trinh
d6 trong linh vuc. Uu tién st dung cac phuong phap sic ky, cu thé sic ky HPLC trén
pha khéng d6i xtmg hozc ddi ximg.

Hop chit c6 cong thirc (IV), (VI), (VII), (IX), (XIII), (XIV), (XV), (XVI),
(XVIID), (XX), (XXIII), (XXVI), (XXXI), (XXXIV), (XXXVII), (XXXIX), (XLII),
(XLV), (XLVII), (XLVIII) va (XLIX) hoac la c6 bén trén thi trudong hodc 1a duwgc mo
ta nhu trong tai liéu k¥ thuat, hodc chung co thé dugc diéu ché theo cach hién nhién
d6i voi nguoi 6 trinh dd trong linh vuc twong tu nhu phwong phép da cong bd trong
tai lidu k¥ thuat. Nhidu quy trinh chi tiét va tham khao tai lidu ky thuat dé diéu ché cac
nguyén liéu nay ciing c6 thé tim thiy trong phan Thir nghiém trong muc didu ché cac
nguyén liéu va chét trung gian.

Hop chét theo sang ché s& hitu dic tinh duge va co thé dugc sir dung dé ngan
ngira va/hodc diéu tri cac bénh khac nhau va tinh trang do bénh gay ra & ngudi va dong
vat.

Hop chét theo sang ché 1a cac chét dbi khang thy thé V1a/V2 chon loc hoic kép
hiéu nghiém, ma wrc ché hoat tinh vasopressin in vitro va in vivo. Ngoai ra, hop chét
theo sang ché con thich hop lam chit di khang tai thu thé oxytoxin lién quan.

Hop chét theo sang ché dic biét thich hop dé phong ngira va/hodc diéu tri bénh
tim mach. Trong lién hé nay, c4c loai bénh duéi dy c6 thé 1a vi du va uu tién duoc dé
cép la cac chi dinh muc tiéu: bénh suy tim cép va mén tinh, bénh ting huyét ap dong
mach, ching dau thét nguc én dinh va khong 4n dinh, thiéu mau co tim, nhdi mau co
tim, ching xo cing dong mach, ching loan nhip tim tdm nhi va tdm thét, con tam thoi
va thiéu mau cuc b, dot quy, bénh tim mach do viém, bénh mach ngoai bién va mach
tim, bénh rdi loan tudn hoan ngoai bién, ting huyét 4p dong mach phdi, co thit dong
mach vanh va dong mach ngoai bién, chimg huyét khdi, bénh huyét khdi, sy hinh thanh
cd truéng va chimg hep truc trang vi du sau khi diéu trj tan huyét khdi, nong rong duéi
da — qua da (PTA), nong rdng long dong mach vanh qua da (PTCA), chy ghép tim va
phiu thuit tim nhén tao.

Trong ngit canh cia sang ché, thuat ngit suy tim con bao gbm cac dang bénh cu
thé hodc lién quan nhu suy tim phai, suy tim trai, thiéu ning toan bg, bénh co tim do

thiéu méau cuc bd, bénh co tim gian ng, khuyét tat tim bam sinh, khuyét tat van tim, suy
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tim véi khuyét tat van tim, chirng hep van hai 14, thiéu van hai 14, chimg hep van dong
mach chu, thiéu van phéi, khuyét tat van tim két hop, viém co tim (viém co tim), viém
co tim man tinh, viém co tim cip tinh, viém co tim do vi rat, suy tim do tiéu duong,
bénh co tim do ddc td rugu, bénh tich lily & tim, suy tim tdm truong va suy tim tdm thu.

Hon nita, hop chit theo sang ché thich hop 1am chét 1oi tiéu dé diéu trj ching
phi, va bénh rdi loan dién giai, cu thé chimg giam natri huyét tang luu lwong mau va
luu lvgng méu binh thuong.

Hop chét theo sang ché con thich hgp cho phong nglra va/hoic diéu tri bénh
than da u nang (PCKD) va hoi chiing bai tiét ADH khong du (SIADH).

Hon nita, hop chit theo sang ché c6 thé dugc str dung cho phong ngilra va/hodc
didu tri bénh xo gan, d4i thoai dudng va bién chimng cta d4i thao dudng nhu vi du bénh
than va bénh than kinh, suy than cép va man tinh va suy than nhe man tinh.

Hon nita, hop chét theo sang ché con thich hgp cho phong ngira va/hoiic diéu tri
rdi loan than kinh trung wong nhu trang théi lo ling va suy nhugc, bénh ting nhan 4p
va ung thu, cu thé u phéi.

Hon nita, hop chét theo séng ché c6 thé duoc sir dung dé phong ngira va/hoic
didu tri bénh do viém, bénh hen, bénh dudng hd hép tic nghén man tinh (COPD), tinh
trang dau, su phi dai tuyén tién liét, bai tiét khong kiém ché, viém bang quang, bang
quang hoat dong qua manh, bénh trén tuyén thuong than nhu vidu u té bao wa crom va
chirng ngdp mau thugng than, bénh & rudt nhu vi du bénh Crohn va ti€u chdy, hodc
bénh rdi loan kinh nguyét nhu vi du chung théng kinh hodc lac ndi mac tir cung.

Nho thong tin v& hoat tinh ctia chiing, hop chét theo sang ché dic biét thich hop
dé didu tri va/hodc phong ngira bénh suy tim cip va man tinh, chiing giam natri huyét
tang luu lwong mau va luu lugng mau binh thudong, bénh xo gan, cd truéng, chimg phu
va hoi chimg bai tiét ADH khong du (SIADH).

Ban mo ta bdc 10 viéc sir dung hop chét theo séng ché dé diéu tri va/hoac phong
nglra bénh, cu thé cac bénh néu trén.

Ban mo ta cling boc 1§ viéc st dung hop chét theo sang ché dé san xuét thubc dé
diéu tri va/hodic phong ngtra bénh, cu thé bénh néu trén.

Hop chét theo sang ché c6 thé duoc st dung mdt minh hoic néu cin trong su

két hop véi cac hoat chét khac. Muc dich khac cua séng ché 1a cac thudc chira it nhét
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mat trong sb cac hop chét theo sang ché va mdot hoic nhiéu hoat chét dugc, cu thé dé

didu tri va/hodc phong ngira bénh néu trén. Vi du va wu tién ddi véi cac hoat chét két

hop thich hgp cho muc dich nay la:

e céc nitrat hitu co va chit cho NO, vi du natri nitroprussit, nitroglyxerin, isosorbid
mononitrat, isosorbid dinitrat, molsidomin hodc SIN-1, va NO hit;

e chét loi tiéu, cu thé chét loi tiéu vong, va cac thiazit va chét 1oi tiéu kiéu thiazit;

e cic hop chit hoat tinh hudng co duong, nhu vi du cac glycosit tim (digoxin), va céc
chit chu vén beta-adrenergic va dopaminrgic nhu isoproterenol, adrenalin,
noradrenalin, dopamin va dobutamin;

e hop chit ma @c ché sy thodi héa clia guanosin monophosphat mach vong (cGMP)
va/hodc adenosin monophosphat dang vong (cAMP), nhu vi du cic chit (rc ché
phosphodiesteraza (PDE) 1, 2, 3, 4 va/hodc 5, cu thé chét &rc ché PDE 5 nhu sildena-
fil, vardenafil va tadalafil, va chét e ché PDE 3 nhu amrinone va milrinon;

e peptit natriuretic nhu vi du “peptit natriuretic tim nhi” (ANP, anaritit), “peptit natri-
uretic loai B” hodc “peptit natriuretic ndo” (BNP, nesiritit), "pepit natriuretic loai C"
(CNP) va urodilatin;

e chét nhay canxi nhu vi du va uu tién levosimendan;

e chit hoat hoa phu thudc NO- va heme ciia guanylat xyclaza, nhu cu thé xinaciguat
va con cac hop chét dugc mo ta trong WO 01/19355, WO 01/19776, WO 01/19778,
WO 01/19780, WO 02/070462 va WO 02/070510;

e chit kich thich ddc 14p NO nhung phu thudc heme ciia guanylat xyclaza, nhu vi du
riociguat va con cac hop chét duge md ta trong WO 00/06568, WO 00/06569, WO
02/42301 va WO 03/095451;

e chit trc ché neutrophil elastaza & ngudi (HNE), nhu vi du sivelestat hoic DX-890
(reltran);

e hop chét trc ché thac bién nap tin hiéu, nhu vi du chét e ché tyrosin kinaza, cu thé
sorafenib, imatinib, gefitinib va erlotinib;

e hop chét tac dong dén su chuyén hoéa ndng lugng nhu vi du va uu tién etomoxir,
dicloaxetat, ranolazin hoac trimetazidin;

e chét c6 hoat tinh chdng huyét khdi, nhu vi du va uu tién tir nhém gdm chét wrc ché

su két tu huyét khdi, chét chéng dong hodc chét tiéu soi huyét;
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e hoat chit 1am ha huyét 4p, nhu vi du va uu tién tr nhém gbm chét ddi khang canxi,
chit ddi khang angiotensin AIl, chit @c ché ACE, chét e ché vasopeptidaza, chit
tic ché endopeptidaza trung wong, chét trc ché renin, chit phong bé thy thé alpha,
chét phong bé thu thé beta, chét dbi khang thu thé mineralocorticoid va chit e ché
rho-kinaza; va’/hodc

e hoat chét cai bién sy chuyén héa chét béo, nhu vi du va wu tién tir nhém gbdm chét
chu van thu thé thyroid, chét ¢c ché su téng hop cholesterol nhu Vi du va uu ti€n
chét tc ché su téng hop HMG-CoA reductaza hodc squalen, chit e ché ACAT,
chét ¢ ché CETP, chét (tc ché MTP, PPAR-alpha, chit chii van PPAR-gamma
va/hodc PPAR-delta, chét tc ché su hép thu cholesterol, chét e ché lipaza, chét hép
phu axit polyme gallic, chat trc ché su tai hdp thu axit gallic va chat déi khéng
lipoprotein(a). |

Trong phuong 4n wu tién cua sang ché, hop chét theo séng ché dugc dung két
hop véi chat lgi tiéu nhu vi du va uu tién furosemid, bumetanit, torsemit,
bendroflumethiazit, clothiazit, hydroclothiazit, hydroflumethiazit, methyclothiazit,
polythiazit, triclomethiazit, clothalidon, indapamit, metolazon, quinethazon,
axetazolamit, diclophenamit, methazolamit, glyxerin, isosorbit, mannitol, amilorit hodc
triamteren.

Céc chét v6i hoat tinh chéng huyét khdi duge wu tién hidu 14 c6 nghia 1a cac
hop chét tir nhém gbm chét e ché su két tu tiéu clu, chit chéng dong hoic chét tidu
soi huyét.

Trong phuong 4n wu tién ciia sang ché, hop chét theo sang ché duoc ding két
hop véi chit tc ché su két tu tiéu ciu nhu vi du va wu tién aspirin, clopidogrel,
ticlopidin hodc dipyridamol.

Trong phuong é4n uu tién cua sang ché, hop chét theo sang ché dugc ding két
hop v6i chit &rc ché trombin nhu vi du va uu tién ximelagatran, melagatran, dabigatran,
bivalirudin hodc clexan.

Trong phuong 4n uwu tién cua sang ché, hop chét theo séng ché dugc ding két
hop v6i chit d6i khang GPIIb/IIIa nhu Vi du va uwu tién tirofiban hodc abciximab.

Trong phuong 4n wu tién ciia sang ché, hop chét theo sang ché dugc dung két

hop v6i chét e ché yéu té Xa nhu vi du va wu tién rivaroxaban, DU-176b, apixaban,
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otamixaban, fidexaban, razaxaban, fondaparinux, idraparinux, PMD-3112, YM-150,
KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803,
SSR-126512 hodc SSR-128428.

Trong phuong 4n wu tién cia sang ché, hop chit theo sang ché dugc ding két
hop vé6i heparin hogic din xuét heparin phén tir lugng thip (LMW).

Trong phuong 4n uu tién cua sang ché, hop chét theo sang ché dugc ding két
hop véi chét chi van vitamin K nhv vi du va wu tién coumarin.

Chét 1am ha huyét ap duoc hiéu tdt hon 1a cac hop chét tir nhém gdm chat déi
khéng canxi, chat dbi khang angiotensin All, chit tc ché ACE, chit tc ché
vasopeptidaza, chét rc ché endopeptidaza trung uong, chét d6i khang endothelin, chit
trc ché renin, chét phong bé thu thé alpha, chit phong bé thu thé beta, chét di khang
thu thé mineralocorticoid, chét trc ché rho-kinaza va chét loi tiéu.

Trong phuong 4n wu tién ciia sang ché, hop chét theo sang ché duoc dung két
hop v&i chat dbi khang canxi nhu vi du va wu tién nifedipin, amlodipin, verapamil hogc
diltiazem.

Trong phuong 4n uu tién cua sang ché, hop chit theo sang ché duoc dung két
hop v&i chit d6i khang angiotensin AIl nhu vi du va uu tién losartan, candesartan,
valsartan, telmisartan hodc embusartan.

Trong phuong 4n vu tién ciia séng ché, hop chét theo sang ché dugc ding két
hop véi chét e ché ACE nhu vi du va wu tién enalapril, captopril, lisinopril, ramipril,
delapril, fosinopril, quinopril, perindopril hodc trandopril.

Trong phuong &n wu tién clia sang ché, hop chét theo sang ché duoc ding két
hop v&i chét e ché vasopeptidaza hoic chét trc ché endopeptidaza trung wong (NEP)
nhu vi du va uu ti€én omapatrilat hodc AVE-7688.

Trong phuong &n wu tién cua sang ché, hop chét theo sang ché duoc ding két
hop véi chat dbi khang endothelin nhu vi du va uu tién bosentan, darusentan,
ambrisentan hodc sitaxsentan.

Trong phwong 4n wu tién cta sang ché, hop chét theo sang ché dugc ding két
hop v6i chét tre ché renin nhu vi du va uu tién aliskiren, SPP-600 hogc SPP-800.

Trong phuong 4n uu tién cta sang ché, hop chét theo sang ché dwoc dung két

hop v&i chat phong bé thu thé alpha-1 nhu vi du va wu tién prazosin.
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Trong phuong 4n wu tién ciia sang ché, hop chit theo séng ché duoc dung két
hop v6i chét phong bé thu thé beta nhu vi du va wu tién propranolol, atenolol, timolol,
pindolol, alprenolol, oxprenolol, penbutolol, bupranolol, metipranolol, nadolol,
mepindolol, carazalol, sotalol, metoprolol, betaxolol, celiprolol, bisoprolol, carteolol,
esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol, epanolol hodc bucindo-
lol.

Trong phuong 4n uu tién cua sang ché, hop chit theo sang ché dugc ding két
hop v6i chit dbi khang thu thé mineralocorticoid nhu vi du va wu tién spironolacton,
eplerenon, canrenon hodc kali canrenoat.

Trong phuong 4n uu tién ciia sang ché, hop chét theo sang ché dugc ding két
hop véi chit trc ché rho-kinaza nhu vi du va wu tién fasudil, Y-27632, SLx-2119, BF-
66851, BF-66852, BF-66853, KI-23095 hodc BA-1049.

ChAt bién dbi su chuyén hoa chit béo dugc hiéu tt hon 1a cac hop chit tir nhém
gbm chéit wc ché CETP, cht chi van thy thé thyroid, chét wc ché su téng hop
cholesterol nhu HMG-CoA reductaza hodic chét trc ché sy tbng hop squalen, chét tc
ché ACAT, chét &c ché MTP, chit chi vin PPAR-alpha, PPAR-gamma va/hoic
PPAR-delta, chit uc ché su hép thu cholesterol, chét hép phu axit gallic polyme, chét
trc ché su tai hp thu axit gallic, chit @rc ché lipaza va chét d6i khang lipoprotein(a).

Trong phuong 4n uu tién cua sang ché, hop chat theo sing ché dugc ding két
hop v&i chét e ché CETP nhu vi du va wu tién torcetrapib, dalcetrapib, anacetrapib,
BAY 60-5521 hodc vacxin CETP (CETi-1).

Trong phuong 4n uu tién clia sang ché, hop chét theo sang ché duoc ding két
hop v6i chét dbi khang thu thé thyroid nhu vi du va wu tién D-thyroxin, 3,5,3'-
triitodothyronin (T3), CGS 23425 hodc axitirom (CGS 26214).

Trong phwong 4n uu tién cta sang ché, hop chit theo sang ché dugce ding két
hop v6i chit trc ché HMG-CoA reductaza tir nhém gdm céc statin nhu vi du va wu tién
lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rosuvastatin hodc
pitavastatin.

Trong phuong 4n uvu tién cia sang ché, hop chét theo sang ché duoc ding két
hop vé6i chét e ché su tdng hop squalen nhu vi du va wu tién BMS-188494 hoic TAK-
475.
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Trong phuong 4n wu tién cua sang ché, hop chét theo sang ché duoc dung két
hop v6i chét tc ché ACAT nhu vi du va wu tién avasimib, melinamit, pactimib,
eflucimib hoac SMP-797.

Trong phwong 4n wu tién cia sang ché, hop chét theo sang ché duoc ding két
hop vé6i chit wc ché MTP nhu vi du va wu tién implitapid, BMS-201038, R-103757
hoac JTT-130.

Trong phuong 4n uu tién cia sang ché, hop chét theo sang ché dugc ding két
hop v&i chéit chi van PPAR-gamma nhu vi du va uu tién pioglitazon hoic rosiglitazon.

Trong phuong 4n wu tién cta sang ché, hop chét theo sang ché duoc ding két
hop véi chét chu van PPAR-delta nhu vi du va uu tién GW-501516 hoic BAY 68-
5042.

Trong phwong 4n uu tién ciia sang ché, hop chét theo sang ché duoc dung két
hop vé6i chit trc ché su tai hip thu cholesterol nhu vi du va wu tién ezetimib, tiquesid
hodc pamaquesid.

Trong phuong 4n uu tién cia sang ché, hop chét theo sang ché dugc ding két
hop v6i chét trc ché lipaza nhu vi du va uu tién orlistat.

Trong phuong 4n uu tién ciia sang ché, hop chit theo sang ché dugc ding két
hop véi chit rc ché sy hdp phu axit gallic polyme nhu vi du va wu tién cholestyramin,
colestipol, colesolvam, cholestagel hodc colestimit.

Trong phwong 4n uu tién ciia sang ché, hop chét theo sang ché duoc ding két
hop vé6i chét e ché sy tai hip thy axit gallic nhu vi du va wu tién chit (c ché ASBT (=
IBAT) nhu vi du Vi du AZD-7806, S-8921, AK-105, BARI-1741, SC-435 hoac SC-
635.

Trong phuong 4n wu tién cia sang ché, hop chét theo sang ché dugc dung két
hop véi chét ddi khang lipoprotein(a) nhu vi du va wu tién gemcaben canxi (CI-1027)
hodc axit nicotinic.

Muc dich khéc cta sang ché 1a cac thudc chira it nhit mot hop chét theo sang
ché, thuong cing véi mot hodc nhidu chit phu trg tro, khong doc, thich hop vé mat
duogc va hitu dung cho cac muc dich néu trén.

Hop chét theo sang ché c6 thé cé tic dong trén toan co thé va/hoic tai chd. Vi

muc dich nay, ching c¢6 thé duoc ding theo cach thich hop, nhu Vi du bang dudng
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uéng, ngoai dudng ti€u hoa, phéi, mili, dudi ludi, ma, am dao, da, 4p da, mang két
hodc mét hodc 1am vat ciy ghép hoic stent.

Dbi v6i cac con dudng dung nay, hop chét theo sang ché c6 thé dugc dung &
dang dung thich hop.

Pé dung dudng ubng, dang ding theo tinh trang k¥ that, giai phong hop chét
theo sang ché mét cach nhanh chéng va/hodc theo cach bién dbi, ma chira hop chét
theo séng ché & dang tinh thé va/hodc vo dinh hinh va/hodc hoa tan nhu vi du vién nén
(vién nén khong boc hodc vién nén boc, nhu vi du cé 16p boc chéng dich da day hodc
hoa tan chdm hodc khong hoa tan, ma kiém soat su giai phong hop chét theo sang ché),
vién nén phan rd nhanh chong trong khoang miéng hodc mang/vién nhén, mang/san
phém thang hoa, vién nang (vi du vién nang gelatin cirng hoéc mém), vién nén boc
duong, hat, vién tron, bdt, nhii tuong, huyén phu, son khi hodc dung dich déu thich
hop.

Céch ding ngoai dudng tiéu hoa c6 thé duoc thuc hién bang cach bd qua bude
hép thu (vi dy, dung duong trong tinh mach, trong dong mach, trong tim, trong tiy
sbng hodc trong thit lung) hodic bing cach bao gdbm budc hip thu (vi du, ding duong
trong co, dudi da, trong da, trén da hodc trong mang bung). Cac dang dung thich hop
cho céc dung ngoai dudng tidu héa bao gdm cac ché pham tiém va tiém truyén & dang
dung dich, huyén phu, nhil twong, san pham thing hoa hozc bt v6 tring.

Péi véi cac duong dung khéc, vi du ché phém hit (bao gém dung cu hit bdt va
binh khi dung), thuéc nhé miii, dung dich hodc phun, vién nén dé dung dudng ludi,
dudi Iudi hodc m4, vién nén, mang/vién nhén hoic vién nang, vién dan, ché phém
duong ubng hodc mat, vién dat am dao, huyén phi trong nuée (nude thom, hdn hop c6
thé l4c), huyén ph thu hat bdi chit md, thudc md, kem, hé théng trj liéu ap da (vi du,
thudc cao), sita, bot nhio, bot, bot bui, vat céy ghép hodc stent déu thich hop.

Pudng ubng ubng hoic ngoai dudng tiéu héa, cu thé dudong ding ubng va trong
tinh mach dugc uu tién.

Hop chét theo séang ché c6 thé dugc bién dbi thanh cac dang duong dung da
néu. Piéu nay c6 thé dugc thuc hién theo cach da biét v& ban chit bang cach tron voi
cac chét phu trg tro, khong ddc, thich hop vé mit dugc ly. Céc chét phu trg nay bao

gém chét mang (vi du xenluloza vi tinh thé, lactoza, mannitol), dung mdi (vi du,
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polyetylen glycol 16ng), chit nhii héa va chit phan tan hoic chit 1am wét (vi du natri
dodecylsulfat, polyoxysorbitan oleat), chat lién két (vi du polyvinylpyrolidon), polyme
tdng hop va tu nhién (vi du albumin), chit 6n dinh (vi du. chét chéng oxy hoa nhu vi
du axit ascorbic), chit mau (vi du hat mau hitu co nhu vi du oxit sét) va huong va/hodc
chét diéu chinh mui.

Nhin chung, dé dat dugc két qua hitu hiéu & duong ding ngoai dudong tiéu hoa,
phat hién ra ring nén ding cac luong khoang tir 0,001 dén 10mg/kg, wu tién khoang tir
0,01 dén 1mg/kg khdi luong. O duong ding ubng, lidu dung 1a khoang 0,01 dén
100mg/kg, wu tién khoang tir 0,01 dén 20mg/kg va dic biét wu tién 1a tir 0,1 dén
10mg/kg khéi lrong.

Tuy nhién, d6i khi c6 thé cin phai thay dbi lugng néu trén, cu thé tiry thudc vao
can ning, dudng dung, dap Ung cua timg ngudi voi hoat chét, ban chét cta ché phdm
va thoi gian hodc khoang cach thoi gian sit dung thude. Do do, trong mdt sb trudng
hop, ¢6 thé st dung lugng nhé hon lwong t6i thiéu néu tré, trong khi & mot sb truong
hop khac c¢6 thé phai sir dung lwong vugt qué gii han trén néu trén. Trong trudng hop

ding céac lwong 16n hon, nén chia chung thanh nhiéu lwong dé sir dung trong ca ngay.

Vi du thye hién sang ché

Céc vi du thuc hién sau ddy minh hoa sang ché. Sang ché khong bi gi6i han &
céc vi du nay.

Trir khi duoc néu khac, ty 18 phan trim néu trong thir nghiém dudi ddy va cac vi
du 1a ty 18 khéi lugng, phan 14 phan khéi luong, va céc ty 1& dung mdi, ty 16 pha lodng
va thong tin ndng d6 vé cac dung dich chét 16ng/chét 16ng mdi ching déu dua trén thé
tich.

A. Vidu

Viét tat va cum tur viét tat:

Ac axetyl

AIBN 2,2'-azobis-2-metylpropanenitril
Alk Alkyl

Boc tert-butoxycacbonyl

Ex. Vidu
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HOBt
HPLC
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LC/MS
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NMR
OAc

Ph
PyBOP

quant.
rac

RT
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ion hoa héa hoc (trong MS)

ion héa hoéa hoc truc tiép (trong MS)
1,2-dimetoxyetan
N,N-dimetylformamit

dimetyl sulfoxit

N'-(3-dimetylaminopropyl)-N-etylcarbodiimit hydroclorua

lwong du ddng phan dbi anh

etyl axetat

(c&c) duong luong

ion hoa phun dién ti (trong MS)
sic ky khi-khéi phd ghép

gio

halogen
1-hydroxy-1H-benzotriazol hydrat
Ap sudt cao, séc ky 16ng cao ap
cO dac

sic ky 16ng- phd khéi ghép

lithi diisopropylamit

lithi hexametyldisilazan

Phut

khéi phd

metyl tert-butyl ete

Tréc phd cong hudng tir hat nhan
Axetat

Para

Phenyl
benzotriazol-1-yloxytris(pyrolidino)phosphoni
phosphat

Dinh lugng (hiéu suét)

raxemic / raxemat

nhiét do trong phong
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R¢ thoi gian duy tri (trong HPLC)
THF Tetrahydrofuran

TMOF trimetyl orthoformat

uv trdc phd cuc tim

thé tich/thé tich ty 18 theo thé tich (ctia dung dich)

LC/MS, GC/MS va phuong phéap HPLC:

Phuong phap 1 (LC/MS):

Loai dung cu MS: Micromass ZQ; loai dung cu HPLC: Waters Alliance 2795; cot:
Phenomenex Synergi 2,451 MAX-RP 100A Mercury 20 mm x 4 mm; pha dong A: 11
nude + 0,5ml axit formic ndng d6 50%, pha dong B: 11 axetonitril + 0,5ml axit formic
ndng d6 50%; gradien: 0,0 phut 90% A — 0,1 phit 90% A — 3 phat 5% A — 4 phut
5% A — 4,01 phut 90% A; luu luwgng: 2ml/phut; 10: 50°C; phat hién UV: 210nm.
Phuong phap 2 (LC/MS):

Dung cu: Micromass Quattro Micro MS v6i HPLC Agilent Series 1100; cot: Thermo
Hypersil GOLD 3p 20mm x 4mm; pha dong A: 11 nudc + 0,5ml axit formic ndng do
50%, pha déng B: 11 axetonitril + 0,5ml axit formic nf‘mg do 50%; gradien: 0,0 phut
100% A — 3 phiat 10% A — 4 phat 10% A — 4,01 phat 100% A (luvu lugng
2,5ml/phat) — 5,00 phat 100% A; 10: 50°C; luu lwgng: 2ml/phut; Phat hién UV:
210nm.

Phuong phap 3 (LC/MS):

Dung cu: Micromass QuattroPremier véi Waters UPLC Acquity; cot: Thermo Hypersil
GOLD 1,9p 50mm x 1 mm; pha déng A: 11 nuéc + 0,5ml axit formic ndng dd 50%,
pha dong B: 11 axetonitril + 0,5ml axit formic ndng dd 50%; gradien: 0,0 phut 90% A
— 0,1 phat 90% A — 1,5 phat 10% A — 2,2 phat 10% A; luu lugng: 0,33ml/phat; 16:
50°C; Phat hién UV: 210 nm.

Phuong phap 4 (LC/MS):

Dung cu: Waters Acquity SQD UPLC System; cot: Waters Acquity UPLC HSS T3
1,8y 50 mm x 1mm; pha dong A: 11 nude + 0,25ml axit formic nﬁ‘)ng d6 99%, pha dong
B: 11 axetonitril + 0,25ml axit formic néng d6 99%; gradien: 0,0 phat 90% A — 1,2
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phat 5% A — 2,0 phat 5% A; luu lugng: 0,40 ml/phut; 16: 50°C; Phat hién UV: 210-
400nm.

Phuong phép 5 (LC/MS):

Loai dung cu MS: Micromass ZQ; Loai dung cu HPLC: HP 1100 Series; UV DAD;
cdt: Phenomenex Gemini 3p 30mm X 3mm; pha dong A: 1l nude + 0,5ml axit formic
ndéng dd 50%, pha dong B: 11 axetonitril + 0,5ml axit formic ndéng dd 50%; gradien:
0,0 phut 90% A — 2,5 phut 30% A — 3 phut 5% A — 4,5 phat 5% A; Iuu lugng: 0,0
phat 1ml/phat — 2,5 phut/3 phut /4,5 phat 2ml/phut; 16: 50°C; Phéat hién UV: 210nm.
Phuong phép 6 (LC/MS):

Loai dung cu MS: Waters ZQ; Loai dung cu HPLC: Agilent 1100 Series; UV DAD;
cdt: Thermo Hypersil GOLD 3p 20 mm x 4 mm; pha dong A: 11 nudc + 0,5ml axit
formic néng d6 50%, pha dong B: 11 axetonitril + 0,5ml axit formic néng do 50%;
gradien: 0,0 phat 100% A — 3,0 phut 10% A — 4,0 phat 10% A — 4,1 phut 100% A
(Iuu lugng 2,5ml/phut); 10: 55°C; luu lwgng: 2ml/phut; Phat hién UV: 210nm.
Phuong phap 7 (LC/MS):

Loai dung cu MS: Micromass ZQ; Loai dung cu HPLC: Waters Alliance 2795; cot:
Phenomenex Synergi 2 Hydro-RP Mercury 20 mm x 4 mm; pha dong A: 11 nuéec +
0,5ml axit formic ndng dd 50%, pha dong B: 11 axetonitril + 0,5ml axit formic ndng dd
50%; gradien: 0,0 phtit 90% A — 2,5 phut 30% A — 3,0 phut 5% A — 4,5 phut 5% A;
lvu lwgng: 0,0 phut Iml/phat — 2,5 min/3,0 phat/4,5 phut 2ml/phat; 10: 50°C; Phat
hién UV: 210 nm.

Phuong phéap 8 (LC/MS):

Dung cu: Micromass Platform LCZ v6i HPLC Agilent Series 1100; cdt: Thermo
Hypersil GOLD 3p 20 mm x 4 mm; pha dong A: 11 nuée + 0,5ml axit formic ndng d6
50%, pha ddng B: 11 axetonitril + 0,5ml axit formic ndng d6 50%; gradien: 0,0 phit
100% A — 0,2 phut 100% A — 2,9 phut 30% A — 3,1 phat 10% A — 5,5 phuat 10%
A; luu lugng: 0,8ml/phut; 16: 50°C; Phat hién UV: 210nm.

Phuong phap 9 (LC/MS):

Dung cu: Micromass Quattro LCZ v6i HPLC Agilent Serie 1100; cdt: Phenomenex
Onyx Monolithic C18, 100 mm x 3 mm; pha dong A: 11 nuéc + 0,5ml axit formic ndng
d6 50%, pha dong B: 11 axetonitril + 0,5ml axit formic néng d6 50%; gradien: 0,0 phut
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90% A — 2 phit 65% A — 4,5 phut 5% A — 6 phit 5% A; luu luong: 2ml/phut; 10:
40°C; Phat hién UV: 208-400 nm.
Phuong phéap 10 (LC/MS):
Loai dung cu MS: Waters ZQ; Loai dung cu HPLC: Waters Alliance 2795; cot:
Phenomenex Onyx Monolithic C18, 100 mm x 3 mm; pha dong A: 11 nuéc + 0,5ml
axit formic néng d6 50%, pha dong B: 11 axetonitril + 0,5ml axit formic néng do 50%;
gradien: 0,0 phut 90% A — 2 phut 65% A — 4,5 phut 5% A — 6 phut 5% A; luu
luong: 2ml/phut; 16: 40°C; Phat hién UV: 210 nm.
Phuongphépll(HPL(Iph&lﬂchkhéngdéix&ng)
Pha tinh: Daicel Chiralcel OD-H; c¢dt: 250 mm x 4 mm; luu luwgng: 1ml/phtt; nhiét do:
RT; Phat hién UV: 230 nm; pha dong:
Phuong phép 11a: isohexan/isopropanol 50:50 (thé tich/thé tich);
Phuong phap 11b: isohexan/metanol/etanol 70:15:15 (thé tich/thé tich/thé tich);
Phuong phap 11c: isohexan/isopropanol 75:25 (thé tich/thé tich).
Phuong phap 12 (HPLC diu ché khong déi ximg):
Pha tinh: Daicel Chiralpak AD-H, 5 pm; c¢4t: 250 mm x 20 mm; nhiét d: 40°C; Phat
hién UV: 220 nm; pha dong: isohexan/isopropanol 80:20 (thé tich/thé tich); luu luong:
15ml/phut.
Phuong phép 13 (HPLC phan tich khong déi xtng):
Pha tinh: Daicel Chiralpak AD-H, 5 pm; cft: 250 mm x 4,6 mm; nhiét do: 40°C; Phat
hién UV: 220 nm; pha dong: isohexan/isopropanol 80:20 (thé tich/thé tich); luu lugng:
1,0ml/pht.
Phuong phap 14 (HPLC phén tich khong dbi xtmg):
Pha tinh: Daicel Chiralpak AD-H, 5 pm; c6t: 250 mm x 4,6mm; nhiét d¢: 30°C; Phat
hién UV: 220 nm; pha dong: isohexan/isopropanol/axit trifloaxetic néng do6 20%
75:24:1 (thé tich/thé tich/thé tich); luu lugng: 1,0ml/phiit.
Phwong phap 15 (HPLC diéu ché):
Dung cu: Abimed Gilson Pump 305/306, Manometric Module 806; cot: Grom-Sil 120
ODS-4HE, 10 pm, 250 mm x 30 mm; pha dong A: nudc, pha dong B: axetonitril;
gradien: 0,0 phit 30% B — 3 phuat 30% B — 30 phat 95% B — 42 phat 95% B —
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42,01 phat 10% B — 45 phat 10% B; luu lugng: 50ml/phut; nhiét do cot: nhiét do
trong phong; Phat hién UV: 210 nm.

Phuong phap 16 (HPLC diéu ché):

cot: Kromasil 100 C18, 5 um, 250 mm x 20 mm; pha dong A: axit trifloaxetic ndng do
0,2%, pha dong B: axetonitril; isocratic 55% A, 45% B; luu luong: 25ml/phut; nhi¢t do
cOt: 30°C; Phat hi¢én UV: 210 nm.

Phwong phap 17 (HPLC diéu ché khong dbi xtng):

Pha tinh: Daicel Chiralpak AD-H, 5 pm; cdt: 250 mm x 20 mm; nhiét do: 40°C; Phat
hién UV: 220 nm; pha ddng: isohexan/etanol 80:20 (thé tich/thé tich); lvu luong:
15ml/phut.

Phuong phap 18 (HPLC phan tich khong d6i xtmg):

Pha tinh: Daicel Chiralpak AS-H, 5 pm; cdt: 250 mm x 4,6 mm; nhiét do: 40°C; Phat
hién UV: 220 nm; pha ddng: isohexan/etanol 80:20 (thé tich/thé tich); luu lugng:
Iml/phat.

Phwong phép 19 (HPLC diéu ché):

Cot: Grom-Sil 120 ODS-4HE, 10 pm, 250 mm x 30 mm; pha dong A: nudc, pha dong
B: axetonitril; gradien: 0,0 phut 10% B — 3 phut 10% B — 30 phuit 95% B — 42 phut
95% B — 42,.01 phat 10% B — 45 phat 10% B; luu lugng: 50ml/phut; nhiét do cot:
nhiét d6 trong phong; Phat hién UV: 210nm.

Phuong phéap 20 (GC/MS):

Dung cu: Micromass GCT, GC 6890; cot: Restek RTX-35, 15 m x 200um x 0,33um;
dong heli khong dbi: 0,88ml/phut; 160: 70°C; nhiét dd vao: 250°C; gradien: 70°C,
30°C/phtt — 310°C (duy tri trong khodng thoi gian 3 phut).

Vidu 1A
Etyl N-({2-[(4-clophenyl)cacbonyl]hydrazinyl} cacbonyl)glyxinat

0] (@]
N/ \[( O/\CH3
H
0]

Cl
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Huyén phi chira 12,95g (75,9mmol) 4-clobenzohydrazid trong 50ml THF kho
diu tién duoc nap & nhiét d6 50°C, va dung dich chwa 10g (77,5mmol) etyl 2-
isoxyanatoaxetat trong 100ml THF kho duoc bd sung nhé giot. Pau tién, thu dugc
dung dich va sau d6 chit két tia tao thanh. Sau khi bd sung xong, hdn hop dugc khudy
& nhiét do 50°C trong khoang thoi gian thém 2 gid va sau d6 dugc dé nguyén tai RT
qua dém. Cc tinh thé duoc tich bang cach loc, rira bang it dietyl ete va duoc 1am khd
du6i chan khong cao. Didu nay cho ra 21,43g (89% Iy thuyét) hop chat dé muc.
LC/MS [Phuong phéap 1]: R¢= 1,13 phat; m/z =300 (M+H)"
TH-NMR (DMSO-d¢, 400 MHz): & = 1,19 (t, 3H), 3,77 (d, 2H), 4,09 (q, 2H), 6,88 (br,
s, 1H), 7,57 (d, 2H), 7,91 (d, 2H), 8,21 (s, 1H), 10,29 (s, 1H).

Vidu2A
Axit [3-(4-Clophenyl)-5-ox0-1,5-dihydro-4H-1,2 ,4-triazol-4-yl]axetic
0O )
L )—OH
HN N
\
N
Cl

91ml dung dich natri hydroxit trong nuéc 3N duogc b sung vao 21,43g
(67,9mmol) hop chét tir Vi du 1A, va hdn hop dugc gia nhiét duéi didu kién hdi luu
qua dém. Sau khi 1am mat t6i RT, hdn hop dugc diéu chinh téi pH = 1 bang cach bd
sung dan axit clohydric ndng do khoang 20%. Chat rin da két tia dugc tach bing cich
loc, rira bang nudce va 1am khd & nhiét d6 60°C duéi ap sult giam. Piéu nay cho ra
17,55g hop chét @& muc v6i do tinh khiét khoang 88% (90% theo ly thuyét).
LC/MS [Phuong phap 1]: R¢= 0,94 phuat; m/z = 254 (M+H)"
TH-NMR (DMSO-ds, 400 MHz): & = 4,45 (s, 2H), 7,65-7,56 (m, 4H), 12,09 (s, 1H),
13,25 (br. s, 1H).
Vidu3A
5-(4-Clophenyl)-4-(3,3,3-triflo-2-oxopropyl)-2,4-dihydro-3H-1,2,4-triazol-3-on (dang
keton) hodc 5-(4-clophenyl)-4-(3,3,3-triflo-2,2-dihydroxypropyl)-2,4-dihydro-3H-
1,2,4-triazol-3-on (dang hydrat)
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F

0O @) O HO
D T
HN\ N F HN N
N=

\
hoac N

Cl Cl

Trong mdi truong khi argon, 5g (16,36mmol) hop chét tir Vi du 2A duge hoa
tan trong 200ml pyridin, va 17,18g (81,8mmol) trifloaxetic anhydrit dugc b sung vao.
Trong qua trinh bd sung, nhiét d6 dugc ting 1én toi khoang 35°C. Sau khoang thoi gian
30 phut, pyridin bi loai bo trén thiét bi bay hoi kiéu quay, 1,51 axit clohydric 0,5N dugc
bd sung vao can. Hon hop nay duge lam 4m t6i nhiét @6 70°C va sau d6 duoc loc trong
khi vAn con 4m. Chét rin dugc rira bﬁng mét it nudce. Toan bd dich loc duogc chiét ba
14n v6i etyl axetat. Pha hitu co két hop duoc rira 1an luot bang nudc, dung dich natri
bicacbonat bdo hoa va dung dich natri clorua b&o hoa, 1am kho qua natri sulfat va loai
b6 khoi dung moi trén thiét bi bay hoi kiéu quay. Cén dwgc 1am kho trong mdi truong
chan khong cao. Piéu nay tao ra 3,56g (68% theo ly thuyét) hop chat danh nghia &
dang hydrat.
LC/MS [Phuong phap 1]: R¢ = 1,51 phut; m/z = 306 (M+H)* va 324 (M+H)" (keton
hoic dang hydrat)
I'H-NMR (DMSO-ds, 400 MHz): & = 3,98 (s, 2H), 7,61 (d, 2H), 7,68 (br, s, 2H), 7,72
(d, 2H), 12,44 (s, 1H).
Vidu 4A
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl
3,56g (11mmol) hgp chét tir Vi du 3A duogc hoa tan trong 100ml metanol, va

3,75g (99,5mmol) natri borohydrua dugc bd sung v6i su 1am mat bang d4. Sau khoang
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thoi gian 1,5 gid, 200ml axit clohydric 1M dugc bd sung dan vao. Metanol bi loai bd
trén thiét bi bay hoi kiéu quay va cin duoc pha lodng véi 500ml nuée va chiét ba 1an
bang etyl axetat. Pha hitu co két hop duoc rira bang dung dich natri bicacbonat bao hoa
va sau d6 biang dung dich natri clorua bo hoa, lam kho qua natri sulfat va loai bé khoi
dung moéi trén thiét bi bay hoi kiéu quay. Cian dugc 1am kho trong moi trudng chan
khong cao. Budc nay tao ra 3,04;g (90% theo ly thuyét) hop chét néu & dé muc.

LC/MS [Phuong phéap 2]: R¢ = 1,80 phut; m/z =308 (M+H)*

TH-NMR (DMSO-ds, 400 MHz): & = 3,77 (dd, 1H), 3,92 (dd, 1H), 4,34-4,23 (m, 1H),
6,85 (d, 1H), 7,62 (d, 2H), 7,75 (d, 2H), 12,11 (s, 1H).

Vidu 5A
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-

0 HO,’ F
1,54
HN\ N F
N:b
Cl

1,08g (3,3mmol) hop chét tr Vi du 3A dugc hoa tan trong 11ml N,N-

on

dimetylaxetamit. Oxy khi quyén bi loai bé bing cach sir dung 4p sut giam, va dung
dich duogc bdo hoa bing argon. Trong mdi trudng khi argon, 21mg (0,033mmol) (N-
[(1S,2S)-(+)-2-amino-1,2-diphenyletyl](4-toluensulfonyl)amido)(p-xymen)rutheni(II)
clorua [CAS Reg.-Nr. 192139-90-5] dugc bd sung vao dung dich nay. Hén hop gdm
0,63ml (16,6mmol) axit formic va 0,27ml (1,91mmol) trietylamin sau dé dugc b sung
vao, va phan tng dugc khudy véi sy loai trir khéng khi & nhiét do trong phong trong
khoang thoi gian 48 gid. Dé tinh ché, hdn hop dugc bd sung vao 10ml axit clohydric
0,IN va chiét hai 1an trong mdi truong hop véi 20ml etyl axetat. Pha hitu co két hop
dwogc rira bing dung dich natri bicacbonat bao hoa, 1am khé qua natri sulfat, loc va co
dic dudi 4p sudt gidm. San phdm thd duoc tinh ché bang sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 3:1, sau d6 1:1). Buéc nay tao ra 830 mg (81% theo ly
thuyét) hop chét dich.
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Luong du ddng phan dbi anh (ee) duoc x4c dinh bang séc ky theo phuwong phép
14 12 96%: ddng phan dbi anh S R = 5,73 phit, ddng phan dbi anh R R, = 6,82 phut.
Vi du 6A
Metyl {3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-

0O HO F
)
N~ TN
{ F
N

triazol-1-yl}axetat (raxemat)

/O
ad

O

Cl

3,04g (9,9mmol) hop chit tir Vi du 4A dugc hoa tan trong 100ml axetonitril, va
1,07g (9,9mmol) metyl cloaxetat, 2,73g (19,8mmol) kali cacbonat va dau thach cao
nhé chira kali iodua dugc bd sung vao. Hén hop phan tng dugc gia nhiét dudi didu
kién hdi luu trong khoang thoi gian 1 gid va sau d6 dugce dé mat toi nhiét d6 trong
phong va loc. Dich loc dugc loai bd khéi cac thanh phﬁn dé bay hoi trén thiét bi bay
hoi kiéu quay va cin dugce 1am khd trong moi trudng chin khong cao. Bude nay tao ra
3,70g hop chét néu & d muc véi do tinh khiét khoang 90%, (89% theo 1y thuyét).
LC/MS [Phuong phap 3]: Rt = 1,10 phit; m/z =380 (M+H)"

TH-NMR (DMSO-ds, 400 MHz): & = 3,70 (s, 3H), 3,84 (dd, 1H), 3,99 (dd, 1H), 4,16-
4,35 (m, 1H), 4,72 (s, 2H), 6,91 (d, 1H), 7,64 (d, 2H), 7,78 (d, 2H).

Hop chét raxemic tir Vi du 6A dugc tach thanh cac chit ddng phéan ddi anh bang
HPLC diéu ché trén pha khong d6i xtng [didu ché mau: 3,6g raxemat da hoa tan trong
54ml etyl axetat/isohexan (1:1 thé tich/thé tich), tach trén cdt trong ba phén; cot: pha
silicagel khong ddi xing dua vao by chon poly(N-methacryloyl-L-isoleucin-3-
pentylamit), 430 mm x 40 mm; pha dng: gradien bic isohexan/etyl axetat 1:1 — etyl
axetat — isohexan/etyl axetat 1:1; luu lugng: 50 ml/ phut; nhiét d9: 24°C; Phat hién
UV: 260 nm]. Bu6c nay tao ra 1,6g chit dong phan ddi anh 1 (Vi du 7A), ma rira giai
dAu tién, va 1,6g chit ddng phan di anh 2 (Vi du 8A), ma rira giai sau do:
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Vidu7A
Metyl {3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl}axetat (chit ddng phan dbi anh 1)

(0] HO F
1 3L
Hac/O\(\N\N_ " ]
(0]

Cl
Chat ddng phan d6i 4nh ma rira giai dau tién trong budc tac raxemat theo Vi du 6A.

