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Linh vie k§ thuét dwoge dé cap

Séang ché dé cép dén hop chat imidazolon ¢ dac tinh e ché elastaza ctia

bach cau trung tinh ngudi. Cac hop chét nay la hitu hi€u trong tri liéu.
Tinh trang k§ thuit cia siang ché

Elastaza ctia bach ciu trung tinh ngudi (Human neutrophil elastase - HNE)
la serin proteinaza 32 kDa dugc tim thy trong c4c hat bach ciu trung tinh bt mau
xanh lam. Elastaza c6 vai tro phd hily mot lugng 16n céc protein nén ngoai bao,
bao gbém fibronectin, laminin, proteoglycan, cac collagen typ III va typ IV ciing
nhu elastin (Bieth, G. in Regulation of Matrix accumulation, Mecham, R.P. (Eds),
Academic Press, NY, USA 1986, 217-306).

HNE tir 1au di dugc coi la dong vai trd quan trong trong can bang ndi moi
nhd viée stra chita va thai hdi cdc md hu hong nhd su phé hity protein cAu tric mo.
N6 ciing lién quan dén viéc bao vé chéng lai su xdm nhap cta vi khuén bang cach
phé hiy co thé vi khudn. Ngoai cc tdc dung ciia nd d6i v6i md nén, HNE lién
quan dén viéc didu hoa ting sy biu hién ctia gen IL-8 va ciing gy ra sy giai
phéng IL-8 tir t& bao biéu mo ciia phdi. Trong cac md hinh dong vat mac bénh
phdi tic nghén man tinh gay ra do tip xtic v6i khoi thudce, ca chit uc ché phén tir
nhé va chét e ché protein ctia HNE déu tic ché dap tmg viém va gay ra khi thiing
phdi (Wright, J.L. et al. Am. J. Respir. Crit. Care Med. 2002, 166, 954-960; Churg,
A. et al. Am. J. Respir. Crit. Care Med. 2003, 168, 199-207). Vi vay, HNE ¢6 thé
vira déng vai trd phé hity nén vira déng vai trd trong viée khuéch dai dap tmg viém
& céc bénh dudng hd hip man tinh ma & d6 su tran vao clia bach cau trung tinh 1a
mdt ddu hidu dic trung. Thuc vay, HNE dugc tin 1a déng vai trd trong mot sb bénh
phdi, bao gdm bénh phdi tic nghén man tinh (chronic obstructive pulmonary
disease - COPD), xo nang (cystic fibrosis - CF), hoi chiig suy ho hép cép (acute
respiratory distress syndrome - ARDS), khi thiing phdi, viém phéi va xo héa phdi.

N6 cling tham gia vao mot sb bénh tim mach trong d6 bao gém sy thay dbi cu
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tric mo, chéng han, trong suy tim va su tao thanh thuong tdn m6 do thiéu mau cuc

bd sau nhodi mau co tim cap tinh.

COPD la thuat ngtt néi chung bao gdm ba tinh trang bénh 1y khic nhau, ca
ba déu gép phan han ché dong khi: viém phé quan man tinh, khi thiing va dudng
din khi nhd. Thong thudng cé& ba tinh trang bénh ly nay s& tdn tai & cac muc d6
khéc nhau & bénh nhan méc COPD, va ca ba tinh trang bénh 1y nay c6 thé 1a do su
viém qua trung gian bach cAu trung tinh, nhu dugce x4c nhin bdi su gia ting sb
lwong bach cdu trung tinh quan sat duge & dich rua phé quan-phé nang
(bronchoalveolar leakage - BAL) cta bénh nhdn COPD (Thompson, A.B.;
Daughton, D.; et al. Am. Rev. Respir. Dis. 1989, 140, 1527-1537).

Yéu t6 quyét dinh gdy bénh chinh & COPD trong mdt thoi gian dai da dugc
xem 14 su cin bang proteaza-antiproteaza (con dugc biét dén nhu 14 “gia thuyét
elastaza:antielastaza”), trong d6 sy mit cin bang ctia HNE va antiproteaza ndi sinh
nhu ol-antitrypsin (a1-AT), chit @c ché proteaza bach cau kich thich bai tiét
(secretory leukocyte protease inhibitor - SLPI) va pre-elafin dan dén céc rdi loan
gdy viém khac nhau ctia COPD. Céc ca nhan ¢ su thiéu hut chét e ché proteaza
ol-antitrypsin do di truyén méc bénh khi thiing ¢6 mttc d6 nghiém trong gia ting
theo thoi gian (Laurrell, C.B.; Erikkson, S Scand. J. Clin. Invest. 1963 15, 132-
140). Vi vdy, sy du thira HNE la ti€u cuec, din dén su pha v& hinh thai hoc cta
phéi cling véi su mAt dan hdi va pha hily ctia cac bo phén di kém véi tai phdi cia
dudng dan khi & phdi (khi thiing) trong khi 1am ting déng k& kha ning thim ctia vi
mach va tang tiét dich nhdy (viém phé quan man tinh).

Cho dén nay, mot s& chét tc ché bach ciu trung tinh & nguoi da duge boc
16. Cu thé, WO02011/110858, W02011/110859, WO 2014/095700 va WO
2015/091281 md ta dan xuét pyrimidin cé dac tinh tc ché elastaza cta bach cau
trung tinh nguoi.

Mic du cho dén nay mot s6 chit (e ché HNE da duge bde 16 nhu da béo
cdo trén day, van can ¢ cac chit e ché HNE khéc nita. Dac biét 13, van can ¢6
cac chit tc ché HNE khéac ¢6 hiéu luc cao déi véi su e ché enzym HNE. Viéc

nhén biét cac chét trc ché HNE khac c6 hiéu luc cao d6i véi su e cheé enzym HNE
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va céc chét tc ché ma s& thd hién profin kha ning phét trién thich hop dé ding lam

phuong phap diéu tri x0ng hit 1a dac biét co 1oi.
Ban chét k§y thuét cia sang ché
Sang ché dap ting dugc cac nhu cAu néu trén.

Muc dich cia sang ché 1a d& xuit hop chat cé cong thirc (I), hodc mubi
duoc dung cta no:

NC

trong do:

A dugc chon tir nhém gém:

* NN *N \ * NN
O U
X duoc chon tir nhom gém:

n Rb n
n \+ z
R mR7 mR7 |

m N7

Rb n y Rb\ n y
R;,—\N+ S . Re_N%' + Ra—N! *

m w m w

R
R7 2 R7
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hodc dugc chon tr nhém gdém:

Ry

Ri\x !/x Ri-\ \ -_"zy
~ L

iz

Ri1 duoc chon tir nhém gém:

n Rp

n \ n

Rs . Rg—N « Ry—N’ :
m R7 m R7 m R7

n 12 s6 nguyén nam trong khoang tir 1 dén 4;

m bang 0 hoic 13 s6 nguyén nim trong khoang tir 1 dén 4;
t bing 0 hoic 14 s6 nguyén nim trong khoang tir 1 dén 4;

y 12 s6 nguyén nim trong khoang tir 1 dén 4;

w 12 s6 nguyén nam trong khoang tir 1 dén 4,

z bang 0 hoc 1;

1 b%lng 0 hodc 1;

R 1a -H hodc -(Ci-Cs)alkyl mach théng hodc mach nhanh;

R; 13 -(C1-Cy)alkyl mach thang hoic mach nhanh hoic Rz va R3 ¢6 thé cliing
nhau tao thanh xycloalkyl;

Rs duoc chon tr nhém gém -arylen-(Ci-Cs)alkylen-NRdRe,
-arylen-(C1-Cs)alkylen-N"RaRoRe, -heteroarylen-(C1-Cs)alkylen-NRdRe,
-heteroarylen-(Ci-Cs)alkylen-N"RaRsRe va heteroaryl, trong d6 bat ky trong sb
arylen-(C1-Cs)alkylen-NRgRe, -arylen-(Ci-Cs)alkylen-N"RaRpRc, ~-heteroarylen-
(C1-Cs)alkylen-NRgRe, -heteroarylen-(Ci-Ca)alkylen-N"RaRpRc va heteroaryl nay
c6 thé tiy ¥ duoc thé bing mot hogc nhiéu -(Ci-Ca)alkyl hodc R4 duge chon tir

nhom gom:
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Rs duge chon tir nhém gdm aryl-(Ci1-Cs)alkylenoxy-, (C1-Cs)alkyl-OC(O)-
NH- mach thing hoic mach nhanh, -(CH2)-N'RaRsRc, -C(O)-N(Ri0)(Ci-
Ca)alkylen-NRaRe, -C(O)N(Ri10)(C1-Csalkylen-N"RaRoRc, -C(O)O(Ci-Cs)alkylen-
NRRe, -C(0)O(Ci-Cs)alkylen-N"RaRpRe, -(CH2)INHC(O)-(Ci-Cs)alkylen-NRyRe,
-(CH2)INHC(0)-(Ci-Cs)alkylen-N* RaRoRe, hodc duge chon tir nhom gdm:

Ry Ra
R
! .
Re/ Rb/
NY ' N\”/'
o] (0]
R1o

R1o
| : | :
N\"( NY
YY)
Rd/ Ra/‘
Rp

R¢ duogc chon tir nhém gdm aryl-(C1-Ca)alkylen-OCO-, CF3C(O)-, aryl-(Ci-
Cy)alkylen, (Ci-C4)alkyl-OC(O)- mach thing hodc mach nhéanh, -C(O)-(Ci-
Cs)alkylen-NRqRe,  -C(O)-(C1-Cq)alkylen-N"RaRpRc,  -C(O)O-(C1-Ca)alkylen-
NRdRe, -C(0)O-(Ci-Cs)alkylen-N"RaRsRe -C(O)-N(R10)(Ci-Cs)alkylen-NRaRe, -
C(O)N(R10)(Ci-C4)alkylen-N"RaRoRe;

Rala -(C1-Ca)alkyl;
Ry la -(Ci-Cy)alkyl;

R. duge chon ti -(Ci-Csalkyl, aryl-(Ci-Cs)alkylen va heteroaryl-(Ci-
Cs)alkylen, trong d6 heteroaryl-(Ci-Cs)alkylen d& néu c6 thé tuy y duoc thé bang
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mot hodc nhidu nhém -(Ci-Cs)alkyl;

Rqla —H hoac -(C1-Cys)alkyl;

R¢1a —H hodc -(C1-Cq)alkyl;

R71a -H hoac -(Ci-Cqs)alkyl;

Rsla -H hodc -(Ci-Cs)alkyl;

Ry dugc chon tr nhém gdm heteroxycloalkyl, heteroxycloalkyl-(Ci-
Ca)alkylen-, (C1-Cs)alkylen-NRgRe va (Ci-Cs)alkylen-N*"RaRoRc;

Ryo 12 -H hodc -(Ci-Cy)alkyl;

trong d6 bit ky trong s6 heteroxycloalkyl, aryl, heteroaryl va aryl-(Ci-
Ca)alkylen nay c6 thé tiy ¥ duoc thé bing mdt hoge nhiéu nhém doc 1ap duoc

chon tr (Ci-Cs)alkyl va OR7 va trong d6 nguyén tir nito trong cdc nhém

heteroxycloalkyl va heteroaryl c6 thé 12 bac bon.

Céc hop chat ¢6 cong thie (I) ¢6 thé dugc didu ché & dang mudi, dic biét 1a
mubi duoc dung, N-oxit, hydrat, solvat va dang da hinh ctia no. Bt ¢t su vién dan
nao dén hop chit dugc néu & ddy, hodc vién din dén “hop chét theo séng ché”,
“hop chit c6 cong thire (1)”, va cac hop cht trong tu bao gdbm céc hop chit ma du
c6 ¢ dang mubi, N-oxit, hydrat, solvat hogc da hinh hay khéng.

Hop chét theo sang ché c¢6 thé duoc str dung trong diéu tri hoic phong nglra
bénh trong d6 c6 lién quan dén HNE, vi du bénh phdi tac nghén man tinh (COPD),
gifin phé quan, viém phé quan man tinh, xo héa phdi, viém phéi, hoi chimg suy hd
hép cip (ARDS), khi thiing phdi, khi thiing do hut thudc va xo nang.

Vi vay, mot khia canh khac cua sang ché 1a duge phém chtra hop chét theo
sang ché va chit mang hodc t4 dugc duge dung. Hop chét theo séng ché 13 hiru
dung d8 san xuit thudc @ diéu tri hoic phong ngira bénh hodc tinh trang bénh
trong d6 co lién quan dén HNE.

M ta chi tiét sang ché
Thuat ngtt

Thuét ngft “(Ca-Cyp)alkyl” trong d6 a va b la cac s6 nguyén ding d8 chi gbe
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alkyl mach thing hodc mach nhanh c6 tir a dén b nguyén tir cacbon. Vi vay khi a
bing 1 va b bang 6, vi du, thuit ngit nay bao gdm metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl va n-hexyl.

Thuét ngit “(Ca-Cp) xycloalkyl”, trong d6 a va b 1a cac s6 nguyén, ding dé
chi cac nhém hydrocacbon bdo hoa mét vong, hai vong hodc ba vong chia tir a
dén b nguyén tir cacbon vong, néu thich hop. Cac vi du bao gdm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl, adamantyl.

Thuat ngtt "di vong" dung d& chi gbc bdo hoa mdt vong, hai vong hodc ba
vong khong thom chira mét hodc nhiéu nguyén tir khac loai dugce chon tir S, N va
O. Trong trudng hop hé di vong hai vong, dugc bao ham trong pham vi cta thuét
ngtt nay 1a cdc hé hai vong duoc ngung tu, duge ndi spiro v&i nhau va duge ndi
cAu, vi du nhu vong quinuclidin. Cu thé, thuat ngit “Ca-Cpheteroxycloalkyl” dung
dé chi nhém (Ca-Cy)xycloalkyl mdt vong, trong d6 trong do it nhét mot nguyén tir
cacbon thudc vong duge thay bang nguyén tir khéc loai (chdng han N, NH, S hoic
0). Vi du vé& (Ca-Cp)heteroxycloalkyl bao gdm pyrolidinyl, thiazolidinyl,
piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl.

Tuong tu, cum tr “heteroxycloalkylen” dung d8 chi gbc di vong héa tri hai
nhu duoc x4c dinh & trén. Cu thé, cum tir “(Ca-Cy)heteroxycloalkylen” dung dé chi
gbc (Ca-Ch)heteroxycloalkyl héa tri hai (vi du nhu pyrolidinen) trong d6 “nhém
(Ca-Cp)heteroxycloalkyl 1a nhu dugce xac dinh & trén.

Cum tir “heteroaryl” ding dé chi cac hé vong mot hodc hai vong ¢6 5 dén
11 nguyén tr vong, trong do it nhit mot vong 13 thom va trong do it nhit mot

nguyén ti vong la nguyén tir khac loai (ching han N, NH, S hoic O).

Vi du vé hé mot vong heteroaryl c6 5,6 canh thich hgp bao gém, chéng han
cac géc thiophen, pyrol, pyrazol, imidazol, isoxazol, oxazol, isothiazol, thiazol,
pyridin, pyrimidin, pyridazin va furan va cdc gbc tuong tur.

Vi du vé& hé vong heteroaryl hai vong thich hgp bao gdm céc gde quinolon,
isoquinolin, indol, isoindol, indolizin, benzimidazol, azabenzimidazol, benzoxazol

va benzothiazol va cac gbc twong tu.
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Trong toan by ban md ta nay, viéc sit dung dAu hoa thi “*” va “#” trong
phan dinh nghia ctia cdng thirc cAu tao, ding d& chi diém gin cta cac nhém gbe
voi phﬁn con lai cua phén ttr. Cu thé, nguyén tr nito dugc biéu thi v6i * & nhém A
duoc lién két truc tiép vGi nguyén tr cacbon ctia doan

NC

cling duge bieu thi véi *, va nguyén tir cacbon duge bicu thi véi # & nhom

A duoc lién két truc tiép vdi nguyén tir cacbon ciia doan

cling duogc biéu thi véi #.

Thuat nglt “cac mudi duoe dung” dé cap dén cac din xudt ctia cac hop chét
c6 cong thire (I) trong d6 hop chét gbe duge bién dbi bing cach chuyén bét ki
nhém axit hogc bazo tu do ndo, néu c6, thanh mudi cong twong tmg véi bat ki bazo

hoic axit thudong dugce dy dinh 1a dugce dung.

Khi hop chét theo sang ché ¢6 it nhat mot tam lap thé, chiing ¢ thé ton tai &
dang céc chat ddng phan déi anh. Khi cac hop chét theo sang ché ¢6 hai hogc nhiéu
hon hai tdm 14p thé, chiing con ¢6 thé t0n tai & dang cac chit dong phan khong a6i
quang. Cén hiéu riang tit ca cac chét ddng phan nhu vay va céc hdn hop clia ching
trong bt ki phan nio la duge bao gdm trong pham vi clia sing ché.

Cén hiéu ring tit c c4c phuong 4n hodc cdc nhém duoc uu tién duge mo ta
dudi day dbi véi céc hop chét c6 cong thirc (I) 6 thé duoc két hgp voi nhau mot

cach thich hop.
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Theo mot phuong én ctia hop chét ¢6 cong thiic (I), A 1a

Theo mdt phuong an khéc, X duoc chon tir nhom gdm:

" Ro

n AN z
mR7 mR7 mR7 |

Rb n y Rb\ n y

Ra—\N+ ; * RG_N%* Ra_N+ *
| m w m w
R
R a R

trong d6 n bang 1, 2 hoic 3, m bang 0, 1 hoic 2, z bing 0 hoic 1, 1 bang 0

hozc 1,y bang 1 hodc 2, w bang 1 hoic 2.

Theo mdt phuong an khac, X duoc chon tir nhém gdm:

va R

Theo mdt phuong an khac, Ry dugc chon tir nhom g@)m:

" Ro

n \ n

RS% * Re‘Né&v\ * Ra_N+ *
m R7 m R7 m R7

n bé'mg 1, 2 hoac 3; m bﬁng 0, 1 hoac 2.

Theo mot phuong 4n khéc, Rz 1a -H hodc -(Ci-Cs)alkyl mach thing hoic
mach nhanh.

Theo mdt phuong 4n khac, Rs 1a -(Ci1-Cs)alkyl mach thang hodc mach

-10-
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nhanh hozc Rz va Rs ¢6 thé cting nhau tao thanh xycloalkyl.

Theo mot phuong an khac, R4 duoc chon tir nhém gbm -arylen-(C1-Cs)-
alkylen-NRgRe, -arylen-(Ci-Cs)alkylen-N*"RaRoR, -heteroarylen-(Ci-Cs)alkylen-
NRgRe, -heteroarylen-(Ci-Cs)alkylen-N"RaRsRc va heteroaryl hodc duoc chon tir

nhom gom:
TC
R Ry
Tg S\N/ﬁ \N"/\
N K/N ’ k/N
Ra/ \[‘( \H/
(o] 0 (¢]
Ra Ra
| Ron |
N+

Theo modt phuong &n khidc Rs dugc chon tir nhom gdm aryl-(Ci-
Ca)alkylenoxy-, (Ci-Cs)alkyl-OC(O)-NH- mach thing hozc mach nhénh, -(CHa)-
N*RaRpRe,  -C(0)-N(Ri0)(Ci-Cs)alkylen-NRgRe,  -C(O)N(R10)(C1-Cs)alkylen-
N*RaRpR:,  -C(0)O(Ci-Ca)alkylen-NRgRe, -C(O)O(Ci-Ca)alkylen-N'RaRoRc, -
(CH2)INHC(O)-(C1-Ca)alkylen-NRaRe, -(CH2)NNHC(0)-(C1-Cs)alkylen-N" RaRoRc,

hodc dugc chon tir nhom gom:
Ry a
! T~
Rs/ Rh/
hd hd
(o} o
R1o

Rio
| ) | .
he T
Y (O
R R |
Rp

Theo mdt phuong an khéc, Re¢ duge chon tir nhém gbm aryl-(Ci-Cs)alkylen-
OCO-, CF3C(0)-, aryl-(Ci-Cs)alkylen, (Ci-Cs)alkyl-OC(O)- mach thing hoic
mach nhanh, -C(O)-(Ci-Cs)alkylen-NRdRe, -C(0)-(C1-Cs)alkylen-N"R.RoRc, -

Z—2a3

-11-
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C(0)0~(C1-Ca)alkylen-NR@Re,  -C(0)O-(Ci-Caalkylen-N*RiRsRe,  -C(O)-
N(R10)(Ci-Ca)alkylen-NRRe, -C(O)N(Ri10)(C1-Ca)alkylen-N*RoRsRe.

