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Linh vuc k§ thuat dwgc dé cip

Sang ché dé cap dén céac hop chat hitu co ¢6 tac dung dé diéu tri va/hodc phong
nglra bénh & dong vat c¢6 vi, va cu thé 13 cac hop chét 13 chét (rc ché wu tién cla

xystein proteaza cathepsin, cu thé 13 cua xystein proteaza cathepsin S.
Tinh trang k¥ thuit cia sing ché

Cathepsin & dong vat c6 vu la cac enzym proteaza loai xystein lién quan dén céc
budc chi chdt trong su kién sinh hoc va bénh ly. Cathepsin dugc coi 12 thudc d& dung
chinh do né c6 kha nang @c ché hoat tinh enzym v6i cdc phén tir nho va do d6 déng
quan tim trong nganh cong nghiép dugc phim (Bromme, D. (2001), 'Papain-like
cysteine proteases', Curr Protoc Protein Sci, Chapter 21, Unit 21 2; Roberts, R. (2005),
'Lysosomal cysteine proteases: structure, function and inhibition of cathepsins', Drug

News Perspect, 18 (10), 605-14).

Cathepsin S dugc bidu hién chu yéu trong cac té bao trinh dién khéang nguyén
nhu céc dai thuc bao va cac té bao sgi nhanh va cac té bao co tron. (Hsing, L. C. and
Rudensky, A. Y. (2005), 'The lysosomal cysteine proteases in MHC class II antigen
presentation’, Immunol Rev, 207, 229-41; Rudensky, A. and Beers, C. (2006),
'Lysosomal cysteine proteases and antigen presentation’, Ernst Schering Res Found
Workshop, (56), 81-95). Trong khi Cathepsin S chi dugc biéu hién yéu trong md dong
mach thuong, su diéu hoa taing manh dugc théy & cac dong mach bi xo vita dong mach
(Liu, J., et al. (2006), 'Increased serum cathepsin S in patients with atherosclerosis and
diabetes', Atherosclerosis, 186 (2), 411-9; Sukhova, G. K., et al. (1998), 'Expression of
the elastolytic cathepsins S and K in human atheroma and regulation of their

production in smooth muscle cells', J Clin Invest, 102 (3), 576-83).

Céc sb liéu tién 1am sang goi y rang chtc ning cta Cathepsin S mang tinh quyét
dinh d6i voi bénh xo vita dong mach do chudt nht thiéu Cathepsin S c6 kiéu hinh xo
vita dong mach giam khi dugc thr nghiém trong cdc moé hinh chudt nhét thich hop. O
cac con chuot nhit thiéu LDL-Rec giam sy tich tu lipit, hién tuong phé v& soi elastin
va viém dong mach man tinh dugc bao céo. O chudt nhit thiéu APO E, su gidm dang

k& céc sy kién v& mang xo vita cap tinh dugc bao cao. Khi bénh thin man tinh duoc
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dua vao chuot nhit thidu CatS/In APO-E, su gidm manh hién tugng canxi héa tang dan
dugc thiy chi yéu & hoat tinh chéng xo vita dong mach & dong mach va van tim
(Aikawa, E., et al. (2009), 'Arterial and aortic valve calcification abolished by
elastolytic cathepsin S deficiency in chronic renal disease', Circulation, 119 (13),
1785-94; de Nooijer, R., et al. (2009), Leukocyte cathepsin S is a potent regulator of
both cell and matrix turnover in advanced atherosclerosis', Arterioscler Thromb Vasc
Biol, 29 (2), 188-94; Rodgers, K. J., et al. (2006), "Destabilizing role of cathepsin S in
murine atherosclerotic plaques', Arterioscler Thromb Vasc Biol, 26 4), 851-6;
Sukhova, G. K., et al. (2003), Deficiency of cathepsin S reduces atherosclerosis in
LDL receptor-deficient mice', J Clin Invest, 111 (6), 897-906). Diéu nay dé xuét chit
trc ché tiém ning ctia Cathepsin S 1am 4n dinh mang xo vita ddong mach bing cach lam
giam sy phd vo co chét ngoai bao, bang cach lam giam trang théi tién viém va bang
cach lam giam hién tugng canxi hoa ting dan va tiép d6 1a cac biéu hién 14m sang cua
no.

Nhitng kiéu hinh dd dugc moé ta trong cac md hinh bénh xo vita dong mach nay
phu hgp véi céc chirc ning té bao da biét ctia Cathepsin S. Thu nhét, Cathepsin S c6
lién quan dén su phan ri cua co chét ngoai bao ma lam 6n dinh mang xo vira. Cy thé
13, Cathepsin S ¢6 hoat tinh phan giai elastin cong higu va c6 thé tao ra hoat tinh nay &
do pH trung tinh, ddc diém phan biét Cathepsin S véi tit ca cac Cathepsin khac. Thir
hai, Cathepsin S 14 proteaza chinh lién quan dén qua trinh xt ly khang nguyén, cy thé
12 phén tach chudi khong bién thé trong t€ bao trinh dién khang nguyén, dan dén viéc
lam giam vai tro6 cua té bao T vao viéc gdy viém man tinh md xo vita dong mach. Su
gia tdng viém con din dén sy pha hity md oxy hoéa va phéan giai protein va sau do 1a sy
mét n dinh mang xo vita (Cheng, X. W., et al. (2004), "Tncreased expression of
elastolytic cysteine proteases, cathepsins S and K, in the neointima of balloon-injured
rat carotid arteries’, Am J Pathol, 164 (1), 243-51; Driessen, C., et al. (1999),
'Cathepsin S controls the trafficking and maturation of MHC class II molecules in
dendritic cells', J Cell Biol, 147 (4), 775-90; Rudensky, A. and Beers, C. (2006),
'Lysosomal cysteine proteases and antigen presentation’, Ernst Schering Res Found

Workshop, (56), 81-95).

Tinh chét khang viém va chéng phan giai elastin cita chét trc ché Cat S khién cho

n6 ciling 1a muc tiéu noi bat dbi voi bénh phéi tac nghén man tinh (Williams, A. S., et
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al. (2009), 'Role of cathepsin S in ozone-induced airway hyperresponsiveness and
inflammation', Pulm Pharmacol Ther, 22 (1), 27-32). Hon nita, do cé4c chirc nang ngoai
bao clia nod trong phén rad co chit, viéc trc ché cathepsin S s& tac dong dén viéc hinh
thanh 16p 4o trong va hinh thanh mach (Burns-Kurtis, C. L., et al. (2004), 'Cathepsin S
expression is up-regulated following balloon angioplasty in the hypercholesterolemic
rabbit', Cardiovasc Res, 62 (3), 610-20; Cheng, X. W, et al. (2004), 'Increased
expression of elastolytic cysteine proteases, cathepsins S and K, in the neointima of
balloon-injured rat carotid arteries', Am J Pathol, 164 (1), 243-51; Shi, G. P., et al.
(2003), 'Deficiency of the cysteine protease cathepsin S impairs microvessel growth',
Circ Res, 92 (5), 493-500; Wang, B., et al. (2006), 'Cathepsin S controls angiogenesis
and tumor growth via matrix-derived angiogenic factors', J Biol Chem, 281 (9), 6020-
9). Do 4o, chét ttc ché cta Cathepsin S ¢6 thé hiru ich trong mot vai thiét 1ap bénh
khac nhau.

Cathepsin S ciing c6 vai tro trong viéc lam giam sy phat trién khéi u va sy xam
chiém cta té bao khéi u nhu duge md ta trong Roberta E. Burden in Clin Cancer Res
2009;15(19). Ngoai ra, chudt nhit bit hoat Cathepsin S da cit bo than cho théy su
giam dang k& hién tuong canxi hoa dong mach khi so v6i chudt nhét loai dai da cit bd
than. Diu nay chi ra ring viéc uc ché Cathepsin S c6 thé c6 tac dung co lgi dén viée
]am gidm céc truong hop méc bénh tim mach & bénh nhéan méc bénh than man tinh

(Elena Aikawa, Circulation, 2009, 1785-1794).
Ban chit ky thuit cia sang ché

Muc dich cta sang ché 1a d& xuét hop chét c6 cong thuc (D):

R ),
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trong do:
R'1a hydro, alkyl, haloalkyl, halogen hodc triazolyl; va

R? 1 (halo)(oxy)pyridinyl, (alkyl)(oxy)pyridinyl, (alkyl)(haloalkyl)pyrazolyl,
haloalkoxyphenyl, alkoxyphenyl, xycloalkyloxyphenyl, xycloalkyloxy,
alkyltetrazolyl, triazolyl, alkyltriazolyl, dialkyltriazolyl, halotriazolyl,
haloalkylpyrazolyl, — formylphenyl, aminopyrimidinyl, ~ Xyanophenyl,
(alkoxy)(dihalo)phenyl, hydroxyalkylphenyl, benzo[1,3]dioxolyl,
dialkylthiazolyl, alkylthiazolyl, alkoxypyrimidinyl, dialkylisoxazolyl hodc
(halo)(haloalkyl)triazolyl;

hodc mudi dugc dung hodc este cua no.

Cac hgp chét theo sang ché 1a cac chit (rc ché wu tién cua xystein proteaza
Cathepsin (Cat), cu thé 1a Cathepsin S va do d6 co tac dung dd diéu tri cac bénh
chuyén hoéa nhu bénh tiéu dudng, bénh xo vita dong mach, bénh phinh ddng mach chu
& bung, bénh dong mach ngoai bién, bénh ung thu, 1am gidm cac trudng hop mic bénh
tim mach & bénh thdn man tinh va bénh than do tiéu duong. Ngoai ra, cac bénh sinh ra
do mién dich nhu bénh viém khép dang thép, bénh xo ctng rai ric, hoi ching Sjorgen,
bénh luput ban d6 hé théng, bénh dau than kinh, bénh tiéu duong typ L, bénh hen va di
{mg va bénh mién dich lién quan dén da la céc bénh thich hop cAn dugc didu tri bang

chét e ché cathepsin S.

Cac muc dich cua sang ché 1a cic hop chéit co cong thitc (I) va chinh cac mubi
néu trén cta chiing va viéc sit dung chiing 1am hoat chét ¢6 tac dung diéu tri, quy trinh
didu ché cac hop chit nay, cac chét trung gian, dugc pham, cac thubc chtra cac hop
chit ndy, cac mudi dugc dung ciia ching, st dung cac hop chét va cac mubdi nay dé
phong ngira va/hogc chita tri cdc bénh, ddc bigt 1a d8 didu tri hodc phong ngira bénh
tidu duodng, bénh xo vita dong mach, bénh phinh dong mach chu & bung, bénh dong
mach ngoai bién, bénh ung thu, lam giam céc truong hop méc bénh tim mach & bénh
than man tinh va bénh than do tiéu duong, va st dung céac hop chét va cac mudi nay dé
bao ché thudc dé diéu tri hodc phong ngira bénh tiéu duong, bénh xo vita dong mach,
bénh phinh dong mach chu & bung, bénh dong mach ngoai bién, bénh ung thu, lam
gism cdc truong hop méc bénh tim mach & bénh than man tinh va bénh than do tiéu

duong.
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M5 ta chi tiét sang ché

Trong ban md ta nay, thudt ngit “alkyl”, dimg mot minh hodc két hop v6i nhom
khac, dung dé chi nhém alkyl mach thing hoic mach nhanh c6 tr 1 dén 8 nguyén tir
cacbon, dic biét 1a nhom alkyl mach thing hodc mach nhanh c6 tir 1 dén 6 nguyén tr
cacbon va dic biét hon 1a nhém alkyl mach th:fmg hodc mach nhénh co tir 1 dén 4
nguyén tir cacbon. Cac vi du vé nhom C;-Cg alkyl mach thang hodc mach nhanh 1a
metyl, etyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, cac chit ddéng phan cula
pentyl, cac chét ddng phan cta hexyl, cic chéit ddng phan cua heptyl va céac chét dong
phén cia octyl, ddc biét 1a metyl, etyl, propyl, butyl va pentyl, ddc biét hon 1a metyl,
etyl, propyl, isopropyl, isobutyl, tert.-butyl va isopentyl. Mot vi du déc biét vé alkyl 1a
metyl.

Thuét ngir “xycloalkyl”, ding mét minh hozc két hop v6i nhom khéc, ding aé
chi vong xycloalkyl c6 tir 3 dén 8 nguyén tir cacbon va déc biét 1a vong xycloalkyl ¢
tir 3 dén 6 nguyén t& cacbon. Cac vi du vé xycloalkyl 1a xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl, xycloheptyl va xyclooctyl. Mot vi du dac biét vé
“xycloalkyl” la xyclopropyl.

Thuat ngit “oxy”, dimg mot minh hodc két hop v6i nhom khic, dung dé chi
nhém -O-.

Nhu mot ngoai 18, “(oxy)pyridinyl” dung d& chi py'-O’, trong do: py 1a pyridin.

Thuét ngit “alkoxy”, dimg mot minh hodc Kkét hop v6i nhom khéc, dung dé chi
nhém c6 cong thirc alkyl-O-, trong d6 thuat ngi "alkyl" c6 nghia dugc néu truge day,
nhu metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy va tert-

butoxy. “Alkoxy” dac biét 1a metoxy va etoxy, va cu thé 12 metoxy.

Thuat ngit “xycloalkyloxy”, ding mdt minh hodc két hgp v6i nhom khéc, ding
@& chi nhom c6 cong thic xycloalkyl-O-, trong do thudt ngit "xycloalkyl" c6 nghia
duoc néu trude day. Xycloalkyloxy déc biét 1a xyclopropyloxy.

Thuét ngit “halogen” hodc “halo”, dirng mot minh hodc Kkét hgp v6i nhom khac,
dung d8 chi flo, clo, brom hodc iot va dic biét 1a flo, clo hodic brom, dic biét hon la flo
va clo. Thuat ngit “halo”, két hgp v6i nhom khéc, dung @8 chi su thay thé cia nhém da

néu b%mg it nhat mot halogen, ddc biét 1a dugc thé bang mot dén nam halogen, ddc biét
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12 mot dén bbn halogen, tirc 13, mot, hai, ba hodc bdn halogen. “Halogen” dic biét 1a

clo.

Thuat ngit “haloalkyl”, dimg mot minh hoc két hop véi nhém khéc, ding dé chi
nhom alkyl dugce thé b%mg it nhat mot halogen, dic biét 1a dugc thé béng mot dén nam
halogen, cu thé 12 mot dén ba halogen; “Haloalkyl” cu thé 1a triflometyl va diflometyl,
dac biét 1a triflometyl.

Thuét ngit “haloalkoxy”, ding mot minh hodc két hop voéi nhom khéc, ding dé
chi nhom alkoxy dugc thé bang it nhét mot halogen, dic biét 1a dugc thé bang mot dén

nam halogen, dic biét 1a mot dén ba halogen. “Haloalkoxy” cu thé 1a triflometoxy.

Thuat ngit “hydroxyl” va “hydroxy”, dimg mdt minh hodc két hop v6i nhém
khac, dung dé nhém -OH.

Thuat ngit “carbonyl”, dtng mot minh hodc két hop v6i nhém khac, dung dé chi
nhém -C(O)-.

Thuat ngit “formyl”, dng mot minh hodc két hop v6i nhoém khac, dung dé chi
nhom -CH(O).