R¢ = 3,21 phit [cot: pha silicagel khong ddi xtimg dia vao bd chon loc poly(N-
methacryloyl-L-isoleuxin-3-pentylamit), 250mm x 4,6mm; pha ddng: isohexan/etyl
axetat 1:1; luu lugng: 1ml/phat; Phét hién UV: 260nm)].

Vi dy 8A
Metyl {3-(4-clophenyl)-5-ox0-4-[(2R)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl}axetat (chit ddng phan dbi anh 2)

(0] HO F
L)
H.,C N=

@)

Cl
Chét déng phan ddi anh ma rira giai cudi ciing trong budc tac raxemat theo Vi du 6A.
R, = 4,48 phut [cot: pha silicagel khong d6i xtmg dua vao bd chon loc poly(N-
methacryloyl-L-isoleuxin-3-pentylamit), 250mm x 4,6mm; pha ddng: isohexan/etyl
axetat 1:1; luu lugng: 1ml/phut; Phat hién UV: 260nm].
Vidu9A
Metyl {3-(4-clophenyl)-5-ox0-4-[(1E)-3,3,3-trifloprop-1-en-1-yl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl}axetat
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J)\
H C’O\(\h{ = i
3 0 N

ke

O nhiét do trong phong, 5g (13,12mmol) hop chét tir Vi du 8A cung véi 1,93 g

F
F
F
Cl

(15,8mmol) 4-N,N-dimetylaminopyridin ban d4u dugc nap trong 70ml pyridin, 5,54ml
(32,92mmol) triflometansulfonic anhydrit bb sung vao it mot va hén hop duogc khudy
trong khoang thoi gian 18 gio. Dé tinh ché, 5ml axit clohydric IN dugc bd sung vao va
pyridin dugc loai bo trén thiét bi bay hoi kiéu quay. Cin dugc thdm hit trong 50ml etyl
axetat va rira bang 25ml nuéc. Pha nuéc duge chiét lai hai 1an v6i mdi 1an 25ml etyl
axetat. Pha hitu co két hop dugc 1am kho qua natri sulfat, loc va c6 dic duéi p suét
giam. San phdm thd duwoc tinh ché bing sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 10:1, sau d6 1 4:1). Buéc nay tao ra 3,50g (73% theo 1y thuyét)
hop chit néu ¢ dé muyc.

LC/MS [Phuong phéap 4]: R¢= 1,14 phat; m/z =362 (M+H)"

TH-NMR (400 MHz, DMSO-d¢): & = 7,68 (s, 4H), 7,18 (d, 1H), 6,85 (dd, 1H), 4,78 (s,
2H), 3,72 (s, 3H).

Vidu 10A

Metyl [3-(4-clophenyl)-5-0x0-4-(3,3,3-triflopropyl)-4,5-dihydro-1H-1,2,4-triazol-1-yl]-

axetat
0 F
)k /—éF
Hsc/O\(\h{N— i i
(o) IZ
Cl

1,3g (3,59mmol) hop chit tir Vi du 9A va 150mg platin trén cacbon (5%) duoc
hoa tan trong 150ml metanol va hydro héa tai 4p suét khi quyén trong khoang thoi gian

18 gio. Dé tinh ché, chit xuc tac dugc loc qua kieselguhr va dich loc dugc ¢d dic trén
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thiét bi bay hoi kiéu quay. Lam khé can trong mdi truong chan khong cao tao ra 1,26g
(89% theo ly thuyét) hop chét néu & d& muc c6 do tinh khiét 92%.

LC/MS [Phuong phéap 4]: Rt = 1,00 phtt; m/z = 364 (M+H)*

'H-NMR (400 MHz, DMSO-ds): & = 2,55-2,68 (m, 2H), 3,69 (s, 3H), 4,01 (t, 2H), 4,70
(s, 2H), 7,61-7,72 (m, 4H).

Vidu 11A
2-[(4-Clophenyl)cacbonyl]-N-(prop-2-en-1-yl)hydrazincarboxamit
X
CH
Hrrl INIM 2
O NH
Cl

O nhiét d6 50°C, 5g (29,3mmol) 4-clobenzohydrazid dugc tao huyén phi trong
150ml THF khé. 2,63ml (29,9mmol) allyl isoxyanat, hoa tan trong 110ml THF kho,
sau d6 dugc bd sung nhé giot. Cubi cing, tht ca nguyén liéu hoa tan, va sau dé chit két
tia min tao thanh. Hon hop dugc khudy & nhiét d6 50°C trong khoang thoi gian 2 gio.
Sau khi 1am mat t6i nhiét do trong phong, dietyl ete dugc bd sung vao. Chét rin khong
mau duoc loc bang cach hit tao chan khong, rira bang dietyl ete va lam kho trong moi
truong chan khong cao. Budc ndy tao ra 7,42g (100% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 5]: Rt = 1,51 phut; MS [ESIpos]: m/z =254 (M+H)*

'H-NMR (400 MHz, DMSO-ds): & = 3,60-3,70 (m, 2H), 5,01 (dd, 1H), 5,14 (dd, 1H),
5,72-5,86 (m, 1H), 6,70 (s, 1H), 7,56 (d, 2H), 7,85-7,95 (m, 3H), 10,21 (s, 1H).

Vidu 12A
5-(4-Clophenyl)-4-(prop-2-en-1-yl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Cl

26,8¢g (106mmol) 2-[(4-clophenyl)cacbonyl]-N-(prop-2-en-1-yl)
hydrazincarboxamit tir Vi du 11A duoc tao huyén phu trong 210ml dung dich natri
hydroxit trong nuéc 3M, va hdn hop dugc gia nhiét dudi diéu kién hdi luu trong
khoang thoi gian 20 gid. Sau khi 1am maét, d6 pH dugc diéu chinh téi 10 bing cach sit
dung axit clohydric ban c6 dic. Chit rén khong mau da két tua duoc loc bing cach hut
tao chan khong, rira bing nudc cho dén lac trung hoa va sau d6 khudy bang metanol.
Béng cach loc, hdn hop dugc loai bo khéi cac thanh ph?m khong hoa tan, dich loc dugc
cd didc dudi ap sudt giam trén thiét bi bay hoi kiéu quay va cin duge 1am kho trong moéi
truong chan khong cao. Bude ndy tao ra 21,5 g (86,4% theo 1y thuyét) hop chét néu &
dé muc 13 chét rdn khéng mau.
LC/MS [Phuong phép 5]: Rt = 1,79 phut; MS [ESIpos]: m/z =236 (M+H)"
'TH-NMR (400 MHz, DMSO-ds): & = 4,30-4,35 (m, 2H), 4,91 (dd, 1H), 5,11 (dd, 1H),
5,76-5,90 (m, 1H), 7,58 (d, 2H), 7,65 (d, 2H), 12,05 (s, 1H).
Vidu 13A
5-(4-Clophenyl)-2-(prop-2-yn-1-yl)-4-(3,3,3-triflo-2-hydroxypropyl)-2,4-dihydro-3H-

1,2,4-triazol-3-on
0] HO F
)
N N
///\ \ F
HC N

Cl

300mg (0,98mmol) hop chét tir Vi du 4A dugc hoa tan trong 10ml axetonitril,
va 122mg (1,02mmol) 3-bromo-1-propyn va 270mg (1,95mmol) kali cacbonat dugc bd
sung vao. Hon hop dugc gia nhiét & nhiét do hdi luu trong khoang thoi gian 1 gio. bé
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tinh ché, hdn hop phan tmg duoc dé mat t6i nhiét d trong phong va khoang 10ml
nuéc duoc bd sung. Hon hop duge chiét hai 1dn mdi 1an véi 15ml etyl axetat. Pha hitu
co két hop dugc 1am kho qua natri sulfat, loc va ¢ dac dudi ap suit giam. San phdm
thd duoc tinh ché bang sic ky [Phuwong phap 19]. Bude ndy tao ra 166mg (49% theo Iy
thuyét) hop chét dich.

LC/MS [Phuong phap 4]: R¢ = 0,97 phut; m/z = 346 (M+H)*

TH-NMR (CDCls, 400 MHz): & = 2,38 (t, 1H), 3,94-4,09 (m, 1H), 4,43-4,54 (m, 1H),
4,68 (d, 2H), 4,73-4,78 (m, 1H), 7,50 (d, 2H), 7,57 (d, 2H).

Vidu 14A
5-(4-Clophenyl)-2-(prop-2-yn-1-yl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-
3H-1,2,4-triazol-3-on

Cl

1110mg (3,6 1mmol) hop chit tir Vi du 5A dugc hoa tan trong 30ml axetonitril,
va 451mg (3,79mmol) 3-bromo-1-propyn va 2,35g (7,22mmol) xesi cacbonat duoc bd
sung vao. Hon hop duoc gia nhiét dudi diéu kién hdi luu trong khoang thoi gian 1 gid.
Pé tinh ché, hdn hop phan tng duoc dé mat téi nhiét d6 trong phong, va khoang 30ml
nuée duge bd sung vao. Hdn hop duoc chiét hai 1dn mbi 14n v6i 30ml etyl axetat. Pha
hitu co két hop duge 1am khd qua natri sulfat, loc va ¢ ddc dudi ap suét giam. San
pham thd duoc tinh ché bing sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
10:1, sau d6 3:1). Bu6c nay tao ra 203mg (16% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 3]: R¢= 1,11 phut; m/z = 346 (M+H)"
'H-NMR (CDCl3, 400 MHz): & = 2,38 (t, 1H), 3,94-4,09 (m, 1H), 4,43-4,54 (m, 1H),
4,68 (d, 2H), 4,73-4,78 (m, 1H), 7,50 (d, 2H), 7,57 (d, 2H).
Vidu 15A
Metyl 3-{[3-(4-clophenyl)-1 -(2-nietoxy-2-oxoetyl)-5-oxo- 1,5-dihydro-4H-1,2,4-

triazol-4-yllmetyl } benzencarboxylat
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200 mg (0,75 mmol) metyl [3-(4-clophenyl)-5-ox0-4,5-dihydro-1H-1,2,4-
triazol-1-yl]axetat [diéu ché theo WO 2007/134862 Vi du 222A] duoc tao huyén phi
trong 7,5ml axeton, 365mg (1,12mmol) xesi cacbonat va 223mg (0,97mmol) metyl 3-
bromometylbenzoat dugc bd sung vao va hdn hop dugc gia nhiét tai lic sbi trong
khoang thoi gian 1 gio. Sau khi 1am mét, hdn hop duoc loc qua Extrelut va ba loc dugc
rira nhe bﬁng axeton. Dich loc dugc c6 ddc dudi ap sut giam va cin dugc tinh ché
bang séc ky trén silicagel (pha dong: xyclohexan/etyl axetat 4:1 — 1:1). Hop chét dich
thu duoc 1 bot khéng mau (165mg, 53% theo ly thuyét).

MS [DCI]: m/z = 433 (M+NH,4)", 416 M+H)*
TH-NMR (400 MHz, DMSO-ds): & = 3,71 (s, 3H), 3,82 (s, 3H), 4,75 (s, 2H), 5,08 (s,
2H), 7,32 (d, 1H), 7,46 (t, 1H), 7,55 (s, 4H), 7,66 (s, 1H), 7,82 (d, 1H).
Vidu 16A
Metyl 3-{[3-(4-clophenyl)-1-(2-hydrazino-2-oxoetyl)-5-oxo-1,5-dihydro-4H-1,2 4-
triazol-4-yl]metyl} benzencarboxylat

O

o)
/
C

L~
H
H N’N\(\N\ _/
| O Nb
cl
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172mg (0,41mmol) hop chét tir Vi du 15A duogc tao huyén phu trong 1ml
etanol, va 40ul (0,83mmol) hydrazin hydrat duoc bd sung vao. Hdn hop dugc gia nhiét
dudi diéu kién hdi luu trong khoang thoi gian 4 gio va sau d6 duogc dé nguyén & nhiét
d6 trong phong trong khoang thdi gian 18 gid. Phan ung dugce cb dic dudi ap suét
giam trén thiét bi bay hoi kiéu quay va can dwoc 1am kho trong méi truong chan khong
cao. Budc nay tao ra 161mg (94% theo 1y thuyét) hop chét dich 1a chét rin khong mau.
MS [DCI]: m/z =433 (M+NHy)*, 416 (M+H)"
'TH-NMR (400 MHz, DMSO-de): & = 3,82 (s, 3H), 4,31 (d, 2H), 4,43 (s, 2H), 5,05 (s,
2H), 7,37 (d, 1H), 7,42-7,57 (m, 5H), 7,71 (s, 1H), 7,83 (d, 1H), 9,30 (t, 1H).

Céc hop chit dudi day thu duogc theo cach twong tur:

Vi dy Tén CAu tric Nguyén | Dit liéu phan
liéu | tich
17A 2-[3-(4-clo- HN—N Och WO | LC/MS
phenyl)-4-(4- };—\N 0 * | 2007/ | [Phuong
metoxy- o J _/{\1 13486 | phap 5]:
benzyl)-5- N 2Vi [R:=1,88
0x0-4,5- du | phut;
dihydro-1H- 78A | MS
1,2,4-triazol- [ESIpos]:
1-yl]- Ci m/z = 388
axetohydrazit (M+H)*
18A 2-[3-(4-clo- | |, \—K Vidu | LC/MS
phenyl)-5- 2 0 6A | [Phuong
0x0-4-(3,3,3- d » " - phap 5]:
triflo-2- Nau N\)\ép R¢= 1,83
hydroxy- F phut;
propyl)-4,5- MS
dihydro-1H- [ESIpos]:
1,2,4-triazol- m/z = 380
1-yl]- cl (M+Na)*
axetohydrazit

-590-




24890

Vi du Tén CAu trac Nguyén | Dit li€¢u phan
liéu | tich
19A | 2-{3-(4-clo- | N__H Vidu | 'H-NMR
phenyl)-5- 2 >’\ o5 7A | (400 MHz,
ox0-4-[(2S)- g o " F DMSO-de): 8
3,3 3-triflo-2- N =333 (br, s,
hydroxy- F 2H), 3,77-
propyl]-4,5- 3,86 (m, 1H),
dihydro-1H- 3,91-3,99 (m,
1,2,4-triazol- 1H), 4,33-
1-yl}- cl 4,43 (m, 2H),
axetohydrazit 6,93 (br, s,
(chét dong 1H), 7,61-
phan d6i anh 7,66 (m, 2H),
D 7,72-7,79 (m,
2H), 9,21-
9,30 (br, s,
1H),
20A | 2-{3-(4-clo- | K Vidu | LC/MS
phenyl)-5- o) 8A | [Phuong
0x0-4-[(2R)- o>//\/N—/( "R r phép 3]:
3,3 3-triflo-2- New Nﬂp R.= 0,90
hydroxy- F phut;
propyl]-4,5- MS
dihydro-1H- [ESIpos]:
1,2,4-triazol- m/z =380
1-yl}- cl (M+H)*
axetohydrazit
(chét dong
phén dbi anh
1)
Vidu21A

2-[3-(4-Clophenyl)-4-xyclopropyl-5-oxo0-4,5-dihydro-1H-1,2,4-triazol-1-

yl]axetohydrazit

N
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50mg (0,17mmol) axit [3-(4-clophenyl)-4-xyclopropyl-5-oxo-4,5-dihydro-1H-
1,2,4-triazol-1-yl]axetic [diéu ché theo WO 2007/134862 Vi du 88A] dwgc hoa tan
trong 0,4ml metanol va pha lodng véi 0,6ml toluen, va 128pul (0,26mmol) dung dich
trimetylsilyldiazometan (2M trong cac hexan) sau d6 dugc bd sung nhéd giot vao cho
dén khi con mau vang nhat. Phan Gng dugc khudy trong khoang thdi gian 1 gior va sau
d6 dugc 1am bay hoi téi kho. Can dugce thim hit trong 1ml etanol, 43mg (0,85mmol)
hydrazin hydrat dugc bd sung vao va hdn hop dugc khudy duéi diéu kién hdi luu trong
khoang thoi gian 2,5 gio. Sau khi 1am mat, dung dich dugc co dic dudi &p suét giam va

can dugc lam khd trong moi truong chan khong cao. Budce nay tao ra 54 mg (96% theo

24890

Iy thuyét) hop chit néu & d& muc & do tinh khiét 93% la chét rin khong mau.
LC/MS [Phuong phap 5]: R¢ = 1,65 phut; MS [ESIpos]: m/z =308 (M+H)".

Hai hop chét dudi day thu dugc theo cach twong tu:

Vi du Tén Céu tric Nguyén | Dit liéu phan
liéu | tich
22A 2-[3-(5-clo- H N,,H WO |LC/MS
thiophen-2- ? >——\ 0 2007/ | [Phuong
y1)-4-(2-flo- g \/Q 13486 | phap 7]:
benzyl)-5- Na N 2Vi [Re=1,73
0x0-4,5- F du | phut;
dihydro-1H- g 154A | MS
1,2,4-triazol- — [ESIpos]:
1-yl]- cl m/z = 382
axetohydrazit (M+H)*
23A 2-[3-(4-clo- HZN“H 10A | LC/MS
phenyl)-5- 0 [Phuong
0x0-4-(3,3 3- o>/’\ N—{ . phap 6]:
triflopropyl)- Na N\/\ép R¢=1,75
4,5-dihydro- F phut;
1H-1,2.,4- MS
triazol-1-yl]- [ESIpos]:
axetohydrazit m/z =384
cl M+H)*
Vidu 24A

[3-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-

yl]axetonitril
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/ S
Z i

Hon hop gdm 250mg (0,81mmol) 5-(5-clo-2-thienyl)-4-(2-flobenzyl)-2,4-
dihydro-3H-1,2,4-triazol-3-on [diéu ché theo WO 2007/134862 Vi du 154A], 67ul
(0,97mmol) bromoaxetonitril va 223mg (1,61mmol) kali cacbonat dugc khudy trong
8ml DMF kho & nhiét do bé diu 100°C trong khoang thoi gian 1 gid. Sau khi 1am maét,
hdn hop dugce loc qua kieselguhr, dich loc dugc ¢d dac dudi ap sut giam va cdn dugc
phén chia gitta MTBE va nudc. Pha hitu co dugc rira lién tiép v6i 10ml nude va 10ml
dung dich natri clorua bdo hoa, 1am kho qua natri sulfat, loc va c6 ddc dudi ap suét
giam. Can duogc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
4:1). Budc nay tao ra 258mg (92% theo 1y thuyét) hop chit dich 1 chat rin c6 mau hoi
vang .
MS [DCI]: m/z =366 (M+NHa4)", 349 (M+H)"
"H-NMR (400 MHz, CDCl3): & = 4,81 (s, 2H), 5,11 (s, 2H), 6,87 (d, 1H), 6,97 (s, 1H),
7,05-7,16 (m, 3H), 7,28-7,36 (m, 1H).
Vi du 25°
(1Z)-2-[3-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-5-ox0-4,5-dihydro-1H-1,2,4-triazol-1-
yl]-N'-hydroxyetanimidamit

250mg (0,66mmol) hop chit tir Vi du 24A va 92mg (1,32mmol) hydroxylamin

hydroclorua duoc tao huyén phu trong 3,3ml etanol, va hén hop dugc gia nhiét t&i soi.

-62-



24890

193l (1,39mmol) trietylamin duge bd sung vao dung dich néng va gia nhiét dudi didu
kién hdi luu duge tiép tuc trong khoang thoi gian thém 1 gid. Khi 1am mat phan ung,
chét rin khong mau két tinh; chét rin nay duogc loc bﬁng mot it etanol. Budc nay tao ra
174mg (69% theo 1y thuyét) hop chit dich 1a chit rin khong mau. Chét 16ng chinh
duoc cb dic dudi ap sudt giam trén thiét bi bay hoi kiéu quay, va cin dugc phan chia
gitta nuGc va etyl axetat. Pha hitu co dugc rira li€n tiép voi 10ml nudc va 10ml dung
dich natri clorua bdo hoa, lam khé qua natri sulfat, loc va c6 déc duéi ap suét gidm.
Buéc nay tao ra thém 69mg (24% theo 1y thuyét) hop chat dich véi d¢ tinh khiét 87%
1a chét rin mau vang nhat.

MS [ESIpos]: m/z =382 (M+H)"

TH-NMR (400 MHz, DMSO-ds): & = 4,a36 (s, 2H), 5,all (s, 2H), 5,a46 (s, 2H), 7,a04-
7,a12 (m, 1H), 7,a12-7,a28 (m, 4H), 7,a30-7,a41 (m, 1H), 9,a27 (s, 1H).

Vidu 26A

1-Amino-3-[3-(triflometyl)phenyl]axeton hydroclorua
F

F NH, x HCI
o)

Trong moi truong khi argon va lam mat bing d4, 1,13g (11,8mmol) mubi
diformylamit natri duoc bd sung it mot vao dung dich chira 2,67g (11,2mmol) 1-clo-3-
[3-(triflometyl)phenyl]propan-2-on trong 11ml DMF. Hdn hgp dugc khudy trong bé da
trong khoang thoi gian 1 gio va sau d6 ¢ nhiét do trong phong qua dém. Sau dé hdn
hop dugc 1am loang véi 25ml etyl axetat va dugc rua lién tiép mdi 1an v6i 15ml axit
clohydric 0,5N, nuéc, dung dich natri bicacbonat bdo hoa va thém mot 14n véi nude.
Pha hitu co dugc lam kho qua natri sulfat, loc va cd dic duéi ap suit giam. Cin dau
dam dugc tinh ché so bd trén cot silicagel ngén (pha dong: diclometan/etanol 95:5).
Budc ndy tao ra 2,0g chit rin mau nau dam. Chét rén nay dugc thdm hut trong 25ml
dung dich 7N cta hydro clorua trong isopropanol, va hdn hgp dugc khudy qua dém.
Dung mdi duoc loai bd dudi ap sudt giam trén thiét bi bay hoi kiéu quay, va cin dugc
hoa tan trong khoang 15ml metanol. 100ml dietyl ete dugc khudy vao dung dich nay,

va chét rin d3 két taa duoc tach b::ing cach loc. Ba loc duoc rira bﬁng khoang 10ml
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diisopropyl ete va lam khd trong moi truong chan khong cao. Budc nay tao ra 0,79g
(28% theo 1y thuyét) hop chét dich 14 chét rdn mau nau.

LC/MS [Phuong phap 8]: R = 2,30 phut; MS [ESIpos]: m/z =218 (M-HCI)"

TH-NMR (400 MHz, DMSO-ds): 6 = 4,00-4,11 (m, 4H), 7,49-7,70 (m, 4H), 8,17 (br, d,
1H).

Vidu27A
2-[3-(4-Clophenyl)-4-xyclopropyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-y1]-N-{2-oxo-
3-[3-(triflometyl)phenyl]propyl } axetamit

391mg (2,90mmol) HOBt va 513mg (2,67mmol) EDC dugc bb sung vao dung dich
chira 654mg axit (2,23mmol) [3-(4-clophenyl)-4-xyclopropyl-5-0xo0-4,5-dihydro-1H-
1,2,4-triazol-1-ylJaxetic [diéu ché theo WO 2007/134862 Vi du 88A] va 650mg
(2,56mmol) hop chit tir Vi du 26A trong 4,4ml DMF kho. Sau d6, 465ul (2,67mmol)
N,N-diisopropyletylamin dugc bd sung vao, va phan ting dugc khudy qua dém. Dé tinh
ché, phan tng dugc 1am lodng bang 20ml etyl axetat va chiét hai 14n mdi 14n vé&i 15ml
nuée. Pha hitu co duge 1am khd qua natri sulfat, loc va cd dac dudi ap sudt giam. Can
con lai duge tai két tinh tir axetonitril. Budc nay tao ra 610mg (56% theo 1y thuyét)
hop chét dich 14 cac tinh thé khong mau rit min. Thém 84mg (8% theo Iy thuyét) hop
chit dich thu dugc tir 14n két tinh thir hai cta chit l6ng chinh da c6 dic & dang céc tinh
thé mau vang nhat.

MS [ESIpos]: m/z = 493 (M+H)"

"H-NMR (400 MHz, CDCl3): & = 0,73-0,83 (m, 2H), 0,97-1,09 (m, 2H), 2,94-3,04 (m,
1H), 3,80 (s, 2H), 4,25 (d, 2H), 4,53 (s, 2H), 6,91-7,02 (m, 1H), 7,39 (d, 1H), 7,43-7,51
(m, 4H), 7,57 (d, 1H), 7,71 (d, 2H).

Vidu 28A
2-[(5-Bromopyridin-3-yl)metyl]-5-(4-clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2,4-
dihydro-3H-1,2,4-triazol-3-on
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0 HO F
M -
N N
Br ~ \
\ N=
V7
N
Cl

300mg (0,98mmol) hop chét tir Vi du 4A va 953mg (2,93mmol) xesi cacbonat
dugc hoa tan trong 4ml DMF, va 261mg (110mmol) 3-bromo-5-(clometyl)pyridin
hydroclorua duoc bd sung vao. Ban diu, hdn hop dugce khudy & nhiét do 40°C trong
khoang thoi gian 20 gid va sau d6 & nhiét d6 70°C trong khoang thoi gian 24 gio. Dé
két thuc phan tung, thém 130mg (0,55mmol) 3-bromo-5-(clometyl)pyridin hydroclorua
va 450mg (1,38mmol) xesi cacbonat dugc bd sung vao, va phan ung duoc khudy &
nhiét do 70°C trong khoang thoi gian thém 20 gio. Sau khi 1am mat t6i nhiét do trong
phong, 10ml nuée duge bd sung vao va hdn hop dugc chiét ba 1an mdi 1an v6i 10ml
etyl axetat. Pha hitu co két hop dugc 1am khd qua magie sulfat, loc va c6 dic dudi ap
sudt giam. San pham thd dugc tinh ché bang HPLC diéu ché [Phuong phap 19]. Budc
nay tao ra 263mg (56% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phéap 4]: Rt = 1,07 phut; MS [ESIpos]: m/z =477 va 479 (M+H)".
Vidu 29A
2-[(5-Bromopyridin-3-yl)metyl]-5-(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-
2,4-dihydro-3H-1,2,4-triazol-3-on

F

0 HO,I'I F
Jq F
N
I

Br\d\N\
\ Ni
N

C
171mg (0,56mmol) hop chét tir Vi du 5A va 543mg (1,67mmol) xesi cacbonat
dugc hoa tan trong 11ml axetonitril, va 135mg (0,56mmol) 3-bromo-5-(clometyl)-

pyridin hydroclorua dugc bd sung vao. Hén hop dugc khudy & nhiét do 65°C trong
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khoéng thoi gian 5 gid. Sau khi 1am mat t&i nhiét do trong phong, 10ml nude duge bd
sung vao va hdn hop duoc chiét ba 14n mdi 1an voi 10ml etyl axetat. Pha hitu co két
hop dugc lam kho qua natri sulfat, loc va c6 déac dudi 4p suit giam. San phdm tho dugc
tinh ché bang HPLC diéu ché [Phuong phap 19]. Budc ndy tao ra 102mg (38% theo Iy
thuyét) hop chét dich. |

LC/MS [Phuong phap 4]: Ri = 1,05 phiat; MS [ESIpos]: m/z =477 va 479 (M+H)".
Vidu30A
5-(4-Clophenyl)-2-[(5-clo-2-thienyl)metyl]-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on

F
HO, F

F

0O

o

Cl
119mg (0,39mmol) hop chét tir Vi du 5A va 107mg (0,77mmol) kali cacbonat

dugc hoa tan trong 5Sml axetonitril, va 65mg (0,39mmol) 2-clo-5-(clometyl)thiophen
duge bd sung vao. Hon hop dugce khudy dudi diéu kién hdi lwu trong khoang thoi gian
2 gio. Sau khi lam mét téi nhi€t d§ trong phong, 10ml nude duge bd sung vao va hdn
hop duogc chiét ba 1n mbi 14n v6i 10ml etyl axetat. Pha hitu co két hop duoc rira bang
10ml dung dich natri clorua bdo hoa, lam kho qua natri sulfat, loc va c6 dac dudi ap
sudt gidam. San phdm thd dugc tinh ché bing sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 10:1 — 8:1 — 5:1 — 1:1). Budc nay tao ra 114mg (65% theo ly
thuyét) hop chét dich.

LC/MS [Phuong phap 4]: R = 1,20 phuat; MS [ESIpos]: m/z = 438 va 440 (M+H)".
Vidu3lA

5-(4-Clophenyl)-2-[(2-clo-1,3-thiazol-5-yl)metyl]-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Cl

500mg (1,63mmol) hop chét tir Vi du 5A va 449mg (3,25mmol) kali cacbonat
dugc hoa tan trong 4ml axetonitril, va 287mg (1,71mmol) 2-clo-5-(clometyl)-1,3-
thiazol dugc bd sung vao. Hén hop dugce khudy & nhiét d6 80°C trong khoang thoi gian
1,5 gio. Sau khi lam mat t6i RT, 10ml nuéc duoc bd sung vao va hdn hop duge chiét
ba 1an mdi 14n v6i 10ml etyl axetat. Pha hiru co két hop dugc rira bang 10ml dung dich
natri clorua bdo hoa, 1am khd qua natri sulfat, loc va c¢d dic duéi 4p suét giam. San
phim thd dwoc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
7:1, sau d6 1a 1:1). Budc nay tao ra 619mg (87% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 3]: R; = 1,24 phut; MS [ESIpos]: m/z =439 va 441 (M+H)".
Vidu32A
Etyl 1-(2,6-diclobenzyl)-1H-imidazol-5-carboxylat

258mg (1,84mmol) etyl 1H-imidazol-4-carboxylat cung v6i 486mg (2,03mmol)
2,6-diclobenzyl bromua dugc hoa tan trong 7ml DMF, va 720mg (2,21mmol) xesi
cacbonat dugc bd sung vao. Hén hop duoc khudy & nhiét d6 80°C trong khoang thoi
gian 16 gid. Sau khi 1am mét t6i nhiét d trong phong, 10ml nuée duge bd sung vao va
hén hop dugc chiét hai 1dn mdi 14n v6i 10ml etyl axetat. Pha hitu co két hop dugc lam

kho qua natri sulfat va loai bo khoi dung mai trén thiét bj bay hoi kiéu quay. San phim
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tho duoc tinh ché bing sic ky [Phuong phap 19]. Buéc ndy tao ra 220mg (40% theo ly
thuyét) hop chat dich.
LC/MS [Phuong phép 3]: R¢ = 1,03 phut; MS [ESIpos]: m/z =299 va 301 (M+H)"
'TH-NMR (400 MHz, CDCls): & = 1,37 (t, 3H), 4,34 (q, 2H), 5,44 (s, 2H), 7,27-7,33 (m,
1H), 7,37-7,43 (m, 2H), 7,68 (d, 2H).
Phéan doan tiép theo tao ra 110 mg (20% theo 1y thuyét) chit déng phan vi tri etyl 1-
(2,6-diclobenzyl)-1H-imidazol-4-carboxylat:
LC/MS [Phuong phéap 3]: Ri = 1,12 phit; MS [ESIpos]: m/z =299 va 301 (M+H)*.
Vidu33A
Etyl 1-(2,6-diclobenzyl)-4-nitro-1H-imidazol-2-carboxylat

Cl

0

Cl NY/(
S

O,N cH,

1000mg (5,4mmol) etyl 4-nitro-1H-imidazol-2-carboxylat cung véi 1426mg
(5,94mmol) 2,6-diclobenzyl bromua dugc hoa tan trong 37ml DMF, va 2112mg
(6,48mmol) xesi cacbonat duoc bd sung vao. Hon hop duge khudy & nhiét o 75°C
trong khoang thoi gian 4 gio. Sau khi lam mét t6i nhiét do trong phong, hdn hop dugc
bd sung vao 100ml nuéc da. San phim da két tha dugc loc va rira bing nuée. Chit ran
mau be dugc lam khé trong moi truong chan khong cao. Bude nay tao ra 1500mg
(81% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 1]: R¢ = 2,05 phut; MS [ESIpos]: m/z = 344 va 346 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 1,35 (t, 3H), 4,41 (q, 2H), 5,96 (s, 2H), 7,53 (dd,
1H), 7,59-7,64 (m, 2H), 7,96 (s, 1H).
Vi du 34A
Metyl 1-(2-clophenyl)-1H-imidazol-4-carboxylat
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QPN

NM o

=
200mg (1,59mmol) metyl 1H-imidazol-4-carboxylat, 496mg (3,17mmol) axit 2-

clophenylboronic, 100mg ray phan t& 3A va 432mg (2,28mmol) dong (II) axetat dau

tién dugc nap trong 2ml diclometan, va 256pul (3,17mmol) pyridin dugc bd sung vao.

Hbn hop duge khudy & nhiét do trong phong trong khoang thoi gian 20 gio. Pé tinh

ché, hdn hop dugc loc qua mdt chut kieselguhr, ba loc dugc rira qua véi khoang 15ml

etyl axetat va cac dich loc Kkét hop dugc rira b%mg 5ml nude. Pha hitu co dugc lam kho

qua natri sulfat, loc va co dac dudi ap sut giam. San phim thé dugc tinh ché bang sic

ky trén silicagel (pha dong: xyclohexan/etyl axetat 3:1 — 1:1 — 1:3). Budc nay tao ra

55mg (13% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 3]: R = 0,90 phit; MS [ESIpos]: m/z =237 (M+H)"

"H-NMR (400 MHz, DMSO-ds): & = 3,79 (s, 3H), 7,53-7,58 (m, 2H), 7,64 (dd, 1H),

7,70-7,77 (m, 1H), 8,05 (d, 1H), 8,20 (d, 1H).

Viduy 35A

Etyl 1-(2-clophenyl)-1H-pyrazol-4-carboxylat

Cl
C A
N7 N
\N/—D/Z(O/\CW

400 mg (2,85 mmol) etyl 1H-pyrazol-4-carboxylat, 893 mg (5,71 mmol) axit 2-
clophenylboronic, 100 mg ray phan tir 3A va 778 mg (4,28 mmol) dong(IT) axetat band
d4u dugc nap trong 2ml diclometan, va 461 pl (5,71 mmol) pyridin dugc bd sung vao.
Hbn hop duoc khudy & nhiét dd trong phong trong 20 gio. Dé tinh ché, hdn hop duge
loc qua mot chut kieselguhr, ba loc dugc rira nhe v6i khoang 10ml diclometan va cac
dich loc két hop dugc ¢b dic dudi 4p suat giam. San phdm thd dugc tinh ché bang sic
ky trén silicagel (pha dong: xyclohexan/etyl axetat 10:1, sau d6 1a 5:1). Budc nay tao ra
71mg (10% theo ly thuyét) hop chét dich.

LC/MS [Phuong phap 3]: R¢= 1,15 phut; MS [ESIpos]: m/z =251 (M+H)".
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Vidu 36A
[1-(2,6-Diclobenzyl)-1H-imidazol-5-yl]metanol
Cl

cl gl\j/\OH

220mg (0,74mmol) hop chit tir Vi du 32A dwgc hoda tan trong 3ml THF, va
0,74ml (0,74mmol) dung dich 1M cua lithi nhém hydrua trong THF dugc bd sung nhé
giot & nhiét do 0°C. Hdn hop duge khudy & nhiét do trong phong trong khoang thoi
gian 1 gio. Pé tinh ché, 5ml dung dich kali natri tartrat bdo hoa dugc bd sung vao véi
su lam mét bang d4. Hn hop dugc 1am lodng bang 10ml etyl axetat va chét rin két tha
duoc loc. San pham thd duoc tinh ché bang sic ky [Phuong phép 19]. Budc niy tao ra
188mg (99% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 3]: R¢= 0,51 phat; MS [ESIpos]: m/z =257 va 259 (M+H)".
Vidu37A
[1-(2,6-Diclobenzyl)-4-nitro-1H-imidazol-2-ylJmetanol

Cl

Cl N
&WAOH
N
O,N
1200mg (3,5mmol) hop chit tir Vi du 33A cing véi 15mg (0,35mmol) lithi

clorua dugc hoa tan trong 53ml 1,2-dimetoxyetan, va 198mg (5,23mmol) natri
borohydrua dugc bd sung vao ¢ nhiét do 0°C. Hén hop duge khqu ¢ nhiét do trong
phong trong khoang thoi gian 1 gid. P& tinh ché, 25ml dung dich kali natri tartrat bdo
hoa dugc bd sung vao voi su 1am maét bang da va hdn hop dugc chiét véi 50ml etyl
axetat. Pha hitu co duge lam kho qua natri sulfat, loc va ¢b diic dudi ap suit giam. San
phim thé duoc tinh ché bang sic ky trén silicagel (pha dong: etyl axetat/xyclohexan
1:1). Bu6c nay tao ra 800mg (76% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 5]: R = 1,82 phit; MS [ESIpos]: m/z =302 va 304 (M+H)".
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Vidu 38A
[1-(2-Clophenyl)-1H-imidazol-4-ylJmetanol

50mg (0,21mmol) hgp chit tir Vi du 34A duoc hoa tan trong 1ml THF, va
2221 (0,22mmol) dung dich IN cua lithi nhém hydrua trong THF duoc bd sung vio &
nhiét do -10°C. Qua khoang thoi gian mét gid, hdn hop sau d6 duoc lam 4m téi nhiét
d6 trong phong. Pé tinh ché, 2ml nuéce va Sml dung dich kali natri tartrat béo hoa duoc
bd sung vao va hdn hop dugc chiét hai 14n mdi 14n v6i 10ml etyl axetat. Pha hiru co két
hop dugc lam kho qua natri sulfat, loc va cd dac duéi ap sudt giam. Budc nay tao ra
34mg (56% theo ly thuyét) hop chit dich véi do tinh khiét 73%.
LC/MS [Phuong phap 3]: R; = 0,34 phit; MS [ESIpos]: m/z =209 (M+H)".
Vidu 39A
[1-(2-Clophenyl)-1H-pyrazol-4-yl]metanol

Cl

A
- 8

80mg (0,32mmol) hop chét tir Vi du 35A dugc hoa tan trong 2ml THF, va
335ul (0,34mmol) dung dich 1N cta lithi nhém hydrua trong THF duoc bd sung vao &
nhiét dd -10°C. Qua khoang thoi gian mdt gid, hdn hop duoc lam Am t&i nhiét do trong
phong. Pé tinh ché, 2ml nuéc va 5ml dung dich kali natri tartrat bdo hoa dugc bd sung
vao va hén hop duoc chiét hai 14n mdi 14n v6i 10ml etyl axetat. Pha hitu co két hop
duoc 1am khd qua natri sulfat, loc va c6 dic duéi 4p suét giam. Budc ndy tao ra 61mg
(83% theo ly thuyét) hop chit dich véi d6 tinh khiét 91%.
LC/MS [Phuong phap 3]: R¢ = 0,76 phut; MS [ESIpos]: m/z =209 (M+H)".
Vidu 40A
5-(Clometyl)-1-(2,6-diclobenzyl)-1H-imidazol
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45mg (0,18mmol) hop chit tr Vi du 36A cung v6i 27mg (0,26mmol)
trietylamin dugc hoa tan trong 1ml toluen, va 25mg (0,21mmol) thionyl clorua dugc bd
sung nho giot & nhiét do trong phong. Hon hop dugce khudy & nhiét d§ trong phong
trong khoang thoi gian 1 gid. Duéi ap sudt giam, hén hop phan tng dugc loai bo tat ca
céc thanh phan d& bay hoi. Budc ndy tao ra 48mg (99% theo ly thuyét) hop chét dich,
ma tiép tuc duge cho phan tng khong cin tinh ché thém.
Vidu4lA
2-(Clometyl)-1-(2,6-diclobenzyl)-4-nitro-1H-imidazol

Cl

Cl N
&7/\0
N
O,N
210mg (0,70mmol) hgp chét tir Vi du 37A duoc hoa tan trong 10ml diclometan,
va 145ul (1,04mmol) trietylamin va 61ul (0,83mmol) thionyl clorua dugc bd sung vao
& nhiét d6 0°C. Hdn hop duoc khudy & nhiét do trong phong trong khoang thoi gian 24
gio. Thém 200pl (2,72mmol) thionyl clorua dugc bd sung vao va hdn hop duge khudy
du6i diéu kién hdi luu trong khoang thoi gian 15 phit. Dudi ap sudt giam, hén hop
phan tng duoc loai bé tét ca thanh phin dé bay hoi. Budc nay tao ra, véi d¢ tinh khiét
88%, 200mg (80% theo 1y thuyéf) hop chét dich, ma dugc cho phan ing khong can
tinh ché thém.
LC/MS [Phuong phap 3]: R¢= 1,16 phat; MS [ESIpos]: m/z = 320 va 322 (M+H)"
'H-NMR (400 MHz, DMSO-d¢): & = 5,03 (s, 2H), 5,61 (s, 2H), 7,52-7,57 (m, 1H),
7,62-7,65 (m, 2H), 7,86-7,88 (m, 1H).
Viduy 42A
4-(Bromometyl)-1-(2-clophenyl)-1H-imidazol

-72-



48mg (0,16mmol) hogp chit tr Vi du 38A via 63mg (0,24mmol)
triphenylphosphin dugc hoa tan trong 1,6ml THF, va 80mg (0,24mmol) cacbon
tetrabromua dugc bd sung vao & nhiét do trong phong. Sau d6, hén hop dugc khudy &
nhiét do trong phong trong khoang thoi gian 16 gid. Dé tinh ché, hdn hop dugc loc qua
20g kieselguhr, ba loc dugce rira qua véi etyl axetat va dich loc duwgc cd dic dudi ap
sudt giam. Can dugc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl
axetat 5:1, sau d6 1a 1:1). Budc ndy tao ra 17mg (39% theo 1y thuyét) hop chit dich ma
tiép tuc dugc cho phan ing ngay.
LC/MS [Phuong phép 4]: Rt = 0,34 phut; MS [ESIpos]: m/z =209 (M-Br+OH+H)".
Vidu43A
4-(Bromometyl)-1-(2-clophenyl)-1H-pyrazol

Cl

@N@/\&

N

61lmg (0,27mmol) hop chdt tr Vi du 39A va 105mg (0,40mmol)
triphenylphosphin dugc hoa tan trong 1,6ml THF, va 132mg (0,40mmol) cacbon
tetrabromua dugc bd sung vao tao nhiét do trong phong. Sau d6, hdn hop dugc khudy &
nhiét do trong phong trong khoang thoi gian 16 gid. Dé tinh ché, hdn hop duoc loc qua
20g kieselguhr, ba loc dugc suc véi etyl axetat va dich loc duge cd dac dudi ap sut
giam. Cin duoc tinh ché bing sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
10:1, sau d6 1 5:1). Budce nay tao ra 30 mg (42% theo 1y thuyét) hop chit dich ma tiép
tuc dugce cho phan tng ngay.
LC/MS [Phuong phép 4]: Ri= 0,67 phut; MS [ESIpos]: m/z =209 (M-Br+OH+H)".
Vidu 44A
Etyl 2-(2-clophenyl)-1,3-oxazol-5-carboxylat
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Trong mdi trudong khi argon, 300mg (1,71mmol) etyl 2-bromo-1,3-oxazol-5-
carboxylat cung véi 422mg (2,56mmol) axit 2-clophenylboronic dugc hoa tan trong
7ml toluen, va 67mg (0,17mmol) 2-dixyclohexylphosphino-2'-(N,N-dimetylamino)
biphenyl, 78mg (0,085mmol) tris(dibenzylideneaxeton)dipaladi va 725mg (3,42mmol)
kali phosphat dwoc bd sung vao lién tiép. Hon hop dugc gia nhiét t6i nhiét do 110°C
va khudy & nhiét do nay trong khoang thoi gian 20 gio. Dé tinh ché, hdn hop phan tng
dwgc dé mat t6i nhiét do trong phong va pha lodng bing 20ml etyl axetat va 20ml
nude. Sau khi tach pha, pha nu6e duge chiét hai 1an mdi 1an v6i 20ml etyl axetat. Pha
hitu co két hop dugc 1am kho qua magie sulfat, loc va cd dic dudi ap sudt giam. Cin
duge tinh ché bang HPLC diéu ché [Phuong phap 19]. Budc nay tao ra 217mg (50%
theo 1y thuyét) hop chét dich.

LC/MS [Phuong phap 3]: Ry = 1,21 phut; MS [ESIpos]: m/z =252 (M+H)".
Vidu 45A
Etyl 2-(2,3-diclophenyl)-1,3-oxazol-5-carboxylat

Cl
Cl

s

CH

3
300mg (1,71mmol) etyl 2-bromo-1,3-oxazol-5-carboxylat dugc cho phan tUng

twong ty nhu quy trinh cia Vi du 44A. Budc nay tao ra 174mg (31% theo ly thuyét)

hop chét dich voi do tinh khiét 87%.

LC/MS [Phuong phap 4]: R = 1,19 phat; MS [ESIpos]: m/z =286 va 288 (M-+H)".

Vidu46A

Metyl 5-(2-clophenyl)thiophen-2-carboxylat

-74-



24890

Cl

H,C

Trong mdi trudng khi argon, 310mg (1,40mmol) metyl 5-bromothiophen-2-
carboxylat ciing véi 328mg (2,10mmol) axit 2-clophenylboronic dugc hoa tan trong
10ml dioxan, va 81mg (0,07mmol) tetrakis(triphenylphosphin)paladi(0) duoc bd sung
vao. Hon hop dugc gia nhiét t6i nhiét dd 110°C, 1,4ml (2,80mmol) dung dich natri
cacbonat trong nuéc 2M dugc bd sung vao va hdn hop duge khuéy 6 nhi¢t do nay
trong khoang thoi gian 20 gio. Dé tinh ché, hdn hop phan g dwgc dé mét téi nhiét do
trong phong va pha lodng bang 20ml etyl axetat va 20ml nudc. Sau khi tach pha, pha
nuée duge chiét hai 1An mdi 14n v&i 20ml etyl axetat. Pha hitu co két hop duoc 1am kho
qua natri sulfat, loc va cd dac dudi ap sult giam. Can dugce tinh ché bing sic ky trén
silicagel (pha dong: xyclohexan/etyl axetat 15:1, sau d6 10:1). Bu6c nay tao ra 289mg
(61% theo 1y thuyét) hop chét dich véi do tinh khiét 75%.
LC/MS [Phuong phép 2]: R = 2,58 phut; MS [ESIpos]: m/z =253 (M+H)"
TH-NMR (400 MHz, DMSO-de): & = 3,85 (s, 3H), 7,45-7,48 (m, 2H), 7,53 (d, 1H),
7,64 (dd, 1H), 7,73 (dd, 1H), 7,85 (d, 1H).
Vidu47A
Metyl 5-(2,3-diclophenyl)thiophen-2-carboxylat

Cl
Cl
O
S

\/A
H,C

300mg (1,36mmol) metyl 5-bromothiophen-2-carboxylat dugc cho phan ung

twong tw nhu quy trinh Vi du 46A. Bu6e nay tao ra 273mg (58% theo ly thuyét) hop

chit dich véi do tinh khiét 83%.