Theo mo6t phuong an khac, Ra va Ry doc 1dp 14 -(Ci-Cs)alkyl, R duge chon
tr -(Ci-Cq)alkyl, aryl-(Ci-Cs)alkylen va heteroaryl-(Ci-Ca)alkylen, trong do
heteroaryl-(C1-C4)alkylen niy c6 thé tiy y duoc thé bing mot hodc nhidu nhém -
(C1-Ca)alkyl.

Theo mdt phuong an khac, RqavaRe ddc 1ap 1a —H hodc -(Ci-Cs)alkyl.

Theo mot phuong 4n khéc, Ry va Rg doc lap 1a -H hodc -(Ci-Cs)alkyl; Ro
duoc chon tir nhém gdm heteroxycloalkyl, heteroxycloalkyl-(C1-Cs)alkylen-, (Ci-
Ca)alkylen-NRaRe va (C1-Ca)alkylen-N"RaRbRe; Rio1a -H hodc -(Ci-Ca)alkyl.

Theo mot phuong an khéc, heteroxycloalkyl, aryl, heteroaryl va aryl-(Ci-
Cq)alkylen bit ky c6 thé tiy ¥ dugc thé bing mot hoze nhiéu nhém doc 1ap duge
chon tir (Ci-Cs)alkyl va OR7 va trong dé nguyén tir nito trong cdc nhém
heteroxycloalkyl va heteroaryl co thé 14 bac bon.

Theo mdt phuong an khac, A 1a

¥ Nt
[
N

X1a

n béng 2 hodc 3; m b%lng 0 hodc 2; Ry 1a -H; Rs dugc chon tir aryl-(Ci-
Cy)alkylenoxy-, mach thing hoic mach nhédnh (C;-Cs)alkyl-OC(O)-NH,
C(0)O(Ci-Cs)alkylen-N"RaRoRe, -(CH2)INHC(0)-(C1-Cs)alkylen-NRdRe, -
(CH2)INHC(0)-(Ci-Cs)alkylen-N"RaRbRe va -C(O)N(R10)(C1-Cys)alkylen-
N*RaRbR¢ - trong d6 t bé'lng 0 hodc 1, Ra va Rp doc 18p 1a -(C1-Cs)alkyl, Re duoc
chon tir -(C1-Ca)alkyl, heteroaryl-(Ci-Cs)alkylen va aryl-(Ci-Cs)alkylen, Ra va Re
doc 1ap 1a -(Ci-Ca)alkyl, Rio la -H hodc -(Ci-Ca)alkyl.

-12-
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Theo mét phuong an khéac, A la

} Y p— p{\
# "‘! \f"'
b \ /J

Xla

n bing 1 hodc 2; m bing 1 hodc 2; R71a —H; Rsla -(CH2)--N*RaRoR¢, trong
do t béng 0 hodc 1, Ra va Ry doc lap la -(Ci-Cs)alkyl, Re duoc chon tu -(Ci-
Ca)alkyl, heteroaryl-(C1-Cs)alkylen va aryl-(C1-Cs)alkylen.

Theo mdt phuong an khéc, A la

Rl P
i ’l"
'.Q\‘

i/
# {‘\
"

X1a

Al

F;‘lf,‘—{ j/i};:—-— *
=1 R?

",
&
\

n bing 2; m bang 2; R71a -H; Rs1a

Ra 2 -(C1-C)alkyl; Ry 1a -(C1-Ca)alkyl; Rio 1 -H hodic -(Ci-Ca)alkyl.

-13-
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Theo mdt phuong an khac, A la

¥ p e
/ v
N

\l
# ¥
()

X1a

Ra, Rbva Re ddc 1ap 1 -(C1-Ca)alkyl.

Theo mdt phuong an khéc, A la

X1a

n bing 2; m bang 2; Ry 12 —H hodc -(Ci-Cs)alkyl; Re dugc chon tir aryl-(Ci-

Cs)alkylenoxy-, aryl-(C1-Cs)alkylen-OCO-, CF3C(O)-,
NR4R., -C(0)O-(C1-Cs)alkylen-N"RaRoRe, -C(O)N(R10)(C1-Cs)alkylen-N"RaRoRe,
va -C(0)-(Ci-Cs)alkylen-N"RaRsRe trong d6 Rgla —H hodc -(C1-Cs)alkyl; Rela —H
hodc -(C1-Ca)alkyl, Rala -(Ci-Ca)alkyl; Ro 1a -(C1-Cs)alkyl; Re duge chon tir -(Ci-

Cs)alkyl; Riola -H hodc -(C1-Cg)alkyl.

-14-
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Theo mdt phuong an khac, A la

X1a

n bing 1 hodc 2; m bing 2; R71a —H hoc -(C1-Ca)alkyl; Rava R doc 1ap 1a
-(C1-Cy)alkyl.

Theo mdt phuong an khéc, A 1a

# ] e N
)vé" "‘:\'\‘
# l‘b«::«,‘ A»-j‘J
Ty
\
X la
Ry

R; 13 -H hodc -(Ci-Ca)alkyl mach thing hoic mach nhanh va Rs 1a -(Ci-
Cs)alkyl mach thédng hodc mach nhanh; R4 1a

Re
P A *-\.\ YL' /\\‘*

l

—~

o]

trong d6 Rp 12 -(C1-Cs)alkyl va Re duoc chon tir -(C1-Cq)alkyl va aryl-(Ci-
Cy)alkylen.
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Theo mdt phuong an khac, A la

X 1a

z bing 0 hodc 1; 1 bing 0 hoge 1; Re 1 aryl-(Ci-Coalkylen thy ¥ duogc thé
bing mot hogc nhidu ORy, trong d6 Ry 1a -(Ci-Cajalkyl hode Re 1a (C1-Cy)alkyl-
OC(O)- mach thang hogc mach nhanh.

Theo mot phuong an khac, A la

X1a

R, 1 -H va Rs Ia -(C1-Ca)alkyl mach théng hodc mach nhanh; Ry la

Hh \ i/\;‘ n
Ra— - ( \;,\—- ’
.‘l \..f“[ R b

n bing 1 hodc 2; m bang 2; Rava Ry doc 1ép la -(C1-Ca)alkyl; R71a —H.

Theo mdt phuong an khac, A la

" N
i Y
LY
fi ":\, A
% /z

-16-
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.
X 1a
R AJ,.’:;}""—«.‘.
et “
EUENY s
= '
R

R, va Ry doc 1ap 1 -(Ci-Ca)alkyl; Ry 1a —H.

Theo mot phuong an khac, A 12

Nt
oy Y
X la
R 1)
T R s
RN, | "
e "--{_',/)] [

2 bing 0 hodc 1; 1 bang 0 hodc 1; Rava Ry doc 1ap la ~(C1-Ca)alkyl.

Theo mot phuong an khac, A la

Rl T

N
RN ]

\\\\‘73://

X1a

R, 1a -H hodc -(Ci-Cs)alkyl mach théng hodc mach nhénh, R3 la -(Ci-
Cys)alkyl mach thing hodc mach nhidnh hodc R, va R3 ¢o thé cung nhau tao thanh
xycloalkyl; Re1a heteroaryl tuy y dugce thé bang (C1-Ca)alkyl hodc Reduoc chon tur
_heteroarylen-(C1-Cs)alkylen-NRaRe  va -heteroarylen-(C1-Cs)alkylen-N"RaRoRe,
trong d6 Rala -(C1-Ca)alkyl; R 1a -(C1-Cs)alkyl; R duge chon tur -(C1-Cy)alkyl, Ra
13 —H hoic -(C1-Cs)alkyl; Rela -H hodc -(C1-Cy)alkyl.

-17-
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Theo mdt phuong an khac, A la

i )
N
Xla
§ v
o «J' a0 Ny
R—N* 3 o—
B A
Vg YT

Rava Ry doc 1ap 13 -(C1-Ca)alkyl, n bing 2, m bing 2, y bing 1 hogic 2 vaw
bang 1 hoic 2.

Theo mdt phuong an khic, A la

X1a

R, 13 -H va R3 13 -(C1-Cs)alkyl mach théng hodc mach nhéanh; R4 la

Ry
l
N

e -~

Ry \Tr ’
<
Q

Rs 1a -H hoic -(Ci-Ca)alkyl; Ry dugc chon tir -heteroxycloalkyl va
heteroxycloalkyl-(Ci-Cs)alkylen-, trong d6 heteroxycloalkyl va heteroxycloalkyl-
(C1-Cy)alkylen- co thé tuy y dugc thé bang mot hodc nhiéu (Ci-Cs)alkyl va trong
d6 nguyén tr nito trong nhom heteroxycloalkyl cé thé 1a bac bdn hodc Ry duge
chon tir -(C1-Cs)alkylen-NRaRe va -(C1-Cy)alkylen-N"RaRoRe, trong do R, 1a -(Ci-
Cs)alkyl; Rp 12 -(C1-Ca)alkyl; Re 1a -(C1-Cs)alkyl, Rq la —H hodc -(Ci-Cy)alkyl; Re
1a —H hodc -(C1-Ca)alkyl.
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Theo mdt phuong an khdc, A 1a

e

X1a

R 13 -H va R3 1a mach thing hodc mach nhanh -(C1-C4)alkyl; Rala -arylen-
(C1-Cy)alkylen-NRgRe, trong d6 Ry 1a —H hodc -(Ci-Ca)alkyl; Re 12 —H hoac ~(Ci-
Cs)alkyl hodac Rgla -arylen-(C1—C4)alkylen-N+RaRbRc, trong d6 Ra1a -(C1-Cs)alkyl;
Ry 14 -(Ci-Cq)alkyl; Rcla -(C1-Cy)alkyl.

Theo mot phuong an khac, A la

X1a

trong d6 Ra 12 -(C1-Ca)alkyl; Rp 14 -(C1-Cs)alkyl.
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Theo mot phuong an khéc, A la

X 1a

trong d6 Ra la -(C1-Cs)alkyl; Rp la -(C1-Cs)alkyl; Re dugc chon tr -(Ci-
Cy)alkyl va aryl-(Ci-Cs)alkylen.

Theo mot phuong an khac, A la

Xla

i

Rg—N V\,_

o
Re

V.
‘f\ |

i

n bing 2; m bang 2; Ry la -H, Re duoc chon tir -C(0)~(Ci-Ca)alkylen-
NRdRe, -C(O)-(C1—C4)a1kylen-N+RaRbRc, trong d6 Ra 1 -(C1-Ca)alkyl; Re la (Ci-
Cy)alkyl, Rala -(Ci-Ca)alkyl; Ro 1a -(C1-Ca)alkyl; Re dugce chon tlr -(C1-Ca)alkyl.

Theo mdt phuong an khéc, hop chét theo sang ché dugc chon tir nhém gdm:

-20-
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Vi du

Tén hoa hoc

trans-(4-dimetylaminometyl-xyclohexyl)-amit cua axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3-yl] -4-metyl-2-o0x0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1-carboxylic

((1 S,28)-2-benzyloxy-xyclopentyl)-amit ctia axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3-yl]-4-mety1-2-oxo-3 ~(3-triflometyl-phenyl)-2,3-

dihydro-imidazol-1-carboxylic

benzyl este clia axit 4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl]-4-
metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-

cacbonyl]-amino}-piperidin-1 -carboxylic

[1 -(2,2,2-triﬂo-axetyl)-piperidin—4-yl] -amit cta axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-

dihydro-imidazol-1 -carboxylic

((S)-l-pyridin-4-y1—etyl)—amit clia axit 5-[2-(4-xyano-phenyl)-2H-
pyrazol-3-yl]-4—mety1—2-0x0-3-(3 -triflometyl-phenyl)-2,3-dihydro-

imidazol-1-carboxylic

((R)-1 -pyridin-4-yl-etyl)-amit cia axit 5-[2-(4-xyano-phenyl)-2H-
pyrazol—3-yl]-4-mety1—2-oxo—3-(3-triﬂometyl—phenyl)-2,3-dihydro—

imidazol-1-carboxylic

[3-(4-metoxy-benzyl)-3 -aza-bixyclo[3.1.0]hex-6-yl] -amit cla axit 5-
[2-(4-xyan0-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

tert-butyl este clia axit (Trans-4-{ [5-[2—(4-xyano-pheny1)—2H—pyraz01—
3-yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-

cacbonyl]-amino} -xyclohexyl)-carbamic

(trans-4-dimetylamino-xyclohexyl)-amit cua axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-

dihydro-imidazol-1-carboxylic

10

tert-butyl este clia axit (3 aS,5R,6aR)-5-{[5-[2-(4 -xyano-phenyl)-2H-
pyrazol-3-yl] -4-metyl-2-0x0-3 -(3-triflometyl-phenyl)-2,3 -dihydro-

imidazol-1-cacbonyl]-amino}-hexahydro -xyclopenta[c]pyrol-2- B

-21-
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carboxylic

11

[(S)-1-metyl-2-(4-metyl-piperazin-1 -yl)-2-ox0-etyl]-amit cua axit 5-
[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-oxo0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-carboxylic

12

tert-butyl este cla axit (3aR,5S,6a8)-5 -{[5-[2-(4-xyano-phenyl)-2H-
pyrazol-3-yl]-4-metyl-2-0xo0-3 -(3-triflometyl-phenyl)-2,3 -dihydro-
imidazol-1-cacbonyl]-amino} -hexahydro-xyclopenta[c]pyrol-2-

carboxylic

13

[(S)-1-(1 -metyl-piperidin—4-ylcarbamoyl)-etyl] -amit cua axit 5-[2-(4-
xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-ox0-3-(3-triflometyl-
phenyl)-2,3 -dihydro-imidazol-1-carboxylic

14

[(S)-1 -(4-dimetylaminometyl-phenyl)-etyl] -amit cia axit 5-[2-(4-
xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

15

[1-(3-dimetylamino-propionyl)-piperidin-4-yl]-arnit cua axit 5-[2-(4-
xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-0x0-3-(3 -triflometyl-

phenyl)-2,3 -dihydro-imidazol-1-carb oxylic

(tiép theo)

16

[(S)-1-(5 -dimetylaminometyl—oxazol-2-yl)-etyl] -amit cla axit 5- [2-(F
Xyano-phenyl)—2H-pyrazol—3 -y1]-4-metyl-2-0x0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

17

[1 -(2-d'1metylamino-axetyl)-piperidin—4-yl]-amit cua axit 5-[2-(4-
xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

18

{(S)-1-[metyl-(1 -metyl-piperidin-4 -ylmetyl)-carbamoyl] -etyl}-amit
cua axit 5- [2—(4-Xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

19

[(S)-2-(4-dimetylamino -piperidin-1-y1)-1 -metyl-2-oxo-etyl]-amit cua
axit 5-[2-(4-xyano -phenyl)-2H-pyrazol-3-y 1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

-22-
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20 {(S)-1- [(2-dimetylamino-etyl)-metyl-carbamoyl] -etyl}-amit cua axit
5-[2-(4-xyano-phenyl)-2H-pyrazol-3-y1] -4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -carboxylic

21 [(S)-1-(5 -dimetylaminometyl-oxazol-2-y1)-2-mety1-propyl] -amit cua
axit 5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-carboxylic

22 [(S)-1-(5 -dimetylaminometyl-oxazo1—2-y1)-propy1] -amit cua axit 5-[2-
(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1-carboxylic

23 [1-(5 -dimetylaminometyl-oxazo1—2-y1)-xyclopropy1] -amit ctia axit 5-
[2-(4-Xyano-phenyl)-2H—pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-carboxylic

24 [1 -(5-dimetylaminometyl-oxazol-Z-yl)-1 -metyl-etyl]-amit clia axit 5-
[2-(4-Xyano-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

25 [1 -(2-dimety1amino-axetyl)-4-metyl-piperidin—4-yl] -amit cla axit 5-
[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

26 [trans —4-(2-dimetylamino-axetylamino)-xyclohexyl] -amit cta axit 5-
[2-(4-xyano-pheny1)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

27 {trans-4- [(2-dimetylamino-axetylamino)-metyl] ~xyclohexyl}-amit cua
axit 5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

28 {(S)-1-[metyl-(1 —metyl-piperidin—4-yl)-carbamoyl] -etyl}-amit cua axit
5- [2-(4-xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic

29 (Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-

(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} -

Xyclohexylmetyl)-trimetyl-amoni benzen sulfonat
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30

Benzyl-(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl]-4 -metyl-2-
o0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl}-

amino }-xyclohexylmetyl)-dimetyl-amoni bromua

(tiép theo)

31

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl]-4 -metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclohexylmetyl)-etyl-dimetyl-amoni benzen sulfonat

32

4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1,1-

dimetyl-piperidini benzensulfonat

33

(R)-3-{ [5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1,1-

dimetyl-pyrolidini benzensulfonat

34

(S)-3-{[5 -[2-(4-xyano-phenyl)-2H-pyrazo1—3 -yl]-4-metyl-2-oxo0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1,1-

dimetyl-pyrolidini benzensulfonat

35

4-(1-{[5-[2-(4 —Xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-etyl)-

1,1-dimetyl-piperidini benzen sulfonat

36

(1S,3R,5R)-3-{[5 -[2-(4—xyano-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino}-8,8 -dimetyl-8-azonia-bixyclo[3.2. 1]octan benzen sulfonat

37

(3aS,5R,6aR)-5-{[5 -[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-c acbonyl]-
amino}-2,2-dimetyl-octahydro -xyclopenta[c]pyrolium benzen

sulfonat

38

4-((S)-1-{[5- [2-(4-Xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
etyl)-1-metyl-pyridini benzen sulfonat

39

(1R,38,5S5)-3-{[5 —[2-(4-xyano-phenyl)-ZH-pyrazol-3-yl]-4-mety1-2— B
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ox0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-

amino}-8,8-dimetyl-8-azonia-bixyclo[3.2. 1]octan benzen sulfonat

40

4-{ [5—[2—(4-xyano-phenyl)-2H-pyrazol—3-yl]-4—metyl-2—oxo-3—(3 -
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-1,1-

dietyl-piperidini benzen sulfonat

41

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclohexyl)-trimetyl-amoni benzen sulfonat

42

4-((S)-1-{[5 —[2-(4-Xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
etyl)-1-etyl-pyridini benzen sulfonat

43

Benzyl-(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino} -xyclohexyl)-dimetyl-amoni bromua

44

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclohexyl)-etyl—dimetyl-amoni benzen sulfonat

45

(Cis- 4-{[5- [2-(4—xyano-phenyl)—2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2, 3-dihydro-imidazol-1 -cacbonyl]-amino}-

Xyclohexyl)-trimetyl-amoni benzen sulfonat

46

Benzyl-(cis-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino} —Xyclohexyl)-dimetyl-amoni bromua J
(tiép theo)
47 4-(1-{[5- [2-(4-xyano-phenyl)-ZH—pyrazol—3 -y1]-4-metyl-2-ox0-3-(3 -
triflometyl-phenyl)-2,3 _dihydro-imidazol-1-cacbonyl] -amino}-1-
metyl-etyl)-1-metyl-pyridini benzen sulfonat
48 (Cis-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3 -(3-

triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclohexyl)-etyl-dimetyl—amoni benzen sulfonat J
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49

1-Benzyl-4-((S)-2-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3-yl]-4-
metyl-2-ox0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-

cacbonyl]-amino }-propionyl)-1 -metyl-piperazin-1-ium bromua

50

4-((S)-2-{ [5-[2-(4-xyano-phenyl)-ZH-pyrazo1-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-

propionyl)-1,1 ~dimetyl-piperazin-1-ium benzen sulfonat

51

2-{ [5-[2-(4-xyano-phenyl)-2H—pyrazol—3-yl]-4-metyl-2-oxo-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-7,7-

dimetyl-7-azonia-spiro[3.5]nonan benzen sulfonat

52

4-((R)-1-{[5- [2-(4-xyano-phenyl)—ZH-pyraz01-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
etyl)-1-metyl-pyridini benzen sulfonat