Thuit ngit “amino”, ding mot minh hodc két hop v6i nhom khac, diung dé chi
nhém amino bac mét (-NH,), nhém amino béc hai (-NH-), hodc nhom amino bac ba (-
N-).

Thuét ngit “mudi duge dung” @& cap dén cac mubi ma gitt duge hiéu qua va cac
d3c tinh sinh hoc ctia bazo tuy do va axit tu do, ma khong mong mudn vé mit sinh hoc
hoac vé mit khac. Cac mudi duoc tao thanh véi cac axit v co nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, dic biét la axit clohydric, va cac
axit hitu co nhu axit axetic, axit propionic, axit glycolic, axit pyruvic, axit oxalic, axit
maleic, axit malonic, axit suxinic, axit fumaric, axit tartric, axit xitric, axit benzoic,
axit xinnamic, axit mandelic, axit metansulfonic, axit etansulfonic, axit p-
toluensulfonic, axit salixylic, N-axetylxystein. Ngoai ra, cac mudi nay cé thé dugc
didu ché bang cach bd sung bazo v6 co hodc bazo hitu co vao axit ty do. Cac mudi thu
dugc tir bazo vd co bao gém, nhung khong giéi han &, cac mudi natri, kali, lithi,
amoni, canxi, magie. Cac mudi thu duge tir cac bazo hitu co bao gbm, nhung khong

giéi han &, cac mudi cua amin bac mét, bac hai va bac ba, cidc amin dugc thé bao gbm
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amin dugc thé c6 trong tu nhién, amin vong va nhwa trao ddi ion bazo, nhu nhua
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin, lysin,
arginin, N-etylpiperidin, piperidin, polyamin. Hop chét c6 cong thirc (I) cling c6 thé ¢
mit & dang ion ludng tinh. Cac mubi duge dung dugce wu tién dic biét cia cac hop chét
¢6 cong thic (I) 1a cac mudi cua axit clohydric, axit brom hydric, axit sulfuric, axit

phosphoric va axit metansulfonic.

"Este dugc dung" nghia la hop chét c6 cong thirc chung (I) c6 thé dugc tao dan
xuht & cic nhém chirc dé tao ra cac din xudt c6 kha ning chuyén héa thanh cac hgp
chit gbc in vivo. Céc vi dy v& cac hop chét niy bao gbm cac din xuét este sinh 1y dung
va d& chuyén héa, nhu cac este metoxymetyl, cac este metylthiometyl va céac este
pivaloyloxymetyl. Ngoai ra, cac chét twong duong sinh 1y dung bét ky ctia hop chét c6
cdng thirc chung (I), twong ty voi cac este d& chuyén hoa, ma c6 kha ning tao ra cac
hop chét gbc ¢6 cong thirc chung (I) in vivo, cling nam trong pham vi cia sang ché
nay.

Néu mét trong céc nguyén ligu ban du hodc cac hop chét c6 cong thuc (I) chua
mdt hodc nhiéu nhém chitc ma khong dn dinh hodc dé phan g trong cac didu kién
phan Gng c6 mot hodc nhiéu bude phén tng, thi cdc nhém bao v€ thich hop (nhu dugce
mb ta vi du trong “Protective Groups in Organic Chemistry” theo T. W. Greene and P.
G. M. Wauts, 3 Ed., 1999, Wiley, New York) c6 thé dugc dua vao trude bude quyét
dinh bing cach ap dung cdc phuong phap da dugc biét o trong linh vgc. Cac nhém
bao v€ nay co thé dugc loai bé & giai doan sau cla qua trinh tbng hop bang cach st
dung cac phuong phép chuin dugc mo ta trong tai liéu. Cac vi du vé cic nhom bao vé
1a tert-butoxycarbonyl (Boc), 9-fluorenylmetyl carbamat (Fmoc), 2-trimetylsilyletyl
carbamat (Teoc), carbobenzyloxy (Cbz) va p-metoxybenzyloxycarbonyl (Moz).

Hop chit c6 cong thirc (I) ¢6 thé chira mot vai tim khong d6i xing va c6 thé ¢6
mit ¢ dang cac chét ddng phan @bi anh tinh khiét quang hoc, cac hdn hop cua cac chit
dong phan d6i anh nhu, vi dy, cac raxemat, cac hdn hop cia cac chéit ddng phan khong
d6i quang, céc raxemat d6ng phan khong d6i quang hozc cac hdn hop cla cac raxemat

d6ng phan khong d6i quang.
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Thuét ngir “nguyén tir cacbon khong d6i xing” nghia 1a nguyén tir cacbon ¢6 bbn
phan tir thé khac nhau. Theo quy wéc Cahn-Ingold-Prelog, nguyén tir cacbon khong
dbi xtmg c6 thé c6 c4u hinh “R” hoic “S”.

Sang ché con dé cap dén:

Hop chét c6 cong thic (I) trong do: R' 12 alkyl, haloalkyl ho#c halogen;

Hop chét c6 cong thirc (I) trong do: R! 1a metyl, triflometyl hodc clo;

Hop chit c6 cong thuc (I) trong do: R’ 1a (alkyl)(haloalkyl)pyrazolyl,
alkyltetrazolyl, triazolyl, alkyltriazolyl, dialkyltriazolyl, halotriazolyl,
haloalkylpyrazolyl, dialkylthiazolyl, alkylthiazolyl hodc dialkylisoxazolyl;

Hop chit c¢6 cong thic (I) trong do: R? 1a (metyl)(triflometyl)pyrazolyl,
metyltetrazolyl, triazolyl, metyltriazolyl, dimetyltriazolyl, clotriazolyl,
triflometylpyrazolyl, diflometylpyrazolyl, ~dimetylthiazolyl, metylthiazolyl hodc

dimetylisoxazolyl;

Sang ché con @& cap dén hop chét c6 cong thirc (I) duge chon tir:
(1-xyano-xyclopropyl)-amit cia axit (25,4R)-4-[4-(2-clo-1-oxy-pyridin-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit cla axit (2S,4R)-4-[4-(2-metyl-1-oxy-pyridin-4-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit cua axit (28,4R)-4-[4-(2-metyl-5-triflometyl-2H-pyrazol-
3-yl)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-
2-carboxylic;

(1-xyano-xyclopropyl)-amit  clia  axit (2S,4R)-4-(2’-triflometoxy-3-triflometyl-
biphenyl-4-sulfony1)-1-(1-triﬂometyl-xyclopropancarbonyl)-pyrolidin-2-carb0xylic;
(1-xyano-xyclopropyl)-amit cla axit (2S,4R)-4-(2’-etoxy-3-triflometyl-biphenyl-4-
sulfonyl)-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic;
(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-(2’-xyclopropoxy-3-triflometyl-
biphenyl-4-sulfonyl)-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic;
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(1-xyano-xyclopropyl)-amit ~ cia  axit (28,4R)-4-(4-xyclobutoxy-2-triflometyl-
benzensulfonyl)-1-(1 -triﬂometyl—xyclopropancarbonyl)—pyrolidin-Z—carboxylic;
(2S,4R)-4-(2-clo-4-(5 -metyI-ZH-tetrazol-Z-yl)phenylsulfonyl)-N—( 1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carb oxamit;
(2S,4R)-4-(2-clo-4-(5-metyl-1H-tetrazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2,4-di(1H-1 .2 4-triazol-1-yl)phenylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(28,4R)-4-(2-clo-4-(2H-1,2,3 -triazol-2-yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(2S,4R)-4-(2-clo-4-(1H-1,2,3-triazol-1 -yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-4-(2-clo-4-(3-metyl-1H-1 2,4-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 ~(triflometyl)xyclopropancarb onyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(3,5-dimetyl-1H-1 2 4-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(3-clo-1H-1 2 A-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triflometyl)xyclopropanc arbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(3-(triflometyl)- 1H-pyrazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-4-(2-clo-4-(5-metyl-3 ~(triflometyl)-1H-pyrazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl) xyclopropancarbonyl)pyrolidin—2-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2-metyl-4-(3 ~(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit ;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-(triﬂometoxy)biphenyl—4-ylsulfonyl)- 1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;
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(2S,4R)-4-(2-clo-4-xyclobutoxyphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1 -(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(3 -metyl-2'-(triflometoxy)biphenyl-4-ylsulfonyl)-
1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(5-metyl-3 -triflometyl-pyrazol-1-
yl)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(3-metyl-[1 ,2,4]triazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit cta axit (28,4R)-4-[4-(3-metyl-[1,2,4]triazol-4-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(2S,4R)-4-(4-(1H-1,2,4-triazol-1 -yl)-2-(triflometyl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarb onyl)pyrolidin-2-carboxamit
(1-xyano-xyclopropyl)-amit cua axit (25,4R)-4-[4-(3,5 -dimetyl-[1,2,4]triazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(1-metyl-3 ~(triflometyl)-1H-pyrazol-5-
yl)phenylsulfonyl)-1-(1 -(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-formyl-3 -metylbiphenyl-4-ylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;

(1-xyano-xyclopropyl)-amit cua axit (2 S,4R)-4-[4-(3-clo-[1,2,4]triazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(5-metyl-1H-1 ,2,4-triazol-1-yl)-2-
(triflometyl)phenylsulfonyl)-1-(1-(triflometyl) xyclopropancarbonyl)pyrolidin-2-

carboxamit;
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(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(1 -metyl-3-(triflometyl)-1H-pyrazol-5-
yl)phenylsulfonyl)-1-(1-(triflometyl)xycloprop ancarbonyl) pyrolidin-2-carboxamit;
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5-dimetyl-1H- 1,2,4-triazol-1-
yl)phenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit ;
(2S,4R)-4-(4-(1H-1,2,3-triazol-1 -yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3 -(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit ;
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(5-metyl-3 ~(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-Z-carboxamit ;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2‘-formylbiphenyl—4-ylsulfonyl)- 1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-etoxybipheny1-4-ylsulfonyl)- 1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-Z-carboxamit;
(2S,4R)-4-(4-(2-aminopyrimidin-5 -yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1 -(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2'-etoxy-3 -metylbiphenyl-4-ylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;

(2S,4R)-4-(2'-xyano-3 -metylbiphenyl-4-ylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triﬂometyl)xyc1opropancarbonyl)pyrolidin-2-carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-etoxy-4',5"-diflo-3 -metylbiphenyl-4-
ylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-z-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-(hydroxymetyl)biphenyl-4-ylsulfonyl)- 1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(4-(2-aminopyrimidin-5 -yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(1-xyano-xyclopropyl)-amit cla axit (2 S,4R)-4-[4-(2,2-Diflo-benzo[1,3]dioxol-5-y1)-
2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;
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(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-1-(1 -triflometyl-xyclopropancarbonyl)-
4- [2-triﬂometyl-4-(4¥triﬂometyl-pyrazol- 1-yl)-benzensulfonyl]-pyrolidin-2-

carboxylic;

(1-xyano-xyclopropyl)-amit ~ cla  axit (2S,4R)-4-[4-(5-metyl-tetrazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit cia axit (2S,4R)-4-[4-(2,4-dimetyl-thiazol-5-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-(2,4-dimetylthiazol-5 -yl)phenylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-(2-metylthiazol-5 -yl)phenylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-Z-carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-(2-metoxypyrimidin—5 -yl)phenylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-4-(2-clo-4-(5-metyl-1H-1 .2,4-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;
(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(4-[1 ,2,3] Triazol-2-yl-2-triflometyl-
benzensulfonyl)-1-(1 -triﬂometyl-xyclopropancarbonyl)-pyrolidin—2-carboxylic;
(1-xyano-xyclopropyl)-amit cla axit (2 S,4R)-4-(4-[1,2,3]triazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1 -triﬂometyl-xyclopropancarbonyl)-pyrolidin—Z-carboxylic;
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5 -dimetylisoxazol-4-yl)phenylsulfonyl)-1-(1-
(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxarnit;

(1-xyano-xyclopropyl)-amit cla axit (28 ,4R)-4-[4-(1-Diflometyl-1H-pyrazol-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit ~ cua  axit (2S,4R)-4-[4-(5-metyl-tetrazol-2-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;
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(1-xyano-xyclopropyl)-amit cua axit (28,4R)-1-(1 -triflometyl-xyclopropancarbonyl)-
4-[2-triflometyl-4-(3-triflometyl-1 H-pyrazol-4-yl)-benzensulfonyl]-pyrolidin-2-
carboxylic;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-(hydroxymety1)-3-metylbipheny1-4-
ylsulfonyl)-1-(1-(triflometyl)xyclopropancarb onyl)pyrolidin-2-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-(2,4-dimetylthiazol-5-yl)-2-
metylphenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2-metyl-4-(2-metylthiazol-5 -yl)phenylsulfonyl)-
1-(1 -(triﬂometyl)xyclopropancarb0ny1)pyr01idin—2-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-(2-metoxypyrimidin-5 -yl)-2-
metylphenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(1-xyano-xyclopropyl)-amit clia axit (2S,4R)-4- [4-(2-metyl-thiazol-5-yl)-2-triflometyl-
benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic;
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5 -dimetylisoxazol-4-yl)-2-
metylphenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(1-xyano-xyclopropyl)-amit ~ clia  axit (28,4R)-4-(4-tetrazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1 —triﬂometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic ;
(28,4R)-4-(4-(3-clo-1H-1,2 4-triazol-1 -yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-Z-carboxamit;
(2R,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1 -yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(1-xyano-xyclopropyl)-amit cta axit (25,4R)-4- [4-(1-metyl-3-triflometyl-1H-pyrazol-
4-y1)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-
2-carboxylic; va
(28,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-z-carboxamit.