LC/MS [Phuong phap 4]: R¢ = 1,30 phat; MS [ESIpos]: m/z =287 (M+H)".

Vidu 48A

Axit 5-(2-Clophenyl)thiophen-2-carboxylic
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Cl
O
S

\ / OH

289mg (1,14mmol) hop chét tir Vi du 46A duoc hoa tan trong 2ml THF/metanol
(1:1), va 1,14ml (2,29mmol) dung dich natri hydroxit trong nuéc 2M dugc bd sung
vao. Hon hop phan tng duoc khudy ¢ nhiét o 80°C trong khoang thdi gian 2 gid. Sau
khi 1am mét t6i nhiét do trong phong, dung méi dugc loai b trén thiét bi bay hoi kiéu
quay va cin dugc thdm hat trong 5ml nuée va rira bang Sml etyl axetat. Pha nudc duge
axit hoa véi axit clohydric 1N va chiét hai 14n mdi 14n véi Sml etyl axetat. Pha hitu co
két hop duoc 1am khd qua natri sulfat, loc va c6 ddc dudi ap suit giam. BuGc nay tao
ra, v6i do tinh khiét 91%, 218mg (73% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phép 2]: R¢ = 2,16 phit; MS [ESIpos]: m/z =239 (M+H)".
Vidu49A
Axit 5-(2,3-diclophenyl)thiophen-2-carboxylic

Cl
Cl
O

S
\ / OH

273mg (0,79mmol) hop chét tir Vi du 47A duge cho phan Gng twong ty nhu quy
trinh cta Vi du 48A. Bu6c niy tao ra, voi do tinh khiét 92%, 228mg (97% theo 1y
thuyét) hop chat dich.
LC/MS [Phuong phép 4]: R¢ = 1,07 phut; MS [ESIpos]: m/z =271 va 273 (M-H)".
Vi du 50A
[2-(2-Clophenyl)-1,3-0xazol-5-yl|metanol

Cl

rEIO_W/\OH

217mg (0,86mmol) hop chét tir Vi du 44A dugc cho phan Gmg tuong ty nhu quy
trinh ciia Vi du 39A. Budc nay tao ra, v4i do tinh khiét 89%, 181mg (89% theo ly
thuyét) hop chét dich.
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LC/MS [Phuong phép 4]: Ry = 0,75 phuat; MS [ESIpos]: m/z =210 (M+H)".
Vidu51A
[2-(2,3-Diclophenyl)-1,3-0xazol-5-ylJmetanol

Cl
Cl

kji}/\OH

186mg (0,65mmol) hop chét tir Vi du 45A dugc cho phan tmg twong tw nhu quy
trinh ctia Vi du 39A. Buéc nay tao ra, véi do tinh khiét 86%, 89mg (48% theo 1y
thuyét) hop chat dich.
LC/MS [Phuong phép 4]: R¢= 0,87 phut; MS [ESIpos]: m/z = 244 va 246 (M+H)*.
Viduy 52A
[5-(2-Clophenyl)-2-thienylJmetanol
Cl

S
\ / OH

350mg (1,47mmol) hop chit tir Vi du 48A dugc hoa tan trong 5ml THF, hdn
hop dugc lam mat t6i nhiét do 0°C va 0,20ml (1,47mmol) trietylamin va 0,21ml
(1,61mmol) isobutyl cloformat dwoc bb sung vao. Hon hop duge khudy & nhiét do 0°C
trong khoang thoi gian 1 gid. Sau d6, huyén phi dugce loc qua Seitz frit vao binh dugc
lam mat t6i nhiét do 0°C, va can dugc suc qua khoang 2ml THF. Véi su khuéy mach,
dich loc thu dugc sau d6 duge bd sung vao dung dich, lam mat t§i nhiét do 0°C,
166mg (4,40mmol) natri borohydrua trong 2ml nuéc. Sau 1 gio, Sml dung dich natri
bicacbonat bdo hoa dugc bd sung vao va hdn hop dugce 1am 4m t&i nhiét d trong
phong. Hon hop dugc chiét véi 15ml etyl axetat. Pha hitu co duoc rira lién tiép mdi 1an
v6i Sml dung dich natri bicacbonat bdo hoa va dung dich natri clorua bdo hoa. Sau khi
lam kho qua natri sulfat, hdn hop dugc loc va c6 dic dudi ap suat giam. San pham tho
duoc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 10:1, sau d6
5:1). Bu6c niy tao ra 252mg (63% theo 1y thuyét) hop chit néu & dé muc véi do tinh
khiét 83%.
LC/MS [Phuong phép 3]: Rt = 1,12 phat; MS [ESIpos]: m/z =206 (M-H,O+H)*
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'H-NMR (400 MHz, DMSO-ds): & = 4,66 (d, 2H), 5,54 (t, 1H), 6,99 (d, 1H), 7,27 (d,
1H), 7,33-7,43 (m, 2H), 7,55-7,62 (m, 2H).

Vidu 53A

[5-(2,3-Diclophenyl)-2-thienylJmetanol

Cl
Cl

S
\ / OH

268mg (0,98mmol) hop chét tir Vi du 49A dugc cho phan Gmg twong ty nhu quy
trinh cia Vi du 52A. Budc nay tao ra, voi do tinh khiét 87%, 184 mg (63% theo ly
thuyét) hop chét dich.
LC/MS [Phuong phap 4]: Rt = 1,10 phat; MS [ESIpos]: m/z = 241 va 243 (M-
H,O+H)*
'H-NMR (400 MHz, DMSO-ds): & = 4,67 (d, 2H), 5,58 (t, 1H), 7,01 (d, 1H), 7,29 (d,
1H), 7,39-7,44 (m, 1H), 7,55-7,58 (m, 1H), 7,62-7,66 (m, 1H).
Vi du 54A |
5-(Bromometyl)-2-(2-clophenyl)-1,3-oxazol

Cl

;OJ/\Br

181mg (0,77mmol) hgp chit tir Vi du 50A va 242mg (0,92mmol) triphenyl-
phosphin dugc hoa tan trong 4ml THF, va 306mg (0,92mmol) cacbon tetrabromua
duoc bd sung vao & nhiét dd RT. Sau d6, hdn hop duogc khudy & nhiét d6 trong phong
trong khoang thoi gian 16 gio. Dé tinh ché, hdn hop dugc loc qua 20g kieselguhr, ba
loc duogc rira béng etyl axetat va dich loc dugc cd dac dudi ap sut giam. Can dugc tinh
ché bang HPLC diéu ché [Phuong phap 19]. Budc nay tao ra 112mg (42% theo ly
thuyét) hop chét dich voi do tinh khiét 80% ma tiép tuc duoc cho phan tng ngay.
LC/MS [Phuong phap 4]: R = 1,09 phut; MS [ESIpos]: m/z =272 va 274 (M+H)".
Vidu 55A
5-(Bromometyl)-2-(2,3-diclophenyl)-1,3-oxazol
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Cl
Cl

IEI—]/\Br

89mg (0,3 1mmol) hop chét tir Vi du 51A duoc cho phan tng twong tu nhu quy
trinh ctia Vi du 54A. Budc nay tao ra, véi do tinh khiét 87%, 50mg (52% theo 1y
thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R¢= 1,15 phuat; MS [ESIpos]: m/z =308 (M+H)".
Vidu 56A
2-(Bromometyl)-5-(2-clophenyl)thiophen
Cl

S
\ / Br

200mg (0,74mmol) hop chdt tr Vi du 52A va 291mg (1,1lmmol)
triphenylphosphin dwgc hoa tan trong 8ml THF, va 367mg (1,11mmol) cacbon
tetrabromua dugc bd sung vao & nhiét do trong phong. Sau d6, hdn hop dugc khudy &
nhiét d6 trong phong trong khoang thoi gian 16 gid. Dé tinh ché, hdn hop duoc loc qua
20g kieselguhr, bd loc dugc stic qua etyl axetat va dich loc dugce cd dic dudi ap suét
giam. Can duoc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat
10:1, sau d6 1a 5:1). Budc nay tao ra 113mg san phdm dich bi nhim bin (32% tinh
khiét, 17% theo ly thuyét) ma tiép tuc dugc cho phan tng ngay.
LC/MS [Phuong phép 4]: R¢= 1,37 phut; MS [ESIpos]: m/z =207 (M-HBr)*.
Vidu 57A
2-(Bromometyl)-5-(2,3-diclophenyl)thiophen

Cl
Cl

S
\ / Br
89mg (0,3 1mmol) hop chit tir Vi du 53A dugc cho phan tng twong ty nhu quy
trinh ctia Vi du 56A. Budc nay tao ra, véi do tinh khiét 86%, 70 mg (30% theo ly
thuyét) hop chat dich.
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LC/MS [Phuong phép 4]: R¢= 1,08 phut; MS [ESIpos]: m/z = 241 va 243 (M-HBr)".
Vidu 58A
Metyl 2-[2-(triflometyl)phenyl]isonicotinat

F

F 0O
Y 9
N CH,

Trong moi trudong khi argon, 500mg (2,3 1mmol) metyl 2-bromoisonicotinat va
694mg (3,47mmol) axit 2-(triflometyl)phenylboronic dugc hoa tan trong 10ml toluen.
106mg (0,12mmol) tris(dibenzylideneaxeton)dipaladi, 91mg (0,23mmol) ftri-tert-
butylphosphin va 982mg (4,63mmol) kali phosphat sau d6 dugc bd sung véo, va trong
mdi trudng khi argon hdn hop dugc gia nhiét t6i nhiét do 110°C trong khoang thoi
gian 20 gio. Pé tinh ché, hén hop duoc pha lodng & nhiét do trong phong bang 15ml
etyl axetat va 15ml nude, Pha hitu co duge tach ra va pha nuée dugc chiét hai 1dn mdi
1an v6i 15ml etyl axetat. Pha hitu co két hgp duge 1am kho qua magie sulfat, loc va ¢o
ddc du6i 4p sudt giam. San phim thd dugc tinh ché bing sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 20:1, sau d6 10:1). Bu6c nay tao ra 498mg (59% theo ly
thuyét) hop chét dich v6i do tinh khiét 77%. Poan san pham tht hai c6 d9 tinh khiét
thdp hon dugc tiép tuc duoc tinh ché theo phuong phap 19. Bu6c niy tao ra thém
54mg (8% theo ly thuyét) hop chét dich.

LC/MS [Phuong phép 2]: Ri = 2,21 phit; MS [ESIpos]: m/z = 282 (M+H)".
Vidu 59A
Metyl 2-(2-clophenyl)isonicotinat

Cl

D
N~ CH,

500mg (2,31mmol) metyl 2-bromoisonicotinat va 597mg (3,47mmol) axit 2-
clophenylboronic dugc cho phan Gng véi nhau twong tw nhu quy trinh ciia Vi du 58A.

Budc nay tao ra 323 mg (56% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 3]: R¢= 1,15 phuat; MS [ESIpos]: m/z = 248 (M+H)".
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Vi du 60A
Metyl 2-(2,3-diclophenyl)isonicotinat
Cl
Cl

79

N CH,

Trong mdi truong khi argon, 250mg (1,16mmol) metyl 2-bromoisonicotinat va
331mg (1,74mmol) axit 2,3-diclophenylboronic dugc hoa tan trong 5ml toluen. 53mg
(0,06mmol) tris(dibenzylideneaxeton)dipaladi, 46mg (0,12mmol) 2-dixyclohexyl-
phosphino-2'-(N,N-dimetylamino)biphenyl va 491mg (2,3 Immol) kali phosphat sau d6
duoc bd sung vao, va trong moi truong khi argon hdn hop dwoc gia nhiét t6i nhiét do
110°C trong khoang thoi gian 20 gid. Pé tinh ché, hdn hop dwoc pha lodng tai RT
bang 15ml etyl axetat va 15ml nuée, pha hitu co duoc tach ra va pha nudc duge chibt
hai 14n mdi 14n v6i 15ml etyl axetat. Pha hiru co két hop dwoc lam kho qua magie
sulfat, loc va cb dic dudi 4p suit giam. San phdm tho duoc tinh ché bang sic ky
[Phuong phép 19]. Buéc nay tao ra 138mg (42% theo ly thuyét) hop chit dich vé6i do
tinh khiét 87%.

LC/MS [Phuong phép 4]: Rt = 1,13 phut; MS [ESIpos]: m/z =282 va 284 (M+H)".
Vidu61A
{2-[2-(Triflometyl)phenyl]pyridin-4-yl } metanol

F

I\ OH
N =

432mg (1,54mmol) hop chét tir Vi du 58A dugc hoa tan trong 10ml THF, va
1,08ml (1,08mmol) ctia dung dich 1M cta lithi nhém hydrua trongTHF dugc bd sung
vao & nhiét do -10°C. Sau khi bd sung xong, hdn hop dwoc khudy & nhiét do trong
phong trong khoang thoi gian 2 gid. Dé tinh ché, 4ml dung dich natri kali tartrat bdo
hoa duge bd sung vao & nhiét do trong phong, va hdn hop duge chiét véi 15ml etyl

axetat. Pha hitu co duoc rira mot 1an véi 10ml dung dich natri kali tartrat bdo hoa, lam
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kho qua magie sulfat, loc va cd ddc dudi ap suit giam. Budc nay tao ra 497mg (>100%
theo 1y thuyét) hop chit dich ma tiép tuc dugc cho phan ing ma khong can tinh ché
thém.
LC/MS [Phuong phap 2]: R = 1,40 phut; MS [ESIpos]: m/z = 254 (M+H)".
Vidu 62A
[2-(2-Clophenyl)pyridin-4-yl|metanol

Cl

X OH
N~

323mg (1,24mmol) hgp chét tir Vi du 59A duoc cho phan g twong tu nhu quy
trinh cua Vi du 61A. Budc nay tao ra 303mg (>100% theo ly thuyét) hop chat dich ma
tiép tuc dwgc cho phan tmg ma khong can tinh ché thém.
'TH-NMR (400 MHz, DMSO-ds): & = 4,61 (d, 2H), 5,47 (t, 1H), 7,33-7,37 (m, 1H),
7,42-7,48 (m, 2H), 7,53-7,60 (m, 3H), 8,61 (d, 1H).

Vidu 63A
[2-(2,3-Diclophenyl)pyridin-4-yl]metanol
Cl
Cl
| N OH
N A

138mg (0,49mmol) hop chét tir Vi du 60A dugc cho phéan tng twong tw nhu quy
trinh ctia Vi du 61A. Bu6c ndy tao ra 132mg (90% theo Iy thuyét) hop chét dich véi do
tinh khiét 84% ma tiép tuc duoc cho phan tng ma khong can tinh ché thém.
LC/MS [Phuong phép 2]: R = 0,78 phut; MS [ESIpos]: m/z = 254 va 256 (M+H)".
Vidu 64A
4-(Bromometyl)-2-[2-(triflometyl)phenyl]pyridin
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l\ Br

N~

495mg (1,96mmol) hop chit tr Vi du 61A va 615mg (2,35mmol)
triphenylphosphin dugc hoa tan trong 15ml THF, va 778mg (2,35mmol) cacbon
tetrabromua duogc bd sung vao & nhiét do trong phong. Sau khi bd sung xong, hdn hop
duge khudy & nhiét do trong phong trong khoang thoi gian 16 gio. Dé tinh ché, hdn
hop duoc loc qua 20g kieselguhr va dich loc dugce ¢6 dic dudi ap suét giam. Can dugc
tinh ché bang sic ky trén silicagel (pha dong: dau tién xyclohexan/etyl axetat 70:30,
sau do etyl axetat). Budc nay tao ra, v6i do tinh khiét 90%, 149mg (22% theo ly
thuyét) hop chét dich, ma tiép tuc duge cho phan tng ngay.
LC/MS [Phuong phép 3]: R¢ = 1,23 phut; MS [ESIpos]: m/z =318 (M+H)".
Vidu 65A
4-(Bromometyl)-2-(2-clophenyl)pyridin

Cl

|\ Br

N~

294mg (1,34mmol) hop chét tir Vi du 62A dugc cho phan Gng tuong tu nhu quy
trinh cta Vi du 64A. Budc nay tao ra, véi do tinh khiét 89%, 242 mg (57% theo ly
thuyét) hop chét dich, ma tiép tuc duoc cho phan tmg ngay.
LC/MS [Phuong phap 4]: R: = 1,08 phut; MS [ESIpos]: m/z =282 va 284 (M+H)".
Vidu 66A
4-(Bromometyl)-2-(2,3-diclophenyl)pyridin

Cl
Cl
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131mg (0,52mmol) hop chét tir Vi du 63A dwoc cho phan img twong tu nhur quy
trinh cta Vi du 54A. Budc nay tao ra 81mg (50% theo 1y thuyét) hop chit dich, ma tiép
tuc dugc cho phan Gng ngay.
LC/MS [Phuong phép 4]: Rc = 1,08 phat; MS [ESIpos]: m/z = 316, 318 va 320
(M+H)*.
Vi du 67A
4-Metyl-2-[2-(triflometyl)phenyl]pyrimidin

Trong moéi truong khi argon, 250mg (1,95mmol) 2-clo-4-metylpyrimidin va
583mg (2,92mmol) axit 2-(triflometyl)phenylboronic dugc hoa tan trong 8ml toluen.
89mg (0,10mmol) tris(dibenzylideneaxeton)dipaladi, 77mg (0,19mmol) 2-dixyclo-
hexylphosphino-2'-(N,N-dimetylamino)biphenyl va 826mg (3,89mmol) kali phosphat
sau d6 dugc bd sung vao, va trong mdi trudng khi argon hon hop dugc gia nhiét &
nhiét d6 110°C trong khoang thoi gian 20 gior. Dé tinh ché, hdn hop dugc pha lodng &
nhiét do trong phong v4i 15ml etyl axetat va 15ml nude, pha hitu co duge tach ra va
pha nu6c duge chiét hai 14n nita mai 14n véi 15ml etyl axetat. Pha hitu co két hop duge
lam kho qua magie sulfat, loc va c6 dic dudi ap suat giam. San pham tho dugc tinh ché
bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 9:1, sau d6 4:1). Budc nay
tao ra 249mg (54% theo ly thuyét) hop chét dich véi dd tinh khiét 87%.

LC/MS [Phuong phap 3]: R¢ = 1,02 phut; MS [ESIpos]: m/z =239 (M+H)".
Vi du 68A
2-(2-Clophenyl)-4-metylpyrimidin
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250mg (1,95mmol) 2-clo-4-metylpyrimidin dugc cho phdn Ung twong tu nhu
quy trinh ctia Vi du 67A. Budc nay tao ra 202mg (34% theo ly thuyét) hop chat dich
v6i @9 tinh khiét 66%.
LC/MS [Phuong phép 3]: R¢= 0,90 phat; MS [ESIpos]: m/z =205 (M+H)".
Vi du 69A
4-Metyl-6-[2-(triflometyl)phenyl]pyrimidin
F

F

X CH,

N N

A
250mg (1,95mmol) 4-clo-6-metylpyrimidin dugc cho phan ung tuong tu nhu
quy trinh ciia Vi du 67A. Budc nay tao ra 332mg (70% theo Iy thuyét) hop chat dich.
LC/MS [Phuong phép 3]: R¢= 1,04 phut; MS [ESIpos]: m/z =239 (M+H)".
Vidu 70A
4-Metyl-6-[2-clophenyl]pyrimidin
Cl

250mg (1,95mmol) 4-clo-6-metylpyrimidin dugc cho phan Ung tuwong ty nhu
quy trinh ctia Vi du 67A. Budc nay tao ra 191mg (43% theo 1y thuyét) hop chat dich.
LC/MS [Phuong phép 3]: Ry = 0,99 phat; MS [ESIpos]: m/z = 205 (M+H)".
Vidu 71A
4-(2,3-Diclophenyl)-6-metylpyrimidin
Cl
Cl

| s
N\yN
250mg (1,95mmol) 4-clo-6-metylpyrimidin dugc cho phan Ung tuwong tu nhu

quy trinh cua Vi du 67A. Budc nay tao ra 185mg (40% theo ly thuyét) hop chét dich.
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LC/MS [Phuong phép 6]: R¢ = 1,93 phut; MS [ESIpos]: m/z = 239 va 241 (M+H)".
Vidu 72A
2-Metyl-5-[2-(triflometyl)phenyl]-1,3,4-thiadiazol
RF
F
S
Ve

500mg (1,95mmol) 2-bromo-5-metyl-1,3,4-thiadiazol dugc cho phan Gng tuong
tu nhu quy trinh cta Vi du 67A. Budc nay tao ra 331mg (36% theo 1y thuyét) hop chét
dich véi d tinh khiét 75%.
LC/MS [Phuong phép 4]: R¢= 0,93 phut; MS [ESIpos]: m/z =245 (M+H)".
Vidu 73A

2-(2-Clophenyl)-5-metyl-1,3,4-thiadiazol
Cl

S
( W/CH3

N—N

315mg (1,76mmol) 2-bromo-5-metyl-1,3,4-thiadiazol dugc cho phan tng tuwong
ty nhu quy trinh cta Vi du 44A. Buéc nay tao ra 155mg (36% theo ly thuyét) hop chét
dich.
LC/MS [Phuong phap 4]: R¢= 0,92 phuat; MS [ESIpos]: m/z =211 (M+H)"
'H-NMR (400 MHz, DMSO-ds): & = 2,82 (s, 3H), 7,52-7,62 (m, 2H), 7,70 (dd, 1H),
8,10 (dd, 1H).
Vidu 74A
2-(2,3-Diclophenyl)-5-metyl-1,3,4-thiadiazol

Cl
Cl

S
Ok
N—N
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310mg (1,73mmol) 2-bromo-5-metyl-1,3,4-thiadiazol dugc cho phan rng tuong
tu nhu quy trinh cta Vi du 44A. Budc nay tao ra 91mg (21% theo 1y thuyét) hop chét
dich.
LC/MS [Phuong phap 6]: R; = 2,13 phut; MS [ESIpos]: m/z = 245 va 247 (M+H)".
Vidu 75A
5-(2-Clophenyl)-2-metyl-1,3-thiazol
Cl

\ SW/CHG‘
N
756mg (2,92mmol) 5-bromo-2-metyl-1,3-thiazol hydrobromua dugc cho phan
ung tuong tu nhu quy trinh cda Vi du 67A. Trong phan ing nay, 2,49g (11,68mmol)
kali phosphat duoc sir dung 1am bazo. Budc nay tao ra 181mg (30% theo ly thuyét)
hop chét dich.
LC/MS [Phuong phép 2]: R¢=2,21 phat; MS [ESIpos]: m/z =210 (M+H)".
Vidu 76A
2-Metyl-5-[2-(triflometyl)phenyl]-1,3-thiazol
ROF
F
\ S)/CHs
N
430mg (1,66mmol) 5-bromo-2-metyl-1,3-thiazol hydrobromua dugc cho phan
ung tuong tu nhu quy trinh cia Vi du 44A. Trong phan Gng nay, 1,41g (6,64mmol)
kali phosphat dugc sir dung 1am bazo. Budc nay tao ra 52mg (13% theo ly thuyét) hop
chét dich.
LC/MS [Phuong phap 4]: R¢ = 1,08 phut; MS [ESIpos]: m/z = 244 (M+H)".
Vidu 77A
5-(3-Clo-2-flophenyl)-2-metyl-1,3-thiazol
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Cl

\ SW/CH3
N

586mg (2,26mmol) 5-bromo-2-metyl-1,3-thiazol hydrobromua dugc cho phan
ung tuong tu nhu quy trinh cda Vi du 44A. Trong phan ung nay, 1,92g (9,05mmol)
kali phosphat dugc st dung lam bazo. Budc nay tao ra 147mg (29% theo ly thuyét)
hop chét dich.
LC/MS [Phuong phap 3]: R¢= 1,27 phut; MS [ESIpos]: m/z = 228 (M+H)".
Vidu 78A
5-[2-Flo-3-(triflometyl)phenyl]-2-metyl-1,3-thiazol

F

e\ F

\ SW/CH3
N

350mg (1,35mmol) 5-bromo-2-metyl-1,3-thiazol hydrobromua dugc cho phan
ung tuong tu nhu quy trinh ctia Vi du 44A. Trong phan Ung nay, 1,15g (5,41mmol)
kali phosphat dugc st dung lam bazo. Thoi gian phan tng 1a 2 giod. Budc nay tao ra
89mg (25% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R¢= 1,12 phat; MS [ESIpos]: m/z =262 (M+H)".
Vidu 79A
5-(2-Clophenyl)-2-metyl-4-(triflometyl)-1,3-thiazol

Cl

S
\ Z/CH?’
F

F F
635mg (1,94mmol) 5-bromo-2-metyl-4-(triflometyl)-1,3-thiazol hydrobromua
dugc cho phan Ung trong tu nhu quy trinh cia Vi du 44A. Trong phan Gng nay, 1,15¢g
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(5,41mmol) kali phosphat dugc str dung lam bazo. Budc nay tao ra 142 mg (26% theo
1y thuyét) hop chét dich.

LC/MS [Phuong phép 3]: R¢ = 1,34 phut; MS [ESIpos]: m/z =278 (M+H)".

Vi du 80A

4-(Bromometyl)-2-[2-(triflometyl)phenyl]pyrimidin

247mg (1,04mmol) hop chit tir Vi du 67A cing véi 185mg (1,04mmol) N-
bromosucxinimit va 17mg (0,10mmol) 2,2'-azobis-2-metylpropanenitril trong 3ml
cacbon tetraclorua dugc gia nhiét dudi diu kién hdi luu trong khodng thoi gian 18 gio.
Pé tinh ché, hdn hop phan ung dwgc 1am mat t6i nhiét do trong phong, va 10ml
diclometan dugc bd sung vao. Hn hop duoc rira bing 5ml nude, va pha nuéc dugc
chiét lai hai 1dn mbi 1in v6i 5Sml diclometan. Pha hitu co két hgp dugc lam khé qua
magie sulfat, loc va ¢d diic dudi ap suét giam. San phdm thé duge 1am khd nhanh trong
mdi truong chan khéng cao va tiép tuc duge cho phan tmg khong tinh thém. Budc nay
tao ra 303mg san phim ma chira hop chét dich vé6i do tinh khiét 20% (twong Ung véi
20% theo ly thuyét). Thanh phan chinh ciia san phdm thé 1 nguyén liéu khong phéan
ung (Vi du 67A).

LC/MS [Phuong phép 4]: Ry = 1,02 phut; MS [ESIpos]: m/z =317 va 319 (M+H)".
Vidu 81A
4-(Bromometyl)-2-(2-clophenyl)pyrimidin

Cl

N
| N Br
N~

200mg (0,98mmol) hop chét tir Vi du 68A dugc cho phan ung twong tu nhu quy
trinh ctia Vi du 80A. Buéc nay tao ra 259mg (19% theo ly thuyét) hop chét dich véi do
tinh khiét khoang 20%. Thanh phan chinh ctia san phdm thd 13 nguyén liéu khong phan
ung (Vi du 68A).
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LC/MS [Phuong phap 4]: Ry = 1,00 phut; MS [ESIpos]: m/z = 283 va 285 (M+H)".
Vidu 82A
4-(Bromometyl)-6-[2-(triflometyl)phenyl|pyrimidin

F

F

X Br

|
N\%N

332mg (1,39mmol) hop chit tir Vi du 69A dwoc cho phan tmg twong tu nhu quy trinh
ctia Vi du 80A. San phdm tho dugc tinh ché bang sic ky [Phuong phap 19]. Budc nay
tao ra 37mg (8% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phéap 3]: Rt = 1,19 phut; MS [ESIpos]: m/z =317 va 319 (M+H)".
Vidu 83A
4-(Bromometyl)-6-[2-clophenyl]pyrimidin

Cl

X Br

191mg (0,93mmol) hop chét tir Vi du 70A dugc cho phan ng twong tu nhu quy
trinh ctia Vi du 80A. San pham tho dugc tinh ché bang sic ky [Phuong phép 19]. Budc
nay tao ra 27mg (10% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 3]: R¢= 1,15 phuat; MS [ESIpos]: m/z = 283 va 285 (M+H)*.
Vidu 84A
4-(Bromometyl)-6-(2,3-diclophenyl)pyrimidin

Cl
Cl

N Br

N N

A

185mg (0,93mmol) hop chat tir Vi du 71A dugc cho phan ing twong ty nhu quy
trinh ctia Vi du 80A. San phim thd duoc tinh ché bang sic ky [Phuong phép 19]. Budc
nay tao ra 23mg (9% theo 1y thuyét) hop chét dich.
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LC/MS [Phuong phép 6]: R¢ = 2,32 phut; MS [ESIpos]: m/z = 317, 319 va 321

(M+H)".
Vidu 85A
2-(Bromometyl)-5-[2-(triflometyl)phenyl]-1,3,4-thiadiazol
R OF
=
S
A

172mg (0,70mmol) hop chat tr Vi du 72A cing véi 251mg (1,4lmmol) N-
bromosucxinimit va 12mg (0,07mmol) 2,2'-azobis-2-metylpropanenitril trong S5ml
cacbon tetraclorua duoc gia nhiét duéi diéu kién hdi luu trong khoang thoi gian 8 gio.
Pé tinh ché, hdn hop phan tng dwgc 1am mat t6i nhiét do trong phong, va 10ml
diclometan dugc bd sung vao. Hon hop duoc rira bang 5ml nudc, va pha nude dugc
chiét lai hai 1an mdi 14n v6i 5ml diclometan. Pha hitu co két hop duoc 1am khd qua
magie sulfat, loc va ¢b dic dudi ap sudt giam. San phdm thdé duoc tinh ché bang sic ky
[Phwong phap 19]. Budc nay tao ra 33mg (15% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R; = 1,05 phuat; MS [ESIpos]: m/z = 323 va 325 (M+H)".
Vidu 86A
2-(Bromometyl)-5-(2-clophenyl)-1,3,4-thiadiazol

Cl

S

\ W/\Br

N—N
185mg (0,88mmol) hop chét tir Vi du 73A duge cho phan Gmg twong tw nhu quy
trinh ctia Vi du 85A. San pham tho duoc tinh ché bang sic ky [Phuong phép 19]. Budc
nay tao ra 31mg (12% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phép 6]: R = 2,21 phuat; MS [ESIpos]: m/z = 289 va 291 (M+H)*.
Vidu 87A
2-(Bromometyl)-5-(2,3-diclophenyl)-1,3,4-thiadiazol
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Cl
Cl
@(S
\ W/\Br
N—N

91mg (0,37mmol) hop chét tir Vi du 74A dugc cho phan ting twong tu nhu quy
trinh cta Vi du 85A. San phim thd duoc tinh ché bang sic ky [Phuong phap 19]. Budc
ndy tao ra 38mg (32% theo ly thuyét) hop chat dich.
LC/MS [Phwong phép 3]: Re = 1,30 phat; MS [ESIpos]: m/z = 323, 325 va 327

(M+H)*.
Vidu 88A
2-(Bromometyl)-5-(2-clophenyl)-1,3-thiazol
Cl
S
\ W/\Br
N

180mg (0,86mmol) hop chét tir Vi du 75A cing véi 229mg (1,29mmol) N-
bromosucxinimit va 14mg (0,09mmol) 2,2'-azobis-2-metylpropanenitril trong Sml
cacbon tetraclorua dugc gia nhiét dudi diéu kién hoi Iuu trong khoang thoi gian 8 gid.
Dé tinh ché, hon hop phan Gng dugc 1am mét t6i nhiét do trong phong, va 10ml
diclometan dugc bd sung vao. Hon hop duge rira bang Sml nuée, va pha nuéc duge
chiét lai hai 1in mdi 14n v&i 5ml diclometan. Pha hitu co két hop duoc lam kho qua
magie sulfat, loc va c¢b dic dudi 4p sudt giam. San pham tho dugc tinh ché bang séc ky
[Phuong phap 19]. Budce nay tao ra 66 mg (27% theo ly thuyét) hop chét dich.

LC/MS [Phuong phap 2]: Rt = 2,42 phut; MS [ESIpos]: m/z =288 va 290 (M+H)".
Vidu 89A
2-(Bromometyl)-5-[2-(triflometyl)phenyl]-1,3-thiazol

R OF
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110mg (0,45mmol) hop chit tir Vi du 76A dugc cho phan tmg twong tw nhu quy
trinh ciia Vi du 88A. San pham thd dugc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 40mg (27% theo 1y thuyét) hop chat dich.
LC/MS [Phuong phap 4]: R¢= 1,17 phit; MS [ESIpos]: m/z =322 va 324 (M+H)".
Vi du 90A
2-(Bromometyl)-5-(3-clo-2-flophenyl)-1,3-thiazol

Cl
F
S
\ z/\Br

142mg (0,62mmol) hop chéit tir Vi du 77A dugc cho phan ting twong tu nhu quy
trinh cia Vi du 88A. San phim thd duoc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 70mg (37% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R = 1,21 phut; MS [ESIpos]: m/z = 306 va 308 (M+H)".
Vidu91A
2-(Bromometyl)-5-[2-flo-3-(triflometyl)phenyl]-1,3-thiazol

120mg (0,46mmol) hqp chét tir Vi du 78A dugc cho phan tng tuong tw nhu quy
trinh ctia Vi du 88A. San phdm thd dugc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 60mg (38% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R = 1,20 phuat; MS [ESIpos]: m/z = 340 va 342 (M+H)".
Vidu 92A
2-(Bromometyl)-5-(2-clophenyl)-4-(triflometyl)-1,3-thiazol
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Cl

\ b/\Br

N
F

F F

140mg (0,50mmol) hop chét tir Vi du 79A dugc cho phan tng tuwong ty nhu quy
trinh ctia Vi du 88A. San phim thd dugc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 49mg (27% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R; = 1,27 phut; MS [ESIpos]: m/z =356 va 358 (M+H)".
Vidu 93A
5-(4-Clophenyl)-4-xyclopropyl-2-(1H-1,2,4-triazol-5-ylsulfonyl)-2,4-dihydro-3H-
1,2,4-triazol-3-on

0
n OS¢
N

0]
A
/" \N_
NQN
Cl

300mg (1,27mmol) 5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-on
[diéu ché theo WO 2007/134862 Vi du 36A] dugc hoa tan trong 10ml THF, va 143mg
(1,27mmol) kali tert-butoxit dugc bd sung vao & nhiét do -78°C. Qua khoang thoi gian
30 phiit, hdn hop phan tng dugc lam 4m téi nhiét do trong phong, va hdn hop dugc
khudy & nhiét dd nay trong khoang thoi gian thém 20 phut. Sau d6, hdn hop duoc lam
méat thém mot 14n nita xuéng nhiét do -78°C, va 213mg (1,27mmol) 1H-1,2,4-triazol-5-
sulfonyl clorua, hoa tan trong 5Sml THF, duoc bd sung vao. Qua khoang thoi gian 30
phut, hdn hop phan tng duge 1am 4m t6i nhiét d6 trong phong, va hdn hop dugc khudy
& nhiét d6 nay trong khoang thoi gian thém 20 gid. Pé tinh ché, 10ml nuéc duge bd
sung vao. Hn hop dugc chiét hai 1dn mdi 14n véi 15ml etyl axetat. Pha hitu co két hop
dugc lam kho qua natri sulfat, loc va c6 dac dudi ap sut giam. San phdm thd duoc tinh
ché bang sic ky [Phuong phap 19]. Budc ndy tao ra 136 mg (29% theo ly thuyét) hop
chét dich.
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LC/MS [Phuong phap 5]: R¢ = 1,91 phat; m/z =367 M+H)".

Vidu 94A
5-(4-Clophenyl)-4-(4-metoxybenzyl)-2-(1H-1,2,4-triazol-5-ylsulfonyl)-2,4-dihydro-
3H-1,2,4-triazol-3-on

o—CH,
o O
q o5& N
N N N
N/ \\( \N_
N\ N
Cl

529mg (1,68mmol) 5-(4-clophenyl)-4-(4-metoxybenzyl)-2,4-dihydro-3H-1,2,4-triazol-
3-on [diéu ché theo WO 2007/134862 Vi du 55A] dugc hoa tan trong 10ml axetonitril,

va 1,09g (3,35mmol) xesi cacbonat va 281mg (1,68mmol) 1H-1,2,4-triazol-5-sulfonyl

clorua, hoa tan trong 5ml axetonitril, dugc bd sung vao lién tiép. Hén hop phan tmg

duoc khudy & nhiét do trong phong trong khoang thoi gian 90 phut. Dé tinh ché, 10g

silica gel duoc bo sung vao va dung mdi dugce loai bo dudi ap sudt gidm. San pham

thd, hap phu trén silicagel, duoc tinh ché bang sic ky trén silicagel (pha dong: dau tién

etyl axetat, sau d6 diclometan/metanol 90:10 — 80:20). Budc nay tao ra 268 mg (32%

theo 1y thuyét) hop chit dich.

LC/MS [Phuong phép 5]: R = 2,21 phit; m/z = 447 (M+H)".

Vidu 95A
5-(4-Clophenyl)-2-({1-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-5-yl } sulfonyl)-2,4-
dihydro-3H-1,2,4-triazol-3-on
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Cl

230mg (0,38mmol) hop chét tir Vi du 116 duoc hoa tan trong 5ml axetonitril, va
417mg (0,76mmol) amoni xeri(IV) nitrat, hoa tan trong Sml nuéc, dugc bd sung vao.
Sau d6, hdn hop dwoc khudy & nhiét d6 70°C trong khoang thoi gian 20 gior. Dé tinh
ché, hdn hop duoc c¢b ddc dudi 4p sudt giam, va cin duge thdm hut trong 15ml nuée va
chiét hai 1an mdi 14n v6i 15ml etyl axetat. Pha hitu co két hop dwoc 1am kho qua magie
sulfat, loc va c6 dic dudi 4p sut giam. San phdm thd duoc tinh ché bang sic ky trén
silicagel (pha dong: diclometan/metanol 99:1 — 90:10). Budc nay tao ra 130mg (70%
theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 3]: R¢ = 1,22 phit; m/z = 485 (M+H)"
"H-NMR (400 MHz, CDCl): & = 5,59 (s, 2H), 7,38 (d, 1H), 7,44 (d, 2H), 7,45-7,55
(m, 2H), 7,70 (d, 1H), 7,81 (d, 2H), 8,12 (s, 1H).
Vi du 96A
4-Allyl-5-(4-clophenyl)-2-[(5-metyl-1H-imidazol-4-yl)metyl]-2,4-dihydro-3H-1,2 4-

«“f”& d

N~ “CH,

triazol-3-on

Cl
100mg (0,89mmol) 4-hydroxymetyl-5-metyl-1H-imidazol, 252mg (1,07mmol)
hop chét tir Vi du 12A va 370mg (2,68mmol) kali cacbonat dugc hda tan trong 4,5ml
DMF va 4,5ml nuéc, va hdn hop dugc khudy trong 10 vi séng & nhiét dd 200°C trong
khoang thoi gian 75 phut. Sau khi 1am mét téi nhiét d6 trong phong, Dé tinh ché, hdn
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hop dugc 1am lodng bang 10ml nuée va chiét hai 1an mdi 1an véi 15ml etyl axetat. Pha
hitu co két hop duoc lam kho qua natri sulfat, loc va c6 déc dudi ap suét gidm. San
phdm thé duoc tinh ché bing sic ky trén silicagel (pha dong: diu tién 1A
xyclohexan/etyl axetat 1:1, sau d6 1a diclometan/metanol 10:1). Budc nay tao ra 153mg
(52% theo Iy thuyét) hop chét dich véi do tinh khiét 73%.
LC/MS [Phuong phap 3]: R: = 0,82 phut; MS [ESIpos]: m/z =330 (M+H)".
Vidu97A
5-(4-Clophenyl)-4-xyclopropyl-2-[(5-metyl-1H-imidazol-4-yl)metyl]-2,4-dihydro-3H-
1,2,4-triazol-3-on

O

L
LGS

Cl

Tuong tu nhu hop chét trong Vi du 96A, 18 1mg (1,62mmol) 4-hydroxymetyl-5-
metyl-1H-imidazol, 381mg (1,62mmol) 5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-
3H-1,2,4-triazol-3-on [diéu ché theo WO 2007/134862 Vi du 36A] va 670mg
(4,85mmol) kali cacbonat dugc cho phan Gtng véi nhau. Budce nay tao ra 180mg (47%
theo ly thuyét) hop chét dich véi do tinh khiét 76%.
LC/MS [Phuong phap 1]: Rt = 0,82 phut; MS [ESIpos]: m/z =330 (M+H)".
Vi du 98A
Etyl bromo[2-(triflometyl)phenyl]axetat

Br
F F
F

585mg (3,89mmol) natri bromat dau tién duoc nap trong 2ml nuéc, va 300mg
(1,29 mmol) etyl 2-(triflometyl)phenylaxetat, hoa tan trong 2,5ml etyl axetat, dugc bd
sung vao & nhiét d trong phong. Dung dich chira 403mg (3,89mmol) natri bisulfit

trong 3,8ml nuéce sau d6 dugc bd sung dan vao. Hon hop duge khudy & nhiét do trong

-97-



24890

phong trong khoang thoi gian 18 gié. Sml dung dich natri dithionit ndng d6 10% trong
nude sau d6 dugc bd sung vao. Hn hop duoc chiét voi 15ml etyl axetat, va pha hitu
co dugc rira trong mdi trudng hgp mot 1an véi Sml dung dich natri dithionit ndng do
10% va 5ml dung dich natri clorua bdo hoa. Pha hitu co dugc 1am khé qua natri sulfat,
loc va co dic dudi ap sudt giam. San phdm tho duoc tinh ché bang sic ky trén silicagel
(pha dong: xyclohexan/etyl axetat 20:1, sau d6 10:1). Buéc ndy tao ra 186mg hdn hop
bao gdm hop chét néu & d& muc va nguyén lidu etyl 2-(triflometyl)phenylaxetat (ty 1&
16:84 theo GC/MS [Phuong phap 20]). Hdn hop ndy dugc cho phan tng thém mot 14n
nira v6i 362mg (2,40mmol) natri bromat va 250mg (2,40mmol) natri bisulfit theo quy
trinh md ta trén day. Céc budc tinh ché trung gian tao ra hdn hop gdbm 31% hop chét dé
muc va 69% etyl 2-(triflometyl)phenylaxetat, ma tiép tuc dugc cho phan tng khong
can tinh ché thém.

GC/MS [Phuong phap 20]: R¢ = 4,28 phut; MS [ESIpos]: m/z = 237 (M-CO,C>Hs)".
Vidu 99A
2-(2-Bromobenzyl)-5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2 4-triazol-3-on

P

R&

Cl

1,04g (4,41mmol) 5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-triazol-
3-on [diéu ché theo WO 2007/134862 Vi du 36A] va 2,16g (6,62mmol) xesi cacbonat
duoc tao huyén phi trong 35ml axetonitril, va 1,32g (5,30mmol) 2-bromobenzyl
bromua dugc bd sung vao. Hon hop dugc khudy duéi didu kién hdi luu trong khoang
thoi gian 18 gio. Chét rin két tha sau do6 duogc loc ra va dich loc dugce ¢ dic dudi ap
sudt giam. Chét rén con lai duoc khudy trong khoang 50ml dietyl ete va sau d6 duoc
loc ra va rtra bang it dietyl ete. Lam kho du6i 4p sudt giam cho ra 1,05g (59% theo Iy
thuyét) hop chét dich 1a chit rén mau tring.
LC/MS [Phuong phép 4]: R¢= 1,19 phut; MS [ESIpos]: m/z = 404 va 406 (M+H)*
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'H-NMR (400 MHz, DMSO-de): & = 0,58-0,65 (m, 2H), 0,85-0,93 (m, 2H), 3,20 (tt,
1H), 4,99 (s, 2H), 7,18-7,30 (m, 2H), 7,34-7,41 (m, 1H), 7,56-7,61 (m, 2H), 7,65 (d,
1H), 7,80 (d, 2H).

Vi du 100A
2-(5-Bromo-2-flobenzyl)-5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-triazol-

O
Br N\ N
N=
F b
Cl

300mg  (1,27mmol)  5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-
triazol-3-on [diéu ché theo WO 2007/134862 Vi du 36A] va 622 mg (1,91 mmol) xesi

3-on

cacbonat dugc tao huyén phii trong 5ml axetonitril, va 536mg (1,40mmol) 4-bromo-2-
(bromometyl)-1-flobenzen dugc bd sung vao. Hén hop duoc khudy duéi didu kién hdi
luu trong khoang thoi gian 18 gid. Chét rin két tiia sau d6 duogc loc ra va dich loc dugc
cd dic duéi ap sudt giam tGi thé tich khoang 1,5ml. Sau khi bd sung 0,5ml axit
clohydric 1N, hdn hop dugc tinh ché truc tiép [Phuong phéap 19]. Budc ny tao ra 427
mg (56% theo ly thuyét) hop chit dich véi do tinh khiét 71%.

LC/MS [Phuong phap 4]: Rt = 1,23 phut; MS [ESIpos]: m/z = 422 va 424 (M+H)*.
Vidu 101A
2-(3-Bromobenzyl)-5-(4-clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2,4-dihydro-3H-

Br \

1,2,4-triazol-3-on
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400mg (1,30mmol) hop chét tir Vi du 4A va 635mg (1,95mmol) xesi cacbonat dugc
tao huyén phu trong 3ml axetonitril, va 357mg (1,43mmol) 3-bromobenzyl bromua
duge bd sung vao. Hdn hop duge khudy dudi diéu kién hoi Iuu trong khoang thoi gian
20 gid. Sau do, chét rin két taa dugc loc ra, va dich loc duogc co dic dudi ap suét giam
t6i thé tich khoang 1,5ml va duoc tinh ché truc tiép bang sic ky [Phwong phép 19].
Budc ndy tao ra 507mg (82% theo 1y thuyét) hop chit dich.