53

(Cis-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

Xyclohexylmetyl)-trimetyl—amoni benzen sulfonat

54

Benzyl-(cis-4-{ [5-[2-(4-xyano-phenyl)—ZH—pyrazo1—3 -yl]-4-metyl-2-
ox0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino}-Xyc10hexy1rnety1)-d'1metyl—amoni bromua

55

(Cis-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-oxo0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclohexylmetyl)-etyl—dimetyl—amoni benzen sulfonat

56

(3aR,58,6aS)-5-{ [5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-
0x0-3-(3-triflometyl-pheny1)-2,3 -dihydro-imidazol-1 -cacbonyl]-
amino} -2,2-dimetyl-octahydro-xyclopenta[c]pyrolium benzen

sulfonat

57

4-((S)-2-{[5 -[2-(4-xyano-phenyl)—ZH-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2, 3-dihydro-imidazol-1 -cacbonyl]-amino}-

propionylamino)-1,1 -dimetyl-piperidini benzen sulfonat

58

[4-((S)-1-{[5 -[2—(4-xyan0—phenyl)-2H-pyrazol-—3-yl] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

etyl)-benzyl] ~trimetyl-amoni benzen sulfonat B
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59

[4-((S)-1-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino}-

etyl)-benzyl]-trimetyl-amoni benzen sulfonat

60

[5-((S)-1-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
etyl)-[1,2,4]oxadiazol-3 -ylmetyl]-trimetyl-amoni benzen sulfonat

61

[2-(4-{[5 -[2-(4-xyano-phenyl)—ZH—pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

piperidin-1-yl)-2-oxo-etyl] -trimetyl-amoni benzen sulfonat J

(tiép theo)

62

4-{[((S)-2-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
propionyl)-metyl-amino] -metyl}-1,1-dimetyl-piperidini benzen

sulfonat

63

[5-((S)-1-{[5 -[2-(4-xyano-phenyl)-2H—pyrazol-3 -yl]-4-metyl-2-ox0-3-
(3 -triflometyl-pheny1)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
etyl)-[1,3,4] oxadiazol-2-ylmetyl] -trimetyl-amoni benzen sulfonat

64

[2-((S)-1-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

etyl)-oxazol-5-ylmetyl] -trimetyl-amoni benzen sulfonat

65

[3-(4-{[5 -[2-(4-xyano-phenyl)—ZH-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

piperidin-1-y1)-3 -oxo-propyl]-trimetyl-amoni benzen sulfonat

66

9-{[5- [2-(4-Xyano-phenyl)—2H-pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-3,3-

dimetyl-3-azonia-spiro[5 .5]undecan benzen sulfonat

67

(cis-3-{[5- [2-(4-xyano-phenyl)-ZH-pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclobutylmetyl)-trimetyl-amoni benzen sulfonat

\_68

(trans-3-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3- J
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(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyc10buty1metyl)-trimetyl-amoni benzen sulfonat

69

[1-((S)-2-{[5-[2-(4-xy ano-phenyl)-2H-pyrazol-3-yl]-4 -metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-

propionyl)-piperidin—4-yl]-trimetyl-amoni benzen sulfonat

70

benzyl-[1-((S)-2-{[5 -[2-(4-xyan0-phenyl)-2H-pyrazol-3-yl]-4-mety1-
2-0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino}-propionyl)—piperidin—4-yl]-dimetyl-amoni bromua

71

{2-[((S)-2-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

propionyl)-metyl—amino]-etyl}-trimetyl-amoni benzen sulfonat

72

(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
xyclohexyl)-dimetyl-[1 2,4]oxadiazol-3-ylmetyl- amoni clorua

73

[2-((S)-1-{ [5-[2-(4-xyano-pheny1)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-2-

metyl-propyl)-oxazol—S-ylmetyl] -trimetyl-amoni benzen sulfonat

74

[2-((S)-1-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 _dihydro-imidazol-1-cacbonyl] -amino}-

propyl)—oxazol—S-ylmetyl]-trimetyl-amoni benzen sulfonat

75

(4-{[5- [2-(4-Xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclohexyl)-dimetyl-(5 -metyl-isoxazol—3-ylmetyl)-amoni clorua

|

(tiép theo)

76

(4-{[5- [2-(4-xyano-phenyl)-ZH—pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
xyclohexyl)-(2,5 -dimetyl-2H-pyrazol-3 -ylmetyl)-dimetyl-amoni

clorua

71

{2-[(trans-4-{[5 -[2-(4-xyan0-phenyl)-2H-pyrazol-3-yl]-4-rnety1-2-

0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]- B
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amino }-xyclohexancacbonyl)-amino]-etyl} -trimetyl-amoni benzen

sulfonat

78

[2-(1-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1-

metyl-etyl)-oxazol-5-ylmetyl] -trimetyl-amoni benzen sulfonat

79

[2-(1-{[5 -[2—(4-Xyano-phenyl)-ZH-pyrazol—3-yl]-4-metyl-2-oxo-3 -(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclopropyl)-oxazol—S—ylmetyl] -trimetyl-amoni benzen sulfonat

80

{2-[(cis-4-{[5- [2—(4-xyano-phenyl)-2H-pyraz01—3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclohexancacbonyl)-amino]-etyl} ~trimetyl-amoni benzen sulfonat

81

{2-[(cis-3-{[5- [2-(4-xyan0-phenyl)-2H-pyrazo1-3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

xyclobutancacbonyl)-amino]-etyl} ~trimetyl-amoni benzen sulfonat

82

[2-(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} -

Xyclohexancacbonyloxy)-etyl] -trimetyl-amoni benzen sulfonat

83

{2-[(trans-3-{[5-[2-(4 -xyano-phenyl) -2H-pyrazol-3-yl]-4-metyl-2-
0x0-3-(3-triflometyl-pheny1)-2,3 -dihydro-imidazol-1 -cacbonyl]-
amino} —xyclobutancacbonyl)-amino] ~etyl}-trimetyl-amoni benzen

sulfonat

84

[2-(4-{ [5-[2-(4—Xyan0-phenyl)-ZH—pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-4-

metyl-piperidin-1 -yl)-2-oxo-etyl] -trimetyl-amoni benzen sulfonat

85

£[2-(1-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacb onyl]-amino}-

etyl)-thiazol-4-ylmetyl] ~trimetyl-amoni benzen sulfonat

86

{[(trans-4-{[5-[2-(4 -xyano-phenyl) -2H-pyrazol-3-yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-
Xyclohexylmetyl)-carbamoyl] ~metyl}-trimetyl-amoni benzen sulfonal

87

[(trans-4-{[5-[2-(4 -Xyano-phenyl)-2H—pyrazol-3 -yl]-4-metyl-2-0x0-3 ;\
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(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino}-

xyclohexylcarbamoyl)-metyl] -trimetyl-amoni benzen sulfonat

88 [1-(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-o0xo0-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclohexancacbonyl)—piperidin—4-yl] -trimetyl-amoni benzen sulfonat J

(tiép theo)

89 {2-[(trans-4-{[5 -[2-(4-Xyano-phenyl)-ZH—pyrazol-3 -yl]-4-metyl-2-
ox0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-
amino }-xyclohexancacbonyl) -metyl-amino]-etyl} -trimetyl- amoni

benzen sulfonat

90 4-[(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-
amino }-xyclohexanc acbonyl)-amino]-1,1 -dimetyl-piperidini benzen

sulfonat

91 4-[((S)-2-{ [5-[2-(4-Xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-

(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

propionyl)-metyl—amino]—l ,1-dimetyl-piperidini benzen sulfonat

92 {2-[(4-{ [5-[2-(4-xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

piperidin-1 -cacbonyl)-amino]-etyl} -trimetyl-amoni benzen sulfonat

93 [2-(4-{[5- [2—(4-Xyano-phenyl)-ZH-pyrazo1—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

piperidin-1 -cacbonyloxy)-etyl] -trimetyl-amoni benzen sulfonat

94 [2-(4-{[1-(4-xyano -phenyl)-5'-metyl-2'-ox0-1 '_(3-triflometyl-pheny])-
1',2'-dihydro-1H- [2,4']biimidazolyl—3'-cacbonyl] -amino } -piperidin-1-

yl)-2-oxo-etyl] -trimetyl-amoni benzen sulfonat

Tinh hitu dung trong tri liu cta hop chit theo sang ché 14 thich hop voi
bénh bt ky ma da biét 13 it nhét gy ra mot phan boi tac dung cua elastaza bach
clu trung tinh nguoi. Vi du, hop chét theo sang ché ¢6 thé c6 loi trong diéu tri

bénh phéi tic nghén man tinh (COPD), xo nang (CF), gian phé quan, hoi ching
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suy ho hip chp (ARDS), khi thiing phoi, viém phdi va xo héa phoi.

Hop chét theo sang ché 12 hitu dung dé diéu tri cc roi loan viém duong ho
hép, vi du bénh hen (thé nhe, thé vira hodc nghiém trong), bénh hen khang steroit,
bénh viém phé quan, bénh phoi tdc nghén man tinh (COPD), X0 nang (CF), phu
phéi, tic mach phdi, viém phoi, bénh sacoid phdi, khi thiing phdi, bénh bui phoi,
bénh xo hoa phdi, tang 4p phdi, suy ho hép, hdi ching suy hd hip cap (ARDS), khi
thiing, viém phe quan man tinh, bénh lao, nhidm nidm Aspergilus va cac loai nam
khac, viém phoi qua mAn, cac rbi loan viém mach va huyét khéi ctia hé mach phoi,
hoat tinh chdng ho bao gdm didu tri ching ho man tinh c6 lién quan dén céc tinh
trang viém va tiét dich & duong thd, nhidm tring do virus hop bao ho hép, bénh
caim, coronavirus (bao gdm hdi ching hd hép cép tinh nghiém trong (severe acute

respiratory syndrome - SARS)) va adenovirus, gidn phé quéan va ung thu phdi.

Sang ché cling dé cap dén dugc pham chtra hop chét theo sang ché lam
thanh phan hoat tinh. Cac hop chét khac c6 thé duge két hop vé6i hop chit theo
sang ché dé phong ngira va diéu tri cac bénh viem ph01 Vi vay, sang ché ciing dé
cap dén duoc phim dé phong nglra va diéu tri cac bénh viem phdi chira lugng hitu
hiéu ¢6 tac dung tri lidu clia hop chét theo sang ché va mot hodc nhidu chat tri liéu

khac.

Céc chét tri liéu thich hop dé tri ligu phéi hop voi hop chét theo sing ché
bao gom: (1) corticosteroit, vi du budesonide, beclomethasone, beclomethasone
(chang han, & dang mono hodc dipropionat este), flunisolide, fluticasone (chéng
han & dang propionat hodc furoat este), Ciclesonide, mometasone (ching han &
dang furoat este), mometasone desonide, rofleponide, hydrocortisone, prednisone,
prednisolone, metyl prednisolone, naflocort, deflazacort, halopredone acetate,
fluocinolone acetonide, fluocinonide, clocortolone, tipredane, prednicarbate,
alclometasone dipropionate, halometasone, rimexolone, deprodone propionate,
triamcinolone, betamethasone, fludrocortisone, desoxycorticosterone, rofleponide,
etiprednol dicloaxetat va cac chit tuong ty. Céc thude steroit ¢6 thé con bao gdm
céc steroit dang trong giai doan phat trién 14m sang hodc tidn 1am sang ddi véi cac

bénh dudng hd hép nhu GW-685698, GW-799943, GSK 870086, QAE397,
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NCX-1010, NCX-1020, NO-dexamethasone, PL-2146, NS-126 (trudc day la ST-
126). Cac thubc steroit cling ¢ thd bao gdm cic phan tir thé hé tiép theo dang
trong giai doan phat trién v6i profin tdc dung phu giam nhu chét ddi khang thu thé
glucocorticoit chon loc (SEGRAsS), bao gbm ZK-216348 va AZD5423; (2) Bchit
d6i khang thu thé 2-adrenalin, nhu albuterol, bambuterol, terbutaline, fenoterol,
formoterol, formoterol fumarat, salmeterol, salmeterol xinafoate, arformoterol,
arfomoterol tartrate, indacaterol (QAB-149), carmoterol, BI 1744 CL, GSK159797
(milveterol), GSK59790, GSK 159802, GSK642444 (vilanterol), GSK678007,
GSK96108, clenbuterol, procaterol, bitolterol, LAS100977 (abediterol), BI1744CL
(olodaterol) va brodxaterol; (3) chéit didu bién leukotriene, vi du montelukast,
zafirlukast hozc pranlukast; (4) chit chdng tiét cholin, vi du chét dbi khang thu thé
muscarin-3 (M3) chon loc nhu ipratropium bromua, tiotropium, tiotropium bromua
(Spiriva®), glycopyronium bromua, aclidinium bromua, LAS34273, GSK656398,
GSK233705, GSK 573719 (umeclidinium), LAS35201, QAT370 va oxytropium
bromua; (3) chit @c ché phosphodiesteraza-1V (PDE-IV), vi du roflumilast,
cilomilast hodc theophylline; (6) thudc chdng ho, nhu codein hodc dextramorphan;
va (7) chét khang viém phi steroit (N SAID), vi du ibuprofen hodc ketoprofen; (8)
chét tiéu nhdy, vi du N axetyl xystein hodc fudostein; 9) chét didu bién gay long
dom/loding dom, vi du ambroxol, dung dich uvu truong (chang han nudc mubi hoic
manitol) hodc chdt hoat dong bé mat; (10) peptit tiéu nhdy, vi du
deoxyribonucleaza I ngudi t4i t0 hop (dornaza-alfa va rhDNaza) hogc helicidin;
(11) céc thudc khang sinh, vi du azithromycin, tobramycin va aztreonam, va (12)
chét e ché kinaza protein hoat héa phan bao p38 (Mitogen Activated Protein -
MAP), nhu GSK 856553 va GSK 681323; (12) céc chét tc ché Janus Kinaza
(JAK) nhu CP-690550 hodc GLPG0634; (13) chét @c ché tyrosin kinaza lach
(Spleen Tyrosine Kinase - SYK) nhu R406, R343 hodc PRT062607; (14) chét e
ché delta va/hodc gamma isoform cua Phosphatidylinositol 3-kinaza (PI3K); (15)
chit khang retrovirus nhu ribavirin, zanamivir hodc laninamivir; (16) chit chi van

PPAR-y nhu pioglitazone va rosiglitazone.

Ban md ta bdc 1 viéc sir dung theo duong x6ng hit hop chét theo sang ché

két hop v6i cac thudc khang viém khac va cac t6 hop thude gidn phé quan (nghia
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13 san phim phéi hop ba thanh phéan), bao gdm nhung khong gidi han & salmeterol
xinafoate/fluticasone propionate (Advair/Seretide®), vilanterol/fluticasone furoate
(BREO ELLIPTA™), formoterol fumarate/budesonide (Symbicort®), formoterol
fumarate/mometasone furoate, formoterol fumarate/beclometasone dipropionate
(Foster®),  formoterol fumarate/fluticasone ~ propionate  (FlutiForm®),
Indacaterol/mometasone furoate, Indacaterol/QAE-397, GSK159797/GSK 685698,
GSK159802/GSK 685698, GSK642444/GSK 685698, formoterol

fumarate/ciclesonide, arformoterol tartrate/ciclesonide.

Ban mod ta boc 10 viée st dung theo dudng hit hop chét theo sang ché Kkét
hop voi céc t6 hop thude gian phé quan, cu thé 13 t hop P2 chét chu van/chat déi
khang M3 (nghia 1a san phim phéi hop ba thanh phéan), bao gdm nhung khong gidi
han & salmeterol xinafoate/tiotropium bromua, formoterol fumarate/tiotropium
bromua, formoterol fumarate/ glycopyrrolate (PT003), BI 1744 CL/tiotropium
bromua, indacaterol/NVA237, indacterol/QAT-370, formoterol/ LAS34273,
umeclidinium/vilanterol (Anoro™), GSK159797/GSK 573719, GSK159802/GSK
573719, GSK642444/GSK 573719, GSK159797/GSK 233705, GSK159802/GSK
233705, GSK642444/GSK 233705.

Ty 16 khéi luong gitta thanh phan hoat tinh thit nhat va thanh phén hoat tinh
thi hai c¢6 thé thay ddi va s& tuy thude vao lidu luong hitu hiéu cua mdi thanh

phin. Thong thudng, liéu lugng hitu hiéu cta mdi thanh phan s& dugc sir dung.

Duong nhién, cuong do lidu luong c6 tic dung phong ngura hodc didu tri
cta hop chét theo sang ché s& thay ddi tiry theo ban chét ctia mic dd nghiém trong
cua tinh trang bénh can diéu tri va tuy theo hop chét cu thé va duong dung ctia nd,
va thuong s& duoc xac dinh béi thir nghiém lam sang khi cin trong linh vyc dugce.
N cling thay d6i tiry theo tudi tac, thé trong va dap ung cla mdi ngudi bénh. Nhin
chung, khoang lidu dung hang ngay s& nim trong khoang tir khoang 0,001 mg dén
khoang 100 mg trén mot kg thé trong ctia dong vat co v, t6t hon 12 0,01 mg dén
khoang 50 mg trén mot kg, va t6t nhat 12 0,1 dén 10 mg trén mot kg, theo lidu don
hodc cac lidu duoc chia nho. Mat khac, trong mot sb trudmg hop ¢ thé can phai str

dung céc liéu lugng nam ngoai gidi han nay.
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Theo mot khia canh khéc, sang ché @ cap dén duoc phém chira hop chét
theo sang ché va chét mang duoc dung. Dugc pham theo sang ché chita hop chét
theo sang ché 1am thanh phén hoat tinh hodc mudi duge dung cta nd, va cling c6

thé chira chit mang dugc dung va tuy y cac thanh phén tri liéu khéc.

Puong dimg thich hop bt ky 6 thé duge ding dé dua liéu hitu hiéu cta
hop chét theo sang ché vao ddng vat c6 vu, dac biét 1a ngudi. Trong ung dung didu
tri, hoat chit ¢6 thd duoc ding theo dudng dung thuén tién, thich hop hodc hitu
dung. Pudng dung thich hop la da biét, va bao gdm ding qua dudng miéng, dung
trong tinh mach, dung trong truc trang, dung ngoai duong ti€u hoa, dung tai chd,

dung trong mét, mili, ma va phbi (bang cach xong hit).

Cac ché phim thich hop dé dung bang cach x6ng hit 1a da biét, va co thé
bao gdm chit mang va/hodc chit pha loéing da biét @& dung trong nhiing ché phdm
nay. Ché phém c6 thd chira hoat chét véi lugng 0,01-99% trong luong. THt hon 13,

lidu don vi chira hoat chét véi lugng tr 1 pug dén 10 mg.

Miic lidu luong thich hop nhét 6 thé duoc xac dinh theo phuong phap thich
hop da biét bat ky. Tuy nhién, can hiéu rang luong cu thé ding cho bénh nhén cu
thé bat ky s& phu thudc vao nhidu yéu t6, bao gom hoat tinh ctia hop chét cu thé
duoc st dung, tudi, thé trong, ché d6 &n ubng, tinh trang stc khoe chung va giéi
tinh ctia bénh nhan, thoi gian st dung, duong dung, tbc do bai tiét, viéc sir dung

chc thube khac bit ky, va mirc do nghiém trong ctia bénh can didu tri.

D& phan phé béng céach xong hit, hoat chét tét hon 1a & dang vi hat. Ching
¢6 thé duoc didu ché bang nhidu k§ thuét khac nhau, bao gdm sdy phun, lam dong

khd va micron hoa.

Vi dy, ché phim theo sang ché ¢6 thé duoc didu ché & dang hdn dich aé
phan phdi tr méy khi dung hoic & dang sol khi trong tac nhan diy dang long, vi du
dé dung trong dung cu xong hit dinh lidu dugc tao ap (pressurised metered dose
inhaler - PMDI). Tac nhén day thich hop @& dung trong PMDI la da biét va bao
gdbm CFC-12, HFA-134a, HFA-227, HCFC-22 (CCI2F2) va HFA- 152 (CH4F2 va

isobutan).

Theo mot phuong an dugc uu tién, ché phém & dang bot kho, dé phan phéi
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bing cach sir dung thiét bi xdng hit bot khé (dry powder inhaler - DPT). Nhiéu loai
DPI la d3 biét.