Cu thé, sang ché dé cap dén hop chét c6 cong thie (I) duge chon tir:
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(1-xyano-xyclopropyl)-amit ciia axit (2S,4R)-4-[4-(2-metyl-5 -triflometyl-2H-pyrazol-
3-yl)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-
2-carboxylic;

(2S,4R)-4-(2-clo-4-(5 -metyl-2H-tetrazol-2-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(5-metyl-1H-tetrazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-4-(2-clo-4-(1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(2H-1,2,3 -triazol-2-yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyc1opropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(1H-1,2,3-triazol-1 -yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(28,4R)-4-(2-clo-4-(3-metyl-1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(28,4R)-4-(2-clo-4-(3,5-dimetyl-1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carb0xamit;
(28,4R)-4-(2-clo-4-(3-clo-1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-4-(2-clo-4-(3-(triflometyl)- 1H-pyrazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarb0ny1)pyrolidin—2-carboxamit;
(28,4R)-4-(2-clo-4-(5-metyl-3-(triflometyl)- 1H-pyrazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit;
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(3 -(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;
(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4- [4-(5-metyl-3-triflometyl-pyrazol-1-
yl)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;
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(1-xyano-xyclopropyl)-amit cla axit (2S,4R)-4-[4-(3-metyl-[1,2,4]triazol-1-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(3-metyl-[1,2,4]triazol-4-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;

(2S,4R)-4-(4-(1H-1,2,4-triazol-1 -yl)-2~(triflometyl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triflometyl)xyclopropancarb onyl)pyrolidin-2-carboxamit;
(1-xyano-xyclopropyl)-amit ctia axit (25,4R)-4- [4-(3,5-dimetyl-[1,2,4]triazol-1-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;

(1-xyano-xyclopropyl)-amit ~cia  axit (2S,4R)-4-[4-(3-clo-[1,2,4]triazol-1-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;

(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(5 -metyl-1H-1,2,4-triazol-1-yl)-2-
(triflometyl)phenylsulfonyl)-1-(1 ~(triflometyl)xyclopropancarbonyl) pyrolidin-2-

carboxamit;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2-metyl-4-(1-metyl-3 ~(triflometyl)-1H-pyrazol-5-
yl)phenylsulfonyl)-1-(1 ~(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit;

(1-xyano-xyclopropyl)-amit cta axit (ZS,4R)-1-(1-triﬂometyl-xyclopropancarbonyl)—
4-[2-triflometyl-4-(4-triflometyl-pyrazol-1 -yl)-benzensulfonyl]-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit ~ cua  axit (2S,4R)-4-[4-(5-metyl-tetrazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit ~ cta  axit (28S,4R)-4-[4-(2,4-dimetyl-thiazol-5-y1)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic;
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(28,4R)-4-(2-clo-4-(5-metyl-1H-1,2,4-triazol-1 -yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—2-carboxamit;
(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-(4-[1 ,2,3]Triazol-2-yl-2-triflometyl-
benzensulfonyl)-1-(1 -triﬂometyl-xyclopropancarbonyl)-pyrolidin-Z-carboxylic;
(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-(4-[1 ,2,3]Triazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic;
(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4- [4-(1-Diflometyl-1H-pyrazol-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit ~ cia  axit (2 S,4R)-4-[4-(5-metyl-tetrazol-2-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic;

(1-xyano-xyclopropyl)-amit ctia axit (2S,4R)-1 -(1-triflometyl-xyclopropancarbonyl)-
4-[2-triflometyl-4-(3-triflometyl-1 H-pyrazol-4-yl)-benzensulfonyl]-pyrolidin-2-
carboxylic;

(2S,4R)-N-(1 -xyanoxyclopropyl)-4—(4-(2,4-dimetylthiazol- 5-yl)-2-
metylphenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;
(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2-mety1-4-(2-mety1thiazol-5 -yl)phenylsulfonyl)-
1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-Z-carboxamit;
(1-xyano-xyclopropyl)-amit ctia axit (2S,4R)-4- [4-(2-metyl-thiazol-5-yl)-2-triflometyl-
benzensulfonyl]-1-(1 -triﬂometyl-xyclopropancarbonyl)-pyrolidin—2-carb0xy1ic;
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5 -dimetylisoxazol-4-yl)-2-
metylphenylsulfonyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2—carboxamit;
(1-xyano-xyclopropyl)-amit ~ cia  axit (2S,4R)-4-(4-tetrazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1 -triﬂometyl-xyclopropancarbonyl)-pyrolidin-2-carb0xylic ;
(28,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1 -yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin—Z-carboxamit;
(2R,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1 -y1)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 -(triﬂometyl)xyclopropancarbonyl)pyrolidin-2-carb0xamit; va

-17-



34034

(1-xyano-xyclopropyl)-amit cta axit (28,4R)-4-[4-(1-metyl-3-triflometyl-1H-pyrazol-
4-y1)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-

2-carboxylic.

Cu thé, sang ché d& cap dén hop chét c6 cong thirc (I), hop chét nay 1a (1-xyano-
xyclopropyl)-amit ~ cuia  axit (2S,4R)-4-[4-(5-metyl-tetrazol-2-yl)-2-triflometyl-
benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic.

Céc chit viét tit dudi ddy dugc st dung trong don séng ché:
AcOEt: Etyl axetat;
ACN: Axetonitril;
boc: tert-Butyloxycarbonyl
BOP: Benzotriazolyl-N-oxy-tris(dimetylamino)-phosphoni hexaflophosphat;
BOP-Cl: Clorua ciia axit bis-(2-0xo0-3-oxazolidinyl)-phosphinic;
Cbz: Carbobenzyloxy
CDI: 1,1’-Carbonyldiimidazol;
DCM : Diclometan;
DIEA: Diisopropy! etyl amin;
DMAP: 4-dimetylaminopyridin,;
DMEF: N,N-dimetylformamit;
EDCI: N-(3-dimetylaminopropyl)-N’-etyl-carbodiimit hydroclorua;
EtOAc: Etyl axetat;
Fmoc: 9-Fluorenylmetyloxycarbonyl
h: gio;
HATU: O-(7-azabenzotriazol-1-y1)-1,1,3,3 -tetrametyluroni hexaflophosphat;
HOBT: 1-hydroxybenzotriazol;
Bazo Hunig: Etyl-diisopropyl-amin;

mCPBA hodc MCPBA: axit meta-cloperoxybenzoic;
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MeOH: Metanol;

Mes-Cl: Mesyl clorua;

min: phut;

Na,SO,: Natri sulfat;

Nos-Cl: 3-Nitrobenzensulfonyl clorua;

Pd,(dba)s: Tris(dibenzylidenaxeton)dipaladi;

PyBOP: Benzotriazol-1-yl-oxytripyrolidinphosphoni hexaflophosphat;
TBTU: O-(Benzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni terafloborat;
THEF: Tetrahydrofuran;

TFA: Axit trifloaxetic; va

Tos-Cl: Toluen-4-sulfonyl clorua.

Hop chét c6 cong thic (I) co thé duge diéu ché theo cic quy trinh da biét hoic

theo cdc quy trinh nhu duge mo ta trong cac so dd 1 va 2 dudi day.
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axit o H CN
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1 2 3 FE HO 4
\
_a=0
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F F F

Céc dinh nghia: a) Axit: ching han axit metan sulfonic, axit phenyl sulfonic, axit
triflometyl sulfonic, HCl, HBr, axit sulfuric,TFA, axit formic; b) X: OH, Cl, O-SO,-
LG!; ¢) LG": Nhém roi chuyén nhu phenyl, metyl, etyl, 3-nitrophenyl, 4-metylphenyl,
4-bromophenyl, triflometyl; d) LG?: F, Cl, Br, I, B(OH),, B(OR3)2; e) R! nhu duoc
dinh nghia & trén; f) R?: Metyl, etyl hogc ca hai nhém R® ciing v6i nguyén tir oxy va bo
ma chung gén vao tao thanh vong nhu 4.4.5,5-tetrametyl-[ 1,3,2]dioxaborolan; g) Oxy
hoéa: Oxy hoa dugc thuc hién v6i mot trong sb cac tac nhan oxy hoa da biét trong linh
vuc nhu hydro peroxit hodc cac phuc kim loai clia hydro peroxit, oxon hodc mCPBA;
h) R? nhu dwoc dinh nghia & trén; i) LG*: H, B(OH),, B(OR’),, Br hosic L

Hop chit duoc bao vé bang Boc 1 dugc khtr bao vé béng axit thich hop nhu
TFA, HCI, axit formic, axit sulfuric v.v. sau khi két tinh tao ra mubi ¢ cong thirc 2.
Phan tng ciia mudi c6 cong thie 2 voi axit 1-triflometyl-xyclopropancarboxylic v6i sy
¢6 mit cla bazo nhu trietyl amin, bazo Hunig hoic N-metyl morpholin va chét phan
tng két hop amit thich hgp nhu HATU, PyBop, TBTU, CDI, EDCI, BOP hoac Bop-Cl

tao ra amit 3. Theo cach khéac, hop chét c6 cong thirc 2 dugce cho phan ing voi axit 1-
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triflometyl-xyclopropancarboxylic v6i sy c6 midt cua oxalyl clorua, thionyl clorua,
phosphoryl clorua, phosgen hodc triphosgen chéng han tao ra amit 3. Do d6, viéc m&
vong cua lactam 3 bing 1-amino-xyclopropancarbonitril hodc cac mudi, ching han
mudi hydroclorua, duge 1am thich ng véi sy c6 méat cua mot bazo thich hgp nhu
ching han bazo Hunig, trietyl amin, natri 2-etylhexanoat, pyridin hogc lutidin & nhiét
d6 cao nim trong khoéng tir 30°C dén 80°C tao ra ruou c6 cdng thirc 4. Phan Ung cua
rugu c6 cong thic 4 véi dan xuét sulfonylclorua nhu metan sulfonylclorua, phenyl
sulfonylclorua, tosylclorua, nosylclorua, brosylclorua hodc anhydridua nhu anhydrit
triflic dé tao ra hop chit c6 cong thirc 5. Thioete 6 thu duoc bang cach cho sulfonat 5
phén ting véi thiophenol 5b véi sy ¢6 mdt cua mot bazo thich hgp nhu bazo Hunig,
trietyl amin, pyridin, lutidin, Na,COs, K,COj; hoic Cs,CO;. Sau d6 oxy héa thioete 6
v6i ngudn peroxit nhu hydro peroxit, nCPBA, oxon hodc cac phtrc kim loai ctia hydro
peroxit nhu hé MoO,Cl,/H,0, hodc Na,W,0,/H,0, tao ra sulfon 7. Hop chét 7 hoic
¢6 thé dugc cho phéan Gng truc tiép véi cac hop chit di vong theo kiéu SyAr v6i sy co
mit cia bazo nhu bazo Hunig, trietyl amin, pyridin, lutidin, Na,CO3, KyCO; hodc
Cs,CO; hodc théng qua phan ung Suzuki véi céc axit boronic ho#ic cac este cua nod
bang cach st dung céc chét xtc tac kim loai va cac bazo da biét trong linh vuc nhu
chéng han Pd(PPhs),, Pdy(dba); hodc ngudn Pd véi phdi tir phosphin tao ra cac hop

chat cudi cung 8.

So dd 2

Céc dinh nghia: a) R! nhu duge dinh nghia & trén; b) R*: metyl, clo.

Budc oxy hoa cua cac dan xuét pyridin thanh N-oxit tuong mg ¢6 thé duge thuc

hién bing céach st dung chét phan tmg oxy hoéa nhu hydro peroxit, nCPBA hodc oxon.
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Nhu vy, sang ché con d& cap dén quy trinh didu ché hop chét co cong thie (1),
trong d6 quy trinh nay bao gbm:

(a) Phén tmg ciia hop chit c6 cong thuc (A)

LG (A)

véi su ¢d mit cua hop chét c6 cong thic R2-LG* trong do: R! va R2 1a nhu duge xac
dinh theo diém bét ky trong sb cac diém tir 1 dén 6 va trong do: LG'1aF, Cl, Br, I,
B(OH), hoic B(OR?),, LG? 1a H, B(OH),, B(OR?),, Br hoic I va mdi R® doc 1ap duoc
chon tr metyl, etyl va ca hai R® ciing véi nguyén tir oxy va bo ma ching gén vio tao

thanh vong chira bo hitu co; hodc

(b) Phan tmg ciia hop chit c6 cong thuc (B)

R* ®)
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v6i s ¢6 mat cia chat phan ing oxy héa, trong do: R! 1 nhu duge xé4c dinh theo diém

bét ky trong sb céc diém tir 1 dén 6 va R* 1a halogen hogc alkyl.

Céc vi du v& cac chit phan tmg oxy hoa ching han 13 hydro peroxit, mCPBA

hoac oxon.
4.4,5,5-tetrametyl-1,3,2-dioxaborolan 1a mot vi du vé vong chira bo hitu co.

Sang ché con d cap dén hop chét c6 cong thuc (1) khi duoc didu ché theo quy

trinh néu trén.

Mot phuong an khéc nita cia sang ché d& xuét dugc phim hogc thudc chira hop
chét theo sang ché va chét mang, chét pha lodng hogc ta dugc tro ¢6 tac dung diéu tri
bénh, ciing nhu phuong phéap st dung cac hop chit theo sang ché dé bao ché duge
phdm va thudc nay. Trong mot vi du, hop chét c6 cong thire (I) co thé dugc phdi ché
bing cach tron & nhiét do mdi truong & do pH thich hop va & do tinh khiét mong
mudn, v6i cac chit mang sinh 1y dung, tic 1a cac chit mang khong doc cho dbi tuong
nhan & cac lidu hrgng va ndng d6 duoc st dung thanh dang dung y ly. D6 pH cta duogc
phém cha yéu phu thudc vao viéc sir dung cu thé va ndng do cua hop chét, nhung tbt
hon 12 ndm trong khoang bét ky trong s cac khoang tir khoang 3 dén khoang 8. Trong
mot vi du, hop chét c6 cong thic (1) duge phéi ché trong dung dich dém axetat, & do
pH = 5. Theo phuong 4n khac nita, hop chét c6 cong thirc (I) c6 tinh vo trung. Hop
chit nay c6 thé dugc bao quan, vi du, dudi dang ché phim dang rin hodc dang vo dinh

hinh, duéi dang ché phém dong kho hodc dudi dang dung dich nude.

Duoc phém duoc bao ché, dinh lidu, va dugc dung theo cach phu hgp véi thyc
tidn y té t6t. Cac yéu t6 can can nhic trong bdi canh nay bao gdm 1di loan cu thé can
duge didu tri, ddng vat c6 va cu thé cAn diéu tri, tinh trang bénh 1y 14m sang cla ting
bénh nhén, nguyén nhén gay rbi loan, vi tri phan phdi thubc, phuong phap dung, lich
dung, va cac yéu td khéc d4 biét dbi v6i bac si.

Cac hop chit theo séng ché ¢6 thé dugc dung theo dudng dung thich hop bét ky,
bao gdbm dudng miéng, khu tra (bao gdm trong miéng va dudi ludi), tryc trang, am
dao, qua da, ngoai dudng tiéu hoa, dudi da, trong bung, trong phéi, trong da, trong tiry
mac va ngoai mang cung va trong miii, va, néu mubn dé dung khu tra, dung trong

thwong tén. Viéc truyén ngoai dudng tiéu héa bao gdm dung trong co, trong tinh
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mach, trong dong mach, trong bung, hodc dudi da. Céc hop chit theo sang ché c6 thé

duoc dung cu thé 1a bang cach ding trong dich kinh.

Céc hop chét theo sang ché c6 thé duge dung & dang thuan loi bét ky, vi du, vién
nén, thubc bot, vién nang, dung dich, thé phén tan, hén dich, sird, thudce xit, thudc dan,
gel, nhil twong, cao dan, v.v.. Cac ché phim nay c6 thé chira cac thanh phan thuong
dung trong dugc pham, vi dy, cac chét pha lodng, chit mang, chét bién dbi do pH, chit

tao ngot, chét tao khdi, va cac chit c6 hoat tinh khac.

