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Cong thae (I)
trong d6 n, X, R! va R2 dugc mo ta trong phan mé ta, va cac mudi duge dung ciia chiing.
Cac hop chat nay 1a hitu hiéu dé dung lam thuoc, dic biét 1a lam chat di€u bién thu thé
CXCR3.
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Linh vue k§ thuit dwoce dé cap

Sang ché dé cap dén cac din xuét hydroxyalkyl-piperazin c6 Cong thirc (I). Cac
hop chat nay 13 hitu hiéu d ding 1am dugc phim. Sang ché ciing d& cap dén cac khia
canh ¢6 lién quan, gdm cac quy trinh didu ché cac hop chit nay va cac dugc pham
chtra mot hodc nhiéu hop chét ¢6 Cong thuce (I). Cac hop chét nay la dac bi¢t hitru hi¢u
dé ding 1am c4c chét didu bién thu thé CXCR3.

Tinh trang k¥ thuit cia sang ché

Céc thu thé chemokin 12 nhém thu thé lién két G-protein (G-protein coupled
receptor - GPCR) ma lién két v6i ai luc cao véi cac phéi tir chemokin peptit. Chirc
nang chinh cta cac thu thé chemokin 12 diéu chinh qué trinh van chuyén bach cau dén
cdc md va co quan bach huyét trong diéu kién binh thudng ciing nhu khi viém, nhung
cling d& nhan thiy anh hudng cta mot sb thu thé chemokin dén cac t& bao khong tao

huyét va tién than ctia chiing.

Thu thé chemokin CXCR3 1a thu thé lién két G-protein lién két v&i cac
chemokin viém CXCL9 (du tién goi 14 MIG, monokin duoc kich thich boi interferon-
y [INF-y]), CXCL10 (IP-10, protein kich thich dugc bang INF-y 10), va CXCL11 (I-
TAC, chéit hoa tmg dong o té bao T kich thich dugc biang INF-y). CXCR3 chu yéu
biéu hién & cac té bao lympho T hd tro typ 1 (Th1) duge kich hoat, nhung cfing c6 mit
& cac té bao tiéu diét tu nhién, cac dai thuc bao, cac té bao dudi gai va phan nhém té
bao lympho B. Ba phéi tir CXCR3 dugc biéu hién chi yéu khi viém, mac biéu hién &
md khoe manh 12 rit thip. Cac té bao ma c¢6 thé biéu hién cac phéi tir CXCR3, ching
han nhu sau khi tiép xtc voi cdc xytokin viém nhu interferon-y hoic TNF-a bao gom
céc t& bao nén khac nhau nhu cac té bao ndi md, cac nguyén bio soi, cac té bao biéu
mo, cac té bao simg va gém ca céc té bao tao huyét nhu cac dai thuc bao va cac bach
cAu don nhén to. Su twong tac gitta CXCR3 va cac phoi tir ciia né (dudi day goi la than
chinh CXCR3) lién quan dén viéc dinh huéng cac té bao mang thu thé dén cac ving
dac hi¢u trong co thé, dic biét 1a dén céc vi tri viém, tdn thuong mién dich va loan

chtrc nang mién dich va cling di kém v6i sy ton thuong mo, sy kich thich qud trinh te
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bao chét theo chuong trinh, su phat trién té bao, va su didu tiét qué trinh tao mach
méu. CXCR3 va céac phdi tir ciia n6 duogc diéu tiét tang va biéu hién & mirc cao trong
cac tinh trang bénh ly khéac nhau, gém céc rdi loan tu mién dich, chimg viém, bénh
nhiém khudn, chimg dao thai bd phan ghép, chung xo hda, bénh thodi hoa than kinh va
bénh ung thu.

Vai tro cua than chinh CXCR3 trong cac r6i loan tu mién dich duoc minh
chung bfmg mot vai biéu hién 1am sang va tién lam sang. Cac r6i loan ty mién dich ma
nhitng két qua phéan tich mo ctia cac tén thuong viém hodc muc huyét thanh ctia bénh
nhan cho thdy muc phdi tir CXCR3 ting cao hoic sd lugng té bao duong tinh véi
CXCR3 ting bao gdm ching viém da khop dang thip (theumatoid arthritis - RA),
bénh lupus ban d6 hé thdng (systemic lupus erythematosus - SLE), chimg viém thén
lupus, bénh xo cing rai rac (multiple sclerosis - MS), bénh viém rudt méan tinh
(inflammatory bowel disease - IBD; gdm ca bénh Crohn va chimg viém loét dai trang),
va bénh dai thdo duong typ I (Groom, J. R. & Luster, A. D. Immunol Cell Biol 2011,
89, 207; Groom, J. R. & Luster, A. D. Exp Cell Res 2011, 317, 620; Lacotte, S., Brun,
S., Muller, S. & Dumortier, H. Ann N 'Y Acad Sci 2009, 1173, 310). Sy biéu hién cta
cac phdi tir CXCR3 la rt thdp & md khoe manh, nhitng bang chimg tuong tng néu

trén rd rang cho théy vai tro cia CXCR3 trong cac bénh tu mién dich & nguoi.

Nhitng mau bénh phém tién 14m sang duoc thuc hién trén chudt nhét khuyét
CXCR3, chudt nhit khuyét mot trong sb cac phéi tir CXCR3 hoac st dung cac khang
thé dé bét hoat chtrc ndng cia CXCR3 hodc mdt trong sb cac phéi tir clia nd cling minh
ching thém cho vai tro cta than chinh CXCR3 trong bénh ly mién dich. Chang han, d4
thdy rang chudt nhit khuyét CXCR3 hoic phdi tt CXCR3 CXCL9 ¢6 muc bénh ly
thép & mau viém than lupus (Menke, J. et al. J Am Soc Nephrol 2008, 19, 1177). O
mot mau dong vat méic dang khac cta chimg viém than, viém bang quang ké&, viéc
dung khang thé dé bét hoat chitc ning cia CXCL10 da cho thiy lam giam mic bénh ly
viém bang quang do xyclophosphamit gy ra (Sakthivel, S. K. et al. J Immune Based
Ther Vaccines 2008, 6, 6). Tuong tu, viéc 1am bat hoat chtrc nang cua CXCL10 béng
khang thé da lam giam mirc bénh ly & mAu chudt cdng méc ching viém da khép dang

thép (Mohan, K. & Issekutz, T. B. J Immunol 2007, 179, 8463). Tuong tu, & mau
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chudt mic bénh viém rudt méan tinh, viéc 1am bét hoat chirc nang ctia CXCL10 béng
khang thé ¢6 thé ngan viéc méc bénh trong mdt qué trinh diéu tri (Singh, U. P. et al. ]
Interferon Cytokine Res 2008, 28, 31). Hon nita, nhiing thir nghiém dugc thuc hién
trén mo tir chudt nhit khuyét CXCR3 cho thdy vai trd cia CXCR3 trong bénh rudt
nhay cam gluten, mét loai r6i loan tw mién dich khac (Lammers, K. M. et al.

Gastroenterology 2008, 135, 194).

Cac bénh viém ma di kém voi su biéu hién ¢ muc cao cua than chinh CXCR3
gdm r6i loan phdi tic nghén man tinh (chronic obstructive pulmonary disorder -
COPD), bénh hen, bénh sacoit, ching vita xo dong mach va chung viém co tim
(Groom, J. R. & Luster, A. D. Immunol Cell Biol 2011, 89, 207; Groom, J. R. &
Luster, A. D. Exp Cell Res 2011, 317, 620).

C6 mot nghién ctru di cho thdy ring s6 luong cac t& bao duong tinh véi
CXCR3 ting 1én & phdi ctia nhitng ngudi hut thude mic COPD so véi nhimng dbi
twrong khoe manh va c6 hoat tinh mién dich d6i voi phdi tr CXCR3 CXCL10 & biéu
md tiéu phé quan ctia nhiing nguoi hit thuéc mic COPD nhung khong c6 hoat tinh
mién dich & biéu mo tiéu phé quan ctia nhimng ddi tugng ddi ching hit hoic khéng hut
thudc (Saetta, M. et al. Am J Respir Crit Care Med 2002, 165, 1404). Nhiing thong tin
nay cho thiy ring than chinh CXCR3 c6 thé lién quan dén su xuat hién té bao mién
dich & nhitng dudng khi dao ngoai vi ctia ngudi hit thude mac COPD. Phu hop véi
nhitng két qua nghién ctru nay, mot nghién ctu tién lam sang COPD cho thdy su
thuyén giam chimg viém phdi cip tinh do hat thue & chudt nhit khuyét CXCR3 (Nie,
L. et al. Respir Res 2008, 9, 82).

Trong mot diéu tra nghién ctru vé chung vita xo dong mach, da théy su biéu
hién ctia CXCR3 & tit ca cac té bao T trong cac ton thuong vita xo ddng mach &
ngudi. TAt ca cac phdi tir CXCR3 CXCL9, CXCL10 va CXCL11 déu duoc tim thay &
céc t& bao ndi mo va co tron di kém véi cc ton thwong nay, cho thiy ring chung lién
quan dén sy xuat hién va luu gitt cac té bao duong tinh véi CXCR3, dic biét la céc té
bao lympho T duge kich hoat, quan sat thdy & céc ton thuong thanh mach trong qua

trinh tao vita mach (Mach, F. et al. J Clin Invest 1999, 104, 1041).



32035

Céc nghién ctru tién 1dm sang cling minh chimg thém cho vai trd cia CXCR3
trong viéc phat trién vita xo dong mach. Viéc loai bd gen CXCR3 & chudt nhit thiéu
ApoE din dén lam giam dang ké su phét trién t6n thuong vita xo dong mach nhing

dong mach chu bung (Veillard, N. R. ef al. Circulation 2005, 112, 870).

Vai tro then chét cua than chinh CXCR3 ciing d dugc nhan biét trong nhitng
phéan tmg dao thai sau khi cay ghép céc bd phan va cdy ghép tiy xuong lién quan dén
doc tinh (Groom, J. R. & Luster, A. D. Exp Cell Res 2011, 317, 620). V& mit tién l1am
sang, chudt nhit khuyét CXCR3 c6 su khang lai déng ké viéc dao thai ciy ghép di
genotyp (Hancock, W. W. et al. J Exp Med 2000, 192, 1515).

Ndng do phdi tir CXCR3 huyét tuong cling tuong tng 13 rang v6i nhimg bénh
Iy gan khac nhau, gdm ca bénh xo gan va ching xo héa & nguoi (Tacke, F., et al. Liver
Int 2011, 31, 840).

Trong linh vuc ung thu, nguoi ta cho réng viéc 1am bét hoat than chinh CXCR3
giup han ché su di can cac té bao ung thu. Ching han nhu, viéc ding chat d6i khéng
thu thé CXCR3 phan tir nhé AMG487 c6 thé han ché su di cin cic té bao khdi u dén
phdi (Pradelli, E. et al. Int T Cancer 2009, 125, 2586). Chimg ctr vé mit chiic ning ctia
vai trd cia CXCR3 trong viée diéu tiét bénh bach cau lympho bao mén tinh (chronic
lymphocytic leukemia - CLL) té bao B dd duoc thong bdo bdi Trentin va cdng su
(Trentin, L. et al. J Clin Invest 1999, 104, 115).

Trong hé than kinh trung uong, viéc lam bét hoat than chinh CXCR3 c6 thé c6
nhitng tac dung c6 lgi va ngan nglra bénh thoai hoa than kinh. Su biéu hién ¢ mirc cao
cia CXCL10 & CNS di dugc xac nhan trong ching thiéu mau cuc bd, bénh
Alzheimer, bénh xo cimg rai rac (multiple sclerosis - MS), va bénh viém ndo - virut
suy giam mién dich ngudi (human immunodeficiency virus - HIV). Vi du, nhitng thu
nghiém ex vivo dd cho thiy ring trong md tir chudt nhit khuyét CXCR3 hodc
CXCL10, su chét t& bao than kinh giam di sau khi didu tri NMDA doc hai than kinh so
v6i md tir chudt nhit kiéu hoang (van Weering, H. R. et al. Hippocampus 2011, 21,
220). Trong mot thir nghiém dé nhan biét cac phan tir gidng thuéc ma c6 hoat tinh
chéng doc hai thin kinh d& chita bénh thoai hoa than kinh do doan HTT giy ra & mau
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bénh phim Huntington, hai chit dbi khing thu thé CXCR3 di dwoc nhan biét
(Reinhart, P. H. et al. Neurobiol Dis 2011, 43, 248.)

Céc dan xuét 4-thiazolyl-piperidin ding lam chét didu bién thu thé CXCR3 da
duoc boc 16 trong WO 2007/064553 va WO 2007/070433.

Céc dan xuét 1-(piperazin-1-yl)-2-heteroaryl-etanon khdc nhau dung lam chét
didu bién thu thé CXCR3 da dugc boc 16 trong WO 2007/100610, WO 2010/126811,
WO 2013/114332, WO 2015/011099, WO 2015/145322 va trong tai liéu (A.
Prokopowicz et al., Optimization of a biaryl series of CXCR3 antagonists, 244™ ACS
National Meeting, Philadelphia, US, August 19-23, 2012).

Bén chit k§ thuat ciia sing ché

D3 thdy rang cac din xuét hydroxyalkyl-piperazin c6 Cong thirc (I) 1a céc chit
didu bién CXCR3 tiém ndng ma co thé hitu dung trong diéu tri cac bénh ma duge cai
thién hodc duy tri thdng qua than chinh CXCR3, gém cac rdi loan tu mién dich (vi du
chimg viém da khép dang thép, bénh X0 cing rai rac, bénh viém rudt man tinh, bénh
lupus ban dé hé théng, ching viém théan lupus, viém bang quang k€&, bénh rudt nhay
cam gluten), cac 61 loan viém (vi du bénh hen, COPD, ching vita xo dong mach,
chting viém co tim, bénh sacoit), chimg dao thai b phan ciy ghép, chimg xo héa (vi
du bénh xo0 gan), bénh thoai hoa than kinh va céc tinh trang bénh 1y lién quan dén viéc
chét t& bao than kinh (vi du bénh Alzheimer, bénh Huntington), va bénh ung thu.

1) Theo phuong 4n thtr nhét, sang ché @& cap dén hop chit c6 Cong thic ()

CF,
N:<
NS
Al
R™ = N
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Cong thuc (I)
trong do
n 14 s6 nguyén bang 1 hodc 2;
X 1a N hoac CH;

R! 13 heteroaryl, trong d6 heteroaryl nay 1a vong thom hai vong hodc mét vong
¢ tir 5 dén 10 canh chira 1, 2 ho#c 3 nguyén tir khéac loai doc 14p duogc chon tir oxy,
nito va luu huynh (uvu tién 12 nito), va trong dé heteroaryl nay doc lap khong duoc thé
hodc duge thé mot 14n hodc hai lan, trong d6 cac phan tir thay thé nay doc 1ap dugc
chon tir nhém gdm c6 (C4)alkyl; (Cie)xycloalkyl; (Ciq)alkoxy; (Ciz)alkoxy-(Ci.
»)alkyl; (Cp,)alkyl-cacbonyl; hydroxy-(C;.4)alkyl; halogen; (C;.»)floalkyl; phenyl; va
heteroaryl, trong d6 heteroaryl nay la vong thom mot vong 5 hodc 6 canh chua 1, 2
hodc 3 nguyén tir khac loai doc 1ap dugce chon tir oxy, nito va luu huynh (uu tién la
0Xy VA nito), va trong do heteroaryl nay doc 1ap khong dugc thé hodc duoc thé mét lan

bing (C4)alkyl; va
R? 1a (C3.¢)xycloalkyl, (C.4)alkoxy hodc (Ci,)floalkyl;
va dé cap dén mubi (cu thé 12 mudi dugc dung) ctia cac hop chét nay.

Cac dinh nghia duogc dua ra & day nhdm 4p dung ddng nhit cho cac hop chat c6
Cong thire (I), (Ita), (Isy) va (Isp) nhu duge x4c dinh trong phuong an bét ky trong s6
c4c phuong 4n tir 1) dén 24), va, voi nhiing thay d6i thich hop, dong nhat trong phan
md ta va yéu ciu bao ho trir khi mot dinh nghia duoc néu rd rang theo cach khac dua
ra mOt dinh nghia rong hon hodc hep hon. Ciing can hiéu o réng dinh nghia hodc dinh
nghia duoc wu tién ctia mot thudt ngft xac dinh va c6 thé thay thé cho thuat ngit tuong
{mg theo cach doc 1ap voi (va phdi hop voi) dinh nghia bat ky hodc dinh nghia dugc
wu tién cta bét ky hodc tAt ca cac thuat ngit khac nhu duoc xac dinh trong ban mo ta

nay.

Cac hop chét c6 Cong thirc (I) nhu duge x4c dinh trong phuong an bat ky trong

s6 cac phuong 4n tir 1) dén 24), ¢6 thé chira mot hodc nhidu tam 1ap thé hodc tim bat
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d6i, nhu mot hodc nhiéu nguyén tir cacbon bét di. Vi vay, hop chét c6 Cong thuc (I)
¢6 thé ¢6 mit & dang hdn hop gdm céc chit ddng phan 1ap thé hodc ¢ dang duge lam
giau vé mit dong phan 1ap thé, t6t hon 12 & dang chéit ddng phan 1ap thé tinh khiét.
Hdn hop gdm cac chét ddng phan lap thé ¢6 thé duoc tach theo cach ma ngudi co hiéu

biét trung binh trong linh vuc k§ thudt nay da biét.
M3 ta chi tiét sang ché

Thuét ngir "dugce lam giau", ching han khi dugc st dung trong ngit canh chat
d6ng phan dbi anh, dugc hiéu trong ngit canh cla sang ché dic biét c6 nghia 1a chit
ddng phan dbi anh tuong mg nay c6 mit vai ty 1¢ (46 tinh khiét duoc diéu chinh néu
cAn) it nhét 12 70:30, va dang cha ¥ 1a it nhdt 12 90:10 (d9 tinh khiét dwoc diéu chinh 1a
70% / 90%) dbi voi cac chét ddng phan dbi anh khic twong tmg. Tot hon 1a thuat ngi
nay dung dé chi chét ddng phan ddi anh tuong tng vé& co ban tinh khiét. Thuat ngit “vé
co ban”, chéng han khi duoc st dung trong thudt ngit nhu "vé co ban tinh khiét" duoc
hiéu trong ngit canh cua sang ché dic biét c6 nghia 1a chit dong phan lap thé / ché
phém / hop chit v.v. tuong tng chira mot lugng it nhét 1a 90, dic biét it nhét 1a 95, va
dang chu y it nhét 12 99 phan trim trong lugng cla chét ddng phan lap thé / ché pham/
hop chét v.v. twong tmg & dang tinh khiét.

Thuat ngit "halogen" dugc dung dé chi flo, clo, brom hogc iot. Trong trudong
hop "halogen" 1a phﬁn tir thay thé ctia “nhém heteroaryl” dugc biéu thi bang “R', thi

thuat ngit “halogen” wu tién 14 flo hodc clo, va uu ti€n hon 1a flo.

Thuat ngit "alkyl", duoc ding doc 1ap hodc két hop, duge dung dé chi mach
hydrocacbon no thing hodc nhénh chua tir mét dén bdn nguyén tir cacbon. Thuat ngit
"(Cryalkyl” (cd x va y déu la s6 nguyén), duge ding dé chi nhém alkyl nhu duge dinh
nghia trén day chtra tr x dén y nguyén tir cacbon. Vi du nhém (C4)alkyl chira tr mét
dén bdn nguyén tir cacbon. Céc vi du vé nhom (C;.)alkyl 1a metyl, etyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec.-butyl va tert.-butyl. Cac vi du vé nhom (C3)alkyl 1a
metyl, etyl, n-propyl va iso-propyl. Céac vi du vé nhém (C;.)alkyl 1a metyl va etyl.
Trong trudong hop nhom "(Cy.y)alkyl" la phan tir thay thé cua “nhém heteroaryl” dugc
bidu thi bai “R', thi thuat ngit “(Cyy)alkyl” c6 nghia 1a metyl, etyl, n-propyl, iso-
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propyl, n-butyl, iso-butyl, sec.-butyl va fert.-butyl va wu tién la metyl, etyl, iso-propyl
va fert.-butyl. Trong truong hop nhom "(Cy.y)alkyl" la phan tir thay thé cia “nhom
heteroaryl” ma ban than n6 1a mot phan tir thay thé ctia nhom “nhém heteroaryl” dugc
bidu thi boi “R™ (hodc trong trudng hop nhém "(Cyxy)alkyl" 1a phan tir thay thé ctia
“nhém heteroaryl” dugc biéu thi bai “R'"<), thi thuat ngit “(Cy.)alkyl” c6 nghia 1a
metyl, etyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec.-butyl va tert.-butyl va uu ti€n
la metyl. Trong trudng hop R"™ 1a “(Cxy)alkyl”, thi thuat ngft nay c6 nghia la metyl,
etyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec.-butyl va fert.-butyl; wu tién la metyl,
etyl, iso-propyl va fert.-butyl; va uu tién hon 1a metyl, etyl va iso-propyl. Trong truong
hop R'™ 1a “(Cxy)alkyl”, thi thudt ngit nay c6 nghia 1a metyl, etyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec.-butyl va tert.-butyl; uvu tién la metyl va etyl; va uu tién hon la

metyl.

Thuat ngit "alkoxy", dugc dung doc 1ap hodc két hop, duoc ding dé chi nhém
alkyl-O-, trong d6 nhoém alkyl la nhu duoc dinh nghia trén ddy. Thuat nglt "(C.
yalkoxy" (cax vay déu 1a sb nguyén) duoc dung dé chi nhém alkoxy nhu dugc dinh
nghia trén ddy chira tir x &én y nguyén tir cacbon. Vi du nhém (C;4)alkoxy 1a nhém c6
cong thire (C;4)alkyl-O-, trong d6 thuat ngit "(C;4)alkyl" c6 nghia nhu néu trén. Céc
vi du vé& nhom (C,.)alkoxy 12 metoxy, etoxXy, n-propoxy, iso-propoxy, n-butoxy, iso-
butoxy, sec.-butoxy va tert.-butoxy. Cac vi du vé nhém (C;,)alkoxy 1a metoxy va
etoxy. Trong truong hop nhém "(Cy,)alkoxy" la phan tir thay thé cua “nhém
heteroaryl” duoc biéu thi béi “R', thi thuat ngit “(Cx.y)alkoxy” c6 nghia la metoxy,
etoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec.-butoxy va tert.-butoxy va
uu tién 1a metoxy. Trong trudng hop R* 14 “(Cyy)alkoxy", thuat ngft nay c6 nghia la
metoxy, etoxXy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec.-butoxy va ftert.-

butoxy va uu tién la etoxy.

Thuat nglt “hydroxy-(C;4)alkyl”, duoc dung doc 1ap hoac két hop, dugc dung
dé chi nhém alkyl nhu duoc dinh nghia trén diy chira tir mot dén bdn nguyén tir
cacbon, trong d6 mot nguyén tir hydro dugce thay thé bang hydroxy. Céc vi du vé nhém
ndy la hydroxy-metyl, 1-hydroxy-etyl, 2-hydroxy-etyl, 1-hydroxy-prop-1-yl, 2-
hydroxy-prop-1-yl, 3-hydroxy-prop-1-yl, 1-hydroxy-prop-2-yl, 2-hydroxy-prop-2-yl,
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1-hydroxy-but-1-yl, 2-hydroxy-but-1-yl, 3-hydroxy-but-1-yl, 4-hydroxy-but-1-yl, 1-
hydroxy-but-2-yl, 2-hydroxy-but-2-yl, 3-hydroxy-but-2-yl, 4-hydroxy-but-2-yl, 1-
hydroxy-2-metyl-prop-1-yl, 2-hydroxy-2-metyl-prop-1-yl, 3-hydroxy-2-metyl-prop-1-
yl, va 2-hydroxy-1,1-dimetyl-et-1-yl. Trong trudng hgp nhom “hydroxy-(C,4)alkyl” 1a
phén tr thay thé ctia “nhém heteroaryl” duoc bidu thi boi “R' (hoic trong truomg hop
“R! 13 “hydroxy-(C;.)alkyl”), thuat ngt “hydroxy-(C;.4)alkyl” c6 nghia la hydroxy-
metyl, 1-hydroxy-etyl, 2-hydroxy-etyl, 1-hydroxy-prop-1-yl, 2-hydroxy-prop-1-yl, 3-
hydroxy-prop-1-yl, 1-hydroxy-prop-2-yl, 2-hydroxy-prop-2-yl, 1-hydroxy-but-1-yl, 2-
hydroxy-but-1-yl, 3-hydroxy-but-1-yl, 4-hydroxy-but-1-yl, 1-hydroxy-but-2-yl, 2-
hydroxy-but-2-yl, 3-hydroxy-but-2-yl, 4-hydroxy-but-2-yl, 1-hydroxy-2-metyl-prop-1-
yl, 2-hydroxy-2-metyl-prop-1-yl, 3-hydroxy-2-metyl-prop-1-yl, va 2-hydroxy-1,1-
dimetyl-et-1-yl. Dugc uu tién 13 hydroxy-metyl va 1-hydroxy-etyl va dugc vu tién hon

la 1-hydroxy-etyl.