LC/MS [Phuong phap 4]: R¢= 1,21 phut; MS [ESIpos]: m/z = 476 va 478 (M+H)".
Vidu 102A
2-(3-Bromobenzyl)-5-(4-clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-

3H-1,2,4-triazol-3-on
Br \
N:b

80mg (0,26mmol) hop chét tir Vi du SA dugc cho phan ng twong ty nhu diéu
ché Vi du 101A. Bu6c nay tao ra 95mg (76% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R;= 1,21 phuat; MS [ESIpos]: m/z = 476 va 478 (M+H)".
Vidu 103A
2-(3-Bromo-5-flobenzyl)-5-(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2,4-
dihydro-3H-1,2,4-triazol-3-on

F
0 HO":, F
J§ F
Br N\ N
N=
F
Cl

-100-



24890

219mg (0,7 1mmol) hop chéit tir Vi du 5A va 191mg (0,71mmol) 1-bromo-3-
(bromometyl)-5-flobenzen dugc cho phan ung twong tu nhu diéu ché Vi du 101A.
Budc nay tao ra 181mg (51% theo ly thuyét) hop chét dich.
LC/MS [Phuong phéap 4]: R; = 1,24 phat; MS [ESIpos]: m/z = 494 va 496 (M+H)".
Vidu 104A
Metyl 4-bromo-2-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-
dihydro-1H-1,2,4-triazol-1-yl]metyl } benzoat

F .
0 0 HO F
I} F
N N
\
N
Cl

450mg (1,30mmol) hop chét tir Vi du 4A va 715mg (2,19mmol) xesi cacbonat

O

7

H,C

dugc tao huyén phu trong 6ml axetonitril, va 708mg (1,61mmol) metyl 4-bromo-2-
(bromometyl)benzoat dwoc bd sung vao. Hon hop dwoc khudy dudi didu kién hdi huu
trong khoang thoi gian 20 gid. Chét rin két tha dugc loc ra va dich loc dugc co dic
duéi ap suét giam t6i thé tich khoang 1,5ml. Sau khi bd sung 1ml axit clohydric 1N,
hén hop duoc tinh chétruc tiép bang sic ky [Phuong phap 19]. Buée ndy tao ra 545mg
(64% theo 1y thuyét) hop chit dich véi d6 tinh khiét 92%.

LC/MS [Phuong phap 4]: R; = 1,24 phut; MS [ESIpos]: m/z = 534 va 536 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,81-3,90 (m, 4H), 4,01 (dd, 1H), 4,24-4,34 (m,
1H), 5,29-5,40 (m, 2H), 6,89 (d, 1H), 7,42 (d, 1H), 7,64 (d, 2H), 7,69 (dd, 1H), 7,74 (d,
2H), 7,84 (d, 1H).

Vidu 105A

Metyl 4-bromo-2-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl }metyl)benzoat
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515mg (1,67mmol) hop chét tir Vi du 5A va 818mg (2,51mmol) xesi cacbonat
dugc tao huyén phi trong 10ml axetonitril, va 810mg (1,84mmol) metyl 4-bromo-2-
(bromometyl)benzoat dugc bd sung vao. Hon hop dugc khudy dudi didu kién héi luu
trong khoang thoi gian 3 gio. Sau khi 1am mat téi nhiét do trong phong, 15ml nuéc
duoc bd sung vao va hdn hop duogc chiét ba 1an mdi 1an v6i 10ml etyl axetat. Pha hitu
co két hop dugc lam khé qua natri sulfat, loc va co6 dac dudi ap suét giam. Cén dugc
tinh ché bing sic ky [Phuong phap 19]. Budc nay tao ra 455mg (51% theo ly thuyét)
hop chét dich.
LC/MS [Phuong phép 4]: R = 1,21 phut; MS [ESIpos]: m/z = 534 va 536 (M+H)".
Vidu 106A
Metyl 5-metyl-2'-(triflometyl)biphenyl-2-carboxylat

Trong méi truong khi argon, S00mg (2,18mmol) metyl 2-bromo-4-metylbenzoat
cung véi 655mg (3,27mmol) axit 2-(triflometyl)phenylboronic dugc hoa tan trong
10ml  toluen, va 86mg (0,22mmol)  2-dixyclohexylphosphino-2'-(N,N-
dimetylamino)biphenyl, 100mg (0,11mmol) tris(dibenzylideneaxeton)dipaladi va
927mg (4,37mmol) kali phosphat dugc bd sung vao lién tiép. Hon hop duogc gia nhiét
t6i nhiét dd 110°C va duge khudy & nhiét dd nay trong khoang thoi gian 20 gio. Dé
tinh ché, hdn hop phan tng dugc d& mat t6i nhiét do trong phong va pha loang bing

20ml etyl axetat va 20ml nude. Sau khi tach pha, pha nuéc duge chiét hai 14n mdi 1an
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v6i 20ml etyl axetat. Pha hitu co két hop dugc 1am khd qua magie sulfat, loc va cb dic
dudi ap suét giam. Cin duoc tinh ché bang sic ky trén silicagel (pha dong: dau tién 1a
xyclohexan/etyl axetat 30:1, sau d6 1a 20:1). Budc nay tao ra 597mg (86% theo ly
thuyét) hop chét dich.

GC/MS [Phuong phap 20]: R, = 5,55 phut; MS [EIpos]: m/z = 294 (M)".

Vidu 107A

Metyl 2'-clo-5-metylbiphenyl-2-carboxylat

500mg (2,18mmol) metyl 2-bromo-4-metylbenzoat va 512mg (3,27mmol) axit
2-clophenylboronic duge cho phan tng twong tu nhu didu ché Vi du 107A. Buée nay
tao ra 275mg (48% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phéap 4]: R; = 1,22 phit; MS [ESIpos]: m/z = 261 (M+H)".
Vidu 108A
Metyl 5-(bromometyl)-2'-(triflometyl)biphenyl-2-carboxylat

590mg (2,0lmmol) hop chit tr Vi du 107A, 357mg (2,0lmmol) N-
bromosucxinimit va 33mg (0,20mmol) 2,2'-azobis-2-metylpropanenitril trong 8ml
cacbon tetraclorua dugc gia nhiét duéi didu kién hdi luu trong khoang thoi gian 16 gio.
Sau khi lam mat t6i nhiét do trong phong, hdn hop dugc lam lodng bang 10ml
diclometan va rira bang 10ml nudc. Pha hitu co duoc 1am khd qua magie sulfat, loc va
cd dic dudi p suat giam. San phim thé duoc tinh ché bang sic ky [Phuong phéap 19].
Budge nay tao ra 346mg (30% theo ly thuyét) hop chét dich vé6i do tinh khiét 64% ma

tiép tuc duge cho phan tng ngay.
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LC/MS [Phuong phép 4]: R = 1,27 phat; MS [DCI]: m/z =390 va 392 (M+NH4)*.
Vidu 109A
Metyl 5-(bromometyl)-2'-clobiphenyl-2-carboxylat

270mg (1,04mmol) hop chét tir Vi du 108A va N-bromosucxinimit duge cho
phan tng twong tw nhu didu ché Vi du 109A. Buéc nay tao ra 232mg (66% theo ly
thuyét) hop chét dich ma tiép tuc duge cho phan ing ngay.
LC/MS [Phuong phéap 4]: R¢ = 1,22 phtt; MS [DCI]: m/z =356 va 358 (M+NH.)".
Vidu 110A
Dimetyl 2'-clobiphenyl-3,5-dicarboxylat

l Cl

0~ ~o” ¢

Trong moi trudong khi argon, 500mg (1,83 mmol) dimetyl 5-bromoisophthalat
cung v6i 429mg (2,75mmol) axit 2-clophenylboronic dugc hoa tan trong 8ml toluen,
va 72mg (0,18mmol) 2-dixyclohexylphosphino-2'-(N,N-dimetylamino)biphenyl, 84mg
(0,09mmol) tris(dibenzylidenaxeton)dipaladi va 777mg (3,66mmol) kali phosphat
dugc bd sung vao lién tiép. Hon hop dugc gia nhiét téi nhiét do 110°C va duoc khudy
& nhiét do nay trong khoang thoi gian 20 giv. Dé tinh ché, hdn hop phan tng dwoc dé
mat téi nhiét d§ trong phong va pha lodng bang 20ml etyl axetat. Chét rén dugc loc
béng cach hut tao chan khong va cin duge rira ba 1an mdi 1an véi 10ml etyl axetat.
Dich loc két hop dugc rira hai 14n mdi 14n véi 10ml nuée. Pha hitu co dugc lam kho
qua magie sulfat, loc va c6 dic dudi ap sudt giam. Cin dugc tinh ché bing sic ky
[Phuong phép 19]. Budc nay tao ra 305mg (55% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R¢= 1,24 phut; MS [Elpos]: m/z =305 (M+H)*
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TH-NMR (400 MHz, DMSO-ds): 6 = 3,92 (s, 6H), 7,46-7,55 (m, 3H), 7,60-7,68 (m,
1H), 8,23 (d, 2H), 8,52 (t, 1H).

Vidu 111A

Metyl 2'-clo-5-(hydroxymetyl)biphenyl-3-carboxylat

l Cl
CH,

O o

305mg (1,00mmol) hop chit tir Vi du 110A duogc hoa tan trong 6ml THF, va
0,5ml (0,50mmol) dung dich 1M cua lithi nhém hydrua trong THF dugc b sung vio &
nhiét do -10°C. Hn hop phan tng sau d6 dugc khudy & nhiét d9 trong phong trong
khoéang thoi gian 1 gio. Dé tinh ché, 3ml dung dich natri Kkali tartrat trong nuéc bdo hoa
duoc bd sung vao ¢ nhiét do trong phong, va hdn hop duogc chiét v4i 15ml etyl axetat.
Pha hitu co dugc rira mot 1an véi 10ml dung dich natri tartrat bdo hoa, lam khd qua
magie sulfat, loc va c6 diac duéi ap sudt giam. Can dugc tinh ché bang sic ky [Phuong
phép 19]. Budc nay tao ra 189mg (68% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R; = 1,03 phit; MS [ESIpos]: m/z =277 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,88 (s, 3H), 4,63 (d, 2H), 5,43 (t, 1H), 7,43-7,47
(m, 3H), 7,58-7,62 (m, 1H), 7,62-7,64 (m, 1H), 7,84-7,87 (m, 1H), 7,97-8,00 (m, 1H).
Vidu 112A
Metyl 5-(bromometyl)-2'-clobiphenyl-3-carboxylat

l Cl
O Br

o O/CH3
187mg (0,68mmol) hop chit tir Vi du 111A va 266mg (1,01mmol) triphenyl-
phosphin dugc hoa tan trong 6ml THF, va 336mg (1,01lmmol) cacbon tetrabromua
duogc bd sung vao & nhiét do trong phong. Sau d6, hdn hop duoc khudy & nhiét do
trong phong trong khoang thoi gian 16 gio. Dé tinh ché, hén hop duoc loc qua 20g
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kieselguhr, ba loc dugc rira béng etyl axetat va dich loc dugc co dic dudi ép sudt giam.
Cian dugc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 7:3).
Budc nay tao ra 275 mg (>100% theo 1y thuyét) hop chét dich, ma tiép tuc dugc cho
phan tng ngay.

'H-NMR (400 MHz, DMSO-ds): & = 3,89 (s, 3H), 4,86 (s, 2H), 7,44-7,50 (m, 3H),
7,58-7,64 (m, 1H), 7,80-7,82 (m, 1H), 7,90-7,92 (m, 1H), 8,08-8,11 (m, 1H),

Vidu 113A va Vidu 114A

Metyl 5-bromo-2'-clobiphenyl-3-carboxylat

va

metyl 2,2"-diclo-1,1":3',1"-terphenyl-5'-carboxylat

Cl
0
O e
~ls
‘ S and

Cl

Trong moi trudong khi argon, 60mg (0,05mmol)
tetrakis(triphenylphosphin)paladi(0) dugc bd sung vao 300mg (1,02mmol) metyl 3,5-
dibromobenzoat trong 6ml dioxan. Hon hop dugc gia nhiét téi nhiét d6 110°C, va 1ml
(2mmol) dung dich natri cacbonat trong nuéc 2M va 239mg (1,53mmol) axit 2-
clophenylboronic, hoa tan trong 1ml dioxan, duoc bd sung vao lién tiép. Hdn hop sau
d6 dugc khudy & nhiét d6 110°C trong khoang thdi gian 1 gid. Dé tinh ché, hdn hop
phan ting dugc dé mat téi nhiét do trong phong va pha loang bing 20ml etyl axetat va
20ml nude. Sau khi tach pha, pha nuée duge chiét hai 1dn mbi 14an véi 20ml etyl axetat.
Pha hitu co két hop dugc 1am khd qua magie sulfat, loc va c¢d dic dudi ap suit giam.
Can dugc tach thanh cac thanh phan bing HPLC diéu ché [Phuong phap 19]. BuGe nay
tao ra 142mg (43% theo ly thuyét) metyl 5-bromo-2'-clobiphenyl-3-carboxylat (Vi du
113A) va 166 mg (46% theo ly thuyét) metyl 2,2"-diclo-1,1":3",1"-terphenyl-5'-
carboxylat (Vi du 114A) 13 cic san phdm phan tng.

Vidu 113A:
GC/MS [Phuong phap 20]: R¢ = 7,50 phut; MS [ESIpos]: m/z =324 va 326 (M)".
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Vidu 114A:

GC/MS [Phuong phéap 20]: R = 10,26 phut; MS [ESIpos]: m/z =356 va 358 (M)".
Vidu 115A

(5-Bromo-2'-clobiphenyl-3-yl)metanol

Cl
‘ OH

Br

170mg (0,52mmol) hop chét tir Vi du 113A dugc hoa tan trong 6ml THF, va
0,37ml (0,37mmol) dung dich 1M cua lithi nhém hydrua trong THF dugc bd sung vio
& nhiét d6 -10°C. Hdn hop sau d6 duoc khudy & nhiét do trong phong trong khoang
thoi gian 1 gid. Dé tinh ché, 4ml dung dich natri kali tartrat trong nu6c bio hoa duge
bd sung vao & nhiét d6 trong phong, va hdn hop duoc chiét voi 15ml etyl axetat. Pha
hiru co duoc rira mot 1an v6i 10ml dung dich natri tartrat bdo hoa, 1am kho qua magie
sulfat, loc va c¢d dic du6i ap sudt giam. Budce nay tao ra 177mg (>100% theo ly thuyét)
hop chét dich.
LC/MS [Phuong phép 2]: Rt = 2,39 phut.
GC/MS [Phuong phap 20]: R; = 7,67 phut; MS [ESIpos]: m/z =296 va 298 (M)".
Vidu 116A
(2,2"-Diclo-1,1":3',1"-terphenyl-5'-yl)metanol

cl
‘ ‘ OH

Cl !

311mg (0,87mmol) hop chét tir Vi du 114A duoc cho phan ung tuong tw nhu
didu ché Vi du 115A. Budc nay tao ra 283mg (91% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 2]: Rt = 2,63 phut.
MS [DCI]: m/z = 346 (M+NHy)".
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Vidu 117A
3'-Bromo-5'-(bromometyl)-2-clobiphenyl

cl
‘ O Br

Br

177mg (0,60mmol) hop chét tir Vi du 115A va 187mg (0,71mmol) triphenyl-
phosphin dugc hoa tan trong 4ml THF, va 237mg (0,71mmol) cacbon tetrabromua
duoc bd sung vao ¢ nhiét do trong phong. Sau do, hdn hop dugc khuéy & nhiét do
trong phong trong khoang thoi gian 16 gid. Pé tinh ché, hdn hop dugc loc qua 20g
kieselguhr va dich loc duoc c6 dic duéi 4p sudt giam. Cin dugc tinh ché bang sic ky
[Phuong phap 19]. Buéc ndy tao ra, v6i dd tinh khiét 79%, 129mg (60% theo ly
thuyét) hop chat dich, ma tiép tuc dugc cho phan ung ngay.
LC/MS [Phuong phap 4]: R;= 1,41 pht.
Vidu 118A
5'-(Bromometyl)-2,2"-diclo-1,1":3',1"-terphenyl

l Cl
O Br
Cl l
280mg (0,85mmol) hop chét tir Vi du 116A dugc cho phan ng tuong tu nhu
didu ché Vi du 117A. Su tinh ché san phédm thd duoc tién hanh bing sic ky trén
silicagel (pha dong: xyclohexan/etyl axetat 10:1). Budc nay tao ra 300mg (76% theo ly
thuyét) hop chit dich.

GC/MS [Phuong phép 20]: Rt = 10,64 phat; MS [ESIpos]: m/z =390, 392 va 394 (M)*
MS [DCI]: m/z =408, 410 va 412 (M+NHa)".
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Vidu 119A
2-[(3-Bromophenyl)sulfonyl]-5-(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-
2,4-dihydro-3H-1,2,4-triazol-3-on

360mg (1,17mmol) hop chét tir Vi du 5A dugc hoa tan trong 10ml THF va, &
nhiét dd 0°C, 94mg (2,34mmol) natri hydrua (hé phan tan ndng d6 60% trong diu
khoang) duoc bd sung vao. Sau khoang thoi gian 20 phat, 299mg (1,17mmol) 3-
bromobenzensulfonyl clorua dugc bd sung vao, va hon hop dugce khqu ¢ nhiét d 0°C
trong khoang thoi gian 1 gio. Pé tinh ché, 10ml nudc duoc bd sung vao va hdn hop
dwoc chiét hai 14n mdi 14n v6i 15ml etyl axetat. Pha hitu co két hop dugc 1am khé qua
natri sulfat, loc va c6 dic dudi ap sudt giam. San pham thd dugc tinh ché bang sic ky
trén silicagel (pha ddng: xyclohexan/etyl axetat 8:1, sau d6 1a 1:1). Budc nay tao ra
181mg (27% theo 1y thuyét) hop chit dich.
LC/MS [Phuong phéap 3]: R¢ = 1,33 phut; MS [ESIpos]: m/z = 526 va 528 (M+H)".
Vidu 120A
2-[(3-Bromophenyl)sulfonyl]-5-(4-clophenyl)-4-[(1E)-3,3,3-trifloprop-1-en-1-yl]-2,4-
dihydro-3H-1,2,4-triazol-3-on

500mg (1,63mmol) hop chéit tir Vi du 5A duoc hoa tan trong 10ml axetonitril,

va 449mg (3,25mmol) kali cacbonat va 415mg (1,63mmol) 3-bromobenzensulfonyl
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clorua dugc bd sung vao. Hon hop duge gia nhiét du6i didu kién hdi luu trong khoang
thoi gian 2 gid. Dé tinh ché, 10ml nudc duoc bd sung vao va hdn hop dugc chiét hai
1An mdi 1an v&i 15ml etyl axetat. Pha hitu co két hop duoc lam kho qua natri sulfat, loc
va co dic duéi ap suat giam. San pham thd duogc tinh ché bing sic ky trén silicagel
(pha dong: xyclohexan/etyl axetat 8:1 — 5:1 — 1:1). Budc nay tao ra 285mg (34%
theo ly thuyét) horp chat dich.

LC/MS [Phuong phép 4]: R¢= 1,31 phut; MS [ESIpos]: m/z =508 va 510 (M+H)"
"TH-NMR (400 MHz, CDCl3): & = 6,72 (dq, 1H), 6,89-6,95 (m, 1H), 7,62-7,66 (m, 2H),
7,67-7,73 (m, 3H), 8,05-8,11 (m, 2H), 8,14 (t, 1H).

Vidu 121A
5-(4-Clophenyl)-4-xyclopropyl-2-(hydroxymetyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

/\Nj\N/4

N

HO

Cl

7ml dung dich 37% cua formaldehyt trong nuéc duge bd sung vio 1000mg
(4,24mmol)  5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-on  [diéu
ché theo WO 2007/134862 Vi du 36A], va hdn hop dugc khudy & nhiét d6 trong phong
trong khoang thoi gian 20 gio. Chét rin két tia duoc loc bang cach hut tao chan khong
va rira bang nuéc. Lam kho trong méi trwong chan khong cao cho ra 878mg (62% theo
Iy thuyét) hop chét dich.
'H-NMR (400 MHz, CDCl3): § = 0,71-0,78 (m, 2H), 0,98-1,06 (m, 2H), 2,98 (m, 1H),
5,34 (s, 2H), 7,46 (d, 2H), 7,69 (d, 2H).
Viduy 122A
2-(Clometyl)-5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-1,2,4-triazol-3-on
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875mg (3,29mmol) hop chit tir Vi du 121A dugc tao huyén phu trong 3ml
diclometan, va mot giot DMF va 288l (3,95mmol) thionyl clorua dugc bd sung vao.
Hdn hop dugce khudy & nhiét d6 trong phong trong khoang thoi gian 3 gio. Pé tinh ché,
5ml dung dich natri bicacbonat trong nuéc bao hoa dugc bd sung vao. Hén hop duoc
chiét mét 1an bang 10ml tert-butyl metyl ete. Pha hitu co duge rira mot 1an véi Sml
nuéc, 1am kho qua natri sulfat, loc va ¢6 dic dudi 4p sudt giam. Lam kho can trong
moi truong chan khong cao tao ra 803mg (86% theo ly thuyét) hop chét dich.
"H-NMR (400 MHz, CDCls): & = 0,74-0,80 (m, 2H), 1,00-1,06 (m, 2H), 2,98 (m, 1H),
5,66 (s, 2H), 7,48 (d, 2H), 7,72 (d, 2H).

Vi du didu ché hop chit cudi

Vidul
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({3-[2-(triflometyl)phenyl]-1,2,4-oxadiazol-
5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

\
. N

O
F
o\(\N N
/ }\1—
N
FN Ab\
F Z cl
Trong moéi truong khi argon, 95mg (0,18mmol) benzotriazol-1-yloxy-
tris(pyrolidino)phosphoni hexaflophosphat dugc bd sung vao dung dich chua 56mg

(0,15mmol) axit [3-(5-clo-2-thienyl)-4-(2-flobenzyl)-5-ox0-4,5-dihydro-1H-1,2,4-
triazol-1-yl]axetic [diéu ché theo WO 2007/134862 Vi du 154A] va 32ul (0,18mmol)
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N,N-diisopropyletylamin trong 1,5ml DMF khé. Sau khi khudy trong khoang thoi gian
20 phat, 34mg (0,17mmol) N'-hydroxy-2-(triflometyl)benzencarboximidamit dugc bd
sung vao. Sau d6, hdn hop duge khudy & nhiét d6 trong phong trong khoéang thoi gian
16 gio. P& tinh ché, 10ml nude duogc bd sung vao va hon hop duge chiét ba 1an mbi lan
vGi 10ml etyl axetat. Pha hitu co két hop trong mdi trudng hop duge rira bang 10ml
nude va dung dich natri clorua bdo hoa, loc qua Extrelut va c6 dic dudi ap suit giam.
Cin duoc hoa tan trong 2ml DMF va khudy trong 10 vi séng & nhi€t dd 250°C trong
khoang thoi gian 15 phit. Sau khi lam maét, dung moi dugc loai b dudi ap sudt giam
trén thiét bi bay hoi kiéu quay va san pham thd duge sdc ky trén silicagel (pha dong:
xyclohexan/etyl axetat 4:1). Budc nay tao ra 60mg (72% theo ly thuyét) hop chét dich
la nhya mau vang.
LC/MS [Phuong phap 9]: R = 4,25 phut; MS [ESIpos]: m/z = 536 (M+H)"
'TH-NMR (400 MHz, CDCl3): & = 5,15 (s, 2H), 5,42 (s, 2H), 6,35 (d, 2H), 6,93 (d, 2H),
7,01-7,29 (m, 3H), 7,23-7,34 (m, 1H), 7,60-7,70 (m, 2H), 7,76-7,89 (m, 2H).
Vidu2
2-{[3-(2-Clobenzyl)-1,2,4-oxadiazol-5-ylJmetyl}-5-(4-clophenyl)-4-[(25)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

0 HO ., F
N -
N
I

N N
Q(\ \
Cl \ 0

C
50mg (0,13mmol) hop chét tir Vi du 7A dugc hoa tan trong 2ml toluen, 51mg
(0,28mmol) (1Z)-2-(2-clophenyl)-N'-hydroxyetanimidamit va 38mg (0,28mmol) kali -
cacbonat dugc bd sung vao va hdn hgp duge gia nhiét dudi didu kién hdi luu trong
khoang thoi gian 6 gio. Pé tinh ché, 10ml nuéc duoc bd sung vao va hdon hop duge
chiét hai 1dn mdi 1an véi 10ml etyl axetat. Pha hitu co két hop duogc rira mot 1an bang

10ml nuéc va 10ml dung dich natri clorua bdo hoa, lam kho qua natri sulfat, loc va c6
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dac dudi 4p suét giam. San phdm thd duge tinh ché bang séc ky [Phuong phap 19].
Budc nay tao ra 40mg (59% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R¢= 1,19 phut; MS [ESIpos]: m/z = 514 (M+H)"
TH-NMR (400 MHz, CDCl3): & = 3,97 (dd, 1H), 4,04 (dd, 1H), 4,22 (s, 2H), 4,47-4,59
(m, 1H), 4,64 (br, s, 1H), 5,25 (d, 1H), 5,32 (d, 1H), 7,19-7,29 (m, 3H), 7,35-7,42 (m,
1H), 7,46-7,51 (m, 2H), 7,54-7,60 (m, 2H).
Vidu3
5-(4-Clophenyl)-2-{[3-(2-metylbenzyl)-1,2,4-oxadiazol-5-ylJmetyl}-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

o HO ., F
PN i
N
|

N
H,C N\ _0 N

C

Tuong tu nhu diéu ché hop chét trong Vi du 2, 50mg (0,13mmol) hop chét tir
Vi du 7A tao ra 45mg (69% theo ly thuyét) hop chét néu & dé muc.
LC/MS [Phuong phap 3]: R¢ = 1,38 phit; MS [ESIpos]: m/z = 494 (M+H)"
"H-NMR (400 MHz, CDCl3): & = 2,33 (s, 3H), 3,97 (dd, 1H), 4,01-4,08 (m, 3H), 4,44
(d, 1H), 4,47-4,54 (m, 1H), 5,23 (d, 1H), 5,30 (d, 1H), 7,13-7,22 (m, 4H), 7,49 (d, 2H),
7,55 (d, 2H).
Vidu4
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({3-[3-(triflometyl)benzyl]-
1,2,4-oxadiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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F.F
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4

OHO
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N
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Tuong tw nhu quy trinh diéu ché hop chét trong Vi du 2, 50mg (0,13mmol) hop chét tir

F
F
F
Cl

Vi du 7A tao ra 24mg (34% theo Iy thuyét) hop chit néu & d& muc.

LC/MS [Phuong phap 3]: R; = 1,43 phit; MS [ESIpos]: m/z = 548 (M+H)"

"TH-NMR (400 MHz, CDCl3): 8 = 3,99 (dd, 1H), 4,06 (dd, 1H), 4,14 (s, 2H), 4,45-4,57
(m, 2H), 5,23-5,34 (m, 2H), 7,41-7,60 (m, 8H).

Vidu5s

5-(4-Clophenyl)-2-{[3-(2-metylphenyl)-1,2,4-oxadiazol-5-yllmetyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Tuong tw nhu quy trinh didu ché hop chét trong Vi du 2, 50 mg (0,13 mmol) hop chit
tir Vi du 7A tao ra, sau thoi gian phan tmg 20 gid, 47mg (74% theo 1y thuyét) hop chét
néu & dé muc.

LC/MS [Phuong phéap 4]: R¢ = 1,22 phat; MS [ESIpos]: m/z = 480 (M+H)"

'TH-NMR (400 MHz, CDCI3): & = 2,60 (s, 3H), 3,98-4,06 (m, 1H), 4,06-4,12 (m, 1H),
4,50 (d, 1H), 4,56 (d, 1H), 5,34-5,44 (m, 2H), 7,31 (d, 2H), 7,36-7,42 (m, 1H), 7,47-
7,53 (m, 2H), 7,55-7,61 (m, 2H), 7,94 (d, 1H).
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Vidu6
5-(4-Clophenyl)-2-{[3-(2-clophenyl)-1,2,4-oxadiazol-5-ylmetyl}-4-[(2S)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Tuong ty nhu quy trinh didu ché hop chit trong Vi du 2, 50 mg (0,13 mmol)
hop chit tir Vi du 7A tao ra, sau thoi gian phan tmg 20 gid, 52mg (79% theo ly thuyét)
hop chét néu & dé muc.

LC/MS [Phuong phap 4]: R¢= 1,17 phit; MS [ESIpos]: m/z = 500 va 502 (M+H)*
TH-NMR (400 MHz, CDCl3): 6 = 3,95-4,15 (m, 2H), 4,51-4,62 (m, 1H), 5,33-5,48 (m,
2H), 7,34-7,56 (m, 5H), 7,56-7,64 (m, 2H), 7,89 (d, 1H).

Vidu7
5-(4-Clophenyl)-2-{[3-(2,6-diflophenyl)-1,2,4-oxadiazol-5-ylJmetyl}-4-[(25)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 2, 50mg (0,13mmol) hop
chét tir Vi du 7A tao ra, sau khoang thoi gian 2 gio, 46mg (70% theo 1y thuyét) hop
chét néu & dé muc.

LC/MS [Phuong phap 4]: R¢= 1,13 phut; MS [ESIpos]: m/z = 502 (M+H)"
"H-NMR (400 MHz, CDCl3): & = 3,99 (dd, 1H), 4,08 (dd, 1H), 4,53-4,62 (m, 1H), 4,66
(d, 1H), 5,36-5,49 (m, 2H), 7,01-7,10 (m, 2H), 7,44-7,54 (m, 3H), 7,58-7,64 (m, 2H).
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Vidu 8
5-(4-Clophenyl)-2-{[3-(2,3-diflophenyl)-1,2,4-oxadiazol-5-ylJmetyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F

0 HO . F
F F )k "
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C

Twong tu nhu quy trinh didu ché hop chét trong Vi du 2, 50mg (0,13mmol) hop
chit tir Vi du 7A tao ra, sau khoang thoi gian 2 gio, 47mg (71% theo ly thuyét) hop
chit néu & dé muc.
LC/MS [Phuong phép 4]: R¢ = 1,18 phut; MS [ESIpos]: m/z = 502 (M+H)*
'H-NMR (400 MHz, CDCls): & = 4,03 (dd, 1H), 4,07-4,13 (m, 1H), 4,38 (d, 1H), 4,52-
4,59 (m, 1H), 5,35-5,47 (m, 2H), 7,17-7,25 (m, 1H), 7,34 (q, 1H), 7,51 (d, 2H), 7,58 (d,
2H), 7,79 (t, 1H).
Vidu9
5-(4-Clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2-({3-[2-(triflomety])phenyl]-
1,2,4-oxadiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 2, 50mg (0,13mmol) hop
chit tir Vi du 7A tao ra 50mg (71% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phéap 3]: Ry = 1,39 phut; MS [ESIpos]: m/z = 534 (M+H)"
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'H-NMR (400 MHz, CDCl3): & = 4,01 (dd, 1H), 4,08 (dd, 1H), 4,47-4,51 (m, 1H),
4,52-4,61 (m, 1H), 5,36-5,47 (m, 2H), 7,50 (d, 2H), 7,59 (d, 2H), 7,63-7,69 (m, 2H),
7,76-7,87 (m, 2H).

Vidu 10

5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({3-[ 3-(triflometyl)phenyl]-
1,2,4-oxadiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F
0 HO/," F
) F
Cl

NQ(\N\ N
\N/O Nb

Tuong ty nhu quy trinh diéu ché hop chét trong Vi du 2, 50 mg (0,13mmol) hop
chét tir Vi du 7A tao ra, sau khoang thoi gian 2 gid, 44 mg (62% theo 1y thuyét) hop
chit néu & dé muc.

LC/MS [Phuong phap 4]: R¢ = 1,25 phuat; MS [ESIpos]: m/z = 534 (M+H)*
TH-NMR (400 MHz, CDCl3): & = 4,05 (dd, 1H), 4,08-4,14 (m, 1H), 4,37 (d, 1H), 4,52-
4,58 (m, 1H), 5,35-5,45 (m, 2H), 7,50 (d, 2H), 7,56-7,61 (m, 2H), 7,63 (d, 1H), 7,77 (d,
1H), 8,26 (d, 1H), 8,34 (s, 1H).
Vidu 11
5-(4-Clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2-({3-[3-(triflometoxy)phenyl]-
1,2,4-oxadiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

=

F F
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g A F
N
I
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Twong tw nhu quy trinh diéu ché hop chét trong Vi du 2, 50 mg (0,13 mmol)
hop chét tir Vi du 7A tao ra, sau khoang thoi gian 2 gid, 53mg (73% theo ly thuyét)
hop chét néu & dé muc.

LC/MS [Phuong phép 4]: Ry = 1,27 phuat; MS [ESIpos]: m/z = 550 (M+H)*
"H-NMR (400 MHz, CDCl3): & = 4,04 (dd, 1H), 4,08-4,12 (m, 1H), 4,47 (d, 1H), 4,52-
4,59 (m, 1H), 5,34-5,44 (m, 2H), 7,37 (d, 1H), 7,46-7,55 (m, 3H), 7,56-7,61 (m, 2H),
7,93 (s, 1H), 8,01 (d, 1H).
Vidu 12
5-(4-Clophenyl)-2-{[3-(2,3-diclophenyl)-1,2,4-oxadiazol-5-ylJmetyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
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Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 2, 50mg (0,13mmol) hgp
chét tir Vi du 7A tao ra, sau thoi gian phan ting 20 gidy, 51mg (72% theo 1y thuyét) hop
chét néu & dé muc.
LC/MS [Phuong phéap 4]: Rt = 1,26 phut; MS [ESIpos]: m/z = 534 va 536 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,86 (dd, 1H), 3,99-4,06 (m, 1H), 4,26-4,32 (m, 1H),
5,58 (s, 2H), 6,94 (d, 1H), 7,57 (t, 1H), 7,65 (d, 2H), 7,78 (d, 2H), 7,86 (d, 1H), 7,91
(d, 1H).
Vidu 13
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({3-[2-(triflometoxy)phenyl]-
1,2,4-oxadiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong tu nhu quy trinh diéu ché hop chit trong Vi du 2, 50 mg (0,13 mmol)
hop chét tir Vi du 7A tao ra, sau thoi gian phan tmg 20 gio, 37mg (52% theo ly thuyét)
hop chit néu & dé muc.
LC/MS [Phuong phéap 4]: Rt = 1,25 phuat; MS [ESIpos]: m/z = 550 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,87 (dd, 1H), 4,02 (dd, 1H), 4,25-4,34 (m, 1H), 5,57
(s, 2H), 6,94 (d, 1H), 7,60-7,67 (m, 4H), 7,73-7,80 (m, 3H), 8,09 (dd, 1H).
Vidu 14
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[ 3-(triflometyl)benzyl]-1,2,4-oxadiazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

o)
" JI§ F
F N N~ N
?/Q’(\\(\\N_
o/N /s
Z i

Trong moi truong khi argon, 81mg (0,16mmol) benzotriazol-1-yloxy-tris(pyrolidino)
phosphoni hexaflophosphat dugc bd sung vao dung dich chira 29mg (0,14mmol) axit
3-(triflometyl)phenylaxetic va 27ul (0,16mmol) N,N-diisopropyletylamin trong 1,3ml
DMF khé. Sau 30 phut khudy, 50mg (0,13mmol) hop chét tir Vi du 25A duogc bd sung
vao va hdn hop duge khudy & nhiét do trong phong trong khoang thoi gian 18 gid. Sau
d6, 2ml nuéc duge bd sung vao, va hdn hop duoc chiét ba 14n mdi 1an vé&i 5ml etyl
axetat. Pha hitu co két hop trong mdi truong hop duge rira bang Sml nuéc va dung
dich natri clorua, loc qua Extrelut va ¢ dic dudi 4p suat giam. Can duoc hoa tan trong

2ml DMF va dugc khudy trong 16 vi séng & nhiét 6 250°C trong khoang thoi gian 15
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phut. Sau khi lam mat, dung méi duoc loai bé dudi ap suit giam trén thiét bi bay hoi
kiéu quay va san phim thd duoc tinh ché bang sic ky [Phuong phap 15]. Budc nay tao
ra 25mg (34% theo 1y thuyét) hop chét dich 1a nhua mau nu dam.

LC/MS [Phuong phéap 9]: R¢ = 4,28 phut; MS [ESIpos]: m/z = 550 (M+H)"

'TH-NMR (400 MHz, CDCl3): 8 = 5,12 (s, 2H), 5,20 (s, 2H), 6,32 (d, 2H), 6,90 (d, 2H),
7,04-7,19 (m, 3H), 7,22-7,34 (m, 1H), 7,43-7,55 (m, 2H), 7,55-7,62 (m, 2H).

Vidu 15
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[2-(triflometyl)phenyl]-1,2,4-oxadiazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F F

Tuong tu nhu quy trinh didu ché hop chit trong Vi du 14, 50mg (0,13 mmol)
hop chét tir Vi du 25A tao ra 35mg (49% theo 1y thuyét) hop chéit néu & dé muc.
MS [ESIpos]: m/z = 536 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 5,16 (s, 2H), 5,35 (s, 2H), 6,33 (d, 2H), 6,92 (d, 2H),
7,04-7,13 (m, 2H), 7,13-7,20 (m, 1H), 7,23-7,33 (m, 1H), 7,68-7,78 (m, 2H), 7,83-7,92
(m, 1H), 7,96-8,05 (m, 1H).
Vidu 16
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[2-(triflometyl)benzyl]-1,2,4-oxadiazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F O/N
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/N\\(\N\N:N%/L
/s
Z ¢l

-120-



24890

Tuong tw nhu quy trinh diéu ché hop chét trong Vi du 14, 50mg (0,13mmol)
hop cht tir Vi du 25A tao ra 15mg (20% theo ly thuyét) hop chéit néu & dé muc.
MS [CIpos]: m/z =550 (M+H)*
"H-NMR (400 MHz, CDCls): & = 4,93 (s, 2H), 5,14 (s, 2H), 5,20 (s, 2H), 6,82 (d, 2H),
6,90 (d, 2H), 7,04-7,18 (m, 3H), 7,25-7,35 (m, 1H), 7,35-7,50 (m, 2H), 7,50-7,59 (m,
1H), 7,66-7,75 (m, 1H).
Vidu 17
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-1,3,4-oxadiazol-2-ylJmetyl }-4-[(2S)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
0 HO//, F
¢ J§ i
o) N N
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\N/N

85mg (0,28mmol) hop chét tir Vi du 5A dugc hoa tan trong Sml axetonitril, va

Cl

180mg (0,55mmol) xesi cacbonat va 66mg (0,29mmol) 2-(clometyl)-5-(2-clophenyl)-
1,3,4-oxadiazol dugc bd sung vao. Hon hop dugc khqu & nhiét do 80°C trong khoang
thoi gian 1 gio. Dé tinh ché, hdn hop dugc 1am mat t6i nhiét d6 trong phong, va 10ml
nuée dugc bd sung vao. Hén hop duge chiét hai 1dn mdi 1dn v6i 15ml etyl axetat. Pha
hitu co két hop duoc lam khd qua natri sulfat, loc va c¢d dic dudi ap suét giam. San
pham thd duoc tinh ché bang sic ky [Phuong phap 19]. Budc nay tao ra 66 mg (48%
theo Iy thuyét) hop chét dich.

LC/MS [Phuong phap 4]: R¢ = 1,12 phut; MS [ESIpos]: m/z = 500 (M+H)*

'H-NMR (400 MHz, DMSO-de): & = 3,85 (dd, 1H), 4,01 (dd, 1H), 4,25-4,31 (m, 1H),
5,41-5,51 (m, 2H), 6,90 (d, 1H), 7,55-7,60 (m, 1H), 7,61-7,69 (m, 3H), 7,70-7,78 (m,
3H), 7,94 (dd, 1H).

Vidu 18

5-(4-Clophenyl)-2-{[5-(2-clophenyl)-1,3,4-thiadiazol-2-yl]metyl }-4-[(2S)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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30mg (0,10mmol) hop chét tir Vi du SA dugc hoa tan trong 3ml axetonitril, va
48mg (0,15mmol) xesi cacbonat va 28mg (0,10mmol) hop chét tir Vi du 86A dugc bd
sung vao. Hon hop duge khudy & nhiét ¢ 70°C trong khoang thoi gian 8 gio. Dé tinh
ché, hdn hop dugc 1am mat t6i nhiét dd trong phong, pha lodng bang 5ml metanol va
duoc loc. Dich loc dugc ¢ dac dudi ap sudt giam va sau do san phém thd dugc tinh
ché bing sic ky [Phuong phap 19]. Budc nay tao ra 11mg (22% theo Iy thuyét) hop
chét dich.
LC/MS [Phuong phap 6]: Rt = 2,48 phut; MS [ESIpos]: m/z = 516 (M+H)"
TH-NMR (400 MHz, DMSO-ds): 6 = 3,85 (dd, 1H), 4,01 (dd, 1H), 4,24-4,35 (m, 1H),
5,56-5,65 (m, 2H), 6,92 (s, 1H), 7,53-7,59 (m, 1H), 7,59-7,67 (m, 3H), 7,72 (dd, 1H),
7,77 (d, 2H), 8,14 (dd, 1H).
Vidu 19
5-(4-Clophenyl)-2-{[5-(2,3-diclophenyl)-1,3,4-thiadiazol-2-yl|metyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl Cl
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Twong tu nhu quy trinh diéu ché Vi du 18, 36mg (0,12mmol) hop chit tir Vi du SA
duge cho phan tng véi 38mg (0,12mmol) hop chét tir Vi du 87A. Budc nay tao ra
33mg (48% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 4]: R, = 1,25 phiit; MS [ESIpos]: m/z = 550 va 552 (M+H)*
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'H-NMR (400 MHz, DMSO-ds): & = 3,85 (dd, 1H), 4,01 (dd, 1H), 4,25-4,35 (m, 1H),
5,56-5,66 (m, 2H), 6,94 (br, s, 1H), 7,57 (t, 1H), 7,64 (d, 2H), 7,78 (d, 2H), 7,90 (dd,
1H), 8,05 (dd, 1H).

Vidu 20
5-(4-Clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2-({5-[2-(triflometyl)phenyl]-
1,3,4-thiadiazol-2-yl} metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

Twong ty nhu quy trinh didu ché Vi du 18, 33mg (0,11mmol) hop chit tir Vi du
5A dugc cho phan tmg vé6i 35mg (0,11mmol) hop chit tir Vi du 85A. Budc nay tao ra
16mg (27% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 3]: R; = 1,33 phat; MS [ESIpos]: m/z = 550 (M+H)*
TH-NMR (400 MHz, DMSO-ds): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,25-4,35 (m, 1H),
5,56-5,65 (m, 2H), 6,92 (br, s, 1H), 7,62-7,67 (m, 2H), 7,75-7,88 (m, SH), 7,97-8,01
(m, 1H).
Vidu2l
5-(4-Clophenyl)-4-xyclopropyl-2-({5-[3-(triflometyl)phenyl]-4H-1,2,4-triazol-3-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

ON/4

H\(\N
T A=
N N
N/N
F b
F

F Cl
100mg (0,33mmol) hop chit tir Vi du 21A duoc hoa tan trong 1,6ml DMF,

109mg (0,49mmol) 3-triflometylbenzamidin hydroclorua duoc bd sung vao va hdn hop
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duoc khudy trong 10 vi séng & nhiét d6 150°C trong khoang thoi gian 45 phut. Sau khi
lam mat, phan tmg dugc cd dic dudi 4p sudt giam trén thiét bi bay hoi kiéu quay va
can con lai dugc tinh ché bang sic ky [Phuong phap 19]. Buéc nay tao ra 70mg (47%
theo 1y thuyét) hop chit dich 1a chét rin khong mau.

LC/MS [Phuong phap 7]: R¢ = 2,33 phuat; MS [ESIpos]: m/z =461 (M+H)*

"H-NMR (400 MHz, CDCl;3): 6 = 0,74-0,84 (m, 2H), 0,99-1,10 (m, 2H), 2,96-3,06 (m,
1H), 5,28 (s, 2H), 7,45 (d, 2H), 7,53 (t, 1H), 7,64 (d, 1H), 7,68 (d, 2H), 8,25 (d, 1H),
8,36 (s, 1H).

Vidu 22
5-(4-Clophenyl)-4-xyclopropyl-2-({5-[2-(triflometyl)benzyl]-4H-1,2,4-triazol-3-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

O
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H
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F . N/N
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Tuong tu nhu quy trinh diéu ché hop chat trong Vi du 21, 100mg (0,33mmol)
hop chét tir Vi du 21A tao ra 54mg (35% theo Iy thuyét) hop chét néu & dé muc.
MS [ESIpos]: m/z =475 (M+H)"
'"H-NMR (400 MHz, CDCl3): 8 = 0,70-0,80 (m, 2H), 0,96-1,06 (m, 2H), 2,92-3,03 (m,
1H), 4,30 (s, 2H), 5,15 (s, 2H), 7,30-7,40 (m, 2H), 7,40-7,51 (m, 3H), 7,61-7,71 (m,
3H), 10,80 (br, s, 1H).
Vidu 23
5-(4-Clophenyl)-4-xyclopropyl-2-({5-[3-(triflometyl)benzyl]-4H-1,2,4-triazol-3-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong ty nhu quy trinh didu ché hop chét trong Vi du 21, 75mg (0,24mmol)
hop chét tir Vi du 21A tao ra 55mg (48% theo ly thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 5]: Re = 2,42 phuat; MS [ESIpos]: m/z =475 (M+H)"

'H-NMR (400 MHz, CDCl3): 6 = 0,70-0,79 (m, 2H), 0,96-1,06 (m, 2H), 2,93-3,03 (m,
1H), 4,14 (s, 2H), 5,15 (s, 2H), 7,38-7,51 (m, 5H), 7,56 (s, 1H), 7,62-7,70 (m, 2H).