Dugc phim dién hinh dugc bao ché biang cach tron hop chit theo sang ché va
chét mang hoic t4 duge. Cac chit mang va t4 dugc thich hop da dugc biét ro ddi véi
chuyén gia trong linh vyc k¥ thuat va dugc md ta chi tiét trong tai liéu, vi du, Ansel,
Howard C., et al., Ansel’s Pharmaceutical Dosage Forms and Drug Delivery Systems.
Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro, Alfonso R., et al.
Remington: The Science and Practice of Pharmacy. Philadelphia: Lippincott, Williams
& Wilkins, 2000; va Rowe, Raymond C. Handbook of Pharmaceutical Excipients.
Chicago, Pharmaceutical Press, 2005. Céc dugc phém nay cling co thé chtra mot hoiic
nhiéu chit dém, chét 1am &n dinh, chit hoat dong bé mat, tic nhan lam 4m, chét boi
tron, chét nhil hoa, chét tao hdn dich, chét bao quan, chét chéng oxy hoa, chit 1am mo,
chét trg chay, chét tro xt 1y, chéit tao mau, chét tao ngot, chét tao huong thom, chét tao
mui, chit pha lodng va chét phu gia da biét khac d& tao ra thudc c6 vé ngoai wa nhin
(tirc 13, hop chit theo sang ché hodc dugc phdm chira n6) hogc hd trg viéc bao ché

duoc phim (tic 13, thude).
Nhu vay, sang ché con d& cap dén:
Hop chét ¢6 cong thire (I) dé ding 1am hoat chét ¢6 téc dung diéu tri bénh;

Dugc phidm chira hop chét c6 cong thic (1) va chét mang tro c6 tac dung diéu tri
bénh;

Sang ché mé ta viéc st dung hop chét c6 cdng thire (I) dé bao ché thudc dé didu
tri hodc phong ngira bénh tiéu dudng, bénh xo vita dong mach, bénh phinh dong mach
chii & bung, bénh dong mach ngoai bién, bénh ung thu, lam giam cac truong hop méc
bénh tim mach & bénh thdn man tinh, bénh thén do tiéu duong, bénh vong mach do

tiéu duong hodc bénh thoai hoa diém vang lién quan dén tuoi tac;

-24-



34034

Hop chét c6 cong thirc (I) dugc ding dé diéu tri hodc phong nglra bénh tiéu
duong, bénh xo vita dong mach, bénh phinh dong mach chu & bung, bénh dong mach
ngoai bién, bénh ung thu, 1am gidm cac truong hop méc bénh tim mach & bénh than
man tinh, bénh than do tiéu duong, bénh vong mach do tiéu duong hodc bénh thoai
héa diém vang lién quan dén tudi tac; va

Sang ché mo ta phuong phap diu tri hodc phong ngira bénh tiéu dudong, bénh xo
vita ddng mach, bénh phinh dong mach chu & bung, bénh dong mach ngoai bién, bénh
ung thu, 1am giam céc trudong hop méc bénh tim mach & bénh than man tinh, bénh thén
do tiu duong, bénh vong mach do tiéu duong hodc bénh thoai hoa diém vang lién
quan dén tudi tac, trong @6 phuong phap nay bao gbm viéc dung mot lugng hitu higu

ctia hop chét c6 cong thie (I) cho bénh nhén can didu tri.

Sang ché s& dugc minh hoa bang cac vi du sau ma khong c6 chirc ndng gidi han
pham vi cua sang ché.
Vi du thue hién sing ché
Vidul
(1-xyano-xyclopropyl)-amit cla axit (2S,4R)-4-[4-(2-clo-1-oxy-pyridin-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-
carboxylic

Khong d6i ximg

Trong binh day tron dung tich 10mL, CAS 1252637-43-6 (0,05g, 78,7umol,
duong lugng 1,00) dugce két hop véi diclometan (1mL) tao ra dung dich khong mau.
Axit 3-clobenzoperoxoic (20,4mg, 118umol, duong lugng 3 x 1,5 cr sau mdi 24 gio,

48 giv, 72 giv) duoc bd sung vao. Hon hop phan tng nay duoc gia nhiét dén 22°C va
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dugc khudy tdng cong 1a 168 gio. Nguyén liéu thd dugc tinh ché bang HPLC diéu ché
d8 tao ra hop chit & dé muc nay duéi dang chét rin v6 dinh hinh khong mau (25mg;
50%). m/z = 651,2 [M+H]".

Vidu?2

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(2-metyl-1-oxy-pyridin-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic

Khéng d6i xtng

Trong binh day tron dung tich 10mL, CAS 1252637-46-9 (50mg, 81,4pmol,
duong lugng 1,00) duoc két hop v6i diclometan (1mL) tao ra dung dich khc‘)rig mau.
mCPBA (21,1mg, 122pmol, dwong lugng 1,5) duge bd sung vao. Hon hop phén Gng
nay duogc gia nhiét dén 22°C va duge khudy tdng cong 1a 20 gio. Nguyén liéu tho duge
tinh ché bang HPLC didu ché dé tao ra hop chét & d& muc nay duéi dang chét ran vo
dinh hinh khéng mau (40mg; 78%). m/z = 631,3 [M+H]".

Viduy3

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(2-metyl-5-triflometyl-2Hpyrazol-
3-yl)-2-triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarb onyl)-pyrolidin-

2-carboxylic
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a) (18,4S)-3-Oxo-2-oxa-5-azonia-bixyclo[2.2.1 Jheptan metansulfonat

W H
0
NH,*+

o H

tert-butyl este cia axit (18,45)-3-0x0-2-0xa-5-aza-bixyclo[2.2.1]heptan-5-
carboxylic (100,0g, 469mmol) dwgc hoa tan trong etyl axetat (970mL) va axit
metansulfonic (43,5mL, 659mmol) dugc bd sung vao & nhiét do 45°C. Hon hgp nay
dugc khudy trong 16 gie & nhiét do 45°C. Huyén phit nay duoc dé ngudi xudng nhiét
do trong phong, loc, va chét két tia dugc rira bing etyl axetat (240mL) va lam kho
trong chan khong d8 tao ra hop chit & dé muc ndy dudi dang chét rin két tinh mau

tréng (94,2g, 96%). m/z =113 [M-H]J".

b)(18,4S)-5-(1-triflometyl-xyclopropancarbonyl)-2-oxa-5 -aza-bixyclo[2.2.1[heptan- 3-

on

axit 1-triflometyl-xyclopropancarboxylic (167,0g, 1084mmol) dugc tao huyén
ph trong toluen (500mL) va sau d6 dimetylformamit (3,6mL, 47mmol) dugc bd sung
vao. Hbn hgp nay duge lam lanh xuéng nhiét 4o 2°C (bé d4) va dung dich oxalyl
clorua (90mL, 1037mmol) trong toluen (167mL) (trong 25 phut) dugc bd sung timg
giot. Sau d6 hén hgp nay duoc khudy trong 30 phut nira, tiép theo 1a 4 gid & nhiét dd
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trong phong. Sau do, hdn hop nady dugc lam lanh xubng 0°C mdt lan nita (bé da
khd/metanol) va bd sung tir tir (18,4S5)-3-0x0-2-0xa-5-azonia-bixyclo[2.2.1]heptan
metansulfonat (200g, 956mmol), tetrahydrofuran (330mL) va trietylamin (500mL,
3,59mol) vao, giit nhiét d§ phan tng dudi 5°C. Dac biét sau khi bd sung trietylamin
50%, phan mg ndy trd nén téa nhigt manh va chu yéu 12 1am lanh hiéu qua. Hon hop
nay dugc khudy trong 20 gid & nhiét d trong phong, trude khi nd dugce rot 1én trén
dung dich axit xitric chira nudc (10% trong nude, 1,6L) va cac pha duogc tach ra. Pha
nuée duge chiét bang etyl axetat (3 x 500mL). Céc chét chiét hitu co da két hop dugc
rira bang nuéc mudi (500mL), 1am khd trén Natri sulfat, va cd trong chén khong. San
phdm tho (245g, diu mau nau) dugc hoa tan trong diclometan (330mL) trude khi b
sung etyl axetat (130mL) va heptan (660mL) va diclometan duge chung cit mot cach
cén than trong chan khong. San pham nay bat dAu két tinh. Huyén phi nay dugc lam
lanh xubng 2°C (bé d4) va khudy trong 1 gio, trude khi n6 dugc loc. Phén dich loc
duoc rira bing etyl axetat/heptan 1:9 (thé tich/thé tich, 300mL) va lam khd trong chén
khong dé tao ra hop chét & d& muc nay du6i dang bot mau néu nhat (219g, 92%). 'H
NMR (CDCls, 400 MHz): d 1,17-1,25 (m, 1H), 1,30 (dd, J = 5,3 Hz, 8,3 Hz, 1H),
1,37-1,46 (m, 2H), 2,13 va 2,37 (AB, JAB = 10,7 Hz, mdi 1H), 3,63 va 3,73 (AB, JAB
=12,1 Hz, mbi 1H), 4,99 (s, 1H), 5,21 (s, 1H).

¢)  (I-xyano-xyclopropyl)-amit  cua  axit (28,48)-4-hydroxy-1-(1-triflometyl-
xyclopropancarbonyl)-pyrolidin-2-carboxylic

FLF
Lo
N “JCL) /v

N

HO

(18,4S5)-5-(1-triflometyl-xyclopropancarbonyl)-2-oxa-3 -aza-bixyclo[2.2.1]heptan-
3-on (220g, 883mmol), 1-amino-xyclopropancarbonitril hydroclorua (140g, 1,18mol)
va natri 2-etylhexanoat (97%, 230g, 1,34mol) duoc hoa tan trong nudc (1,32 L). Hon
hop ndy duge khudy trong 20 gio ¢ nhiét d 53°C. Sau khi dé ngudi xudng nhiét do
trong phong, bd sung tetrahydrofuran (880mL) vao va hdn hop nay dugce axit hoa bing
céch bb sung axit clohydric dic (37% khéi lugng/khéi lugng, 47mL), tiép theo 1a bd
sung natri clorua (440g) vao. Sau khi chiét bing etyl axetat (1 x 1,4L, 3 x 550mL), céc
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chit chiét hitu co da két hop dwgc lam khd trén Natri sulfat va ¢d trong chén khong. 0
thé tich khoang 1,5L, san phim nay bat dau két tinh khi bd sung céc tinh thé dang hat.
Thé tich caa huyén phit nay dugc giam tiép xubng con khoang 500mL va lam lanh
xuéng 2°C (bé da). Sau khi khufiy trong 60 phut, céc tinh thé dugc loc ra, dugc rira
bang etyl axetat/heptan 1:1 (thé tich/thé tich, 600mL) va heptan (300mL), va lam khd
trong chan khong d8 tao ra hop chit & d& muc nay dudi dang cac tinh thé mau tring
duc (255,0g, 87%). 'H NMR (CDCI3, 400 MHz):d 1,18-1,29 (m,4H), 1,30-1,42 (m,
2H), 1,50-1,59 (m, 2H), 2,17-2,26 (m, 1H), 2,29 (d, J = 14,5 Hz, 1H), 3,73 va 3,96
(ABX, JAB = 11,8 Hz, JAX = 4,3 Hz, JBX = 0 Hz, mdi 1H), 4,43-4,53 (m, 2H), 4,81
(brd, J= 8,3 Hz, 1H), 7,73 (s, 1H).

d)(38,58)-5-(1-xyano-xyclopropylcarbamoyl)-1-(1 -triflometyl-xyclopropancarbonyl)-

pyrrolidin-3-yl este cua axit benzensulfonic

(1-xyano-xyclopropyl)-amit ~ cla  axit (28,48)-4-hydroxy-1-(1-triflometyl-
xyclopropancarbonyl)-pyrolidin-2-carboxylic (100,0g, 301,8mmol) dugc hoa tan trong
tetrahydrofuran (500mL). Hon hop nay duge 1lam lanh xubng 2°C (bé d4), sau do6 bd
sung benzensulfonyl clorua (99%, 48mL, 37 0,5mmol), 4-(dimetylamino)pyridin (98%,
2,0g, 16,0mmol), va trietylamin (75,0mL, 539mmol) va hdn hop nay dugc khudy trong
15 phat. Hon hop nay dugc dé 4m dén nhiét @6 trong phong va khudy trong 20 gid.
Sau khi 1am lanh xuéng 2°C (bé d4), b6 sung nude (150mL) va metanol (350mL) vao.
Tetrahydrofuran dugc chung cAt mot cach cin than trong chan khong (khoang 500mL)
va bd sung tir tir nuée (500mL) vao. Sau khi bd sung 300mL nude, bude két tinh dugc
kich thich bang cach bd sung cac tinh thé dang hat. Huyén phu tao ra dugc khuy trong
30 phut ¢ nhigt do 2°C (bé da) va dugc loc. Chét rin nay duogc rua bfimg metanol/nudc

1:2 (thé tich/th8 tich, 300mL) va heptan (300mL) va lam khd trong chan khong dé tao
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ra hop chét & dé muc ndy dudi dang cac tinh thé mau tring duc (140,8g, 99%). 'H
NMR (CDCI3, 400 MHz): d 1,06-1,27 (m, 4H), 1,28-1,41 (m, 2H), 1,44-1,54 (m, 2H),
2,26 (ddd, J = 5,9 Hz, 9,4 Hz, 14,2 Hz, 1H), 2,59 (ddd, J = 3,8 Hz, 3,8 Hz, 14,2 Hz,
1H), 3,90 va 4,03 (ABX, JAB = 12,5 Hz, JAX = 4,0 Hz, JBX = 5,2 Hz, mdi 1H), 4,57
(br d, J= 5,1 Hz, 1H), 5,02-5,09 (m, 1H), 7,08 (br s, 1H), 7,61 (t, J=7,8 Hz, 2H), 7,71
(t,J=17,5Hz, 1H), 7,95 (d, J= 7,2 Hz, 2H).

e)(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(4-bromo-2-triflometyl-
phenylsulfanyl)-1-(1-triflometyl-xyclopropancarbonyl )-pyrolidin-2-carboxylic

(0]
;N: \\\\ L 57
N
CN
Br H

Vi du 3d) (7,03g, 14,9mmol, duong luong 1,00) duoc hoa tan trong propionitril
(80mL) va 4-bromo-2-triflometyl-benzenthiol CAS 1208075-10-8 (5,75g, 22,4mmol,
duong lugng 1,50) dugc bd sung vao. Luc do, bd sung cin than trietylamin (3,02g,
4,16mL, 29,8mmol, duong lugng 2,00) vao va hén hop phan ung nay dugc khuéy o
nhiét d6 hdi luu trong 18 gid. Hon hop phan tng nay dugc chiét bang dung dich nudc
Na,CO; 10%/AcOEt. Cac 16p hiru co duge 1am kho trén Na,SO,, duge loc va lam bay
hoi. Nguyén liéu thd dugce tinh ché bang ky thuat sic ky nhanh (silica gel, 120g, 0%
dén 50% EtOAc trong heptan) @8 tao ra hop chit & dé muc nay duéi dang bot mau
tring (8,14g; 96%). m/z = 571,9/570,1 [M+H]". (cac chét déng vi Br)

A (1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(4-bromo-2-triflometyl-
benzensulfonyl)-1-(1 -trz'ﬂometyl—xyclopropancarbonyl)—pyrolidz'n-Z—carboxyl ic
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Vi du 3e) (8,14g, 14,3mmol, duong luong 1,00) duge hoa tan trong Diclometan
(50mL) va mCPBA (5,17g, 30,0mmol, duong lugng 2,10) dugc bd sung mot cach can
than tirng phan. Hén hop phan tng nay dugc khudy qua dém & nhiét 4o 25°C. Hon hop
phan Ung nay duogc chiét bang dung dich nuéc Na,CO; 10% va dung dich nudce
Na,S,0; bdo hoa. Céc 16p hitu co duge lam kho trén Na;SOy4 va Na,SO; trong 2 gid,
dugc loc va lam bay hoi (luu y peroxit) d8 tao ra hop chét & d& muc nay duéi dang bot

mau tring (8,6g; 100%). m/z = 602,0/604,0 [M+H]". (Céc chét dong vi Br)

g) (I-xyano-xyclopropyl)-amit ciia axit (25,4R)-4-[ 4-(2-metyl-5-triflometyl-2Hpyrazol-
3-yl)-2-triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

F F Khong d6i xtmg
o)
O

carboxylic

N I

7

N 0

\ 7 c
F g
FF

Vi du 3f) (500mg, 830umol, duong lugng 1,00), 1-metyl-5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-3-(triflometyl)-1H-pyrazol (275mg, 996pmol, duong lugng
1,20) va triphenylphosphin (43,5mg, 166pumol, duong lugng 0,20) dugc hoa tan trong
1,2-dimetoxyetan (6mL). B sung Pd(OAc), (18,6mg, 83,0umol, duong lugng 0,10)
va dung dich nuéc Na,CO; 2M (1,5mL) vao dung dich nay. Hon hop phan Gng nay
dugc khudy & nhiét d6 60°C trong 8 gio. Hon hop phén ung nay duge rét vao dung
dich nuée HCI 0,1M (100mL) va dugc chiét bing DCM. Lép nuée nay duge rira bang
DCM (3 x 50mL). Céc 16p hitu co dugc lam kho trén Na,SO, va ¢d trong chén khong.
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Nguyén li¢u thd dugc tinh ché bing ky thuét sic ky nhanh (silica gel, 20g, 0% dén
80% EtOAc trong heptan) dé tao ra hop chit & & muc nay duéi dang bot mau vang
nhat (410mg; 74%). m/z = 670,1169 [M-H]".