Thuét nglt "(Cyaya)alkoxy-(Cy.y)alkyl" (tit ca x, xa, y va ya déu 1a s6 nguyén)
duge dung dé chi nhém alkyl nhu duge dinh nghia trén déy chira tir x dén y nguyén tir
cacbon, trong d6 mét nguyén tir hydro duoc thay thé bang (Cxa-ya)alkoxy nhu dugc
dinh nghia trén day chua tir xa dén ya nguyén tir cacbon. Vi du "nhém (C;,)alkoxy-
(Cip)alkyl" dugc dung dé chi nhém (C,)alkyl nhu duge dinh nghia trén ddy chira mot
hodc hai nguyén tit cacbon, trong d6 mot nguyén tir hydro duoc thay thé bang (C,.
»)alkoxy nhu dugc dinh nghia trén ddy chita mét hodc hai nguyén ttt cacbon. Cac vi du
vé& nhém (C;»)alkoxy-(Cp)alkyl 1a metoxy-metyl, 1-metoxy-etyl, 2-metoxy-etyl,
etoxy-metyl, 1-etoxy-etyl va 2-etoxy-etyl. Trong truong hgp nhom “(Cy,)alkoxy-(C.
»)alkyl" 1a phin tir thay thé ctia “nhém heteroaryl” duoc bidu thi béi “R' (hodc trong
truong hop “RM™< 13 “(C}.)alkoxy-(C)alkyl"), thudt ngit “(C;,)alkoxy-(C;.p)alkyl"
c6 nghia 1a metoxy-metyl, 1-metoxy-etyl, 2-metoxy-etyl, etoxy-metyl, 1-etoxy-etyl va

2-etoxy-etyl va wu tién la metoxy-metyl.

Thuét ngft "floalkyl" dugc ding dé chi nhom alkyl nhu dugc dinh nghia trén
day chira mot hodc hai nguyén tir cacbon, trong d6 mot hoac nhidu (va c6 thé 14 tat ca)
nguyén tr hydro dugc thay thé bang flo. Thuat ngit "(Cy.y)floalkyl" (cax va'y déula sb
nguyén) duoc dung dé chi nhém floalkyl nhu dugc dinh nghia trén day chira tir x dény
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nguyén tir cacbon. Vi du, nhom (C;)floalkyl chira mét hodc hai nguyén tir cacbon
trong d6 mot dén nam nguyén t hydro dugc thay bang flo. Cac vi du dai dién vé
nhém (Cip)floalkyl 1a flometyl, diflometyl, triflometyl, 1-floetyl, 1,1-difloetyl, 2-
floetyl, 2,2-difloetyl, va 2,2,2-trifloetyl. Trong trudong hop nhom “(Cyy)floalkyl" 1a
phén tir thay thé cta “nhém heteroaryl” dugc biéu thi bai “R'“ (hodc trong trudng hop
“RIA 13 "(C,.y)floalkyl"), thuat ngft “(Cy.y)floalkyl” uu tién 1a c6 nghia la flometyl,
diflometyl, triflometyl, 1-floetyl, 1,1-difloetyl, 2-floetyl, 2,2-difloetyl, va 2,2,2-
trifloetyl va uu tién hon 1a diflometyl va triflometyl. Trong trudong hop R? 1a “(Cy.
Sfloalkyl", thuat ngit nay uu tién la c6 nghia la flometyl, diflometyl, triflometyl, 1-
floetyl, 1,1-difloetyl, 2-floetyl, 2,2-difloetyl, va 2,2 2-trifloetyl va uwu tién hon la
triflometyl.

Thuét ngit “(Cy.y)alkyl-cacbonyl” (ca x va'y déu 1a sb nguyén) dugc dung dé chi
nhém alkyl nhu dugce dinh nghia trén day chta tur x dén y nguyén tir cacbon, nd gin
vao phan con lai ctia phan tr qua nhom cacbonyl. Vi du nhém (Cyp)alkyl-cacbonyl
chira trong gdc alkyl mot hodc hai nguyén tir cacbon va gan vao phan con lai ciia phan
tir qua nhém cacbonyl. Cac vi du vé nhom “(C,.,)alkyl-cacbonyl” 1a metyl-cacbonyl va
etyl-cacbonyl. Trong trudong hop nhém “(C,;)alkyl-cacbonyl” la phan tir thay thé cua
“nhom heteroaryl” duoc biéu thi béi “R™ (hodc trong truong hop “R'< 13 «(C.
»)alkyl-cacbonyl”), thuat nglt “(C;y)alkyl-cacbonyl” c6 nghia la metyl-cacbonyl va

etyl-cacbonyl va uu tién 12 metyl-cacbonyl (axetyl).

Thuat ngit "xycloalkyl", duoc ding doc lap hodc Kkét hop, dugc dung dé chi
vong cacbon no chira tir ba dén séu nguyén tir cacbon. Thuét ngit "(Cy.y)xycloalkyl"
(cax vay déu la s6 nguyén), ding dé chi nhom xycloalkyl nhu duoc xac dinh trude
day chua tu x dén y nguyén tt cacbon. Vi du nhém (Cs)xycloalkyl chua tu ba dén
sau nguyén tir cacbon. Cac vi du vé nhom (Cs.¢)xycloalkyl 1a xyclopropyl, xyclobutyl,
xyclopentyl, va xyclohexyl. Trong truong hgp nhém *“(Cs.)xycloalkyl" la phan tir thay

1 (ho#c trong truong hop “R'™< 13

thé ctia “nhém heteroaryl” duoc biéu thi boi “R
“(Cs.¢)xycloalkyl"), thuét ngit “(Cs.¢)xycloalkyl” c6 nghia la xyclopropyl, xyclobutyl,

xyclopentyl va xyclohexyl, uu tién 1a xyclopropyl va xyclobutyl va uu tién hon la
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xyclopropyl. Trong trudng hop “R* 13 “(Cs.¢)xycloalkyl”, thuat ngit nay c6 nghia la
xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl va uu tién la xyclopropyl.

Thuét ngit “heteroaryl”, duoc dung doc 1ap hodc két hop, dugc dung dé chi
nhém heteroaryl nhu dugc dinh nghia cu thé va duoc thé hoic khong duoc thé nhu
duoc dinh nghia cu thé. Cac vi du vé nhom “heteroaryl, trong d6 heteroaryl nay la
vong thom hai vong hodc mdt vong co tr 5 dén 10 canh chira 1, 2 hodc 3 nguyén tir
khac loai doc lap duoc chon tir oxy, nito va luu huynh” 1a furanyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiophenyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrolyl,
imidazolyl, pyrazolyl, triazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl,
triazinyl, indolyl, isoindolyl, benzofuranyl, isobenzofuranyl, benzothiophenyl,
indazolyl,  benzimidazolyl, benzoxazolyl,  benzisoxazolyl, benzothiazolyl,
benzoisothiazoiyl, benzotriazolyl, benzoxadiazolyl, benzothiadiazolyl, quinolinyl,
isoquinolinyl, naphtyridinyl, xinolinyl, quinazolinyl, quinoxalinyl, phtalazinyl,
pyrolopyridinyl, pyrazolopyridinyl, va imidazopyridinyl. Trong treong hop nhom
heteroaryl c6 mot dinh nghia hep hon, danh sach cac vi du ¢6 thé 12 danh sach néu trén
nhung loai trir b6t dé twong tmg va&i dinh nghia hep hon nay. Chéng han, cac vi du vé
“nhém heteroaryl, trong d6 heteroaryl nay 1a vong thom mot vong 5 hodc 6 canh chtra
1, 2 hodc 3 nguyén tt khac loai doc lap dugc chon tir oxy, nito va luu huynh” la
furanyl, oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, thiazolyl, isothiazolyl,
thiadiazolyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, pyrazinyl, va triazinyl. Cac vi du dugc vu tién vé “nhom heteroaryl” dugc
bidu thi boi “R'™ la pyrazolyl (ddc biét la pyrazol-1-yl), triazolyl (dac biét la
[1,2,4]triazol-1-yl), indolyl (ddc biét la indol-1-yl), benzimidazolyl (ddc biét la
benzimidazol-1-yl) va imidazo[4,5-b]pyridinyl (dac biét la imidazo [4,5-b]pyridin-3-yl)
va uu tién nhét 1a [1,2,4]triazol-1-yl; nhém heteroaryl nay ¢ thé khong dugc thé hodc
duoc thé nhu dugc dinh nghia cu thé; cac vi du dugc uu tién vé “nhom heteroaryl
khong duoc thé hodc duoc thé” duoc biéu thi basi “R! 13 3-metyl-pyrazol-1-yl, 3-
metyl-[1,2,4]triazol-1-yl, 3-etyl-[1,2,4]triazol-1-yl, 3-isopropyl-[1,2,4]triazol-1-yl, 3-
tert.-butyl-[1,2,4]triazol-1-yl, 3-xyclopropyl-[1,2,4]triazol-1-yl, 3-xyclobutyl-
[1,2,4]triazol-1-y1, 3-metoxymetyl-[1,2,4]triazol-1-yl, 3-axetyl-[1,2,4]triazol-1-yl, 3-
(1-hydroxy-etyl)-[1,2,4]triazol-1-yl, 3-diflometyl-[1,2,4]triazol-1-yl,  3-triflometyl-
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[1,2,4]triazol-1-yl, 3 -phenyl-[1,2,4]triazol-1-yL, 3-(5-metyl-[1,2,4]oxadiazol-3-yl)-
[1,2,4]triazol-1-yl, 3-(pyridin-2-yl)-[1,2,4]triazol-1-yl, 5-metyl-[1,2,4]triazol-1-yl, 5-
etyl-[1,2,4]triazol-l-yl, 3,5-dimetyl-[1,2,4]triazol-1-yl, 3-etyl-5-metyl-[1,2,4]triazol-1-
yl, 5-etyl-3-metyl-[1,2,4]triazol-1-yl, 5-metoxy-indol-1-yl, 5-flo-indol-1-yl,
benzimidazol-1-yl va imidazo[4,5-b]pyridin-3-yl. Cac vi du khac 1a 3-etyl-pyrazol-1-yl
va 3-xyclopropyl-pyrazol-1-yl. Cac vi du duge uu tién vé “nhém heteroaryl” ma la
phﬁn ta thay thé cta nhém heteroaryl dugc biéu thi bsi “R' (hodc clia “nhom
heteroaryl” duoc biéu thi boi “R'¢) 13 oxadiazolyl (dac bi¢t 1a [1,2,4]oxadiazol-3-yl)
va pyridinyl (dac bigt la pyridin-2-yl); nhém heteroaryl nay c6 thé khong dugce thé
hodc duoc thé nhu duoc dinh nghia cu thé; cac vi du duge uu tién vé “nhém heteroaryl
khong duoc thé hodc duge thé” ma la phén tir thay thé cia nhém heteroaryl duoc biéu
thi boi “Rl (hodc cua “nhom heteroaryl khong duoc thé hoac duoc thé” duoc biéu thi

bai “R'™<) 12 5-metyl-[1 2,4]oxadiazol-3-yl va pyridin-2-yl.

2) M6t phuong an khéc cua sang ché @ cap dén hop chat c6 Cong thie (1) theo
phuong 4n 1), trong do

n 12 s6 nguyén bang 1 hodc 2;
Xl1aN;

R! 13 heteroaryl, trong d6 heteroaryl nay la vong thom hai vong hoac mot vong
6 tr 5 dén 10 canh chira 1, 2 hodc 3 nguyén tr nito, va trong do heteroaryl nay doc
lap khong duoc thé hogc duge thé mot Jin hodc hai lan, trong do céc phan t thay thé
nay doc 1ap duoc chon t nhém gém c6 (Ciy)alkyl; (Cs.¢)xycloalkyl; (Ci4)alkoxy; (Ci.
»)alkoxy-(Ci.p)alkyl; (C)alkyl-cacbonyl; hydroxy-(C,.4)alkyl; halogen; va (Ci.
»)floalkyl; va

R’ 12 (C5.¢)xycloalkyl, (C;4)alkoxy hoic (Cy.p)floalkyl;
va dé cap dén mudi (cu thé 1a mubi duoc dung) ctia cac hop chat nay.

3) Mot phuong an khéc cua sang ché @ cap dén hop chét c6 Cong thue (I) theo
phuong 4n 1), trong do
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n 14 s6 nguyén bang 1 hodc 2;
X1aN;

R! 14 nhém heteroaryl mot vong 5 canh chura 2 hodc 3 nguyén tt nito doc 1ap
duoc thé mot 1an hodc hai lan, trong do6 céc phﬁn tr thay thé nay doc 1ap dugc chon tur
nhom gdm c6 (Cja)alkyl, (Cs.¢)xycloalkyl, (C1)alkoxy-(Cyp)alkyl, hydroxy-(Ci.
alkyl va (C;,)floalkyl; hodc vong thom hai vong 9 canh chtta 1, 2 hodc 3 nguyén tu

nito khong duogc thé hodc duogc thé mot 1an biang (C4)alkoxy hodc halogen; va
R? 1a (Cs.¢)xycloalkyl, (Ci4)alkoxy hoic triflometyl;
va dé cap dén mubi (cu thé 1a mudi dugc dung) cua cac hop chét nay.

4) Mt phuong én khéc cta sing ché dé cap dén hop chit c6 Cong thuc (I) theo
phuong an bat ky trong s6 cac phuong an tir 1) dén 3), trong do

n 1a sO nguyén 1;
va dé cap dén muodi (cu the 1a mudi duoc dung) cua cac hgp chat nay.

5) Mot phuong an khéc cta sang ché dé cap dén hop chit c6 Cong thire (I) theo
phuong én bét ky trong s6 cac phuong an tir 1) dén 3), trong d6

n 14 sO nguyén 2;
va dé cap dén mudi (cu the 1a mudi duge dung) cua cac hop chat nay.

6) Mot phuong an khéc cta sang ché dé cap dén hop chit c6 Cong thue (I) theo
phuong an bat ky trong s cac phuong an tir 1) dén 5), trong do6

R! 13 nhom heteroaryl mot vong 5 canh chtta 2 hodc 3 nguyén tu nito doc 1ap
duoc thé mot 1an hoac hai lan, trong d6 cac phén ti thay thé nay doc 14p duoc chon tir

nhom gdm c6 (Cy.4)alkyl, (Cs)xycloalkyl va (Cio)floalkyl;
va dé cap dén mubi (cu thé 1a mudi duoc dung) ctia cac hop chét nay.

7) Mot phuong an khéc cta sang ché @& cap dén hop chit c¢6 Cong thuc (I) theo
phuong an bét ky trong sb cac phuong an tir 1) dén 6), trong do
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R? 1a triflometyl;
va dé cap dén mubi (cu thé 1a mudi dugc dung) ctia cac hop chét nay.

8) M6t phuong an khic cua sang ché d& cap dén cac hop chét c6 Cong thire (I)
theo phuong an 1), cling la cac hop chat ¢6 cong thirc (Ira)

Cong thuc (Ita)
trong do
n 12 s6 nguyén bang 1 hogc 2;

R™ 14 hydro, (C,4)alkyl, (Cse)xycloalkyl, (C;.p)alkoxy-(Cz)alkyl, (C;)alkyl-
cacbonyl, hydroxy-(C 4)alkyl, (Ci)floalkyl, phenyl hodc heteroaryl, trong do
heteroaryl nay 14 vong thom mot vong 5 hodc 6 canh chira 1, 2 hodc 3 nguyén tir khac
loai doc 1ap duge chon tir oxy, nito va luu huynh (uu tién 1a oxy va nito), va trong do

heteroaryl nay doc lap khong duoc thé hodc dugc thé mot 1an béng (Cig)alkyl;
R™® 13 hydro hoac (C,4)alkyl; va
R*1a (Cs.g)xycloalkyl, (Ci4)alkoxy hodc (Cyp)floalkyl;
va d& cap dén mubi (cu thé 12 mudi dugc dung) ciia cac hop chat nay.

9) Mot phuong én khac ctia sang ché dé& cap dén hop chét co Cong thie (Ira)
theo phuong an 8), trong do
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n 1a s6 nguyén bang 1 hodc 2;

R 13 (Croalkyl, (Cagxycloalkyl, (Ci2)alkoxy-(Cioalkyl, (C12)alkyl-
cacbonyl, hydroxy-(C;.4)alkyl hodc (Cip)floalkyl; va R!® 13 hydro hoac (Ci4)alkyl;

hoac
R 13 hydro va R'® 1a (Cy.p)alkyl;
va
R? 12 (C3.6)xycloalkyl, (C;.4)alkoxy ho#c (Co)floalkyl;
va dé cap dén mudi (cu thé 1a mubi duoc dung) cua cac hop chét nay.

10) Mot phuong an khéc cua sang ché dé cap dén hop chit c6 Cong thuc (Ira)
theo phuong an 8), trong do

n 1a s& nguyén bang 1 hodc 2;

R 13 (C;.0)alkyl hodc (Cs.¢)xycloalkyl;

R'® 13 hydro hodc (Cy4)alkyl; va

R? 1a xyclopropyl, etoxy hodc triflometyl;

va dé cap dén mubi (cu thé 1a mubi dugc dung) cuia cac hop chét nay.

11) Mot phuong én khéc cua sang ché dé cap dén hop chét c6 Cong thuc (Ira)
theo phuong an bét ky trong sb cac phuong an tir 8) dén 10), trong d6

n 1a s6 nguyén 1;
va dé cap dén mudi (cu the 1a mudi duoc dung) cua cac hop chat nay.

12) Mot phuong an khéc cia sang ché d cap dén hop chat c6 Cong thic (Ira)
theo phuong an bét ky trong s6 cac phuong an tir 8) dén 10), trong d6

n 14 s6 nguyén 2;

va dé cap dén mudi (cu the 1a mudi duoc dung) cua cac hop chat nay.
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13) Mot phuong én khéc ciia sang ché dé cap dén hop chat ¢6 Cong thuc (Ira)
theo phuong an bét ky trong s6 cac phuong 4n 8), 9), 11) hodc 12), trong d6

R"™ 1a (Ciyalkyl, (Csg)xycloalkyl, (Cip)alkoxy-(Cis)alkyl, hydroxy-(C;.
s)alkyl hodc (C;,)floalkyl;

va d& cap dén muoi (cu the 1a mudi duge dung) ctia cac hop chat nay.

14) Mot phuong an khac cua sang ché d cap dén hop chét c6 Cong thirc (Ira)
theo phuong an bét ky trong s6 cac phuong 4n 8), 9), 11) hodc 12), trong d6

R'™ 12 (C,s)alkyl hodc (Cs.)xycloalkyl;
va dé cap dén mubi (cu thé 1a mudi duge dung) ctia cac hop chat nay.

15) M6t phuong an khéc cua sang ché dé cap dén hop chét c6 Cong thirc (Ita)
theo phuong an bat ky trong s6 cac phuong 4n tir 8) dén 12), trong d6

R' 1a metyl, etyl, iso-propyl hodc xyclopropyl;
va dé cap dén mudi (cu thé 1a mudi duge dung) ctia cac hop chét nay.

16) Mot phuong an khéc ciia sang ché dé cap dén hop chat co Cong thuce (Ira)
theo phuong an bét ky trong sd cac phuong an tir 8) dén 15), trong d6

R'® 14 hydro;
va dé cap dén mudi (cu thé 1a mudi duge dung) ctia cac hop chét nay.

17) Mét phuong an khéc cua sang ché d& cap dén hop chét c6 Cong thirc (Ira)
theo phuong an bét ky trong s6 cac phuong an tir 8) dén 15), trong d6

R'® 1a metyl;
va dé cap dén mudi (cu thé 12 mubi duge dung) cua cac hop chét nay.

18) Mot phuong an khac cua sang ché dé cap dén hop chét c6 Cong thire (Ira)
theo phuong an bét ky trong s6 cac phuong 4n 8), 9) hodc tir 11) dén 17), trong do6

R 1a (C;.4)alkoxy hodc (Cy,)floalkyl;
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va dé cap dén mudi (cu thé 1a muoi duge dung) ctia cac hop chat nay.

19) Mot phuong an khéc cua sang ché d& cap dén hop chat c6 Cong thirc (Ira)

theo phuong 4n bat ky trong sd cac phuong 4n tir 8) dén 17), trong d6
R? 12 triflometyl;
va dé cap dén mubi (cu thé 1a mudi duoc dung) clia cc hogp chét nay.

20) Mot phuong an khac cua sang ché dé cap dén hop chat theo phuong an bat
k¥ trong s6 cac phuong 4n tir 1) dén 19), trong d6 cau hinh tuyét d6i cua tam lap thé 1a

nhu dugc mo ta trong cdng thire (Isy)

CF3
N:<
N

ol
A

R1

NTNX
RVQX/

(Ist1)
va dé cap dén mubi (cu thé 12 mudi duoge dung) ctia cac hop chét nay.

21) M6t phuong an khac cua sang ché dé cap dén hop chit theo phuong 4n bat
ky trong sé cac phuong 4n tir 1) dén 19), trong do6 cu hinh tuyét dbi cua tam 1ap thé 1a

nhu dugc mé ta trong cdng thue (Isp)
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(Ise)
va dé cap dén mubi (cu thé 1a mudi duge dung) cia cic hop chat nay.

22) Vi du v& hop chét c6 Cong thire (I) nhu dugc dinh nghia trong phuong 4n 1)

duoc chon tir nhém gom:

2-(3-tert-butyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-xyclopropyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[ 2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yI)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-4-[4-(2-etoxy-pyrimidin-5-y1)-2-
triflometyl-thiazol-5-yl]-2-hydroxymetyl-piperazin-1-yl}-etanon;
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1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl1]-2-
hydroxymetyl-piperazin-1-yl}-2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-etanon;

1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(6-triflometyl-pyridin-3-yl)-thiazol-
5-yl]-piperazin-1-y1}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

2-benzoimidazol-1-yl-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(5-flo-indol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflomety]-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metoxy-indol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-y1}-2-(3-metoxymetyl-[ 1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-[3-(5-metyl-[1,2,4]Joxadiazol-3-yl)-[1,2,4]triazol-1-yl]-

etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yI)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-phenyl-[1,2,4]triazol-1-yl)-etanon;
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2-(3-axetyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-[3-(1-hydroxy-etyl)-[1,2,4]triazol-1-yl]-1-{(R)-2-hydroxymetyl-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-pyridin-2-yl-[1,2,4]triazol-1-yl)-etanon;

2-(3-etyl-5-metyl-[1,2,4]triazol-1-y1)-1 -{(R)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(5-etyl-3-metyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4- [2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1 -{(R)-2-(2-hydroxy-etyl)-4-[2-triﬂ0metyl-4-(2-triﬂometyl-pyrimidin-S-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

2-(3-xyclobutyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4- [2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-tert-butyl-[1,2,4]triazol-1-yl)-1-{ (R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-xyclopropyl-[1,2,4]triazol-1-yl)-1-{ (R)-2-(2-hydroxy-etyl)-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1 -yl}-etanon;

2-(3-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4- [2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;
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2-(5-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-3-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metyl-[1,2.,4]triazol-1-yl)-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon; va

2-(3-diflometyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

hodc mudi (cu thé 1a mudi duoc dung) ctia cac hop chét nay.

23) Céac vi du khac vé hop chat c6 Cong thirc (I) nhu duge dinh nghia trong

phuong an 1) dugc chon tir nhém gom:

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

2-(3-etyl-pyrazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-xyclopropyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

2-(3-etyl-pyrazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon; va
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2-(3-xyclopropyl-pyrazol-1-yl)-1-{(S)-2-hydroxymetyl-4- [2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

hodc mubi (cu thé 1a mudi dugc dung) ctia cic hop chat nay.