Vi hat dimg d& phan phdi c6 thé dugc bao ché vdi ta duge ma trg gitp cho
qué trinh phan phéi va giai phong. Vi du, trong ché pham bot kho, vi hat ¢6 thé
duoe bao ché véi cac hat mang 16n trg gitp cho qua trinh chay tir DPI vao phoi.
Cac hat mang thich hop 13 da biét, va bao gdm céc hat lactoza; ching c6 thé c6

duong kinh khi dong hoc trung binh khéi 16n hon 90 pm.

Trong truong hop ché pham trén co so sol khi, thanh phan duge uu tién 1a:

Hop chét theo sang ché 24 mg / hop
Lecithin, NF Liq. bd sung 1,2 mg / hop
Tricloflometan, NF 4.025 g/ hop
Diclodiflometan, NF 12.15 g/ hdp.

Hop chét theo sang ché ¢6 thé dugc st dung két hop véi cac thudc khac ma
duoc st dung trong diéu tri/phong nglra/ngan chan hoac Jam thuyén giam cac bénh
hoidc céc tinh trang bénh ma cac hop chét theo sang ché 13 hitu dung. Céc thudc
khac nhu vay cd thé duoc dung, qua dudong va véi luong thudng duoc su dung,
ddng thoi hoac lan luot v6i hop chét theo séng ché. Khi hop chét theo séng ché
duoc st dung dong thoi véi mot hodc nhidu thudc khac, duoc pham chira cac thude
khac nhu vy ngoai hop chét theo sang ché 13 duoc wu tién. Do d6, duge phim
theo sang ché bao gébm nhitng dugc phdm ma ngoai hop chét theo sang ché con

chtra mot hoac nhiéu thanh phﬁn hoat tinh khac.

Thudc theo sang ché c6 thé duoc dung ¢ dang x0ng hit. Viéc tao sol khi c6
thé duoc tién hanh bang cach st dung, vi dy, thiét bi phun tia dan dong bang ap
suét hodc thiét bi phun swong nho siéu am, t6t hon 1a bing cach st dung sol khi
dinh liéu dan dong bang tac nhan déy hodc st dung cac hoat chét d3 dugc micron
hoa khong can tac nhan déy tr, vi du, nang xong hit hoac cac hé phan phéi “bot
kho” khac.

Hoat chét c6 thé dugc phan 1idu nhu duge mo ta thy thude vao hé x0ng hit
duoc st dung. Ngoai hoat chét, cac dang ding co thé con chira céac ta duge, vi du

nhu, cac tac nhin day (chang han Frigen trong trudng hop sol khi dinh lidu), cac
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chat ¢ hoat tinh bé mat, cac chit nhil héa, céc chét 6n dinh, cac chét bao quan, céac
chét tao huong, cac chét don (chang han lactoza trong trudng hop thiét bi x6ng hit

dung cho bot) hodc, néu thich hop, cac hoat chit khac nita.

Pé xong hit, mot s6 luong 16n céc hé théng 13 s&n c6, vdi cac he théng nay
sol khi ¢6 c& hat 81 wu c6 thé dugc tao ra va duoc st dung, bang cach st dung k¥
thuat xong hit thich hop d6i v6i bénh nhan. Ngoai viée st dung céc 6 cAu ndi (co
cu dém, co cAu m& rong) va cac dd chira c6 hinh qua 1& (ching han Nebulator®,
Volumatic®), va thiét bi tu dong thoat ra bui nude (Autohaler®), dbi vé6i sol khi
dinh 1idu, cu thé 13 trong trudng hop thiét bi xong hit dung cho bdt, mot ) giai
phap k¥ thuat la sin c6 (chang han Diskhaler®, Rotadisk®, Turbohaler® hodc cac
thiét bi x6ng hit vi du nhu duge md ta trong EP-A-0505321).

Quy trinh diéu ché hop chét c6 cdng thirc (I)

Sang ché ciing d& xuét quy trinh didu ché hop chit c6 cong thiuc (I) hodc
mudi duoc dung hoac mubi bac bdn ctia né nhu duoc dinh nghia trén day. Hop
chét theo sang ché (I) c6 thé duoc didu ché theo quy trinh dugc minh hoa dudi day

trong so a6 A.

Nguoi co hidu biét trung binh trong linh vuc ¢6 thé dua vao, néu thich hop,
cac thay d6i thich hop dbi voi cac didu kién dugc mo ta cu thé trong phan thi
nghiém dé lam cho quy trinh tbng hop phu hop voi diéu kién cta cac hop cht
khac theo sang ché. Cac thay dbi nay c6 thé bao gém, nhung khong gidi han 6,
viée str dung nguyén liéu ban dAu thich hop dé tao ra cac hop chét khac nhau, thay
d6i dung moi va nhiét do cua phan ung, thay dbi cac chét phan Gmg bang céc hoa
chit v&i vai tro tuong tu, dua vao hodc loai bo cac giai doan bao vé/loai bao vé

nhém chtic nhay v6i cac dieu ki¢n phan ing va cac chat phan ing.

Hon nita, viéc dua vao hoac loai bd cac budce tbng hop cu thé duoc dinh
hudng dé chuc héa khung hda hoc co thé duoc du tinh va duge bao ham trong
pham vi cuia sang ché. Quy trinh ma c6 thé duoc sir dung va duge mo ta va bao cao
trong phf‘?m vi du va so dd, can khong dugc xem nhu 14 gi6i han pham vi cia cac

phuong phap téng hop s&n c6 dé didu ché hop chét theo sang ché.
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Céac hop chit duoc dung 1am nguyén liéu ban dau hoic cac hop chét trung
gian co thé s&n co trén thi trudng, viéc didu ché chung c6 thé duge md ta cu thé
trong tai liéu hodc chung co6 thd dugc diu ché theo cac phuong phép da biét.
Trong mot sb6 truong hop, quy trinh d8 didu ché cac hop chét trung gian hodc

nguyén li¢u ban dau ciing c6 thé duoc d& xuét trong phan thi nghiém.

Quy trinh dugc md ta 1a dic biét ¢d loi do d8 dang c6 thé didu bién n6 mot
céch thich hop, nho sy bién dbi thich hop bat ky da bit, dé thu dugc hop chit bat
ky trong sd cac hop chit mong mudn theo sang ché. Cac bién ddi nhu viy cling

nim trong pham vi cia sang che.

Tir céc ndi dung trén, 10 rang la nhém dugc mo ta bat ky c¢6 thé c6 mat &

dang nhu nd von ¢6 hodc & dang duge bao vé thich hop bét ky.

Cu thé 13, nhom chiic c6 mat trong hop chét trung gian va cac hop chét va
¢6 thé tao ra phan tng phu va cac san phém phu khong mong mudn, can phai dugc
bao vé mot cach thich hop trude khi alkyl hoa, axyl héa, lién hop ho#c sulfonyl
héa xay ra. Tuong tu, viéc khir bao vé ching sau do6 co thé duoc thuc hién khi
phan g xong.

Trong sang ché nay, trir khi dugc chi ra theo cach khac, thudt ngt "nhom
bao v&” dugc dung &8 chi nhom bao vé duge 1am thich tmg d8 bao tdn chirc nang
ciia nhém ma né lién két. Thong thudng, cac nhém bao vé duge ding @ bao ton
céc chirc amino, hydroxyl, hodc carboxyl. Do d6, cac nhom bao vé khac cé thé bao
gém, vi du, benzyl, benzyloxycacbonyl, t-butoxycacbonyl, alkyl hodc benzyl este
ho#c cac nhém tuong tu da duogc biét 13 [xem, dé tham khéao chung, T.W. Green;

Protective Groups in Organic Synthesis (Wiley, N.Y. 1981)].

Tuong tu, viéc bao vé va loai bao vé chon loc nhom bat ky trong sb céc
nhom néu trén, vi du bao gdm c4c nhém cacbonyl, hydroxyl hodc amino, ¢6 thé
duoc thuc hién theo cdc phuong phép da duge biét rat rd thuong duoc st dung

trong hoa tdng hop hitu co.

Tt nhitng ndi dung trén, 1 rang la quy trinh trén, bao gdm cac bién thé cla
n6 khi didu ché cac hop chét thich hop theo sdng ché, c6 thé d& dang dugc cai bién
@8 diéu chinh nhiing diéu kién phan tmg phu hop véi yéu cau cu thé, vi du bang
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cach chon céc tic nhan ngung tu, dung mdi va nhém bao vé thich hop, cla trudng

hop do.
Trong so dd dudi ddy, dbi voi hop chét c6 cong thirc (T) dén (X), trir khi
duoc chi ra theo cach khac, nhom A va X c6 cting nghia nhu da dugc mo6 ta dbi vai

hop chét ¢6 cong thirc (I) néu trén.

Soddo A
HN/\\ HN N
NCO N \ PR
HNTN o7 NaH 04\}\'\"3 Et,0'BFy O/LN Me
—_— —_— —_—
MeCN THF, MeCN DCM
CFy
CFs CFs CFs
X) (1X) (Vi (Vi

CN

N \\2?
_ vy _Hol@a) HN A
MeCN ©\ /\O/Q;\S\ Me Acetone O%\;\S\Me
CFs
e
(] (V) (1

N N i, X-NCO

— \ \
A A DCM
(il. PhSO3Me /
OZNO\ o ArCH2Br
ON THF
o] o) )
ra | L
o N’S\

ci ‘ LXCNH2, DEM X Ay A
2V | o Moy
NEt3, DCM 07>~ Me | (i PhSO3Me!/ 07N~ Me

ArCH2Br
THF)
CF3 CF3

(n U]

2

Hop chét c6 cong thirc (I) co the dugce didu ché tir hop chét ¢6 cong thirc

L

(III) bang cach phan tng voi para-nitrophenol cloroformat v&i su c6 mat ctia bazo
nhu trietylamin trong dung moi nhu diclometan & nhiét d6 thich hop ndm trong
khoang tir 0°C dén diém sdi cua dung mdi. Phan Gng nay tao ra carbamat hoat hoa
¢6 cong thire (II), hop chét nay sau d6 co thé dugc phan ing véi amin ¢6 cong thirc
X-NH, trong dung mdi nhu diclometan & nhiét d6 thich hop nam trong khoang tir

0°C dén diém sdi ctia dung mdi 3 thu duge hop chit ¢6 cong thire (D).

Hop chét c6 cong thuce (I) cling c6 thé dugc didu ché tir hop chét c¢6 cong
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thic (111) bang cach phan tmg voi isoxyanat thich hop c6 cdng thitc X-NCO hodc
chit tuong duong trong dung mdi thich hgp nhu diclometan & nhiét do thich hop

nim trong khoang tr 0°C deén diem s6i ctia dung moi.

Trong trudng hop ma & d6 hop chét c6 céng thue (I) chira gbc amoni bac
bdn thi budce tao amoni bac bdn cling c6 thé dugc stir dung. Budc nay c6 thé duoc
thuc hién bang cach phéan tng véi tac nhan alkyl héa nhu metyl benzensulphonat
hodc benzyl bromua trong dung moi nhu THF & nhiét d6 thich hop nim trong
khoang tir nhiét d6 moi trudng dén diém sbi ctia dung moi.

Hop chét c6 cong thie (III) c6 thé duoc tbng hop tr hop chét ¢6 cong thuc
av) béng céach loai bao vé c6 st dung axit nhu dung dich axit clohydric trong
dung moi nhu axeton & nhiét do thich hop nam trong khoang tir 0°C dén diém soi

cua dung moi.

Hop chét c6 cong thie (IV) b thé dugc tong hop tir hop chét c6 cong thirc
V) bang cach két hop paladi v6i doan thanh phan thich hop c6 cong thire (VI)
trong d6 M cé thé 13, vi du, nhém nhu 1a —Sn(n-Bu)s. Viée két hop ¢6 thé duogc
thuc hién voi chét xic tac nhu Pd(PPhs)s trong dung moi thich hgp nhu 1,4-dioxan
& nhiét do thich hop nim trong khoang tir nhigt do moi truong dén diém soi cua
dung moi. Néu M 13 halogenua, vi du bromua, thi chit phan tng thich hop nhu 2-
dixyclohexylphosphino-Z',4',6’-triisopropylbiphenyl, (2-dixyclohexylphosphino-
2’,4’,6’-triisopropy1—1,1'-biphenyl)palladi(II) diclorua va tetrahydroxydiboron véi
su ¢6 mit ctia kali axetat va KoCOs trong dung mdi thich hop nhu etanol & nhiét do
thich hop nim trong khoang tir nhiét d6 moi truong dén diém s6i cta dung mdi, co

thé duogc str dung.

Hop chét c6 cong thuce (V) co thé duoc tong hop tir hop chét c6 cong thitc
(VID) bang cach brom héa c6 sir dung chét phan tmg nhu N-bromosuxinimit trong
dung mdi thich hop nhu axetonitril & nhiét do thich hop nam trong khoang tir 0°C
dén diém so6i ctia dung moi.

Hop chit c6 cong thie (VII) ¢b thé duoc tong hop tir hop chét c6 cong thitc
(VII) bing cach etyl hoa c6 sir dung chét phan ung nhu chat phan ing Meerwein
(Et:0"BFs) trong dung moi thich hop nhu diclometan 6 nhiét d6 thich hop nam
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trong khoang tir 0°C dén diém sbi cua dung moi.

Hop chit ¢6 cong thirc (VIII) ¢6 thé duoc tdng hop tir hop chat c6 cong
thirc (IX) bang cach st dung bazo manh nhu natri hydrua trong dung mdi thich
hop nhu tetrahydrofuran/axetonitril & nhiét dd thich hop nam trong khoang tir 0°C
dén diém so6i cua dung moi.

Hop chét ¢ cong thie (IX) co thé duoc tdng hop tr hop chét c6 cong thic
(X) bang céch phan tmg vo&i amin nhu propargylamin trong dung moi thich hop
nhu axetonitril & nhiét do thich hop nadm trong khoang tir 0°C dén diém sbi cla

dung moi.
Céc thong tin thi nghiém chung

Phan Ung khong dugc thyc hién trong khi quyén tro trir khi duoc chi ra va
tAt ca cac dung moi va cac chét phan Gng thuong mai dugc str dung nhu khi nhén

dugc.

Tinh ché bang séc ky dung @2 chi tinh ché bang cach st dung hé tinh ché
CombiFlash® Companion hozc hé tinh ché Biotage SP1. Khi san phdm dugc tinh
ché biing cach sir dung cot Isolute® SPE SilL, ‘cot Isolute SPE Si’ dung dé chi cot
d3 duoc nhdi trude polypropylen chtra oxit silic hoat hoa khdng lién két voi cac hat
bét thuong v6i & hat trung binh 50 pm va d6 xdp danh nghia 60A. Cac phan doan
chia san phim mong mudn (duge nhin biét bang phuong phap phén tich TLC
va/hoic LCMS) duoc gom lai va dugc co dic trong chan khéng. Khi HPLC dugc
stt dung @ tinh ché (tinh ché bing MDAP) cac phan doan chia san phim mong
mubn (duge nhin biét bang phuong phap phan tich TLC va/hoic LCMS) duogc
gom lai, khéi phan doan hitu co dugc loai bod bang cach 1am bay hoi, va phan doan
nude con lai duge lam dong kho, dé thu duoc san phérn cudi. Theo céach khac,
phén doan san phim dugc gom lai dugc lam bay hoi dén kho trong didu kién &p
suat giam. Khi séc ky 16p mong (thin layer chromatography - TLC) dugc st dung,
dung dé chi TLC trén gel oxit silic béng cach st dung céc dia, thuomg 12 3 x 6 cm
silica gel trén dia 14 nhom voi chét chi thi huynh quang (254 nm), (ching han
Fluka 60778). Cac thi nghiém vi song duoc thuc hién béng céach sur dung Biotage
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Initiator 60™ ma st dung bd cong hudng ché @ don va didu chinh truong dong.

C6 thé dat duge nhiét dd tir 40-250°C, va c6 thé dat t6i ap sut 1én t6i 30 bar.

Phd NMR thu dugc trén quang phd ké Varian Unity Inova 400 vé&i dau do
cong huéng bd ba phat hién nghich d4do 5 mm vén hanh & 400 MHz hodc trén
quang phd ké Bruker Avance DRX 400 voi dau do TXI cdng hudng bo ba phat
hién nghich ddo 5 mm vén hanh & 400 MHz hodc trén quang phé ké Bruker
Avance DPX 300 vé6i dau do tn sé kép Smm tiéu chudn van hanh & 300 MHz. Su

thay d6 dugc tinh béng phén tridu so véi tetrametylsilan.

Tén goi ctia cac hop chit duoc tao ra béng cach st dung ACD/Name 2012

hodc AutoNom.

Pidu kién LC-MS phén tich

LC-MS phuong phap 1

Quang phé ké khdi bdn cuc Waters ZQ véi cot pha dao C18 (30 x 4,6 mm
Phenomenex Luna, ¢& hat 3 pm), rira giai bang A: nude + 0,1% axit formic; B:

MeCN + 0,1% axit formic. Gradient:

Gradient - Thoi gian tbc d6 dong (mL/phut) %A %B
0,00 2,0 95 5
0,30 2,0 95 5
4,30 2,0 5 95
5,30 2,0 5 95
5,80 2,0 95 5
6,00 2,0 95 5

Phat hién - MS, UV (200 pl/phut tach thanh nguén ESI dit trén cing mot
hang voi bo do HP1100 PDA)

Phuong phap ion héa MS - phun dién (ion duong va ion am)

LC-MS phuong phép 2
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Quang phé ké khdi bdn cuc Waters Micromass ZMD véi cot pha dao C18
(30 x 4,6 mm Phenomenex Luna c& hat 3 um), rira giai bang A: nude + 0,1% axit

formic; B: MeCN + 0,1% axit formic. Gradient:

Gradient - Thoi gian tdc d6 dong (mL/phut) %A %B
0,00 2,0 95 5
0,50 2,0 95 5
4,50 2,0 5 95
5,50 2,0 5 95
6,00 2,0 95 5

Phét hién - MS, ELS, UV (200 pl tach thanh MS dat trén ciing mot hang voi
b5 do UV)

Phuong phép ion héa MS - phun dién (ion duong va ion am)

LC-MS phuong phép 3

Quang phd ké khéi Waters Micromass ZQ2000 v&i cdt pha dao C18 (100 x
2,1 mm Acquity BEH véi & hat 1,7 um) dugc duy tri & 40°C, rira giai v4i A: nuée
+0,1% axit formic; B: MeCN + 0,1% axit formic. Theo cach khac, khi dugc chi
ra, cot pha dao C18 (100 x 2,1 mm Acquity UPLC BEH Shield ¢& hat 1,7 pm)

duoc sir dung.

Gradien:

Gradient - Thoi gian tbc do dong (mL/phut) %A %B
0,00 0,4 95 5
0,40 0,4 95 5
6,00 0,4 5 95
6,80 0,4 5 95
7,00 0,4 95 5
8,00 0,4 95 5
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Phét hién - MS, UV PDA
Phuong phap ion héa MS - phun dién (ion duong/ion 4m).

Phuong phéap LC-MS Ul

Acquity H-Class (bom bén ky/bd do PDA) va quang phd ké khdi QDa véi
cOt pha dao Acquity UPLC BEH C18 (c& hat 1,7um, 50 x 2,1mm ¢ 50°C), rua giai

bﬁng A: nuédc + 0,1% axit formic; B: MeCN + 0,1% axit formic. Gradient:

Gradient - Thoi gian tdc do dong (mL/phut) %A %B
0,00 1,0 97 3
1,50 1,0 1 99
1,90 1,0 1 99
2,00 1,0 97 3
2,50 1,0 97 3

Phat hién - MS, UV
Phuong phap ion héa MS - phun dién (ion duong va ion &m).

Phuong phap LC-MS U2

Acquity H-Class (bom bdn ky/bd do PDA) va quang phd ké khéi QDa véi
cot pha dao Acquity UPLC BEH C18 (c& hat 1,7um, 50 x 2,1mm & 40°C), rira giai

béng A: nude + 0,1% axit formic; B: MeCN + 0,1% axit formic. Gradient:

Gradient - Thoi gian tdc @6 dong (mL/phut) %A %B
0,00 1,0 97 3
1,50 1,0 1 99
1,90 1,0 1 99
2,00 1,0 97 3
2,50 1,0 97 3

Phat hién - MS, UV

Phuong phép ion héa MS - phun dién (ion duong va ion am).
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LC-MS phuong phap 7

HP1100 (bom bén ky/bd dd PDA) va quang phd ké khdi ZQ véi cdt
Phenomenex Luna C18(2) 3p, 30 x 4,6mm, rira giai bang A: nude + 0,1% axit

formic; B: MeCN + 0,1% axit formic.