Vidu4

(1-xyano-xyclopropyl)-amit cia axit (2S,4R)-4-(2’-triflometoxy-3-triflometyl-
biphenyl-4-sulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

E Khéng d6i ximg
FF
(0]
O
I
N
>/——: H N\
\N

Vi du 3f) (50mg, 83,0umol, duong Iluong 1,00), axit 2-
(triflometoxy)phenylboronic ~ (20,5mg, 99,6umol, dwong lugng 1,20) wva
triphenylphosphin (4,35mg, 16,6pmol, dwong lugng 0,20) dugc hoa tan trong 1,2-
dimetoxyetan (1mL). B sung Pd(OAc), (1,86mg, 8,3umol, duong luong 0,10) va
dung dich nuéc 2M Na,CO; (250ul) vao dung dich nay va dugc khuéy & nhiét do
50°C trong 8 gid. Nguyén liéu thd ndy duoc loc va tinh ché bang HPLC didu ché dé
tao ra hop chit & dé muc nay duéi dang chét rén mau tring (41mg; 72%). m/z = 684,0
[M+H]".

Vidu5

(1-xyano-xyclopropyl)-amit cia axit (2S,4R)-4-(2’-etoxy-3-triflometyl-biphenyl-4-
sulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
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Vi du 5 duoc didu ché tuong ty v6i hop chit & vi du 4 bt dau tir vi du 3f) va axit
2-etoxyphenylboronic dé tao ra hop chit & d& muc nay dudi dang chét rin mau tring
(40mg; 75%). m/z = 644, 1 [M+H]".

Vidu6
(1-xyano-xyclopropyl)-amit cia  axit (28,4R)-4-(2’-xyclopropoxy-3-triflometyl-
biphenyl-4-sulfonyl)-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
cF L Khong d6i ximg
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Vi du 6 dugc didu ché tuong ty v6i hop chét & vi du 4 bt dau tir vi du 3f) va axit
2-xyclopropoxyphenylboronic 8 tao ra hop chit & d& muc ndy dudi dang chét rén mau
tring (39mg; 72%). m/z = 656,3 [M+H]".

Vidu7

(1-xyano-xyclopropyl)-amit ~ cua  axit (28,4R)-4-(4-xyclobutoxy-2-triflometyl-
benzensulfonyl)-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
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a) (I-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(4-flo-2-triflometyl-phenylsulfanyl)-
1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

Trong binh bdn cb dung tich 250mL, vi du 3d) (7g, 14,8mmol, duong luong
1,00) va 4-flo-2-triflometyl-benzenthiol (CAS 1208077-00-2) (4,08g, 20,8mmol,
duong lugng 1,40) da dugc két hop véi propionitril (70mL) tao ra dung dich mau
vang. Trietylamin (5,38mL, dwong lugng 2,60) dugc bd sung vao & nhiét do 22°C.
Hon hop phén Gng nay dugc gia nhiét dén 110°C va khudy trong 3 gid. Hon hop phan
mg nay dugc rét vao etylaxetat (300mL) va duge chiét bang dung dich nudc Na,CO;
10% (2 x 100mL). Lép nudce nay duoc chiét ngugc bang EtOAc (2 x 250mL). Céc 16p
hitu co dugce két hop, dugc ria bang dung dich nudc NaCl bdo hoa (1 x 75mL). Cac
16p hitu co dugc 1am khd trén Na,SO4 va ¢d trong chan khong. Nguyén li¢u thd dugc
tinh ché bing k¥ thuat sic ky nhanh (silica gel, 120 g, 20% dén 70% EtOAc trong
heptan) @& thu dugc hop chit & @ muc nay dudi dang bot khong mau (6,83g; 90%).
m/z = 510,0 [M+H]",

b)(1-xyano-xyclopropyl)-amit cia axit (25,4R)-4-(: 4-flo-2-triflometyl-benzensulfonyl)-
1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
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Trong binh d4y tron dung tich 250mL, vi du 7a) (5,85g, 11,5mmol, duong lugng
1,00) duoc két hop véi diclometan (80mL) dé tao ra huyén phi mau tréng. Axit 3-
cloperoxy-benzoic (5,15g, 29,9mmol, duong luong 2,60) dugc bd sung vao. Hon hop
phan Ung nay duoc khudy trong 48 gid & nhiét do 22°C. Sau do, axit 3-
cloperoxybenzoic (991mg, 5,74mmol, dwong lugng 0,5) duge bd sung vao va hdn hop
phan tmg nay duoc khudy trong 72 gio nita. Hon hop phén (mg nay dugc rét vao
200mL diclometan va duoc chiét bing dung dich nuéc Na,CO; 10% (3 x 150mL). Lép
nudc nay dugce chiét nguoc bang diclometan (3 x 150mL). Cac 16p hitu co duge két
hgp, dugc rua bang dung dich nudc Na,S,0; bdo hoa (4 x 100mL)->(thr nghiém
peroxit), nudc mubi (1 x 100mL), 1am kho trén Na,SO4 va cd trong chan khong dé tao
ra hop chit & d& muc nay dudi dang chét rén mau tring (6,36g; 100%). m/z = 542,3
[M+H]". m/z = 540,3 [M-H]".

c) (I-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(4-xyclobutoxy-2-triflometyl-
benzensulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrol idin-2-carboxylic
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Trong binh day tron dung tich 10mL, vi du 7b) (100,0mg, 185pmol, duong lugng
1,00) dugc Két hop véi DMA (1,5mL) dé tao ra dung dich mau vang nhat. Bb sung
xesi carbonat (72,2mg, 222umol, duwong luong 1,20) va xyclobutanol (20,0mg, 21,7pl,
277umol, duong lugng 1,5). Hon hop phan tmg nay dugc khudy trong 18 gio & nhiét
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d6 25°C. Sau d6, bd sung thém xyclobutanol (13,3mg, 14,5ul, 185umol, duong lugng
1,00) vao va hdn hgp phan Gmg nay dugc khudy & nhiét dd 25°C trong 18 gid. Nguyén
liéu th6é duogc tinh ché bang HPLC didu ché dé tao ra hop chit & d& muc nay dudi dang
chét rin khong mau dang vo dinh hinh (31mg; 28%). m/z = 592,3 [M-HJ".

Vidu 8

(28,4R)-4-(2-clo-4-(5-metyl-2H-tetrazol-2-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1 ~(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

. Khong d6i ximg
0}
o

a) (I-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-(2-clo-4-flo-phenylsulfanyl)-1-
(I-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

Vi du 8a) dugc diéu ché tuong tu véi hop chat & vi du 7a) bat dau tir vi du 3d) va
2-clo-4-flo-benzenthiol dé tao ra hop chét & dé muc nay dudi dang gdm khong mau
(6,35g; 96%). m/z = 476,1 [M+H]".

b) (1-xyano-xyclopropyl)-amit cua axit (25, 4R)-4-(2-clo-4-flo-benzensulfonyl)-
1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
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Vi du 8b) dixqc didu ché twong tw v6i hop chét & vi du 7b) bt dau tir vi du 8a) dé
tao ra hop chit & d& muc nay duéi dang bot mau tréng (6,55g; 97%). m/z = 508,3
[M+H]".

¢)(2S,4R)-4-(2-clo-4-(5 -metyl-2H-tetrazol-2-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl ) pyrolidin-2-carboxamit

FF Khéng dbi xtimg

Trong binh day tron dung tich 10mL, (2S,4R)-4-(2-clo-4-flophenylsulfonyl)-N-
(1-xyanoxyclopropyl)-1-(1 ~(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
(vi du 8b)) (400mg, 788umol, duong lugng 1,00) duge két hop véi DMA (5SmL) tao ra
dung dich khong mau. 5-metyl-1H-tetrazol (132mg, 1,5 8mmol, duong lugng 2,00) va
xesi carbonat (513mg, 1,58mmol, duong lugng 2,00) dugce bd sung vao. Hon hop phan
rng nay dugc gia nhié€t dén 80°C va khudy trong 3 gio. Sau d6, 5-metyl-1H-tetrazol
(13,2mg, 0,158mmol, duong luong 0,20) dugc bd sung vao va hdn hop nay dugc
khudy & 80°C trong 2 gid nita. H&n hop phan Gng nay dugc rét vao nude va duge chiét
bang EtOAc (2 14n). Cac 16p hitu co duoc két hop, duoc rira bang dung dich nude
NaHCOj; bio hoa (1 14n), nuée (3 14n) va nuée mudi (1 1an). Céc 16p hitu co duge lam
kho trén Na,SO, va ¢ trong chan khong. Nguyén liéu tho dugc tinh ché bing k§ thuét
shc ky nhanh (silica gel, 20g, Heptan/AcOEt 2/1, 1/1, 1/2, 1/3) dé tao ra hop chit & dé
muc nay dudi dang bot mau nau nhat (183mg; 41%). m/z = 572,2 [M+H]".

Vidu9
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(2S,4R)-4-(2-clo-4-(5-metyl-1H-tetrazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F Khéng d6i ximg

Hop chit & Vi du 9 thu dwgc dudi dang chét ddng phan ving trong qua trinh tbng
hop hop chét & vi du 8 duéi dang bot mau tring (198mg; 44%). m/z = 572,2 [M+H]".

Vidu 10

(2S,4R)-4-(2-clo-4-(1H-1,2,4-triazol-1-yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F Khong dbi xting
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Trong binh d4y tron dung tich 10mL, (28,4R)-4-(2-clo-4-flophenylsulfonyl)-N-
(1-xyanoxyclopropyl)- 1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
(vi du 8b)) (400mg, 788umol, dwong lugng 1,00) dugc két hop v6i DMA (5SmL) tao ra
dung dich khong mau. 1H-1,2,4-triazol (111mg, 1,58mmol, duong luong 2,00) va xesi
carbonat (513mg, 1,58mmol, duong lugng 2,00) dugc bd sung vao. Hon hop phan tng
nay dugc gia nhi€t dén 80°C va khudy trong 3 gio. Hon hgp phén tng nay dugc rot
vio nudc va duge chiét bing EtOAc (2 14n). Céc 16p hitu co duge két hop, dugce rira
bang dung dich nuéc NaHCO; bdo hoa (1 14n), nude (3 14n) va nude mudi (1 14n). Céac
16p hitu co duge 1am khd trén NaySO,4 va ¢d trong chan khong. Nguyén liéu thd duge
tinh ché hai 1in bing k§ thuét sic ky nhanh (silica gel, 20g, DCM/MeOH 98/2, 19/1)
va (silica gel, 20g, Heptan/AcOEt 1/2, 1/3, 1/4) @8 tao ra hop chit & @& muc nay duéi
dang bot mau tring (264mg; 60%). m/z = 557 J[M+H]
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Viduy 1l

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2,4-di(1H-1,2,4-triazol-1-yl)phenylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

i Khéng d6i ximg

Aéo
o)
N > / N
=\ H N\
"II;/N S \N
(')' o

N
"l
N

Vi dy 11 thu duge dudi dang san phdm phu trong qua trinh tbng hop hop chét &
vi du vi du 10 duéi dang chét rin mau tréng (34mg; 7%). m/z = 590,1[M+H]".

Vidu 12
(28,4R)-4-(2-clo-4-(2H-1,2,3-triazol-2-yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-

(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 12 duoc didu ché tvong tu v6i hop chit & vi du 10 bt dau tir (28,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 1H-1,2,3-triazol d8 tao ra hop chét &
dé muc nay dudi dang chit rin mau tréng duc (189mg; 43%). m/z = 557,1 [M+H]".
Vidu 13
(28,4R)-4-(2-clo-4-(1H-1,2,3-triazol-1-yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 13 thu dugc dudi dang chit ddng phan ving trong qué trinh tbng hop hop
chét & vi du 12 duéi dang chat rén mau tring duc (170mg; 39%). m/z = 557,1 [M+H]".

o

Vidu 14

(2S,4R)-4-(2-clo-4-(3-metyl-1H-1,2,4-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

FF Khong d6i ximg
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Vi du 14 dugc didu ché twong tu voi hop chit & vi du 10 bt dau tir (2S,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 3-metyl-1H-1,2,4-triazol bang céach
khudy hdn hop phéan g & nhiét do 22°C trong 16 gio d8 tao ra hop chét & d& muc nay
duéi dang bot mau tring (212mg; 47%). m/z = 571,2 [M+H]".

Vidul5
(2S,4R)-4-(2-clo-4-(3,5-dimetyl-1H-1,2,4-triazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F Khéng dbi xtmg
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Vi du 15 dugc diéu ché twong tw véi hop chat & vi du 10 bit dau tir (2S,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 3,5-dimetyl-1H-1,2,4-triazol bang cach
khudy hdn hop phan tmg & nhiét @6 22°C trong 16 gid d8 tao ra hop chét & d& muc nay
dudi dang bot mau tring (400mg; 76%). m/z = 585,2[M+H]".

Vidu 16

(2S,4R)-4-(2-clo-4-(3-clo-1H-1,2,4-triazol- 1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

FF Khong dbi xtmg

Vi du 16 duge didu ché tuong tw v6i hop chit & vi du 10 bét dau tir (25,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 3-clo-1H-1,2,4-triazol bang cach
khudy hén hop phan g & nhiét do 22°C trong 16 gio dé tao ra hop chét & d& muc nay
dudi dang bot mau tring (432mg; 81%). m/z = 591,2 [M+H]".

Viduy 17

(2S,4R)-4-(2-clo-4-(3-(triflometyl)-1H-pyrazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 17 dugc didu ché twong tu v6i hop chét & vi du 10 bit dau tir (28,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 3-(triflometyl)-1H-pyrazol bang cach
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khudy hdn hop phan tmg & nhiét do 22°C trong 16 gio d8 tao ra hop chét & d& muc nay
du6i dang bot mau tring (419mg; 76%). m/z = 624,1 [M+H]".