24) Theo dd, sang ché d& cap dén cac hop chét c6 Cong thue (I) nhu duge xac
dinh trong phuong an 1), cac hop chét c6 Cong thirc (Ita) nhu duge xac dinh trong
phuong an 8), cdc hop chit c6 Cong thic (Igy) nhu duge xac dinh trong phuong an
20), cac hop chét ¢6 Cong thic (Isp) nhu duge xac dinh trong phuong an 21), va dén
céc hop chit ma duoc gidi han thém bdi cac dau hiéu cta phuong én bat ky trong sb
céc phuong an tir 2) dén 7), tir 9) dén 19), 22) va 23), c6 xét dén su phu thude cta
ching; va dén cac mudi duoc dung ctia chung. Cac hop chét nay 13 hitu hiéu dé dung
1am thubc, dic biét 1a thube trong didu tri cac rdi loan lién quan dén roi loan chuc ning
ctia thu thé8 CXCR3 hodc r6i loan chic ning cla cac phéi tir truyén tin hiéu qua
CXCR3, nhu dac biét 1a cac rdi loan tu mién dich, cac bénh viém, cac bénh truyén
nhiém, chirmg dao thai bd phan ghép, chimg xo hoa, cac 161 loan thoai hoa than kinh va
bénh ung thu. Vi vay, cac phuong én cu thé dudi day lién quan dén cac hop chét c6
Cong thite (1), (Ira), (Isu) va (Isp) c6 thé ton tai va duge du dinh va dugc boe 16 cu thé

& day ¢ dang riéng biét:

1, 241, 3+1, 4+1, 44241, 4+3+1, 5+1, 5+2+1, 5+3+1, 6+1, 6+2+1, 6+3+1,
6+4+1, 6+4+2+1, 6+4+3+1, 6+5+1, 6+5+2+1, 6+5+3+1, T+1, T+2+1, TH3+1, T+a+1,
THA42+1, T3], TH5+L, TH5H2+L, 7543+, TH6+1, TH6+2+1l, THo+3+],
7+6+4+1,7+6+4+2+1,7+6+4+3+1,7+6+5+1,7+6+5+2+1,7+6+5+3+1,8+1,9+8+L
10-+8+1, 11+8+1, 11+9+8+1, 11+10+8+1, 12+8+1, 12+9+8+1, 12+10+8+1, 13+8+1,
1349+8+1, 13+11+8+1, 13+11+9+8+1, 13+11+10+8+1, 13+12+8+1, 13+12+9+8+1,
13+124+10+8+1, 14+8+1, 14+9+8+1, 14+11+8+1, 14+1149+8+1, 14+11+10+8+1,
14+1248+1, 14+12+9+8+1, 14+12+10+8+1, 15+8+1, 15+9+8+1, 15+10+8+1,
15+11+8+1,  15+11+9+8+1,  15+11+10+8+1,  15+12+8+1,  15+12+9+8+1,
15+12+10+8+1, 16+8+1, 16+9+8+1, 16+10+8+1, 16+11+8+1, 16+11+9+8+1,
16+11+10+8+1,  16+12+8+1,  16+12+9+8+1,  16+12+10+8+1,  16+13+8+1,
16+13+9+8+1, 16+13+11+8+1, 16+13+11+9+8+1, 16+13+11+10+8+1,
16+13+12+8+1, 16+13+12+9+8+1, 16+13+12+10+8+1, 16+14+8+1, 16+14+9+8+1,
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16+14+11+8+1, 16+14+11+9+8+1, 16+14+11+10+8+1, 16+14+12+8+1,
16+14+12+9+8+1, 16+14+12+10+8+1, 16+15+8+1, 16+15+9+8+1, 16+15+10+8+1,
16+15+11+8+1, 16+15+11+9+8+1, 16+15+11+10+8+1, 16+15+12+8+1,
16+15+12+9+8+1, 16+15+12+10+8+1, 17+8+1, 17+9+8+1, 17+10+8+1, 17+11+8+1,
17+11+9+8+1,  17+11+10+8+1, 17+12+8+1, 17+12+9+8+1, 17+12+10+8+1,
17+13+8+1, 17+13+9+8+1, 17+13+11+8+1, 17+13+11+9+8+1, 17+13+11+ 10+8+1,
17+13+12+8+1, 17+13+12+9+8+1, 17+13+12+10+8+1, 17+14+8+1, 17+14+9+8+1,
17+14+11+8+1, 17+14+11+9+8+1, 17+14+11+10+8+1, 17+14+12+8+1,
17+14+12+9+8+1, 17+14+12+10+8+1, 17+15+8+1, 17+15+9+8+1, 17+15+10+8+1,
17+15+11+8+1, 17+15+11+9+8+1, 17+15+11+10+8+1, 17+15+12+8+1,
17+15+12+9+8+1,  17+15+12+10+8+1,  18+8+1,  18+9+8+1,  18+11+8+1,
18+11+9+8+1, 18+11+10+8+1, 18+12+8+1, 18+12+9+8+1, 18+12+10+8+1,
18+13+8+1, 18+13+9+8+1, 18+13+11+8+1, 18+13+11+9+8+1, 18+13+11+10+8+1,
18+13+12+8+1, 18+13+12+9+8+1, 18+13+12+10+8+1, 18+14+8+1, 18+14+9+8+1,
18+14+11+8+1, 18+14+11+9+8+1, 18+14+11+10+8+1, 18+14+12+8+1,
18+14+12+9+8+1, 18+14+12+10+8+1, 18+15+8+1, 18+15+9+8+1, 18+15+10+8+1,
18+15+11+8+1, 18+15+11+9+8+1, 18+15+11+10+8+1, 18+15+12+8+1,
18+15+12+9+8+1, 18+15+12+10+8+1, 18+16+8+1, 18+16+9+8+1, 18+16+10+8+1,
18+16+11+8+1, 18+16+11+9+8+1, 18+16+11+10+8+1, 18+16+12+8+1,
18+16+12+9+8+1, 18+16+12+10+8+1, 18+16+13+8+1, 18+16+13+9+8+1,

18+16+13+11+8+1, 18+16+13+11+9+8+1, 18+16+13+11+10+8+1,
18+16+13+12+8+1, 18+16+13+12+9+8+1, 18+16+13+12+10+8+1, 18+16+14+8+1,
18+16+14+9+8+1, 18+16+14-+11+8+1, 18+16+14+11+9+8+1,
18+16+14+11+10+8+1, 18+16+14+12+8+1, 18+16+14+12+9+8+1,
18+16+14+12+10+8+1, 18+16+15+8+1, 18+16+15+9+8+1, 18+16+15+10+8+1,
18+16+15+11+8+1, 18+16+ 15+11+9+8+1, 18+16+15+11+10+8+1,
18+16+15+12+8+1, 18+16+15+12+9+8+1, 18+16+15+12+10+8+1, 18+17+8+1,
18+17+9+8+1, 18+17+10+8+1, 18+17+11+8+1, 18+17+11+9+8+1,

18+17+11+10+8+1,  18+17+12+8+1,  18+17+12+9+8+1,  18+17+12+10+8+1,
184+17+13+8+1, 18+17+13+9+8+1, 18+17+13+11+8+1, 18+17+13+11+9+8+1,
18+17+13+11+10+8+1, 18+17+13+12+8+1, 18+17+13+12+9+8+1, 18+17+13+12+
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10+8+1, 18+17+14+8+1, 18+17+14+9+8+1, 18+17+14+11+8+1,
18+17+14+11+9+8+1, 18+17+14+11+10+8+1, 18+17+14+12+8+1,
18+17+14+1249+8+1, 18+17+14+12+10+8+1, 18+17+15+8+1, 18+17+15+9+8+1,
18+17+15+10+8+1, 18+17+15+114+8+1, 18+17+15+11+9+8+1,
18+17+15+11+10+8+1, 18+17+15+12+8+1, 18+17+15+12+9+8+1,

18+17+15+12+10+8+1, 19+8+1, 19+9+8+1, 19+10+8+1, 19+11+8+1, 19+11+9+8+1,
19+11+10+8+1,  19+12+8+1,  19+12+9+8+1,  19+12+10+8+1,  19+13+8+1,
19+13+9+8+1, 19+13+11+8+1, 19+13+11+9+8+1, 19+13+11+10+8+1,
19+13+12+8+1, 19+13+12+9+8+1, 19+13+12+10+8+1, 19+14+8+1, 19+14+9+8+1,
19+14+11+8+1, 19+14+11+9+8+1, 19+14+11+10+8+1, 19+14+12+8+1,
19+14+1249+8+1, 19+14+12+10+8+1, 19+15+8+1, 19+15+9+8+1, 19+15+10+8+1,
19+15+11+8+1, 19+15+11+9+8+1, 19+15+11+10+8+1, 19+15+12+8+1,
19+15+12+9+8+1, 19+15+12+10+8+1, 19+16+8+1, 19+16+9+8+1, 19+16+10+8+1,
19+16+11+8+1, 19+16+11+9+8+1, 19+16+11+10+8+1, 19+16+12+8+1,
19+16+12+9+8+1, 19+16+12+10+8+1, 19+16+13+8+1, 19+16+13+9+8+1,
19+16+13+11+8+1, 19+16+13+11+9+8+1, 19+16+13+11+10+8+1,
19+16+13+12+48+1, 19+16+13+12+9+8+1, 19+16+13+12+10+8+1, 19+16+14+8+1,
19+16+14+9+8+1, 19+16+14+11+8+1, 19+16+14+11+9+8+1,
19+16+14+11+10+8+1, 19+16+14+12+8+1, 19+16+14+12+9+8+1,
19+16+14+12+10+8+1, 19+16+15+8+1, 19+16+15+9+8+1, 19+16+15+10+8+1,

19+16+15+11+8+1, 19+16+15+11+9+8+1, 19+16+15+11+10+8+1,
19+16+15+12+48+1, 19+16+15+12+9+8+1, 19+16+15+12+10+8+1, 19+17+8+1,
19+17+9+8+1, 19+17+10+8+1, 19+17+11+8+1, 19+17+11+9+8+1,

19+17+11+10+8+1,  19+17+12+8+1,  19+17+12+9+8+1,  19+17+12+10+8+1,
19+17+13+8+1,  19+17+13+9+8+1, 19+17+13+11+8+1, 19+17+13+11+9+8+1,

19+17+13+11+10+8+1, 19+17+13+12+8+1, 19-+17+13+12+9+8+1,
19+17+13+12+10+8+1, 19+17+14+8+1, 19+17+14+9+8+1, 19+17+14+11+8+1,
19+17+14+11+9+8+1, 19+17+14+11+10+8+1, 19+17+14+12+8+1,
19+17+14+12+9+8+1, 19+17+14+12+10+8+1, 19+17+15+8+1, 19+17+15+9+8+1,
19+17+15+10+8+1, 19+17+15+114+8+1, 19+17+15+11+9+8+1,
19+17+15+11+10+8+1, 19+17+15+12+8+1, 19+17+15+12+9+8+1,
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19417+15+12+10+8+1, 20+1, 20+2+1, 20+3+1, 20+4+1, 20+4+2+1, 20+4+3+1,
2045+1, 20+5+2+1, 20+5+3+1, 20+6+1, 20+6+2+1, 20+6+3+1, 20+6+4+1,
20+6+4+2+1, 20+6+4+3+1, 20+6+5+1, 20+6+5+2+1, 20+6+5+3+1, 20+7+1,
20+7+2+1,  20+7+3+1,  20+7+4+1,  20+T7+H4+2+4], 20+7+4+3+1,  20+7+5+1,
20+7+5+2+1, 20+7+5+3+1, 20+7+6+1, 20+7+6+2+1, 20+7+6+3+1, 20+7+6+4+1,
20+7+6+4+2+1, 20+7+6+4+3+1, 20+7+6+5+1, 20+7+6+5+2+1, 20+7+6+5+3+1,
20+8+1, 20+9+8+1, 20+10+8+1, 20+11+8+1, 20+11+9+8+1, 20+11+10+8+1,
20+12+8+1,  20-+12+9+8+1,  20+12+10+8+1, 20+13+8+1,  20+13+9+8+1,
20+13+11+8+1, 20+13+11+9+8+1, 20+13+11+10+8+1, 20+13+12+8+1,
20+13+12+9+8+1,20+13+12+10+8+1,20+l4+8+1,20+14+9+8+1,20+14+11+8+1,
20+14+1149+8+1,  20+14+11+10+8+1,  20+14+12+8+1, 20+14+12+9+8+1,
20+14+12+10+8+1, 20+15+8+1, 20+15+9+8+1, 20+15+10+8+1, 20+15+11+8+1,
20+15+114+9+8+1,  20+15+11+10+8+1,  20+15+12+8+1, 20+15+12+9+8+1,
20+15+12+10+8+1, 20+16+8+1, 20+16+9+8+1, 20+16+10+8+1, 20+16+11+8+1,
20+16+11+9+8+1, 20+16+11+10+8+1,  20+16+12+8+1,  20+16+12+9+8+1,
20+16+12+10+8+1,  20+16+13+8+1,  20+16+13+9+8+1, 20+16+13+11+8+1,

20+16+13+11+9+8+1, 20+16+13+11+10+8+1, 20+16+13+12+8+1,
20+16+13+12+9+8+1, 20+16+13+12+10+8+1, 20+16+14+8+1, 20+16+14+9+8+1,
20+16+14+11+8+1, 20+16+14+11+9+8+1, 20+16+14+11+10+8+1,

20+16+14+12+8+1,20+16+14+12+9+8+1,20+16+14+12+10+8+1,20+16+15+8+1,
20+16+15+9+8+1, 20+16+15+10+8+1, 20+16+15+11+8+1, 20+16+15+11+9+8+1,
20+16+15+11+10+8+1, 20+16+15+12+8+1, 20+16+15+12+9+8+1,
20+16+15+12+10+8+1,2O+17+8+1320+17+9+8+1,20+17+10+8+1,20+17+11+8+1,
20+17+11+9+8+1,  20+17+11+10+8+1,  20+17+12+8+1, 20+17+12+9+8+1,
20+17+12+1048+1,  20+17+13+8+1,  20+17+13+9+8+1, 20+17+13+11+8+1,

20+17+13+11+9+8+1, 20+17+13+11+10+8+1, 20+17+13+12+8+1,
20+17+13+12+9+8+1, 20+17+13+12+10+8+1, 20+17+14+8+1, 20+17+14+9+8+1,
20+17+14+11+8+1, 20+17+14+11+9+8+1, 20+17+14+11+10+8+1,

20+17+14+12+8+1,20+17+14+12+9+8+1,20+17+14+12+10+8+1,20+17+15+8+1,
20+17+15+9+8+1, 20+17+15+10+8+1, 20+17+15+11+8+1, 20+17+15+11+9+8+1,
20+17+15+11+10+8+1, 20+17+15+12+8+1, 20+17+15+12+9+8+1, 20+17+15+12+
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10+8+1,  20+18+8+1,  20+18+9+8+1,  20+18+11+8+1,  20+18+11+9+8+1,
20+18+11+10+8+1,  20+18+12+8+1, 20+18+12+9+8+1,  20+18+12+10+8+1,
20+18+13+8+1, 20+18+13+9+8+1, 20+18+13+11+8+1, 20+18+ 13+11+9+8+1,

20+18+13+11+10+8+1, 20+18+13+12+8+1, 20+18-+13+12+9+8+1,
20+18+13+12+10+8+1, 20+18+14+8+1, 20+18+14+9+8+1, 20+18+14+11+8+1,
20+18+14+11+9+8+1, 20+18+14+11+10+8+1, 20+18+14+12+8+1,
20+18+14+12+9+8+1, 20+18+14+12+10+8+1, 20+18+15+8+1, 20+18+15+9+8+1,
20+18+15+10+8+1, 20+18+15+11+8+1, 20+18+15+11+9+8+1,
20+18+15+11+10+8+1, 20+18+15+12+8+1, 20+18+15+12+9+8+1,
20+18+15+12+10+8+1, 20+18+16+8+1, 20+18+16+9+8+1, 20+18+16+10+8+1,
20+18+16+11+8+1, 20+18+16+11+9+8+1, 20+18+16+11+10+8+1,
20+18+16+12+8+1, 20+18+16+12+9+8+1, 20+18+16+12+10+8+1,
20+18+16+13+8+1, 20+18+16+13+9+8+1, 20+18+16+13+11+8+1, 20+18+16+13+
11+9+8+1, 20+18+16+13+11+10+8+1, 20+18+16+13+12+8+1,
20+18+16+13+12+9+8+1,  20+18+16+13+12+  10+8+1,  20+18+16+14+8+1,
20+18+16+14+9+8+1, 20+18+16+14+11+8+1, 20+18+16+14+11+9+8+1,
20+18+16+14+11+10+8+1,  20+18+16+14+12+8+1,  20+18+16+14+12+9+8+1,
20+18+16+14+12+10+8+1, 20+18+16+15+8+1, 20+18+16+15+9+8+1,

20+18+16+15+10+8+1,  20+18+16+15+11+8+1,  20+18+16+15+11+  9+8+1,
20+18+16+15+11+10+8+1,  20+18+16+15+12+8+1,  20+18+16+15+12+9+8+1,
20+18+16+15+12+10+ 8+1, 20+18+17+8+1, 20+18+17+9+8+1, 20+18+17+10+8+1,

20+18+17+11+8+1, 20+18+17+11+9+8+1, 20+18+17+11+10+8+1,
20+18+17+12+8+1, 20+18+17+12+9+8+1, 20+18+17+12+10+8+1,
20+18+17+13+8+1, 20+18+17+13+9+8+1, 20+18+17+13+11+8+1,
20+18+17+13+1149+8+1, 20+18+17+13+11+10+8+1, 20+18+ 17+13+12+8+1,
20+18+17+13+12+9+8+1, 20+18+17+13+12+10+8+1, 20+18+17+14+8+1,

20+18+17+14+9+ 8+1, 20+18+17+14+11+8+1, 20+18+17+14+11+9+8+1,
20+18+17+14+11+10+8+1,  20+18+17+14+12+8+1,  20+18+17+14+12+9+8+1,
20+18+17+14+12+10+8+1, 20+18+17+15+8+1, 20+18+17+15+9+8+1,
20+18+17+15+10+8+1, 20+18+17+15+114+8+1, 20+18+17+15+11+9+8+1,
20+18+17+15+11+10+8+1,  20+18+17+15+12+8+1,  20+18+17+15+12+9+8+1,
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20+18+17+15+12+10+8+1, 20+19+8+1, 20+19+9+8+1, 20+19+10+8+1,
20+19+11+8+1, 20+19+11+9+8+1, 20+19+11+10+8+1, 20+19+12+8+1,
20+19+12+9+8+1,  20+19+12+10+8+1,  20+19+13+8+1,  20+19+13+9+8+1,

20+19+13+11+8+1, 20+19+13+11+9+8+1, 20+19+13+11+10+8+1,
20+19+13+12+8+1, 20+19+13+12+9+8+1, 20+19+13+12+10+8+1, 20+19+14+8+1,
20-+19+14+9+8+1, 20+19+14+11+8+1, 20+19+14+11+9+8+1,
20+19+14+11+10+8+1, 20+19+14+12+8+1, 20+19+14+12+9+8+1,
20+19+14+12+10+8+1, 20+19+15+8+1, 20+19+15+9+8+1, 20+19+15+10+8+1,
20+19+15+11+8+1, 20+19+15+11+9+8+1, 20+19+15+11+10+8+1,

20-+19+15+12+8+1, 20+19+15+12+9+8+1, 20+19+15+12+10+8+1, 20+19+16+8+1,
20+19+16+9+8+1, 20+19+16+10+8+1, 20+19+16+11+8+1, 20+19+ 16+11+9+8+1,
20+19+16+11+10+8+1, 20+19+16+12+8+1, 20+19+16+12+9+8+1,
20+19+16+12+10+8+1, 20+19+16+13+8+1, 20+19+16+13+9+8+1,
20+19+16+13+11+8+1, 20+19+16+13+11+9+8+1, 20+19+16+13+ 11+10+8+1,
20+19+16+13+12+8+1,  20+19+16+13+12+9+8+1,  20+19+16+13+12+10+8+1,

20+19+16+14+8+1, 20+19+16+14+9+8+1, 20+19+16+14+11+8+1,
20+19+16+14+1149+8+1,  20+19+16+14+11+10+8+1,  20+19+16+14+12+8+1,
20+19+16+14+12+9+8+1, 20+19+16+14+12+10+8+1, 20+19+16+15+8+1,
20+19+16+15+9+8+1, 20+19+16+15+10+8+1, 20+19+16+15+11+8+1,
20+19+16+15+1149+8+1,  20+19+16+15+11+10+8+1,  20+19+16+15+12+8+1,
20+19+16+15+12+9+8+1, 20+19+16+15+12+10+8+1, 20+19+17+8+1,
20+19+17+9+8+1, 20+19+17+10+8+1, 20+19+17+11+8+1, 20+19+17+11+9+8+1,
20+19+17+11+10+8+1, 20+19+17+12+8+1, 20+19+17+12+9+8+1,
20+19+17+12+10+8+1, 20+19+17+13+8+1, 20+19+17+13+9+8+1,

20+19+17+13+11+8+1,  20+19+17+13+11+9+8+1,  20+19+17+13+11+10+8+1,
20+19+17+13+12+8+1,  20+19+17+13+12+9+8+1,  20+19+17+13+12+10+8+1,

20+19+17+14+8+1, 20+19+17+14+9+8+1, 20+19+17+14+11+8+1,
20+19+17+14+11+9+8+1,  20+19+17+14+11+10+8+1,  20+19+17+14+12+8+1,
20+19+17+14+12+9+8+1, 20+19+17+14+12+10+8+1, 20+19+17+15+8+1,
20+19+17+15+9+8+1, 20+19+17+15+10+8+1, 20+19+17+15+11+8+1,

20+19+17+15+11+9+8+1,  20+19+17+15+11+10+8+1,  20+19+17+15+12+8+1,
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20+19+17+15+12+9+8+1, 20+19+17+15+12+10+8+1, 21+1, 21+2+1, 21+3+1,
21+4+1, 21+442+1, 21+4+3+1, 21+5+1, 214+5+2+1, 21+5+3+1, 21+6+1, 21+6+2+1,
21+6+3+1, 21+6+4+1, 21+6+4+2+1, 21+6+4+3+1, 21+6+5+1, 21+6+5+2+1,
214+6+5+3+1, 214+7+1, 21+74+2+1, 21+7+3+1, 21+7+4+1, 21+7+4+2+1, 21+7+4+3+1,
21+7+5+1, 21+7+5+2+1, 21+7+5+3+1, 214+7+6+1, 21+7+6+2+1, 21+7+6+3+1,
2147+6+4+1, 21+7+6+4+2+1, 21+7+6+4+3+1, 21+7+6+5+1, 21+7+6+5+2+1,
21+7+6+5+3+1, 21+8+1, 21+9+8+1, 21+10+8+1, 21+11+8+1, 2I1+11+9+8+1,
21+11+10+8+1,  21+12+8+1,  21+12+9+8+1,  21+12+10+8+1,  21+13+8+1,
21+13+9+8+1, 21+13+11+8+1, 21+13+11+9+8+1, 21+13+11+10+8+1,
21+13+12+8+1, 21+13+12+9+8+1, 21+13+12+10+8+1, 21+14+8+1, 21+14+9+8+1,
21+14+11+8+1, 21+14+11+9+8+1, 21+14+11+10+8+1, 21+14+12+8+1,
21+14+12+9+8+1, 21+14+12+10+8+1, 21+15+8+1, 21+15+9+8+1, 21+15+10+8+1,
21+15+11+8+1, 21+15+11+49+8+1, 21+15+11+10+8+1, 21+15+12+8+1,
21+15+124+9+8+1, 21+15+12+10+8+1, 21+16+8+1, 21+16+9+8+1, 21+16+10+8+1,
21+16+11+8+1, 21+16+11+9+8+1, 21+16+11+10+8+1, 21+16+12+8+1,
21+16+12+9+8+1,  21+16+12+10+8+1,  21+16+13+8+1,  21+16+13+9+8+1,

21+16+13+11+8+1, 21+16+13+11+9+8+1, 21+16+13+11+10+8+1,
21+16+13+12+8+1, 21+16+13+12+9+8+1, 21+16+13+12+10+8+1, 21+16+14-+8+1,
21+16+14+9+8+1, 21+16+14+11+8+1, 21+16+14+11+9+8+1,
21+16+14+11+10+8+1, 21+16+14+12+8+1, 21+16+14+12+9+8+1,
21+16+14+12+10+8+1, 21+16+15+8+1, 21+16+15+9+8+1, 21+16+15+10+8+1,
21+16+15+11+8+1, 21+16+15+11+9+8+1, 21+16+15+11+10+8+1,
21+16+15+12+8+1, 21+16+15+12+9+8+1, 21+16+15+12+10+8+1, 21+17+8+1,
21+17+9+8+1, 21+17+10+8+1, 21+17+11+8+1, 21+17+11+9+8+1,

214+17+11+10+8+1,  21+17+12+8+1,  21+17+12+9+8+1,  21+17+12+10+8+1,
21+17+13+8+1, 21+17+13+9+8+1, 21+17+13+11+8+1, 21+17+13+11+9+8+1,