Gradient:

Gradient - Thoi gian Téc d6 dong %A %B
0,00 2,0 95 5
0,30 2,0 95 5
4,30 2,0 5 95
5,30 2,0 5 95
5,80 2,0 95 5
6,00 2,0 95 5

Phat hién - MS, UV
Phuong phép ion héa MS - phun dién (ion duong va ion dm)

Céc chit viét tit duoc st dung trong phan thi nghiém:

DCM Diclometan

DIPEA Di-isopropyletylamin
DMF N,N-dimetylformamit
DMSO Dimetylsulphoxit

EtO Dietyl ete

EtOAc Etyl axetat

h gio

HPLC Séc ky long hiéu nang cao

IMS cdn cong nghiép duoc metyl hoa
LC-MS S4c ky 16ng —khdi phd

MeCN Axetonitril

MDAP Tinh ché tu dong huéng khéi
Min Phut



33691

NBS N-Bromosuxinimit
Rt Thoi gian luu

RT Nhiét d6 trong phong
THF Tetrahydrofuran

Trong cac quy trinh dudi ddy, mot sb6 nguyén liéu ban dau duoc xac dinh
théng qua “Hop chét trung gian” hodc s6 “Vi du”. Nguyén liéu ban du co thé

khong cAn thiét phai duoc diéu ché tir mé duoc d& cap dén.

Khi tham chiéu dén viéc st dung quy trinh “oidng” hodc “twong ty”, quy
trinh nhu vy c6 thé bao gdm cac thay d6i nho, vi du nhiét do phan umg, luong
chit phan tmg/dung moi, thoi gian phan ung, diéu kién xtr 1y hodc cac didu kién
tinh ché bang sic ky.

Vi du thue hién sang ché

Sang ché s& duoc mo ta rd hon bang cac vi du sau day.

Hop chét trung gian A

NC
: \N’N

N

—

H
'
O%\N Me

<y

4-(5-{5-metyl-2-ox0-1-[3 ~(triflometyl)phenyl] -2,3-dihydro-1H-imidazol-4-y1}-1H-

3

pyrazol-1-yl)benzonitril

Hop chét trung gian Al

HN/\\\

O~ 'NH

CF,

1-Prop-2-yn-1-yl-3-[3- (triflometyl)phenyljurea
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Dung dich chita propargyl amin (4,41 g, 5,13 mL, 80 mmol) trong MeCN
(30 mL) dugc bd sung vao dung dich dugc khudy chira 3-(triflometyl)phenyl
isoxyanat (15,0g, 12,12 mL, 80 mmol) trong MeCN (60 mL) trong khi quyén nito.
Hdn hop phin tng dugc 1lam ngudi bang bé 1am ngudi & nhiét do trong phong va
tbe dd bd sung sao cho nhiét do bén trong khong vuot qua 35°C. Sau 1,5 gio hén
hop duge ¢ dac trong chan khong. EtOAc (10 ml) duoc bd sung vao phan con lai
va hdn hop dugce xtr ly siéu 4m trong 2 phut. Huyén phu dac thu duge duge pha
lofing bang xyclohexan (40 ml). Hon hop duge khudy trong 10 phut va sau do cht
ran duge thu hdi béng cach loc. Dich nudce céai duge c6 dac trong chin khong va
phén con lai dugc hoa tan trong EtOAc (10 mL). Pha lodng bang xyclohexan (90
ml) két tha duge mé san phém thit hai, mé nay dugc thu hdi bang cach loc. Hai mé
duoc gop lai & dang dung dich etyl axetat va dugc cd déc trong chan khong dé thu

duoc hop chét néu & dé muc nay ¢ dang chit rin mau niu vang (16,65 g).
LCMS (Phuong phép 2): nhiét d6 trong phong =3,22 phit, m/z 243 M+H]

Hop chét trung gian A2
N
o%}Me

<y

5-metyl-1-[3 ~(triflometyl)phenyl]-1,3 -dihydro-2H-imidazol-2-on

3

Dung dich chta 1-prop-2-yn-1-y1-3-[3 -(triflometyl)phenylure (Hop chét
trung gian A1) (11,2 g, 46 mmol) trong THF (60 mL) va axetonitril (120 mL) dugc
bd sung, trong khi quyén nito, vao huyén phu dugc khudy chira natri hydrua (60%
thé phén tan trong dau khoéng) (4,62 g, 115 mmol) trong THF (60 mL) ¢ toc dd
ma su thoat khi khdng qua manh va nhiét d6 bén trong duoc duy tri dudi 30°C.
Hdn hop dugc khudy & nhiét do trong phong trong 2,5 gio, két tia day dugc hinh
thanh trong vong 1 gio. Hbn hop phan tng dugc dimg phan tng cAn than bang
nude (15 mL) va dung dich thu duoc duge xu ly béng axit clohydric 1 M (150 mL,
150 mmol). Hon hop duge khudy trong 4 gio sau do dugc dé yén trong 15 gio.

Nude mudi béo hoa (150 mL) duge bd sung va cic pha duge phén doan. Pha nudc
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duoc chiét bang EtOAc (100 mL). Pha hitu co két hop duge rira bang nuée mubi
bdo hoa (100 mL), duge 1am kho (natri sulfat) va duge cd ddc trong chén khong.
Phan con lai duge nghién véi EtOAc (33 mL). Chét ran thu duoc duge dua vao
DCM va duoc loc. Dich loc dugce ¢d déc trong chan khong dé thu duoc hop chét

néu & d& muc ndy (10,0 g) & dang chit rin mau ndu vang.
LCMS (Phuong phap 1): nhiét do trong phong =2,63 phut, m/z 243 [M+H]"

Hop chét trung gian A3

2-etoxy-5-metyl-1-[3 ~(triflometyl)phenyl]-1 H-imidazol

Dung dich chira trietyloxoni tetrafloborat (9,0 g, 47 mmol) trong DCM (62
mL) duoc bd sung vao dung dich dugc khudy chaa 5-metyl-1-[3-
(triflometyl)phenyl]-1,3- dihydro-2H-imidazol-2-on (Hop chét trung gian A2, 9,0
g, 37 mmol) trong DCM (124 mL) trong khi quyén nito. Dung dich dugc khudy &
nhiét do trong phong trong 2,5 gidr sau d6 duge xtr ly bang nude (50 mL) tiép theo
14 natri hydroxit 1M (50 mL). Céc pha dugc phan doan. Pha nuéc dugc rira bang
DCM (2 x 50 mL). Pha hitu co két hop dugc lam khd (natri sulfat). Dung dich
chia san phim tho duoc loc qua 2 hop loc nhanh 2x50 g SCX. M2di hop loc duge
rira bang 10% metanol trong DCM (100 mL) sau d6 phén doan chtra san phdm
duogc rira gidi bang dung dich 2M metanol amoniac (100 mL). Cac phéan doan duoc
thu hdi v6i metanol amoniac dugc két hop va dugc cd ddc trong chan khong dé thu

dugc hop chéit néu & dé muc nay (7,92 g) ¢ dang chét rin mau nau.

LCMS (Phuong phép 1): nhiét do trong phong =2,41 phtt, m/z 271 [M+H]"
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Hop chét trung gian A4

4-Bromo-2-etoxy-5-metyl-1-[3 ~(triflometyl)phenyl]-1H-imidazol

Dung dich chira NBS (5,16 g, 29 mmol) trong MeCN (60 mL) dugc b
sung vao dung dich dugc khudy chira 2-etoxy-5-metyl-1-[3—(triﬂometyl)pheny1]—
1H-imidazol (Hop chét trung gian A3, 7,92 g, 29 mmol) trong MeCN (115 mL) &
tdc d6 ma nhiét do bén trong hdn hop khong vuot qui 25°C (chau 1am lanh & nhigt
d6 trong phong duoc sir dung). Sau 0,5 gio hdn hgp dugce pha loéng bang nude (50
mL) va natri cacbonat bdo hoa (dung dich nuéc) (50 mL). Etyl axetat
(50 mL) duoc b6 sung. Hon hop dugce khu4y manh sau d6 cac pha dugc tach riéng.
Pha hitu co duoc rira bang nudc mubi bio hoa (50 mL), duge lam kho (natri sulfat)
va duoc cb dic trong chan khong. Phan con lai duoc dua vao diclometan va duoc
loc qua hop loc SPE 25 g Si 1L Hop loc duge rira bang DCM va 10% EtOAc trong
DCM. Dich loc dugce cd dac trong chin khong dé thu duge hop chét néu & d& muc
nay ¢ dang chét rin mau tring nho (8,93 g).

LCMS (Phuong phap 1): nhiét do trong phong =3,86 phit, m/z 349
[M(™Br) +H]

Hop chit trung gian A5

4-(5-{2-etoxy-5-metyl-1 -[3-(triﬂometyl)pheny1]-lH-imidazol-4-yl} -1H-pyrazol-1-
yl)benzonitril
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Dung dich chua 4-bromo-2-etoxy-5-metyl-1-[3-(triflometyl)phenyl]-1H-
imidazol (Hop chét trung gian A4, 3,14 g, 9 mmol) va 4-(5-tributylstannyl-
pyrazol-1-yl)-benzonitril (W02014009425A1) (6,19 g, 13,5 mmol) trong 1,4-
dioxan (45 mL) duoc loai khi bing céch suc argon qua dung dich trong 5 phut.
Tetrakis(triphenylphosphin)paladi(0) (0,52 g, 0,45 mmol) duoc bd sung va sau mot
khoang thoi gian loai khi nita hén hop dugce gia nhiét & 94°C trong khi quyén chira
argon trong 17 gio. Hon hop duge lam ngudi dén nhiét d6 trong phong va duoc loc
qua hop loc nhanh 50 g SCX 2. Hop loc dugce rira giai bang DCM, 10% metanol
trong DCM sau do6 ria giai bang hdn hop gdm 2M amoniac trong metanol va
DCM & ty 1& 1:1. Co déc cac phéan doan thich hop trong chan khong thu dugc san
phdm thd. San phdm nay duoc nghién véi xyclohexan va lam khd trong chan

khong dé thu duoc hop chét néu & d& muc nay (3,01 g).
L.CMS (Phuong phap 1): nhiét 49 trong phong =3,84 phut, m/z 438 [M+H]"

4-(5-{5-metyl-2-oxo0-1-[3 ~(triflometyl)phenyl]-2,3 -dihydro-1H-imidazol-4-yl}-1H-
pyrazol-1-yl)benzonitril (Hop chét trung gian A)

Huyén phu gdm 4-(5-{2-etoxy-5-mety1-1—[3-(triﬂometyl)phenyl]-lH—
imidazol-4-yl}-1H-pyrazol-1-yl)benzonitril (0,71 g, 1,6 mmol) trong axeton (10
mL) va axit clohydric 1M (1,6 mL) dugc gia nhiét & 60°C trong 14 gio. Hon hop
duge 1am ngudi, duge pha lodng b%mg axeton (50 mL) va dugc loc qua coOt loc
nhanh 5g NH2. Dich loc dugc ¢6 dac trong chan khong. Phan con lai duge xtt 1y
hai 14n trong axetonitril va dugc cd dic lai. Phin con lai dugc nghién v6i axeton
(10 mL) va dugc lam kho trong chan khong dé thu dugce hop chét néu & d& muc

nay (0,45 g)
LCMS (Phuong phép 3): Rt=4,32 pht, m/z 410,1 [M+H]"

'H NMR (400 MHz, CDCly): 3 9,27 (1H, br s), 7,78 (1H, d =18 Hz), 7,73-
7,63 (4H, m), 7,60-7,56 (3H, m), 7,49 (1H, dI=7.5 Hz), 6,56 (1H, d =1,8 Hz),
1,84 (3H, S).
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Hop chét trung gian B

/ H
\\<\N§[/\NH2 XTFA
N-©O

Mubi (S)-1-(3-dimetylaminometyl-[1 ,2,4]oxadiazol-5-yl)-etylamin TFA

Hop chat trung gian Bl

Tert-butyl este ctia axit [(S)-1-(3 -dimetylaminometyl-[1,2,4] oxadiazol-5-yl)-etyl]-

carbamic

Dung dich chira 2-(dimetylamino)-N-hydroxyetanimidamit (500 mg, 4,27
mmol) va Boc-alanin (890 mg, 4,70 mmol) duoc didu ché trong diclometan (20
mL) v6i N,N-diisopropyletylamin (1,1g, 8,54 mmol). HATU (1,95 g, 5,12 mmol)
duoc bd sung va hdn hop duoc khudy & nhiét d6 moi truong trong 1 git sau do
duoc gia nhiét & nhiét @9 hoi luu trong 1 gio. Hn hop dugc dé ngudi dén nhigt do
trong phong sau d6 dugc lam phan bd gitta DCM va dung dich nudc natri
bicacbonat bdo hoa. Pha hitu co duge rua bang nude mudi, duge 1am kho bang
MgSO;4 sau d6 dugc lam bay hoi. Sau d6 nguyén liéu nay dugc hoa tan trong
dioxan (10mL) va dugc gia nhiét & nhiét @ hdi luu trong 4 gio. Tiép theo, hdn hop
duoc dé ngudi va dugc pha lodng bang etyl axetat, dugc rira bang dung dich nudce
kali cacbonat 10%, nudc mudi, duogc 1am kho bang MgSO4 sau do dugc lam bay
hoi. Tinh ché bang sdc ky nhanh trén cdt (cot 40g Si) rira giai voi gradient 0-10%
(2N NHj3 trong MeOH) trong DCM thu dugc hop chit trung gian B1 & dang chit
rin mau trang (230 mg, 20%)

LCMS (Phuong phap Ul): Rt=0,70 pht, m/z 271,2 [M+H]"
Mubi (S)-1-(3 -dimetylaminometyl-[1 2,4]oxadiazol-5-yl)-etylamin TFA

Hop chit trung gian B1 (230 mg, 0,85 mmol) dugc hoa tan trong DCM (6
mL). Axit trifloaxetic (2 mlL) duogc bd sung va hdn hop dugce khudy trong 2 gio &
nhiét d6 moi truong. Lam bay hoi thu dugce hop chét trung gian B chira ~4 duong
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lugng TFA (320mg, 60%).

I{ NMR (400 MHz, d6-DMSO): § 9,01 (3H, br s), 5,05-4,96 (1H, m), 4,68
(2H, 5), 2,90 (6H, 5), 1,64 (3H, d, I=7,0).

Hop chét trung gian C

/
—N

o : NH XTFA
L«N—WN/\ 2 |

Mudi (S)-1-(5-dimetylaminometyl-[1,3 ,4loxadiazol-2-yl)-etylamin TFA

Hop chét trung gian C1
T
/N\/U\N,N\n/\N/U\Ok
H o H

Tert-butyl este cla axit {(S)-2-[N'-(Z-dimetylamino-axetyl)-hydrazino]-1-mety1-2-

oxo-etyl}-carbamic

Dung dich chtta Boc-Alanin (1 g, 5,3 mmol) dugc didu ché trong DCM (40
mL). EDC hydroclorua (1,02 g, 5,3 mmol) dugc bd sung, sau do bd sung 1-
hydroxybenzotriazol hydrat (716 mg, 5,3 mmol) va hdn hop duge khudy trong 5
phut. N,N-diisopropyletylamin (1,85 mL, 10,6 mmol) duoc bd sung thu duoc dung
dich mau vang. Chét phan ung Girard D (1,1 g, 5,8 mmol) dugc bd sung va hdn
hop duoc khudy trong 24 gio.

Hdn hop dugc 1am phén bd gitta DCM va dung dich nudc natri bicacbonat
bdo hoa. Pha hitu co duoc tach bang cach sir dung cot tach pha va dugc lam bay
hoi. Tinh ché bing séc ky nhanh trén cdt (cot 40g Si) rira giai véi gradient 0-10%
(2N NH3 trong MeOH) trong DCM thu duoc hop chét trung gian C1 & dang gébm
khong mau (870 mg, 57%).

'H NMR (400 MHz, CDCls): 8 8,63 (1H, br s), 5,00-4,89 (1H, m), 4,34-
422 (1H, m), 3,08 (2H, 5), 2,34 (6H, 5), 1,46 (9H, 5), 1,41 BH, &, 7=7.1 Hz).
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Hop chét trung gian C2

/ : 0
—N H /U\ J<
N-

Tert-butyl este clia axit [(S)-l-(S-dimetylaminometyl-[l,3,4]oxadiazol-2-yl)-etyl]-

carbamic

Dung dich chira hgp chit trung gian C1 (288mg, 1 mmol) dugc didu ché
trong DCM (10 mL). Chéat phan ing Burgess (357 mg, 1,5 mmol) duoc bd sung va
hdn hop duge khudy qua dém & nhiét d0 méi truong. Hdn hop dugc lam phéan bb
gitta nuge va DCM. Pha hitu co dugc tach bang cach st dung cot tich pha va dugc
lam bay hoi. Tinh ché bang sic ky nhanh trén ct (cOt Si 12g) rira giai véi gradient
0-10% (2N NH3 trong MeOH) trong DCM thu duoc hop chét trung gian C2 &
dang dau khong mau (260 mg, 96%).

I NMR (400 MHz, CDCl3): 8 5,09 (2H, br s), 3,75 (2H, s), 2,35 (6H, s),
1,59 (3H, m, bi che Kkhuét mot phﬁn boi dinh nude), 1,45 (9H, s).

Mubi (S)-l-(S-dimetylaminometyl-[l 3,4]oxadiazol-2-yl)-etylamin TFA

Hop chét trung gian C2 (230 mg, 0,85 mmol) duoc hoa tan trong DCM (6
mL). Axit trifloaxetic (2 mL) duge bd sung va hdn hop duoc khudy trong 2,5 gio ¢
nhiét dd moi truong. Lam bay hoi thu dugc hop chét trung gian C chia ~3 duong
luong TFA (530mg, dinh luong).

IH NMR (400 MHz, d6-DMSO): & 8,93 (3H, br s), 4,95-4,86 (1H, m), 4,77
(2H, 5), 2,90 (6H, s), 1,61 (3H, d, I=7,0).

Hop chét trung gian D

XTFA

/o
NL_ﬂ<i7T/A\NHZ
\ N

Muéi (S)-1-(5 —dimetylaminometyl-oxazol-2—yl)-etylamin TFA
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Hop chét trung gian D1

Tert-butyl este cua axit ((S)-l-prop-2-ynylcarbamoyl-etyl)-carbarnic

Dung dich chita Boc-alanin (1 g, 5,3 mmol) duoc didu ché trong DCM (40
mL). EDC hydroclorua (1,02 g, 5,3 mmol) dugc bd sung sau do bang 1-
hydroxybenzotriazol hydrat (716 mg, 5,3 mmol) va hdn hop duogc khudy trong 5
phtit. Propargyl amin (407 uL, 6,4 mmol) duoc bd sung va hdn hop duoc khudy
trong 27 gid ¢ nhigt do mdi truong. Hon hop dugc lam phan bb gitta DCM va
nuéce. Pha hitu co duoc tach bang cach st dung cot tach pha va dugc lam bay hoi.
Tinh ché bang sic ky nhanh trén cot (cot 40g Si) rira giai voi gradient 0-100%
EtOAc trong DCM thu duge hop chét trung gian D1 & dang chét rén mau tring
(1,04 g, 87%).

'H NMR (400 MHz, CDCl): § 6,39 (1H, br s), 4,89 (1H, brs), 4,19-4,09
(1H, m), 4,09-4,00 (2H, m), 2,22 (1H, t, J=2,5Hz), 1,45 OH, ), 1.36 (31, d,
7=7,1Hz).

Hop chét trung gian D2

Tert-butyl este cta axit [(S)-1 -5 -bromometyl-oxazol-Z-yl)-etyl]-carbamic

Dung dich chira Hop chét trung gian D1 (500 mg, 2,21 mmol) dugc didu
ché trong cloroform (10mL). Vang (IIT) clorua (7 mg, 0,022 mmol) dugc bd sung
va hén hop duge khudy ¢ nhiét do moi trudng trong 4 gio tru6e khi 1am lanh dén
0°C. 2,6-Lutadin (260 mg, 2,43 mmol) duoc bd sung, sau do bd sung brom
(350mg, 2,21 mmol) trong cloroform (2mL). Hon hop duoc dé 4m qua dém dén

nhiét d6 trong phong.