Vi du 24
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-ylJmetyl } -
2,4-dihydro-3H-1,2,4-triazol-3-on

/A
\“f =

Cl N

58mg (0,24mmol) 2-(2,6-diclophenyl)etanimidamit hydroclorua dau tién dugc
nap vao 1ml metanol kho, 66l (0,24mmol) dung dich natri metoxit ndng d6 25% dugc
bd sung vao va hdn hgp duoc khudy & nhiét do trong phong trong khoang thoi gian 1
gio. Sau do, 50mg (0,16mmol) hop chit tir Vi du 21A, hoa tan trong 0,6ml metanol,
duge bd sung vao. Phan tng dwoc khudy & nhiét dd trong phong qua dém. Chét rin
khong mau da két tua duoc loc ba"lng cach hut tao chan khong, rira b%lng mot it metanol
va lam kho trong mdi truong chén khong cao. Sau do, chét rin dugc tao huyén phi
trong xylen va khudy dudi diéu kién hdi luu trong khoang thoi gian 4 gid. Sau khi lam
méat, hon hgp duogc co dic dudi ap sudt giam va cin dugc tinh ché bang sic ky
[Phuong phap 19]. Budc nay tao ra 30 mg (39% theo 1y thuyét) hop chit dich 1a chat

ran khong mau.
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LC/MS [Phuong phap 5]: R¢ = 2,38 phut; MS [ESIpos]: m/z = 476 (M+H)*

'H-NMR (400 MHz, CDCl3): & = 0,70-0,80 (m, 2H), 0,96-1,06 (m, 2H), 2,93-3,04 (m,
1H), 4,46 (s, 2H), 5,13 (s, 2H), 7,19 (t, 1H), 7,35 (d, 2H), 7,44 (d, 2H), 7,67 (d, 2H),
11,00 (br, s, 1H).

Vidu 25
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[3-(triflometyl)phenyl]-4H-1,2,4-triazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

\\(\\
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100mg (0,26mmol) hop chit tir Vi du 22A dugc hoa tan trong 1ml DMF, 88mg
(0,39mmol) 3-(triflometyl)benzencarboximidamit hydroclorua dugc bd sung vao va
hén hop duge khudy trong 16 vi séng & nhiét do 220°C trong khoadng thoi gian 30 phut.
Sau khi lam mat, phan tmg dugc cd dic dudi ap suit giam trén thiét bj bay hoi kiéu
quay, va cin dugc tinh ché bing sic ky [Phuong phap 19]. Buée nay tao ra 71mg (51%
theo Iy thuyét) hop chét dich 12 nhwa khong mau.
MS [ESIpos]: m/z = 535 (M+H)*
'H-NMR (400 MHz, CDCls): & = 5,14 (s, 2H), 5,34 (s, 2H), 6,85 (s, 1H), 6,95 (s, 1H),
7,04-7,16 (m, 3H), 7,28-7,37 (m, 1H), 7,50-7,60 (m, 1H), 7,61-7,70 (m, 1H), 8,20-8,30
(m, 1H), 8,35 (s, 1H), 12,00 (br, s, 1H).
Vidu 26
5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[2-(triflometyl)benzyl]-4H-1,2,4-triazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Twong tu nhur quy trinh diéu ché hop chét trong Vi du 25, 75mg (0,20 mmol)
hop chét tir Vi du 22A tao ra 19mg (18% theo ly thuyét) hop chét néu & dé myc.
LC/MS [Phuong phép 5]: Rt = 2,62 phut; MS [ESIpos]: m/z = 549 (M+H)"
'H-NMR (400 MHz, CDCls): = 4,32 (s, 2H), 5,11 (s, 2H), 5,21 (s, 2H), 6,82 (d, 1H),
6,90 (d, 1H), 7,03-7,16 (m, 3H), 7,25-7,32 (m, 1H), 7,32-7,44 (m, 2H), 7,45-7,52 (m,
1H), 7,68 (d, 1H), 10,70 (br, s, 1H).
Vidu 27

5-(5-Clothiophen-2-yl)-4-(2-flobenzyl)-2-({5-[3-(triflometyl)benzyl]-4H-1,2,4-triazol-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

f

/N

S/

F F

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 25, 75mg (0,20mmol)
hop chét tir Vi du 22A tao ra 29mg (27% theo ly thuyét) hop chit néu & dé muc.
MS [ESIpos]: m/z = 549 (M+H)*
TH-NMR (400 MHz, CDCls): 6 = 4,15 (s, 2H), 5,11 (s, 2H), 5,22 (s, 2H), 6,84 (d, 1H),
6,91 (d, 1H), 7,03-7,15 (m, 3H), 7,25-7,34 (m, 1H), 7,44 (d, 1H), 7,48-7,53 (m, 2H),
7,58 (s, 1H), 11,10 (br, s, 1H).
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Vidy 28
Metyl 3-{[3-(4-clophenyl)-5-oxo0-1-({5-[2-(triflometyl)benzyl]-4H-1,2,4-triazol-3-yl}-
metyl)-1,5-dihydro-4H-1,2,4-triazol-4-ylJmetyl } benzencarboxylat

O

8

0]
/lk H,C

H
N N
J LT -
F \N/N

Cl

77mg (0,27mmol) 2-[2-(triflometyl)phenyl]etanimidamit hydrobromua dugc
hoa tan trong 1ml metanol kho, 74pl (0,27mmol) dung dich natri metoxit metanolic
ndéng d6 25% duoc bd sung vao va hdn hop dugc khudy trong khoang thoi gian 30
phut. Sau d6, 75mg (0,18mmol) hop chét tir Vi du 16A dugc bd sung vao, va déu tién
hdn hop duge khudy & nhiét do trong phong trong khoang thoi gian 16 h va sau dé
dudi didu kién hdi luu trong khoang thoi gian 5 gid. Sau d6, hdn hgp duogc tinh ché
truc tiép bang sic ky [Phuong phép 19]. Budc nay tao ra 67mg (64% theo ly thuyét)
hop chit dich 1a bot khong mau.
LC/MS [Phuong phép 5]: Re = 2,59 phut; MS [ESIpos]: m/z = 583 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,88 (s, 3H), 4,31 (s, 2H), 5,00 (s, 2H), 5,25 (s, 2H),
7,29-7,44 (m, 8H), 7,49 (d, 1H), 7,58 (d, 1H), 7,90 (s, 1H), 7,95 (d, 1H).
Vi du 29
Metyl 3-{[3-(4-clophenyl)-1-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-ylJmetyl } -5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yllmetyl } benzencarboxylat
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Tuong ty nhu quy trinh diéu ché hop chét trong Vi du 28, 80mg (0,19mmol)
hop chét tir Vi du 16A tao ra 67mg (60% theo 1y thuyét) hop chit néu & d muc.
MS [ESIpos]: m/z = 583 va 585 (M+H)"
'H-NMR (400 MHz, CDCls): & = 3,90 (s, 3H), 4,49 (s, 2H), 5,00 (s, 2H), 5,24 (s, 2H),
7,19 (t, 1H), 7,28-7,44 (m, 8H), 7,88-8,00 (m, 2H), 11,20 (br, s, 1H).
Vidu 30
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-({5-[2-(triflometyl)benzyl]-4H-
1,2,4-triazol-3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

N/N

F
o HO F
N T
H _
N~ N
F F N\\(\\_
A N——%
cl

370mg (0,97mmol) hop chét tir Vi du 18A dugc hoa tan trong Sml DMF,
349mg (1,46mmol) 2-[2-(triflometyl)phenyl]etanimidamit hydroclorua dwgc bd sung
vao va hén hop dugc khudy trong 10 vi song & nhiét d¢ 200°C trong khoang thoi gian
90 phat. Sau khi lam mat, phan (mg dugc lam lodng bing 5ml metanol va dugc tinh
ché truc tiép bing sic ky [Phuong phép 19]. Budc nay tao ra 170mg (32% theo ly
thuyét) hop chét dich.
LC/MS [Phuong phap 3]: R¢ = 1,24 phut; MS [ESIpos]: m/z = 547 (M+H)*
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'H-NMR (400 MHz, CDCl5): & = 3,87-4,00 (m, 2H), 4,21 (s, 2H), 4,56-4,62 (m, 1H),
5,03-5,21 (m, 2H), 5,70 (br, s, 1H), 7,31 (d, 1H), 7,38 (t, 1H), 7,44 (d, 2H), 7,49 (t,
1H), 7,59 (s, 2H), 7,67 (d, 1H), 11,48 (br, s, 1H).
Vidu 31
Axit 3-{[3-(4-Clophenyl)-5-oxo0-1-({5-[2-(triflometyl)benzyl]-4H-1,2,4-triazol-3-
yl}metyl)-1,5-dihydro-4H-1,2,4-triazol-4-ylJmetyl } benzencarboxylic

O

OH
(0]
.\
N N
F F N\\(\\_
N

F \N/N

Cl

62mg (0,11mmol) hop chét tir Vi du 28 dwoc tao huyén phi trong 1ml etanol, va
213ul (0,21mmol) dung dich natri hydroxit trong nuéc 1M duge bd sung vao. Hon hop
duoc khudy & nhiét 6 50°C trong khoang thoi gian 4 gid. Sau khi 1am mat t6i nhiét do
trong phong, phan Ung dugc trung hoa véi 215l axit clohydric 1M va duge co dic
dudi ap suét giam, va cin duoc tinh ché bing sic ky [Phuong phap 19]. Budc nay tao
ra 37mg (61% theo ly thuyét) hop chét dich 1a bot khong mau.
MS [ESIpos]: m/z =569 (M+H)*
'H-NMR (400 MHz, DMSO-ds): § = 4,04-4,35 (m, 2H), 4,90-5,25 (m, 4H), 7,25-7,38
(m, 1H), 7,38-7,54 (m, 7H), 7,54-7,65 (m, 1H), 7,65-7,78 (m, 2H), 7,80 (d, 1H), 13,02
(br, s, 1H), 13,65-13,93 (br, s, 1H).
Vidu 32
Axit 3-{[3-(4-Clophenyl)-1-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-ylJmetyl } -5-oxo-
1,5-dihydro-4H-1,2 4-triazol-4-yl]metyl } benzencarboxylic
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Tuong tu nhu quy trinh diéu ché hop chit trong Vi du 31, 60mg (0,10mmol)
hop chét tir Vi du 29 tao ra 40mg (68% theo 1y thuyét) hop chit néu & ¢ muc.
MS [ESIpos]: m/z =569 (M+H)"
"H-NMR (400 MHz, DMSO-ds): & = 4,16-4,44 (m, 2H), 4,85-5,25 (m, 4H), 7,24-7,40
(m, 2H), 7,43 (t, 1H), 7,45-7,58 (m, 6H), 7,70 (s, 1H), 7,82 (d, 1H), 13,03 (br, s, 1H),
13,70 (br, s, 1H).
Vi du 33
5-(4-Clophenyl)-4-xyclopropyl-2-[ (5-{2-[3-(triflomety]l)phenyl]propan-2-yl }-4H-1,2,4-
triazol-3-yl)metyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

’ oA
H,¢ N\\(\ NN
H,C N=—
E Cl

F F

42mg (0,14mmol) hop chét tir Vi du 21A dugc hoa tan trong 1,2ml DMF, 40mg
(0,15mmol) 2-metyl 2-[3-(triflometyl)phenyl]propaneimidamit hydroclorua va 9mg
(0,16 mmol) natri metoxit duge bd sung vao va hdn hop duoc khudy trong 16 phan tng
vi song & nhiét do 180°C trong khoang thoi gian 2 gid. Sau khi lam mat t6i nhiét do
trong phong, hdn hop dugc tinh ché truc tiép bang HPLC diéu ché [Phwong phép 19].
Budc nay tao ra 2mg (3% theo 1y thuyét) hop chét dich 12 bot khong mau.
LC/MS [Phuong phap 1]: Rt = 2,06 phut; MS [ESIpos]: m/z = 503 (M+H)*
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'TH-NMR (400 MHz, CDCl3): & = 0,75-0,79 (m, 2H), 1,00-1,05 (m, 2H), 1,79 (s, 6H),
2,96-3,02 (m, 1H), 5,16 (s, 2H), 7,38-7,43 (q, 1H), 7,45 (d, 2H), 7,46-7,49 (m, 2H),
7,59 (s, 1H), 7,67 (d, 2H).

Vidu 34

5-(4-Clophenyl)-4-xyclopropyl-2-({5-[ 1-(2-flophenyl)-1-metyletyl]-4H-1,2 4-triazol-3-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

O
H,C X \(\N\ N/A
H,C \N /\N -
F
Cl

60mg (0,20mmol) hop chit tir Vi du 21A dugc hoa tan trong 1ml DMF, va
63mg (0,29mmol) 2-(2-flophenyl)-2-metylpropaneimidamit hydroclorua va 17mg
(0,31mmol) natri metoxit dugc bd sung vao. Huyén phi dugc khudy & nhiét do 150°C
trong khoang thdi gian 8 gid. Sau d6, phan tmg duoc hoan thanh trong 45 phut khudy
trong 10 phéan tmg vi séng & nhiét d6 200°C. Huyén phu dwogc lam losing bing khoang
1ml metanol va loc, dich loc duge tinh ché bing HPLC didu ché [Phuwong phéap 19].
Budc nay tao ra 13mg (15% theo ly thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 5]: R¢ = 2,30 phat; MS [ESIpos]: m/z = 453 (M+H)*
"H-NMR (400 MHz, CDCl3): § = 0,75 (m, 2H), 0,95 (m, 2H), 1,88 (s, 6H), 2,99 (m,
1H), 5,32 (s, 2H), 6,93-7,00 (m, 1H), 7,14-7,21 (m, 1H), 7,38-7,49 (m, 4H), 7,62-7,72
(m, 2H).
Vidu 35
5-(4-Clophenyl)-4-xyclopropyl-2-[(5-{2-[3-(triflometyl)phenyl]etyl } -4H-1,2,4-triazol-
3-yD)metyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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50mg (0,16mmol) hop chét tir Vi du 21A duoc thim hut trong 1ml DMF, 62mg
(0,24mmol) 3-[3-(triflometyl)phenyl]propaneimidamit hydroclorua dugc bd sung vio
va hdn hop dugc khudy trong 16 vi séng & nhiét do 180°C trong khoang thoi gian 1 gio.
Sau khi 1am mat, hdn hop phan Gng dugc 1am lodng bing metanol va dung dich dugc
tach truc tiép bang HPLC diéu ché [Phuong phap 19]. Budc nay tao ra 11mg (14%
theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phéap 1]: R = 1,96 phut; MS [ESIpos]: m/z =489 (M+H)"
"H-NMR (400 MHz, CDCI3): & = 0,71-0,81 (m, 2H), 0,98-1,06 (m, 2H), 2,99 (m, 1H),
3,03-3,09 (m, 2H), 3,10-3,16 (m, 2H), 5,16 (s, 2H), 7,37 (d, 2H), 7,41-7,48 (m, 4H),
7,68 (d, 2H).
Vidu 36
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(2-etoxybenzyl)-4H-1,2,4-triazol-3-ylJmetyl } -
2,4-dihydro-3H-1,2,4-triazol-3-on

0
H A\
N\(\N\ N
\ N—=
N
H,C
cl

50mg (0,16mmol) hop chét tir Vi du 21A duoc thdm hut trong 1ml DMF, 52mg
(0,24mmol) 2-(2-etoxyphenyl)etanimidamit hydroclorua duge bd sung vao va hdn hop
duogc khudy trong 10 vi séng & nhiét dd 200°C trong khoang thdi gian 1 gid. Sau khi
]Jam mat, phan ing duogc lam lodng bang khoang 1ml metanol va dung dich duoc tach
tryc tiép bang HPLC didu ché [Phuong phap 19]. Budc nay tao ra 21mg (28% theo Iy
thuyét) hop chéit néu & dé muc.
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LC/MS [Phuong phéap 3]: R = 1,14 phuat; MS [ESIpos]: m/z =451 (M+H)*

TH-NMR (400 MHz, CDCIl3): & = 0,75-0,79 (m, 2H), 0,97-1,02 (m, 2H), 1,44 (t, 3H),
2,97 (m, 1H), 4,09-4,14 (m, 4H), 5,10 (s, 2H), 6,91 (t, 2H), 7,25 (t, 2H), 7,41 (24, 2H),
7,67 (d, 2H).

Vidu 37
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(3-flobenzyl)-4H-1,2,4-triazol-3-ylmetyl } -2,4-
dihydro-3H-1,2,4-triazol-3-on

| N=—
\N/N

Tuong tw nhu quy trinh diéu ché hop chét trong Vi du 36, 50mg (0,16mmol)

O
4
Cl

hop chét tir Vi du 21A tao ra 11mg (16% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phép 5]: Rt = 2,16 phat; MS [ESIpos]: m/z =425 (M+H)*
TH-NMR (400 MHz, CDCl3): & = 0,75-0,79 (m, 2H), 0,99-1,05 (m, 2H), 2,98 (m, 1H),
4,10 (s, 2H), 5,15 (s, 2H), 6,93 (m, 1H), 7,00 (d, 1H), 7,07 (d, 1H), 7,23-7,30 (m, 1H),
7,44 (d, 2H), 7,67 (d, 2H).
Vidu 38
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(2-metoxybenzyl)-4H-1,2,4-triazol-3-yl Jmetyl } -
2,4-dihydro-3H-1,2,4-triazol-3-on

O

H\(\N\ N
\ N=
H,C—O \N/N

Cl
Twong tu nhu quy trinh didu ché hop chét trong Vi du 36, 50mg (0,16mmol)
hop chét tir Vi du 21A tao ra 11mg (16% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phap 3]: R¢ = 1,09 phut; MS [ESIpos]: m/z =437 (M+H)".
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Vi du 39
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(3-metylbenzyl)-4H-1,2,4-triazol-3-yl]metyl } -
2,4-dihydro-3H-1,2,4-triazol-3-on

0O

\ N=
\N/N

Cl

Tuong ty nhu quy trinh didu ché hop chét trong Vi du 36, 50mg (0,16mmol)
hop chét tir Vi du 21A tao ra 11mg (16% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phép 3]: R¢= 1,13 phat; MS [ESIpos]: m/z =421 (M+H)"
'H-NMR (400 MHz, CDCI3): 8 = 0,73-0,79 (m, 2H), 0,97-1,04 (m, 2H), 2,31 (s, 3H),
2,93-3,01 (m, 1H), 4,07 (s, 2H), 5,13 (s, 2H), 7,04-7,11 (m, 3H), 7,18-7,23 (m, 1H),
7,43 (d, 2H), 7,67 (d, 2H).
Vidu 40
2-{[5-(2-Clobenzyl)-4H-1,2,4-triazol-3-yl|metyl } -5-(4-clophenyl)-4-xyclopropyl-2,4-
dihydro-3H-1,2,4-triazol-3-on

0
' A
N\(\N\ N
\ N=
cl \N/N
Cl

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 36, 50mg (0,16mmol)
hop chét tir Vi du 21A tao ra 22mg (31% theo ly thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 3]: R¢= 1,13 phut; MS [ESIpos]: m/z = 441 (M+H)"

'H-NMR (400 MHz, CDCl3): & = 0,74-0,79 (m, 2H), 0,99-1,04 (m, 2H), 2,98 (m, 1H),
4,25 (s, 2H), 5,14 (s, 2H), 7,21-7,23 (m, 2H), 7,30-7,32 (m, 1H), 7,38-7,40 (m, 1H),
7,44 (d, 2H), 7,67 (d, 2H).
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Vidu4l
5-(4-Clophenyl)-4-xyclopropyl-2-{[5-(2-flobenzyl)-4H-1,2,4-triazol-3-yl Jmetyl } -2,4-
dihydro-3H-1,2,4-triazol-3-on

O

H‘“/A\N N
F \N/N N 2

Cl

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 36, 50mg (0,16mmol)
hop chét tir Vi du 21A tao ra 11mg (16% theo Iy thuyét) hop chét néu & d¢é muc.
LC/MS [Phuong phép 5]: R¢ = 2,07 phut; MS [ESIpos]: m/z = 425 (M+H)*
'H-NMR (400 MHz, CDCls): & = 0,74-0,79 (m, 2H), 0,98-1,05 (m, 2H), 2,98 (m, 1H),
4,14 (s, 2H), 5,14 (s, 2H), 7,03-7,12 (m, 2H), 7,21-7,31 (m, 2H), 7,44 (d, 2H), 7,67 (d,
2H).
Vidu 42
5-(4-Clophenyl)-2-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-yl Jmetyl}-4-(4-
metoxybenzyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

o—CH

O
o A
L

cl \N/N

Cl
Tuong ty nhu quy trinh diéu ché hop chét trong Vi du 36, 70mg (0,18 mmol)
hop chit tir Vi du 17A tao ra 36mg (36% theo Iy thuyét) hop chét néu & d& muc.
LC/MS [Phuong phép 3]: R: = 1,30 phut; MS [ESIpos]: m/z = 557 (M+H)*
'H-NMR (400 MHz, CDCls): & = 3,78 (s, 3H), 4,47 (s, 2H), 4,86 (s, 2H), 5,22 (s, 2H),
6,82 (d, 2H), 7,06 (d, 2H), 7,18 (t, 1H), 7,33-7,39 (m, 6H).
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Vidu43
5-(4-Clophenyl)-2-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-ylJmetyl }-4-[(2R)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

w*

o

Tuong tw nhu quy trinh diéu ché hop chét trong Vi du 36, 70mg (0,18mmol)
hop chét tir Vi du 20A tao ra 21mg (21% theo Iy thuyét) hop chét néu & dé muc.
LC/MS [Phuong phép 3]: R¢= 1,23 phut; MS [ESIpos]: m/z = 548 (M+H)*

"H-NMR (400 MHz, CDCl3): § = 3,86-3,99 (m, 2H), 4,36-4,45 (m, 2H), 4,56-4,66 (m,
1H), 5,07 (d, 1H), 5,18 (d, 1H), 7,20 (t, 1H), 7,35 (d, 2H), 7,44 (d, 2H), 7,58 (d, 2H).
Vi du 44

5-(4-Clophenyl)-4-[(2R)-3,3,3-triflo-2-hydroxypropyl]-2-({5-[ 3-(triflometyl)benzyl]-
4H-1,2 ,4-triazol-3-yl } metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F F
F F

Cl
Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 36, 70mg (0,18mmol)
hop chit tir Vi du 20A tao ra 21 mg (21% theo ly thuyét) hop chit néu & dé muc.
LC/MS [Phuong phép 5]: Rt = 2,43 phut; MS [ESIpos]: m/z = 547 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,86-4,00 (m, 2H), 4,05 (s, 2H), 4,56-4,66 (m, 1H),
5,08 (d, 1H), 5,21 (d, 1H), 7,38-7,47 (m, 4H), 7,50-7,55 (m, 2H), 7,61 (d, 2H).
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Viduy 45
5-(4-Clophenyl)-4-[(2R)-3,3,3-triflo-2-hydroxypropyl]-2-[(5-{2-[3-
(triflometyl)phenyl]etyl}-4H-1,2,4-triazol-3-yl)metyl]-2,4-dihydro-3H-1,2,4-triazol-3-

on

Tuong tu nhu quy trinh diéu ché hop chit trong Vi du 36, 70mg (0,18mmol)
hop cht tir Vi du 20A tao ra 18mg (17% theo 1y thuyét) hop chét néu & d& muc.
LC/MS [Phuong phép 5]: Rt = 2,49 phut; MS [ESIpos]: m/z =561 (M+H)"

"H-NMR (400 MHz, CDCl3): & = 2,91-2,99 (m, 2H), 3,02-3,10 (m, 2H), 3,87-4,01 (m,
2H), 4,59- 4,69 (m, 1H), 5,09 (d, 1H), 5,25 (d, 1H), 7,32 (d, 1H), 7,38 (m, 1H), 7,41-
7,49 (m, 2H), 7,44 (d, 2H), 7,63 (d, 2H).

Vidu 46

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

iﬁ

Tuong tw nhu quy trinh didu ché hop chét trong Vi du 36, 70mg (0,18mmol)
hop chit tir Vi du 20A tao ra 17mg (18% theo ly thuyét) hop chét néu & dé muc.
LC/MS [Phuong phép 5]: R¢ = 2,30 phut; MS [ESIpos]: m/z = 513 (M+H)*



24890

'H-NMR (400 MHz, CDCl3): & = 3,83-3,97 (m, 2H), 4,04-4,16 (m, 2H), 4,59-4,70 (m,
1H), 5,03 (d, 1H), 5,14 (d, 1H), 7,19-7,25 (m, 3H), 7,36-7,40 (m, 1H), 7,42 (d, 2H),
7,59 (d, 2H).

Vidu 47

5-(4-Clophenyl)-2-{[5-(2-metoxybenzyl)-4H-1,2,4-triazol-3-yl]metyl }-4-[(2R)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

Tuong ty nhu quy trinh diéu ché hop chét trong Vi du 36, 70mg (0,18mmol)
hop chét tir Vi du 20A tao ra 16mg (17% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 5]: R¢ = 2,25 phut; MS [ESIpos]: m/z = 509 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,86 (s, 3H), 3,83-3,99 (m, 2H), 4,01 (s, 2H), 4,63-
4,71 (m, 1H), 5,01 (d, 1H), 5,19 (d, 1H), 6,02 (d, 1H), 6,88-6,95 (m, 2H), 7,13-7,19 (m,
1H), 7,25-7,29 (m, 1H), 7,43 (d, 2H), 7,61 (d, 2H), 11,03-11,15 (br, s, 1H).
Vidu 48
5-(4-Clophenyl)-2-{[5-(2-flobenzyl)-4H-1,2 4-triazol-3-yl]metyl } -4-[(2R)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

w*

H

Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 36, 100mg (0,26mmol)
hop chét tir Vi du 20A tao ra 34 mg (26% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phép 5]: Rt = 2,24 phut; MS [ESIpos]: m/z =497 (M+H)"
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'H-NMR (400 MHz, CDCl3): & = 3,83-3,98 (m, 2H), 3,97-4,03 (m, 2H), 4,59-4,71 (m,
1H), 5,02 (d, 1H), 5,15 (d, 1H), 6,00 (br, s, 1H), 7,02-7,12 (m, 2H), 7,15-7,21 (m, 1H),
7,22-7,30 (m, 1H), 7,42 (d, 2H), 7,60 (d, 2H), 11,87 (br, s, 1H).

Vi du 49

2-{[5-(2-Clobenzyl)-4H-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

F
0 HO,,,l F
J S j
H\(\N\ N
A | N=
Cl

~N

Cl
N

Twong tw nhu quy trinh diéu ché hop chét trong Vi du 36, 138mg (0,36mmol)
hop chét tir Vi du 19A tao ra 35mg (19% theo 1y thuyét) hop chéit néu & dé muc.
LC/MS [Phuong phéap 3]: R¢ = 1,20 phut; MS [ESIpos]: m/z= 513 va 515 M+H)"
"TH-NMR (400 MHz, CDCls): & = 3,89 (dd, 1H), 3,96 (dd, 1H), 4,07-4,18 (m, 2H),
4,58-4,69 (m, 1H), 5,05 + 5,16 (2d, 2H), 5,90 (br, s, 1H), 7,20-7,25 (m, 3H), 7,36-7,41
(m, 1H), 7,43 (d, 2H), 7,57-7,61 (m, 2H), 11,65 (br, s, 1H).

Vidu 50
5-(4-Clophenyl)-2-{[5-(2-flobenzyl)-4H-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

Twong tu nhu quy trinh diéu ché hop chét trong Vi du 36, 124mg (0,33 mmol)
hop chét tir Vi du 19A tao ra 37mg (23% theo 1y thuyét) hop chit néu & d muc.
LC/MS [Phuong phap 3]: R = 1,16 phut; MS [ESIpos]: m/z =497 (M+H)*
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'H-NMR (400 MHz, CDClz): & = 3,89 (dd, 1H), 3,97 (dd, 1H), 3,98-4,08 (m, 2H),
4,61-4,70 (m, 1H), 5,04 + 5,16 (2d, 2H), 5,86 (br, s, 1H), 7,03-7,31 (m, 4H), 7,43 (d,
2H), 7,59 (d, 2H), 11,65 (br, s, 1H).

Vidu 51
5-(4-Clophenyl)-2-{[5-(2,6-diclobenzyl)-4H-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
0 HO,’“ F
o, M T
N
I

H N
| Y
Cl \N/N

C

Tuong tu nhu quy trinh didu ché hop chét trong Vi du 36, 106mg (0,28mmol)
hop chit tir Vi du 19A tao ra 49mg (32% theo 1y thuyét) hop chét néu & @ muc.
LC/MS [Phuong phép 4]: Rt = 1,08 phat; MS [ESIpos]: m/z = 547 va 549 (M+H)*
'H-NMR (400 MHz, CDCl;): & = 3,88 (dd, 1H), 3,96 (dd, 1H), 4,34-4,46 (m, 2H),
4,57-4,67 (m, 1H), 5,03-5,22 (m, 2H), 7,16-7,23 (m, 1H), 7,35 (d, 2H), 7,44 (d, 2H),
7,60 (d, 2H).
Viduy 52
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({ 5-[3-(triflometoxy)benzyl]-
4H-1,2 4-triazol-3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

FF
F
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Twong t nhu quy trinh diéu ché hop chit trong Vi du 36, 120mg (0,32mmol)
hop chét tir Vi du 19A tao ra 83mg (47% theo ly thuyét) hop chit néu & dé muc.
LC/MS [Phuong phép 2]: R = 2,.39 phut; MS [ESIpos]: m/z = 563 (M+H)"

'H-NMR (400 MHz, CDCl:): & = 3,86-3,96 (m, 2H), 3,95-4,05 (m, 2H), 4,57-4,67 (m,
1H), 5,04-5,24 (m, 2H), 7,09-7,17 (m, 3H), 7,30-7,36 (m, 1H), 7,45 (d, 2H), 7,60 (d,
2H).

Vidu 53
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({5-[2-(triflometyl)benzyl]-
4H-1,2,4-triazol-3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

fn;

\\(\ ‘b
F /N
F F

1190mg (3,13mmol) hop chit tir Vi du 19A dugc cho phan tng twong ty nhu
quy trinh diéu ché hop chét trong Vi du 36. Dé tinh ché, hdn hop phan tng dugce 1am
lodng bing 25ml nuéc va chiét hai 1an mdi 1an véi 25ml etyl axetat. Pha hitu co két
hop dugc lam kho qua natri sulfat, loc va c6 ddc dudi ap suét gidm. San phém tho duoc
tinh ché bang sic ky [Phuong phap 19]. Budc nay tao ra 932mg (54% theo 1y thuyét)
hop chét néu & dé muc.
LC/MS [Phuong phap 4]: R = 1,08 phut; MS [ESIpos]: m/z = 547 (M+H)"
"TH-NMR (400 MHz, CDCl3): 6 = 3,83-3,96 (m, 2H), 4,11-4,22 (m, 2H), 4,56-4,68 (m,
1H), 5,00-5,18 (m, 2H), 5,88 (br, s, 1H), 7,25-7,29 (m, 1H), 7,33-7,52 (m, 4H), 7,58 (d,
2H), 7,67 (d, 1H), 11,89 (br, s, 1H).
Vi du 54
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-4H-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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1200mg (3,16mmol) hop chit tir 19A duge thim hut trong 15ml DMF, 906mg
(4,74mmol) 2-clobenzencarboximidamit hydroclorua dugc bd sung vao va hén hop
duge khudy trong 10 vi séng & nhiét do 220°C trong khoang thoi gian 1 gio. Sau khi
1am mat, 20ml axit clohydric 1IN dugc bd sung vao va hdn hop dugc chiét hai 1dn mbi
14n v6i 25ml etyl axetat. Pha hitu co két hop duoc 1am kho qua natri sulfat, loc va cd
dic dudi ap sut giam. Tiép tuc thuc hién tién hanh bang sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 2:1, sau d6 1:1). Budc nay tao ra 395mg (80% theo ly
thuyét) hop chit néu ¢ dé muc c6 do tinh khiét 80%.
LC/MS [Phuong phép 4]: Ri = 1,02 phut; MS [ESIpos]: m/z =499 va 501 (M+H)*
TH-NMR (400 MHz, DMSO-de): 6 = 3,85 (dd, 1H), 4,00 (dd, 1H), 4,25-4,37 (m, 1H),
5,00-5,30 (m, 2H), 6,92 (d, 1H), 7,40-7,67 (m, SH), 7,71-7,81 (m, 3H), 14,27 (br, s,
1H).
Vidu 55
Metyl (3-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yllmetyl}-5-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetat
va
metyl (5-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-

1,2,4-triazol-1-ylJmetyl}-3-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetat
(hdn hop ciia cic chat ddng phan vi tri)
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350mg (0,57mmol) hop chit tir Vi du 30 duge hoa tan trong 9ml DMF, va
27mg (0,68mmol) natri hydrua (60% trong parafin) dugc bd sung vao. Hon hop duge
khudy & nhiét do trong phong trong khoang thoi gian 10 phut. 68mg (0,63mmol) metyl
cloaxetat sau d6 dugc bd sung vao, va hdn hop duge khqu & nhiét d§ 40°C trong
khoang thoi gian 30 phut. Dé tinh ché, 10ml nudc dugc bd sung vao, va hdn hop dugc
chiét hai 1an m&i 14n v6i 15ml etyl axetat. Pha hitu co két hop duoc lam kho qua natri
sulfat, loc va cd dic dudi 4p sudt giam. San phim thd dugc tinh ché bing sic ky
[Phuong phap 19]; khong thé tich cic chit ddng phén vi tri trong qua trinh tinh ché.
Budc nay tao ra 310mg (88% theo 1y thuyét) hdn hgp gém céc hop chét @& muc & dang
chat ddng phan vi tri ma tiép tuc dugc cho phéan Gng nhu vay (xem Vi du 58 va 59).
LC/MS [Phuong phép 5]: R = 2,52 phut; MS [ESIpos]: m/z = 619 (M+H)" va R; =
2,60 phut; MS [ESIpos]: m/z =619 (M+H)*.
Vidu 56 va Vidu 57
Metyl [5-(2-clophenyl)-3-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl}metyl)-1H-1,2,4-triazol-1-yl]axetat
(chit ddng phén vi tri 1)

va
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metyl [3-(2-clophenyl)-5-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl} metyl)-1H-1,2 4-triazol- 1-yl]axetat
(chit ddng phén vi trf 2)

395mg (0,79mmol) hop chét tir Vi du 54 duoc hoa tan trong 10ml DMF, va
38mg (0,95mmol) natri hydrua (60% trong parafin) dugc bd sung vao. Hn hop dugc
khudy & nhiét do trong phong trong khoang thdi gian 10 phut. Sau d6, 94mg
(0,87mmol) metyl cloaxetat dugc bd sung vao, va hdn hop duge khudy & nhiét 46 40°C
trong khoang thoi gian 30 phut. Sau khi 1am mét t6i nhiét d6 trong phong, hén hop
phén g dugc tinh ché truc tiép bang sic ky khong can bude trung gian [Phwong phép
19] vé6i su tach hoan toan cta céc chat ddng phén vi tri. Budc nay tao ra 71mg (16%
theo ly thuyét) chat déng phan vi tri 1 (Vi du 56) va 210 mg (46% theo Iy thuyét) chét
ddng phan vi tri 2 (Vi du 57).
Vi du 56:
LC/MS [Phuong phap 4]: Rt = 1,09 phut; MS [ESIpos]: m/z =571 va 573 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,69 (s, 3H), 3,94 (dd, 1H), 4,05 (dd, 1H), 4,55-4,64
(m, 1H), 4,80 (s, 2H), 5,14-5,33 (m, 2H), 5,36 (d, 1H), 7,34-7,40 (m, 1H), 7,42-7,52
(m, 5H), 7,54-7,60 (m, 2H).
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Vidu 57:

LC/MS [Phuong phép 4]: R: = 1,15 phut; MS [ESIpos]: m/z= 571 va 573 (M+H)" |
'H-NMR (400 MHz, CDCl3): & = 3,74 (s, 3H), 3,92 (dd, 1H), 3,99 (dd, 1H), 4,55-4,65
(m, 1H), 4,89 (d, 1H), 5,16-5,39 (m, 4H), 7,28-7,34 (m, 2H), 7,42-7,50 (m, 3H), 7,59-
7,64 (m, 2H), 7,85-7,91 (m, 1H).

Vidu 58 va Vidu 59

Axit (3-{[3-(4-Clophenyl)-5-ox0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yl]metyl}-5-[2-(triflometyl)benzyl]-1H-1,2,4-triazol- 1-yl)axetic (chét
ddng phan vi tri 1)

va

axit (5-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yl]metyl}-3-[2-(triflometyl)benzyl]-1H-1,2,4-triazol- 1-yl)axetic (chét
ddng phan vi tri 2)

310mg (0,50mmol) hop chét tir Vi du 55 (12 cac hdn hop gdm cac chét dong
phén vi tri) duoc hoa tan trong Sml metanol, va 0,85ml (0,85mmol) dung dich lithi
hydroxit trong nudc IN duge bd sung vao. Hn hop dwoc khudy & nhiét do trong
phong trong khoang thdi gian 45 phut. Sau d6, hon hgp duge loai bd khoi dung moi

dudi ap sudt giam, thAm hut trong 10ml nuée va trung hoa véi 0,85ml (0,85mmol) axit
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clohydric 1N. Hon hop dugc chiét hai 1dn mdi 14n v6i 15ml etyl axetat. Pha hitu co két
hop dugc 1am kho qua natri sulfat, loc va c6 dic duéi &p suét giam. San phdm tho dugc
tinh ché bang sic ky v6i sy phin tach cac chét ddng phén vi tri [Phuong phéap 16].
Budc nay tao ra 81mg (27% theo ly thuyét) chat ddng phan vi tri 1 (Vi du 58) va 83mg
(27% theo ly thuyét) chit ddng phén vi tri 2 (Vi du 59).

Vi du 58:

LC/MS [Phuong phép 2]: R = 2,27 phut; MS [ESIpos]: m/z = 605 (M+H)*

'H-NMR (400 MHz, DMSO-ds): & = 3,81 (dd, 1H), 3,97 (dd, 1H), 4,26 (s, 3H), 4,86-
4,97 (m, 2H), 5,06 (s, 2H), 6,89 (d, 1H), 7,32 (d, 1H), 7,45-7,52 (m, 1H), 7,56-7,65 (m,
3H), 7,69-7,76 (m, 3H), 13,35 (br, s, 1H).

Vi du 59:

LC/MS [Phuong phép 2]: Rt = 2,37 phut; MS [ESIpos]: m/z = 605 (M+H)"

'H-NMR (400 MHz, DMSO-d): & = 3,79 (dd, 1H), 3,93 (dd, 1H), 4,12 (s, 2H), 4,24-
4,30 (m, 1H), 5,07-5,22 (m, 4H), 6,89 (d, 1H), 7,40-7,48 (m, 2H), 7,55-7,66 (m, 3H),
7,67-7,75 (m, 3H), 13,26 (br, s, 1H).

Vi du 60

Axit [5-(2-Clophenyl)-3-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }metyl)-1H-1,2,4-triazol-1-yl]axetic

F
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65mg (0,11mmol) hop chit tir Vi du 56 dwoc hoa tan trong Sml metanol, va
0,26ml (0,26mmol) dung dich lithi hydroxit trong nuéc 1N duge bd sung vao. Hon hop
dugc khudy & nhiét do trong phong trong khoéng thoi gian 30 phut. Sau d6, hdn hop
dugc loai bd khéi dung mdi dudi ap suat giam, thim hit trong 10ml nuée va trung hoa
v6i 0,85ml (0,85mmol) axit clohydric 1IN. Hn hop dugc chiét hai 1dn mdi 14n véi

15ml etyl axetat. Pha hitu co két hop dugce 1am kho qua natri sulfat, loc va c6 dic duédi
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ap sut giam. Budc ndy tao ra 57mg (76% theo ly thuyét) hop chit néu & dé muc véi
dd tinh khiét 84%.

LC/MS [Phuong phap 4]: R; = 0,95 phut; MS [ESIpos]: m/z = 557 va 559 (M+H)"
'H-NMR (400 MHz, DMSO-ds): & = 3,85 (dd, 1H), 3,96-4,03 (m, 1H), 4,24-4,36 (m,
1H), 4,86 (s, 2H), 5,03-5,14 (m, 2H), 6,90 (d, 1H), 7,47-7,52 (m, 2H), 7,55-7,68 (m,
4H), 7,76 (d, 2H), 13,30 (br, s, 1H).

Vidu61
Axit [3-(2-Clophenyl)-5-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl} metyl)-1H-1,2,4-triazol-1-yl]axetic

F
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205mg (0,36mmol) hop chét tir Vi du 57 dugc cho phéan ung tuong tu nhu quy
trinh diéu ché hop chét trong Vi du 60. Budc nay tao ra 198mg (94% theo ly thuyét)
hop chit néu & dé muc vé6i do tinh khiét 93%.
LC/MS [Phuong phap 2]: R: = 2,20 phut; MS [ESIpos]: m/z =557 va 559 (M+H)*
'H-NMR (400 MHz, DMSO-de): & = 3,81 (dd, 1H), 3,96 (dd, 1H), 4,24-4,38 (m, 1H),
5,20-5,37 (m, 4H), 6,90 (br, s, 1H), 7,42-7,47 (m, 2H), 7,55-7,58 (m, 1H), 7,62 (d, 2H),
7,74 (d, 2H), 7,82-7,87 (m, 1H), 13,38 (br, s, 1H).
Vidu 62
2-(3-{[3-(4-Clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-
triazol-1-yl]metyl}-5-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetamit (raxemat)
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PAu tién, 85mg (0,14mmol) hop chét tir Vi du 58 dugc nap vao 2,5ml DMF, va
23mg (0,17mmol) HOBt va 35mg (0,18mmol) EDC dugc bd sung vio. Sau 20 phit
khudy & nhiét do trong phong, 0,3ml (5,65mmol) dung dich amoniac (ndng do 32%
trong nudce) dugc bd sung vao va phan tmg duoc khudy & nhiét do trong phong trong
khoang thoi gian 16 gio. Sau d6, dung dich phan dugc loai bo khoi amoniac du duéi ap
sudt giam, khoang 3ml nudc dugc bd sung vao va hdn hop duge chiét ba 1an mdi 1dn
v6i Sml etyl axetat. Pha hitu co két hop dugc 1am khd qua magie sulfat, loc va co dic
dudi ap sudt giam. San phdm thd dugce tinh ché bing sic ky [Phuong phap 19]. Budce
nay tao ra 58mg (69% theo 1y thuyét) hop chit dich.

LC/MS [Phuong phép 5]: R = 2,22 phut; MS [ESIpos]: m/z = 604 (M+H)".

Bing HPLC diéu ché trén pha khéng ddi xting [Phuong phap 17], the raxemat
tir Vi dy 62 (58mg) dugc tach thanh chét ddng phan ddi anh. Budc nay tao ra 27mg
chat déng phéan ddi anh 1 (Vi du 63), ma rira giai thir nhét, va 29mg chit dong phan déi
anh 2 (Vi du 64), ma rira giai sau do:

Vidu 63
2-(3-{[3-(4-Clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-
triazol-1-yl]metyl}-5-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetamit (chit ddng
phan dbi anh 1)
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Chét ddng phan dbi anh ma rira giai dAu tién trong su phan tach raxemat Vi du
62.
HPLC khong d6i xting [Phuong phap 18]: Ry = 6,57 phit.
TH-NMR (400 MHz, DMSO-ds): 6 = 3,81 (dd, 1H), 3,97 (dd, 1H), 4,22-4,33 (m, 3H),
4,83 (s, 2H), 4,85-4,95 (m, 2H), 6,89 (d, 1H), 7,31-7,38 (m, 2H), 7,45-7,50 (m, 1H),
7,55-7,64 (m, 3H), 7,65-7,76 (m, 4H).
Vi du 64
2-(3-{[3-(4-Clophenyl)-5-ox0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-
triazol-1-yl]metyl }-5-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetamit (chét ddng
phan ddi anh 2)

O

)k

F F

Chét ddng phan dbi 4nh ma rira giai cudi cling trong su phéan tich raxemat cia Vi duy
62.

HPLC khong d6i xtng [Phuong phap 18]: R¢= 7,70 phut.

TH-NMR (400 MHz, DMSO-ds): 6 = 3,81 (dd, 1H), 3,97 (dd, 1H), 4,22-4,33 (m, 3H),
4,83 (s, 2H), 4,85-4,95 (m, 2H), 6,89 (d, 1H), 7,31-7,38 (m, 2H), 7,45-7,50 (m, 1H),
7,55-7,64 (m, 3H), 7,65-7,76 (m, 4H).
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Vidu 65

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

triazol-1-ylJmetyl}-3-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetamit (raxemat)
F
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PAu tién 95mg (0,16mmol) hgp chét tir Vi du 59 dugc nap vao 2,5ml DMF, va
25mg (0,19mmol) HOBt va 39mg (0,20mmol) EDC dugc bd sung vio. Sau 20 phit

Cl

khudy & nhiét do trong phong, 0,3ml (5,65mmol) dung dich amoniac (ndng d6 32%
trong nuéc) duge bd sung vao, va phan tng dugc khudy & nhiét d trong phong trong
khoang thoi gian 16 gio. Sau d6, dung dich phan dugc loai bd khdi amoniac du dudi ap
sudt giam, khoang 3ml nuéc dugc bd sung vao va hdn hop dugce chiét ba 1an mbi 1an
v6i 5ml etyl axetat. Pha hitu co két hop dugc 1am khd qua magie sulfat, loc va co dic
dudi ap sult giam. San phém thoé dugce tinh ché bang sic ky [Phuong phap 19]. Budc
nady tao ra 58mg (61% theo ly thuyét) hop chét dich.

LC/MS [Phuong phap 5]: R¢= 2,32 phut; MS [ESIpos]: m/z = 604 (M+H)".

Bing HPLC diéu ché trén pha khong d6i xtmg [Phuong phap 12], raxemat tir Vi
du 65 (58mg) duoc tach thanh cic chit ddng phan ddi anh. Budc nay tao ra 28mg chét
ddng phan dbi anh 1 (Vi du 66), ma rira giai dAu tién, va 28mg chét ddng phan d6i anh
2 (Vi du 67), ma rira gidi sau do:

Vidu 66
2-(5-{[3-(4-Clophenyl)-5-ox0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2,4-
triazol-1-yl]metyl}-3-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-1-yl)axetamit (chét dong
phén db6i anh 1)
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Chét ddng phan d6i anh ma rra giai dau tién trong qua trinh tach raxemat theo
Vi du 65.
HPLC khong d6i xtmg [Phuong phép 13]: R¢ = 4,78 phut.
TH-NMR (400 MHz, DMSO-d¢): & = 3,79 (dd, 1H), 3,94 (dd, 1H), 4,10 (s, 2H), 4,24-
4,35 (m, 1H), 4,93 (s, 2H), 5,09-5,19 (m, 2H), 6,87 (d, 1H), 7,34 (s, 1H), 7,40-7,48 (m,
2H), 7,55-7,75 (m, 7TH).
Vidu 67
2-(5-{[3-(4-Clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-1,2 4-
triazol-1-yl]metyl}-3-[2-(triflometyl)benzyl]-1H-1,2,4-triazol- 1-yl)axetamit (chit ddng
phén ddi anh 2)

F

;U*F

ReRalgal

Chét ddng phan dbi anh ma rira giai cudi ciing trong qua trinh phan tach raxemat cta
Vi du 65.