21+17+13+11+10+8+1, 21+17+13+12+8+1, 21+17+13+12+9+8+1,
214+17+13+12+10+8+1, 21+17+14+8+1, 21+17+14+9+8+1, 21+17+14+11+8+1,
21+17+14+11+9+8+1, 21+17+14+11+10+8+1, 21+17+14+12+8+1,
21+17+14+1249+8+1, 21+17+14+12+10+8+1, 21+17+15+8+1, 21+17+15+9+8+1,
21+17+15+10+8+1, 21+17+15+11+8+1, 21+17+15+11+9+8+1,
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21+17+15+11+10+8+1, 21+17+15+12+8+1, 21+17+15+12+9+8+1,
21+17+15+12+10+8+1, 21+18+8+1, 21+18+9+8+1, 21+18+11+8+1,
21+18+114+9+8+1,  21+18+11+10+8+1,  21+18+12+8+1,  21+18+12+9+8+1,
21+18+12+10+8+1,  21+18+13+8+1,  21+18+13+9+8+1,  21+18+13+11+8+1,

21+18+13+11+9+8+1, 21+18+13+11+10+8+1, 21+18+13+12+8+1,
21+18+13+12+9+8+1, 21+18+13+12+10+8+1, 21+18+14+8+1, 21+18+14+9+8+1,
21+18+14+11+8+1, 21+18+ 14+11+9+8+1, 21+18+14+11+10+8+1,

21+18+14+12+8+1, 21+18+14+12+9+8+1, 21+18+14+12+10+8+1, 21+18+15+8+1,
21+18+15+9+8+1, 21+18+15+10+8+1, 21+18+15+11+8+1, 21+18+15+11+9+8+1,

21+18+15+11+10+8+1, 21+18+15+12+8+1, 21+18+15+12+9+8+1,
21+18+15+12+10+8+1, 21+18+16+8+1, 21+18+16+9+8+1, 21+18+16+10+8+1,
21+18+16+11+8+1, 21+18+16+11+9+8+1, 21+18+16+11+10+8+1,
21+18+16+12+8+1, 21+18+16+12+9+8+1, 21+18+16+12+10+8+1,
21+18+16+13+8+1, 21+18+16+13+9+8+1, 21+18+16+13+11+8+1,

21+18+16+13+11+9+8+1,  21+18+16+13+11+10+8+1,  21+18+16+13+12+8+1,
21+18+  16+13+12+9+8+1,  21+18+16+13+12+10+8+1,  21+18+16+14+8+1,
21+18+16+14+9+8+1, 21+18+16+14+11+ 8+1, 21+18+16+14+11+9+8+1,
21+18+16+14+11+10+8+1,  21+18+16+14+12+8+1,  21+18+16+14+12+9+8+1,
21+18+16+14+12+10+8+1, 21+18+16+15+8+1, 21+18+16+15+9+8+1,
21+18+16+15+10+8+1,  21+18+16+15+  11+8+1,  21+18+16+15+11+9+8+1,
21+18+16+15+11+10+8+1, 21+18+16+15+12+8+1, 21+18+16+15+12+9+ 8+1,
214+18+16+15+12+10+8+1, 21+18+17+8+1, 21+18+17+9+8+1, 21+18+17+10+8+1,

21+18+17+11+8+1, 21+18+17+11+9+8+1, 21+18+17+11+10+8+1,
21+18+17+12+8+1, 21+18+17+12+9+8+1, 21+18+17+12+10+ 8+1,
21+18+17+13+8+1, 21+18+17+13+9+8+1, 21+18+17+13+11+8+1,
21+18+17+13+11+9+8+1,  21+18+17+13+11+10+8+1,  21+18+17+13+12+8+1,
21+18+17+13+12+9+8+1, 21+18+17+13+12+10+8+1, 21+18+17+14+8+1,
21+18+17+14+9+8+1, 21+18+17+14+114+8+1, 21+18+17+14+11+9+8+1,
21+18+17+14+ 11+10+8+1, 21+18+17+14+12+8+1, 21+18+17+14+12+9+8+1,
21+18+17+14+12+10+8+1, 21+18+17+15+8+1, 21+18+17+15+9+8+1,
21+18+17+15+10+8+1, 21+18+17+15+11+8+1, 21+18+17+15+11+9+8+1,
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21+18+17+15+11+10+8+1,  21+18+17+15+12+8+1,  21+18+17+15+12+9+8+1,
21+18+17+15+12+10+8+1, 21+19+8+1, 21+19-+9+8+1, 21+19+10+8+1,
21+19+11+8+1, 21+19+11+9+8+1, 21+19+11+10+8+1, 21+19+12+8+1,
21+19+12+9+8+1,  21+19+12+10+8+1,  21+19+13+8+1,  21+19+13+9+8+1,

21+19+13+11+8+1, 21+19+13+11+9+8+1, 21+19+13+11+10+8+1,
21+19+13+12+8+1, 21+19+13+12+9+8+1, 21+19+13+12+10+ 8+1, 21+19+14+8+1,
21+19+14+9+8+1, 21+19+14+11+8+1, 21+19+14+114+9+8+1,
21+19+14+11+10+8+1, 21+19+14+12+8+1, 21+19+14+124+9+8+1,
21+19+14+12+10+8+1, 21+19+15+8+1, 21+19+15+9+8+1, 21+19+15+10+8+1,
21+19+15+11+8+1, 21+19+15+11+9+8+1, 21+19+15+11+10+8+1,

21+19+15+12+8+1, 21+19+15+12+9+8+1, 21+19+15+12+10+8+1, 21+19+16+8+1,
214+19+16+9+8+1, 21+19+16+10+8+1, 21+19+16+11+8+1, 21+19+16+11+9+8+1,
21+19+16+11+10+8+1, 21+19+16+12+8+1, 21+19+16+12+9+8+1,
21+19+16+12+10+8+1, 21+19+16+13+8+1, 21+19+16+13+9+8+1,
214+19+16+13+11+8+1, 21+19+16+13+11+ 9+8+1, 21+19+16+13+11+10+8+1,
21+19+16+13+12+8+1, 21+19+16+13+12+9+8+1, 21+19+16+13+12+10+ 8+1,

21+19+16+14+8+1, 21+19+16+14+9+8+1, 21+19+16+14+11+8+1,
21+19+16+14+11+9+8+1,  21+19+16+14+11+10+8+1,  21+19+16+14+12+8+1,
21+19+16+14+12+9+8+1, 21+19+16+14+12+10+8+1, 21+19+16+15+8+1,
21+19+16+15+9+8+1, 21+19+16+15+10+8+1, 21+19+16+15+11+8+1,

21+19+16+15+11+  9+8+1, 21+19+16+15+11+10+8+1, 21+19+16+15+12+8+1,
21+19+16+15+12+9+8+1, 21+19+16+15+12+10+ 8+1, 21+19+17+8+1,
21+19+17+9+8+1, 21+19+17+10+8+1, 21+19+17+11+8+1, 21+19+17+11+9+8+1,
21+19+17+11+10+8+1, 21+19+17+12+8+1, 21+19+17+12+9+8+1,
21+19+17+12+10+8+1, 21+19+17+13+8+1, 21+19+17+13+9+8+1,
214+19+17+13+11+8+1,  21+19+17+13+11+9+8+1,  21+19+17+13+11+10+8+1,
21+19+  17+13+12+8+1, 21+19+17+13+12+9+8+1, 21+19+17+13+12+10+8+1,

21+19+17+14+8+1, 21+19+17+14+ 9+8+1, 21+19+17+14+11+8+1,
21+19+17+14+11+9+8+1,  21+19+17+14+11+10+8+1,  21+19+17+14+12+8+1,
21+19+17+14+12+9+8+1, 21+19+17+14+12+10+8+1, 21+19+17+15+8+1,

21+19+17+15+9+8+1, 21+19+17+ 15+10+8+1, 21+19+17+15+11+8+1,
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21+19+17+15+11+9+8+1, 21+19+17+15+11+10+8+1, 21+19+17+15+12+ 8+1,
21+19+17+15+12+9+8+1, 21+19+17+15+12+10+8+1, 22+1, va 23+1;

trong danh sach trén, nhitng con s6 1a nhitng s6 cha phuong 4n néu trén, con
“+” chi ra su phu thudc vao phuong an khac. Cac phuong an riéng biét khdc nhau
dugc cach nhau bdi ddu phay. N6i cach khac, vi du “4+2+1” 1a phuong an 4) phu
thuoc vao phuong an 2), phu thudc vao phuong an 1), tic la phuong an “4+2+17
tuong tng véi cac hop chét theo phuong 4n 1) dugc gi6i han thém boi cac diu hiéu

cta cac phuong an 2) va 4).

Khi dang sb nhiéu dugce sir dung cho cac hop chét, mudi, duoc phém, bénh hodc
cac dbi twong tuong tu, dang nay duoc du dinh cling c6 nghia 1a mdt hop chit, mudi,

duoc phém, bénh hodc dbi twong tuong tu.

Am chi bt ky d&én hop chét c6 Cong thirc (I) nhu duge x4c dinh theo phuwong
4n bat ky trong sb cac phuong an tir 1) dén 24) dugc hidu 1a ciing d& cap dén mubi (va

dic biét 1a mudi dugc dung) ciia cac hop chét nay, néu phu hop va cé loi.

Thuat ngft "mudi duge dung" ding dé chi mudi ma vin c6 hoat tinh sinh hoc
mong mudn ctia hop chét d3 néu va thé hién tac dung gay doc khong mong mudn &
muec t6i thiéu. Nhitng mudi nhu vay bao gdm mudi cong axit va/hodc bazo vo co hodc
hitu co tiry thudc vao su ¢6 mit ctia cac nhom bazo va/hodc axit trong hop chét d3 néu.
Dé& tham khao, xem tai liéu ‘Handbook of Pharmaceutical Salts. Properties, Selection
and Use.”, P. Heinrich Stahl, Camille G. Wermuth (Eds.), Wiley-VCH, 2008 va
‘Pharmaceutical Salts and Co-crystals’, Johan Wouters and Luc Quéré (Eds.), RSC
Publishing, 2012 chéng han.

Séang ché ciing bao gbm cac hop chét c6 Cong thuc (I) duge danh du bang chat
ddng vi, ddc biét 1a dugc danh du bing *H (doteri), cdc hop chat ndy 1a gidng hét voi
céc hop chit c6 Cong thire (I) chi khac 1a mdi trong s& mdt hodc nhiéu nguyén tir duoc
thay bang mdt nguyén tir c6 cung nguyén tir s6 nhung khéi lugng nguyén tir khac voi
khéi lwong nguyén tit thuong dugc tim thdy trong tw nhién. Hop chét c6 Cong thirc (I)
duge danh déu bing chit ddng vi, dic biét 1a dugc danh ddu bang *H (doteri) va mudi

cta no 1a thudc pham vi cua sang ché. Viéc thay thé hydro bing dong vi ’H (doteri)
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nang hon co thé dan dén d6 6n dinh chuyén héa 16n hon, ching han dan dén chu ky
béan ri in-vivo gia tang hodc y€u cau lidu luong giam, hodc ¢6 thé dan dén su tic ché
enzym cytochrome P450 1a giam, dan dén profile an toan dugc cai thién chang han.
Theo mét phuong 4n ctia sang ché, hop chét c6 Cong thire (I) khong dugc danh dau
béng chét ddng vi, hoic ching chi duge danh ddu bing mot hoic nhiéu nguyén tir
doteri. Theo mdt phuong an phu, hop chét c6 Cong thire (I) khong hé dugc danh déu
bing chat dong vi. Hop chét c¢6 Cong thirc (I) duge danh dAu bing chét dong vi c6 thé
duoc didu ché theo phuong phap tuong tu voi cac phuong phap duge md ta dudi day,
nhung st dung bién thé ddng vi thich hop cua cac chét phan tmg hodc cic chit ban dau

thich hop.

Bt ctr khi nao tir “gitta” duge st dung dé mo ta mot khoang bing s6, can hiéu
ring cac diém dAu va cudi cua khoang da chi ra duge bao ham mét cach rd rang trong
khoang nay. Vi du: néu khoang nhiét do duge md ta la khoang gifta 40 °C va 80 °C,
didu nay c6 nghia 1a cac diém dau va cudi la 40 °C va 80 °C dugc bao ham trong
khoang nay; hodc néu mot bién s6 dugc dinh nghia la s6 nguyén gitra 1 va 4, diéu d6

c6 nghia 1a bién sb nay la sd nguyén 1, 2, 3, hodc 4.

Tru khi dugc st dung dbi voi nhiét do, thuat ngit “khoang” (hodc theo cach
khac “gan™) dugc dit trudc gid tri bing s6 “X” trong don sang ché nay ding dé chi
mot khoang kéo dai tir X trir 10% ctia X dén X cong 10% cta X, va tét hon la dung dé
chi mot khoang kéo dai tir X trir 5% cua X dén X cong 5% cta X. Trong trudng hop
cu thé cua nhiét do, thuat ngit “khoang” (hodc theo cach khac “gén”) duoc dat trude
nhiét d6 “Y” trong ban mo ta nay dung dé chi khoang kéo dai tir nhiét do Y trir 10°C
dén'Y cong 10°C, va 6t hon 1a dimg dé chi khoang kéo dai tir Y trir 5°C dén Y cong
5°C. Ngoai ra, thuat ngit “nhiét d6 trong phong” nhu dugc su dung ¢ day dung dé chi
nhiét d6 bang khoang 25°C.

Hop chét c6 cong thire (I) nhu duge xac dinh theo phuong an bat ky trong sb
céc phuong 4n tir 1) dén 24) va muéi duoc dung ctia ching 6 thé duge st dung lam
thudc, chang han & dang dugc phim dé dung qua dudng tiéu hoa (dac biét la dung qua
dudong miéng) hodc dung ngoai duong tiéu hoa (bao gdm dung tai chd hodc dung qua

duong x0ng hit).
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Viéc san xuat dugc phém ¢ thé dugce thuc hién theo cach ma nguoi ¢ hiéu
biét trung binh trong linh vuc k§ thudt nay biét rd (xem tai liéu Remington, The
Science and Practice of Pharmacy, 21st Edition (2005), Part 5, “Pharmaceutical
Manufacturing” [cong bd bdi Lippincott Williams & Wilkins] chéng han) bang cach
dwa hop chét c6 Cong thire (T) da néu hoic mubi duge dung cua no, tuy v két hop véi
cac chit co gia tri diéu tri khac, vao dang st dung bao ché theo cong thire di biét cung
v6i cac chit mang ran hodc 16ng phu hop, khong doc, tro, tuong thich dé tri lidu va,

néu cén, céc ta duoc duoc dung thong thudng.

Ban md ta boc 10 phuong phap phong nglra hodc didu tri bénh hodc rdi loan
duge dé cap dén trong ban mo ta nay bao gdm budc cho d6i twong st dung hop chit
¢6 Cong thire (I) nhu duoc xac dinh theo phuong an bat ky trong s6 cac phuong 4n tir
1) dén 24) v6i lugng c6 hoat tinh duge ly.

Theo mét phuong én dwoc wu tién cta sang ché, lugng duoc st dung bao gdom
gifta 1 mg va 1000 mg mdi ngdy, cu thé 1a gitra 5 mg va 500 mg mdi ngay, cu thé hon

1a gitra 25 mg va 400 mg mdi ngay, dic biét la gifta 50 mg va 200 mg moi ngay.

Dé tranh nghi ngd bat ky, néu hop chit duoc mé ta 1a hiru hidu dé phong ngira
hoic didu tri cac bénh nhit dinh, cac hop chit nay ciing thich hop dé dung trong bao

ché thudc dé phong ngtra hoic diéu tri bénh di néu.

Ban mo ta cling boc 16 phuong phap phong ngira hodc didu tri bénh hodc réi
loan nhu duoc néu dudi diy & bénh nhan bao gdm bude cho bénh nhan nay st dung
lugng c6 hoat tinh dugc ly cua hop chét c6 Cong thirc (I) nhu duge xé4c dinh theo

phuong an bét ky trong s6 cac phuong 4n tir 1) dén 24) hoic mudi duoc dung clia no.

Céc hop chit ¢c6 Cong thire (I) nhu duogce x4c dinh trong phuwong dn bét ky trong
sd cac phuong an tir 1) dén 24), hodc cac mudi dugc dung ctia chiing, hitu dung trong
phong ngtra va diéu tri cac rdi loan lién quan dén rdi loan chtic ning thu thé CXCR3

hodc rdi loan chirc ning ctia cc thu thé truyén tin hiéu qua CXCR3.

Céc rdi loan lién quan dén rdi loan chirc nang thu thé CXCR3 hoic cac phéi ta

clia né nhu vdy 1a cc bénh hodc céc r6i loan ma can chat dicu bien thy theé CXCR3
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cua ngudi. Cu thé 14, cac rdi loan néu trén c6 thé duge xac dinh nhur la bao gém céc roi
loan ty mién dich, cdc bénh viém, cic bénh truyén nhi€ém, chimg dao thai b phan

ghép, chiing xo hda, cac rdi loan thoai hoa than kinh va bénh ung thu.

Céc rdi loan tw mién dich cé thé duoc xac dinh nhu 1a bao gém ching viém da
khép dang thip (RA); bénh xo cting rai rdc (MS); bénh viém rudt man tinh (IBD; bao
gbém bénh Crohn va ching viém loét dai trang); bénh lupus ban do hé théng (SLE);
bénh vay nén; bénh viém khép vay nén; chimg viém than lupus; viém bang quang k&;
bénh rudt nhay cam gluten; hdi chung khang phospholipit; chimg viém tuyén gidp nhu
chung viém tuyén gidp Hashimoto; chimg viém tuyén giap té bao lympho; bénh nhugc
co; bénh d4i thao duong typ I; ching viém mang mach nho; chimg viém thuong cung
mac; ching viém cing mach; bénh Kawasaki, ching viém mang gifta va day mét;
chimg viém mang mach nho phia sau; ching viém mang mach nho di kem v6i bénh
Behcet; hoi chimg viém mang ndo - mang mach nho; chimg viém néo tay di ung; cac
bénh di ung nhu chiing viém miii, chirng viém két mac, chimg viém da; va cac bénh tu
mién dich sau lay nhiém gdm chung viém than-tiéu-cau sau 1y nhiém va sot viém

khép.

Céc bénh viém c6 thé duoc x4c dinh nhu 1 bao gém bénh hen; COPD; chiing
vita xo dong mach; chiing viém co tim; hdi chimg khd mét (gdm ca hdi ching kho mat
Sjogren); cac bénh vé co (gbém ca cac bénh viém co); bénh sacoit; chimg ting huyét ap

dong mach phéi, dic biét 1a khi di kém véi bénh sacoit; va bénh béo phi.

Céc bénh truyén nhiém c6 thé duogc xac dinh nhu 1a bao gém cac bénh do céc
tac nhan truyén nhiém khéc nhau gy ra va cac bién chimg tir chting; nhu bénh st 1ét,
bénh sbt rét thé ndo, bénh phong, bénh lao, bénh ctiim, bénh do toxoplasma gondii gay
ra, bénh ding ga, bénh viém gan B va C, bénh do virut herpes simplex gy ra, b¢nh do
ky sinh trung leishmania gdy ra, bénh do vi khuan chlamydia trachomatis gy ra, bénh
Lyme, bénh do virut Tay song Nin géy ra.

Chimg dao thai bd phan ghép c6 thé duge xac dinh nhu 1a bao gdm ching dao
thai cac bo phan céy ghép nhu thén, gan, tim, phéi, tuyén tuy, gidc mac, va da; cac

bénh manh thép chéng lai ky chti; va bénh mach méau dao thai ghép di loai mén tinh.
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Chimg xo hoa c6 thé duoc xéc dinh nhu 1a bao gdm bénh xo gan (gém ca bénh
X0 gan mat nguyén phét (primary biliary cirrhosis - PBC) va ching viém gan tur mién
dich), chimg xo héa phdi vo cin, chiing xo héa than, chimg xo hda mang trong tim,

chimng xo cing toan than, va ching xo ctig khép.

Céc r6i loan thoai hoa thin kinh ¢ thé dugc xac dinh nhu 13 bao gdm bénh
thodi héa than kinh va cac tinh trang bénh 1y lién quan dén viéc chét t& bao than kinh
nhu bénh X0 clng rai réc (gdm bénh xo cing rai rac tai phat thuyén giam va bénh xo
cing rai rac tién trién), bénh Alzheimer, bénh Parkinson, chiing mua giat Huntington,
chimg sa sut tri tué di kem voi HIV, bénh thoai hoa than kinh do prion gay ra, bénh
dong kinh, bénh dot quy, chimg thiéu mau cuc bd ndo, bénh liét ndo, chimg viém tiy -
thi than kinh, hoi ching 1am sang riéng, bénh Alpers, bénh xo cling teo co mot bén
(amyotrophic lateral sclerosis - ALS), chiing sa sut tri tué tudi gia, chimg sa sut tri tué
v6i cac thé Lewy, hoi chimg Rett, chdn thuong tiy sdng, chin thuong ndo, chimg dau
day than kinh sinh ba, bénh da diy than kinh mit myelin viém man tinh, hoi ching
Guillain-Barré, con nga kich phat, ching dau day than kinh ludi hau, chimg suy giam
nhén thitc nhe, chiing suy gidm nhén thtrc, bénh teo co tuy séng, va bénh sbt rét thé

nao.

Bénh ung thu ¢ thé duge xac dinh nhu 14 bao gdm tit ca cac loai bénh ung thu
nhu bénh ung thu rudt gia, bénh ung thu truc trang, bénh ung thu v, bénh ung thu
phdi, non-small cell bénh ung thu phdi, bénh ung thu tuyén tién liét, bénh ung thu thuc
quan, bénh ung thu da day, bénh ung thu gan, bénh ung thu éng mat, bénh ung thu
lach, bénh ung thu than, bénh ung thu bang quang, bénh ung thu tir cung, bénh ung thu
budng trimg, bénh ung thu ¢6, bénh ung thu tinh hoan, bénh ung thu tuyén giap, bénh
ung thu tuyén tuy, u nfo, u mau, u tuyén ai kiém, u t& bao tiét prolactin, ching cudng
prolactin mau, u tuyén, bénh ung thu mang trong tr cung, bénh ung thu rudt két; bénh
bach cdu lympho bao mén tinh (CLL); va dic biét 1a chting di can ctia nhitng bénh ung
thu nay.

Dic biét 13, cac hop chat c6 Céng thire (I) theo phuong 4n bat ky trong s6 cac
phuong 4n tir 1) dén 24), hodc cac mudi duoc dung ctia chung, thich hgp trong phong
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nglra va diéu tri cac bénh duoc chon tir mot, mot vai hodc tat ca cdc nhom r6i loan va

bénh dudi day:

1) Céc 1rdi loan tu mién dich dugc chon tir ching viém da khép dang thap
(RA); bénh x0 clng rai rac (MS); bénh viém rudt mén tinh (IBD; gbm ca bénh Crohn
va chimg viém loét dai trang); bénh lupus ban d6 hé thong (SLE); bénh vay nén;
ching viém than lupus; va bénh dai thao dudng typ L;

2)  Céc bénh viém duoc chon tir COPD; hdi chimg kho mat (gom ca héi

chimg kho mat Sjogren); cac bénh vé co (gom ca cac bénh viém co); va bénh sacoit;

3) Chtmg dao thai bd phan ghép duoc chon tir cac bénh manh thép chéng
lai ky chu;

4) chimg xo hdéa dugc chon tir bénh xo gan (gdm ca bénh xo gan mét

nguyén phat (PBC) va chiing viém gan tu mién dich); va
5)  Céac rdi loan thoai hoa than kinh dugc chon tir hoi ching Guillain-Barré.

Ul tién nhat 13, cac hop chét c¢6 cong thire (I) theo phuong 4n bat ky trong 5O
cac phuong 4n tir 1) dén 24), hodc cac mudi duoc dung cua chiing, thich hop trong
didu tri bénh dugc chon tir chimg viém da khép dang thip, bénh xo cing rai rac,
chiimg viém tuy - thi than kinh, bénh viém rudt man tinh, bénh Crohn, chirng viém loét
dai trang, bénh lupus ban doé hé théng, bénh vay nén, bénh viém khép vay nén, chimg
viém than lupus, viém bang quang k&, bénh rudt nhay cam gluten, bénh nhuoc co,
bénh dai thao duong typ I, chimg viém mang mach nho, bénh hen, roi loan phéi téc
nghén man tinh, ching vita xo dong mach, chimg viém co tim, cac bénh viém co, bénh
khd mét, bénh sacoit, bénh cum, bénh sét rét thé nio, chimg dao thai bo phan ghép,
bénh xo gan, ching xo cing toan thin, ching ting huyét ap dong mach phdi, bénh
thoéi héa than kinh, bénh Alzheimer, chimg sa sut tri tué di kém véi HIV, chung mua
giat Huntington, hoi chung Guillain-Barré, bénh da day than kinh mét myelin viém
man tinh, u ndo, bénh ung thu rudt két, bénh ung thu vi1, hodc ching di can cua bénh

ung thu.