Viduy 18

(2S,4R)-4-(2-clo-4-(5-metyl-3-(triflometyl)- 1H-pyrazol-1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Aéo
0
.2
S—/\ SN
< N
1-°
o)

cl

Vi du 18 duoc didu ché twong tu v6i hop chit & vi du 10 bét dau tir (28,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl)pyrolidin-2-carboxamit (vi du 8b)) va 5-metyl-3-(triflometyl)-1H-pyrazol
bing cach khudy hdn hgp phan tng & nhiét do 22°C trong 16 gio d8 tao ra hop chét &
d& muc nay duédi dang bot mau tring (411mg; 73%). m/z = 638,1 [M+H]".
Vidu 19
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(3-(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khéng d6i xtmg

a)(28S,4R)-N-(1-xyanoxyclopropyl)-4-(4-flo-2-metylphenylthio)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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P F Khong déi ximg
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Hop chét & @& muc nay dugc didu ché tuong tu véi hop chit & vi du 3, budc e),

e

stt dung 4-flo-2-metylbenzenthiol, va thu dugc dudi dang gom mau néu nhat (3,47g,
97%). m/z = 456,4 [M+H]".
b)(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-flo-2-metylphenylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

rFE Khong dbi xting

)
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o\gj m N
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F

Hop chét & d& muc nay duoc didu ché twong tu v6i hop chit & vi du 3, budc f) tir
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-flo-2-metylphenylthio)-1-(1 -(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 19a) va thu dugc dudi dang bot

mau tréng (2,84g, 76%). m/z = 487,1202 [M'].

¢)(28,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(3-(triflometyl)-1 H-pyrazol-1-
yl)phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrol idin-2-carboxamit

F F F Khoéng ddi xtng
o
Nl
NEATN
e
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(2S,4R)-N-(1-Xyanoxyclopropyl)-4-(4-flo-2-metylphenylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit ~ (vi du  19b, 70mg,
144pmol), 3-(triflometyl)-1H-pyrazol (39,1mg, 287umol) va xesi carbonat (93,6mg,
287umol) dugc két hop v6i N,N-dimetylaxetamit (1,00mL) trong 6ng day kin dé tao ra
huyén phit mau tring. Hon hop phan tng ndy dugc khudy hét tudn & nhiét do moi
trudmg. Sau khi loc, hop chit & d& muc nay duogc phan tach tir hon hop phan tng bang
HPLC diéu ché (zorbax C18 21,2x50mm; dong chay: 20mL/phat; gradien:
axetonitril/nudc (+axit formic 0,1%) = (95%-5% dén 5%-95%) trong 7,5 phit; dugc
thu gom bing thiét bj phat hién 254nm; 28,8mg, 33,2%). m/z = 604,14 [M+H].

Vidu 20
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2'-(triflometoxy)biphenyl-4-ylsulfonyl)-1 -(1-

(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

FS Khéng dbi xim
e >< g g

a)(28,4R)-4-(4-bromophenylthio)-N-(1-xyanoxyclopropyl)-1-(1 -(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khéng dbi xtmg

Hop chit & @& muc nay dugc didu ché tuong ty v6i hop chét & vi du 3, budc e),
st dung 4-bromobenzenthiol, va thu dugc dudi dang bot khong mau (952mg, 95%).
m/z = 502,1/504,0 [M+H]".



34034

b)(2S,4R)-4-(4-bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1 -(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit

F

F; ] :F Khéng dbi xting
O
0O
N _\‘(( /Q
S ; N
N\
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b
Br
Hop chit & d& muc nay duogc diéu ché tuong ty véi hop chat & vi du 3, budce f) tir
(2S,4R)-4-(4-bromophenylthio)-N-(1 -xyanoxyclopropyl)-1-(1-(triflometyl)

xyclopropancarbonyl) pyrolidin-2-carboxamit (vi du 20a) va thu dugc dudi dang bot
mau tring (918mg, 91%). m/z = 532,0/534,0 [M-HJ".

¢)(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-( triflometoxy)biphenyl-4-ylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

3( Khoéng d6i ximg
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F7IF

E

Natri carbonat 2M trong nuée (1,5mL, 3,00mmol) dugc bd sung vao dung dich
chira (28S,4R)-4-(4-bromophenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit (vi du 20b, 32Img,
0,6mmol) va axit 2-(triflometoxy)phenylboronic (185mg, 900 umol) trong dioxan
(6mL) trong khi khudy va trong méi truong phic hop nito L1-
bis)diphenylphosphino)-feroxen-paladi(Il)diclorua diclometan (24,5mg, 30,0pmol).
Hon hop phén (mg nay dugc gia nhit dén 85°C qua dém. Sau khi lam lanh, bd sung
nude vao va phan tng nay dugc chiét hai 14n bang etyl axetat. Cac 16p hitu co da dugc
két hop duogc ria béng dung dich nudc natri clorua bdo hoa, 1am kho trén natri sulfat,
loc va dung méi dugce loai b dudi ap suit giam. Phén cin dugc tinh ché bang k¥ thuat

sic ky cot trén silicagel sir dung heptan:etyl axetat (9:1 dén 1:4) 1am chét rira giai. San

-45-



34034

phim thd duge khudy bang heptan/dietyl ete, loc va lam kho d& tao ra hop chit ¢ dé
muc nay dudi dang bot mau tring (272,4mg, 74%). m/z = 614,1 [M-H]".

Vidu21
(28,4R)-4-(2-clo-4-xyclobutoxyphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F Khong d6i ximg

erﬁ, e,

Vi du 21 duoc didu ché twong tu v6i hop chit & vi du 10 bét dau tir (2S,4R)-4-(2-
clo-4-flophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropan-
carbonyl) pyrolidin-2-carboxamit (vi du 8b)) va xyclobutanol bang cach khudy hdn
hop phan tng & nhiét d§ 22°C trong 16 gio 8 tao ra hop chét & d& muc nay dudi dang
bot mau tring (166mg; 60%). m/z = 560,2 [M+H]".

Vidu 22

(28,4R)-N-(1-xyanoxyclopropyl)-4-(3-metyl-2'-(triflometoxy)biphenyl-4-ylsulfonyl)-
1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F
F
L

P 2
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N
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F

Khéng dbi xtmg

a)(28,4R)-4-(4-bromo-2-metylphenylthio)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)

xyclopropancarbonyl)pyrolidin-2-carboxamit
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FEF Khéng dbi xtmg
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Br

Hop chét & d& myc nay dugc didu ché tuong tw v&i hop chét & vi du 3, budc e),
stt dung 4-bromobenzenthiol, va thu duoc dudi dang dau khong mau (1087mg, 89%).
m/z=516,1/518,3 [M+H]".
b)(2S,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F E Khoéng doi xung

(0]
0
N “‘l( /Q
S ; N
O: H \\N
Or,S
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Br

Hop chét & d& muc nay duoc didu ché twong tw vé6i hop chit & vi du 3, budc f) tir
(2S,4R)-4-(4-bromo-2-metylphenylthio)-N-(1-xyanoxyclopropyl)-1-(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit ~ (vi ~du  22a) va axit 2-
(triflometoxy)phenylboronic va thu dwgc dudi dang chét rin dang sap khong mau
(1,05g, 93%). m/z = 550,2/548,2 [M+H]".
¢) (28,4R)-N-(1-xyanoxyclopropyl)-4-(3-metyl-2- (triflometoxy)biphenyl-4-ylsulfonyl)-
1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F)( Khéng dbi xtng
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Hop chit & & muc nay dugc didu ché twong tu véi hop chat & vi du 20, budc c)
tur (2S,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 22a) va thu dugc
duéi dang bot mau tréng duc (179mg, 57%). m/z = 630,3 [M+H]".

Vidu23

(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-[4-(5-metyl-3-triflometyl-pyrazol-1-
yl)-2-triflometyl-benzensulfonyl]- 1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
Khéng d6i ximg
F O
0
I N
N
O=
o) \N
F
F
—N

Vi du 23 dugc didu ché twong tu véi hop chét & vi du 10 bt dau tir (1-xyano-
xyclopropyl)-amit clia axit (2S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va S5-metyl-3-
(triflometyl)-1H-pyrazol bang cach khudy hdn hop phan Gng & nhiét o 22°C trong 72
gidy dé tao ra hop chit & d& muc nay duéi dang bot khong mau (104mg; 84%). m/z =
672,1325 [M+H]".

Vidu 24

(1-xyano-xyclopropyl)-amit cla axit (2S,4R)-4-[4-(3-metyl-[1,2,4]triazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
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Vi du 24 duogc diéu ché twong tu véi hop chit & vi du 10 bat dau tur (1-xyano-
xyclopropyl)-amit cua  axit (28S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 3-metyl-1H-
1,2,4-triazol bang cach khudy hdn hop phén (mg & nhiét do 22°C trong 72 gio dé tao ra
hop chét & d& muc nay dudi dang chit rin vo dinh hinh khong méau (26mg; 23%). m/z
= 605,1390 [M+H]".

Viduy 25

(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-[4-(3-metyl-[1,2,4]triazol-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

Khéng dbi xtmg
F (0]
F% o

carboxylic

Vi du 25 thu dugc dudi dang chét ddng phan ving trong qué trinh tong hop hop
chit & vi dyu 24 dé tao ra hop chét & & muc nay dudi dang chét rédn v6 dinh hinh khong
mau (1,5mg; 1,3%). m/z = 605,1398 [M+H]".

Vidu 26
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(2S,4R)-4-(4-(1H-1,2,4-triazol-1-y1)-2-(triflometyl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khéng dbi ximg
F 0
0}
FoNGad
N
o\
o) \N

s

Vi du 26 dugc diéu ché tuong ty véi hop chit & vi du 10 bat dau tur (I-xyano-
xyclopropyl)-amit cta axit (28S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 1H-1,2,4-
triazol bang cach khuiy hdn hop phén tng & nhiét do 22°C trong 4 gi¢ dé tao ra hop
chét & d& muc nay duédi dang cht rdn vo dinh hinh khong mau (68mg; 31%). m/z =
589,1110 [M+H]".

Vidu 27

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(3,5-dimetyl-[1,2,4]triazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
. o Khong do6i ximg
0}
Foetand
N
O=
OFf \\N
F
F
N—N
/& N/>\

Vi du 27 dugc didu ché twong tw v6i hop chét & vi du 10 bét dau tir (1-xyano-
xyclopropyl)-amit cia  axit (2S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 3,5-dimetyl-
1H-1,2,4-triazol bing cach khudy hdn hop phan ing & nhiét do 22°C trong 4 gio dé tao
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ra hop chit & d& muc nay duéi dang bot khong mau (122mg; 53%). m/z = 619,1553
[M+H]".

Vidu28

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

) h{ A o Khong dbi ximg
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F o) \i\
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F

Hop chét & d& muc nay dugc diéu ché tuong tu véi hop chét & vi du 20, buéc c)
tur (28S,4R)-4-(4-bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 20b) va 1-metyl-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-(triflometyl)-1H-pyrazol va thu dugc
du6i dang chit rén mau tring (31mg, 8%) sau khi tinh ché trén HPLC diéu ché. m/z =
602,2 [M-HJ".

Vidu 29
(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-formyl-3-metylbiphenyl-4-ylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

9 Khéng d6i ximg
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Hop chit & d& muc nay dugc diéu ché tuong ty voi hop chit & vi du 20, budc c)
tur (2S,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit (vi dy 22b) va axit 2-
formylphenylboronic va thu dugc dudi dang chét rén mau tring (146mg, 51%). m/z =
574,2 [M+H]".

-51-



34034

Vidu 30

(1-xyano-xyclopropyl)-amit cia axit (2S,4R)-4-[4-(3-clo-[1,2,4]triazol-1-y1)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic

. o Khong d6i xtmg

Cl

Vi du 30 duoc didu ché teong tu véi hop chit & vi du 10 bat dau tr (1-xyano-
xyclopropyl)-amit cua axit (2S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 3-clo-1H-
1,2,4-triazol bing cach khudy hdn hgp phén (mg & nhiét d 22°C trong 4 git dé tao ra
hop chit & d& muc ndy dudi dang bot khong mau (135mg; 59%). m/z = 623,0708
[M+H]".

Vidu 31

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(5-metyl-1H-1,2,4-triazol-1-y1)-2-
(triflometyl)phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl) pyrolidin-2-

carboxamit
F 0 Khong d6i xtmg
F 0
F ﬁ?‘.m(
N
(e} : \
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N
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Vi du 31 thu dugc dudi dang chét ddng phan viing trong qué trinh tdng hop hop
chét & vi du 24 dé tao ra hop chit & d& muc nay dudi dang chét rén vo dinh hinh khong
mau (26mg; 23%). m/z = 605,1397 [M+H]".

Vidu 32

(28,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit

/ o Khéng d6i ximg
~N |S|§O

Hop chét & d& muc nay dugc didu ché twong tu vé6i hop chét & vi du 20, budc ¢)
tur (28,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi dy 22b) va 1-metyl-5-
(4.,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-(triflometyl)-1H-pyrazol va thu dugc
dudi dang chét rin mau tring duc (16mg, 5%) sau khi tinh ché trén HPLC diéu ché.
m/z = 618,3 [M+H]".

Vidu33

(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5-dimetyl-1H-1,2,4-triazol-1-y1)
phenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khéng d6i xtimg

T
'
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a)(28,4R)-N-(I1-xyanoxyclopropyl)-4-(4-flophenylthio)-1-(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khéng dbi ximg

Hop chét & dé muc nay dugc didu ché twong tu v6i hop chét & vi du 3, budc e),
st dung 4-flobenzenthiol, va thu dugc dudi dang bot mau tring duc (2,72g, 72%). m/z
= 4422 [M+H'].
b)(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(4-flophenylsulfonyl)-1-(1 -(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit
rF Khong dbi ximg
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Hop chit & d& muc nay duogc didu ché tuong tw voi hop chét & vi du 3, bude ) tir
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-flophenylthio)-1-(1-
(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit (vi du 33a) va thu dugc
duéi dang bot mau tring (840mg, 29%). m/z = 474,11 [M+H'].
¢)(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5-dimetyl-1H-1,2, 4-triazol-1-yl)
phenylsulfonyl)-1-(1-(triflometyl )xyclopropancarbonyl)pyrolidin-2-carboxamit
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Trong moi trudng argon, (2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-
flophenylsulfonyl)-1-(1 -(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit ~ (vi
du 33, budc b, 0,1g, 211pumol) dugce Két hop v6i N,N-dimetylaxetamit (2,00mL) tao ra
huyén phu khong mau. 3,5-dimetyl-1H-1,2,4-triazol (41,0mg, 422umol) va xesi
carbonat (138mg, 422pmol) dugc bd sung vao. Hon hop phén tmg dugc khudy dén hét
tudn & nhiét d6 moi truong. Nguyén li¢u thd dugc tinh ché biang HPLC didu ché
(Zorbax Eclipse XDB-C18; 21,2x50mm; dong chay: 25mL/phut; gradien:
Axetonitril/nudc (+axit formic 0,1%) = (95%-5% dén 5%-95%) trong 6 phut; dugc thu
gom bing thiét bi phat hién 254nm) d8 tao ra hop chit & d& muc nay duédi dang dau
nhét khong mau (13,2mg, 11,4%). m/z = 551,17 [M+H'].