Chiral HPLC [Phuong phép 13]: Rt = 6,35 phut.

TH-NMR (400 MHz, DMSO-d¢): 6 = 3,79 (dd, 1H), 3,94 (dd, 1H), 4,10 (s, 2H), 4,24-
4,35 (m, 1H), 4,93 (s, 2H), 5,09-5,19 (m, 2H), 6,87 (d, 1H), 7,34 (s, 1H), 7,40-7,48 (m,
2H), 7,55-7,75 (m, TH).
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Vidu 68
2-[5-(2-Clophenyl)-3-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-
4,5-dihydro-1H-1,2 4-triazol-1-yl} metyl)-1H-1,2,4-triazol-1-yl Jaxetamit

F
0 HO “, F
. J} fk F
N N~ °N
At
N N
s
H,N Cl
Péu tién, 54mg (0,10mmol) hop chit tir Vi du 60 dugc nap vao 4ml DMF, va
19mg (0,13mmol) HOBt va 24mg (0,03mmol) EDC dugc bd sung vao. Sau 10 phut
khudy & nhiét do trong phong, 0,1ml (1,93mmol) dung dich amoniac (ndng do 32%
trong nude) duoc bd sung vao va hdn hop dugc khudy & nhiét do trong phong trong
khoang thoi gian 16 gio. Sau d6, dung dich phan tng dugc loai bé amoniac du dudi ap
sudt giam, khoang 3ml nudc duoc bd sung vao va hdn hgp duoc chiét ba 1an mdi 1an
v6i 5Sml etyl axetat. Pha hitu co két hop duge 1am kho qua magie sulfat, loc va co dic
dudi 4p suét giam. San phim tho dugc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 27mg (46% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 3]: R¢= 1,08 phut; MS [ESIpos]: m/z =556 va 558 (M+H)"
TH-NMR (400 MHz, DMSO-ds): 6 = 3,85 (dd, 1H), 4,00 (dd, 1H), 4,25-4,37 (m, 1H),
4,64 (s, 2H), 5,07 (s, 2H), 6,91 (d, 1H), 7,24 (br, s, 1H), 7,46-7,67 (m, 7TH), 7,76 (d,
2H).
Vi du 69

2-[3-(2-Clophenyl)-5-({3-(4-clophenyl)-5-0x0-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-
4,5-dihydro-1H-1,2,4-triazol-1-yl}metyl)-1H-1,2,4-triazol- 1 -ylJaxetamit
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Cl

100mg (0,18mmol) hop chét tir Vi du 61 dwgc cho phan ing tuong tu nhu quy
trinh diéu ché hop chét trong Vi du 68. Budc ndy tao ra 67mg (67% theo ly thuyét) hop
chét néu ¢ dé muc.
LC/MS [Phuong phap 3]: Rt = 1,14 phut; MS [ESIpos]: m/z = 556 va 558 (M+H)*
'H-NMR (400 MHz, DMSO-d¢): & = 3,81 (dd, 1H), 3,96 (dd, 1H), 4,28-4,34 (m, 1H),
5,04-5,14 (m, 2H), 5,22-5,32 (m, 2H), 6,86 (d, 1H), 7,39-7,46 (m, 2H), 7,52-7,57 (m,
1H), 7,62 (d, 2H), 7,72-7,78 (m, 3H), 7,83-7,88 (m, 1H), 7,95 (s, 1H).
Vidu 70
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-4H-1,2,4-triazol-3-ylJmetyl}-4-(3,3,3-
triflopropyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

N/N

0 -
H
\N\\(\N\N_ N
Cl

50mg (0,14mmol) hop cht tir Vi du 23A dugc cho phan tng twong tw nhu quy
trinh diéu ché hop chét trong Vi du 54. Bu6e nay tao ra 8mg (11% theo ly thuyét) hop
chit néu & dé muc.
LC/MS [Phuong phap 4]: R¢ = 1,06 phut; MS [ESIpos]: m/z = 483 (M+H)*
'H-NMR (400 MHz, DMSO-de): & = 2,59-2,69 (m, 2H), 4,00 (t, 2H), 5,13 (s, 2H),
7,42-7,51 (m, 2H), 7,56-7,71 (m, 5H), 7,75-7,81 (m, 1H), 14,25 (br, s, 1H).
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Vidu71
5-(4-Clophenyl)-2-{[5-(2,6-diclobenzyl)-4H-1,2,4-triazol-3-ylJmetyl } -4-(3,3,3-triflo-
propyl)-2,4-dihydro-3H-1,2 4-triazol-3-on

N~ N
\\(\ \N B
Cl \N/N
cl

50mg (0,14mmol) hop chét tir Vi du 23A duoc cho phan mg twong ty nhu quy
trinh diéu ché hop chét trong Vi du 54. Budc nay tao ra 18mg (25% theo ly thuyét) hop
chit néu & dé muc.
LC/MS [Phuong phéap 4]: R; = 1,10 phat; MS [ESIpos]: m/z = 531 va 533 (M+H)*
'H-NMR (400 MHz, DMSO-d¢): & = 2,55-2,69 (m, 2H), 3,97 (t, 2H), 4,23-4,34 (m,
2H), 4,95 (s, 2H), 7,31-7,37 (m, 1H), 7,48 (d, 2H), 7,60-7,68 (m, 4H), 13,70 (br, s,
1H).
Viduy 72
2-{[5-(2-Clobenzyl)-4H-1,2,4-triazol-3-yl|metyl }-5-(4-clophenyl)-4-(3,3,3-
triflopropyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

N N N
1 \=
cl \N/N

48mg (0,13mmol) hop chét tir Vi du 23A dugc cho phan tng tuong tu nhu quy
trinh didu ché hop chét trong Vi du 54. Budc nay tao ra 22mg (33% theo 1y thuyét) hop
chit néu & dé muc.

LC/MS [Phuong phap 4]: R; = 1,07 phit; MS [ESIpos]: m/z =497 va 499 (M+H)"
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TH-NMR (400 MHz, DMSO-de): § = 2,56-2,69 (m, 2H), 3,98 (t, 2H), 4,12 (s, 2H), 4,97
(s, 2H), 7,25-7,34 (m, 3H), 7,40-7,46 (m, 1H), 7,59-7,68 (m, SH).

Vidu 73
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-2-thienylJmetyl}-4-[(2S)-3,3,3-triflo-2-hydroxy-
propyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

S e

)

85mg (0,28mmol) hop chét tir Vi du 5A va 134mg (0,41mmol) xesi cacbonat
dugc tao huyén phil trong Sml axetonitril, va 113mg (0,28mmol) hop chét tir Vi du
56A dugc bd sung vao. Hdn hop dugc khudy dudi didu kién hdi lwu trong khoang thoi
gian 20 gid. Dé tinh ché, hdn hop dugc 1am mat t6i nhiét do trong phong, axetonitril
dugc loai bé dudi ap sudt giam va 10ml nuée duge bd sung vao cin. Hon hop duogc
chiét hai 1an m&i lan v6i 10ml etyl axetat. Pha hitu co két hop duoc 1am khé qua natri
sulfat, loc va co dic du6i 4p suit giam. San phdm thd duoc tinh ché bing sic ky
[Phuong phap 19]. Budc nay tao ra 4mg (3% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R = 1,32 phut; MS [ESIpos]: m/z =514 va 516 (M+H)*
'H-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 4,00 (dd, 1H), 4,22-4,35 (m, 1H),
5,16-5,26 (m, 2H), 6,91 (br, s, 1H), 7,16 (d, 1H), 7,32 (d, 1H), 7,34-7,44 (m, 2H), 7,53-
7,65 (m, 4H), 7,76 (d, 2H).
Vi du 74
5-(4-Clophenyl)-2-{[5-(2,3-diclophenyl)-2-thienyl jmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

-156-



24890

/,'

o)
cl Cl )J\

b

67mg (0,22mmol) hop chét tir Vi du 5A va 142mg (0,44mmol) xesi cacbonat
duoc tao huyén phi trong 4ml axetonitril, va 70mg (0,28mmol) hop chét tir Vi du 57A
duoc bd sung vao. Hon hop dugc khudy dudi diéu kién hdi luu trong khoang thoi gian
2 gio. Dé tinh ché, hdn hop dugc 1am mét t6i nhiét d6 trong phong, axetonitril dugc
loai bé dudi ap sut giam va 10ml nude duge bd sung vao cin. Hon hop duoc chiét hai
14n mbi 14n vé&i 10ml etyl axetat. Pha hitu co két hop dugc 1am khd qua natri sulfat, loc
va ¢b dic dudi ap suét giam. San phdm thd duoc tinh ché bing sic ky [Phuong phap
19]. Budc nay tao ra 29mg (24% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R¢= 1,37 phut; MS [ESIpos]: m/z = 548 va 550 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,24-4,34 (m, 1H),
5,18-5,27 (m, 2H), 6,90 (d, 1H), 7,17 (d, 1H), 7,33 (d, 1H), 7,42 (t, 1H), 7,57 (dd, 1H),
7,61-7,67 (m, 3H), 7,74-7,79 (m, 2H).
Vidu 75
5-(4-Clophenyl)-2-{[5-(2,3-diflophenyl)-2-thienyl]metyl } -4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
OHO" F
F N
F
S N N

N
Cl

Trong méi trudng khi argon, 84mg (0,19mmol) hop chét tir Vi du 30A va 45mg
(0,29mmol) axit 2,3-diflophenylboronic dugc hoa tan trong 2ml toluen. Sau d6, 9mg
(0,01mmol) tris(dibenzylideneaxeton)dipaladi, 8mg (0,02mmol) 2-
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dixyclohexylphosphino-2'-(N,N-dimetylamino)biphenyl va 81mg (0,38mmol) Kkali
phosphat dugc bd sung vio, va trong méi trudng khi argon, hdn hop dugc gia nhiét &
nhiét d6 110°C trong khoang thoi gian 14 gio. Pé tinh ché, hdn hop duogc pha loang tai
RT bing 10ml etyl axetat va 10ml nuéc, Pha hitu co dwoc tach ra va pha nuée dugce
chiét hai 1dn mdi 14n vé6i 10ml etyl axetat. Pha hitu co két hop dugc lam khd qua natri
sulfat, loc va cd dic du6i 4p sudt giam. San phdm thdé dugc tinh ché bang sic ky
[Phuong phap 19]. Budc nay tao ra 25mg (24% theo ly thuyét) hop chét dich.

LC/MS [Phuong phéap 2]: R = 2,72 phut; MS [ESIpos]: m/z =516 (M+H)"

'H-NMR (400 MHz, DMSO-de): & = 3,78-4,07 (m, 2H), 4,23-4,39 (m, 1H), 5,10-5,26
(m, 2H), 6,86-6,95 (m, 1H), 6,99-7,05 (m, 1H), 7,17-7,59 (m, 4H), 7,60-7,66 (m, 1H),
7,73-7,80 (m, 2H), 7,83-7,90 (m, 1H). '

Vidu76
5-(4-Clophenyl)-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2-({2-[2-(triflometyl)phenyl]-
1,3-thiazol-5-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

Trong méi truong khi argon, 62mg (0,14mmol) hop chét tir Vi du 31A va 40mg
(0,21mmol) axit 2-(triflometyl)phenylboronic dugc hoa tan trong 2ml toluen. 6,5mg
(0,007mmol) tris(dibenzylideneaxeton)dipaladi, 5,6mg (0,014mmol) 2-dixyclo-
hexylphosphino-2'-(N,N-dimetylamino)biphenyl va 60mg (0,28mmol) kali phosphat
sau d6 dugc bd sung vao, va trong mdi trwong khi argon, hdn hop dwoc gia nhiét t6i
nhiét do 110°C trong khoang thoi gian 48 giv. D& tinh ché, hdn hop dwoc pha lodng tai
RT véi 10ml etyl axetat va 10ml nuéce, pha hitu co dugce tach ra va pha nudc dugc
chiét hai 1an m&i 14n v6i 10ml etyl axetat. Pha hitu co két hop dugc lam kho qua natri
sulfat, loc va co dic dudi ap sudt giam. San phdm thd dwoc tinh ché bing sic ky

[Phuong phap 19]. Buéc niy tao ra 10mg (13% theo 1y thuyét) hop chit dich.

-158-



24890

LC/MS [Phuong phép 2]: R; = 2,54 phut; MS [ESIpos]: m/z = 549 (M+H)"

'H-NMR (400 MHz, DMSO-d¢): & = 3,83 (dd, 1H), 4,00 (dd, 1H), 4,22-4,34 (m, 1H),
5,29-5,38 (m, 2H), 6,90 (d, 1H), 7,61-7,67 (m, 2H), 7,71-7,83 (m, 5H), 7,93 (d, 1H),
7,96 (s, 1H).

Vidu77
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({5-[2-(triflometyl)phenyl]-
1,3-thiazol-2-yl} metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

40mg (0,13mmol) hop chét tir Vi du 5A dugc hoa tan trong 7ml axetonitril, va
66mg (0,20mmol) xesi cacbonat va 42mg (0,13mmol) hop chét tir Vi du 89A dugc bd
sung vao. Hon hop dugc khudy & nhiét d6 80°C trong khoang thdi gian 1 gid. Dé tinh
ché, hdn hop dugce 1am mat téi nhiét do trong phong, pha lodng bang 5ml metanol va
loc. Dich lgc duge c6 dic dudi ap suit giam va sau d6 san phim thé dugc tinh ché
bing sic ky [Phuong phap 19]. Budc nay tao ra 47mg (66% theo 1y thuyét) hop chét
dich.
LC/MS [Phuong phap 3]: Rt = 2,48 phut; MS [ESIpos]: m/z = 549 (M+H)"
'H-NMR (400 MHz, DMSO-ds): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,24-4,34 (m, 1H),
5,35-5,45 (m, 2H), 6,92 (s, 1H), 7,58-7,66 (m, 3H), 7,66-7,80 (m, 5H), 7,90 (d, 1H).
Vidu 78
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-1,3-thiazol-2-yl|metyl } -4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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F

o HO, F
F
cl )k
N

sas

Cl

70mg (0,23mmol) hop chit tr Vi du SA dugc cho phan tng véi 66mg
(0,23mmol) hop chét tir Vi du 88A. Twong tu nhu quy trinh diéu ché hop chit trong Vi
du 77. Budc nay tao ra 65mg (55% theo ly thuyét) hop chit néu & ¢ muc.
LC/MS [Phuong phéap 4]: R¢= 1,23 phit; MS [ESIpos]: m/z= 515 va 517 (M+H)*
"TH-NMR (400 MHz, DMSO-ds): 8 = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,24-4,35 (m, 1H),
5,39 (s, 2H), 6,92 (br, s, 1H), 7,44 (dd, 2H), 7,58-7,72 (m, 4H), 7,78 (d, 2H), 8,06 (s,
1H).
Vidu79
2-{[5-(3-Clo-2-flophenyl)-1,3-thiazol-2-yl|metyl } -5-(4-clophenyl)-4-[(25)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
o Ho,, F
F N A
cl \

sas

Cl

70mg (0,23mmol) hop chit tir Vi du 5A dugc cho phin Gng véi 70mg
(0,23mmol) hop chét tir Vi du 90A Twong tu nhu quy trinh diéu ché hop chét trong Vi
du 77. Bu6c nay tao ra 90mg (72% theo Iy thuyét) hop chét néu & ¢ muc.
LC/MS [Phuong phép 3]: R = 1,44 phit; MS [ESIpos]: m/z = 533 va 535 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,25-4,35 (m, 1H),
5,37-5,43 (m, 2H), 6,92 (s, 1H), 7,30-7,36 (m, 1H), 7,60-7,67 (m, 3H), 7,75-7,82 (m,
3H), 8,27 (s, 1H).
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Vidu 80
5-(4-Clophenyl)-2-({5-[2-flo-3-(triflometyl)phenyl]-1,3-thiazol-2-y1} metyl)-4-[ (2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Cl

S5mg (0,18mmol) hop chit tr Vi du 5A duge cho phan Ung véi 61mg
(0,18mmol) hop chét tir Vi du 91A Tuong tw nhu quy trinh diéu ché hop chét trong Vi
du 77. Buéc nay tao ra 55mg (52% theo ly thuyét) hop chét néu & dé muc.
LC/MS [Phuong phép 4]: R¢= 1,26 phut; MS [ESIpos]: m/z = 567 (M+H)*
'H-NMR (400 MHz, DMSO-dg): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,25-4,35 (m, 1H),
5,41 (s, 2H), 6,92 (s, 1H), 7,52 (t, 1H), 7,64 (d, 2H), 7,75-7,84 (m, 3H), 8,17 (t, 1H),
8,33 (s, 1H).
Vidu 81
5-(4-Clophenyl)-2-{[5-(2-clophenyl)-4-(triflometyl)-1,3-thiazol-2-yl]metyl } -4-[(2S)-
3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
o HO, lf
o )
S N N
T =
N\ _N
F
cl

F
F

40mg (0,13mmol) hop chit tir Vi du 5A dwoc cho phéan ung vGi 46mg
(0,13mmol) hop chét tir Vi du 92A Twong tw nhu quy trinh diéu ché hop chét trong Vi
du 77. Buéc nay tao ra 58mg (76% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phdp 4]: Ri = 1,32 phat; MS [ESIpos]: m/z = 583 va 585 (M+H)"
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"TH-NMR (400 MHz, DMSO-ds): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,24-4,34 (m, 1H),
5,44-5,49 (m, 2H), 6,90 (br, s, 1H), 7,44-7,50 (m, 1H), 7,53-7,60 (m, 2H), 7,61-7,68
(m, 3H), 7,75-7,80 (m, 2H).

Vidu 82
5-(4-Clophenyl)-2-{[2-(2-clophenyl)-1,3-oxazol-5-ylJmetyl}-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

Y e

i’fb

113mg (0,37mmol) hop chét tir Vi du 5A dwoc cho phan tng véi 100mg
(0,37mmol) hop chét tir Vi du 54A Twong tu nhu quy trinh diéu ché hop chit trong Vi
du 77. Budc nay tao ra 23mg (12% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phap 6]: R; = 2,44 phuat; MS [ESIpos]: m/z =499 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,82 (dd, 1H), 3,98 (dd, 1H), 4,25-4,33 (m, 1H),
5,15-5,25 (m, 2H), 6,88 (d, 1H), 7,41 (s, 1H), 7,48-7,57 (m, 2H), 7,60-7,66 (m, 3H),
7,72-7,76 (m, 2H), 7,92 (dd, 1H).
Vidu 83
5-(4-Clophenyl)-2-{[2-(2,3-diclophenyl)-1,3-oxazol-5-yl|metyl }-4-[(25)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
o Ho, F
] F
cl cl )k
N~ °N

J g%
Cl
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49mg (0,16mmol) hop chit tr Vi du 5A dugc cho phan ung véi 49mg
(0,16mmol) hop chét tir Vi du 55A twong ty nhu quy trinh diéu ché hop chét trong Vi
du 77. Bu6c nay tao ra 35mg (40% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phép 4]: Rc = 1,23 phut; MS [ESIpos]: m/z = 533 va 535 (M+H)"
"H-NMR (400 MHz, DMSO-dg): = 3,82 (dd, 1H), 3,98 (dd, 1H), 4,22-4,34 (m, 1H),
5,17-5,26 (m, 2H), 6,89 (s, 1H), 7,45 (s, 1H), 7,53 (t, 1H), 7,61-7,65 (m, 2H), 7,72-
7,76 (m, 2H), 7,84 (dd, 1H), 7,88 (dd, 1H).
Vi du 84
5-(4-Clophenyl)-4-xyclopropyl-2-({5-[3-(triflometyl)benzyl]-1,3-thiazol-2-yl } metyl)-
2,4-dihydro-3H-1,2,4-triazol-3-on

O

PN
St

52mg (0,11mmol) hop chit tir Vi du 27A va 47mg (0,12mmol) 4-metoxy-
phenyldithiophosphdnic anhydrit (chit phan ng Lawesson) duoc hoa tan trong 1ml
THF, va hdn hop duoc khudy & nhiét do 70°C trong khoang thdi gian 16 gid. Sau khi
lam mét téi nhiét d6 trong phong, hdn hop duoc phan chia giita 10ml tert-butyl metyl
ete va 10ml nuée. Pha hitu co dugc tach ra, trong mdi trudng hop rira bang 10ml nuée
va dung dich natri clorua bao hoa, 1am kho qua natri sulfat, l1oc va cd déic dudi ép suét
giam. Can duoc tinh ché bang HPLC diéu ché [Phuong phap 19]. Budc nay tao ra
50mg (97% theo ly thuyét) hop chit néu & d& muc 12 chét rin khéng mau.
MS [ESIpos]: m/z =491 (M+H)*
"H-NMR (400 MHz, CDCl3): & = 0,71-0,81 (m, 2H), 0,97-1,06 (m, 2H), 2,94-3,03 (m,
1H), 4,18 (s, 2H), 5,25 (s, 2H), 7,35-7,55 (m, 6H), 7,69 (d, 2H).
Vidu 85
5-(4-Clophenyl)-4-xyclopropyl-2-({5-[3-(triflometyl)benzyl]-1H-imidazol-2-yl }metyl)-
2,4-dihydro-3H-1,2,4-triazol-3-on
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50mg (0,10mmol) hop chét tir Vi du 27A dugc hoa tan trong 1ml DMF va tron
v6i 23mg (0,30mmol) amoni axetat, va hdn hop dugc khudy trong 16 vi séng & nhiét do
200°C trong khoang thoi gian 15 phut. Sau khi 1am mat, thém 30mg (0,39mmol) amoni
axetat dugc bd sung vao, va hdn hop dugc khudy trong 10 vi séng & nhiét d6 200°C
thém 30 phat. Sau khi 1am mat t6i nhiét dd trong phong, hdn hop duge phan chia giita
10ml etyl axetat va 10ml nuGc. Pha hitu co dugc tach ra, trong mdi trudng hop ria
bing 10ml nuéc va dung dich natri clorua bio hoa, 1am khé qua natri sulfat, loc va cd
dac dudi ap suét giam. Can dugc tinh ché bing HPLC diéu ché [Phuong phap 19].
Budc ndy tao ra 17 mg (35% theo 1y thuyét) hop chét dich 1a nhya mau hoi vang.
MS [ESIpos]: m/z =474 (M+H)"
"H-NMR (400 MHz, CDCl3): § = 0,65-0,82 (br, m, 2H), 0,97-1,09 (m, 2H), 2,92-3,03
(m, 1H), 3,98 (s, 2H), 5,10 (s, 2H), 7,33-7,58 (m, 6H), 7,68 (d, 2H), 10,19 (s, 1H).
Vidu 86
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-({ 5-[2-(triflometyl)phenyl|pyridin-
3-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F
0 HO F
N j
N N
\ __
Cl

72mg (0,15mmol) hop chit tir Vi du 28A va 43mg (0,23mmol) axit 2-(triflo-

metyl)phenylboronic dugc hoa tan trong 2ml dioxan. Trong khoang thoi gian 10 phut,
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dong argon dugc chuyén qua dung dich nay, va 8,7mg (0,008mmol)
tetrakis(triphenylphosphin)paladi(0) sau d6 dugc bd sung trong méi trudng khi argon.
Hon hop duoc gia nhiét t6i s6i, va 0,15ml (0,30 mmol) dung dich natri cacbonat trong
nuée 2N duge bd sung trong méi trudng khi argon. Hén hop dugce khudy duéi diéu
kién hdi luu trong khoang thoi gian 20 gi¢. Sau khi 1am mét téi nhiét d§ trong phong,
hén hop dugc 1am lodng bang 10ml nude va chiét hai 1an mdi 1dn v6i 15ml etyl axetat.
Pha hitu co két hop dugc 1am kho qua magie sulfat, loc va ¢ dac dudi &p sult giam.
San phim thd dugc tinh ché bang sic ky [Phuong phap 19]. Budc ndy tao ra 36mg
(44% theo ly thuyét) hop chét dich.

LC/MS [Phuong phéap 4]: R¢ = 1,18 phut; MS [ESIpos]: m/z = 543 (M+H)*

'H-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,23-4,35 (m, 1H),
5,09-5,20 (m, 2H), 6,90 (d, 1H), 7,47 (d, 1H), 7,59-7,65 (m, 2H), 7,65-7,81 (m, 5H),
7,89 (d, 1H), 8,49 (d, 1H), 8,62 (d, 1H).

Vi du 87

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

F
OHO F
A
~ N P
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Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 86, 72 mg (0,15mmol)

Cl

hop chét tir Vi du 28A va 59mg (0,23mmol) axit 2-clophenylboronic dwgc cho phan
ting v6i nhau. Buéc ndy tao ra 49mg (64% theo 1y thuyét) hop chit dich.

LC/MS [Phuong phép 4]: R¢ = 1,16 phuat; MS [ESIpos]: m/z =509 va 511 (M+H)*
'H-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,24-4,36 (m, 1H),
5,10-5,20 (m, 2H), 6,90 (d, 1H), 7,44-7,50 (m, 3H), 7,58-7,65 (m, 3H), 7,75 (d, 2H),
7,86 (t, 1H), 8,57-8,62 (m, 2H).
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Vi du 88
5-(4-Clophenyl)-2-{[5-(2,3-diclophenyl)pyridin-3-ylJmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
Cl ol 0 HO,," F
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Tuong tu nhu quy trinh diéu ché hop chét trong Vi du 86, 34mg (0,07mmol)
hop chit tir Vi du 29A va 20mg (0,10mmol) axit 2,3-diclophenylboronic dugc cho
phan tng véi nhau. Budc nay tao ra 26mg (69% theo ly thuyét) hop chét dich.

LC/MS [Phuong phép 4]: R¢ = 1,21 phit; MS [ESIpos]: m/z = 543 va 545 (M+H)*
'H-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,26-4,34 (m, 1H),
5,10-5,20 (m, 2H), 6,90 (d, 1H), 7,42-7,53 (m, 2H), 7,60-7,65 (m, 2H), 7,71-7,78 (m,
3H), 7,86 (t, 1H), 8,61 (dd, 2H).

Vidu 89
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({2-[2-(triflometyl)phenyl]-
pyridin-4-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

F
F
F 0 HO,’l' F
F /[k F
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145mg (0,46mmol) hop chét tir Vi du 64A duogc hoa tan trong 3ml axetonitril,

Z=

va 141mg (0,46mmol) hop chét tir Vi du 5A va 224mg (0,69mmol) xesi cacbonat dugc
bb sung vao. Hon hop dugc khudy & nhiét do 60°C trong khoang thoi gian 16 gio. Sau

khi lam mat t6i nhiét d trong phong, chét rin dugc loc ra va stic qua mot it axetonitril.
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Duéi ap suét giam, dich loc dugc gidm téi thé tich khoang 2ml, 0,1ml axit clohydric
IN dugc bd sung vao va san phim dugc tinh ché truc tiép biang sic ky [Phuong phép
19]. Budc nay tao ra 49mg (20% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R¢ = 1,15 phut; MS [ESIpos]: m/z = 543 (M+H)"
"TH-NMR (400 MHz, DMSO-ds): & = 3,85 (dd, 1H), 4,01 (dd, 2H), 4,28-4,35 (m, 1H),
5,09-5,20 (m, 2H), 6,90 (d, 1H), 7,32 (dd, 1H), 7,41 (s, 1H), 7,52 (d, 1H), 7,61-7,66
(m, 2H), 7,68 (d, 1H), 7,73-7,79 (m, 3H), 7,85 (d, 1H), 8,63 (d, 1H).
Vi du 90
5-(4-Clophenyl)-2-{[2-(2-clophenyl)pyridin-4-yl]metyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

F
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Tuong ty nhu quy trinh didu ché hop chét trong Vi du 89, 261mg (0,85mmol)
hop chét tir Vi du 5A va 240mg (0,85mmol) hop chit tir Vi du 65A duogc cho phéan tmg
v&i nhau. Bude nay tao ra 249mg (54% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phap 3]: R = 1,28 phut; MS [ESIpos]: m/z = 509 va 511 (M+H)*
"H-NMR (400 MHz, DMSO-d): & = 3,87 (dd, 1H), 4,01 (dd, 1H), 4,26-4,39 (m, 1H),
5,10-5,20 (m, 2H), 6,90 (d, 1H), 7,30 (d, 1H), 7,41-7,50 (m, 2H), 7,55-7,60 (m, 3H),
7,64 (d, 2H), 7,77 (d, 2H), 8,68 (d, 1H).
Vidu 91
5-(4-Clophenyl)-2-{[2-(2,3-diclophenyl)pyridin-4-yl|metyl } -4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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81mg (0,26mmol) hop chit tir Vi du 66A dugc hoa tan trong 3ml axetonitril va
79mg (0,26mmol) hop chét tir Vi du 5A va 125mg (0,38mmol) xesi cacbonat dugc bd
sung vao. Hn hop duoc khudy & nhiét do 65°C trong khoang thoi gian 2 gid va ¢ nhiét
do trong phong trong khoang thoi gian thém 16 gio. Sau do, chét rin duoc loc ra va
stic qua mdt it axetonitril. Dich loc dugce cd dic duédi ap suét giam va dugc tinh ché
truc tiép bang sic ky [Phuong phap 19]. Budc nay tao ra 79mg (56% theo ly thuyét)
hop chét dich.
LC/MS [Phuong phép 4]: R¢ = 1,21 phat; MS [ESIpos]: m/z = 543 va 545 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,85 (dd, 1H), 4,01 (dd, 1H), 4,28-4,35 (m, 1H),
5,10-5,21 (m, 2H), 6,91 (d, 1H), 7,34 (dd, 1H), 7,45-7,52 (m, 2H), 7,57 (s, 1H), 7,61-
7,66 (m, 2H), 7,71-7,79 (m, 3H), 8,67 (d, 1H).
Vidu 92
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({2-[2-(triflometyl)phenyl]-
pyrimidin-4-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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303mg (0,19mmol) hop chét tir Vi du 80A (do tinh khiét khoang 20%) dugc hoa
tan trong 2ml axetonitril, va 65mg (0,21mmol) hop chit tr Vi du 5A va 93mg
(0,29mmol) xesi cacbonat dugc bd sung vao. Hon hop dugc khudy & nhiét d6 60°C
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trong khoang thoi gian 2,5 gi¢ va & nhiét do trong phong trong khoang thoi gian thém
96 giv. Sau do, chét rén dugc loc ra va stc qua mdt it axetonitril. Dich loc duoc co dic
dudi 4p suét giam va dugc tinh ché truc tiép biang sic ky [Phuong phap 19]. Budc nay
tao ra 19mg hop chét dich, ma duoc tinh ché bing sic ky tiép trén silicagel (pha dong:
xyclohexan/etyl axetat 7:3, sau d6 1a 1:1). Budc ndy tao ra 8mg (7% theo ly thuyét)
hop chit dich.
LC/MS [Phuong phap 3]: R¢= 1,32 phut; MS [ESIpos]: m/z = 544 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,86 (dd, 1H), 4,01 (dd, 1H), 4,31-4,35 (m, 1H),
5,13-5,26 (m, 2H), 6,93 (d, 1H), 7,39 (d, 1H), 7,61-7,67 (m, 2H), 7,69-7,83 (m, 5H),
7,88 (d, 1H), 8,93 (d, 1H).
Vidu 93
5-(4-Clophenyl)-2-{[2-(2-clophenyl)pyrimidin-4-ylmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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259mg (0,18mmol) hop chét i Vi du 81A (d6 tinh khiét khoang 20%) dugc hoa
tan trong 2ml axetonitril, va 62mg (0,21mmol) hop chit tir Vi du 5A va 89mg
(0,27mmol) xesi cacbonat dugc bd sung vao. Hon hop dugce khudy & nhiét d6 60°C
trong khoang thoi gian 2,5 gio va & nhiét dd trong phong trong khodng thoi gian thém
96 gid. Sau do, chét ran dugc loc ra va stic qua mdt it axetonitril. Dich loc dugc c6 déc
dudi 4p suét giam va duoc tinh ché truc tiép bang sic ky [Phuong phap 19]. Bude nay
tao ra 31mg hop chét dich, ma dugc tinh ché bang sic ky tiép trén silicagel (pha dong:
xyclohexan/etyl axetat 7:3, sau d6 1a 1:1). Budc nay tao ra 23mg (22% theo Iy thuyét)
hop chét dich.
LC/MS [Phuong phap 4]: R¢= 1,13 phut; MS [ESIpos]: m/z= 510 va 512 (M+H)"
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'H-NMR (400 MHz, DMSO-de): & = 3,87 (dd, 1H), 4,02 (dd, 1H), 4,28-4,38 (m, 1H),
5,16-5,26 (m, 2H), 6,93 (d, 1H), 7,36 (d, 1H), 7,44-7,54 (m, 2H), 7,56-7,60 (m, 1H),
7,61-7,66 (m, 2H), 7,71-7,79 (m, 3H), 8,94 (d, 1H).
Vidu 94
5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({ 6-[ 2-(triflometyl)phenyl]-
pyrimidin-4-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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37mg (0,12mmol) hop chét tir Vi du 82A duoc hoa tan trong 2ml axetonitril, va
39mg (0,13mmol) hop chét tir Vi du 5A va 57mg (0,18mmol) xesi cacbonat dugc bd
sung vao. Hon hop dugc khudy & nhiét do 60°C trong khoang thdi gian 2,5 gid. Sau
khi 1am mat t6i nhiét d6 trong phong, chét rin dugc loc ra va sic qua mot it axetonitril.
Dich loc dugc cd dic dudi 4p sudt giam va duoc tinh ché truc tiép bing sic ky
[Phuong phép 19]. San pham thu dugc tiép tuc tinh ché bang sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 4:1, sau d6 la t3:2). Budc nay tao ra 28mg (41% theo ly
thuyét) hop chét dich.
LC/MS [Phuong phap 6]: R¢ = 2,34 phut; MS [ESIpos]: m/z = 544 (M+H)*
'H-NMR (400 MHz, DMSO-ds): & = 3,86 (dd, 1H), 4,01 (dd, 1H), 4,27-4,34 (m, 1H),
5,17-5,29 (m, 2H), 6,91 (d, 1H), 7,55 (s, 1H), 7,59 (d, 1H), 7,63 (d, 2H), 7,72-7,78 (m,
3H), 7,80-7,85 (m, 1H), 7,91 (d, 1H), 9,24 (d, 1H).
Vidu 95
5-(4-Clophenyl)-2-{[6-(2-clophenyl)pyrimidin-4-ylJmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Twong tw nhu quy trinh diéu ché hop chét trong Vi du 94, 27mg (0,10mmol)
hop chét tir Vi du 83A va 32mg (0,11mmol) hop chét tir Vi du 5A dwoc cho phan tng
v6i nhau. Buée ndy tao ra 29mg (54% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 4]: Rt = 1,15 phut; MS [ESIpos]: m/z =510 va 512 (M+H)"
'H-NMR (400 MHz, DMSO-ds): 8 = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,27-4,35 (m, 1H),
5,19-5,29 (m, 2H), 6,91 (d, 1H), 7,48-7,59 (m, 2H), 7,60-7,69 (m, 4H), 7,72 (d, 1H),
7,74-7,80 (m, 2H), 9,27 (d, 1H).
Vidu 96
5-(4-Clophenyl)-2-{[6-(2,3-diclopheny])pyrimidin-4-ylJmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong ty nhu quy trinh diéu ché hop chét trong Vi du 94, 23 mg (0,07 mmol)
hop chét tir Vi du 84A va 24mg (0,08mmol) hop chét tir Vi du 5A duge cho phén Ung
v6i nhau. Budce ndy tao ra 29mg (66% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 6]: R¢ = 2,54 phut; MS [ESIpos]: m/z = 544 va 546 (M+H)*
'H-NMR (400 MHz, DMSO-ds): & = 3,86 (dd, 1H), 4,02 (dd, 1H), 4,26-4,38 (m, 1H),
5,18-5,30 (m, 2H), 6,92 (s, 1H), 7,51-7,56 (m, 1H), 7,57-7,60 (m, 1H), 7,61-7,65 (m,
2H), 7,71 (d, 1H), 7,74-7,79 (m, 2H), 7,81 (dd, 1H), 9,29 (d, 1H).
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Vidu 97
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-({ 1-[3-(triflometyl)benzyl]- 1H-
1,2,3-triazol-4-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

\NéN
F
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N N
O \N—4<
F cl
Dau tién, 29mg (0,12mmol) 3-(triflometyl)benzyl bromua dugc nap vao 1ml
axetonitril, vd 8mg (0,12mmol) natri azit duoc bd sung vao. Hén hop duge khudy &
nhiét d6 trong phong trong khoang thoi gian 1 gio. 0,24mg (0,012mmol) dong (II)
axetat monohydrat va 50mg (0,14mmol) hop chét tir Vi du 13A sau d6 dugc bd sung
vao. Hdn hop thu duge duoc khudy & nhiét do trong phong trong khoang thoi gian 11
ngay. Sau d6, hdn hgp phan tng dugc loc qua mét it silicagel, sén phim duoc ria giai
véi khoang 10ml etyl axetat, va dich loc dugce c6 dac dudi ap sudt giam. San phdm thd
dugc tinh ché bang sic ky [Phuong phap 19]. Budc nay tao ra 52mg (65% theo 1y
thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R = 1,13 phit; MS [ESIpos]: m/z = 547 (M+H)"
"TH-NMR (400 MHz, CDCls): & =3,91-3,99 (m, 1H), 3,98-4,05 (m, 1H), 4,46-4,56 (m,
1H), 5,15 (q, 2H), 5,34 (d, 1H), 5,51-5,61 (m, 2H), 7,41-7,59 (m, 8H), 7,63 (d, 1H).
Vidu 98
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-({ 1-[2-(triflometyl)benzyl]- 1 H-
1,2,3-triazol-4-yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong tw nhu quy trinh didu ché hop chét trong Vi dy 97, 50mg (0,14mmol)
hop chét tir Vi du 13A tao ra 54mg (68% theo 1y thuyét) hop chit néu & dé muc.
LC/MS [Phuong phéap 4]: Rt = 1,13 phut; MS [ESIpos]: m/z = 547 (M+H)*

"H-NMR (400 MHz, CDCl3): & = 3,91-3,99 (m, 1H), 3,99-4,06 (m, 1H), 4,46-4,57 (m,
1H), 5,16 (q, 2H), 5,31 (d, 1H), 5,72 (s, 2H), 7,20 (d, 1H), 7,42-7,58 (m, 7H), 7,72 (d,
1H).

Vidu 99

5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({ 1-[2-(triflometyl)pheny]]-
1H-1,2,3-triazol-4-yl} metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Pau tién, 20mg (0,31mmol) natri azit dugc nap vao 1ml metanol, va 58mg
(0,31mmol) axit 2-(triflometyl)phenylboronic va 6mg (0,03mmol) ddng (II) axetat
monohydrat dugc bd sung vao. Hdn hop duoc khudy & nhiét do trong phong trong
khoang thoi gian 18 gid, 30mg (0,15mmol) mudi natri cta axit L-ascorbic va 117mg
(0,34mmol) hop chét tir Vi du 14A sau d6 dugc bd sung vao hdn hop. Hdn hop duoc
khudy & nhiét d trong phong trong khoang thoi gian thém 18 giv. P& tinh ché, hén
hop dugce 1am lodng biang 10ml nude va 10ml etyl axetat, va 5Sml dung dich natri
hydroxit trong nudc 0,1N véi sy khudy. Sau khi tach pha, pha nuéc duge chiét ba 1an
nita mi 14n v6i 10ml etyl axetat. Pha hitu co két hop dugc lam khd qua natri sulfat, loc
va ¢d dic duéi ap sudt giam. San phidm thd duge tinh ché bang sic ky trén silicagel
(pha dong: xyclohexan/etyl axetat 5:1, sau d6 1a 1:2). Budc nay tao ra 117mg (71%
theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 3]: Ri = 1,26 phut; MS [ESIpos]: m/z = 533 (M+H)"
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"TH-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,28-4,34 (m, 1H),
5,12-5,23 (m, 2H), 6,91 (d, 1H), 7,63 (d, 2H), 7,68-7,79 (m, 3H), 7,81-7,96 (m, 2H),
8,03 (d, 1H), 8,51 (s, 1H).

Vidu 100

5-(4-Clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-2-({ 1-[ 3-(triflometyl)phenyl]-
1H-1,2,3-triazol-4-yl }metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong tu nhu quy trinh didu ché hop chét trong Vi du 99, 117mg (0,34mmol)
hop chit tir Vi du 14A tao ra 138mg (84% theo 1y thuyét) hop chit néu ¢ dé muc.
LC/MS [Phuong phéap 3]: Rt = 1,33 phut; MS [ESIpos]: m/z = 533 (M+H)"*
"TH-NMR (400 MHz, DMSO-dg): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,27-4,38 (m, 1H),
5,13-5,22 (m, 2H), 6,91 (d, 1H), 7,59-7,65 (m, 2H), 7,73-7,79 (m, 2H), 7,81-7,90 (m,
2H), 8,24-8,32 (m, 2H), 9,02 (s, 1H).
Vidu 101
5-(4-Clophenyl)-2-{[1-(2-clophenyl)-1H-1,2,3-triazol-4-ylJmetyl }-4-[(2S)-3,3,3-triflo-
2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Twong tu nhu quy trinh didu ché hop chét trong Vi du 99, 75mg (0,22mmol)
hop chét tir Vi du 14A tao ra 56mg (55% theo Iy thuyét) hop chit néu & dé muc.
LC/MS [Phuong phép 4]: Rt = 1,09 phut; MS [ESIpos]: m/z =499 va 501 (M+H)"
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'H-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,28-4,35 (m, 1H),
5,13-5,22 (m, 2H), 6,91 (d, 1H), 7,55-7,70 (m, SH), 7,74-7,80 (m, 3H), 8,54 (s, 1H).
Vidu 102
5-(4-Clophenyl)-2-{[1-(2,3-diclophenyl)-1H-1,2,3-triazol-4-yl]metyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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124mg (0,36mmol) hop chét tir Vi du 14A dugc hoa tan trong 2ml axetonitril,

F
F
F
Cl

va 0,6mg (0,003mmol) ddng (I) axetat monohydrat va 56mg (0,30mmol) 1-azido-2,3-
diclobenzen dugc bd sung vao. Hon hop dwgc khudy & nhiét do 50°C trong khoang
thoi gian 2 gio. Dé tinh ché, hdn hop thd duoc d& mat t6i nhiét do trong phong va loc
qua mét it silicagel. San phadm dugc rira giai v6i va dung méi thu dugc duogc cd dic
dudi 4p suét giam. San phim thd sau d6 duge tinh ché bang sic ky trén silicagel (pha
dong: xyclohexan/etyl axetat 1:1). Budc nay tao ra 61mg (31% theo Iy thuyét) hop chit
dich.

LC/MS [Phuong phép 4]: R¢= 1,13 phut; MS [ESIpos]: m/z = 533 va 535 M+H)"
'H-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,29-4,34 (m, 1H),
5,13-5,23 (m, 2H), 6,91 (d, 1H), 7,58-7,66 (m, 3H), 7,69 (dd, 1H), 7,77 (d, 2H), 7,92
(dd, 1H), 8,59 (s, 1H).