Diéu ché cac hop chét ¢ cong thire (I)
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Mot khia canh khéc clia sang ché 1a quy trinh diéu ché hop chét c6 Cong thirc
(D). Cac hop chét c6 cong thuc (I) cua sang ché c6 thé duoc diéu ché tir cac chat liéu
ban dau c6 ban trén thi truong hodc da biét rd theo cac phuong phap duge mo ta trong
phin thuc nghiém nay; theo cdc phuong phdp tuong tw; hodc theo chudi phan ung
chung dugc néu van tat duéi day, trong d6 n, X, R! va R? 1a nhu duoc dinh nghia cho
Cong thire (I). Nhitng chit viét tit khac duge st dung & day dugc dinh nghia rd rang,
hodc nhu duge dinh nghia trong phén thuc nghiém. Trong mot sb truong hop, cac
nhém chung R' va R? ¢6 thé khong pht hop véi tap hop duge minh hoa trong cac so
dd dudi day va vi vay cAn phai st dung cdc nhom bao v¢ (protecting group - PG). Viéc
st dung nhom bao vé la da bét trong linh vuc (xem vi du “Protective Groups in
Organic Synthesis", T.W. Greene, P.G.M. Wuts, Wiley-Interscience, 1999). Nham
muc dich nhu vay, gia thiét ré'lng cac nhom bao vé nhu viy c¢b mat khi can thiét. Hop
chét thu duoc ciing ¢ thé duoc chuyén héa thanh mubi, dic biét 1a mubi duoc dung

ciia ching theo cach di bét & trén.

Céc quy trinh diéu ché chung:

CF
N=( N= N—(

Meozc/K( HOZC/S/S /K(
ool T ral) gl

n Boc n Boc n Boc

M @) @)

B(OR), CFs
NS N
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n Boc
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@) (I) R

Sodd 1

Cac hop chét c6 Cong thuc (I) co thé duoc didu ché tir hop chét trung gian (1),
hop chét nay dugc xa phong hoa trong didu kién tiéu chuan (vi du NaOH trong nudc

trong MeOH) dé tao ra cac hop chit ¢6 cu trac (2) (So d6 1). Nhom axit carboxylic
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trong hop chét ¢6 cdu tric (2) duge chuyén héa thanh brom twong tng c6 cdng thirc
(3) bing cach sir dung (diaxetoxyiodo)benzen va LiBr trong THF & nhiét do trong
phong. Két hop Suzuki c6 thé dugc thuc hién bang cach sir dung tac nhan két hop co
chu truc (4), trong d6 R 14 hydro hodc (C;_4)alkyl, theo diéu kién phan tng Suzuki tiéu
chuén, nhu st dung bazo thich hop nhu Na,CO5 trong nuée, chat xuc tac paladi thich
hop nhu Pd(PPh;),Cl,, va dung mdi thich hgp nhu MeCN, vu tién 1a ¢ nhiét 46 khoang
80°C. Sau do, c6 thé tach nhém bao vé Boc cia hop chét trung gian c6 cong thirc (5)
thu dugc trong moi treong axit, vu tién 1a su dung HCl trong dung méi thich hop nhu
dioxan va ¢ nhiét dd khoang nhiét d§ trong phong dé tao ra hop chét c6 ciu trac (6).
C6 thé thu duoc cac hop chét cé cong thie (I) & budc cudi cung bang cach két hop
amit v&i dan xudt axit carboxylic ¢ cong thirc (7) bang cach sir dung cac phuong phap
két hop peptit tiéu chuan nhu HATU, véi su c6 mat clia bazo thich hgp nhu DIPEA
hodc NEt; va trong dung mdi thich hgp nhu DCM hodc DMF, uu tién la ¢ nhiét do
khoang nhiét do trong phong.

CF
FsC FsC FaC N=
N>/~s N>,~s N>rs Meoch\(S
\% — Z>gr —— Z>pr
CO,H CO5H CO,Me HNﬁ HO\@/E ]
NBoc n Boc
HO I
(8)
So dd 2

C6 thé téng hop cac hop chit ¢6 ciu tric (1) theo chudi phan ung dugc néu vén
tat trong So dd 2. Xir 1y axit 2-(triflometyl)thiazol-4-carboxylic c6 ban trén thi trudong
bang n-butyl lithi va brom trong THF & nhiét do khoang -78°C. C6 thé este hoa hop
chit dugc brom hoa thu duoc béng cach st dung axit sulphuric ddm dédc trong MeOH
va gia nhiét & nhiét do khoang 70°C. Thuc hién thé thom &i nhan bdng din xuat
piperazin ¢6 ban trén thi truong cé cong thue (8), voi sw ¢ mit cua bazo thich hop
nhu DIPEA, trong dung mo6i thich hop nhu MeCN, va ¢ nhiét do khoang 80°C, tao ra

céc hop chét co cAu trac (1).
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Céc hop chét c6 Cong thirc (7) c6 béan trén thi trudng, hodc c6 thé duoc tong

hop theo quy trinh néu trong So 6 3.

(R)-H pg’o\ﬂ/\x _ PG/OT]/\R1 HO\ﬂ/\R1
o O @)

(9) (10) (7)
So dd 3

C6 thé alkyl hoa hop chét ¢é ciu tric (9) bang cach sir dung din xuét axit axetic
c6 cong thire X-CH,-COO(PG), trong d6 X la nhom roi chuyén nhu brom va PG la
nhom bao vé€ thich hop dé cho chuic axit (vi du benzyl), v6i su ¢6 mit clia bazo nhu
Cs,CO5 hodc NaH, trong dung moi thich hop nhu MeCN hoac THF, va lan luot &
nhiét @6 khoang nhiét do trong phong hodc 0°C.

Thue hién khir bio vé hop chét trung gian c¢é cong thirc (10), nhu khir bao vé
benzyl bing H,, st dung Pd/C lam chét xtc tac va EtOH lam dung m6i & nhiét do
khoang nhiét d6 trong phong, tao ra hop chit c6 cAu tric (7). Theo cach khac, c6 thé
loai b6 nhém fert-butyl & dang nhom bao vé PG trong hop chét trung gian (10) bang
cach xtr ly bang HCI trong dioxan ¢ nhiét d§ khoang nhiét do trong phong. Cac nhom
bao vé chitc axit thich hop khéac va cac phuong phép bao vé va khir bao vé la da biét &
d6i v6i ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay (xin xem, déc biét la
tai liéu “Protective groups in organic synthesis”, Greene T. W. and Wuts P. G. M.,

Wiley-Interscience, 1999).

Néu khong c6 ban trén thi truong, hop cht c6 cAu tric (9), trong d6 R' 1a dan
xuét 1H-1,2,4-triazol dwoc thé hai 1an nhu 3-etyl-5-metyl-1H-[1,2,4]triazol ching han
¢6 thé dugc didu ché bang cach ngung tu sén pham amit héa (vi du etylaxetimidat) voi

axit carboxylic hydrazit (vi du axit propanoic hydrazit).

Céc hop chit co cAu tric (4) c6 ban trén thi truong hodc ¢6 thé duoc diéu ché
theo cac phuong phap twong tu v6i cdc phuong phap da biét déi voi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuat nay nhu phan ung gitra dan xuét 5-bromo-pyrimidin
hozc 3-bromo-pyridin twong tmg vdi triisopropyl borat va n-BuLi trong THF va toluen

& nhiét d§ khoang -78°C.
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Khi ma thu duoc cc hop chit c6 Cong thie (I) & dang hdn hop cac chit dong
phan d6i anh, thi cac chit ddng phan ddi anh nay c6 thé duogc tach theo cac phuong
phap da biét dbi voi nguoi co hiéu biét trung binh trong linh vyc k¥ thuat nay: vi du
tao va tach cac mudi ddng phan khéng d6i quang hoic bing HPLC trén pha tinh khong
d6i xtmg chiral nhu cot Daicel ChiralPak IC (5 pm). Céc diéu kién dién hinh ctia
HPLC khéng dbi xtmg chiral 1a hdn hop dang dong cua dung moi rira giai A (EtOH
hodc iPrOH, khong c6 mit hodc voi sy ¢6 médt cua amin nhu NEt; hodc DEA) va dung
mdi rira giai B (hexan hoac MeCN), & tbc do dong nam trong khoang tir 0,8 dén 16
mL/phut.

Phén thtr nghiém:

Céc chit viét tit (nhu duoc st dung & day va & phan mb ta trén day):

aq. trong nudGc

Boc tert.-butyloxycacbonyl

BSA albumin huyét thanh bo

Bu butyl

cC sdc ky cot trén silica gel

CHO budng trimg chudt ddng Trung Qudc
CV thé tich cot

d ngay

DCM diclometan

DEA dietylamin

DIPEA N-etyldiisopropylamin

DMF dimetylformamit

DMSO dimetylsulfoxit

EA etyl axetat

EDTA axit etylendiamintetraaxetic

EGTA axit etylen glycol tetraaxetic

Et etyl

FBS huyét thanh bao thai bo

FLIPR thiét bi doc dia tao hinh bang chét phat huynh quang
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Fluo-4-AM axit 2-{[2-(2-{5-[bis(carboxymetyl)amino]-2-
metylphenoxy }etoxy)-4-(2,7-diflo-6-hydroxy-3-oxo-3 H-xanten-9-
yl)phenyl](carboxymetyl)amino } axetic

G418 (2R,3S,4R,5R,6S)-5-amino-6-[(1R,2S,3S,4R,6S)-4,6-diamino-3-
[(2R,3R,4R,5R)-3,5-dihydroxy-5-metyl-4-metylaminooxan-2-ylJoxy-2-
hydroxyxyclohexyl]oxy-2-(1-hydroxyetyl)oxan-3,4-diol

h gio

HATU 2-(7-aza-1H-benzotriazol-1-yl1)-1,1,3,3-tetrametyluroni
Hep heptan

HEPES axit 4-(2-hydroxyetyl)-piperazin-1-etansulfonic
HV muc chan khong cao

HPLC séc ky 1ong hidu suét cao
iPr iso-propyl

LC sdc ky long

m da vach

M d6 mol [mol L]

Me metyl

MS phd khdi

min phut

NMR phd cong huéng tir hat nhan
org. hitu co

PBS nude mudi dém phosphat
Pd/C paladi trén carbon

PG nhoém béo vé

Ph phenyl

Prep diéu ché

rpm vong trén phut

RT nhiét do trong phong

S vach don

sat. bdo hoa

sec gidy

TFA axit trifloaxetic
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THF tetrahydrofuran

TLC sac ky 16p mong

tr thoi gian gitlt

UPLC sc ky 1ong siéu hiéu suat

I. Phin héa hoc

Céc vi du du6i day minh hoat viéc diéu ché cac hop chét ¢6 hoat tinh sinh hoc

ctia sang che, nhung khong lam gi¢i han pham vi ctia nd.

Téng quan: Tht ca cac nhiét do duoc néu 1a d6 C (°C). Trur khi duge chi ra
khac, cac phan tmg dugc thyc hién ¢ nhiét do trong phong trong khi quyén argon va

trong binh phéan Gng day tron dugc lam kho bang ngon ltra ¢6 lap canh khudy tir tinh.
Cac phuong phap dién hinh duogc st dung:

b3 thu duoc nhitng thoi gian gitt LC-MS bang cach sir dung nhing diéu kién
rira giai sau:

I) LC-MS (A):

Cot Zorbax SB-Aq, 3,5 um, 4,6x50mm dugc diéu chinh nhiét d6 & 40°C. Hai
dung moi rira gidi nhu sau: dung mdi A= nude + 0,04%TFA; dung moi B = MeCN.
Tbc d6 dong rira giai 1a 4,5 mL/phut va ddc trung ty phan hdn hop rira giai theo thoi

gian t tr luc b4t dau rira gidi dugc tom tit trong bang dudi day (gradien tuyén tinh

duoc st dung gifta hai diém thoi gian lién tiép):

t (phut) 0 1,0 1,45 1,55
Dung mdi A (%) 95 5 5 95
Dung mdi B (%) 5 95 95 5

1) LC-MS (B):

Cot Acquity UPLC HSS T3 C18 1,8 um 2,1x50 mm ID tir Waters, duoc diéu
chinh nhiét do bang thiét bi kiém soat cot Acquity UPLC (60°C) duoc su dung. Hai
dung mdi rira giai nhu sau: dung mdi A = nude + 0,05% axit formic; dung moi B =

MeCN + 0,045% axit formic. Tbc d6 dong rira gidi 1a 1mL/phut va déc trung ty phan
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hdn hop rira giai theo thoi gian t tir luc bat dau rira giai duoc tém tit trong bang dudi

day (gradien tuyén tinh duoc sir dung gitta hai diém thoi gian lién tiép):

t (phut) 0 1,4 1,8 1,9 2,0
Dung mdi A (%) 98 5 2 2 98
Dung mdi B (%) 2 95 98 98 2

I LC-MS (C):

Cot Acquity UPLC CSH C18 1,7 pm 2,1x50 mm ID tr Waters, dugc diéu
chinh nhiét do bing thiét bi kiém soat cot Acquity UPLC Column (60°C) duoc sir
dung. Hai dung mdi rira giai nhu sau: dung méi A = nude + 0,05% axit formic; dung
mdi B = MeCN + 0,045% axit formic. Téc d6 dong rira gidi 12 ImL/phut va dc trung
ty phan hdn hop rira gidi theo thoi gian t tir luc bét du rira giai dugc tom tit trong

bang dudi day (gradien tuyén tinh dugc str dung gifta hai diém thoi gian lién tiép):

t (phut) 0 1,4 1.8 1,9 2,0
Dung modi A (%) 98 5 2 2 98
Dung mdi B (%) 2 95 98 98 2

Nhan biét va d9 tinh khiét hop chit dwoc khing dinh thém bang phd NMR
(Bruker Avance II 400 MHz UltrashieldTM hodc Bruker AscendTM 500 co lap
cryoprobe Smm DCH), 1H (400 MHz hodc 500 MHz), 19F (376 MHz). b6 dich
chuyén héa hoc duoc bidu thi & dang phan triéu (parts per million - ppm) so véi
tetrametylsilan (tetrametylsilane - TMS) hodc tricloflometan, va tinh da bdi duge bidu

thi & dang s (vach don) hoac m (da vach).
Cac phuong phap LC-MS diéu ché dugc sir dung:

Viéc tinh ché béng LC-MS didu ché duoc thuc hién theo diéu kién duoc md ta
duoi day.
I) LC-MS diéu ché (I):

Cot X-Bridge (Waters C18, 10um OBD, 30x75 mm) dugc st dung. Hai dung
moi rira giai nhu sau: dung moi A = nudc + 0,5% NH,OH (25%); dung moi B =
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MeCN. Tdc d6 dong rira giai 1a 75 mL/phut va dic trung ty phan hén hop rtra giai theo
thoi gian t tir lic bat du ria giai duge tom tat trong cac bang dudi day (gradien tuyén

tinh duoc st dung gitra hai diém thoi gian lién tiép):

t (pht) 0 0,01 4.0 6,0 6,2 6,6
Dung mdi A (%) 80 80 5 5 80 80
Dung mbi B (%) 20 20 95 95 20 20

IT) LC-MS diéu ché (II):

Cot X-Bridge (Waters C18, 10um OBD, 30x75 mm) dugc st dung. Hai dung
moi rira gidi nhu sau: dung méi A = nudc + 0,5% NH4OH (25%); dung mdi B =
MeCN. Téc d6 dong rira giai 1a 75 mL/phut va dic trung ty phén hdn hop rira gidi theo
thoi gian t tr lac bét dau rira giai dugc tom tit trong cac bang dudi diy (gradien tuyén

tinh duoc st dung gitta hai diém thoi gian lién tiép):

t (phut) 0 0,01 4,0 6,0 6,2 6,6
Dung méi A (%) 90 90 5 5 90 90
Dung moi B (%) 10 10 95 95 10 10

IIT) LC-MS diéu ché (III):

Cot Atlantis (Waters T3, 10um OBD, 30x75 mm) duoc st dung. Hai dung moi
rira giai nhu sau: dung méi A = nude + 0,5% axit formic; dung méi B = MeCN. Téc
do6 dong rtra giai 1a 75 mL/phut va dac trung ty phan hén hop rira giai theo thoi gian t
tir ltc bét dau ria giai duoc tém tit trong cac bang dudi day (gradien tuyén tinh duoc

stt dung gifta hai diém thoi gian lién tiép):

t (phtt) 0 0,01 3,5 6.0 6.2 6,6
Dung mdi A (%) 70 70 5 5 70 70
Dung mdi B (%) 30 30 95 95 30 30

IV) LC-MS diéu ché (IV):

Cot Atlantis (Waters T3, 10um OBD, 30x75 mm) duoc sit dung. Hai dung moi

rira gidi nhu sau: dung méi A = nude + 0,5% axit formic; dung mé6i B = MeCN. Téc
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do dong rtra giai 1a 75 mL/phut va déc trung ty phan hdn hop rira gidi theo thoi gian t
tir luc bét dau rira giai duoc tom tit trong cac bang dudi day (gradien tuyén tinh duoc

st dung gifta hai diém thoi gian lién tiép):

t (phut) 0 0,01 4.0 6,0 6,2 6.6
Dung méi A (%) 80 80 5 5 80 80
Dung mdi B (%) 20 20 95 95 20 20

V) LC-MS diéu ché (V):

Cot X-Bridge (Waters C18, 10um OBD, 30x75 mm) duge st dung. Hai dung
moi rira giai nhu sau: dung m6i A = nude + 0,5% NH4;OH (25%); dung mé6i B =
MeCN. Téc d6 dong rira giai 1a 75 mL/pht va ddc trung ty phan hdn hop rira giai theo
thoi gian t tir ltc bit dau rira gidi duge tém tit trong cac bang dudi diy (gradien tuyén

tinh duoc st dung gifra hai diém thoi gian lién tiép):

t (phut) 0 0,01 3,5 6,0 6.2 6,6
Dung moi A (%) 70 70 5 5 70 70
Dung méi B (%) 30 30 95 95 30 30

VI) LC-MS diéu ché (VI):

Cot Atlantis (Waters T3, 10pm OBD, 30x75 mm) dugc sit dung. Hai dung mdi
rira giai nhu sau: dung moi A = nudce + 0,5% axit formic; dung m6i B = MeCN. Téc
do dong rira giai 1a 75 mL/phut va déc trung ty phan hdn hop rira giai theo thoi gian t
tir Iac bt ddu rira giai duoc tém tit trong cdc bang dudi day (gradien tuyén tinh dugc

sir dung gifta hai diém thoi gian lién tiép):

t (phut) 0 0,01 3 4,0 6,0 6,2 6,6
Dung mdi A (%) 95 95 50 5 5 95 95
Dung moi B (%) 5 5 50 95 95 5 5

Céc phuong phap HPLC diu ché khong d6i xting chiral dugc st dung:

Viéc tinh ché bang HPLC diéu ché khong d6i xtmg chiral dugc thuc hién theo

diéu kién duoc md ta dudi day.
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I) HPLC diéu ché khong d6i xtng chiral (I):

Co6t ChiralPak IB (Sum, 30x250mm) dugc st dung. Dung moi rtra gidi la
Hep/EtOH/DEA 50/50/0,1, chay trong 10 phut va & tbc do dong 16mL/phut.

IT) HPLC diéu ché khong ddi xtmg chiral (I):

Cot ChiralPak IF (5um, 20x250mm) dugc st dung. Dung moéi rua gidi la
Hep/EtOH 50/50, chay trong 8,7 phut va ¢ tbc d6 dong 19mL/phit.

IIT) HPLC diéu ché khong ddi xtmg chiral (I1):

Cot (R,R) Whelk-01 (10um, 50x250mm) duge str dung. Dung mdi rira giai la
Hep/EtOH 70/30, chay trong 16,3 phut va ¢ tbc d6 dong 100mL/phtit.

IV) HPLC diéu ché khong déi xtng chiral (IV):

Cot ChiralPak IB (5pm, 30x250mm) dugc st dung. Dung moi rua giai la
Hep/EtOH 70/30, chay trong 11,8 phut va & tbc do dong 34mL/phtit.

V) HPLC diéu ché khong ddi ximg chiral (V):

Cot ChiralPak IB (Sum, 30x250mm) dugc st dung. Dung mdi rira giai 1a
Hep/EtOH 50/50, chay trong 7,6 phut va & toc do dong 34mL/phut.

VI) HPLC diéu ché khong ddi xing chiral (VI):

Cot ChiralPak IB (Sum, 30x250mm) dugc st dung. Dung moi rua giai la
Hep/EtOH 60/40, chay trong 9 phut va & tbc do dong 40mL/phtit.

VII) HPLC diéu ché khong dbi xting chiral (VII):

Co6t ChiralPak IC (5pm, 30x250mm) dugc st dung. Dung moi rua giai la
Hep/EtOH 70/30, chay trong 12 phut va ¢ tbc d6 dong 34mL/phut.

Vi du 1: 2-(3-tert-butyl-[1,2,4]triazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

1.1. Axit 5-bromo-2-triflometyl-thiazol-4-carboxylic
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Cho nho giot n-BuLi (1,6M trong hexan, 21,3mL) vao dung dich axit 2-
(triflometyl)thiazol-4-carboxylic (3,2g) trong THF khan (60mL) trong argon duoc lam
lanh xudng -78°C trong 15 phut sao cho nhiét do bén trong khong vugt qua -60°C. Sau
d6, cho nho giot dung dich Br, (0,92mL) trong xyclohexan (8mL) vao dé gitt nhiét do
bén trong dudi -60°C. khuy hdn hgp thu dugc & -78°C trong 2 gid va tlr tir dap tat
phan tmg bing cach bd sung nude (50mL). Cho axit xitric (10%) vao cho dén khi do
pH=2 va chiét hdn hop bang EA. Rua céc 16p hiru co bing nudc mudi, lam kho
(MgS0y), loc ra va lam bay hoi dén kho, thu duogc 4,15g chat rin mau nau, duoc st
dung ma khong cin tinh ché thém. LC-MS (A): tg = 0,67 phtt. F-NMR (CD;0D): -
63,57ppm (s).

1.2. Metyl este ctia axit 5-bromo-2-triflometyl-thiazol-4-carboxylic

Cho H,S0O, (96%, 6,5mL) vao dung dich hop chét trung gian 1.1 (12g), MeOH
(130mL) va khudy hdn hgp & 70°C trong 3 gid. Sau khi lam lanh, cham dut phan tng
bang Na,COj; bdo hoa trong nudc va dung mdi bay hoi mot phan. Pha lodng phan cin
bang DCM va ria bang Na,CO; bdo hoa trong nude (1x), nude (1x) va nude mudi
(1x), va chiét cac pha nuéc bang DCM (2x). lam kho cac 16p hitu co thu gom duge
trén MgSOy, loc ra, lam bay hoi va lam kho béng ap suét thép, thu duoc 12g nhya mau
nau. LC-MS (A): tg = 0,83 phut. F-NMR (CD;0D): -63,59ppm (s).

1.3. Tert-butyl este cua axit (S)-2-hydroxymetyl-4-(4-metoxycacbonyl-2-triflometyl-
thiazol-5-yl)-piperazin-1-carboxylic

Cho (S)-1-Boc-2-hydroxymetylpiperazin (3,07g) va DIPEA (3,54mL) vao dung
dich hop chat trung gian 1.2 (4g) trong MeCN (100mL) & nhiét d6 trong phong. Khudy
hén hop phan g & 80°C trong 28 gio. Sau khi lam lanh, pha loéng hdn hop phan tng
bing EA va rta bang nudc (2x) va nude mubi. Chiét cac 16p nudc bang EA. Lam kho
cac 16p hitu co thu gom duge trén MgSOy, loc ra va lam bay hoi dén kho. Tinh ché san
phém thd bing CC (Biotage, SNAP 340g, dung mdi A: Hep; dung moi B: EA; gradien
theo %B: 30 trén 3CV, tir 30 dén 50 trén 5CV, 50 trén 3CV), thu dugc 4g bot mau
vang. LC-MS (A): tg = 0,87 phut; [M+H]": 426,0.
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1.4. Tert-butyl este cua axit (S)-4-(4-carboxy-2-triflometyl-thiazol-5-yl)-2-
hydroxymetyl-piperazin-1-carboxylic

Cho NaOH 1M (20mL) vao dung dich hgp chét trung gian 1.3 (3,96g) trong
EtOH (20mL) & nhiét d§ trong phong va khudy hdn hop phan tmg trong 1 gior 10 phit.
Lam bay hoi dung moi di va axit hoa phdn can dén do pH=2-3 bang cach bo sung axit
xitric trong nude (10%). Chiét 16p nudc bang DCM (3x) va lam khé cac 16p hitu co
thu gom duoc trén MgSO,4 va cd dic dén kho, thu duogc 2,89g & dang chét rin mau be.