Vidu 34

(28,4R)-4-(4-(1H-1,2,3-triazol-1-yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khong dbi xtng
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Hop chét & d& muc nay duge diéu ché tuong tu véi hop chit & vi du 33, sit dung
1H-1,2,3-triazol trong budc c), va thu duge dudi dang diu nh6t khong mau (2,5mg,
2,83%). m/z = 523,13 [M+H']).
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Vidu35

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3-(triflometyl)-1H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 ~(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F Khéng d6i xtmg
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Hop chét & d& muc nay duge diéu ché tuong tu v6i hop chat ¢ vi du 33, sit dung
3-(triflometyl)-1H-pyrazol trong budc c¢), va thu duge dudi dang chit rin mau tring
(38,2mg, 38,3%). m/z = 590,13 [M+H'].

Vidu 36
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(5-metyl-3-(triflometyl)-1 H-pyrazol-1-
yl)phenylsulfonyl)-1-(1 ~(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F . Khéng ddi xtmg
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Hop chét & d& muyc nay duge didu ché tuong tu v6i hop chéat & vi du 33, st dung
5-metyl-3-(triflometyl)-1H-pyrazol trong buéc c), va thu dugc dudi dang chit ran mau

tring (22,1mg, 21,7%). m/z = 604,14 [M+H']).
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Vi du 37

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2'-formylbiphenyl-4-ylsulfonyl)-1-(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit

o)
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Khong d6i ximg

Hop chit & @& muc nay dugc didu ché twong tu v6i hop chét & vi du 20, budc c)
tur (2S,4R)-4-(4-bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1 -(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit ~ (vi ~du  20b) va axit  2-
formylphenylboronic va thu dugc dudi dang bot mau trang (57,6mg, 52%). m/z =
558,2 [M-H]J".

Vidu 38

(2S,4R)-N-(1 -xyanoxyclopropyl)-4-(2'-etoxybiphenyl-4-ylsulfonyl)-1-(1 -(triflometyl)

xyclopropancarbonyl)pyrolidin-2-carboxamit

-\ Khong d6i ximg

Hop chit & dé muc nay dugc didu ché tuong tu v6i hop chét & vi du 20, budc ¢)
tur (2S,4R)-4-(4-bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)- 1-(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 20b) va axit 2-etoxyphenylboronic
va thu dugce dudi dang bdt mau hdng (86,1mg, 75%). m/z = 574,2 [M-H]".

Vidu 39
(28,4R)-4-(4-(2-aminopyrimidin-5-yl)phenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Hop chit & d& muc nay dugc diéu ché twong tu v6i hop chét & vi du 20, budc c)
tur (28,4R)-4-(4-bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1 -(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 20b) va axit 2-aminopyrimidin-5-
ylboronic va thu dugc dudi dang bt mau tring (72mg, 66%). m/z = 547,2 [M-H].
Vidu 40
(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-etoxy-3 -metylbiphenyl-4-ylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Hop chit & dé muyc nay dugc didu ché twong tu v6i hop chét & vi du 20, budc ¢)
tu (28,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 22b) va axit 2-
etoxyphenylboronic va thu dugc dudi dang chét rén mau tring duc (255mg, 87%). m/z
=590,4 [M+H]".
Viduy 41
(28,4R)-4-(2'-xyano-3-metylbiphenyl-4-ylsulfonyl)-N-(1 -xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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7 Khéng dbi ximg

Hop chét & @& muc nay dugc didu ché twong tu véi hop chit & vi dy 20, budce ¢)
tr (28,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 22b) va 2-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril va thu dugc dudi dang chét rin mau

tréng duc (43,2mg, 12%) sau khi tinh ché trén HPLC diéu ché. m/z=571,2 [M+H]".
Vi du 42
(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-etoxy-4',5'-diflo-3-metylbiphenyl-4-

ylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khéng dbi xtmg
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Hop chit & @& muc nay dugc didu ché twong tu v6i hop chéat & vi du 20, budc ¢)
tur (28,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 22b) va axit 2-etoxy-
4,5-diflophenylboronic va thu dugc dudi dang chét rén mau tring duc (235,5mg, 75%)
sau khi tinh ché trén HPLC diéu ché. m/z = 626,3 [M+H]".
Vidu43
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(2'-(hydroxymetyl)biphenyl-4-ylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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HO Khéng dbi ximg

Dung dich chra (2S,4R)-N-(1-xyanoxyclopropyl)-4-(2'-formylbiphenyl-4-
ylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 37,
35,6mg, 63,6pmol) trong metanol (1mL) dugc bd sung trong khi khudy va trong moi
truong nito natri borohydrua (2,41mg, 63,6pmol). Hon hop phan g dugc khudy &
nhiét d0 trong phong qua dém. Nudc dugc bd sung va hdn hop phan ung nay dugc
chiét hai 14n bang etyl axetat. Lép hitu co dugc rira bang dung dich nudc natri clorua
bdo hoa, 1am khd trén natri sulfat, dugc loc va dung moi dugc loai bo dudi ap suét
giam. Phén cin dugc khudy bing heptan trong 15 phut, dugc loc va lam kho dé tao ra

hop chét & d& muc nay dudi dang bot mau trdng (26,4mg, 74%). m/z = 560,2 [M-HJ".
Vi du 44

(28,4R)-4-(4-(2-aminopyrimidin-5-yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)- 1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khéng d6i ximg
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Hop chit & dé muc nay dugc didu ché twong tu v6i hop chét & vi du 20, budc ¢)

=0

F

tur (28,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi dy 22b) va axit 2-
aminopyrimidin-5-ylboronic va thu dugc dudi dang chét rén mau tring duc (78,8mg,

70%) sau khi tinh ché trén HPLC didu ché. m/z = 563,4 [M+H]".

Vi du 45
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(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-[4-(2,2-Diflo-benzo[1,3]dioxol-5-y1)-
2-triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

F | _F Khong d6i xtimg
(0)
(0]

carboxylic

Vi du 3f) (100mg, 166umol, duong Iugng 1,00), axit 2,2-
diflobenzo[d][1,3]dioxol-5-ylboronic (50,3mg, 249umol, dwong lugng 1,50) duge hoa
tan trong dioxan (2mL). Dung dich nugc Na,CO; 2M (415ul, 830umol, duong lugng
5,00) va phirc hop 1,1'-bis (diphenylphosphino)-feroxenpaladi(Il) diclorua diclometan
(6,78mg, 8,3umol, duong lugng 0,05) duogc bd sung vao dung dich nay va dugc khudy
& nhiét d6 85°C trong 13 gid. Nguyén lidu thd ndy dugc loc va tinh ché bing HPLC
didu ché dé tao ra hop chét & d& muc nay dudi dang bot mau vang nhat (83mg; 74%).
m/z = 680,2 [M+H]".

Vidu 46

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-1-(1-triflometyl-xyclopropancarbonyl)-
4-[2-triflometyl-4-(4-triflometyl-pyrazol-1-yl)-benzensulfonyl] -pyrolidin-2-carboxylic

F%l(o Khong doi xing
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Vi du 46 duge didu ché twong tu véi hop chét & vi du 10 bét dau tir (1-xyano-
xyclopropyl)-amit cia axit (28S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic ~ (vi ~du 7b)) va 4-
(triflometyl)-1H-pyrazol bing cach khudy hdn hop phan tng & nhiét d6 22°C trong 24
gidr dé tao ra hop chit & & muc nay duéi dang bot khong mau (75mg; 62%). m/z =
657,1103 [M+H]".

Vi du 47

(1-xyano-xyclopropyl)-amit ~ ciia  axit  (25,4R)-4- [4-(5-metyl-tetrazol-1-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl) -pyrolidin-2-

carboxylic

F 0 Khong dbi xung

Vi dy 47 dugc diéu ché twong tu véi hop chét & vi du 10 bit dau tir (1-xyano-
xyclopropyl)-amit cuia axit (28,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 5-metyl-1H-
tetrazol bang cach khudy hdn hop phan tng & nhiét d6 22°C trong 24 gio dé tao ra hop
chit & d& muc nay dudi dang chét rén v6 dinh hinh khong mau (63mg; 28%). m/z =
605,1289 [M+H]".

Viduy 48

(1-xyano-xyclopropyl)-amit cia  axit (2S,4R)-4-[4-(2,4-dimetyl-thiazol-5-yl)-2-
triflometyl-benzensulfonyl]-1-(1 -triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
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Trong dng vi séng dung tich 5mL, vi du 3f) (100mg, 166pmol, duong lugng
1,00), kali axetat (24,4mg, 249umol, duong lugng 1,50) va tetrakis(triphenylphosphin)
paladi (0) (9,59mg, 8,3umol, dwong luong 0,05) duge hoa tan trong DMA (1mL). Luc
ndy 2,4-dimetylthiazol (94,0mg, 89,0ul, 830umol, duong lugng 5,00) duogc bd sung.
Ong nay dugc day kin va hdn hop nay duge khudy trong 30 phat & nhiét d¢ 170°C
trong 10 vi séng. Sau d6, 2,4-dimetylthiazol (94,0mg, 89,0ul, 830umol, duong luong
5,00) dugc bd sung vao hdn hgp phén Gng. Hon hop phan ng dugc gia nhiét trong 10
vi séng & nhiét 40 170°C trong 30 phut. Lic nay, hdn hop phan ing nay dugc rét vao
EtOAc (15mL) va duoc chiét bang dung dich nuéc HCI 0,IM (20mL). Lép nu6e nay
duoc chiét nguoc bang EtOAc (2 x 15mL). Cac 16p hitu co duge két hop, sau d6 lam
kho trén Na,SOy, loc va cd trong chan khong. Nguyén liéu tho dugc tinh ché bang k¥
thuat sic ky nhanh (silica gel, 4g, 0% dén 60% EtOAc trong DCM). Nguyén ligu da
duoc tinh ché thd con dugc tinh ché bing HPLC didu ché dé tao ra hop chét & dé muc
ndy dudi dang chit rén khong mau (11mg; 10%). m/z=635,1210 [M+H]".

Viduy 49

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(2,4-dimetylthiazol-5 -yl)phenylsulfonyl)-1-(1-

(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khong d6i ximg
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Vi du 49 dugc didu ché twong tw v6i hop chét & vi du 48 bit du tir (25,4R)-4-(4-
bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit  (vi du 20b) va 2.4-
dimetylthiazol dé tao ra hop chit & d& muc nay duéi dang bot mau tring (44mg, 39%)
sau khi tinh ché trén HPLC diéu ché. m/z = 565,2 [M-H]".

Viduy 50

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(2-metylthiazol-5-yl)phenylsulfonyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khong d6i xting

Vi du 50 dugc didu ché twong ty v6i hop chit & vi du 48 bt dau tir (28,4R)-4-(4-
bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl) ~pyrolidin-2-carboxamit (vi du 20b) va 2-
metylthiazol dé tao ra hop chit & d& muc nay duédi dang bot mau tring (42mg, 38%)
sau khi tinh ché trén HPLC diéu ché. m/z=551,3 [M-HJ",

Vidu 51
(28,4R)-N-(1-xyanoxyclopropyl)-4-(4-(2-metoxypyrimidin-5-yl)phenylsulfonyl)-1 -(1-

(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Hop chit & d& muc nay duogc diéu ché tuong ty voi hop chét & vi du 20, budc ¢)

tur (28,4R)-4-(4-bromo-phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1 -(triflometyl)
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xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 20b) va axit 2-metoxypyrimidin-

5-ylboronic va thu dugc dudi dang bot mau tring (67,2mg, 60%). m/z = 562,1 [M-H]".
Vidu 52

(2S,4R)-4-(2-clo-4-(5-metyl-1H-1,2,4-triazol- 1-yl)phenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

F F Khoéng dbi xtng
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Vi du 52 thu duge dudi dang chit ddng phan ving trong qué trinh tong hop hop
chit & vi du 14 dé tao ra hop chit & d& muc nay dudi dang chét rin mau tring (69mg;
15%). m/z=571,2 [M+H]".

Vidu 53
(1-xyano-xyclopropyl)-amit cia axit (2S,4R)-4-(4-[1,2,3]Triazol-2-yl-2-triflometyl-
benzensulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

Khéng ddi xting
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Vi du 53 duge didu ché twong tu v6i hop chit & vi du 10 bét dau tir (1-xyano-
xyclopropyl)-amit cta axit (2S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 1H-1,2,3-
triazol bang cach khudy hdn hop phan tmg & nhiét do 22°C trong 24 gid dé tao ra hop
chét & & muc nay dudi dang bot khong mau (89mg; 41%). m/z = 590,1175 [M+H]+.

Vi du 54
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(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-(4-[1,2,3]Triazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

F 0 Khéng dbi ximg
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Vi du 54 thu dugc du6i dang chat ddng phan ving trong qué trinh tbng hop cua
vi du 53 @& tao ra hop chit & dé muc nay dudi dang bot khong mau (38mg; 36%). m/z
=590,1175 [M+H]".
Vidu 55

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5-dimetylisoxazol-4-yl)phenylsulfonyl)-1-(1-

(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 55 duoc didu ché twong tu voi hop chit & vi dy 48 bit dau tir (2S,4R)-4-(4-
bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit (vi du 20b) va 3,5-
dimetylisoxazol dé tao ra hop chit & d& muc ndy duéi dang chit rin khong mau

(10mg, 9%) sau khi tinh ché trén HPLC diéu ché. m/z = 549,2 [M-H]J".
Vi du 56

(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-[4-(1-Diflometyl-1Hpyrazol-4-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
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Vi du 3f) (100mg, 166pmol, duong lugng 1,00), 1-(diflometyl)-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (60,8mg, 249umol, duong lugng
1,50) duoc hoa tan trong dioxan (2mL). Dung dich nuéc Na,CO; 2M (415pl,
830umol, dwong Ilwong 5,00) va phic hop 1,1-bis (diphenylphosphino)
feroxen.paladi(Il) diclorua diclometan (6,78mg, 8,3pmol, dwong lugng 0,05) duoc bd
sung vao dung dich nay va dugc khudy ¢ nhiét 6 85°C trong 14 gid. Nguyén ligu tho
ndy dugc loc va tinh ché bing HPLC diéu ché. Sau do, nguyén liéu nay dugc tinh ché
béng k¥ thuat sic ky nhanh (silica gel, 4g, 0% dén 66% EtOAc trong heptan) dé tao ra
hop chét & @& muc nay dudi dang bot mau vang nhat (90mg; 85%). m/z = 638,1113
[M-HJ".