Viduy 103

Metyl (2-clophenyl)[4-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-
4,5-dihydro-1H-1,2,4-triazol-1-yl}metyl)-1H-1,2,3-triazol-1-yl]axetat
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Piu tién, 361mg (1,37mmol) metyl bromo(2-clophenyl)axetat dugc nap vao
10ml axetonitril, va 89mg (1,37mmol) natri azit dugc bd sung vao. Hén hop duoc
khudy & nhiét do trong phong trong khoang thoi gian 1 gid. 2,7mg (0,14mmol) dong
(I) axetat monohydrat va 569mg (1,64mmol) hop chét tir Vi du 14A sau d6 dugc bd
sung vao. Hon hop tao thanh dugc khudy & nhiét d6 50°C trong khoang thoi gian 48
gio. Sau d6, hdn hop phan ting dugc loc qua mot it silicagel, san pham dugc ria giai
v6i khoang 10ml etyl axetat, va dich loc duoc ¢ dic dudi ap sudt giam. San phim thod
duoc tinh ché bang sic ky trén silicagel (pha dong: xyclohexan/etyl axetat 8:1 — 6:1
— 4:1 — 2:1 — 1:1). Budc nay tao ra 496mg (53% theo Iy thuyét) hop chit dich.
LC/MS [Phuong phép 4]: R¢ = 1,13 phuat; MS [ESIpos]: m/z = 571 va 573 (M+H)*
'H-NMR (400 MHz, DMSO-de): 8 = 3,76 (s, 3H), 3,81 (dd, 1H), 3,96 (dd, 1H), 4,25-
4,32 (m, 1H), 5,02-5,12 (m, 2H), 6,88 (dd, 1H), 7,12 (s, 1H), 7,39-7,51 (m, 3H), 7,57
(d, 1H), 7,62 (d, 2H), 7,72 (d, 2H), 8,25 (d, 1H).
Vidu 104
Axit  (2-Clophenyl)[4-({3-(4-clophenyl)-5-0x0-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-
4,5-dihydro-1H-1,2,4-triazol-1-yl}metyl)-1H-1,2,3-triazol-1-yl]axetic

F
o HO% F
P} F
N
I

/~( "
= \
Cl N\NéN N
0
OH

C

49mg (0,09mmol) hop chét tir Vi du 103 dugc hoa tan trong 2ml metanol, va
193l (0,9mmol) dung dich lithi hydroxit trong nuéc 1N duoc bd sung vao. Hon hop
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dugc khudy & nhiét d6 trong phong trong khoang thoi gian 30 phit. Sau d6, dung moi
duogc loai bo dudi ap sut giam, cin dugc hoa tan trong 5ml nudc va dung dich dugc
chiét mot 1an béng 5ml etyl axetat. Pha hitu co dugc loai bd. Pha nuéc dugc axit hoa
v6i 0,2ml axit clohydric IN va chiét hai 14n mdi 1dn véi 5ml etyl axetat. Pha hitu co két
hop dugc 1am kho qua natri sulfat, loc va c6 dic dudi ap sudt giam. Budc nay tao ra
40mg (83% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R¢= 0,95 phuat; MS [ESIpos]: m/z = 557 va 559 M+H)*
'TH-NMR (400 MHz, DMSO-d¢): & = 3,80 (dd, 1H), 3,96 (dd, 1H), 4,26-4,31 (m, 1H),
5,03-5,10 (m, 2H), 6,90 (dd, 1H), 6,94 (s, 1H), 7,42-7,51 (m, 3H), 7,54-7,58 (m, 1H),
7,59-7,65 (m, 2H), 7,73 (d, 2H), 8,22 (d, 1H).
Vidu 105
2-(2-Clophenyl)-2-[4-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-
4,5-dihydro-1H-1,2,4-triazol-1-yl}metyl)-1H-1,2,3-triazol-1-yl]axetamit
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Ban diu, 25mg (0,045mmol) hop chét tir Vi du 104 dugc nap vao 1ml DMF, va
9mg (0,058mmol) HOBt va 11mg (0,058mmol) EDC duoc bd sung vao. Sau 10 phut
khudy & nhiét do trong phong, 0,5ml (0,90mmol) dung dich amoniac (ndng d6 35%
trong nudc) duge bd sung vao, va phan tmg dugc khudy & nhiét do trong phong trong
khoang thoi gian 16 gid. Sau d6, hdn hop phan ting dugc tinh ché truc tiép, khong c6
bude trung gian khéc, bang sic ky [Phuong phap 19]. Budc nay tao ra 10mg (40% theo
Iy thuyét) hop chét dich.
LC/MS [Phuong phap 4]: Rt = 0,99 phut; MS [ESIpos]: m/z = 556 va 558 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,75-3,85 (m, 1H), 3,91-4,00 (m, 1H), 4,23-4,31
(m, 1H), 5,03 (s, 2H), 6,76 (s, 1H), 6,90 (d, 1H), 7,47 (br, s, 3H), 7,55 (m, 1H), 7,59-
7,65 (m, 2H), 7,71 (d, 3H), 7,85 (m, 1H), 8,08 (br, s, 1H).
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Vidu 106
5-(4-Clophenyl)-2-({1-[1-(2-clophenyl)-2-hydroxyetyl]-1H-1,2,3-triazol-4-yl } metyl)-
4-[(25)-3,3,3-triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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48mg (0,084mmol) hop chét tir Vi du 103 dugc hoa tan trong 2ml THF, va 88 ul
(0,088mmol) dung dich 1M ctia lithi nhém hydrua trong THF dugc bd sung vao & nhiét
do -10°C. Sau khi bd sung xong, hén hop duge khudy & nhiét do trong phong trong
khoang thoi gian 1 gio. Dé tinh ché, 2ml dung dich natri kali tartrat trong nuéc bio hoa
duge bd sung vao & nhiét d6 trong phong, va hdn hop duoc chiét véi Sml etyl axetat.
Pha hitu co dugc rira mét 1an v6i 5Sml dung dich natri clorua bdo hoa, 1am khod qua
magie sulfat, loc va ¢d ddc dudi 4p suit giam. San phim thé dugc tinh ché bang séc ky
[Phuong phép 19]. Budc nay tao ra 8mg (18% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 2]: Ry = 2,20 phtt; MS [ESIpos]: m/z = 543 va 545 (M+H)"
'H-NMR (400 MHz, DMSO-de): § = 3,81 (dd, 1H), 3,93-4,04 (m, 2H), 4,21-4,32 (m,
1H), 5,02-5,12 (m, 2H), 5,45 (dd, 1H), 6,14 (dd, 1H), 6,90 (d, 1H), 7,32-7,41 (m, 3H),
7,50-7,54 (m, 1H), 7,60-7,65 (m, 2H), 7,71-7,76 (m, 2H), 8,34 (s, 1H).
Vidu 107
Etyl [4-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl}metyl)-1H-1,2,3-triazol-1-yl][2-(triflometyl)phenyl ]axetat
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Dau tién 158mg (0,15mmol) hop chét tir Vi du 98A (d6 tinh khiét khoang 30%)
dugc nap vao 2ml axetonitril, va 9,9mg (0,15mmol) natri azit dugc bd sung vao. Hon
hop dugc khudy & nhiét do trong phong trong khoang thoi gian 1 gio. 0,3mg
(0,002mmol) ddng (IT) axetat monohydrat va 63mg (0,18mmol) hop chét tir Vi du 14A
sau d6 dugc bd sung vao. Hon hop thu dugc dugc khudy & 50°C trong khoang thoi
gian 20 gid. Sau d6, hdn hop phan tmg dugc loc qua mét it silicagel, san phdm dugc
rira giai véi khodng 10ml etyl axetat, va dich loc dugc c6 diac dudi ap suét giam. San
pham tho dugc tinh ché bing sic ky [Phuong phap 19]. Budc nay tao ra 9mg (8% theo
Iy thuyét) hop chét dich.
LC/MS [Phuong phép 3]: Ry = 1,36 phut; MS [ESIpos]: m/z= 619 (M+H)"
TH-NMR (400 MHz, DMSO-d): & = 1,13 (t, 3H), 3,81 (dd, 1H), 3,96 (dd, 1H), 4,17-
4,31 (m, 3H), 5,01-5,11 (m, 2H), 6,89 (dd, 1H), 6,93 (d, 1H), 7,59-7,75 (m, 6H), 7,77-
7,88 (m, 2H), 8,29 (d, 1H).
Vidu 108
5-(4-Clophenyl)-4-xyclopropyl-2-({4-[2-(triflometyl)phenyl]-1H-1,2,3-triazol-1-yl}-
metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

60mg (0,21mmol) hop chét tir Vi du 122A dugc hoa tan trong 2ml axetonitril,

14mg (0,21mmol) natri azit duoc bd sung vao va hdn hop duoc khudy & nhiét do trong
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phong trong khoang thoi gian 1 gid. 0,4mg (0,002mmol) ddng(I) axetat monohydrat
va 43mg (0,25mmol) 1-ethynyl-2-(triflometyl)benzen sau d6 dugc bd sung vao. Hon
hop thu dugc dugc khudy & nhiét d6 trong phong trong khoang thoi gian 20 gid. Dé
tinh ché, 10ml etyl axetat duoc bd sung vao va hdn hop duoc rira hai 14n mbi 14n véi
Sml nuée. Pha hitu co duogc 1am khd qua natri sulfat, loc va c6 dic dudi ap suét giam.
San phim thd dwoc tinh ché bing séc ky [Phuong phap 19]. Budc nay tao ra 48mg
(45% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phap 4]: Rt = 1,15 phut; MS [ESIpos]: m/z =461 (M+H)*

'H-NMR (400 MHz, DMSO-d¢): & = 0,57-0,63 (m, 2H), 0,85-0,92 (m, 2H), 3,19 (m,
1H), 6,44 (s, 2H), 7,58-7,68 (m, 3H), 7,74-7,84 (m, 4H), 7,87 (d, 1H), 8,42 (s, 1H).
Vidu 109
5-(4-Clophenyl)-4-xyclopropyl-2-({4-[3-(triflometyl)phenyl]-1H-1,2,3-triazol-1-yl}-
metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tong tu nhu quy trinh diéu ché hop chét trong Vi du 108, 60mg (0,21mmol)
hop chét tir Vi du 122A tao ra 21mg (21% theo 1y thuyét) hop chét néu & dé muc.
LC/MS [Phuong phap 4]: R = 1,19 phuat; MS [ESIpos]: m/z =461 (M+H)"

'H-NMR (400 MHz, DMSO-de): & = 0,59-0,64 (m, 2H), 0,85-0,92 (m, 2H), 3,18 (m,
1H), 6,39 (s, 2H), 7,57-7,62 (m, 2H), 7,66-7,73 (m, 2H), 7,78-7,83 (m, 2H), 8,19-8,26
(m, 2H), 8,91 (s, 1H).

Vidu 110

5-(4-Clophenyl)-2-{[ 1-(2-clophenyl)-1H-imidazol-4-yl|metyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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19mg (0,06mmol) hop chét tir Vi du 5A dwoc hoa tan trong 5ml axetonitril, va
17mg (0,13mmol) kali cacbonat va 17mg (0,06mmol) hop chét tir Vi du 42A dugc bd
sung vao. Hn hop duoc khudy & nhiét d6 65°C trong khoang thoi gian 2 gidr va sau dé
duge khudy & nhiét d6 trong phong trong khoang thdi gian 20 git. D& tinh ché, 5ml
nuée duge bd sung vao va hdn hop duge chiét hai 1dn mi 1dn v6i 10ml etyl axetat. Pha
hitu co dugc rira mot 14n véi 5ml dung dich natri clorua bdo hoa, lam khd qua natri
sulfat, loc va co dic dudi &p sut giam. San phdm thd dugc tinh ché bing sic ky
[Phuong phép 19]. Budc nay tao ra 4mg (12% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R: = 1,04 phut; MS [ESIpos]: m/z = 498 va 500 (M+H)*
TH-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,27-4,37 (m, 1H),
4,89-4,96 (m, 2H), 6,92 (br, s, 1H), 7,37 (s, 1H), 7,47-7,57 (m, 3H), 7,62 (d, 2H), 7,67-
7,72 (m, 1H), 7,76 (d, 2H), 7,87 (s, 1H).
Vidu 111
5-(4-Clophenyl)-2-{[1-(2-clophenyl)-1H-pyrazol-4-ylJmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

o )k

27mg (0,09mmol) hop chit tir Vi du 5A dugc hoa tan trong 2ml axetonitril, va
58mg (0,18mmol) xesi cacbonat va 24mg (0,09mmol) hop chét tir Vi du 43A dugc bd
sung vao. Hon hop duge khudy ¢ nhiét d6 65°C trong khoang thoi gian 2 gid va sau d6
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& nhiét do trong phong trong khoang thoi gian 20 giv. D& tinh ché, Sml nuée duge bd
sung vao va Hon hop duoc chiét hai 14n mbi 1an v6i 10ml etyl axetat. Pha hitu co duge
rira mot 1an véi 5ml dung dich natri clorua bdo hoa, lam kho qua natri sulfat, loc va cd
dic dudi ap sudt giam. San phim tho dugc tinh ché bang sic ky [Phuong phap 19].
Budc nay tao ra 25mg (56% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 4]: Ri= 1,11 phit; MS [ESIpos]: m/z = 498 va 500 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,82 (dd, 1H), 3,98 (dd, 1H), 4,31 (d, 1H), 4,92-
5,01 (m, 2H), 6,90 (d, 1H), 7,45-7,52 (m, 2H), 7,55-7,70 (m, 4H), 7,73-7,79 (m, 3H),
8,16 (s, 1H).
Vidu 112
4-Allyl-5-(4-clophenyl)-2-{[ 1-(2,6-diclobenzyl)- 1H-imidazol-5-yl|metyl}-2,4-dihydro-
3H-1,2,4-triazol-3-on
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41mg (0,17mmol) hop chét tir Vi du 12A dugc hoa tan trong 2ml DMF, va
48mg (0,17mmol) hop chét tir Vi du 40A va 85mg (0,26mmol) xesi cacbonat duge b
sung vao. Hon hop duoc khudy ¢ nhiét dd 80°C trong khoang thdi gian 16 gid. Sau khi
lam mat t&i nhiét dd trong phong, Hon hop phin tmg dugc lam lodng bang 1ml
metanol va dugc tinh ché truc tiép bang sic ky [Phuong phap 19]. Budc nay tao ra
4mg (5% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 5]: R¢= 2,01 phuat; MS [ESIpos]: m/z =474 va 476 (M+H)"
TH-NMR (400 MHz, CDCl3): 6 = 4,35 (d, 2H), 4,98 (s, 2H), 5,09 (d, 1H), 5,23 (d, 1H),
5,29-5,42 (m, 2H), 5,83-5,96 (m, 1H), 7,07 (s, 1H), 7,22-7,29 (m, 1H), 7,34-7,43 (m,
4H), 7,50-7,61 (m, 3H).
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Vidu 113
4-Allyl-5-(4-clophenyl)-2-{[1-(2,6-diclobenzyl)-4-nitro-1H-imidazol-2-yl]metyl } -2,4-
dihydro-3H-1,2,4-triazol-3-on
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110mg (0,47mmol) hop chéit tir Vi du 12A dugc hoa tan trong 10ml DMF, va
150mg (0,47mmol) hop chét tir Vi du 41A va 229mg (0,70mmol) xesi cacbonat dugc
bd sung vao. Hon hop duoc khudy & nhiét d6 80°C trong khoang thoi gian 16 gid. Sau
khi 1am mét t&i nhiét d6 trong phong, Hon hop phéan tmg dugc bd sung vao khoang
25ml nuée da va duge khudy trong khoang thoi gian 10 phut. Didu nay dan dén su tao
thanh cta chit két tia ma duoc loc béng cach hut tao chan khong va rira béng nudc.
Chit rin dugc lam kho trong méi trudng chan khong cao. Budc nay tao ra 120mg
(44% theo ly thuyét) hop chét dich c6 do tinh khiét 90%.
LC/MS [Phuong phép 3]: R¢ = 1,35 phut; MS [ESIpos]: m/z= 519 va 521 (M+H)"*
'"H-NMR (400 MHz, DMSO-ds): & = 4,31-4,45 (m, 2H), 5,03 (d, 1H), 5,16 (d, 1H),
5,32 (s, 2H), 5,63 (s, 2H), 5,80-5,92 (m, 1H), 7,50-7,56 (m, 1H), 7,57-7,67 (m, 6H),
7,77 (s, 1H).
Vidu 114
5-(4-Clophenyl)-4-xyclopropyl-2-({ 1-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-5-
yl}sulfonyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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37mg (0,10mmol) hop chit tir Vi du 93A dugc hoa tan trong 3ml diclometan, va
21ul (0,13mmol) N,N-diisopropyletylamin dwoc bd sung vao. 30mg (0,13mmol) 2-
(triflometyl)benzyl bromua hoa tan trong 1ml diclometan sau d6 dugc bd sung vio, va
hén hop duoc khudy & nhiét d6 trong phong trong khoang thoi gian 48 gid. Pé tinh
ché, hén hop dugc cb dic dudi ap sudt giam va san phdm thé dugc tinh ché bing séic
ky [Phuong phap 19]. Budc nay tao ra 33mg (63% theo 1y thuyét) hop chit dich.
LC/MS [Phuong phép 5]: R¢ = 2,57 phat; MS [ESIpos]: m/z = 525 (M+H)*
TH-NMR (400 MHz, CDCls): & = 0,72-0,78 (m, 2H), 0,97-1,04 (m, 2H), 2,94 (tt, 1H),
5,60 (s, 2H), 7,40 (d, 1H), 7,46 (d, 2H), 7,48-7,60 (m, 2H), 7,69-7,75 (m, 3H), 8,11 (s,
1H).
Vidu 115
5-(4-Clophenyl)-4-xyclopropyl-2-{[1-(2,6-diclobenzyl)-1H-1,2,4-triazol-5-
yl]sulfonyl}-2,4-dihydro-3H-1,2,4-triazol-3-on
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37mg (0,10mmol) hop chét tir Vi du 93A duoc hoa tan trong 3ml diclometan, va
21pul (0,13mmol) N,N-diisopropyletylamin dugc bd sung vao. 30mg (0,13mmol) 2,6-
diclobenzyl bromua hoa tan trong 1ml diclometan sau d6 dugc bd sung vao, va hén

hop dugc khudy & nhiét do trong phong trong khoang thoi gian 20 giv. Dé tinh ché,
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hdn hop dugc ¢6 dic dudi 4p sudt giam va san phdm thd dugc tinh ché bing sic ky
[Phuong phap 19]. Buéc nay tao ra 39mg (74% theo 1y thuyét) hop chit dich.

LC/MS [Phuong phap 2]: Rt = 2,41 phat; MS [ESIpos]: m/z = 525 va 527 (M+H)*
'H-NMR (400 MHz, CDCls): & = 0,73-0,79 (m, 2H), 0,98-1,05 (m, 2H), 2,95 (tt, 1H),
5,72 (s, 2H), 7,30-7,36 (m, 1H), 7,37-7,43 (m, 2H), 7,46 (d, 2H), 7,72 (d, 2H), 8,10 (s,
1H).

Vidullé
5-(4-Clophenyl)-4-(4-metoxybenzyl)-2-({1-[2-(triflometyl)benzyl]-1H-1,2,4-triazol-5-
yl}sulfonyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

o—CH,
FOF
F
O O
s L,
N \
[\
"N
Cl

334mg (0,75mmol) hop chét tir Vi du 94A dugc hoa tan trong Sml diclometan,
va 154ul (0,93mmol) N,N-diisopropyletylamin dugc bd sung vao. 223mg (0,93mmol)
2-(triflometyl)benzyl bromua hoa tan trong 0,5ml diclometan sau dé duoc bd sung vao,
va hdn hop duoc khudy & nhiét d trong phong trong khoang thdi gian 20 gio. Dé tinh
ché, hdn hop dwoc ¢b dic duéi ap suit giam va san phim thd dugc tinh ché bang sic
ky [Phuong phép 19]. Budc nay tao ra 245mg (54% theo ly thuyét) hop chét dich.
LC/MS [Phuong phap 3]: R¢ = 1,44 phat; MS [ESIpos]: m/z = 605 (M+H)*
'H-NMR (400 MHz, CDCls): & = 3,77 (s, 3H), 4,81 (s, 2H), 5,61 (s, 2H), 6,78 (d, 2H),
7,03 (d, 2H), 7,35-7,43 (m, 5H), 7,48-7,58 (m, 2H), 7,74 (d, 1H), 8,12 (s, 1H).
Vidu 117
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-({ 1-[2-(triflometyl)benzyl]-1H-
1,2,4-triazol-5-yl}sulfonyl)-2,4-dihydro-3H-1,2,4-triazol-3-on
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50mg (0,10mmol) hop chét tir Vi du 95A cing véi 50mg (0,16mmol) xesi
cacbonat dugc hoa tan trong 0,5ml DMF, va 30mg (0,16mmol) 3-bromo-1,1,1-
triflopropan-2-ol dugc bd sung vao. Hén hop sau d6 duoc khudy & nhiét do 75°C trong
khoang thoi gian 8 gio. Dé tinh ché, hdn hop phan ing dugc 1am lodng bing 0,5ml
axetonitril v dugc tinh ché truc tiép bang sic ky [Phuong phap 19]. Budc nay tao ra
15mg (22% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phéap 5]: R = 2,61 phit; MS [ESIpos]: m/z =597 (M+H)*
'H-NMR (400 MHz, CDCl3): & = 3,86 (dd, 1H), 3,95 (dd, 1H), 4,28-4,34 (m, 1H),
4,68-4,76 (m, 1H), 5,62 (s, 2H), 7,42 (d, 1H), 7,47 (d, 2H), 7,50-7,61 (m, 2H), 7,68 (d,
2H), 7,74 (d, 1H), 8,15 (s, 1H).
Vidu 118
4-Allyl-5-(4-clophenyl)-2-{[1-(2,6-diclobenzyl)-4-metyl-1H-imidazol-5-yl|metyl }-2,4-
dihydro-3H-1,2,4-triazol-3-on
va
4-allyl-5-(4-clophenyl)-2-{[ 1-(2,6-diclobenzyl)-5-metyl-1H-imidazol-4-yl]metyl }-2,4-
dihydro-3H-1,2,4-triazol-3-on (hdn hop chét ddng phan vi tri)
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110mg (0,33mmol) hop chét tir Vi du 96A cing v6i 88mg (0,37mmol) 2,6-
diclobenzyl bromua dugc hoa tan trong Sml DMF, va 130mg (0,40mmol) xesi
cacbonat dugce bd sung vao. Hdn hop dugc khudy & nhiét do 60°C trong khoang thoi
gian 6 gid. Sau khi 1am mét t6i nhiét do trong phong, HOn hop phan tng dwgc lam
loang biang 1ml metanol va dugc tinh ché truc tiép bang sic ky [Phuong phap 19].
BudGc nay tao ra 9mg (6% theo Iy thuyét) hdn hop gdbm hop chét tidu dé & dang chit
ddng phén vi tri véi ty 16 khoang 1:1.

LC/MS [Phuong phap 3]: R = 1,08 phut; MS [ESIpos]: m/z = 488 / 490 (M+H)" va R;
= 1,10 phat; MS [ESIpos]: m/z =488 / 490 (M+H)"

TH-NMR (400 MHz, CDC13): o = 2,38 va 2,42 (2s, 3H), 4,30-4,41 (m, 2H), 4,97 va
5,49 (2s, 2H), 5,05-5,32 (m, 4H), 5,84-5,95 (m, 1H), 6,97 va 7,13 (2s, 1H), 7,24-7,47
(m, 5H), 7,49-7,58 (m, 2H).

Vidu 119
5-(4-Clophenyl)-4-xyclopropyl-2-({4-metyl-1-[3-(triflometyl)benzyl]-1H-imidazol-5-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on

va

5-(4-Clophenyl)-4-xyclopropyl-2-({5-metyl-1-[3-(triflometyl)benzyl]- 1H-imidazol-4-
yl}metyl)-2,4-dihydro-3H-1,2,4-triazol-3-on (h&n hop chét dong phan vi tri)
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40mg (0,12mmol) hop chit tir Vi du 97A cing v6i 88mg (0,37mmol)
3-(triflometyl)benzyl bromua dugc hoa tan trong 3ml DMF, va 47mg (0,15mmol) xesi
cacbonat dugc bd sung vao. Hén hop dugc khudy & nhiét do 60°C trong khoang thoi
gian 3 gio. Dé tinh ché, sau khi 1am mat téi nhiét do trong phong, hdn hop dugce 1am
loang bang 5ml nudc va hdn hop duge chiét ba 1an mdi 14n v6i 10ml etyl axetat. Pha
hitu co két hop duoc lam khéd qua natri sulfat, loc va c6 dic dudi ap sudt giam. Can
dugc thdm hit trong 4ml metanol va dugc tinh ché bang sic ky [Phwong phap 19].
Budc ndy tao ra 20mg (32% theo 1y thuyét) hdn hop gém cac hop chit dé muc & dang
chit ddng phan vi tri véi ty 16 khoang 1:1,8.
LC/MS [Phuong phéap 5]: Rt = 1,75 phut; MS [ESIpos]: m/z = 488 (M+H)" va R; =
1,89 phut; MS [ESIpos]: m/z = 488 (M+H)"
'TH-NMR (400 MHz, CDCl3): & = 0,53-0,59 va 0,70-0,76 (2m, 2H), 0,91-1,03 (m, 2H),
2,21 va 2,40 (2s, 3H), 2,80 va 2,94 (2tt, 1H), 4,82 va 4,93 (2s, 2H), 5,30 va 5,43 (2s,
2H), 7,11 va 7,19 (2d, 1H), 7,31-7,52 (m, 6H), 7,54-7,59 va 7,66-7,70 (2m, 2H).
Vidu 120
5-(4-Clophenyl)-4-xyclopropyl-2-[2-(2-metylphenoxy)benzyl]-2,4-dihydro-3H-1,2,4-

triazol-3-on
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100mg (0,25mmol) hop chét tir Vi du 99A, 53mg (0,49mmol) o-cresol va 91mg
(0,74mmol) 4-N,N-dimetylaminopyridin dugc hoa tan trong 5ml axetonitril, va 39mg
(0,62mmol) bot déng va 49mg (0,62mmol) ddng(II) oxit duoc bd sung vao. Hon hop
duoc khudy & nhiét do 85°C trong khoang thoi gian 16 gio. Dé tinh ché, hdn hop duge
lam mat t&i nhi€t d trong phong va loc qua silicagel, va can dugc siic qua mot it etyl
axetat. Dich loc dugce c6 dac dudi ép suét giam va sau do6 san phém thd duoc tinh ché
bang séc ky [Phuong phap 19]. Budc nay tao ra 25mg (23% theo 1y thuyét) hop chit
dich.
LC/MS [Phuong phép 4]: R: = 1,33 phut; MS [ESIpos]: m/z = 432 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 0,34-0,44 (m, 2H), 0,76-0,85 (m, 2H), 2,18 (s,
3H), 3,05 (tt, 1H), 5,00 (s, 2H), 6,59-6,71 (m, 2H), 7,01 (t, 1H), 7,05-7,15 (m, 2H),
7,24-7,32 (m, 2H), 7,35 (d, 1H), 7,56 (d, 2H), 7,71 (d, 2H).
Viduy 121
2-[(2'-Clo-4-flobiphenyl-3-yl)metyl]-5-(4-clophenyl)-4-xyclopropyl-2,4-dihydro-3H-

1,2,4-triazol-3-on

Cl leN/d

Loy

Twong tw nhu quy trinh didu ché Vi du 122, 89mg (0,15mmol) hop chét tir Vi

Cl

du 100A dugc cho phan ing v6i 59mg (0,23mmol) axit 2-clophenylboronic. Budc nay
tao ra 51mg (73% theo ly thuyét) hop chét dich.
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LC/MS [Phuong phéap 4]: R¢ = 1,35 phit; MS [ESIpos]: m/z =454 va 456 (M+H)*
'H-NMR (400 MHz, DMSO-ds): & = 0,54-0,61 (m, 2H), 0,84-0,91 (m, 2H), 3,14-3,20
(m, 1H), 5,04 (s, 2H), 7,28-7,36 (m, 1H), 7,37-7,47 (m, 5H), 7,53-7,59 (m, 3H), 7,77
(d, 2H).

Vidu 122
2-[(2'-Clobiphenyl-3-yl)metyl]-5-(4-clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2,4-
dihydro-3H-1,2,4-triazol-3-on

S5

72mg (0,15mmol) hop chét tir Vi du 101A va 59mg (0,23mmol) axit 2-clo-
phenylboronic dugc hoa tan trong 2ml dioxan. Dong khi argon dugc chuyén qua dung
dich nay trong khoang thoi gian 10 phat, va 8,7mg (0,008mmol)
tetrakis(triphenylphosphin)paladi(0) dugc bd sung vao trong mdi truong khi argon.
Hdn hop duoc gia nhiét t6i soi, va 0,15ml (0,30mmol) dung dich natri cacbonat trong
nuée 2N duoc bd sung trong méi truong khi argon. Sau d6, hdn hop dugc khudy dudi
didu kién hoi luu trong khoang thoi gian 20 gid. Sau khi 1am mat t6i nhiét d6 trong
phong, hdn hop dwgc 1am lodng bing 10ml nude va chiét hai 1an mdi 14n v6i 15ml etyl
axetat. Pha hitu co két hop duoc 1am khé qua magie sulfat, loc va co dic du6i 4p suét
giam. San phdm thd duoc tinh ché bang sic ky [Phuong phap 19]. Bu6c nay tao ra
51mg (61% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R = 1,30 phut; MS [ESIpos]: m/z = 508 (M+H)"
TH-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 4,00 (dd, 1H), 4,26-4,34 (m, 1H),
5,01-5,13 (m, 2H), 6,88 (d, 1H), 7,32-7,50 (m, 7H), 7,54-7,59 (m, 1H), 7,62 (d, 2H),
7,74 (d, 2H).
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Vidu 123
5-(4-Clophenyl)-4-(3,3,3-triflo-2-hydroxypropyl)-2-{[2'-(triflometyl)biphenyl-3-yl]-
metyl}-2,4-dihydro-3H-1,2,4-triazol-3-on

Tuong tu nhu quy trinh didu ché Vi du 122, 72mg (0,15mmol) hop chét tir Vi
du 101A dugc cho phan tng véi 43mg (0,23mmol) axit 2-(triflometyl)phenylboronic.
Budc nay tao ra 49mg (58% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phéap 4]: R¢ = 1,31 phut; MS [ESIpos]: m/z = 542 (M+H)"

TH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 3,99 (dd, 1H), 4,26-4,32 (m, 1H),
4,99-5,12 (m, 2H), 6,88 (d, 1H), 7,22-7,29 (m, 2H), 7,34-7,47 (m, 3H), 7,57-7,64 (m,
3H), 7,67-7,76 (m, 3H), 7,83 (d, 1H).

Vidu 124

5-(4-Clophenyl)-2-[(2',3'-diclobiphenyl-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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Tuong ty nhu quy trinh diéu ché Vi du 122, 94mg (0,20mmol) hop chét tir Vi
du 102A dugc cho phan ing véi 56mg (0,23mmol) axit 2,3-diclophenylboronic. Budc
ndy tao ra 48mg (45% theo ly thuyét) hop chat dich.

LC/MS [Phuong phéap 3]: R = 1,54 phat; MS [ESIpos]: m/z = 542 va 544 (M+H)"
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TH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 4,00 (dd, 1H), 4,27-4,35 (m, 1H),
5,02-5,12 (m, 2H), 6,89 (d, 1H), 7,34-7,42 (m, 4H), 7,42-7,51 (m, 2H), 7,60-7,64 (m,
2H), 7,68 (dd, 1H), 7,72-7,77 (m, 2H).

Vidu 125

5-(4-Clophenyl)-2-{[5-flo-2'-(triflometyl)biphenyl-3-yllmetyl }-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

RF

Tuong tw nhu quy trinh didu ché Vi du 122, 59mg (0,12mmol) hop chit tir Vi
du 103A dugc cho phan tng véi 36mg (0,18mmol) axit 2-(triflometyl)phenylboronic.
Budc ndy tao ra 43mg (64% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 4]: Ri = 1,34 phut; MS [ESIpos]: m/z = 560 (M+H)"

TH-NMR (400 MHz, DMSO-ds): 6 = 3,84 (dd, 1H), 3,99 (dd, 1H), 4,26-4,33 (m, 1H),
5,03-5,14 (m, 2H), 6,89 (d, 1H), 7,10-7,23 (m, 3H), 7,43 (d, 1H), 7,59-7,68 (m, 3H),
7,70-7,77 (m, 3H), 7,85 (d, 1H).

Vidu 126
2-[(2'-Clo-5-flobiphenyl-3-yl)metyl]-5-(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-hydroxy-
propyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong ty nhu quy trinh diéu ché Vi du 122, 59mg (0,12mmol) hop chét tir Vi du 103A
dugc cho phan ung v6i 28mg (0,18mmol) axit 2-clophenylboronic. Budc nay tao ra
34mg (54% theo ly thuyét) hop chét dich.

LC/MS [Phuong phép 4]: R¢ = 1,34 phuat; MS [ESIpos]: m/z = 526 (M+H)"

IH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 4,00 (dd, 1H), 4,26-4,34 (m, 1H),
5,04-5,15 (m, 2H), 6,90 (d, 1H), 7,16-7,21 (m, 1H), 7,22-7,28 (m, 2H), 7,40-7,47 (m,
3H), 7,55-7,65 (m, 3H), 7,75 (d, 2H).

Vidu 127
2-[(5-Bromo-2'-clobiphenyl-3-yl)metyl]-5-(4-clophenyl)-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

S0 b

w@

Twong tu nhu quy trinh diéu ché Vi du 91, 109mg (0,36mmol) hop chét tir Vi
du 5A dugc cho phan tmg v&i 128mg (0,36mmol) hop chét tir Vi du 117A. Budc nay
tao ra 148mg (68% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phap 4]: R¢ = 1,40 phut; MS [ESIpos]: m/z = 586, 588 va 590 M+H)"
'TH-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 3,97-4,03 (m, 1H), 4,26-4,34 (m,
1H), 5,03-5,13 (m, 2H), 6,88 (d, 1H), 7,40-7,47 (m, 4H), 7,55-7,60 (m, 3H), 7,61-7,65
(m, 2H), 7,71-7,77 (m, 2H).

Vidu 128
5-(4-Clophenyl)-2-[(2,2"-diclo-1,1"3",1"-terphenyl-5"-yl)metyl]-4-[(2S)-3,3,3-triflo-2-
hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on
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Tuong tw nhu quy trinh diéu ché Vi du 91, 105mg (0,34mmol) hop chét tir Vi
du 5A dugc cho phan tmg v6i 135mg (0,35mmol) hop chét tir Vi du 118A. Budc nay
tao ra 115mg (53% theo Iy thuyét) hop chét dich.

LC/MS [Phuong phép 4]: Rt = 1,47 phut; MS [ESIpos]: m/z =618 va 620 (M+H)"
TH-NMR (400 MHz, DMSO-dg): 8 = 3,83 (dd, 1H), 4,00 (dd, 1H), 4,26-4,32 (m, 1H),
5,08-5,20 (m, 2H), 6,86 (d, 1H), 7,39-7,52 (m, 9H), 7,55-7,65 (m, 4H), 7,74 (d, 2H).
Vidu 129

Metyl 2'-clo-3-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-
1H-1,2,4-triazol-1-ylJmetyl} biphenyl-4-carboxylat

A

Tuong tu nhu quy trinh didu ché Vi du 122, 265mg (0,50mmol) hop chét tir Vi
du 104A dugc cho phan tng véi 194mg (0,74mmol) axit 2-clophenylboronic. Buée
nay tao ra 54mg (19% theo 1y thuyét) hop chit dich c6 d6 tinh khiét 98% va 167mg
(49% theo ly thuyét) c6 do tinh khiét 83%.

LC/MS [Phuong phap 3]: R; = 1,49 phut; MS [ESIpos]: m/z =566 va 568 (M+H)"
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'H-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 3,90 (s, 3H), 3,99 (dd, 1H), 4,24-
4,32 (m, 1H), 5,36-5,47 (m, 2H), 6,85 (d, 1H), 7,33 (d, 1H), 7,38-7,47 (m, 3H), 7,51-
7,59 (m, 2H), 7,62 (d, 2H), 7,72 (d, 2H), 8,00 (d, 1H).

Vidu 130

Metyl 3-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yl|metyl }-2'-(triflometyl)biphenyl-4-carboxylat

F
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Tuong tu nhu quy trinh diéu ché Vi du 122, 265mg (0,50mmol) hop chét tir Vi

du 104A dugc cho phan tng véi 149mg (0,74mmol) axit 2-(triflometyl)phenylboronic.
Buéc niy tao ra 113mg (38% theo ly thuyét) hop chét dich c6 do tinh khiét 100% va
101mg (28% theo Iy thuyét) c6 do tinh khiét 81%.

LC/MS [Phuong phap 3]: Rt = 1,50 phut; MS [ESIpos]: m/z = 600 (M+H)*

"TH-NMR (400 MHz, DMSO-d¢): & = 3,83 (dd, 1H), 3,90 (s, 3H), 3,97 (dd, 1H), 4,19-
4,30 (m, 1H), 5,34-5,47 (m, 2H), 6,83 (d, 1H), 7,16 (s, 1H), 7,37-7,45 (m, 2H), 7,59-
7,77 (m, 6H), 7,83 (d, 1H), 7,98 (d, 1H),

Vidu 131

Metyl 2',3'-diclo-3-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2 4-triazol-1-yl}metyl)biphenyl-4-carboxylat
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Tuong ty nhu quy trinh didu ché Vi du 75, 455mg (0,85mmol) hop chéit tir Vi

du 105A dugc cho phan tng véi 244mg (1,28mmol) axit 2,3-diclophenylboronic. Budc
nay tao ra 347mg (57% theo ly thuyét) hop chét dich.

LC/MS [Phuong phép 4]: R, = 1,38 phut; MS [ESIpos]: m/z = 600 va 602 (M+H)*.
Vidu 132

Axit  2'-Clo-3-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-
1H-1,2,4-triazol-1-ylJmetyl } biphenyl-4-carboxylic

HO

1y
s
~y =

204mg (0,36mmol) hop chit tir Vi du 129 dugc hoa tan trong 3ml THF, va
0,4ml dung dich lithi hydroxit trong nuéc 1N duge bd sung vao. Hon hop duge khudy
& nhi€t do trong phong trong khoang thoi gian 20 phut. Dé tinh ché, dung méi duoc
loai bo duéi 4p sudt giam, can duge thim hit trong khoang Sml nudc va 0,07ml axit
clohydric 6N dugc bd sung vao. Chét rén két tua duge loc bing cach hut tao chan
khong va dried. Tiép tuc tinh ché san phim tho bang sic ky trén silicagel (pha dong:
first xyclohexan/etyl axetat 1:3, sau d6 1 etyl axetat tinh khiét, cudi cing la
diclometan/metanol 1:1). Budc nay tao ra 97mg (47% theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 4]: Ry = 1,20 phat; MS [ESIpos]: m/z = 552 va 554 (M+H)*
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'TH-NMR (400 MHz, DMSO-d¢): & = 3,80 (dd, 1H), 3,99 (dd, 1H), 4,33-4,43 (m, 1H),
5,33-5,44 (m, 1H), 5,49-5,58 (m, 1H), 7,10 (s, 1H), 7,28-7,43 (m, 4H), 7,50-7,55 (m,
1H), 7,60 (d, 2H), 7,71 (d, 2H), 7,74-7,83 (m, 1H).

Vidu 133

Axit 3-{[3-(4-Clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yl]metyl}-2'-(triflometyl)biphenyl-4-carboxylic

HO
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195mg (0,36mmol) hop chat tir Vi du 130 dugc hoa tan trong 3ml THF, va
0,4ml dung dich lithi hydroxit trong nuéc 1N duge bd sung vao. Hon hop dugc khudy
& nhiét d6 trong phong trong khoang thoi gian 20 gio. Pé tinh ché, dung méi duoc loai
b6 dudi 4p sudt giam, cin dwoc thAm hut trong khoang Sml nuéc va 0,07ml axit
clohydric 6N dugc bd sung vao. Hdn hop dugc khudy trong khoang thdi gian 15 phut
va sau d6, chét rin két taa dugc loc ra bang cach hat va 1am kho trong méi truong chan
khong cao. Budc nay tao ra 146mg (73% theo ly thuyét) hop chit dich.
LC/MS [Phuong phap 3]: Rt = 1,38 phut; MS [ESIpos]: m/z = 586 (M+H)"
"H-NMR (400 MHz, DMSO-de): 8 = 3,78 (dd, 1H), 3,95 (dd, 1H), 4,31-4,39 (m, 1H),
5,25-5,34 (m, 1H), 5,40-5,47 (m, 1H), 7,02 (s, 1H), 7,24 (d, 1H), 7,37 (d, 1H), 7,56-
7,63 (m, 2H), 7,66-7,83 (m, 6H).
Vidu 134
Axit 2',3'-Diclo-3-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2 4-triazol-1-yl }metyl)biphenyl-4-carboxylic
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347mg (0,49mmol) hop chét tir Vi du 131 (d6 tinh khiét 84%) dugc cho phan
mg twong tu nhu diéu ché Vi du 132. Budc nay tao ra 243mg (85% theo 1y thuyét) hop
chét dich.
LC/MS [Phuong phép 4]: R¢ = 1,24 phut; MS [ESIpos]: m/z = 586 va 588 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 3,99 (dd, 1H), 4,23-4,31 (m, 1H),
5,40-5,51 (m, 2H), 6,88 (br, s, 1H), 7,24 (s, 1H), 7,33-7,37 (m, 1H), 7,45 (t, 1H), 7,50
(d, 1H), 7,62 (d, 2H), 7,69 (dd, 1H), 7,73 (d, 2H), 8,01 (d, 1H).
Vidu 135
2'-Clo-3-{[3-(4-clophenyl)-5-0x0-4-(3,3,3-triflo-2-hydroxypropyl)-4,5-dihydro-1H-
1,2,4-triazol-1-yl]metyl } biphenyl-4-carboxamit

H,N
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Pau tién, 43mg (0,08mmol) hop chit tir Vi du 132 dugc nap vao 1ml DMF, va
14mg (0,10mmol) HOBt va 19mg (0,10mmol) EDC duoc bd sung vao. Sau 10 phuat
khudy & nhiét do trong phong, 0,41ml (0,20mmol) dung dich amoniac (ndng d6 35%
trong nuéc) duge bd sung vao, va hdn hop duoc khudy & nhiét do trong phong trong
khoang thoi gian 16 gid. Dudi ap sudt giam, dung dich phan tmg sau d6 duoc loai bd

amoniac du, khoang 3ml nudc dugce bo sung vao va hon hgp duge chiét ba lan moi lan
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v6i 5ml etyl axetat. Pha hitu co két hop dugc lam khd qua magie sulfat, loc va ¢b dic
dudi 4p suét giam. San phim thd dugc tinh ché biang sic ky trén silicagel (pha dong:
xyclohexan/etyl axetat 1:3 — 1:5). Budc nay tao ra 19mg (42% theo ly thuyét) hop
chét dich.

LC/MS [Phuong phép 4]: R; = 1,14 phut; MS [ESIpos]: m/z = 551 va 553 (M+H)*
"H-NMR (400 MHz, DMSO-d): & = 3,83 (dd, 1H), 3,98 (dd, 1H), 4,24-4,33 (m, 1H),
5,22-5,34 (m, 2H), 6,84 (d, 1H), 7,27 (s, 1H), 7,34-7,47 (m, 4H), 7,52-7,66 (m, 3H),
7,73 (d, 2H), 8,04 (s, 1H).

Vidu 136
2',3'-Diclo-3-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl} metyl)biphenyl-4-carboxamit

F
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DAu tién, 45mg (0,07mmol) hop chit tir Vi du 134 dugc nap vao 1ml DMF, va
13mg (0,09mmol) HOBt va 18mg (0,09mmol) EDC duoc bd sung vao. Sau 10 phit
khudy & nhiét do trong phong, 80pl (1,44mmol) dung dich amoniac (ndng dd 35%
trong nudc) duge bd sung vao, va hdn hop duoc khudy & nhiét d6 trong phong trong
khoang thoi gian 16 gid. Dudi ap suét giam, dung dich phan ting sau d6 dugc loai bo
amoniac du, khoang 3ml nuéc duge bd sung vao va hdén hop duge chiét ba 1an mdi 1an
v6i Sml etyl axetat. Pha hitu co két hop duoc 1am khé qua magie sulfat, loc va cd dic
dudi 4p suét giam. San phdm thd duge tinh ché bang sic ky [Phuwong phap 19]. Buée
nay tao ra 20mg (46% theo ly thuyét) hop chit dich.

LC/MS [Phuong phép 3]: R; = 1,36 phuat; MS [ESIpos]: m/z = 585 va 587 (M+H)*
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'TH-NMR (400 MHz, DMSO-de): 6 = 3,83 (dd, 1H), 3,98 (dd, 1H), 4,23-4,32 (m, 1H),
5,22-5,33 (m, 2H), 6,84 (d, 1H), 7,24 (s, 1H), 7,30-7,35 (m, 1H), 7,41-7,47 (m, 2H),
7,56-7,65 (m, 4H), 7,65-7,70 (m, 1H), 7,73 (d, 2H), 8,06 (s, 1H).

Viduy 137
5-(4-Clophenyl)-2-{[2',3'-diclo-4-(hydroxymetyl)biphenyl-3-yl|metyl }-4-[(2S)-3,3,3-
triflo-2-hydroxypropyl]-2,4-dihydro-3H-1,2,4-triazol-3-on

230mg (0,39mmol) hop chét tir Vi du 134 duoc hoa tan trong 5ml THF, dung
dich dugc lam maét t6i nhiét do 0°C va 55pl (0,39mmol) trietylamin va con 56ul
(0,43mmol) isobutyl cloformat duge bd sung vao. Hdn hop duogc khudy & nhiét do 0°C
trong khoang thoi gian 1 gid. Sau d6, huyén phi duge loc qua Seitz frit vao trong binh
da dugc lam mat t6i nhi¢t do 0°C, va can dugce suc qua khoang 2ml THF. Véi su khuéy
manh, dung dich nay dugc bd sung dung dich da dugc 1am mat téi nhiét d6 0°C chira
44mg (1,18mmol) natri borohydrua trong 0,6ml nuéc. Sau khoang thoi gian 1 gid, Sml
dung dich natri bicacbonat bdo hoa trong nudc duge bd sung vao, va hdn hop dugc 1am
4m t6i nhiét d6 trong phong. Hon hop dwoc chiét v6i 15ml etyl axetat. Pha hiru co
duoc rira lién tiép mdi 1an véi Sml dung dich natri bicacbonat bdo hoa va dung dich
natri clorua bdo hoa. Sau khi lam kho qua natri sulfat, hdn hop nay duoc loc va ¢ dic
duéi ap suét giam. San phim thd duoc tinh ché bang sic ky [Phuong phap 19]. Budc
nay tao ra 13mg (6% theo ly thuyét) hop chét dich.
LC/MS [Phuong phép 3]: Rt = 1,44 phut; MS [ESIneg]: m/z = 572 (M-H)~
'TH-NMR (400 MHz, DMSO-ds): & = 3,82 (dd, 1H), 3,98 (dd, 1H), 4,23-4,30 (m, 1H),
4,74 (d, 2H), 5,05-5,15 (m, 2H), 5,30 (t, 1H), 6,86 (d, 1H), 7,27 (d, 1H), 7,33 (dd, 1H),
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7,38 (dd, 1H), 7,43 (t, 1H), 7,54 (d, 1H), 7,61 (d, 2H), 7,66 (dd, 1H), 7,70-7,74 (m,
2H).