LC-MS (A): tg = 0,79 phut; [M+H]": 412,1.

1.5. Tert-butyl este cta axit (S)-4-(4-bromo-2-triflometyl-thiazol-5-yl)-2-
hydroxymetyl-piperazin-1-carboxylic

Cho LiBr (614mg) va (diaxetoxyiodo)benzen (2,3g) vao dung dich hop chét
trung gian 1.4 (2,88g) trong THF (55mL) ¢ nhiét d0 trong phong. Khudy huyén phu
thu duoc & nhiét d trong phong qua dém. Lam bay hoi hdn hgp phan ung va hoa tan
phén cin bing H,O/DCM va chiét bing DCM (3x). Lam kho céc 16p hitu co thu gom
duoc trén MgSOy, loc ra va 1am bay hoi dén kho. Tinh ché san phdm tho bing CC
(hop Biotage, SNAP 100g, dung méi A: Hep; dung mo6i B: EA; gradien theo %B: 10
trén SCV, tir 10 dén 30 trén 5CV, 40 trén 3CV), thu dugc 2,5g & dang chit ran mau
tring. LC-MS (A): tg = 0,93 phut; [M+H]": 445,9.

1.6. Tert-butyl este cua axit (S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-carboxylic

Khudy manh hdn hop hop chat trung gian 1.5 (2,3g), axit 2-
(triflometyl)pyrimidin-5-boronic (1,65g), Pd(PPh;),Cl, (202mg), Na,CO3 1M (15mL)
trong MeCN (15mL) ¢ 80°C trong argon trong 20 gio. Dé hén hop phan tmg ngudi
xubng nhiét do trong phong, pha loéng bang H,O va chiét bing DCM (3x). Lam kho
céc 16p hitu co thu gom duge trén MgSO,, loc ra va lam bay hoi dén kho. Tinh ché san
phim tho bing CC (hop Biotage, SNAP 340g, dung mdi A: Hep; dung méi B: EA;
gradien theo %B: 10 trén 5CV, tir 10 dén 30 trén 6CV, 30 trén 3CV), thu duoc 2,22g &
dang bot mau vang. LC-MS (A): tg = 0,98 phut; [M+H]": 513,9.
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1.7.  {(S)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-2-

y1}-metanol; & dang mudi hydroclorua

Khuiy hén hop hop chét trung gian 1.6 (2,25g) trong HCI (22mL, 4M trong
dioxan) ¢ nhiét do trong phong trong 1 gid. Lam bay hoi hdn hop phéan tmg va lam
kho béng ap suét thép, thu duoc 2,18g & dang bot mau nau. LC-MS (A): tg = 0,67
phut; [M+H +CH;CN]": 413,2.

1.8. Benzyl este cla axit (3-tert-butyl-[1,2,4]triazol-1-yl)-axetic

Cho Cs,CO; (586mg), va sau d6 la benzyl bromoaxetat (0,29mL), vao dung
dich 3-tert-butyl-1H-1,2,4-triazol (225mg) trong MeCN (12mL) va khudy hdn hop &
nhiét do trong phong trong 1 gid 45 phit. Pha loang hdn hop phan img bang EA va rira
bing nudc (2x) va nude mudi. Chiét cac 16p nudc bang EA (2x) va lam kho cac 16p
hitu co thu gom dugc trén MgSOy, loc ra va lam bay hoi dén kho. Tinh ché phén can
béng CC (hop Biotage, SNAP 25¢g, dung m6i A: DCM; dung mdi B: DCM/MeOH 8:2;
gradien theo %B: 15 trén 8CV), thu dugc 216mg & dang chét rin hoi vang (chat dong
phén vi tri don). LC-MS (A): tg = 0,73 phat; [M+H]": 274,1.

1.9. Axit (3-tert-butyl-[1,2,4]triazol-1-yl)-axetic

Tao chan khong binh chira hop chat trung gian 1.8 (202mg), Pd/C (39mg) trong
EtOH (2mL) va nap argon (3x), sau d6 lai tao chan khong va nap H, (3x) va khudy
hdn hop phan tng & nhiét do trong phong trong 2 gid. Loc hdn hop phan tng qua dém
xelit va lam bay hoi dich loc dén khd, thu duoc 130mg ¢ dang chét rén mau tring. LC-

MS (A): tg = 0,36 phut; [M+H]": 184,3.

1.10. 2-(3-tert-butyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Khudy hén hop hop chit trung gian 1.7 (30mg), hop chét trung gian 1.9
(11mg), HATU (26mg), va NEt; (26uL) trong DCM (1,5mL) & nhiét d6 trong phong
qua dém. Lam bay hoi hdn hop phan tmg dén khé va tinh ché san phim tho bang LC-
MS diéu ché (IV), thu duge 6mg & dang chat rin mau tring. LC-MS (C): tr = 1,12
phat; [M+H]": 579,2.
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Vi du 2: 2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Cho axit (3,5-dimetyl-1H-1,2,4-triazol-1-yl)axetic (743mg), DIPEA (2,05mL)
va HATU (2,37g) vao dung dich hop chat trung gian 1.7 (2,15g) trong DCM (66mL) &
nhiét do trong phong va khudy hdn hop & nhiét d trong phong trong 3 gid. Pha loéng
hdn hop phan tng bang DCM va rira bang 1M NaHSO,, NaHCO; bdo hoa trong nudc
va nudc mudi. Chiét lai cac 16p nudc bing 2x DCM va lam kho cac 16p hitu co thu
gom duoc trén MgSO,, loc ra va lam bay hoi dén kho. Tinh ché bang CC (hop
Biotage, SNAP 100g, dung m6i A: DCM; dung mé6i B: DCM/MeOH 8:2 +0,1% Et;N;
gradien theo %B: 15 trén 5CV, tur 15 dén 25 trén 3CV, 25 trén 5CV). Loai bo DIPEA
du trong san phAm bing cach chiét bing DCM/H,0, thu duge 778mg & dang chat rén
mau tring. LC-MS (C): tg = 0,97 phut; [M+H]": 551,1.

Vi du 3: 2-(3-xyclopropyl-[1,2,4]triazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

3.1. Benzyl este cua axit (3-xyclopropyl-[1,2,4]triazol-1-yl)-axetic

Cho NaH (60% trong dau, 174 mg) vao dung dich 3-xyclopropyl-1H-1,2,4-
triazol (500 mg) trong THF (10 mL) & 0°C va khudy hdn hop trong 5 phut. Sau do,
cho benzyl bromoaxetat (0,719mL) vao va khudy hdn hop phan tmg trong 45 phut &
0°C. déap tit phan tmg bing NH,CI bdo hoa trong nudc va chiét 16p nudc bang EA
(3x). Lam kho cac 16p hiru co thu gom duoc trén MgSOy, loc ra va lam bay hoi dén
kho. Tinh ché biang CC (hop Biotage, SNAP 25g, dung mdi A: DCM; dung moéi B:
MeOH; gradien theo %B: 1 trén 4CV, tur 1 dén 10 trén 10CV, 10 trén 2CV), thu duoc
831mg & dang hdn hop céc chét ddng phan vi tri. Tach bang HPLC diéu ché khong dbi
xtmg chiral (IT), thu dugc hai chit dong phan vi tri:

Phan doan rira giai thir nhat: Benzyl este ctia axit (5-xyclopropyl-[1,2,4]triazol-
1-yl)-axetic LC-MS (A): tg = 0,75 phut; [M+H]": 258,1. Quan sét thdy tin hiéu Roesy
gitta CH,CO, ¢ 5,04ppm va CH (xyclopropyl) ¢ 1,74ppm.
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Phan doan rira giai thir hai: Benzyl este cua axit (3-xyclopropyl-[1,2,4]triazol-1-
yl)-axetic LC-MS (A): tg = 0,75 phut; [M+H]": 258,1. Quan sat thdy tin hiéu Roesy
gitta CH,CO, ¢ 4,94ppm va CH (triazol) ¢ 8,08ppm.

3.2. Axit (3-xyclopropyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc diéu ché theo phuwong phap tuong tu v4i phuong phép cta
Vi du 1, bude 1.9, hop chét trung gian 3.1 (benzyl este cta axit (3-xyclopropyl-
[1,2,4]triazol-1-yl)-axetic) thay thé hop chét trung gian 1.8. LC-MS (A): tg = 0,33
phut; [M+H]": 168,47.

3.3.  2-(3-xyclopropyl-[1,2.,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[ 2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chét nay duoc didu ché theo phuong phép tuong tu véi phuong phap cua
Vi du 1, buge 1.10, hop chét trung gian 3.2 thay thé hop chat trung gian 1.9. Tinh ché
san phdm thé bang LC-MS diéu ché (IV). LC-MS (C): tr = 1,05 phut; [M+H]": 563,1.

Vi du 4: 1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon

4.1. Benzyl este cua axit (3-isopropyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc didu ché theo phuong phép twong tu v6i phuong phép ctia
Vi du 1, budc 1.8, 3-isopropyl-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-triazol.
Tinh ché hdn hop céc chéat ddng phan vi tri nay bang HPLC diéu ché khong d6i xtmg
chiral (III). Phan doan rtra giai th nhat: Benzyl este cua axit (3-isopropyl-
[1,2,4]triazol-1-yl)-axetic. LC-MS (A): tg = 0,76 phut; [M-+H]": 260,2. Quan sat thy
tin hiéu Roesy gitta CH, ¢ 4,96ppm va CH (triazol) ¢ 8,08ppm.

Phan doan rira giai thir hai: Benzyl este cua axit (5-isopropyl-[1,2,4]triazol-1-
yD-axetic. LC-MS (A): tg = 0,76 phut; [M+H]": 260,2. Quan sat thdy tin hiéu Roesy
gitta CH, & 4,96ppm va CH (isopropyl) & 2,97ppm.

4.2. Axit (3-isopropyl-[1,2,4]triazol-1-yl)-axetic
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Hop chit nay dugc diéu ché theo phuong phap tuong tu v6i phuong phéap cua
Vi du 1, bude 1.9, benzyl este cla axit (3-isopropyl-[1,2,4]triazol-1-yl)-axetic tir budce
4.1 thay thé hop chat trung gian 1.8. LC-MS (A): tz = 0,30 phat; [M+H]": 170.2.

4.3. 1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon

Hop chit nay duoc didu ché theo phuong phép tuong tu v6i phuong phép cia
Vi du 1, bude 1.10, hop chat trung gian 4.2 thay thé hop chét trung gian 1.9. Tinh ché
san pham tho bing LC-MS diéu ché (IV). LC-MS (C): tr = 1,07 phit; [M+H]": 564.9.

Vi du 5: 1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

5.1. Benzyl este cua axit (3-triflometyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuong phap twong tu véi phuong phap cua
Vi du 1, budc 1.8, 3-(triflometyl)-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-
triazol. Thu dwoc san pham mong mudn sau CC & dang chéat déng phan vi tri don. LC-

MS (A): tg = 0,85 phut; [M+H]": 286,1.
5.2. Axit (3-triflometyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc didu ché theo phuong phap twong tu voi phuong phap cla
Vi du 1, bude 1.9, hop chét trung gian 5.1 thay thé hop chét trung gian 1.8. LC-MS
(A): tg = 0,42 phut; [M+H]": 196,1.

5.3. 1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-y1}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc didu ché theo phuong phép tuong tu véi phuong phip cua
Vi du 1, bude 1.10, hop chat trung gian 5.2 thay thé hop chét trung gian 1.9. Cho thém
1,1 duong lugng HATU va 1 duong luong hop chét trung gian 5.2 vao va khudy tiép
hdn hop phan tmg trong 24 giv. Tinh ché san pham thd bang LC-MS diéu ché (IV).
LC-MS (C): tg = 1,15 phut; [M+H]": 591,1.
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Vi du 6: 1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-triflometyl-thiazol-5-y1]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

6.1. Tert-butyl este ctia axit (S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-triflometyl-thiazol-5-
yl]-2-hydroxymetyl-piperazin-1-carboxylic

Hop chat nay duoc diéu ché theo phuong phap tuong ty v6i phuong phap cla
Vi du 1, budc 1.6, axit 2-etoxypyrimidin-5-boronic thay thé axit 2-
(triflometyl)pyrimidin-5-boronic. LC-MS (A): tg = 0,92 phut; [M+H]": 490,2.

6.2. (S)-(4-(4-(2-etoxypyrimidin-5-yl)-2-(triflometyl)thiazol-5-yl)piperazin-2-

yl)metanol, & dang mudi hydroclorua

Hop chét nay duoc didu ché theo phuong phép tuong tw voi phuong phap cua
Vi du 1, bude 1.7, hop chét trung gian 6.1 thay thé hop chét trung gian 1.6. LC-MS
(A): tg = 0,57 phat; [M+H]": 390,2.

6.3. 1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-hydroxymetyl-
piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

Hop chat nay duoc diéu ché theo phuong phép tuong tw voi phuong phap cua
Vi du 1, bude 1.10, hop chét trung gian 6.2 thay thé hop chit trung gian 1.7, hop chat
trung gian 5.2 thay thé hop chét trung gian 1.9 va DMF thay thé DCM. Tinh ché san
phém thd bing LC-MS diéu ché (I). LC-MS (C): tg = 1,09 phat; [M+H]": 567,1.

Vi du 7: 2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-
triflometyl-thiazol-5-y1]-2-hydroxymetyl-piperazin-1-yl} -etanon

Hop chét nay duoc diéu ché theo phuong phép tuong tw véi phuong phap cua
Vi du 6, budc 6.3, axit 3,5-dimetyl-1H-1,2,4-triazol-1-yl)axetic thay thé hop chét trung
gian 5.2. Tinh ché san phédm tho bing LC-MS diéu ché (I). LC-MS (B): tz = 1,28 phi;
[M+H]": 527,2.

Vi du 8: 1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-trifiometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-y1}-2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-etanon
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8.1. Tert-butyl este cta axit (S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-
thiazol-5-yl1]-2-hydroxymetyl-piperazin-1-carboxylic

Hop chét nay duoc diéu ché theo phuong phap tuong tu véi phuong phép cua
Vi du 1, budc 1.6, 2-xyclopropyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrimidin thay thé axit 2-(triflometyl)pyrimidin-5-boronic. LC-MS (A): tx = 0,92
phut; [M+H]": 486,2.

8.2.  (S)-(4-(4-(2-xyclopropylpyrimidin-5-yl1)-2-(triflometyl)thiazol-5-yl)piperazin-2-

yl)metanol, & dang mudi hydroclorua

Hop chat nay duoc diéu ché theo phuong phap tuong tu véi phuong phép cia
Vi du 1, bude 1.7, hop chit trung gian 8.1 thay thé hop chét trung gian 1.6. LC-MS
(A): tg = 0,57 phut; [M+H]": 386,1.

8.3. 1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay duoc didu ché theo phuong phap tuong tu véi phuong phép cua
Vi du 7, hop chét trung gian 8.2 thay thé hop chét trung gian 6.2. Tinh ché san phdm
thd bing LC-MS diéu ché (I). LC-MS (C): tg = 0,9 phat; [M+H]": 523,2.

Vi du 9: 1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phéap twong tu v6i phuong phap clia
Vi du 8, bude 8.3, hop chit trung gian 5.2 thay thé axit (3,5-dimetyl-1H-1,2,4-triazol-
1-yl)axetic. Tinh ché san phim tho bing LC-MS didu ché (I), sau d6 bang TLC diéu
ché (DCM/MeOH 97:3). LC-MS (C): tg = 1,1 phtit; [M+H]": 563,1.

Vi du 10: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(6-triflometyl-pyridin-3-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon

10.1. Tert-butyl este cta axit (R)-4-(4-bromo-2-triflometyl-thiazol-5-yl)-2-
hydroxymetyl-piperazin-1-carboxylic
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Hop chit nay duoc didu ché theo phuong phép tuong tu véi phuong phap cua
Vi du 1, cac bude tir 1.1 dén 1.5, (R)-1-Boc-2-hydroxymetylpiperazin thay thé (S)-1-
Boc-2-hydroxymetylpiperazin & budc 1.3. LC-MS (A): tg = 0,92 phut; [M+H]": 445.9.

10.2. Tert-butyl este cta axit (R)—2-hydr0xymety1—4-[2-triﬂometyl-4-(6-triﬂomety1—
pyridin-3-yl)-thiazol-5-yl]-piperazin-1 -carboxylic

Hop chat nay duoc didu ché theo phuong phéap twong tu v6i phuong phap cua
Vi du 1, budc 1.6, axit 2-(triflometyl)pyridin-5-boronic  thay thé axit 2-
(triflometyl)pyrimidin-5-boronic. LC-MS (A): tg = 0,99 phut; [M+H]": 512.9.

10.3.  (R)-(4-(2-(triflometyl)-4-(6-(triflometyl)pyridin-3 -yl)thiazol-5-yl)piperazin-2-

yl)metanol, & dang mudi hydroclorua

Hop chit nay dugc didu ché theo phuong phap twong tu v6i phuong phap cua
Vi du 1, budc 1.7, hop chét trung gian 10.2 thay thé hop chit trung gian 1.6. LC-MS
(A): tr = 0,68 phut; [M+H]": 413,1.

10.4. 1-{(R)-2-hydroxymetyl-4- [2-triﬂometyl-4-(6-triﬂometyl-pyridin—3-yl)—thiazol—S-
yl]-piperazin-1-yl}-2-(3-isopropyl-[1 ,2,4]triazol-1-yl)-etanon

Hop chat nay dugc didu ché theo phuong phép tuong tw véi phuong phap cua
Vi du 4, buéc 4.3, hop chét trung gian 10.3 thay thé hop chat trung gian 1.7 va DMF
thay thé DCM. Tinh ché san phim thd bing LC-MS diéu ché (1). LC-MS (C): tr = 1,1
phut; [M+H]": 564.2.

Vi du 11: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2 -triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1 ,2,4]triazol-1-yl)-etanon

11.1. Tert-butyl este cua axit (R)-Z-hydroxymetyl-4-[2-triﬂometyl-4-(2—triﬂ0metyl-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1 -carboxylic

Hop chét nay dugc diéu ché theo phuong phap tuong tw v6i phuong phap cua
Vi du 10, buéc 10.2, axit 2-(triflometyl)pyrimidin-5-boronic thay thé axit 2-
(triflometyl)pyridin-5-boronic. LC-MS (A): tg = 0,98 phut; [M+H]": 513.9.
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11.2. (R)-(4-(2-(triflometyl)-4-(2-(triflometyl)pyrimidin-5-yl)thiazol-5-yl)piperazin-2-

yl)metanol, & dang mudi hydroclorua

Hop chét nay dugc diéu ché theo phuong phéap twong tu voi phuong phép cua
Vi du 10, bude 10.3, hop chét trung gian 11.1 thay thé hop chat trung gian 10.2. LC-
MS (A): tg = 0,67 phut; [M+H]": 414,0.

11.3. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl1}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phép twong tw v6i phuong phép cia
Vi du 10, budc 10.4, hop chét trung gian 11.2 thay thé hop chit trung gian 10.3. Tinh
ché san phim tho bang LC-MS diéu ché (I). LC-MS (C): tg = 1,07 phat; [M+H]":
565.4.

Vi du 12: 2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflomety]-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chét nay duoc didu ché theo phuong phép tuong tu véi phuong phap cua
Vi du 11, budce 11.3, axit (3,5-dimetyl-1H-1,2,4-triazol-1-yl)axetic thay thé hop chét
trung gian 4.2. Tinh ché san phdm th6 bing LC-MS didu ché (I). LC-MS (C): tg =
0,97 phat; [M+H]": 551,1.

Vi du 13: 2-benzoimidazol-1-yl-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chit nay dugc diéu ché theo phuong phép twong tw véi phuong phép cua
Vidu 11, budce 11.3, axit 2-(1H-benzimidazol-1-yl)axetic thay thé hop chét trung gian
4.2. Tinh ché san phim tho bang LC-MS diéu ché (I). LC-MS (C): tx = 0,89 phut;
[M+H]": 572,1.

Vi du 14: 2-(5-flo-indol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chit nay dugc diéu ché theo phuong phap twong tu v&i phuong phép cta
Vidu 11, budce 11.3, axit (5-floindol-1-yl)axetic thay thé hop chét trung gian 4.2. Tinh
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ché san pham tho bing LC-MS diéu ché (V). LC-MS (C): tr = 1,25 phut; [M+H]":
589.1.

Vi du 15: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metoxy-indol-1-yl)-etanon

Hop chit nay dugc diéu ché theo phuong phap tuong tu v6i phuong phdp cua
Vi du 11, bude 11.3, axit (5-metoxy-1H-indol-1-yl)axetic thay thé hop chét trung gian
4.2. Tinh ché san phdm tho bing LC-MS diéu ché (I). LC-MS (C): tg = 1,22 phut;
[M+H]": 601,1.

Vi du 16: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon

16.1. Benzyl este cua axit (3-metyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuwong phép tuwong tu véi phuong phap cia
Vi du 1, bude 1.8, 3-metyl-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-triazol. Tinh
ché hdn hop cac chit ddng phan vi tri nay bang HPLC diéu ché khong ddi ximg chiral
(IV). Phan doan rtra giai thu nhét: Benzyl este cta axit (5-metyl-[1,2,4]triazol-1-yl)-
axetic. LC-MS (A): tg = 0,68 phut; [M+H]": 232,16. 'H-NMR (CDCls): 7,83 (s, 1H);
7,40-7,33 (m, SH); 5,23 (s, 2H); 4,93 (s, 2H); 2,43 (s, 3H). Quan sat théy tin hiéu
Roesy gitta CH, 6 4,93ppm va CH; ¢ 2,43ppm.

Phan doan rira giai thit hai: Benzyl este cua axit (3-metyl-[1,2,4]triazol-1-yD)-
axetic. LC-MS (A): tg = 0,67 phut; [M+H]": 232,16. '"H-NMR (CDCl): 8,05 (s, 1H);
7,40-7,30 (m, 5H); 5,23 (s, 0,95H, CH,); 4,93-4,88 (3s, 2H); 2,42 (s, 3H). Quan sat
thy tin hiéu Roesy gitta CH (triazol) ¢ 8,05ppm va CH, ¢ 4,93-4,88ppm.

16.2. Axit (3-metyl-[1,2,4]triazol-1-yl)-axetic

Hop chat nay duoc didu ché theo phuwong phép tuong tu véi phuong phép cua
Vi du 1, bude 1.9, benzyl este cua axit (3-metyl-[1,2,4]triazol-1-yl)-axetic tir budc
16.1 thay thé hop chét trung gian 1.8. LC-MS (A): tg = 0,18 phut; [M+H]": 142,22.
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16.3. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay duoc diéu ché theo phuong phap tuong tu v6i phuong phép cia
Vi du 11, budc 11.3, hop chit trung gian 16.2 thay thé hop chét trung gian 4.2. Tinh
ché san phim tho bing LC-MS didu ché (). LC-MS (B): tg = 1,35 phat; [M+H]":
537,1.

Vi du 17: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon

17.1. Benzyl este cta axit (3-metoxymetyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc diéu ché theo phwong phdp tuong tu v6i phuong phép cia
Vi du 1, bude 1.8, 3-(metoxymetyl)-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-
triazol. Tinh ché san phdm tho biang hai CC (1. hop Biotage, SNAP 10g, dung méi A:
DCM; dung mdi B: DCM/MeOH 8:2; gradien theo %B: 5 trén 7CV, tir 5 dén 15 trén
3CV, 15 trén 3CV. 2. hop Biotage, SNAP 10g, dung mé6i A: DCM; dung moéi B:
DCM/MeOH 8:2; gradien theo %B: 5 trén SCV, tu 5 dén 10 trén 3CV, 10 trén 3CV, tir
10 dén 15 trén 3 CV), thu duoc hai chat dong phan vi tri:

Phan doan rira giai tho nhit: Benzyl este cla axit (5-metoxymetyl-
[1,2,4]triazol-1-yl)-axetic: dau khong mau. LC-MS (A): tg = 0,71 phut; [M+H]":
262,2.

Phan doan rira giai thtr hai: Benzyl este clia axit (3-metoxymetyl-[1,2,4]triazol-
1-yl)-axetic: dau khong mau. LC-MS (A): tg = 0,67 phut; [M+H]": 262,1. Quan sét
thiy tin hiéu Roesy gitta CH (triazol) & 8,17ppm va NCH,CO, ¢ 5,01ppm.