Hon hop dugc pha lodng bang DCM va dugc rira bang dung dich nudc natri

thiosulphat, dung dich nude natri bicacbonat bdo hoa, nude mudi va sau do duoc
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Jam khé bing MgSO4. Tinh ché bing séc ky nhanh trén cdt (cot Si 24g) rira giai
v6i gradient 0-100% EtOAc trong xyclohexan thu dugc hop chat trung gian D2 &
dang dau khong mau (320 mg, 47%).

' NMR (400 MHz, CDCl): 8 6,99 (1H, 5), 5,10 (1H, br s), 4,95 (1H, br s),
4,46 (2H, s), 1,54 (3H, d, bi che khudt mdt phin boi nude), 1,45 (9H, ).

Hop chét trung gian D3

Tert-butyl este cla axit [(S)-l-(5-dimetylaminometyl-oxazol—Z—yl)-etyl]-carbamic

Hop chét trung gian D2 (320 mg, 1,04 mmol) duge hoa tan trong dung dich
NH; 2N trong THF va duge khudy & nhiét @6 moi truong trong 1 gid. Hon hop
duoc loc qua celite dé loai bo chét két tha tring va dich loc duge lam bay hoi. Tinh
ché bang sic ky nhanh trén cdt (cOt Si 12g) rtra giai véi gradient 0-100% EtOAc
trong xyclohexan thu dugc hop chét trung gian D3 & dang dau mau vang (200 mg,
73%).

IH NMR (400 MHz, CDCL): & 6,85 (1H, s), 5,17 (1H, br s), 4,93 (1H, br s),
3,50 (2H, s), 2,27 (6H, s), 1,52 (3H, d, J=6,9Hz), 1,44 (9H, s).
Mubi (S)-1-(5 -dimetylaminometyl—0xazol-2-y1)-etylamin TFA

Hop chit trung gian D3 (200 mg, 0,76 mmol) dugc hoa tan trong DCM (6
mL). Axit trifloaxetic (2 mL) dugc bd sung va hon hop duge khudy trong 2 gio ©
nhiét d6 moi truong. Lam bay hoi thu dugc hop chét trung gian D chita ~ 4 duong
luong TFA (490 mg, quant).

IH NMR (400 MHz, d6-DMSO): 8 8,75 (3H, br s), 7,46 (1H, s), 4,71 (1H,
br s), 4,50 (2H, s), 2,79 (6H, s), 1,56 (3H, d, J=6,9Hz).
Hop chét trung gian E

, ~_
—N

o~ XTFA
—™



33691

Mudi (S)-1 -(5-dimetylaminometyl-oxazol-2-yl)-2—metyl-propylamin TFA

Hop chét trung gian E dugc tbng hop tir Boc-valin bang cach s dung quy
trinh twong tu nhu quy trinh d6i v6i Hop chét trung gian D.

'H NMR (400 MHz, d6-DMSO): 8 8,77 (3, br ), 7,49 (1H, 5), 4,52 (2H,
). 4,46, (1H, 5), 2,78 (6H, 5), 2,31-2,16 (1H, m), 1,01 (3H, d, 1=6,8Hz), 0,87 3H,
d, J=6,8Hz).

Hop chét trung gian F

Muéi (S)-1 —(5-dimetylaminometyl-oxazol-2-yl)-propylamin TFA

Hop chét trung gian F duoc tdng hop tir axit Boc-(S)-2-amino-butyric bang
céch st dung quy trinh tuong tu nhu quy trinh déi v6i Hop chét trung gian D.

I NMR (400 MHz, d6-DMSO): 8 8,77 (3H, br 5), 7,48 (11, 5), 4,55 (1H,
brs), 4,51, 2H, ), 2,79 (6H, 5), 2,02-1,90 (2H, m), 0,91 (3H, t, I=7.4Hz).

Hop chét trung gian G

Mudi 1-(5 -dimetylaminometyl-oxazol—2-yl)-xyclopropylamin TFA

Hop chdt trung gian G dugc tbng hop tir axit Boc-1-amino-
xyclopropancarboxylic bang cach st dung quy trinh twong tu nhu quy trinh dbi voi
Hop chét trung gian D.

IH NMR (400 MHz, d6-DMSO): 8 9,20 (3H, br s), 7,43 (1H, s), 4,46 (2H,
s), 2,77 (6H, s), 1,53 (4H, br s).
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Hop chét trung gian H

Mubi 1-(5 -dimetylaminometyl-oxazol-2-yl)-1 -metyl-etylamin TFA

Hop chit trung gian H dugc tdng hop tir axit Boc-2-amino-2-metyl-
propionic béng cach s dung quy trinh tuong tw nhu quy trinh b1 v6i Hop chit

trung gian D.

' NMR (400 MHz, d6-DMSO): 8 8,88 (3H, br s), 7,47 (1H, 5), 4,51 (2H,
$), 2,79 (6H, s), 1,66 (6H, 3).

Hop chét trung gian I

+1 -(4-dimetylaminomety1—thiazol-2-y1)-etylam'm

Hop chét trung gian I1

1 -(4-dimetylaminometyl-thiazo1—2-y1)-etanon

Dimetyl-thiazol-4-ylmetyl-amin (US20150166548) (0,78 g, 5,5 mmol)
duoc khudy trong THF (35 ml) ¢ 78°C khi n-butyllithi (1,6 M trong hexan, 4,75
mL, 7,6 mmol) dugc bd sung trong 5 phut trong khi gitt nhiét 46 dusi -60°C. Sau
15 phut nita, N-metoxy-N-metylaxetamit (1,13 g 11 mmol) dugc bd sung. Hon
hop duoc 44 Am tir tir dén 0°C, sau d6 dugc pha lodng bang nuéce (15 mL) va nude
mudi bio hoa (15 mL). Cac pha duoc tach riéng va pha nudc duoc chiét bang
DCM (15 mL). Céc pha hitu co két hop dugc lam kho (Na2804) va dugce cd déc.
Phin con lai dugc sac ky trén cdt silic 10g rita giai bang 0% dén 10% MeOH trong
DCM. Nguyén liéu thu duge dugc tinh ché tiép bang SCX-2, nap trong DCM va
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ria bang 20% MeOH trong DCM trude khi rira gidi bang dung dich metanol
amoniac 2M 20% trong DCM dé thu dugc 1-(4-dimetylaminometyl—thiazo1—2-y1)-

etanon ¢ dang dau mau nau vang (710 mg, 70%).

LCMS (Phuong phap U2) nhiét d6 trong phong = 0,21 phat, m/z = 185,1
[M+H]+.

HO’p chét trung gian 12

+1 -(4-dimetylaminometyl—thiazo1—2-y1)—etanol

1-(4-dimetylaminometyl- -thiazol-2-yl)-etanon (khong tinh khiét, 800 mg,
khoang 3,7 mmol) trong MeOH (12 mL) dugc khudy trong chdu da va dugc xir Iy
béng natri bohydrua (168 mg, 4,44 mmol). Khi ngimg thoat khi, né duge dé Am tir
tir dén nhiét d6 trong phong. Sau 16h nia, hdn hop duge pha lodng bang nude (30
mL) va dugc chiét bang DCM (3 x 25 mL). Pha nude duoe x 1y bang NaCl va
duoc chiét bang DCM (2 x 25 mL). Céac pha hitu co két hop duge lam kho
(Na2S04) va dugce lam bay hoi @& thu duoc hop chét néu & dé muc nay ¢ dang dau

mau nau (0,58 g, 84%).

LCMS (Phwong phép U2) nhiét d6 trong phong = 0,19 phit, m/z = 187
[M+H]+.

Hop chét trung gian 13

+ [2-(1 -azido-etyl)-thiazol-4-ylmetyl]-dimetyl-amin

il-(4-dimetylaminometyl—thiazo1—2—y1)-etanol (0,58 g, 3,1 mmol) trong
toluen (3,1 mL) duge xu ly béng diphenylphosphoryl azit (1,023 g, 3,72 mmol) va
DBU (487 mg, 3,2 mmol). Hon hop duge khudy & nhiét do trong phong trong 3
ngay sau d6 duoc dé yén trong 65 gio. Tiép theo, n6 duoc gia nhiét & 60°C trong 2
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gid. Hon hop duoc lam ngudi va duge pha lodng bang DCM (20 mL). Hén hop
duoc rira béng dung dich Na;CO3 bdo hoa va pha nuée duge chiét béng mot luong
DCM nita (20 mL). Pha hitu co két hop duoc 1am kho (Na2SO4) va duge nap 1én
¢ot silic 10g va dugc ria gidi bang DCM sau d6 bang 5%, 10% va 15% MeOH
trong DCM. San phém duge sic ky lai tréncac cotSgval g dé thu dugc hop chét

néu & dé muc nay (250 mg, 33%) ¢ dang d4u mau nau.

LCMS (Phuong phép U2) nhiét do trong phong = 0,79 phit, m/z = 212,1
[M+H]+.

+] -(4-dimetylaminometyl—thiazol-2-yl)-etylamin

+ [2-(1—azido-etyl)—thiazol—4-ylmetyl]-dimetyl—amin (250 mg, 1 mmol)
trong THF (5 mL) va nude (0,5 mL) duge xir 1y béng triphenylphosphin (500 mg,
1,9 mmol) va duoc gia nhiét & 56°C trong 17 gio. Hon hop dugc 1am ngudi va
duoc loc qua hop loc 2g SCX-2 ria béng 20% MeOH trong DCM varia gidi béang
20% 2M metanol amoniac trong DCM dé thu duogc hop chét néu & d& muc nay
(139 mg, khoang 70%) & dang diu mau vang.

L.CMS (Phuong phap U2) nhiét do trong phong = 0,22 phit, m/z = 186,1
[M+H]+.

Cac hop chét sau ddy dugc didu ché tir cac nguyén liéu ban dAu bang cach
st dung quy trinh twong tw nhu quy trinh dugc mo ta dbi véi Hop chét trung gian

D1 va Hop chét trung gian D.
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Vidul

3

trans-(4-dimetylaminometyl-xyclohexyl)-amit cta axit 5-[2-(4-xyano-phenyl)-2H-
pyrazol-3-yl] -4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2, 3-dihydro-imidazol-1-

carboxylic

Hon hop duge khudy goém 4-{5-[5-mety1—2-oxo-1—(3-triﬂomety1—phenyl)-
2,3-dihydro-1H—imidazol-4-yl]—pyrazol—1-y1} -benzonitril (Hgp chét trung gian A,
500 mg, 1,22 mmol) va diclometan (15 mL) duogc xu ly bang 4-nitrophenyl
cloformat (470 mg, 2,33 mmol). Trietylamin (726 mg, 1,0 mL, 7,12 mmol) dugc
bd sung vao dung dich thu dugc va tiép tuc khudy trong 30 phut. Dung dich dugc
bd sung vao mubi trans-4-dimetylaminometyl—xyclohexylamin trifloaxetat (1,55
mmol). Hon hop duoc khudy trong 1 gio sau d6 duoc pha lodng bang DCM (15
mL). Nude (25 mL) va dung dich natri cacbonat bdo hoa (5mL) dugce bd sung. Céc
pha dugc phan doan. Pha nudc duge ria bing DCM (2x30 mL). Pha hitu co két
hop dugc lam kho (natri sulfat) va dugc ¢d dac trong chan khong. Phan con lai
dugc tinh ché mot phﬁn bang cach st dung cot 10 g SCX-2 dugc nap DCM, rua
bang 4:1 DCM: metanol va rira giai bang DCM: metanol amoniac 2M theo ty 1€
4:1. Co dac cac phan doan thich hop thu dugc san phim thé. San phdm nay dugc
tinh ché tiép bang cach loc qua hop loc nhanh 2x5g NH2 rtra bang DCM: metanol
oty lé 4:1, sau do sic ky nhanh trén hop loc 5g Sill rira giai bang DCM, sau d6 rira
béng DCM: metanol & ty 1& 50:1, 9:1 sau d6 13 4:1. CO dic cac phan doan thich
hop thu duoc hop chét néu & d& muc nay (425mg, 0,7 mmol, 59%).

LCMS (Phuong phap 3): nhiét do trong phong =376 phut, m/z 592
[M+H]+
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Iff NMR (400 MHz, d6-DMSO): & 8,18 (1H, d, J = 7,7 Hz), 8,02 (1H, 5),
7.95-7.76 (6H, m), 7,69-7,61 (2H, m), 6,63 (1H, d, J= 1,7 Hz), 3,20-3,08 (1H, m),
2.06 (6, s), 1,94 (2H, d, J= 7,2 Hz), 1,89 (3H, 5), 1,75-1,61 3H, m), 1,47-1,37
(1H, m), 1,37-1,24 (1H, m), 1,16-1,03 (1H, m), 0,99-0,71 (3H, m).

Cac hop chét sau day dugc didu ché bing céc quy trinh tuong tw nhu cac
quy trinh duoc st dung trong Vi du 1. Trong bang dudi ddy khi cac tin hiéu quay

duoc nhan biét trong phé NMR, céc tin hiéu nay dugc gén boi*.
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Vidu29

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclohexylmetyl)-

trimetyl-amoni benzen sulfonat

Dung dich chira hop chat néu & Vi du 1 (120 mg, 0,2 mmol) trong THF
(0,25 mL) duoc Xt ly bang metyl benzensulfonat (38 mg, 30 uL, 0,22mmol). Hon
hop dugc khqu trong 3 ngay ¢ nhiét do moi truong. Khéi mau tring thu dugc
duoc pha lodng bang dietyl ete (4 mL) va duoc khudy trong 30 phiit. Chét rén duoc
thu hdi bang cach loc va duge lam dong kho tu axetonitril/nuéc dé thu duge hop
chét néu & d& muc nay (150 mg, 0,19 mmol, 95%).

LCMS (Phuong phép 3): nhiét d6 trong phong = 3,90 phit, m/z 606,4 [M]+

IH NMR (400 MHz, CDCls): & 8,32 (1H, d, =7,4 Hz), 7,87-7,82 (2H, m),
7,81 (1H, d, J=1,8 Hz), 7,78-7,74 (1H, m), 7,74-7,67 (3H, m), 7,63 (1H, m), 7,61-
7,56 (2H, m), 7,54 (1H, dm, J=7.8 Hz), 7,37-7,29 (3H, m), 6,55 (1H, d, J=1,8 Hz),
3,39-3,20 (3H, m), 3,30 (9H, s), 1,95-1,69 (5H, m), 1,89 (3H, s), 1,27-1,06 (4H,

m).

Viduy 30
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Benzyl-(irans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexylmetyl)-

dimetyl-amoni bromua

Dung dich chtra hop chét néu & Vi du 1 (120 mg, 0,2 mmol) trong THF
(0,25 mL) duoc xur ly bang benzyl bromua (38 mg, 27 uL, 0,22mmol). Hén hop
duoc khudy trong 3 ngay ¢ nhiét do moi truong sau d6 dugc pha loéng bang dietyl
ete (3 mL) khién cho tao thanh chét rén mau tréng. Hon hop dugc khudy trong 30
phit sau do chét rdn duoc thu hdi bang cach loc. Chét ran dugc lam dong kho tur
axetonitril/nuéce dé thu duge hop chit néu & dé muc nay (140 mg, 0,18 mmol,

90%).
LCMS (Phuong phép 3): nhiét do trong phong = 4,25 phut, m/z 682,5 [M]+

IH NMR (400 MHz, CDCly): 8 8,34 (1H, d, J=7,3 Hz), 7,81 (1H, d, I=1.8
Hz), 7,78-7,67 (4H, m), 7,67-7,56 (SH, m), 7,54 (1H, dm, J=8,1 H2), 7,50-7,38
(3H, m), 6,55 (1H, d, J=1,8 Hz), 5,10-5,00 (2H, m), 3,62-3,55 (1, m), 3,46-3,30
(2H, m), 3,27 3H, 5), 3,24 (3H, 5), 2,07-1,83 (4H, m), 1,89 (31, ), 1,79-1,69 (1H,
m), 1,34-1,14 (4H, m).

Vidu3l

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclohexylmetyl)-
etyl-dimetyl-amoni benzen sulfonat

Dung dich chtra hop chét néu & Vi du 1 (120 mg, 0,2 mmol) trong THF
(0,25 mL) dugc xur ly bang etyl benzensulfonat (38 mg, 30 uL, 0,22mmol). Hon
hop duoc khudy trong 3 ngay o nhiét do mbi truong, sau d6 ¢ 50°C trong 3 ngay
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tiép theo, thu duogc khéi day mau tring. Tiép theo, hdn hop dugc lam mat dén nhiét
dd moi truong va dugc nghién véi dietyl ete (3 mL). Phén con lai dugc 1am dong
kho tir axetonitril/nuge @& thu dugc hop chit néu & d& muc nay; (140 mg,
0,18 mmol, 90%).

LCMS (Phuong phap 3): nhiét do trong phong = 3,93 phut, m/z 620,4 [M]+

I{{ NMR (400 MHz, CDCly): 8 8,32 (1H, d, J=7,3 Hz), 7,88-7,83 (2H, m),
7.81 (1H, d, J=1,8 Hz), 7,78-7,66 (4H, m), 7,64- 7,56 (3H, m), 7,56-7,51 (1H, m),
736-7.30 (3H, m), 6,55 (1H, d, J=1,8 Hz), 3,60-3,51 (2H, m), 3,42-3,14 (4H, m),
302 GH, 5), 3.21 (3H, 5), 1,95-1,69 (4H, m), 1,89 3H, 5), 1,32 (3H, t, J=7,0 Hz),
1,28-1,02 (4H, m).

Cac hop chit sau day dugc didu ché bang cac quy trinh tuong tu nhu cac
quy trinh dugc st dung trong cac Vidu 1, 29, 30 va 31. Trong bang dudi day khi

c4c tin hidu quay dugce nhén biét trong phd NMR, céc tin hiéu nay duoc gan boi *.
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Vidu 92

{2-[(4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-piperidin-1 -cacbonyl)-amino}-

etyl}-trimetyl-amoni benzen sulfonat

Hop chét trung gian 92A

N @NCQ

CF3

Tert-butyl este cla axit 4-{[5-[2-(4-xyano—phenyl)-2H-pyrazol-3-yl]-4-mety1—2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-
1-carboxylic

Hop chét trung gian 92A duoc tbng hop tir 4-amino-1-BOC-piperidin béng
phuong phap néu & Vidu 1 voi hieu suét 85%.

LCMS (Phuong phap U2) nhiét @6 trong phong = 2,03 phut, m/z = 658.,4
[M+Na]+
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Hop chét trung gian 92B
NC
Q\ -N
"L~
HKN {
O%N Me
©\CF

Piperidin-4-ylamit cla axit 5-[2-(4-xyano-phenyl)-2H-pyrazol-3-yl]-4—mety1—2-

3

ox0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-carboxylic

Hop chit trung gian 92A (525 mg, 0,83 mmol) duoc khudy trong DCM (6
mL) with TFA (1,5 mL) va nude (50 mg) for 1,5 h. Hon hop duge pha lodng bang
mét lugng DCM nita va duoc rua bang dung dich nudc NaHCOs3. Pha nudc dugc
chiét bang mot lugng DCM nira va céac pha hitu co két hop dugc lam khd bang
Na,SO4 va duoc 1am bay hoi dé thu duoc Hop chét trung gian 92B & dang bot mau
vang nhot (466 mg).