Vidu 57

(1-xyano-xyclopropyl)-amit ~ cua  axit  (2S,4R)-4-[4-(5-metyl-tetrazol-2-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
Khéng ddi ximg
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Vi du 57 thu duge dudi dang chit déng phan ving trong qua trinh tdng hop hop
chét & vi du 47 dé tao ra hop chit & & muc nay dudi dang chit rén v6 dinh hinh khong
mau (34mg; 15%). m/z = 604,2 [M-H]J".
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Vidu 58

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-1-(1-triflometyl-xyclopropancarbonyl)-
4-[2-triflometyl-4-(3-triflometyl-1 Hpyrazol-4-yl)-benzensulfonyl]-pyrolidin-2-
carboxylic

F Khéng dbi xtmg
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Vi du 58 duge didu ché twong tu v6i hop chét & vi du 56 bét dau tir vi du 3f) va 4-
(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-(triflometyl)- 1 H-pyrazol dé tao ra hop
chit & d& muc nay duéi dang chét rin mau tring (6,0mg; 5,5%). m/z = 658,5[M+H]".
Vidu 59
(28,4R)-N-(1-xyanoxyclopropyl)-4-(2'-(hydroxymetyl)-3-metylbiphenyl-4-
ylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 59 dugc didu ché twong tu v6i hop chét & vi du 43 bit dau tir (25,4R)-N-(1-
xyanoxyclopropyl)-4-(2'-formyl-3-metylbiphenyl-4-ylsulfonyl)-1-(1-(triflometyl)
xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 29) @8 tao ra hop chét & dé muc
nay dudi dang chét rin mau tring duc (36,1mg, 45%) sau khi tinh ché trén HPLC diéu
ché. m/z=574,2 [M-HJ.

Vidu 60
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(2,4-dimetylthiazol-5-y1)-2-
metylphenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Vi du 60 duge didu ché tvong tu v6i hop chit & vi du 48 bit dau tir (28,4R)-4-(4-
bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl) pyrolidin-2-carboxamit (vi du 22b) va 2,4-
dimetylthiazol dé tao ra hop chit & d& muc nay duéi dang chét rin mau tréng duc
(44,9mg, 39%) sau khi tinh ché trén HPLC didu ché. m/z = 581,2 [M+H]".

Viduy 61

(28,4R)-N-(1-xyanoxyclopropyl)-4-(2-metyl-4-(2-metylthiazol-5-yl)phenylsulfonyl)-
1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

o Khong d6i xtrmg
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Vi du 61 duge didu ché twong tw v6i hop chit & vi du 48 bét dau tir (28,4R)-4-(4-
bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl) ~pyrolidin-2-carboxamit (vi du 22b) va 2-
metylthiazol dé tao ra hop chit & d& muc nay dudi dang chit rén mau tring duc

(55,9mg, 49%) sau khi tinh ché trén HPLC diéu ché. m/z = 567,2 [M+H]".
Vidu 62

(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(2-metoxypyrimidin-5-yl)-2-
metylphenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Hop chét & d& muc nay dugc didu ché twong tu v6i hop chét & vi du 20, budc c)
tur (2S,4R)-4-(4-bromo-2-metylphenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl) xyclopropancarbonyl)pyrolidin-2-carboxamit (vi du 22b) va axit 2-
metoxypyrimidin-5-ylboronic va thu dugc dudi dang chit rin mau niu nhat (72mg,

62%). m/z = 578,2 [M+H"].
Vi du 63

(1-xyano-xyclopropyl)-amit cua axit (2S,4R)-4-[4-(2-metyl-thiazol-5-yl)-2-triflometyl-
benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic
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Trong éng vi séng dung tich SmL, vi du 3f) (100mg, 166pmol, duong luong
1,00), kali axetat (24,4mg, 249umol, duong lugng 1,50) va tetrakis(triphenylphosphin)
paladi (0) (9,59mg, 8,3umol, duong lugng 0,05) da dugc két hop véi DMA (1mL). 2-
metylthiazol (82,3mg, 74,2ul, 830umol, dwong luong 5,00) dugc bd sung vao. Ong
ndy dwoc day kin va hdn hop nay dugc khudy trong 30 phut & 160°C trong 10 vi song.
Hdn hop phan mg nay dugc rét vao EtOAc (15mL) va dugc chiét bﬁng dung dich
nudc HC1 0,1M (1 x 20mL). Lép nude nay duoc chiét nguoc bang EtOAc (2 x 10mL).
Céc 16p hitu co dwgc 1am khd trén Na,SO4 va ¢b trong chian khong. Nguyén li€u thd
dugc tinh ché bing k§ thut sic ky nhanh (silica gel, 4g, 0% dén 60% EtOAc trong
DCM) dé tao ra hop chit & d& muc nay duéi dang chét rin mau tring duc (8mg; 8%).
m/z = 621,1064 [M+H]".
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Vi du 64
(2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-(3,5-dimetylisoxazol-4-yl)-2-
metylphenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khong d6i ximg

Vi du 64 duge didu ché twong tu v6i hop chit & vi du 48 bit dau tir (28,4R)-4-(4-
bromophenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-(1-
(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit (vi duy 20b) va 3.,5-
dimetylisoxazol dé tao ra hop chit & d& muc nay dudi dang chét rin mau tring duc
(28,5mg, 25%) sau khi tinh ché trén HPLC diéu ché. m/z = 565,3 [M+H]".

Vidu 65

(1-xyano-xyclopropyl)-amit ~ cta  axit  (2S,4R)-4-(4-tetrazol-1-yl-2-triflometyl-
benzensulfonyl)-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic

. o Khéng dbi xtmg
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Vi du 65 dugce diéu ché tuong tu v6i hop chét & vi du 10 bt dau tir (1-xyano-
xyclopropyl)-amit cia axit (2S,4R)-4-(4-flo-2-triflometyl-benzensulfonyl)-1-(1-
triflometyl-xyclopropancarbonyl)-pyrolidin-2-carboxylic (vi du 7b)) va 1H-tetrazol
béng cach khudy hdn hop phan Gng & nhiét do 22°C trong 48 gid dé tao ra hop chét &
dé muc nay dudi dang chét rin khéng mau dang vo dinh hinh (29mg; 13%). m/z =
591,113 [M+H]".
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Viduy 66

(2S,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1-yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit

Khéng d6i ximg

Trong mdi truong argon, (2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-flo-2-
metylphenylsulfonyl) -1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
(vi du 19, bude b, 0,2g, 410pmol) dugce két hop véi N,N-dimetylaxetamit (8,00mL)
tao ra huyén phu khong mau. 3-clo-1H-1,2,4-triazol (86,7mg, 821pmol) va xesi
carbonat (267mg, 821pmol) dugc bd sung vao. Hon hop phan ung dugc khudy trong 5
ngay va sau d6 dugc gia nhiét dén 140°C trong 30 phut trong 10 vi séng. Hon hop phan
ung sau d6 dugc rét vao nude (40mL) va duoc chiét bang etyl axetat (2 x 40mL).
Nguyén liéu thé duoc tinh ché bing HPLC diéu ché va thu duge duéi dang dau nhét
mau vang nhat (12mg; 5,1%). m/z = 571,11 [M+H+].

Vidu 67

(2R,4R)-4-(4-(3-clo-1H-1,2 4-triazol-1-yl)-2-metylphenylsulfonyl)-N-(1-
xyanoxyclopropyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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Hop chit & d& muc nay thu dugc duéi dang san pham phu trong viéc didu ché

Cl

hop chét ciia vi du 66 va thu dugc dudi dang dau nh6t mau vang nhat (13,9mg, 5,9%,
hoa 1ap thé duoc chi dinh bdi NOESY-NMR). m/z = 571,1137 [M+H].

Vidu 68

(1-xyano-xyclopropyl)-amit cta axit (2S,4R)-4-[4-(1-metyl-3-triflometyl-1Hpyrazol-
4-yl)-2-triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-

Fo|F Khong d6i ximg
(0]
O

2-carboxylic

Vi du 68 dugc didu ché twong ty voi hop chét & vi du 56 bat du tir vi du 3f) va 1-
metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-(triflometyl)-1H-pyrazol dé tao
ra hop chit & d& muc ndy dudi dang bot mau tring (167mg; 75%). m/z = 689,1581
[M+NH,]".

Vidu 69
(2S,4R)-4-(4-(3-clo-1H-1,2,4-triazol-1-yl)phenylsulfonyl)-N-(1-xyanoxyclopropyl)-1-
(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit
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F Khong d6i xting
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Trong moi truong argon, (2S,4R)-N-(1-xyanoxyclopropyl)-4-(4-
flophenylsulfonyl)-1-(1-(triflometyl)xyclopropancarbonyl)pyrolidin-2-carboxamit =~ (vi
du 33, bude b, 0,3g, 634umol) duoc két hop véi N,N-dimetylaxetamit (12mL) dé tao
ra huyén phi khong mau. 3-clo-1H-1,2,4-triazol (134mg, 1,27mmol) va xesi carbonat
(413mg, 1,27mmol, duong luong 2) dugc bd sung vao. Hon hop phén tng dugc khudy
dén hét tudn o nhiét @ mdi trudng, va sau d6 dwoc gia nhiét dén 140°C trong 30 phat
trong 10 vi séng. Hon hop phéan tmg nay dugc rot vao nude (50mL) va duge chiét bing
etyl axetat (2 x 50mL). Nguyén liéu thd dugc tinh ché bang HPLC diéu ché dé tao ra
hop chét & d& muc nay dudi dang dau nhét khong mau (93,9mg, 26,6%). m/z = 557,09
[M+H].

Vidu 70
Thir nghiém trc ché enzym Cathepsin

Hoat tinh enzym dugc xéc dinh bing cach quan sat su ting mat d§ phat huynh
quang do viéc phén tach co chét peptit chita huynh quang ma sy phat xa ctia n6 dugc

dung trong peptit nguyén ven.

Dung dich dém thr nghiém: kali phosphat 100mM d9 pH = 6,5, EDTA-Na 5SmM,
Triton X-100 0,001%, DTT 5SmM.

Céc enzym (tét ca déu & 1nM): Cathepsin S, Cat K, Cat B, Cat L ¢ nguoi va & chudt.

Co chét (20pM): Z-Val-Val-Arg-AMC, ngoai trlr dbi voi Cat K ma sit dung Z-Leu-
Arg-AMC (c4 hai déu tir Bachem).

Z = Benzyloxycarbonyl.

AMC = 7-Amino-4-metyl-Coumarin.
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DTT = dithiothreitol.
Thé tich cudi cing: 100pl.
Kich thich 360nm, Phat xa 465nm.

Enzym dugc bd sung vao chét pha lodng co chét trong cac dia vi chuén d6 96 15
va phan tmg nay dugc bt dau bang co chit. Sy phat xa huynh quang dugc do trong 20
phut, trong khoang thoi gian d6 sy ting chiéu dai dugc quan sat thay khi khong c6 chit
trc ché. ICs, dugc tinh bang cac phwong phép chuén.

Su ¢ ché Cat S & nguoi, Cat S ¢ chugt, Cat K ¢ nguoi, Cat B & nguoi, Cat L &
nguoi va Cat L & chudt da dugce do riéng. Céac két qua thu duoc dbi vai Cat S & ngudi

61 v6i cac hop chét tidu biéu theo sang ché duge biéu hién trong bang sau theo pM.

Vidu ICs Vidu ICs

1 0,000968 36 0,002597
2 0,00077 37 0,001894
3 0,001018 38 0,003208
4 0,000978 39 0,000483
5 0,000836 40 0,001208
6 0,001062 41 0,00086
7 0,00091 42 0,001458
8 0,000533 43 0,003572
9 0,000683 44 0,00051
10 0,000686 45 0,00107
11 0,012625 46 0,000752
12 0,00056 47 0,000349
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0,000568

0,000529

0,00061

0,000563

0,000704

0,00098

0,001431

0,005716

0,001071

0,001136

0,001123

0,000772

0,00327

0,000391

0,000558

0,00233

0,000811

0,000625

0,00054

0,000955

0,001568
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0,001167

0,000909

0,000728

0,000882

0,000486

0,000506

0,000382

0,001436

0,000526

0,000564

0,002421

0,000943

0,000614

0,000613

0,000592
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34 0,001062 69 0,49675
35 0,00102
Céc hop chét theo sang ché 1a cic chit wc ché vu tién ciia Cathepsin-S so v6i
Cathepsin-L, K va B.

Céc hop chét theo sang ché trong thir nghiém néu trén ¢6 ICso & Cat S nam trong
khoang tir 0,00001 dén 100pM, dic biét 1 ndm trong khoang tir 0,00001 d&n 50uM,
dic biét hon 12 ndm trong khoang tir 0,00001 dén 20uM. Céc hgp chét cy thé theo sang
ché ¢6 ICs, trong thir nghiém néu trén thip hon 0,09uM.

Vidu A

Vién nén bao phim chtta céc thanh phin sau c6 thé dugc bao ché theo cach thong

thudng:
Thanh phan Trong mdi vién nén
Nhan:
Hop chét c6 cong thire (1) 10,0mg 200,0mg
Xenluloza vi tinh thé 23,5mg 43,5mg
Lactoza ngdm nuéc 60,0mg 70,0mg
Povidon K30 12,5mg 15,0mg
Natri tinh bot glycolat 12,5mg 17,0mg
Magie stearat 1,5mg 4,5mg
(Trong lugng nhan) 120,0mg 350,0mg
Bao phim:
Hydroxypropyl metyl xenluloza 3,5mg 7,0mg
Polyetylen glycol 6000 0,8mg 1,6mg
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Bot talc 1,3mg 2,6mg
Sét oxit (mau vang) 0,8mg 1,6mg
Titan dioxit 0,8mg 1,6mg

Thanh phén hoat tinh dugc sang loc va tron véi xenluloza vi tinh thé va hdn hop
nay dugc tao thanh hat véi viéc bd sung timg giot dung dich chira polyvinylpyrolidon
trong nudce. Hat nay sau d6 dugce tron voi natri tinh bdt glycolat va magie stearat va
duoc nén dé tao ra 15i 120 hodc 350mg mot cach twong tmg. Céc 16i ndy dugc quét

pht dung dich nu6c/huyén phi chira bao phim néu trén.
ViduB

Vién nang chira cac thanh phan sau c6 thé dugc bao ché theo cach thong thudng:

Thanh phan Trong mdi vién nang
Hop chit c6 cong thirc (I) 25,0mg
Lactoza 150,0mg
Tinh bot ngd 20,0mg
Bot talc 5,0mg

Cac thanh phf?m duogc sang loc va duogc tron va d6 diy vao vién nang c& 2.
ViduC

Dung dich tiém c6 thé c¢6 thanh phan sau:

Hop chit c6 cong thirc (I) 3,0mg
Polyetylen glycol 400 150,0mg
Axxit axetic Vira du khoang pH = 5,0
Nudce dung cho dung dich tiém Khoang 1,0 ml

-78-



34034

Thanh phan hoat tinh dugc hoa tan trong hdn hgp cta Polyetylen glycol 400 va
nude ding dé tiém (phan). P pH dugc diéu chinh dén 5,0 bing cach bd sung axit
axetic. Thé tich dugc diéu chinh dén 1,0ml bing cach bd sung nudc véi lugng du.
Dung dich dugc loc, d6 day vao cac lo bang cach st dung lugng du thich hgp va dugc

v trung.
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YEU CAU BAO HQ
1. Hop chét c6 cong thic:

(1-xyano-xyclopropyl)-amit ~ cia  axit  (2S,4R)-4-[4-(5-metyl-tetrazol-2-yl)-2-
triflometyl-benzensulfonyl]-1-(1-triflometyl-xyclopropancarbonyl)-pyrolidin-2-

carboxylic
hodc mudi duge dung hodc este cua nd.

2. Dugc phim chtra hop chét theo diém 1 va chit mang khéng c6 tic dung didu tri

bénh.
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