17.2. Axit (3-metoxymetyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc diéu ché theo phwong phdp tuwong tu v6i phuong phép cia
Vi du 1, bude 1.9, benzyl este cia axit (3-metoxymetyl-[1,2,4]triazol-1-yl)-axetic ti
budc 17.1 thay thé hop chét trung gian 1.8. LC-MS (A): tg = 0,24 phut; [M+H]":
172,0.
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17.3. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon

Hop chit nay dugc diéu ché theo phuong phap twong tw véi phuong phap cua
Vi du 11, bude 11.3, hop chit trung gian 17.2 thay thé hop chét trung gian 4.2. Tinh
ché san phim tho bang LC-MS diéu ché (I). LC-MS (B): tz = 1,36 phut; [M+H]":
567,1.

Vi du 18: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-[3-(5-metyl-[1,2,4]oxadiazol-3-yl)-[1,2,4]triazol-1-yl]-

etanon
18.1. 5-metyl-3-(1H-[1,2,4]triazol-3-yl)-[1,2,4]oxadiazol

Cho NaH (60% trong diu, 434 mg) vao huyén phi N-hydroxy-axetamidin
(803mg) trong THF (25mL) & nhiét do trong phong. Khuiy huyén pht dang bot nay &
70°C trong argon trong 30 phut, sau d6 cho metyl 1H-1,2,4-triazol-3-carboxylat
(725mg) vao va khudy hdn hop & 70°C trong 2 gir 40 phut. Hon hop phan tng dugce
@ nguoi xudng nhiét do trong phong, dap tit phan tmg bang NH,Cl bio hoa, loc ra, va
rira chit két tia bang THF va MeOH. Lam bay hoi dich loc va lam kho bang 4p suat
thdp, thu duoc 1,85g & dang chét rén mau be. LC-MS (A): tx = 0,4 phut; [M+H]":
152,2.

18.2. Benzyl este cua axit [3-(5-metyl-[1,2,4]oxadiazol-3-yl)-[1,2,4]triazol-1-yl]-axetic

Cho Cs,CO; (3,97g) va benzyl bromoaxetat (4mL) vao huyén pht hop chét
trung gian 18.1 (1,84g) trong MeCN (85mL) va DMF (5SmL) & nhiét d6 trong phong va
khudy hdn hop phan tmg & nhiét do trong phong qua dém. Lam bay hoi hdn hop phan
tmg dén kho, pha lodng bing EA va rira bing nude (2x) va nude mudi (1x). Chiét lai
céc 16p nudce bang EA (2x). Lam khd cac 16p hitu co thu gom dugce trén MgSO,, loc
ra, lam bay hoi va lam kho bing ap suit thap. CC (hop Biotage, SNAP 100g, dung moi
A: Hep; dung mdi B: EA; gradien theo %B: 30 trén 2CV, tur 30 dén 50 trén 3CV, 50
trén 3CV, tr 50 dén 70 trén 3CV), sau d6 bing LC-MS diéu ché (I), thu duge 341mg &
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dang bot mau tring (chira 22 %mol hop chit trung gian 18.3). LC-MS (A): tg = 0,77
phut; [M+H]": 300,0.

18.3. [3-(5-metyl-[1,2,4]oxadiazol-3-yl)-[1,2,4]triazol-1-yl]-axetat, & dang mubi natri

Cho NaOH 1M (0,88mL) vao huyén phu hop chat trung gian 18.2 (335mg)
trong EtOH (3mL) & nhiét do trong phong va khudy dung dich thu dwoc & nhiét do
trong phong trong 1 gidr. Lam bay hoi hén hop phan tmg va lam kho bing ap sudt thap,
thu duoc 349mg & dang chét rin mau be. LC-MS (A): tz = 0,39 phut; [M+H]": 210,1.

18.4. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-[3-(5-metyl-[1,2,4]oxadiazol-3-yl)-[1,2,4]triazol-1-yl]-etanon

Hop chét nay dugc diéu ché theo phuong phap twong tu v6i phuong phép clia
Vi du 11, buée 11.3, hop chét trung gian 18.3 thay thé hop chét trung gian 4.2. Tinh
ché san phim thd bing LC-MS didu ché (I). LC-MS (B): tg = 1,41 phut; [M+H]":
605,1.

Vi du 19: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-phenyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phép twong tu v6i phuong phap cla
Vi du 11, bude 11.3, axit 2-(3-phenyl-1H-1,2,4-triazol-1-yl)axetic thay thé hop chat
trung gian 4.2. Tinh ché san pham thé bing LC-MS diéu ché (I). LC-MS (C): tg = 1,15
phat; [M+H]": 599,2.

Vi du 20: 2-(3-axetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon
20.1. Benzyl este cua axit (3-axetyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuong phap tuong tu véi phuong phap cua
Vi du 1, budc 1.8, 1-(1H-1,2,4-triazol-5-yl)etanon thay thé 3-tert-butyl-1H-1,2.4-
triazol. Tinh ché san phdm tho bang CC (hop Biotage, SNAP 10g, dung méi A: Hep;

dung mdi B: EA; gradien theo %B: 30 trén 4CV, tir 30 dén 70 trén 4CV, 70 trén 2CV,
tir 70 dén 100 trén 2CV, 100 trén 2CV), thu duoc chit dong phan vi trf triazol mong
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mudn & phan doan thit hai. Quan sat thay tin hiéu Roesy gitta CH (triazol) & 8,28ppm
va CH, 6 5,1ppm. LC-MS (A): tg = 0,7 phut; [M+H]": 260,1.

20.2. Axit (3-axetyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc diéu ché theo phuwong phép tuong tu voi phuong phap cla
Vi du 1, budc 1.9, hop chét trung gian 20.1 thay thé hop chit trung gian 1.8. LC-MS
(A): tg = 0,25 phut; [M+H]": 170,0.

20.3. 2-(3-axetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay duoc diéu ché theo phuwong phdp tuong tu v6i phuong phap cua
Vi du 11, bude 11.3, hop chit trung gian 20.2 thay thé hop chét trung gian 4.2 va
DCM thay thé DMF. Tinh ché san pham thé bang LC-MS diéu ché (II), sau d6 bang
LC-MS diéu ché (IV). LC-MS (B): tg = 1,38 phut; [M+H]": 565,1.

Vi du 21: 2-[3-(1-hydroxy-etyl)-[1,2,4]triazol-1-yl]-1-{(R)-2-hydroxymetyl-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Cho NaBH, (1,3mg) vao dung dich hop chét cta vi du 20 (40mg) trong THF
(0,75mL) va EtOH (0,25mL) va khudy hdn hop & 0°C trong 1 gio 10. Dép tat phan
ting bing cach bd sung H,0 va chiét bang DCM (3x). Lam bay hoi cac 16p hitu co thu
gom dugc va lam kho béng 4ap suat thap. Tinh ché san phim tho bang LC-MS diéu ché
(IV), thu dugc 25mg & dang bdt mau trang. LC-MS (B): tx = 1,32 phut; [M+H]":
567,1.

Vi du 22: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phép twong tu véi phuong phap cua
Vidu 11, bude 11.3, axit (3-metyl-1H-pyrazol-1-yl)axetic thay thé hop chat trung gian
4.2 vA DCM thay thé DMF. Tinh ché san pham thé bing LC-MS diéu ché (IV). LC-
MS (C): tg = 1,07 phut; [M+H]": 536,4.
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Vi du 23: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-y1}-2-(3-pyridin-2-yl-[1,2,4]triazol-1-yl)-etanon

23.1. Tert-butyl este cta axit (3-pyridin-2-yl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc diéu ché theo phuong phdp twong tu véi phuong phép cua
Vi du 1, budc 1.8, 2-(1H-1,2,4-triazol-3-yl)pyridin thay thé 3-tert-butyl-1H-1,2,4-
triazol va tert-butyl bromoaxetat thay thé benzyl bromoaxetat. Tinh thé thém hop chit
nay bing LC-MS diéu ché (VI). LC-MS (A): tz = 0,61 phut; [M+H]": 261.2.

23.2. Axit 2-(3-(pyridin-2-yl)-1H-1,2,4-triazol-1-yl)axetic, & dang mudi hydroclorua

Cho HCI1 (4M trong dioxan; 2mL) vao huyén pht hop chét trung gian 23.1
(263mg) trong dioxan (2mL). Sau 1 gio ¢ nhiét do trong phong, cho vai giot H,O vao
va khudy hdn hop phan {mg trong 26 gio. Lam bay hoi hdn hop phéan tng va lam kho
bing 4p suat thip, thu dugc 263mg & dang chit ran hoi vang. LC-MS (A): tz = 0,29
phut; [M+H]": 205,1.

23.3. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-(3-pyridin-2-yl-[1,2,4]triazol-1-yl)-etanon

Hop chat nay duoc diéu ché theo phuong phap twong tu vGi phuong phép cua
Vi du 11, budc 11.3, hop chit trung gian 23.2 thay thé hop chét trung gian 4.2 va
DCM thay thé DMF. Tinh ché san phim thé bang LC-MS diéu ché (IV), sau d6 bang
TLC diéu ché (0,5mm, DCM/MeOH 95/5). LC-MS (C): tx = 1,00 phat; [M+H]":
600,1.

Vi du 24 va vi du 25: 2-(3-etyl-5-metyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-
[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon va
2-(5-etyl-3-metyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Céc tién chat axit cho vi du 24 va 25:

Bude 24.1. Cho Amberlyst A21 (1,14g) vao etylaxetimidat hydroclorua (500mg) trong
MeCN (6mL) va khudy huyén phu & nhiét d¢ trong phong trong 15 phit. Sau do, loc
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hdn hop va rtra nhya nay bang MeCN (1mL). Cho axit propanoic hydrazit (353mg)
vao dich loc va khudy huyén phit mau trang thu dugc & 50°C trong argon trong 4 gid
va & 80°C qua dém. Lam bay hoi hdn hop phan tng. Tinh ché bang CC (hop Biotage,
SNAP 10g, dung méi A: DCM; dung méi B: MeOH; gradien theo %B: 10 trén 6CV,
tir 10 dén 20 trén 3CV, 20 trén 6CV), sau d6 1a CC tha hai (hop Biotage, SNAP 10g,
dung mdi A: DCM; dung mdi B: DCM/MeOH 8:2; gradien theo %B: 25 trén 7CV, tu
25 dén 50 trén 3CV, 50 trén SCV), thu dugc 3-etyl-5-metyl-1H-[1,2,4]triazol (125mg
& dang ddu mau vang). LC-MS (A): tz = 0,21 phut; [M+H]": 112,4.

Buéce 24.2: Thuc hién theo phuong phap twong tw véi phuong phép cua vi du 1, bude
1.8, 3-eryl-5-metyl-1H-[1,2,4]triazol tir budc 24.1 thay thé 3-tert-butyl-1H-1,2,4-
triazol. Thu dugc hdn hop cic chat dong phan vi tri: benzyl este cua axit (3-etyl-5-
metyl-[1,2,4]triazol-1-yl)-axetic va benzyl este cua axit (5-etyl-3-metyl-[1,2,4]triazol-
1-yl)-axetic.

Budc 24.3: Thuc hién theo phuong phap tuong tu véi phuong phép cia vi du 1, bude
1.9, céc hop chit trung gian tir budce 24.2 thay thé hop chat trung gian 1.8. Thu dugc
hén hop céc chat dong phan vi tri (khoang 1:1): axit (3-etyl-5-metyl-[1,2,4]triazol-1-
yD)-axetic va axit (5-etyl-3-metyl-[1,2,4]triazol-1-yl)-axetic.

Cac hop chét cudi cing dugc diéu ché theo phuong phap tuong tu v6i phuong
phap ctia vi du 11, budc 11.3, cic hop chét trung gian tir budc 24.3 thay thé hop chat
trung gian 4.2 va DCM thay thé DMF. Tinh ché sin phim thd bang LC-MS diéu ché
(IV), sau d6 bang HPLC diéu ché khong déi xing chiral (I). Hoa tan ca hai phan doan
trong DCM va rua bang nudc (2x) va chiét cac 16p nude bang DCM (1x). Lam kho céac
16p hitu co thu gom duge trén MgSO,, loc ra, lam bay hoi va lam kho béng 4p suét

thap.

Phén doan rtra gidi thu nhat (Vi du 24): 2-(3-etyl-5-metyl-[1,2,4]triazol-1-yl)-1-
{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-
piperazin-1-yl}-etanon. LC-MS (C): tg = 1,00 phut; [M-+H]": 565,1.
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Phan doan rtra giai thr hai (Vi du 25): 2-(5-etyl-3-metyl-[1,2,4]triazol-1-yl)-1-
{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-
piperazin-1-yl}-etanon. LC-MS (C): tz = 1,00 phut; [M+H]": 565,5.

Vi du 26: 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-etanon

26.1. Benzyl este cua axit imidazo[4,5-b]pyridin-3-yl-axetic

Cho benzyl bromoaxetat (6,58mL), sau do6 la Cs,CO; (25,9g), vao dung dich 4-
azabenzimidazol (4,75g) trong DMF (80mL). Khudy huyén phti thu duge qua dém.
Pha loang hdn hop phan tmg bang EA va rira bang nude (2x) va NH,Cl bdo hoa trong
nude. Chiét cac 16p nude bang EA (2x). Lam kho cac 16p hitu co thu gom duge trén
MgSOy, loc ra va lam bay hoi bang ap suét thap. Tinh ché san pham thé bang CC (hop
Biotage, SNAP 100g, dung méi A: DCM; dung méi B: DCM/MeOH 8:2; gradien theo
%B: tir 0 dén 5 trén 3CV, 5 trén 5CV, tir 5 d&én 15 trén 5CV, 15 trén 3CV), thu duoc
4,99¢ hop chit mong mudn & dang chit rin mau vang. LC-MS (B): tg = 0,59 phut;
[M-+H]": 267,86.

26.2. Axit imidazo[4,5-b]pyridin-3-yl-axetic

Cho Pd/C (10%, 994mg) vao huyén phti mau vang hop chét trung gian 26.1
(4,99¢g) trong MeOH (30mL) va axit axetic (0,3mL) trong argon. Tao chan khong cho
binh phan g va nap argon ba 1An, sau d6 tao chan khong va nap hydro hai 1dn. Khuay
hén hop phan tng & nhiét do trong phong trong hydro trong 5 gid, loc trén xelit va rira
xelit béng MeOH. Lam bay hoi dich loc dén kho, thu duoc 2,41g chét rin mau tring
nhat, san phém nay dugc stt dung ma khong can tinh ché. LC-MS (B): tg = 0,15 phut;
[M+H]": 178,24.

26.3. 1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-etanon

Hop chét nay duoc diéu ché theo phuong phdp twong tu v6i phuong phap cta
Vi du 11, budc 11.3, hop chit trung gian 26.2 thay thé hop chat trung gian 4.2 va
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DCM thay thé DMF. Tinh ché san phdm tho bing LC-MS diéu ché (IV), sau d6 bang
TLC diéu ché (0,5mm, DCM/MeOH 95/5). LC-MS (A): tz = 0,8 phat; [M+H]": 573,0.

Vi du 27:  2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

27.1. (R)-2-(4-(2-(triflometyl)-4-(2-(triflometyl)pyrimidin-5-yl)thiazol-5-yl)piperazin-

2-yl)etan-1-ol, & dang mudi hydroclorua

Hop chét nay duoc diéu ché theo phuong phép tuong tu véi phuong phép cua
Vi du 1, tr bude 1.1 dén bude 1.7, (R)-1-Boc-2-hydroxyetylpiperazin thay thé (S)-1-
Boc-2-hydroxymetylpiperazin & bugc 1.3. LC-MS (A): tg = 0,69 phut; [M+H]": 428,0.

27.2. 2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay duogc diéu ché theo phuong phép twong tu véi phuong phap clia
Vi du 12, hop chét trung gian 27.1 thay thé hop chit trung gian 11.2 va DCM thay thé
DMF. Tinh ché san phim tho bing LC-MS diéu ché (I), sau d6 bang TLC diéu ché
(0,5mm, DCM/MeOH 97/3). LC-MS (C): tg = 0,98 phut; [M+H]": 565,2.

Vi du 28: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay duoc diéu ché theo phuong phép twong tu véi phuong phép clia
Vi du 27, budc 27.2, hop chét trung gian 5.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim thé bing LC-MS diéu ché (V). LC-MS (C): tg =
1,16 phut; [M+H]": 605,1.

Vi du 29: 2-(3-xyclobutyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

29.1. Benzyl este cua axit (3-xyclobutyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuong phép tuong tw véi phuong phap cua
Vidu 1, bude 1.8, 3-xyclobutyl-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-triazol.
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Tinh ché thém bang LC-MS diéu ché (IV) trwée khi tach hdn hop cac chit dong phan
vi trf bing HPLC diéu ché khong ddi xtmg chiral (V).

Phén doan rira giai thir nhat: Benzyl este cua axit (5-xyclobutyl-[1,2,4]triazol-1-
yl)-axetic. LC-MS (A): tg = 0,68 phut; [M+H]™: 272,2.

Phan doan rira giai thi hai: Benzyl este cta axit (3-xyclobutyl-[1,2,4]triazol-1-
yl)-axetic. (LC-MS (A): tg = 0,7 phut; [M+H]": 272,2.

29.2. Axit (3-xyclobutyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuwong phdp tuwong tu v6i phuong phép cta
Vi du 1, budc 1.9, benzyl este cua axit (3-xyclobutyl-[1,2,4]triazol-1-yl)-axetic tur
bude 29.1 thay thé hop chét trung gian 1.8. LC-MS (A): tx = 0,32 phat; [M+H]":
182,3. Quan sat thay tin hiéu Roesy giita CH (triazol) & 8,40ppm va N-CH2-COOH &
5,02ppm.

29.3. 2-(3-xyclobutyl-[1,2,4]triazol-1-yl1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chit nay duoc diéu ché theo phuwong phap twong tu v6i phuong phéap cla
Vi du 27, bude 27.2, hop chat trung gian 29.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bing LC-MS diéu ché (IV). LC-MS (C): tr
= 1,11 phuat; [M+H]": 591,2.

Vi du  30:  2-(3-tert-butyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-

triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay dugc diéu ché theo phuong phép tuong tw véi phuong phap cua
Vi du 27, bude 27.2, hop chét trung gian 1.9 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bang LC-MS diéu ché (I). LC-MS (C): tg =
1,13 phuat; [M+H]": 593,2.

Vi du 31: 2-3-xyclopropyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon
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Hop chét nay dugc didu ché theo phuong phap tuong ty v6i phuong phép cua
Vi du 27, bude 27.2, hop chét trung gian 3.2 thay thé axit (3,5-dimetyl-1H-1,2.,4-
triazol-1-yl)axetic. Tinh ché san phdm tho bang LC-MS diéu ché (I). LC-MS (C): tg =
1,06 phut; [M+H]": 577.4.

Vi du 32: 2-(3-etyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

32.1. Benzyl este cua axit (3-etyl-[1,2,4]triazol-1-yl)-axetic

Hop chit nay dugc didu ché theo phuong phép tuong tw voi phuong phap cua
Vi du 1, budc 1.8, 3-etyl-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-triazol. Hén
hop céac chit ddng phan vi tri duge tinh ché bang HPLC diéu ché khong di xtng
chiral (VI). Phan doan rtra giai tht nhit: Benzyl este cta axit (5-etyl-[1,2,4]triazol-1-
yD)-axetic: LC-MS (A): tg = 0,72 phut; [M+H]": 246,2. Quan sat thay tin hiéu Roesy
gitta CH,CH3 ¢ 2,72ppm va CH,CO, 6 4,93ppm.

Phan doan rtra giai thit hai: Benzyl este cta axit (3-etyl-[1,2,4]triazol-1-yl)-
axetic: LC-MS (A): tg = 0,71 phut; [M+H]": 246,2. Quan sat thdy tin hiéu Roesy gifta
CH ¢ 8,08 ppm va CH,CO, ¢ 4,96ppm.

32.2. Axit (3-etyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay dugc diéu ché theo phuong phap tuong tu v&i phuong phéap cta
Vi du 1, bude 1.9, benzyl este ctia axit (3-etyl-[1,2,4]triazol-1-yl)-axetic tir bude 32.1
thay thé hop chét trung gian 1.8. LC-MS (A): tg = 0,25 phit; [M+H]": 156,2.

32.3. 2-(3-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chat nay duoc diéu ché theo phuong phép tuong tu v6i phuong phéap cia
Vi du 27, budc 27.2, hop chét trung gian 32.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim thd bing LC-MS diéu ché (IV). LC-MS (C): t
= 1,04 phut; [M+H]": 564.9.
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Vi du 33: 2-(5-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflomety]-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

33.1. Axit (5-etyl-[1,2,4]triazol-1-yl)-axetic

Hop chit nay duoc diéu ché theo phuong phap tuong tu v6i phuong phap cla
Vi du 1, budc 1.9, benzyl este cua axit (5-etyl-[1,2,4]triazol-1-yl)-axetic tr budc 32.1
thay thé hop cht trung gian 1.8. LC-MS (A): tg = 0,22 phut; [M+H]": 156,1.

33.2. 2-(5-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay duoc diéu ché theo phwong phép tuong tu véi phuong phap cta
Vi du 27, bude 27.2, hop chét trung gian 33.1 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phdm thé bing LC-MS diéu ché (I). LC-MS (C): tg =
1,03 phut; [M+H]": 565.,2.

Vi du 34: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phap tuong tw v6i phuong phap cla
Vi du 27, bude 27.2, hop chit trung gian 4.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bing LC-MS diéu ché (IV). LC-MS (C): tr
= 1,08 phut; [M+H]": 579,2.

Vi du 35: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl1}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phép twong tw véi phuong phép cta
Vi du 27, budc 27.2, hop chat trung gian 16.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san pham tho bing LC-MS diéu ché (II), sau d6 bang LC-
MS diéu ché (IV). LC-MS (C): tg = 1,00 phut; [M+H]": 551,2.

Vi du 36: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yI)-
thiazol-5-yl]-piperazin-1-y1}-2-(5-metyl-[1,2,4]triazol-1-yl)-etanon

36.1. Axit (5-metyl-[1,2,4]triazol-1-yl)-axetic
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Hop chét nay dwoc diéu ché theo phuong phép twong tu voi phuong phép cla
Vi du 1, buéce 1.9, benzyl este cua axit (5-metyl-[1,2,4]triazol-1-yl)-axetic tir budc
16.1 thay thé hop chét trung gian 1.8. LC-MS (A): tg = 0,19 phut; [M+H]": 142,2.

36.2. 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metyl-[1,2,4]triazol-1-yl)-etanon

Hop chét nay duogc diéu ché theo phuong phép tuong tu v6i phuong phap cua
Vi du 27, budc 27.2, hop chét trung gian 36.1 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bing LC-MS diéu ché (IV). LC-MS (C): tr
= 1,00 phat; [M+H]": 551,1.

Vi du 37: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon

Hop chit nay duoc didu ché theo phuong phap twong tu véi phuong phéap cta
Vi du 27, bude 27.2, hop chit trung gian 17.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bing LC-MS diéu ché (IV). LC-MS (B): tr
= 1,37 phat; [M+H]": 581,1.

Vi du 38: 2-(3-diflometyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

38.1. Benzyl este cua axit (3-diflometyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duoc didu ché theo phuwong phap twong tu vGi phuong phép cia
Vi du 1, budc 1.8, 3-(diflometyl)-1H-1,2,4-triazol thay thé 3-tert-butyl-1H-1,2,4-
triazol. Tinh ché san phdm tho bang CC (hdp Biotage, SNAP 50g, dung méi A: Hep;
dung moi B: EA; gradien theo %B: 30 trén 5CV, tir 30 dén 70 trén 5CV, 70 trén 3CV,
tir 70 dén 100 trén 2CV, 100 trén 1CV), thu dugc hai chat d6ng phan vi tri:

Phén doan rira giai tha nhat: Benzyl este cua axit (5-diflometyl-[1,2,4]triazol-1-
yl)-axetic: du mau vang. LC-MS (A): tg = 0,78 phat; [M+H]": 268,2.

Phan doan rira giai thi hai: Benzyl este cua axit (3-diflometyl-[1,2,4]triazol-1-
yl)-axetic: chdt rén mau tring nhat. LC-MS (A): tg = 0,77 phit; [M+H]": 268,1.
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38.2. Axit (3-diflometyl-[1,2,4]triazol-1-yl)-axetic

Hop chét nay duogc diéu ché theo phuong phép twong tw véi phuong phap cua
Vidu 1, bude 1.9, benzyl este cua axit (3-diflometyl-[1,2,4]triazol-1-yl)-axetic tir bude
38.1 thay thé hop chat trung gian 1.8. LC-MS (A): tz = 0,26 phut; [M+H]": 178,2.

38.3.  2-(3-diflometyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chét nay duoc diéu ché theo phuong phap tuong tw v6i phuong phap cta
Vi du 27, budc 27.2, hop chét trung gian 38.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phdm thd bang LC-MS didu ché (IV). LC-MS (A): tg
= 0,86 phut; [M+H]": 573,0.