Vidu 138
[2',3'-Diclo-3-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl}metyl)biphenyl-4-yl]Jmetyl carbamat

NH F
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o~ AT
N N
\
(o
Cl
Cl
Cl

65mg (0,11mmol) hop chét tir Vi du 137 dugc hoa tan trong 3ml diclometan, va
hdn hgp duge 1am mét t&i nhiét do 0°C. 14pul (0,16mmol) closulfonyl isoxyanat dugc
bd sung vao, va hdn hop dugc khudy & nhiét do trong phong trong khoang thoi gian
18 gid. 1,5ml nuéce sau d6 duoc bd sung vao, va hén hop dugc khuéy & nhiét d6 60°C
trong khoang thoi gian thém 18 gid. Dé tinh ché, 3ml dung dich natri bicacbonat trong
nuée bio hoa duge bd sung vao, va hdn hop dugc chiét hai 1dn mdi 1an v6i 10ml etyl
axetat. Pha hiru co két hop dugce lam khd qua natri sulfat, loc va cd dic dudi ap sudt
giam. San phim thd dugc tinh ché bang sic ky [Phuong phap 19]. Budc nay tao ra
30mg (43% theo Iy thuyét) hop chét dich.
LC/MS [Phuong phap 4]: R¢= 1,23 phuit; MS [ESIneg]: m/z =615 va 617 (M-H)~
"H-NMR (400 MHz, DMSO-d¢): & = 3,82 (dd, 1H), 3,98 (dd, 1H), 4,26-4,33 (m, 1H),
5,08-5,18 (m, 2H), 5,23 (s, 2H), 6,66 (br, s, 2H), 6,86 (d, 1H), 7,32 (d, 1H), 7,34 (dd,
1H), 7,39-7,51 (m, 3H), 7,59-7,64 (m, 2H), 7,67 (dd, 1H), 7,73 (d, 2H).
Vidu 139
Metyl  5-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-
1H-1,2,4-triazol-1-yl} metyl)-2'-(triflometyl)biphenyl-2-carboxylat
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179mg (0,58mmol) hop chat tir Vi du 5A va 285mg (0,88mmol) xesi cacbonat
dugc tao huyén phu trong 5ml axetonitril, va 340mg (0,58mmol) hop chét tir Vi du
108A dugc bd sung vao. Hon hop duoc khudy dudi diéu kién hdi luu trong khoang
thoi gian 4 gid. Sau do, chit ran két tia dugc loc ra va dich loc duge cd dac dudi ap
suat giam t6i thé tich khoang 1,5ml. Sau khi b6 sung 0,5ml axit clohydric 1N, hdn hop
duoc tinh ché truc tiép bang sic ky [Phuong phap 19]. Budc nay tao ra 231mg (65%
theo 1y thuyét) hop chét dich.
LC/MS [Phuong phép 4]: R¢ = 1,26 phit; MS [ESIpos]: m/z = 600 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): 6 = 3,52 (s, 3H), 3,84 (dd, 1H), 3,99 (dd, 1H), 4,25-
4,32 (m, 1H), 5,03-5,18 (m, 2H), 6,88 (dd, 1H), 7,21-7,29 (m, 2H), 7,46 (d, 1H), 7,55-
7,69 (m, 4H), 7,70-7,75 (m, 2H), 7,77 (d, 1H), 7,97 (d, 1H).
Vidu 140
Metyl 2'-clo-5-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl} metyl)biphenyl-2-carboxylat
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Tuong tu nhu quy trinh diu ché Vi du 139, 208mg (0,68mmol) hop chit tir Vi
du 5A dugc cho phan ting vaéi 230mg (0,68mmol) hgp chét tir Vi du 109A. Buéc nay
tao ra 231mg (59% theo ly thuyét) hop chét dich.

LC/MS [Phuong phap 4]: R¢ = 1,26 phut; MS [ESIpos]: m/z = 566 va 568 (M+H)"
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TH-NMR (400 MHz, DMSO-ds): & = 3,58 (s, 3H), 3,84 (dd, 1H), 4,02 (dd, 1H), 4,26-
4,33 (m, 1H), 5,07-5,18 (m, 2H), 6,88 (d, 1H), 7,25-7,31 (m, 2H), 7,36-7,52 (m, 4H),
7,62 (d, 2H), 7,74 (d, 2H), 7,93 (d, 1H).
Vidu 141
Axit 5-({3-(4-Clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl}metyl)-2'-(triflometyl)biphenyl-2-carboxylic
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215mg (0,36mmol) hop chét tir Vi du 139 duoc hoa tan trong 3ml THF va 3ml
metanol, va 0,36ml dung dich natri hydroxit trong nuéc 2N duoc bd sung vao. Hon
hop duoc khudy & nhiét d6 80°C trong khoang thoi gian 16 gio. Dé tinh ché, hdn hop
duoc lam lodng bing 10ml nudc va chiét hai 1dn mdi 14n véi 10ml etyl axetat. Pha
nuée duge axit héa bang axit clohydric 1IN va dugc chiét mot 1an nita véi 10ml etyl
axetat. Pha hitu co dugc két hop, 1am kho qua magie sulfat, loc va ¢ dic dudi 4p sut
giam. Can dugc lam khd trong mdi trudng chan khong cao. Budc nay tao ra 222mg
(dinh lugng) hop chit dich.
LC/MS [Phuong phép 3]: R¢ = 1,29 phut; MS [ESIpos]: m/z = 586 (M+H)"
'H-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 3,98 (dd, 1H), 4,24-4,31 (m, 1H),
5,02-5,16 (m, 2H), 6,88 (dd, 1H), 7,19 (br, s, 1H), 7,26 (d, 1H), 7,43 (d, 1H), 7,56 (t,
1H), 7,59-7,67 (m, 3H), 7,69-7,77 (m, 3H), 7,96 (d, 1H), 12,59 (br, s, 1H).
Vidu 142
Axit 2'-Clo-5-({3-(4-clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl }metyl)biphenyl-2-carboxylic
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Tuong ty nhu quy trinh diéu ché Vi du 141, 218mg (0,39mmol) hop chét tir Vi
du 140 dugc cho phan ing v6i dung dich natri hydroxit trong nuéc 2. Buée nay tao ra
220mg (dinh luong) hop chit dich.
LC/MS [Phuong phap 3]: Rt = 1,26 phut; MS [ESIpos]: m/z = 552 va 554 (M+H)*
TH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 4,00 (dd, 1H), 4,24-4,35 (m, 1H),
5,05-5,16 (m, 2H), 6,89 (d, 1H), 7,24 (s, 1H), 7,25-7,30 (m, 1H), 7,34-7,39 (m, 2H),
7,42 (dd, 1H), 7,45-7,50 (m, 1H), 7,59-7,65 (m, 2H), 7,72-7,77 (m, 2H), 7,92 (d, 1H),
12,64 (br, s, 1H).
Vidu 143
5-({3-(4-Clophenyl)-5-ox0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-1H-
1,2,4-triazol-1-yl }metyl)-2'-(triflometyl)biphenyl-2-carboxamit
F F 0 Hi"]/@F
F
oy
N
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Dau tién, 208mg (0,36mmol) hgp chét tir Vi du 141 dugc nap vao Sml DMF, va
62mg (0,46mmol) HOBt va 88mg (0,46mmol) EDC dugc bd sung vao. Sau 10 phut

H,N

2

O

khudy & nhiét d6 trong phong, 1ml (16mmol) dung dich amoniac (ndng d6 33% trong
nuéc) duge bd sung vao, va hdn hop dugc khudy & nhiét do trong phong trong khoang
thoi gian 16 gid. Dudi 4p sudt giam, dung dich phan ng sau d6 dugc loai bd amoniac
du, khoang 3ml nudc duoc bd sung vao va hdn hop duge chiét ba 14n mdi 1an véi Sml

etyl axetat. Pha hitu co két hop duoc lam khé qua magie sulfat, loc va co dic duéi ap

-204-



24890

sut giam. San phdm thd duogc tinh ché bang sic ky [Phuong phap 19]. Budc nay tao ra
85mg (39% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phap 2]: R = 2,29 phut; MS [ESIpos]: m/z = 585 (M+H)*

TH-NMR (400 MHz, DMSO-de): & = 3,83 (dd, 1H), 3,99 (dd, 1H), 4,24-4,31 (m, 1H),
4,98-5,12 (m, 2H), 6,87 (d, 1H), 7,08-7,18 (m, 2H), 7,29 (d, 1H), 7,37 (d, 1H), 7,50-
7,65 (m, 6H), 7,67-7,76 (m, 3H).

Vidu 144
2'-Clo-5-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-
1H-1,2,4-triazol-1-yl}metyl)biphenyl-2-carboxamit
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Twong ty nhu quy trinh didu ché Vi du 143, 210mg (0,38mmol) hop chit tir Vi
du 142 duogc cho phan ing véi dung dich amoniac. Bugc nay tao ra 122mg (54% theo
ly thuyét) hop chét dich.

LC/MS [Phuong phép 4]: R¢ = 1,06 phuat; MS [ESIpos]: m/z =551 va 553 (M+H)"
TH-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 4,00 (dd, 1H), 4,24-4,35 (m, 1H),
5,01-5,12 (m, 2H), 6,88 (d, 1H), 7,17 (s, 1H), 7,23 (d, 1H), 7,26-7,31 (m, 1H), 7,31-
7,39 (m, 3H), 7,44-7,49 (m, 1H), 7,52-7,59 (m, 2H), 7,62 (d, 2H), 7,74 (d, 2H).

Vi du 145
N-tert-Butyl-5-({3-(4-clophenyl)-5-o0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl} metyl)-2'-(triflometyl)biphenyl-2-carboxamit

-205-



\ —
N
H30>(
HC ¢y, ©

Péu tién, 30mg (0,05mmol) hop chét tir Vi du 141 dugc nap vao 0,75ml DMF,
va 9mg (0,074mmol) HOBt va 13mg (0,07mmol) of EDC dugc bd sung vao. Sau 10
phut khudy & nhiét d6 trong phong, 6pl (0,06mmol) 2-metylpropan-2-amin dugc bd
sung vao, va hdn hop dugc khudy & nhiét d trong phong trong khoang thoi gian 16
gi®. 50ul axit clohydric IN sau d6 dugc bd sung vao, va hén hop duge tinh ché truc
tiép bang sic ky [Phuong phap 19]. Budc nay tao ra 8,2mg (24% theo ly thuyét) hop
chat dich.
LC/MS [Phuong phap 2]: Rt = 2,70 phut; MS [ESIpos]: m/z = 641 (M+H)"
"TH-NMR (400 MHz, DMSO-ds): & = 1,08 (s, 9H), 3,84 (dd, 1H), 3,99 (dd, 1H), 4,24-
4,35 (m, 1H), 4,99-5,11 (m, 2H), 6,88 (d, 1H), 7,17 (d, 1H), 7,25 (s, 1H), 7,38 (t, 2H),
7,48 (d, 1H), 7,54-7,67 (m, 4H), 7,71 (d, 2H), 7,78 (d, 1H).
Vi du 146
Metyl 2'-clo-5-({3-(4-clophenyl)-5-0x0-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl }metyl)biphenyl-3-carboxylat

)kﬁ

Twong tw nhu quy trinh diéu ché Vi du 139, 248mg (0,8 1mmol) hop chét tir Vi
du 5A dugc cho phéan ting v6i 274mg (0,81mmol) hop chét tir Vi du 112A. Budce nay
tao ra 271mg (59% theo 1y thuyét) hop chét dich.

LC/MS [Phuong phép 3]: Rt = 1,48 phut; MS [ESIpos]: m/z= 566 va 568 (M+H)"
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"H-NMR (400 MHz, DMSO-ds): & = 3,84 (dd, 1H), 3,87 (s, 3H), 4,01 (dd, 1H), 4,23-
4,33 (m, 1H), 5,10-5,21 (m, 2H), 6,87 (s, 1H), 7,42-7,48 (m, 3H), 7,58-7,65 (m, 3H),
7,68-7,76 (m, 3H), 7,93 (s, 1H), 7,99 (s, 1H).

Vi du 147

Axit 2'-Clo-5-({3-(4-clophenyl)-5-0x0-4-[(2S)-3,3,3-triflo-2-hydroxypropyl]-4,5-
dihydro-1H-1,2,4-triazol-1-yl} metyl)biphenyl-3-carboxylic
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Tuong ty nhu quy trinh didu ché Vi du 141, 244mg (0,43mmol) hop chét tir Vi
du 146 duogc cho phan tng véi dung dich natri hydroxit trong nudc 2N. Budc nay tao
ra 242mg (100% theo Iy thuyét) hop chét dich.

LC/MS [Phuong phép 3]: R:= 1,33 phut; MS [ESIpos]: m/z = 552 va 554 (M+H)"
TH-NMR (400 MHz, DMSO-d¢): & = 3,83 (dd, 1H), 3,98-4,04 (m, 1H), 4,29-4,35 (m,
1H), 5,04-5,14 (m, 2H), 7,36-7,48 (m, SH), 7,57 (d, 1H), 7,61 (d, 2H), 7,74 (d, 2H),
7,87 (br, s, 1H).

Vidu 148
2'-Clo-5-({3-(4-clophenyl)-5-0x0-4-[(25)-3,3,3-triflo-2-hydroxypropyl]-4,5-dihydro-
1H-1,2,4-triazol-1-yl}metyl)biphenyl-3 -carboxamit |

~ iﬁ
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Tuong ty nhu quy trinh diéu ché Vi du 143, 55mg (0,10mmol) hop chét tir Vi
du 147 duoc cho phan ing v6i dung dich amoniac. Budc nay tao ra 25mg (43% theo ly
thuyét) hop chét dich.

LC/MS [Phuong phap 4]: Ry = 1,12 phat; MS [ESIpos]: m/z =551 va 553 (M+H)"
"H-NMR (400 MHz, DMSO-ds): & = 3,83 (dd, 1H), 3,96-4,03 (m, 1H), 4,26-4,33 (m,
1H), 5,05-5,16 (m, 2H), 6,52 (s, 1H), 6,89 (d, 1H), 7,41-7,49 (m, 4H), 7,55-7,65 (m,
3H), 7,74 (d, 2H), 7,88 (d, 2H), 8,06 (s, 1H).

B. Pénh giéd dugc tinh

Hoat tinh dugc cia hop chét theo sang ché c6 thé dugc thé hién trong thir nghiém sau

day:

Tur viét tat:

EDTA axit etylendiamintetraaxetic

DMEM MBoi truong Eagle bién dbi cia Dulbecco

FCS huyét thanh thai bé

HEPES axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic

SmGM MBoi trudng nudi cy té bao co tron

Tris-HCl 2-amino-2-(hydroxymetyl)-1,3-propanediol hydroclorua

B-1. Thtr nghiém in vitro té bao dé xé4c dinh hoat tinh thu thé hormén giéin niéu

Su nhéan dang cac chét chu van va chit dbi khang cuta thy thé hormén gian niéu
Vla va V2 tir ngudi va tho, ciing nhu sy nhén dang hoat tinh ctia hop chét theo sang
ché duogc thuc hién bing cach str dung dong té bao ti td hop. Céc té bao nay bit ngudn
tir t& bao biéu md budng tring cia chudt ddong (Chinese Hamster Ovary, CHO K1,
ATCC: American Type Culture Collection, Manassas, VA 20108, USA). Dong té bao
thir nghiém nay chu yéu biéu hién dang bién ddi ctia photoprotein aequorin nhay canxi,
ma, sau khi tai két cdu véi coelenterazin cofactor, phat anh sang khi ¢6 sy ting & ndng
d6 canxi tu do [Rizzuto R, Simpson AW, Brini M, Pozzan T, Nature 358, 325-327
(1992)]. Ngoai ra, céac té bao nay dugc bién nap 6n dinh véi thu thé Vla hoic V2 &
ngudi hodc chudt. Trong truong hop cua cc thu thé V2 ghép Gs, cic té bao nay dugc

bién nap 4n dinh véi gen khac, ma ma hoa protein pha tap Gais [Amatruda TT, Steele
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DA, Slepak VZ, Simon MI, Proceedings in the National Academy of Science USA 88,
5587-5591 (1991)], hodc 1a doc 1ap hodic 14 & dang gen dung hop. Té bao thir nghiém
thu thé vasopressin thu dugc cho phan mg véi su kich thich cua thy thé vasopressin
dugce bidu hién tai tb hop bang su giai phong ndi bao céc ion canxi, ma cé thé duoc
dinh luong bang sy phat sang aequorin tao thanh bang cach sir dung thiét bi phat sang
thich hgp [Milligan G, Marshall F, Rees S, Trends in Pharmacological Sciences 17,
235-237 (1996)].

Quy trinh thir nghiém:

Vao ngay trude khi thir nghiém, cac té bao dugc gieo vao moi truong nudi cly
(DMEM, FCS 10%, glutamin 2mM, HEPES 10mM) trong cic dia vi chuin d6 384
giéng va dugce giit trong th 1 té bao (46 4m 96%, 5% thé tich/thé tich CO,, 37°C). Vao
ngdy thtr nghiém, méi truong nudi cdy dugc thay thé bang dung dich Tyrode (NaCl
140mM, KCI 5mM, MgCl, 1mM, CaCl> 2mM, glucoza 20mM, HEPES 20mM), ma
con chira coelenterazin cofactor (50uM), va sau d6 dia vi chudn d§ dugc U trong
khoang thoi gian thém 3 dén 4 gid. Chét thir nghiém & cdc ndng do khac nhau duge dit
cac giéng cta dia chudn do tir 10 dén 20 phut truéc khi chit chi van [Arg®]-
vasopressin dugce bd sung vao; tin hiéu anh sang thu dugc duge do ngay trong may do
anh sang. Gia tri ICso dugc tinh bang cach st dung chuong trinh may tinh GraphPad
PRISM (Version 3.02).

Béng dudi day liét ké gia tri ICso tiéu biéu cho hgp chit theo sang ché trén dong

té bao dugc bién nap véi thu thé V1a hodc V2 & ngudi:

Bang
Vi du sb ICsohVla | ICso hV2 [uM]
[uM]

9 0,060 0,023
17 0,12 0,032
20 0,046 0,15

26 0,023 0,028
32 0,0086 0,0020
42 0,0040 0,011
49 0,019 0,0015
50 0,034 0,0014
54 0,0068 0,0085
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Vi du s ICsohVla | ICso hV2 [uM]
[uM]

60 0,050 0,012
68 0,012 0,0083
71 0,0042 0,013
74 0,26 0,040
76 0,017 0,023
78 0,029 0,023
83 0,23 0,067
84 9,2 1,1

85 9,3 1,7

87 0,26 0,012
90 0,088 0,40

93 0,089 0,10

96 0,12 0,0084
101 0,027 0,0044
110 0,0065 0,0033
111 0,031 0,0077
112 0,82 0,11

117 0,039 0,045
122 0,57 0,027
132 1,7 0,0046
135 0,49 0,0058

B-2. Thir nghiém té bio in vitro d phat hién hoat tinh ctia chdt chu vén thu thé
vasopressin Vla d6i véi sy diéu tiét caa cac gen pro-fibrotic
Dong té bao HIC2 dugc md ta 13 loai té bao co tim (American Type Culture
Collection ATCC No. CRL-1446), tach ra tir md tim & chudt, biéu hién nodi sinh
AVPRIA ciia thu thé vasopressin V1A véi sé lwong ban sao 16n, trong khi d6 sy biéu
hién AVPR2 khong thé duoc phét hién. Pdi v6i cac thir nghiém té bao ddi vai su tc

ché sy diéu tiét phu thudc thu thé AVPRI1A cua su biéu hién gen bﬁng chét d6i khéng

thu thé, quy trinh nhu sau:

Té bao HIC2 duoc gieo vao cac dia vi chudn do 12 giéng dé nudi cly té bao, &
mat do t& bao 1a 100 000 té bao/giéng, trong méi trudng 1ml Opti-MEM (Invitrogen
Corp., Carlsbad CA, USA, Cat. No.11058-021) véi FCS 2% va dung dich

-210-




24890

penixilin/streptomyxin 1% (Invitrogen, Cat. No. 10378-016), va dugc giit trong ti u té
bao (40 4m 96%, 5% thé tich/thé tich cacbon dioxit, 37°C). Sau khoang thdi gian 24
gid, bd ba giéng (bd ba) duge nap dung dich ta dugc (d6i ching am), dung dich
vasopressin ([Arg®]-vasopressin axetat, Sigma, Cat. No. V9879) hoic chét thir nghiém
(hoa tan trong ta dugc: nude voi 20% thé tich etanol) va dung dich vasopressin. Trong
moi trudong nudi cly té bao, ndng d6 vasopressin cudi ciing 1a 0,05uM. Dung dich chét
thtr nghiém dugc bd sung vao méi trudng nudi cly té bao vai thé tich nho, va vi véy
ndng d6 cubi ciing cua etanol 0,1% trong thir nghiém té bao khong bi vuot qua. Sau
thoi gian 0 6 gidy, chit ndi trén bé mit canh trudong duge hut ra, cic té bao dinh dugc
dung giai trong 250ul dém RLT (Qiagen, Ratingen, Cat. No. 79216), va ARN duoc
tach tir dich thay phan nay bang cach sir dung kit RNeasy (Qiagen, Cat. No. 74104).
Tiép theo 1a su phan giai bing ADNaza (Invitrogen, Cat. No. 18068-015), téng hop
cADN (Promaga, ImProm-II Reverse Transcription System, Cat. No. A3800) va
RTPCR (pPCR MasterMix RT-QP2X-03-075 tir Eurogentec, Seraing, Belgium). Tht
c& cac quy trinh dién ra theo quy trinh thuc hién ciia nha san xuét chét phan tng thir
nghi¢m. Bo mdi cho RTPCR dugc chon loc trén co s trinh tu gen mARN (Co sé dit
liéu NCBI Genbank Entrez Nucleotide) bing cach st dung chuong trinh Primer3Plus
v6i ddu do duge danh ddu 6-FAM TAMRA. RTPCR dé xéc dinh su biéu hién mARN
twong dbi trong céc t& bao cia cac mé thir nghiém khac nhau duge tién hanh bang cach
str dung thiét bi phat hién trinh tuw Applied Biosystems ABI Prism 7700 hozc dang dia
vi chudn do 384 giéng theo huéng din hoat dong dung cu. Sy biéu hién gen twong d6i
duoc thé hién bang gié tri Ct delta-delta [Applied Biosystems, User Bulletin No. 2 ABI
Prism 7700 SDS December 11, 1997 (cap nhét 10/2001)] so véi mic biéu hién ciia gen
protein ribosomal L-32 (Ngan hang gen sb gia nhap NM_013226) va gié tri Ct ngudng
la Ct=35.
B-3. Thir nghiém in vivo dé phat hién tic dung tim mach: do huyét 4p trén tho da gy

mé (mo hinh “thir thach” vasopressin)

O chuot Sprague-Dawley duc (trong lwong 250-350g) sau khi gdy mé bing cach
tiém ketamin/xylazin/pentobarbital, cac dng polyetylen (PE-50; Intramedic®), ma da
duge nap so bd dung dich natri déng trwong (500 TU/ml) chira heparin, dugc dua vao

trong tinh mach canh va tinh mach dui va sau do thit lai. Thong qua duong tinh mach
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thtr nhét, v6i sy hd trg cua 6ng tiém, Arg-vasopressin dugc tiém vao; chit thur nghiém
duoc dua vao qua dudng tinh mach thir hai. Pé x4c dinh huyét 4p tdm thu, 6ng thong
huyét ap (Millar SPR-320 2F) dugc thit vao dong mach canh. Ong théng dong mach
duoc ndi voi bd chuyén dbi huyét 4p ma nap tin hidu ctia né vao may tinh ghi dugc
trang bi phin mé&m ghi thich hop. Trong thir nghiém dién hinh, dong vat thi nghiém
duoc tiém 3 dén 4 1dn lién tiép cach nhau 10 dén 15 phat lwong Arg-vasopressin
(30ng/kg) xéac dinh trong dung dich natri clorua déng truong, va khi huyét 4p tro lai
mirc ban dau, chit thir nghiém dugc dwa vao & dang miii tiém 16n, bing su tiém truyén
lién tuc, trong dung mdi thich hop. Sau do, tai cac khoang thoi gian x4c dinh (10 dén
15 phut), lugng Arg-vasopressin nhu ban du dugc dung lai. Trén co sé tri sd huyét ap,
x4c dinh mirc d6 khang lai cua chit thir nghiém d6i véi tac dung tang huyét ap cta
Arg-vasopressin. Pong vat d6i chiing chi nhan dugc dung méi thay vi chét thir nghiém.

Sau khi dung trong duong tinh mach, hop chét theo sang ché, so vdi dbi ching
dung mdi, tao ra su trc ché tiang huyét ap do Arg-vasopressin gay ra.
B-4. Th nghi€m in vivo dé x4c dinh tac dung tim mach: tim hiéu su ting bai tiét trén

chudt tinh tdo trong 16ng chuyén héa

Chudt Wistar (khéi lwong 220-450g) duge nhdt va cho phép tu do tiép can db an
(Altromin) va nuéc udng. Trong sudt thir nghiém, dong vat duoc giit voi su tiép can
nude udng tu do trong khoang thdi gian 4 dén 8 gid trong cac 1dng chuyén héa thich
hop cho chudt c6 khéi lugng nay (Tecniplast Deutschland GmbH, D-82383
Hohenpeifenberg). Khi bt dau thir nghiém, chudt dugc cho dung chét thir nghiém
trong thé tich tir 1 dén 3ml/kg khéi lugng ctia dung méi thich hop bang dng thdng vao
trong bung. Con vit di ching chi nhan dung mbi. Déi chimg va thir nghiém chét duoc
tién hanh song song trong cing ngay. Nhém dbi chiing va nhém lidu ding chit mdi
chung bao gdm 4 dén 8 con vat. Trong qu4 trinh thir nghiém, nuéc tiéu bai tiét boi cac
con vat duge thu gom lién tuc trong bd phan tiép nhan tai day 16ng. Thé tich nudc tiéu
trén mot don vi thoi gian dugc xac dinh riéng cho mdi con, va ndng d cia cac ion
natri va kali tiét ra trong nu6c tidu duoc do bing phuong phép chuén cia quang ké
ngon lra. Pé thu duoc du thé tich nudce tiéu, cac con vat dugc cho uéng mot lugng

nuée nhit dinh bang dng thong lic bét dau thir nghiém (thuong 13 10ml trén 1kg cin
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ndng). Trudc khi bt du thir nghiém va sau khi két thac thir nghiém, cin ning ctia mdi
con vat dugc xac dinh.

Sau khi ding dwong udng, so v6i dbi ching dung dung méi, cac hop chét theo
sang ché tao ra su bai tiét nude tiéu ting, ma co ban dua vao su ting lugng nuée tiéu
(hién tuong bai tiét nuée tu do).

B-5. Thir nghiém in vivo dé xac dinh tac dung tim mach: tim hiéu huyét dong luc trén
cho bi gy mé

Cho lai duc hoac cai (Mongrels, Marshall BioResources, USA) véi khdi lugng
tr 20 dén 30kg dugc giy mé bing pentobarbital (30mg/kg trong tinh mach,
Narcoren®, Merial, Germany) dé can thiép phau thuét va két thuc tim hiéu huyét dong
luc va chic ndng. Alcuroni clorua (Alloferin®, ICN Pharmaceuticals, Germany,
3mg/con vét qua duong trong tinh mach) con déng vai tro lam chét gian co. Ché duge
ludn dng vao va duge loc méau bing hdn hop oxy/khong khi xung quanh (40/60%),
khoang 5-6L/phut). Su loc mau bang oxy dién ra bang cach st dung may loc cua
Draeger (Sulla 808) va dugc kiém soat bang cach sir dung may phan tich cacbon dioxit
(Engstrom). Duy tri gy mé bang cach tiém truyén lién tuc pentobarbital
(50pg/kg/phit); fentanyl dwoc st dung lam chit gy mé (10pg/kg/gid). Chét thay thé
cho pentobarbital 13 isoflurane (1-2% thé tich).

DPé chuén bi can thiép phiu thuat, ché dugc lép thiét bi tao nhip tim. Tai thoi
diém 21 ngay trude khi thir nghiém thude 1an dau tién (tirc 12 bat dau thir nghiém), thiét
bi tao nhip tim tir Biotronik (Logos®) dugc céy vao tai dudi da va dugce tiép xuc voi
tim .théng qua dién cyc cua thiét bi tao nhip tim ma duoc dua qua tinh mach canh
ngodi, véi su chiéu sang, vao tim thét phai.

Cung luc cdy thiét bi tao nhip tim, théng qua su tién Iii ctia dung cu ndi soi tiéu
héa 7F (Cordis) qua bd din dudng vao long mach (Avanti+®; Cordis) trong dong
mach dui, va sau con dudng khong gy chan thuong qua van dong mach chi, c6 su ton
thwong & van hai 14, véi su theo dai bang phép ghi tim dd tiéng vang va phat séang. Sau
do, tht ca con dudng duoc 14y ra va ché ty tinh lai. Sau 7 ngay tiép theo (tirc 13 14 ngay
trude khi thir nghiém thude 14n dAu tién), thiét bi tao nhip tim mb ta trén day dugc hoat

héa va tim duoc kich thich & tin s§ 220 nhip trén mot phut.
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Thir nghiém thubc thuc té xay rau 14 va 28 ngay sau khi bat d6 khich thich bang
thiét bi tao nhip tim, s& dung trang bi may moc:
o Pdua 6ng théng bang quang vao dé thong bang quang va dé do dong nudc tiéu
. Gén ECG dén dén gidi han cta phép do ECG
. Pua 6ng Fluidmedic PE-300 nap dung dich natri clorua vao déng mach dui.
Ong nay duoc nbi véi cam bién 4p sudt (Braun Melsungen, Melsungen,
Germany) dé do huyét 4p toan than
. Dua 6ng thong Millar Tip (loai 350 PC, dung cu Millar, Houston, USA) qua tdm
nhi trai hodic qua céng ndm trong dong mach canh, dé do huyét dong hoc & tim
o Dua 6ng thong Swan-Ganz catheter (CCOmbo 7.5F, Edwards, Irvine, USA)
quan tinh mach canh vao dong mach phéi, dé do hiéu suit cua tim, su bdo hoa
clia oxy, 4p sudt dong mach phdi va ap suét tinh mach trung tim

. Dit 6ng thong tinh mach trong tinh mach dau, dé tiém truyén pentobarbital, dé
thay thé chét 16ng va dé 14y mau mau (xac dinh muc chit trong huyét thanh hosc
chi s6 mau 1am sang khac)

o Pic 6ng thong tinh mach tfong tinh mach hién, dé tiém truyén fentanyl va dé
dua chat vao

o Tiém truyén vasopressin (Sigma) vé6i lidu lwong ting dén, 1én t6i liéu lugng

4 mU/kg/phut. Sau d6, chit dugc duge thir nghiém véi liéu lwong nay.

Tin hiéu ban diu dugc khuéch dai néu can thiét (Gould amplifier, Gould Dung
cu Systems, Valley View, USA hoac Edwards-Vigilance-Monitor, Edwards, Irvine,
USA) va sau d6 dugc nap vao hé théng Ponemah system (DataSciences Inc,
Minneapolis, USA) dé danh gia. Céc tin hiéu duoc ghi lién qua trong subt thoi gian thi
nghiém, va tiép duoc dugc xir Iy bang k§ thuat s bang phin mém da néi téi, va duoc

14y trung binh qua khoang thoi gian 30 gidy.

C.  Phuong 4n minh hoa vé dugc phim
Hop chét theo sang ché c6 thé duoc bién ddi thanh cac duoc phdm theo cach sau day:
Vién nén:
Thanh phan:
100mg hop chét theo sang ché, 50mg lactoza (monohydrat), S0mg tinh bot ngd (tur
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nhién), 10mg polyvinylpyrolidon (PVP 25) (tr BASF, Ludwigshafen, Diic) va 2mg
magie stearat.

Khéi lugng vién 212mg, duong kinh 8mm, ban kinh cong 12mm.

San xuét:

Hon hop theo sang ché, lactoza va tinh bot duge nghién véi dung dich PVP
néng do 5% trong nudc. Cac hat dugc lam khd va sau d6 dugc tron v4i magie stearat
trong khoang thdi gian 5 phit. Hén hop niy duoc nén trong may ép vién truyén thdng
(xem & trén d6i v6i dang vién nén). Luc nén 1a 15kN.

Huyén phil ma c6 thé dugc ding bing duong udng:
Thanh phan:

1000mg hop chét theo sang ché, 1000mg etanol (96%), 400mg Rhodigel® (g6m
xanthan tr FMC, Pennsylvania, USA) va 99g nuéec.

10ml huyén phi dudong udng twong tng véi lidu ding don ciia 100mg hop chét
theo sang ché.

San xuét:

Rhodigel dugc tao huyén phu trong etanol, va hop chét theo séng ché dugc bd
sung vao huyén phi. Nude duge bd sung vao trong khi khudy. Hn hop dugc khudy
trong khoang thoi gian khoang 6 gid cho dén khi Rhodigel truong 1én.

Dung dich ding dudng udng:

Thanh phan:

500mg hop chét theo sang ché, 2,5g polysorbat va 97g polyetylen glycol 400. 20g dung
dich dudng udng twong tmg véi liéu lugng don 13 100mg hop chét theo sang ché.

San xuét:

Hop chét theo sang ché dugc tao huyén phii trong hdn hop ciia polyetylen glycol
va polysorbate bing cich khudy. Quy trinh khudy tiép tuc cho dén khi hop chét theo
sang ché hoa tan hoan toan.

Dung dich dung trong tinh mach:

Hop chét theo sang ché dugc hoa tan trong ndng d6 dudi dd hoa tan bio hoa
trong dung mdi sinh dung (vi du nuéc mudi dang trwong, dung dich glucoza 5%
va/hodc dung dich PEG 400 30%). Dung dich dugc khir trung béng cach loc va duoc

str dung dé nap vao céc binh tiém vé tring khong chira chét gay sét.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):

N% (1),

trong do:
R! 14 (C1-Ce)-alkyl ma c6 thé dugc thé mot dén ba 1an biang cac gbe gidng hodc
khac nhau duoc chon tir nhém gém flo, triflometyl, oxo, hydroxyl, metoxy, etoxy,
(C3-Ce)-xycloalkyl va phenyl,
trong d6 (C3-Cs)-xycloalkyl c6 thé dugc thé khéng qué hai 14n bang cac gbc
gidng hoic khac nhau dugc chon tir nhém gdm flo, metyl, triflometyl, etyl
va hydroxyl
va
trong d6 phenyl c6 thé duoc thé khong qua hai 14n bang cac gbe gidng hoic
khac nhau duoc chon tir nhom gém flo, clo, xyano, metyl, diflometyl,
triflometyl, etyl, hydroxyl, metoxy, triflometoxy, etoxy, hydroxycacbonyl,
metoxycacbonyl, etoxycacbonyl va aminocacbonyl,
hoidc
1a (C2-Ce)-alkenyl
hodc
1a (C3-Ce)-xycloalkyl ma c6 thé dugce thé mot hodc hai 1in bing cac gdc gibng
hodc khac nhau duoc chon tir nhom gém flo, metyl, triflometyl, etyl va hydroxyl,
Ar! 1a phenyl hoic thienyl, mdi nhém nay c6 thé dugc thé mot hoidc hai 1an bang
cac gbe gidng hodc khac nhau duge chon tir nhém gdm flo, clo, xyano, metyl,
triflometyl, etyl, hydroxyl, metoxy, triflometoxy va etoxy,
L! 14 nhém -CHa»- hodc -SO;-,
Q 1a vong heteroaryl 5 canh c¢6 khong qué 3 nguyén tir khac loai trong vong tir
nhém gém N, O va S hoic vong heteroaryl 6 canh c6 khong qué 2 nguyén tir nito

trong vong hodc
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la vong phenyl tuy y dugc thé c6 cong thirc

*3k

R* hoic R
trong do:
* 1a diém gén két v6i nhom L!
va
** 13 diém gén két v6i nhom L2,
va
R?*1a  hydro, flo, clo, brom, metyl, triflometyl, hydroxymetyl,
carbamoyloxymetyl,  hydroxycacbonyl, = metoxycacbonyl, etoxycacbonyl,
aminocacbonyl, metylaminocacbonyl hodc tert-butylaminocacbonyl,
R? 1a phan tir thé duoc chon tir nhém gdm flo, clo, brom, (Ci-Ca)-alkyl, (C3-Ce)-
xycloalkyl, phenyl, (Ci-Cs)-alkoxy, hydroxycacbonyl, (Ci-Cs)-alkoxycacbonyl,
aminocacbonyl va mono-(C1-Cg)-alkylaminocacbonyl,
trong d6 cac phdn cia phin tir thé (Ci-Cs)-alkyl c6 thé dugc thé bang
hydroxyl, (Ci-Cs4)-alkoxy, carbamoyloxy, hydroxycacbonyl, (Ci-C4)-
alkoxycacbonyl hodc aminocacbonyl hodc khong qué ba 1an bang flo
va
trong d6 cic phan cua phan tir thé phenyl c6 thé duoc thé bang flo, clo,
metyl hodc triflometyl,
n 12 s6 0 hoic 1,
1.2 1a lién két hodc 12 nhém cé cong thirc -(CR*AR3P),- trong d6:
R34 13 hydro hodc metyl,
R3B 13 hydro, (C1-Cs)-alkyl, hydroxycacbonyl, (C1-Cs)-alkoxycacbonyl hodc
aminocacbonyl,
trong d6 (C1-Ca)-alkyl c6 thé dugc thé bang hydroxyl hodc carbamoyloxy,
va

plasé 1 hoic 2,
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trong d6 trong truong hop nhém -CR3ARB- xuat hién hai 14n, ¥ nghia riéng
ctia R34 va R3B ¢6 thé 1a gidng hodc khac nhau trong timg trudng hop,
va
Ar? 1a phenyl ma c6 thé dugc thé mot hoic hai 14n bing céc gbc gidng hoidc khac
nhau duoc chon tir nhém gém flo, clo, xyano, diflometyl, triflometyl, (C1-Cs)-
alkyl, metoxy, diflometoxy, triflometoxy va etoxy,

va muoi, solvat va solvat cia mudi cuia chung.

2. Hop chét c¢6 cong thirc (I) theo diém 1, trong d6:
R! 1a (C1-Cq)-alkyl ma c6 thé dugc thé mot hodc hai 1an bang cac gbc gidng hodc
khac nhau dugc chon tir nhém gdm flo, triflometyl, oxo, hydroxyl va phenyl,
trong d6 cac phan ctia phenyl c6 thé dugc thé bang gdc dugc chon tir nhém gbm
flo, clo, metyl, triflometyl, metoxy, hydroxycacbonyl va metoxycacbonyl,
hodc
1a alyl hodc xyclopropyl,
Ar' 13 phenyl hoic thienyl, mdi nhém nay duoc thé bang gbc dugc chon tir nhém
gém flo va clo,
‘L! 12 nhém -CHa-,
Q la vong pyridyl, vong pyrimidinyl hodc vong phenyl tuy y dugc thé c6 cong

thuec:
**\Ej/* *% | vt **W* **TN\ *
N/ N =z N\%N N 2
hoéc
**\Q/*
R2A
hoac

1a vong heteroaryl 5 canh tiy y duge thé c6 cong thirc:
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N Y Y T

N=N | 0—N

trong do:

* 13 diém gén két v6i nhém L!
va
** 13 diém gin két v6i nhom L2,
R? 13 hydro, flo, clo, brom, metyl, triflometyl, hydroxymetyl,
carbamoyloxymetyl, hydroxycacbonyl, metoxycacbonyl, etoxycacbonyl,
aminocacbonyl, metylaminocacbonyl hogc tert-butylaminocacbonyl,

R?B 1a hydro, metyl hodc triflometyl |

va

R2Cla hydro hoic metyl ma c6 thé dugc thé bing hydroxycacbonyl,

metoxycacbonyl hodc aminocacbonyl,

L2 12 lién két hodc nhém -CHo-

va
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Ar? 13 phenyl dugc thé mot hogc hai 1an bang cac gbc gidng hoic khac nhau
duoc chon tir nhém gém flo, clo, metyl, triflometyl, metoxy va triflometoxy,

va muoi, solvat va solvat clia mudi cta ching.

3. Hop chét c6 cong thirc (I) theo diém 1 hoic 2, trong do:
R! 1a (C1-C4)-alkyl ma c6 thé duoc thé mot hoic hai lan bang cac gbc gidng hodc
khac nhau dugc chon tir nhém gdém flo, triflometyl va hydroxyl, hodc 1a
xyclopropyl,
Ar! 1a p-clophenyl,
L' 1a nhém -CHo-,
Q 1a vong pyrimidinyl c6 cong thure:
i |\)/

N\fN hodc N

hoac

1a vong heteroaryl 5 canh tiy ¥ dugc thé c6 cong thirc:

H
*% S N S P N N /N *
PYAER VAR VAR e o
RZB 2C

R
I
~Y o O YO
N—N | \\—N i N=N N=N |
R20
g ~r XY Y
N=N | O—N | N—O | N—N

hoac

trong do:

* 1a diém gin ket voi nhom L va
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** 13 diém gén két v6i nhom L2,
R?B 13 hydro, metyl hoic triflometyl va
R2€1a hydro hoic metyl ma c6 thé dugc thé biang hydroxycacbonyl,
metoxycacbonyl hodc aminocacbonyl,
L2 12 lién két hodc nhém -CHa-
va
Ar? 1a phenyl dugc thé mot hodc hai 1an bang cac gbc giéng hodc khac nhau
dugc chon tir nhém gff)m flo, clo, metyl, triflometyl, metoxy va triflometoxy,

va mudi, solvat va solvat cia mudi ctia chung.

4. Quy trinh didu ché hop chit c6 cong thirc (I) nhu duge xac dinh theo diém bét ky
trong s6 cac diém tir 1 dén 3, khac biét & chd,dan XUAt 5-aryl-1,2,4-triazolon c6 cong

thire (I0):

1
PN

HN N
\
N
Ar

‘ (II),

trong d6 Ar! va R! ¢6 y nghia nhu dwoc dua ra trong diém bét ky trong sb cac diém tir
1 dén 3
duoc cho phan Gng v6i sy c6 mét cia bazo

[A] véi hop chét c6 cong thire (IIT):

2 1
r2/|‘ |‘\ 1

A X

2

(R?) (III),

n
trong d6 Ar% L1, L2 Q, R va n ¢6 y nghia nhu dugc dua ra trong diém bt ky
trong s cac diém tir 1 dén 3 va

X!1a nhém doi chuyén nhu clo, brom, iot, mesylat hodc tosylat,

dé tao ra hop chét c6 cong thirc (I)

hoac
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[B] theo cach khéc, trong truong hgp L? trong cong thire (1) 1a lién két va nhém
Ar? dugc gén vao nguyén tir cacbon ciia vong Q, v6i hop chit c6 cong thirc

Iv):

(IV),

trong d6 LY, Q, R? va n ¢6 ¥ nghia nhu dugc dua ra trong diém bt ky trong s6
cac diém tir 1 dén 3,

X! 12 nhém doi chuyén nhu clo, brom, iot, mesylat hodc tosylat

va

X2 1a nhém doi chuyén nhu clo, brom, iot, mesylat hodc triflat, ma duge gén véi
nguyén ti cacbon cia vong Q,

d8 tao ra hop chét trung gian c6 cong thirc (V):

O

2 1 1

X '-\JJ\/R
1
r

i

(RY), A V),
trong d6 Ar!, L1, Q, R!, R?, X?va n ¢6 y nghia nhu dugc dua ra trén day,
va sau do hop chét nay dugc két hop, v6i su c6 mit cua chét xtc tac kim loai
chuyén tiép thich hop, v6i hop chit c6 cong thirc (VI):

Ar:-M (VI),

trong d6 Ar? c6 ¥ nghia nhu dugc dua ra trong diém bét ky trong sb cac diém tir
1 dén3
va
M 12 nhém c6 cdng thirc -B(OR*),, -MgHal, -ZnHal hodc -Sn(R%); trong d6 Hal
la halogen, ddc bi¢t 1a clo, brom hoic iot,
R*1a hydro hodc (Ci-Ca)-alkyl hodc ca hai gbc R* dwoc gin két v6i nhau va
cting nhau tao thanh cau ndi -(CHa)2-, -(CHa)3-, -C(CH3)2-C(CH3),- hogc -CHa-
C(CHz)2-CH»-

va
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R5 14 (Ci-Cs)-alkyl,
dé tao ra hop chit c6 cong thirc (I-A):

(I-2),

trong d6 Ar!, Ar?, L', Q, R!, R? va n ¢6 y nghia nhu dugc dua ra trén day,

hoic

[C] theo cach khac, trong truong hop L? trong cong thirc (I) 1a nhém -(CR3*AR3B),-, nhu
dugc xéac dinh trong diém bét ki trong s6 cac diém tir 1 dén 3, va dugc gén véi nguyén

ttr nito clia vong Q, vi hop chét cé cong thire (VII):

H L
a Ny

(R (VII),

n
trong d6 L!, R? va n ¢6 ¥ nghia nhu dugc dua ra trong diém bt ky trong s6 cac diém tir
1 dén 3
Q' 1a vong heteroaryl 5 canh, nhu dugc xac dinh trong diém bét ky trong s cac
diém tir 1 dén 3 dbi véi Q, ma chira nguyén tr nito hoa tri ba trong vong gén vai
nguyén tir hydro dugc chi dinh,
va
X! 12 nhém doi chuyén nhu clo, brom, iot, mesylat hodc tosylat,

dé tao ra hop chit trung gian c6 cong thirc (VIII):

0O
H A Jk R
\
-
Ar’
(R%)

n

(VIII),
trong d6 Ar!, L', Q, R}, R? va n ¢6 y nghia nhu duoc dua ra trén day,
va sau d6 hop chét nay duoc N-alkyl héa véi su c6 mit ciia bazo, véi hop chét c6 cong

thire (IX):
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L2A
AP (1%)
trong d6 Ar? ¢6 y nghia nhu dugc dua ra trong diém bét ky trong sb cac diém tir 1 dén
4,
.2A 1a nhém -(CR3AR3B) -, nhu dugc x4c dinh trong diém bét ky trong sb cac diém tir 1
dén 3, va
X3 1a nhom doi chuyén nhu clo, brom, iot, mesylat hodc tosylat,
8 tao ra hop chit co cong thic (I-B):

0

2A 1
L L )]\ R
Ar2/ \N N/
\
N
1
r

A

1

(R%)

n (I-B),

trong d6 Ar!, Ar%, L, L?A, Q', R!, R? va n ¢6 ¥ nghia nhu dugc dua ra trén ddy, va céc
hop chét thu duogc c6 cong thirc (I), (I-A) hodc (I-B) tuy ¥ dugc tach thanh cac chét
dbng phan di anh va/hoic cac chit ddng phan khong dbi quang va/hoic chuyén hoa
bing (i) dung moi va/hodc (ii) bazo hodc axit thich hgp thanh solvat, mudi va/hoidc

solvat ctia muoi cua chung.

5. Thubc chira hop chit ¢6 cong thire (I) nhu dugc x4c dinh trong diém bt ky trong sb
céc didm tr 1 dén 3 két hop voi mot hodc nhiéu chét phu trg tro, khong doc, thich hop

vé mat duoc ly.

6. Thudc chira hop chit c¢6 cong thirc (I) nhu duge xé4c dinh trong diém bét ky trong s6
cac diém tir 1 dén 3 két hop v6i mot hodc nhiéu hoat chit khac duogc chon tir nhém
gdm chét loi tiéu, chit dbi khang angiotensin AlI, chit trc ché ACE, chét phong bé thu
thé beta, chat d6i khang thu thé mineralocorticoid, cac nitrat hitu co, chit cho NO va

c4c hoat chit hudng co duong.
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