LCMS (Phuong phap U2) nhiét d6 trong phong = 1,30 phut, m/z = 536,3
[M+H}+

Hop chét trung gian 92C
NC
| 0 @
/N\/\N/U\‘\O\ 0 l\rN\
H =~
OJ\N Me
L,

(2—dimety1am'1no-etyl)-amit cua axit 4-{[5-[2-(4-xyano-phenyl)-2H-pyrazol—3-yl]-

3

4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-

amino }-piperidin-1-carboxylic

1,1'-Cacbonyldiimidazol (73,5 mg, 0,45 mmol) duoc khudy trong THF khan
(1,5 mL) khi N,N-dimetyletylendiamin (35 mg, 0,40 mmol) dugc bd sung. Sau khi
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khudy trong 10 phut, dung dich chira Hop chét trung gian 92B (175 mg, 0,33
mmol) trong THF khan (1,5 mL) dugc bd sung. Hon hop dugc khudy trong 5 gi®
va dung mbi dugc 1am bay hoi va dich dic dugc 1lam phan bb gitta EtOAc va nuée.
Pha hitu co duoc rira bang nudc va ria béng nuéc mubi, duoc 1am khd (Na2SO4)
va dwoc 1am bay hoi. Tinh ché bang SPE trén silic oxit (5 g) ria giai bang 5%
MeOH trong DCM, bb sung tiép 2M metanol amoniac (1%, 2%, 3% va 4%) t tur
@ thu duoc Hop chit trung gian 92C (121 mg, 57%).

LCMS (Phuong phép 7) nhiét do trong phong = 2,41 phit, m/z = 650,1
[M+H]+

{2-[(4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-piperidin-1 -cacbonyl)-amino]-

etyl}-trimetyl-amoni benzen sulfonat

Hop chét néu & dé myc nay duoc diéu ché tt Hop chét trung gian 92C béang
cach stt dung phuong phip néu trong Vi du 29.

\H NMR (400 MHz, d6-DMSO): 8 8,30 (1H, d, I=7,0Hz), 8,01 (1H, br ),
7.93-7,88 (3H, m), 7,88-7,79 (3H, m), 7,69-7,64 (2H, m), 7,61-7,56 (2H, m), 7,35-
726 (3H, m), 6,82 (IH, t, J=5,8Mz), 6,64 (1H, d, I=1,8Hz), 3,63 (H, br t,
J=15Hz), 3,48-3,36 (3H, m), 3,35-3,29 (2H, m, bi che khuAt mot phan boi nuéc),
3,07 (9, ), 2,82 (2H, br t, I=11,4H7), 1,91 3H, ), 1,67-1,56 (11, m), 1,42-1,32
(1H, m), 1,28-1,15 (1H, m), 1,07-0,93 (1H, m).

LCMS (Phuong phap 3) nhiét d5 trong phong = 3,74 phut, m/z = 665,3
[M]+

Vidu 93
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[2-(4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-ox0-3-(3-triflometyl-
phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-1 -cacbonyloxy)-

etyl]-trimetyl-amoni benzen sulfonat
Hop chét trung gian 93A
NC
g K

N
OJ\N Me
@CF

2-dimetylamino-etyl este cla axit 4-{[5-[2-(4-xyano-phenyl)-ZH—pyrazol-3-yl]-4-

3

metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-

piperidin-1-carboxylic

Hop chét trung gian 93A duogc tbng hop bang quy trinh twong tu d6i véi
Hop chét trung gian 92C, bang cach sit dung N,N-dimetyletanolamin. Hbdn hop
gdm 1,1'-cacbonyldiimidazol (21 mg, 0,13 mmol) va N,N-dimetyletanolamin (10
mg, 0,11 mmol) duoc khudy trong 1 gio trude khi bd sung Hop chét trung gian
92B (50 mg, 0,093 mmol). Tinh ché bing oxit silic SPE (5 g) rira giai béng 5% va
10% MeOH trong DCM thu dugc Hop chit trung gian 93A (25 mg, 42%).

LCMS (Phuong phap U2) nhiét d6 trong phong = 1,38 phit, m/z = 651,4
[M+H]+
[2-(4-{[5-[2-(4-xyano-phenyl)—2H-pyrazol—3-yl]-4-mety1—2-oxo-3-(3 -triflometyl-
phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-1 -cacbonyloxy)-
etyl]-trimetyl-amoni benzen sulfonat

Hop chét néu & d& muc nay duge didu ché tir Hop chét trung gian 93A béang
céch st dung phuong phap néu trong Vi du 29.

'H NMR (400 MHz, d6-DMSO): & 8,33 (1H, d, J=7,1Hz), 8,02 (1H, s),
7,95-7,88 (3H, m), 7,88-7,80 (3H, m), 7,66 (2H, m), 7,62-7,59 (2H, m), 7,35-7,26

-102-



33691

(3H, m), 6,64 (1H, d, J=1,6Hz), 4,41(2H, 5), 3,74-3,56 (4H, m), 3,53-3,41 (1H, m),
3,10 (9H, s), 2,96 (2H, br s), 1,92 (3H, s), 1,74-1,58 (1H, m), 1,46-1,19 (2H, m),
1,13-0,97 (1H, m).

LCMS (Phuong phép 3) nhiét do trong phong = 3,71 phut, m/z = 664,3
[M]+

Vidu %4

[2-(4-{[1 —(4-xyano-phenyl)-5'-mety1-2'-oxo-1 '-(3-triflometyl-phenyl)-1 ' 2'-dihydro-
1H-[2,4'Tbiimidazolyl-3' _cacbonyl]-amino}-piperidin-1 -yl)-2-oxo-etyl]-trimetyl-

amoni benzen sulfonat

Hop chét trung gian 94A

4-(2-Bromo-imidazol-1-y1)-benzon'1tri1

4-Tmidazol-1-yl-benzonitril (5,0 g, 29,6 mmol) dugc hoa tan trong dioxan
vi N-bromosuxinimit (5,26 g, 29,6 mmol) dugc bd sung. Dung dich dugc gia nhiét
& 60°C trong 2 gid. Dung dich dugc gan khoi phén cin dang gém va dugc lam bay
hoi d& thu duoc chét rén mau vang. Chét rén nay duge nghidn v6i EtOAc dé thu
duoc chit rAn mau kem, chit ndy dugc tinh ché tiép bang sic ky st dung EtOAc
]am chét rira giai dé thu duogc Hop chét trung gian 11 (0,79 g) & dang chét rdn mau

vang nhot.

L.LCMS (Phuong phép 1) nhiét do trong phong = 2,44 phut, m/z 248 va 250
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(Br isotop)

Hop chét trung gian 94B

NC

a,,
)o/L/;@\Me
CF

4-[2'-etoxy-5'"-metyl-1'-(3 -triflometyl-phenyl)-1H- [2,4'|biimidazolyl-1-yl]-

3

benzonitril

2-Dixyclohexylphosphino—2',4’,6’-triisopropylbipheny1 (19 mg, 0,04 mmol),
(2-dixyclohexylphosphino-2 ' 4' 6'-triisopropyl-1,1'-b iphenyl)paladi(Il) diclorua
(15,7 mg, 0,02 mmol), tetrahydroxydiboron (270 mg, 3 mmol) va kali axetat (294
mg, 3 mmol) dugc tron trong lo dugce nap nito. Dung dich chira 4-bromo-2-etoxy-
5-metyl-1-[3- ~(triflometyl)phenyl]-1H- imidazol (Hop chit trung gian A4, 349 mg,
1 mmol) trong IMS (10 ml) dugc bd sung va dung dich dugc gia nhiét & 80°C
trong 2 gid. Dung dich chira K»COs (1,8M, 1,66ml) duge b6 sung, sau do bd sung
huyén phu gdm 4-(2-bromo-1m1dazol-l—yl)-benzomtrﬂ (Hop chét trung gian 94A,
248 mg, 1 mmol) trong THF. Tiép tuc gia nhiét qua dém & 80°C.

Sau khi 1am mat, hon hop duoc loc qua celite, rira bang EtOAc, va dugc
lam bay hoi dén khd. Phan con lai dugc chiét vao EtOAc, duge gan, dugc lam kho
bang NaxSO4, dugc loc va Jam bay hoi. Thyc hign tinh ché bing sdc ky trén
silicagel rtra giai bang 20% dn 100% BtOAc-xyclohexan. Thanh phan dugc ria
giai thit ba 13 hop chat néu & d8 muc nay (91 mg, 21%).

LCMS (Phuong phap 2) nhiét do trong phong = 2,73 phut, m/z 43 8,3
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Hop chét trung gian 94C

NC. :
N

A\

H /N
A

o%\ Me

N

O

CF,

4-[5'-metyl-2"-oxo0-1'-(3 -triflometyl-phenyl)-2',3'-dihydro-1'H- [2,4'Tbiimidazolyl-1-
yl]-benzonitril

4-[2'-et0xy-5'-metyl-1'-(3-triﬂometyl-phenyl)-1'H-[2,4']biimidazolyl—1-yl]-
benzonitril (Hop chét trung gian 94B, 170 mg, 0,39 mmol), axeton (5 ml) va 1M
HCI (3 ml) dugc gia nhiét cung nhau & 60°C trong 3,5 gio. HCI dam déc (0,5 ml)
duge bd sung va gia nhiét tiép tuc qua dém. Hdn hop duge lam ngudi va hau hét
axeton duoc loai bo bang cach lam bay hoi. Dung dich dugc bazo hoa bang dung
dich nuéc NaHCO3 va hop chit néu & d& muc nay & dang chét rén mau tréng duoc

loc khéi va duge séy & 50°C. Hiéu suat 150 mg (94%).

LCMS (Phuong phép 3): nhiét do trong phong = 3,61 phut, m/z 410,1
M+H]+

IH NMR (400 MHz, d6-DMSO): 3 10,47 (1H, s), 8,05-7,99 (2H, m), 7,79-
7.73 (3H, m), 7,72 (1H, d, J=1,4 Hz), 7,68-7,63 (1H, m), 7,63-7.58 (2H, m), 7,28
(1H, d, J=1,4 Hz), 1,70 (3H, 5).

Hop chét trung gian 94D
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l-(4-Xyano-pheny1)-5'-metyl-2'-oxo—1'-(3-triﬂometyl-phenyl)-l',2'-dihydro-1H—
[2,4'Tbiimidazolyl-3'-carboxylic acid [1-(2-dimetylamino-axetyl)—piperidin—4-y1]-
amit

B4 sung trietylamin (25 mg, 0,244 mmol) va 4-nitrophenyl cloformat (30
mg, 0,146 mmol) vao hop chét trung gian 94C (50 mg, 0,122 mmol) trong DCM (2
mL). Hon hop dugc khudy trong 1 gio & nhiét do trong phong. 1-(4-Amino-
piperidin-1-y1)-2- dimetyl-amino-etanon (45 mg, 0, 244 mmol) trong DCM (0,5 ml)
duoc bd sung va hdn hop duge khudy trong 3 gio. Hbn hop duoc lam phan bb gitta
DCM va dung dich 10% K2COs, 16p nude duge chiét tiép 2 14n bang DCM va dich
chiét két hop dugc 1am khd (MgS04) va duoc 1am bay hoi.

LCMS (Phuong phép U2) nhiét do trong phong = 0,99 phit, m/z = 621
[M+H]+. San phdm duge st dung cho bude tiép theo ma khong cn tinh ché.
[2-(4—{[1—(4-xyano-phenyl)-5'-mety1—2'-0xo—1'-(3-triﬂometyl-phenyl)-1’,2'-dihydro-
lH-[2,4']biimidazoly1—3'-cacbonyl]-amino}-piperidin-l-yl)-2—oxo-ety1]-trimetyl-
amoni benzen sulfonat

Hop chit trung gian 94D tho (0,12 mmol) duoc khudy véi metyl
benzensulphonat (23 mg, 0,13 mmol) trong THF (0,5 mL) & 20°C qua dém. San
phdm dugc tinh ché bang HPLC (C18, 0% dén 50% axetonitril/nuge chira 0,1%

axit formic. Cac phan doan thich hop dugc lam dong kho dé thu duoc hop chét néu

& @& muc nay (34 mg, 35%).

'H NMR (400 MHz, d6-DMSO): & 8,49 (1H, s), 8,25 (1H, d, T = 7,25Hz),
7,98 (1H, s), 7,96 2H, d, J = 8,75Hz), 7,91-7,86 (1H, m), 7.86-7,77 (2H, m), 7,72
(1H, d, J = 1,42Hz), 7,61-7,57 (1H, m), 7,55 2H, d, ] = 8,72Hz), 7,21 (1H, d, J =
1,41Hz), 4,43 (21, s), 4,07-3,94 (1H, m), 3,65-3,45 (2H, m), 3,21 (9H, s), 3,15-
3,00 (2H, m), 2,94-2,82 (1H, m), 1,90 (3H, s), 1,65 (2H, br s), 1,44-1,03 (3H, m).

LCMS (Phuong phap 3) nhiét do trong phong = 3,16 phit, m/z = 635,3
M]+.
Thir nghiém sinh hoc

Céac hop chit theo sang ché duoc thir nghiém hi€u lyc trong thir nghiém
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hoat tinh enzym elastaza bach cAu trung tinh ngudi (HNE).
Thir nghiém enzym HNE

Thtr nghiém duge thuc hién trong céc dia 96 15 voi tong thé tich thir nghiém
la 100 pL. Nong do cubi cta enzym elastaza (elastaza bach cdu nguoi, Sigma
E8140) 1a 0,00072 U/mL. Co chat peptit (MeOSuc-Ala-Ala-Pro-Val-AMC,
Calbiochem #324740) dugc sir dung & ndng do cudi 12 100 uM. Nong d6 cudi ctia
DMSO 13 1% trong dung dich dém thtr nghiém (0,05M Tris.HCL, 0,1M NaCl,
0,1M CaCly, 0,0005% brij-35, pH 7,5). Phan tmg enzym duoc bat diu bang cach
bd sung enzym va u & 25°C trong 30 phut. Sau khi 0, dirng phén ng bang cach bd
sung chét trc ché trypsin d4u nanh (Sigma T9003) & nong do cudi 50 pg/ld. Muc
phat huynh quang dugc xac dinh bang cach str dung thiét bi doc dia huynh quang
Molecular Devices bang cach sir dung chidu dai budc song kich thich 14 380 nm va

chidu dai bude song phat xa 1a 460 nm.

bap Ung n@)ng do dbi v6i mdi hop chit dugc thuc hién va anh hudng cua
hop chat & mdi thi nghiém duoc biéu thi dudi dang ty 1€ phﬁn tram trc ché ctia mirc
phat huynh quang cta enzym dbi ching. Pudng cong phu thudc liéu lugng duoc
lap @b thi va hiéu lyc ctia hop chét (ICso) duge xac dinh. Hop chét duoc thir
nghiém it nhit trong hai thi nghiém riéng r&. Gid trj ICso d61 véi céc hop chat & Vi

du thir nghiém, dién hinh theo sang ché, dugc chi ra trong bang:

Bang

Vi du Su (rc ché HNE

1,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 26,27, 28, 29, 30, 31, 32, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43, 44, 47, 49, 50, 51, 56, 57, 58, 59, 60, 61, 62, ++++
63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74,75, 76, 77,718,719,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93,94

2,33, 45, 46, 48, 52, 53, 54, 55, 59, 80 +++

Trong bang trén day, mirc uc ché enzym HNE (gi4 tri ICso0) duoc chi ra nhu

sau: 1-10 nM “+++7; <1 nM “++++.
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Mo6 hinh LPS/fMLP

Chuot céng duc Sprague-Dawley duogc gdy t€ mdt cach nhe nhang va duogc
cho dung ta duoc long (chéng han 0,2% Tween 80 trong nudc mudi ddi véi nghién
ctru ché phim wét hodc lactoza dbi voi nghién ctru bt kho) hode hop chét, qua khi
quan, ¢ thoi diém trude khi ding liéu mong muén (truée khi ding fMLP, chéng

han 1 gid, 12 gid hodc 24 gid)

Bén gid trude khi ding fMLP, chudt duoc gy t& nhe nhang va dugc cho
dung LPS (ching han 0,5ml/kg dung dich PBS 20pg/ml) qua duong khi quan.

Ba muoi dén bdn muoi phut trude khi dung fMLP, chudt dugc gy té lin
cubi bang uretan. Chudt duge dat trén mdt tAm tham néng va duy tri gy 1€ cho dén
khi chuét bi giét va duge dua di BAL.

Bén gi¢ sau khi thir thach v6i LPS, chudt duogc cho dung ftMLP (chéng han
0,5ml/kg dung dich PBS 0,6mg/ml) qua duong khi quan.

Chudt bi giét mot gid sau khi dung fMLP, dng tho va BALF dugc thu hdi.
Thir nghiém hoat tinh elastaza duoc thyc hién dé danh gia ham luong elastaza co

mit trong BALF.
M6 hinh HNE

Chuot cbng duc Sprague-Dawley dugc gy té nhe nhang va duoc cho dung
ta dugc long (chang han 0,2% Tween 80 trong nude mudi dbi voi nghién clru ché
phém udt hodc lactoza d6i v6i nghién ctru bot kho) hoac hop chét, qua duong khi
quan.

Ba muoi dén bén muoi phut trude khi ding HNE, chudt dugc gay lan
cudi bang uretan. Chudt duge dat trén tham néng va duy tri gdy té cho dén khi

chudt bi giét dé dung cho BAL.

Ba gid sau khi dung hop chét/ta duge 16ng, chudt duoc cho dung PBS lam
mAu d6i chimg hodc HNE (ching han 0,1ml dung dich 1000U/ml trong PBS) qua
duong khi quyén.

Chudt bi giét mot gidr sau khi ding iHNE, éng tho va BALF duge thu hoi,
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Sy tich tu t& bao hdng ciu trong BALF dugc dénh gia bang cach so mau quang

phd, bang cach x4c dinh ham luong haemoglobin trong BALF.
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YEU CAU BAO HQ

1. Hop chét ¢6 cong thire (I), hodc mudi duge dung ctia nd

NC

trong do:

A duoc chon tir nhom gdm:
* N—N *N * N—N
ISIESIES
AN N \N

trong d6 nguyén tir nito duoc chi 16 voi diu hoa thi * duoc lién két voi

nhém 4-xyanophenyl va nguyén tir cacbon duoc chi rd voi diu # duoc lién két voi
nguyén tr cacbon ctia vong 2-0x0-2,3-dihydroimidazol;

X dugc chon tir nhom gdm:
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hodc dugc chon tir nhém gém:

Ry \J - R,

Fiy N
va

R: duoc chon tir nhém gdm:

n n Rb\ n
Rs . Re—N « Ry—N! .
m R7 m R7 m R7

n 12 s6 nguyén nam trong khoang tir 1 dén 4,

m béng 0 hozc 1a s6 nguyén nam trong khoang tir 1 dén 4;
t bang 0 hodc 1a sd nguyén ndm trong khoang tir 1 dén 4;
yla s6 nguyén nam trong khoang tir 1 dén 4;

w la s6 nguyén nam trong khoang tir 1 dén 4;

z bang 0 hodc 1;

1 bang 0 hodc 1;

R, 13 -H hoic -(Ci-Cs)alkyl mach théng hodc mach nhéanh;

Rj; 14 -(C1-Cs)alkyl mach thing hozc mach nhanh hodc Ra va Rs c6 thé ciing
nhau tao thanh xycloalkyl;

R4 duoc chon tir nhém gbm -arylen-(Ci-Cs)alkylen-NRaRe, -arylen-(C1-Ca4)-
alkylen-N*RaRoRe, -heteroarylen-(C1-Ca)alkylen-NRdRe, -heteroarylen-(Ci-Cas)-
alkylen-N"RaRbRc va heteroaryl, trong do bt ky trong s6 arylen-(C1-Cs)alkylen-
NRdRe, -arylen-(C1-C4)alkylen-N+RaRbRc, -heteroarylen-(C1-Ca)alkylen-NRaRe, -
heteroarylen-(C1-Ca)alkylen-N"RaReRc va heteroaryl nay c6 thd ty ¥ dugc thé
béng mot hodc nhiéu -(C1-C4)alkyl hodc R4 duogc chon tir nhom gém:
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R;s duoc chon tir nhom gbm aryl-(Ci-Cs)alkylenoxy-, (C1-Cy4)alkyl-OC(O)-
NH- mach thing hogc mach nhénh, -(CH2)-N'RaReRe, -C(0O)-N(R10)(C1-
Cs)alkylen-NRaRe, —C(O)N(Rlo)(C1-C4)alkylen-N+RaRbRc, -C(0)O(C1-Ca)alkylen-
NRdRe, -C(0)O(Ci-Ca)alkylen-N"RaRoRe, ~(CH2)NHC(0)-(C1-Ca)alkylen-NReRe,
_(CH2)NHC(0)~(C1-Ca)alkylen-N* RaRsRe, hode duoe chon tir nhém gdm:

Ry Ra
! R
Re/ Rb/
hd hd
o} (0]
Rio R0
| |
h he
N 0 N* 0
Rd/ O/ R - l
Rp

R duoc chon tir nhom gdm aryl-(C1-Cs)alkylen-OCO-, CF3C(0)-, aryl-(Ci-
Cq)alkylen, mach thing hoic mach nhanh (C1-Cs)alkyl-OC(O)-, -C(0)-(Ci-
Cyq)alkylen-NRaRe, -C(O)-(C1-C4)a1kylen-N+RaRbRc, -C(0)0-(C1-Cy)alkylen-
NRGRe, -C(0)0-(C1-Cy)alkylen-N"RaRoRe -C(0)-N(R10)(Ci-Ca)alkylen-NRaRe,
-C(O)N(Rm)(C1-C4)alkylen-N+RaRbRc;

Ra1a -(C1-Ca)alkyl;

Rp 12 -(C1-Ca)alkyl;
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Rc duoc chon tir -(Ci-Cs)alkyl, aryl-(C1-Cs)alkylen va heteroaryl-(Ci-
Cy)alkylen, trong d6 heteroaryl-(Ci-Ca)alkylen da néu c6 thé tly y dugc thé bang
mdt hodc nhidu nhém -(Ci-Caalkyl;

Rg1a —H hoic -(Ci-Cs)alkyl;

Re 13 —H hodc -(C1-Ca)alkyl;

R~ 13 -H hoic -(C1-Ca)alkyl;

Rs 12 -H hoic -(Ci-Cy)alkyl;

Ry dugc chon tr nhom gdm heteroxycloalkyl, heteroxycloalkyl-(Ci-
Cs)alkylen-, (C1-Cs)alkylen-NRaRe va (C1-Ca)alkylen-N"RaRoRc;

Rio 12 -H hoic -(C1-Ca)alkyl;

trong do bt ky trong s& heteroxycloalkyl, aryl, heteroaryl va aryl-(Ci-
Cyalkylen nay c6 thé tiy y duoc thé bing mét hodc nhiéu nhom doc 1ap duge
chon tir (C1-Ca)alkyl va OR7 va trong d6 nguyén ti nito trong cac nhom
heteroxycloalkyl va heteroaryl co thé 1a bac bbn.