Vi du 39: 1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon

Hop chit nay dugc diéu ché theo phuong phap twong tu v&i phuong phép cta
Vi du 27, budc 27.2, axit (3-metyl-1H-pyrazol-1-yl)axetic thay thé axit (3,5-dimetyl-
1H-1,2,4-triazol-1-yl)axetic. Tinh ché san phim thd bing LC-MS diéu ché (IV). LC-
MS (C): tgr = 1,08 phut; [M+H]": 550,0.

Vi du 40: 2-(3-etyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon
40.1 benzyl este cua axit (3-etyl-pyrazol-1-yl)-axetic

Hop chét nay dugc didu ché theo phuong phép tuong tu voi phuong phap cua
Vi du 1, bude 1.8, 3-etyl-1H-pyrazol thay thé 3-tert-butyl-1H-1,2,4-triazol. Hon hop
céc chét dong phan vi tri dugc tinh ché bang HPLC diéu ché khong ddi xting chiral
(VII). Phan doan rira giai thr nhit: Benzyl este cla axit (3-etyl-pyrazol-1-yl)-axetic:
LC-MS (A): tg = 0,82 phat; [M+H]": 245,1. Quan sat thdy tin hiéu Roesy gifta
pyrazol-CH ¢ 7,37 ppm va CH,CO, ¢ 4,91 ppm.

40.2 axit (3-etyl-pyrazol-1-yl)-axetic
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Hop chét nay duogc diéu ché theo phuong phép twong tw v6i phuong phap clia
Vi du 1, bude 1.9, benzyl este cia axit (3-etyl-pyrazol-1-yl)-axetic tir budce 40.1 thay
thé hop chét trung gian 1.8. LC-MS (A): tg = 0,43 phat; [M+H]": 155,4.

40.3. 2-(3-etyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay duoc diéu ché theo phuong phép twong tu véi phuong phap clia
Vi du 27, budc 27.2, hop chét trung gian 40.2 thay thé axit (3,5-dimetyl-1H-1,2,4-
triazol-1-yl)axetic. Tinh ché san phim tho bing LC-MS diéu ché (I). LC-MS (C): tr =
1,14 phut; [M+H]": 564,0.

Vi du 41: 2-(3-xyclopropyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chat nay dugc diéu ché theo phuong phap twong ty véi phuong phap cla
Vi du 27, bude 27.2, axit (3-xyclopropyl-1H-pyrazol-1-yl)axetic thay thé axit (3,5-
dimetyl-1H-1,2,4-triazol-1-yl)axetic. Tinh ché san phdm th6 bing LC-MS diéu ché
(IV). LC-MS (C): tg = 1,15 phut; [M+H]": 576,2.

Vi du 42: 1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon

Hop chét nay dugc diéu ché theo phuong phap tuong tw véi phuong phap cua
Vi du 1, buée 1.10, axit (3-metyl-1H-pyrazol-1-yl)axetic thay thé hop chét trung gian
1.9. Tinh ché san phim tho bang LC-MS diéu ché (I). LC-MS (C): tx = 1,07 phut;
[M+H]"™: 536,2.

Vi du 43: 2-(3-etyl-pyrazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon

Hop chét nay duogc diéu ché theo phuong phap twong tur v6i phuwong phap cua
Vi du 1, bude 1.10, hop chit trung gian 40.2 thay thé hop chat trung gian 1.9. Tinh ché
san pham tho bang LC-MS diéu ché (I). LC-MS (C): tz = 1,12 phut; [M+H]": 550,0.
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Vi du 44: 2-(3-xyclopropyl-pyrazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon

Hop chit nay dugc didu ché theo phuong phép tuong tu véi phuong phép cua
Vidu 1, bude 1.10, axit (3-xyclopropyl-1H-pyrazol-1-yl)axetic thay thé hop chét trung
gian 1.9. Tinh ché san phim tho bing LC-MS diéu ché (I). LC-MS (C): tg = 1,13 phut;
[M+H]": 562,2.

II. Thir nghiém sinh hoc
A) Thur nghiém FLIPR

Hoat tinh sinh hoc cta cac hgp chét duoc thir nghiém bang thiét bi doc dia hinh
anh huynh quang (flometric imaging plate reader - FLIPR: Molecular Devices), str
dung céc t& bao CHO-K1 dugc xtr Iy di truyén biéu hién CXCR3A cua nguoi
(GenBank: AY242128) lién két vdi protein G (Galpha(16)). Dua céc t€ bao vao dia
vao ngdy trudce khi thir nghiém sinh hoc trong mdi truong F12 ¢6 bd sung 10% FBS va
G418 va cac chit khang sinh hygromyxin dé gitt su chon loc tai t6 hop. Vao ngay thu
nghiém sinh hoc, rira céc t& bao va nap thudc nhudm trong mot gio bang Fluo-4-AM
(Invitrogen) trong dung dich mubi can bang Hanks (Invitrogen), dugc dém bang 20
mM Hepes & pH 7,4 va natri bicacbonat (0,038%), chtta 5 mM probenecid. Dung dich
dém nay, nhung khong co thudc nhudém va chira probenecid & noéng d6 2,5 mM, ciing
duoc st dung cho céac bude rira (dung dich dém rira); hodc khong c6 ca thudc nhudém
va probenecid nhung c6 bd sung 0,1% BSA cho cic budce pha lodng hop chat (dung
dich dém pha lodng). Rua cac té bao dé sach thudc nhudém du va bd sung 60 microlit
dung dich dém rira vao. Dung dich géc chtra hop chét thtr nghiém duogc chuan bi &
ndéng d6 10 mM trong DMSO, va dugc pha loang theo day ndng d6 trong dung dich
dém pha lodng dén nong do cAn thiét di véi dudng cong dép tng liéu tc ché. Sau 10
phut 0 ¢ 37°C, 10 microlit cua mdi dung dich pha lodng hop chét dugc chuyén tir dia
hop chit dén dia chira cac t& bao tai to hop trong thiét bi FLIPR theo huéng dan cua
nha san xuét thiét bi. Sau khi doc dit liéu co s&, cho 10 microlit chét chu van CXCL10
& ndng d6 20 nM (tir Peprotech) vao, lai sit dung thiét bi FLIPR. Nhiing thay doi vé su
phat huynh quang dugc theo ddi trude va sau khi bd sung cac hop chét thir nghiém.
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Céc gia tri dinh phat xa ¢ trén mirc co s¢ sau khi bd sung CXCL10 dugc xuét ra sau

khi trir di gié tri duong co so.

Cac gia tri 1Csy tinh dugc co thé thay dao dong phu thudc vao hiéu qua thu
nghiém hang ngay. Nhitng dao dong kidu nay 1a da biét d6i voi ngudi co hiéu biét
trung binh trong linh vuc k¥ thudt nay. Trong truong hop céc gid tri 1Csy duoc xac
dinh vai lan cho cing mot hop chét, thi cac gid tri trung binh dugc dua ra. Dit liéu

duogc néu trong Bang 1.

Bang 1
Vi du s6 FLIPR: ICs, (nM) Vi du sb FLIPR: ICs, (nM)

1 6,7 23 35

2 6,0 24 7,6
3 3,0 25 3,6
4 1,8 26 3,5

5 4,0 27 52
6 4,6 28 1,1

7 3,1 29 55
8 10 30 4.4
9 1,3 31 4.4
10 1,1 32 2,6
11 3.4 33 27

12 6,9 34 4,5
13 1,2 35 2,9
14 0,7 36 8,0
15 2,3 37 5,7
16 3.9 38 8,6
17 59 39 1,0
18 510 40 1,6
19 42 41 0,45
20 6,4 42 1,0
21 4,3 43 1,2
22 1,6 44 0,38

B) Thir nghiém noi bao hoa thu thé

Céc dung dich gdc chira hop cht thir nghiém duoc chuin bi & nong d6 10 mM
trong DMSO, va pha lodng theo day ndng d6 bang PBS chira 0,5% BSA dén cac nong

d6 can thiét ddi voi duong cong dép tng lidu e ché. Sau d6, cac hop chat duge pha
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loding duoc tron voi cung thé tich cia CXCL10 (Peprotech) duoc pha lodng bang PBS.
Cho toan bo méu tinh mach ngudi da chdng déng vao hdn hop, sau d6 U trong thiét bi
1 CO, & 37°C dé thuc hién ndi bao hoa thu thé bang phéi tir (ndng d6 CXCL10 cudi 1a
9 nM). Sau 30 phut, tron méau véi céc thu thé dic hiéu CD4 va CXCR3 c6 nhin phét
huynh quang (Becton Dickinson) va U trén d4 trong 10 phut. Sau do, trdn cac mau voi
dung dich 1am tan BD FACS (Becton Dickinson) dé loai bo cac té bao hdng cau mau.
Sau khi rtra c4c té bao bang PBS chira 0,5% BSA, cac miu duoc phén tich bang thiét
bi dém dong (FACS Canto II, Becton Dickinson). Pé phan tich dit liéu bang phin
mém FACSDiva (Becton Dickinson), mtrc phit huynh quang trung binh twong tng véi
murc biéu hién bé mat t& bao CXCR3 dugc xac dinh trén cac té bao duong tinh véi
CD4. Phian mém GraphPad Prism hoéc phén mém tuong tu dugc s dung dé dua dir
liéu vao thanh chi mot duong cong dap ung lidu vi tri don 1é va dé tinh todn cac gié tri

ICs.

Cac gia tri ICs tinh dugc co thé thay dao dong phu thudc vao hidu qua thur
nghiém hang ngay. Nhitng dao dong kiéu nay 1a da biét d6i v6i ngudi co hidu biét
trung binh trong linh vuc k¥ thuat ndy. Trong truong hop céac gia tri ICsy dugc xac
dinh vai lan cho cung mdt hop chét, thi cac gia tri trung binh dugc dua ra. Dit liéu

dugc néu trong Bang 2.

Bang 2
Vidu sb ICs, noi bao héa (nM) Vi du s6 ICso ndi bao hoa (nM)
1 415 23 2730
2 463 24 355
3 191 25 664
4 283 26 74,2
5 328 27 235
6 778 28 214
7 2270 29 157
8 3200 30 170
9 1520 31 73,8
10 961 32 93,3
11 339 33 652
12 324 34 84,8
13 1050 35 102
14 199 36 451
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15 1660 37 393
16 542 38 258
17 1290 39 46,3
18 6500 40 32,7
19 3310 41 30,2
20 2380 42 59,7
21 737 43 40,3
22 105 44 76,0

C) Thir nghiém hERG Q-Patch

Céc hop chat dugce danh gia vé su phong bé kénh hERG K bang cach str dung
cac t& bao CHO bidu hién 6n dinh gen hERG (ma sb truy cap: U04270, bSys,
Witterswil, Switzerland) va hé diéu hanh 16 bt QPatch (Sophion, Ballerup, Denmark)
& ché d6 té bao don ¢ nhiét do trong phong. Cac té bao sinh trudng trong cic binh nudi
cdy & 37°C trong 5% CO,, trong moi trudng nudi cdy (HOn hop dinh dudng Ham's F-
12, Invitrogen 21765-029) ¢6 bd sung 9% (thé tich/thé tich) huyét thanh thai bo, 0,9%
Penixilin/Streptomyxin (10,000 U/mL, Invitrogen 15140148), 100 ug/mL
Hygromyxin B (Invitrogen 10687010). Khi cac té bao hop dong ~80% (mdi 2-3 ngay).
chung dugc tach ra dé nuoi céy thém hodc dugc st dung dé dién sinh ly. Déi vai viee
nudi cdy thém, cic t& bao duoc tach ra bang dung dich 0,25% Trypsin EDTA
(Invitrogen 25200-056) va phan doan t& bao (10-30%) lai dugc tao hat trong moi
truong nudi cy. Déi voi viée dién sinh ly, vao ngay thir nghiém, céc té bao duoc tach
ra bang dung dich 0,25% Trypsin EDTA va tat ca cac t bao duoc tao huyén phu trong
méi treong huyén phu (293 SFM II, Invitrogen 11686-029) c6 bd sung 20 mM HEPES
va 0,04 mg/mL chét tc ché Trypsin. Cac té bao duoc gift trong mdi trudng huyén phi
& nhiét d 32-35°C bang 16 bdt QPatch cho dén khi sir dung, vao thoi diém do6 cac
phan phéan uéc duge chuyén vao dung dich ngoai bao (tinh bang mM: NaCl 150; KCI
4; CaCl, 1,2; MgCl, 1; HEPES 10; pH 7.4 c¢6 NaOH) chtta 0,3 % thé tich/thé tich
DMSO va dua vao céc dia thir nghiém. Dong K duge do bang phuong phép kep dién
ap tAm tron & ché d6 toan té bao trong dung dich bén trong (tinh bing mM: KCl, 140;
NaCl, 10; MgCl,, 1; HEPES, 10; EGTA, 5; pH = 7,2 c6 KOH). Nhiing dong nay duoc
loc thong thip bing cach sir dung thiét bi loc bén trong Bessel clia 16 b6t QPatch vai

tan sb ngudng 2 kHz va dugc s6 héa & 10 kHz. Dong phan cuc K" duoc tao ra tir dién

-76-




32035

ap gitt -80 mV bing cach phan cuc 500-ms dén +20 mV, sau do lai phan cuc 500-ms
dén -40 mV; bién d6 dong phan cuc duoc xéac dinh vao cudi qud trinh phan cuc dén -
40 mV. Mb hinh xung duogc lap lai mdi 10 gidy trong qué trinh thir nghiém, dong K"
duong co s duge xdc dinh sau 3 phut trong dung dich ngoai bao, sau d6 dua dung
dich thtr nghiém chtra hop chét vao, va dong K™ véi su ¢6 mit ctia hop chit duoc xac
dinh trong 3 phut sau khi dua vao cac t& bao. Dung dich thir nghiém tuong tng dugc
didu ché bang cach (1) hoa tan hop chét thir nghiém trong DMSO tinh khiét, (2) pha
lodng dung dich DMSO nay bang dung dich ngoai bao, va (3) b6 sung thém DMSO,
sao cho dung dich thir nghiém cudi c6 ndng do hop chit thir nghiém 300 nM hodc
3000 nM va chira 0,3 % thé tich/ thé tich DMSO. Téc dung ctia cac hop chat duge
danh gia theo mtrc phong bé % bang cach chia dong voi sw ¢6 mit cua hop chat cho
dong dudng co sd; hai hoac ba thir nghiém duoc thuc hién cho mdi hop chét va gid tri
cudi cung 14 trung binh cac két qua ctia mdi thit nghiém. Dir liéu duoc néu trong Bang

3.

Bang 3
Vidu so N([);ll\g/{f © % phong bé N([)r?ﬁ? 0 % phong bé
1 300 2 3000 12
2 300 -3 3000 -4
3 300 0 3000 12
4 300 4 3000 13
5 300 -2 3000 7
6 300 13 3000 23
7 300 24 3000 45
8 300 19 3000 54
9 300 8 3000 24
10 300 2 3000 12
11 300 5 3000 11
12 300 1 3000 3
13 300 5 3000 17
14 300 14 3000 62
15 300 8 3000 35
16 300 1 3000 1
17 300 2 3000 6
18 300 6 3000 ‘ 13
19 300 6 3000 41
20 300 2 3000 3
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22 300 4 3000 15
27 300 1 3000 4
28 300 6 3000 40
29 300 4 3000 38
30 300 -2 3000 25
31 300 2 3000 23
32 300 0 3000 19
33 300 -5 3000 6
34 300 10 3000 34
35 300 11 3000 25
36 300 10 3000 19
37 300 4 3000 9
39 300 1 3000 32
40 300 5 3000 47
41 300 12 3000 60
42 300 2 3000 15
43 300 5 3000 25
44 300 5 3000 34
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YEU CAU BAO HO

1. Hop chit c6 cong thic (I):

CF3
N:<
N7\ S
oy
R? =
X N
N n
o)‘ﬁ
R1
Cong thuc (I)
trong do:
n 14 s6 nguyén bang 1 hoic 2;

X '1a N hodc CH;

R' 1a heteroaryl, trong d6 heteroaryl nay 1a vong thom hai vong hodc mét vong
¢6 tir 5 dén 10 canh chra 1, 2 hodc 3 nguyén tir khéc loai ddoc 1ap dugc chon tur oxy,
nito va luu huynh, va trong dé heteroaryl nay doc lap khong dugc thé hoac duoc thé
mot 14n hodc hai 14n, trong d6 cac phin tir thay thé nay doc lap duge chon tir nhém
gdm ¢6 (Ciu)alkyl; (Csg)xycloalkyl; (Cj4alkoxy; (Cpp)alkoxy-(Cp,)alkyl; (Ci.
»)alkyl-cacbonyl; hydroxy-(C;4)alkyl; halogen; (C;;)floalkyl; phenyl; va heteroaryl,
trong do6 heteroaryl nay la vong thom mot vong 5 hodc 6 canh chira 1, 2 hodc 3 nguyén
tlr khéac loai doc 1ap dugc chon tir oxy, nito va Iuu huynh, va trong do heteroaryl nay

doc 1ap khong duoc thé hodc duoc thé mot lan béng (Ciyalkyl; va
R? 14 (C5.¢)xycloalkyl, (C;4)alkoxy hodc (C,.,)floalkyl;

hodc mubi ctia noé.

2. Hop chét theo diém 1, trong do:

n 1a s6 nguyén bang 1 hodc 2;
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X1aN;

R' 1a nhém heteroaryl mdt vong 5 canh chira 2 hodc 3 nguyén tu nito doc lap
duoc thé mot 1an hodc hai 1an, trong dé cac phén tur thay thé nay doc lap dugc chon tir
nhém gém c6 (Cigalkyl, (Csg)xycloalkyl, (Ci,)alkoxy-(Cjs)alkyl, hydroxy-(C;.
salkyl va (C;,)floalkyl; hodc vong thom hai vong 9 canh chira 1, 2 hodc 3 nguyén tu

nito khong duogc thé hodc duogc thé mot lan béng (C1.4)alkoxy hodc halogen; va
R’ 1a (Cs6)xycloalkyl, (C;4)alkoxy hodc triflometyl;

hodc mudi cia nod.

3. Hop chét theo diém 1 hoic 2, trong do:

R' 1a nhém heteroaryl mét vong 5 canh chira 2 hodc 3 nguyén tir nito doc 1ap
duoc thé mot 14n hodc hai lan, trong d6 cac phén th thay thé nay doc lap duoc chon tu

nhém gdm c6 (Cy4)alkyl, (Cs.¢)xycloalkyl va (Cy.,)floalkyl;

hodc mudi cia no.

4. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 3, trong do:
R” 14 triflometyl;

hodc mudi cua no.

5. Hop chét theo diém 1, trong d6 hop chat nay c6 Cong thirc (Ira):

Cong thire (Ita)

-80-



32035

trong do:

n 12 s6 nguyén bang 1 hoic 2;

R'* 1a hydro, (C,4)alkyl, (Cs.¢)xycloalkyl, (C;.)alkoxy-(C ,)alkyl, (C;,)alkyl-
cacbonyl, hydroxy-(C4)alkyl, (C;)floalkyl, phenyl hodc heteroaryl, trong do

heteroaryl nay 1a vong thom mot vong 5 hodc 6 canh chira 1, 2 hodc 3 nguyén tir khac

loai doc 1ap duoc chon tir oxy, nito va luu huynh, va trong d6 heteroaryl nay doc lap

khong duoc thé hodc dugc thé mot 1an bang (C;.y)alkyl;
R'®1a hydro hodc (C,4)alkyl; va
R? 1 (C;6)xycloalkyl, (C;.4)alkoxy hoic (Cy.,)floalkyl;
hodc mudi cta noé.
6. Hop chat theo diém 5, trong do:

R 1a (Ciyalkyl, (Csg)xycloalkyl, (C,,)alkoxy-(Ci.,)alkyl,
s)alkyl hoac (C,,)floalkyl;

hodc mudi cta noé.

7. Hop chét theo diém 5, trong do:
R 1a (C,.4)alkyl hodc (Cs.)xycloalkyl;

hodc mudi cua noé.

8. Hop chit theo diém bat ky trong s6 cac diém tir 5 dén 7, trong dé:
R'® 14 hydro;

hodic mudi cia noé.

9. Hop chét theo diém bat ky trong s6 cac diém tir 5 dén 7, trong do:
R'® 14 metyl;

hodc muodi cta no.

-81-

hydroxy-(C;.



32035

10. Hop chit theo diém bét ky trong s cac diém tir 5 dén 9, trong do:
R? 1a triflometyl;
hodc mudi ctia né.
11. Hop chét theo diém 1, trong d6 hop chit dugc chon tir nhém bao gdm:

2-(3-tert-butyl-[1,2,4]triazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-2-hydroxymetyl-4-[ 2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-xyclopropyl-[1,2,4]triazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[ 1,2,4]triazol-1-yl)-etanon;

1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(S)-4-[4-(2-etoxy-pyrimidin-5-yl)-2-
triflometyl-thiazol-5-yl]-2-hydroxymetyl-piperazin-1-yl} -etanon;

1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl1]-2-
hydroxymetyl-piperazin-1-yl}-2-(3,5-dimetyl-[1,2,4]triazol-1-yl)-etanon;

1-{(S)-4-[4-(2-xyclopropyl-pyrimidin-5-yl)-2-triflometyl-thiazol-5-yl]-2-
hydroxymetyl-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(6-triflometyl-pyridin-3-yl)-thiazol-
5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;
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1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-hydroxymetyl-4-[2-triflomety]-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-benzoimidazol-1-yl-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(5-flo-indol-1-yl1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-
pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metoxy-indol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-y1}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-[3-(5-metyl-[1,2,4]oxadiazol-3-yl)-[1,2,4]triazol-1-yl]-

etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-y1}-2-(3-phenyl-[1,2.,4]triazol-1-yl)-etanon;

2-(3-axetyl-[1,2,4]triazol-1-yl1)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-[3-(1-hydroxy-etyl)-[1,2,4]triazol-1-yl]-1-{(R)-2-hydroxymetyl-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;
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1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-pyridin-2-yl-[1,2,4]triazol-1-yl)-etanon;

2-(3-etyl-5-metyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-y1)-thiazol-5-yl]-piperazin-1-yl} -etanon;

2-(5-etyl-3-metyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-imidazo[4,5-b]pyridin-3-yl-etanon;

2-(3,5-dimetyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflomety]-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-triflometyl-[1,2,4]triazol-1-yl)-etanon;

2-(3-xyclobutyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl } -etanon;

2-(3-tert-butyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-
4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

2-(3-xyclopropyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[2-
triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl} -etanon;

2-(3-etyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(5-etyl-[1,2,4]triazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-isopropyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-y1)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon;
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1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(5-metyl-[1,2,4]triazol-1-yl)-etanon;

1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metoxymetyl-[1,2,4]triazol-1-yl)-etanon; va

2-(3-diflometyl-[1,2,4]triazol-1-yl)-1-{(R)-2-hydroxymetyl-4-[2-triflomety]-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

hoic mudi ctia no.
12. Hop chét theo diém 1, trong d6 hop chit dugc chon tir nhém bao gom:

1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

2-(3-etyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

2-(3-xyclopropyl-pyrazol-1-yl)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-
(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-
thiazol-5-yl]-piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

2-(3-etyl-pyrazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon; va

2-(3-xyclopropyl-pyrazol-1-yl)-1-{(S)-2-hydroxymetyl-4-[2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;
hodc mudi cua no.

13. Hop chit theo diém 1, trong d6 hop chit nay la:
1-{(R)-2-hydroxymetyl-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-
piperazin-1-yl}-2-(3-metyl-pyrazol-1-yl)-etanon;

hoac muoi cua no.
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14. Hop chit theo diém 1, trong d6 hop chét nay la:
2-(3-etyl-[1,2,4]triazol-1-y1)-1-{(R)-2-(2-hydroxy-etyl)-4-[ 2-triflometyl-4-(2-
triflometyl-pyrimidin-5-yl)-thiazol-5-yl]-piperazin-1-yl}-etanon;

hodic mudi cia no.

15. Hop chét theo diém 1, trong d6 hop chét nay la:
1-{(R)-2-(2-hydroxy-etyl)-4-[2-triflometyl-4-(2-triflometyl-pyrimidin-5-yl)-thiazol-5-
yl]-piperazin-1-yl}-2-(3-metyl-[1,2,4]triazol-1-yl)-etanon;

hoac mudi cua no.

16. Dugc phdm chira hop chit theo diém bét ky trong s cac diém tir 1 dén 15 hodc
mudi duge dung no, lam hoat chét, va it nhat mot td duoc khong c6 hoat tinh chita

bénh.
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