2. Hop chét theo diém 1, trong d6 A 1a

X1a

n béng 2 hodc 3; m béng 0 hoic 2; R7la —H; Rs duge chon tir aryl-(Ci-
Cy)alkylenoxy-, mach thing hosc mach nhanh (C1-C4)alkyl-OC(O)-NH,
C(O)O(C1-C4)a1kylen-N+RaRbRc, —(CHz)tNHC(O)-(C1-C4)a1kylen-NRdRe, -
(CHz)tNHC(O)—(C1-C4)a11<’.ylen-N+ RaRoRc va -C(O)N(R1o)(C1-C4)alkylen—N+RaRbRc
- trong do t béng 0 hodc 1, Ra va Ry doc 1ap 1a -(C1-Ca)alkyl, Re duoc chon tur -
(C1-Cy)alkyl, heteroaryl-(C1-Cs)alkylen va aryl-(C1-Cs)alkylen, RavaRe doc 1ap 1a -
(C1-Ca)alkyl, Ryola -H hodc -(C1-Cy)alkyl.
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3. Hop chét theo diém 1, trong do, A 1a

Rl p—

X1a

RE “: /“oln

o or—-
i‘“\-‘ﬁ i
Vo Ry

n bang 1 hodc 2; m bang 1 hodc 2; R71a —H; Rsla -(CH2)r-N'RaRsRc, trong
d6 t bang 0 hodc 1, Ra va Ry doc 1ap 1a -(Ci-Ca)alkyl, Re duoc chon tir -(Ci-
Cy)alkyl,
heteroaryl-(C1-Ca)alkylen va aryl-(C1-Ca)alkylen.

4, Hop chét theo diém 1, trong d6 A la

S .Y
{ ii::ll
i ii?« :}'
Xla
[
F"\j — "\r..___
T
n bﬁng 2; m bﬁng 2; R71a-H; Rsla
Py

Ra I -(C1-Ca)alkyl; Ry 12 -(C1-Cajalkyl; Ruo 12 -H hode -(C1-Coalkyl.
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5. Hop chét theo diém 1, trong d6 A 1a

X 1a

n bang 2; m bang 2; R71a—H; Rsla

|
TNT

R, 13 -(C1-Caalkyl; Rpla -(C1-Cayalkyl; Reduge chon tlr -(Cr-Cajalkyl.

6. Hop chét theo diém 1, trong d6 A la

X1a

n bang 2; m bang 2; R71a —H hodc ~(C1-Cs)alkyl; Re duoc chon tur aryl-(Ci-
Cs)alkylenoxy-, aryl-(C1-Cs)alkylen-OCO-, CF3C(0O)-, -C(0)-(Ci-Ca)alkylen-
NRaRe, —C(O)O-(C1-C4)a1kylen-N+RaRbRc, -C(O)N(R10)(C1-C4)a1kylen—N+RaRbRc,
va -C(O)-(C1-C4)alkylen-N+RaRbRc trong d6 Rala —H hodc -(C1-Cy)alkyl; Rela -H
hotc -(C1-Cs)alkyl, Rala -(C1-Cs)alkyl; Ry 12 -(C1-Ca)alkyl; Re duge chon tur -(Ci-
Cs)alkyl; Riola -H hodc -(C1-Cy)alkyl.
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7. Hop chét theo diém 1, trong d6 A 1a

X1a

n bing 1 hodc 2; m bing 2; R71a —H hodc ~(Ci-Ca)alkyl; Rava Ry doc lap 1a
-(C1-Cy)alkyl.
8. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém gom:

trans-(4-dimety1aminometyl-xyclohexy1)-amit cia axit 5-[2-(4-xyano-
phenyl)—ZH-pyrazol-3-yl]-4-metyl-2—oxo—3-(3 -triflometyl-phenyl)-2,3-dihydro-
imidazol-1-carboxylic;

(1 S,2S)-2—benzy10xy-xyc10pentyl)—amit cta axit 5-[2-(4-xyano-phenyl)-
2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3 ~triflometyl-phenyl)-2,3 -dihydro-imidazol-1-
carboxylic;

benzyl este clia axit 4-{[5-[2-(4—xyano-phenyl)—ZH-pyrazol—3 -yl]-4-metyl-2-
ox0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-
1-carboxylic;

[1 -(2,2,2-triﬂo-axetyl)-piperidin—4-y1] _amit clia axit 5-[2-(4-xyano-phenyl)-
2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-
carboxylic;

((S)-l-pyridin—4-yl—etyl)—am'1t cta axit 5-[2-(4-xyano-phenyl)-2H-pyrazol—3-
y1]-4-metyl-2-ox0-3-(3 -triﬂometyl-phenyl)-2,3-dihydro-imidazol-l-carboxylic;

((R)-1—pyridin-4-yl-ety1)-amit cua axit 5-[2-(4-xyano-phenyl)—2H-pyrazol—
3-yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -carboxylic;

[3-(4-metoxy-benzy1)-3-aza-bixyclo[3.1.0]hex—6-y1]-amit cua axit 5-[2-(4-
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xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1-carboxylic;

tert-butyl este cta axit (Trans-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-
4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-
amino }-xyclohexyl)-carbamic;

(trans-4-dimetylamino-xyclohexyl)-amit cla axit 5-[2-(4-xyano-phenyl)-
2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-
carboxylic;

tert-butyl este cua axit (3 aS,5R,6aR)-5-{[5-[2-(4 -xyano-phenyl)-2H-
pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-
cacbonyl]-amino}-hexahydro -Xyclopenta[c]pyrol—2-carboxylic

[(S)-1 -metyl-2-(4-metyl-piperazin-1 -y1)-2-oxo-etyl]-amit cta axit 5-[2-(4-
Xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1-carboxylic;

tert-butyl este cha axit (3aR,58,6aS)-5-{[5-[2-(4 -xyano-phenyl)-2H-
pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3 -dihydro-imidazol-1-
cacbonyl]-amino} -hexahydro-xyclopenta[c] pyrol-2-carboxylic

[(S)-1-(1 -rnetyl—piperidin-4-ylcarbamoyl)-etyl] -amit ca axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-dihydro-
imidazol-1-carboxylic;

[(S)-1 -(4-dimetylaminometyl-phenyl)-etyl]-arnit cua axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-dihydro-
imidazol-1-carboxylic;

[1-(3 -dimetylamino-propionyl)-piperidin-4-yl] -amit cta axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-dihydro-
imidazol-1-carboxylic;

[(S)-1-(5 -dimetylaminometyl-oxazo1—2-y1)-etyl] -amit cua axit 5-[2-(4-
Xyano-phenyl)-ZH-pyrazol—3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-

dihydro-imidazol-1 -carboxylic;
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[1-(2-dimetylamino-axetyl)-piperidin-4-yl] -amit cla axit 5-[2-(4-xyano-
phenyl)-2H-pyrazol-3-yl]-4-metyl-2-ox0-3 -(3-triflometyl-phenyl)-2,3-dihydro-

imidazol-1-carboxylic;

{(S)-1-[metyl-(1 -metyl-piperidin—4-ylmetyl)-carbamoyl] -etyl}-amit clia axit
5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-
2,3-dihydro-imidazol-1-carboxylic;

[(S)-2-(4—dimetylamino-piperid'm—1 -yl)-1 -metyl-2-oxo-etyl]-amit cla axit 5-
[2-(4-xyano-phenyl) -2H-pyrazol-3-yl]-4-metyl-2-ox0-3 -(3-triflometyl-phenyl)-2,3-

dihydro-imidazol-1-carboxylic;

{(S)-1- [(2-dimety1amino-etyl)—metyl-carbamoyl] -etyl}-amit cia axit 5-[2-
(4 -xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-o0x0-3-(3 -triflometyl-phenyl)-2,3-

dihydro-imidazol-1-carboxylic;

[(S)-1-(5 —dimetylaminometyl—oxazol-2-y1)-2-metyl-propyl]-amit cua axit 5-
[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-

dihydro-imidazol-1 -carboxylic;

[(S)-1-(5 -dimetylaminometyl—oxazo1—2-yl)-propy1] -amit cta axit 5-[2-(4-
xyano-phenyl)-2H—pyrazol-3 ~yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1 -carboxylic;

[1-(5 -dimetylaminometyl—oxazol—2-yl)-xyclopropyl] -amit cta axit 5-[2-(4-
xyano-phenyl)-ZH-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1 -carboxylic;

[1-(5 -dimetylaminometyl-oxazo1-2-yl)- 1-metyl-etyl]-amit clia axit 5- [2-(4-
xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1 -carboxylic;

[1 -(2-dimety1amino—axetyl)-4-metyl-piperidin—4-yl]-amit cua axit 5-[2-(4-
xyano-phenyl)—2H-pyrazol-3 -yl]-4-metyl-2-o0x0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1-carboxylic;

[trans-4-(2-dimety1amino-axetylamino)—xyclohexyl] -amit cua axit 5-[2-(4-

xyano-phenyl)-2H-pyrazol-3-yl]-4-mety1—2—0xo-3-(3 -triflometyl-phenyl)-2,3-
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dihydro-imidazol-1-carboxylic;

{trans-4- [(2-dimetylamino-axetylamino)-metyl] -xyclohexyl}-amit cla axit
5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3 -triflometyl-phenyl)-
2,3-dihydro-imidazol-1-carboxylic;

{(S)-1-[metyl-(1-metyl-piperidin-4 -yl)-carbamoyl]-etyl}-amit ctia axit 5-[2-
(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3 -triflometyl-phenyl)-2,3-
dihydro-imidazol-1-carboxylic;

(Trans-4-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexylmetyl)-
trimetyl-amoni benzen sulfonat;

Benzyl-(trans-4-{[5- [2-(4-Xyano-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
xyclohexylmetyl)-dimetyl-amoni bromua;

(Trans-4-{[5 -[2-(4-Xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} ~xyclohexylmetyl)-
etyl-dimetyl-amoni benzen sulfonat;

4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1,1-dimetyl-
piperidini benzensulfonat;

(R)-3-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-1,1-dimetyl-
pyrolidini benzensulfonat;

(S)-3-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-1,1 -dimetyl-
pyrolidini benzensulfonat;

4-(1-{[5-[2-(4 -Xyano-phenyl)-ZH-pyrazol—3 -yl]-4-metyl-2-oxo0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-etyl)-1,1 -dimetyl-

piperidini benzen sulfonat;
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(1S,3R,5R)-3-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino}-8, 8-dimetyl-8-
azonia-bixyclo[3.2.1]octan benzen sulfonat;

(3aS,5R,6aR)-5-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-oxo0-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-2,2-dimetyl-
octahydro-xyclopenta[c]pyrolium benzen sulfonat;

4-((S)-1-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro _imidazol-1-cacbonyl]-amino}-etyl)-1-metyl-
pyridini benzen sulfonat;

(1R,3S,55)-3-{[5- [2-(4-xyano-phenyl)-2H—pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-8,8-dimetyl-8-
azonia-bixyclo[3.2.1]octan benzen sulfonat;

4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1,1-dietyl-piperidini
benzen sulfonat;

(Trans-4-{[5- [2-(4-xyano—phenyl)-2H—pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclohexyl)-
trimetyl-amoni benzen sulfonat;

4-((S)-1-{[5- [2-(4—xyan0-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] ~amino }-etyl)-1-etyl-pyridini
benzen sulfonat;

Benzyl-(trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexyl)-
dimetyl-amoni bromua;

(Trans-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} -xyclohexyl)-etyl-
dimetyl-amoni benzen sulfonat;

(Cis-4-{[5 -[2-(4-Xyano-phenyl)-2H—pyrazol—3 -yl]-4-metyl-2-0x0-3 -(3-
triflometyl-phenyl)-2,3-dihydro _imidazol-1-cacbonyl]-amino}-xyclohexyl)-

-120-



33691

trimetyl-amoni benzen sulfonat;

Benzyl-(cis-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino} -xyclohexyl)-
dimetyl-amoni bromua;

4-(1-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-1-metyl-etyl)-1-
metyl-pyridini benzen sulfonat;

(Cis-4-{[5-[2-(4-xyano-phenyl) -2H-pyrazol-3-yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-xyclohexyl)-etyl-
dimetyl-amoni benzen sulfonat;

1-Benzyl-4-((S)-2-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-
0x0-3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} -
propionyl)-1 -metyl-piperazin-1-ium bromua;

4-((S)-2-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-propionyl)-1,1-
dimetyl-piperazin-1-ium benzen sulfonat;

2-{[5- [2—(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-7,7-dimetyl-7-
azonia-spiro[3.5]nonan benzen sulfonat;

4-((R)-1-{[5-[2-(4 -xyano-phenyl)—2H-pyrazol-3 -y1]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino } -etyl)-1-metyl-
pyridini benzen sulfonat;

(Cis-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclohexylmetyl)-
trimetyl-amoni benzen sulfonat;

Benzyl-(cis-4-{[5-[2-(4 -xyano-phenyl)-ZH-pyrazol—3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-

xyclohexylmetyl)-dimetyl-amoni bromua,
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(Cis-4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexylmetyl)-
etyl-dimetyl-amoni benzen sulfonat;

(3aR,58,6a8)-5-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3-y] -4-metyl-2-oxo0-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-2,2-dimety]l-
octahydro-xyclopenta[c]pyrolium benzen sulfonat;

4-((S)-2-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-propionylamino)-
1,1-dimetyl-piperidini benzen sulfonat;

[4-((S)-1-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-etyl)-benzyl]-
trimetyl-amoni benzen sulfonat;

[4-((S)-1-{[5- [2-(4-xyano-phenyl)-ZH—pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-etyl)-benzyl]-
trimetyl-amoni benzen sulfonat;

[5-((S)-1-{[5- [2-(4-xyano-phenyl)-ZH—pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-etyl)-

[1,2,4] oxadiazol-3-ylmetyl]-trimetyl-amoni benzen sulfonat;

[2-(4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-piperidin-1-yl)-2-
oxo-etyl]-trimetyl-amoni benzen sulfonat;

4-{[((S)-2-{[5-[2-(4 -xyano-pheny]) -2H-pyrazol-3-yl] -4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino} -propionyl)-metyl-
amino]-metyl}-1,1 -dimetyl-piperidini benzen sulfonat;

[5-((S)-1-{[5- [2-(4-Xyano-phenyl)-2H—pyrazo1-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1 -cacbonyl]-amino}-etyl)-

[1 ,3,4]0xadiazol-2-ylmetyl]-trimetyl-amoni benzen sulfonat;

[2-((S)-1-{[5- [2-(4-Xyan0-phenyl)-2H-pyrazol—3 -yl]-4-metyl-2-0x0-3-(3-

triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-etyl)-oxazol-5-
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ylmetyl]-trimetyl-amoni benzen sulfonat;

[3-(4-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-1-yl)-3-
oxo-propyl]-trimetyl-amoni benzen sulfonat;

9-{[5-[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-3,3-dimetyl-3-
azonia-spiro[5.5]undecan benzen sulfonat;

(Cis-3-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclobutylmetyl)-
trimetyl-amoni benzen sulfonat;

(Trans-3-{[5 —[2—(4-Xyano-phenyl)-ZH—pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclobutylmetyl)-
trimetyl-amoni benzen sulfonat;

[1-((S)-2-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-propionyl)-
piperidin-4-yl]-trimetyl-amoni benzen sulfonat;

Benzyl-[1-((S)-2-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-oxo-
3-(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-propionyl)-
piperidin-4-yl]-dimetyl-amoni bromua;

{2-[((S)-2-{[5- [2-(4-xyano-phenyl)-ZH—pyrazo1—3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-propionyl)-metyl-
amino]-etyl}-trimetyl-amoni benzen sulfonat;

(Trans-4-{[5- [2-(4-Xyano-phenyl)—ZH-pyrazol—3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclohexyl)-
dimetyl-[1,2,4]oxadiazol-3 -ylmetyl-amoni clorua;

[2-((S)-1-{[5- [2-(4-xyano-phenyl)-ZH-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-2-metyl-propyl)-

oxazol-5-ylmetyl]-trimetyl-amoni benzen sulfonat;
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[2-((S)-1-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-propyl)-oxazol-5-
ylmetyl]-trimetyl-amoni benzen sulfonat;

(4-{[5 -[2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexyl)-
dimetyl-(5-metyl-isoxazol-3 -ylmetyl)-amoni clorua;

(4-{[5-[2-(4-xyano -pheny!)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-xyclohexyl)-(2,5-
dimetyl-2H-pyrazol-3 -ylmetyl)-dimetyl-amoni clorua;

{2-[(trans-4-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3-y1] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-
xyclohexancacbonyl)-amino] -etyl}-trimetyl-amoni benzen sulfonat

[2-(1-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-1-metyl-etyl)-
oxazol-5-ylmetyl]-trimetyl-amoni benzen sulfonat;

[2-(1-{[5- [2-(4-Xyano-phenyl)-2H—pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino }-xyclopropyl)-
oxazol-53-ylmetyl]-trimetyl-amoni benzen sulfonat;

{2-[(Cis-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
xyclohexancacbonyl)-amino] -etyl}-trimetyl-amoni benzen sulfonat;

{2-[(Cis-3-{[5- [2-(4—xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
xyclobutancacbonyl)-amino] -etyl}-trimetyl-amoni benzen sulfonat;

[2-(Trans-4-{[5-[2-(4 -xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
xyclohexanc acbonyloxy)-etyl]-trimetyl-amoni benzen sulfonat;

{2-[(Trans-3-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-y1] -4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino -
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xyclobutanc acbonyl)-amino]-etyl} -trimetyl-amoni benzen sulfonat;

[2-(4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino }-4-metyl-piperidin-
1-y1)-2-oxo-etyl]-trimetyl-amoni benzen sulfonat;

+[2-(1-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino } -etyl)-thiazol-4-
ylmetyl]-trimetyl-amoni benzen sulfonat;

{[(Trans-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl]-amino }-xyclohexylmetyl)-
carbamoyl]-metyl}-trimetyl-amoni benzen sulfonat;

[(Trans-4-{[5- [2-(4-xyano-phenyl)-2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-
xyclohexylc arbamoyl)-metyl]-trimetyl-amoni benzen sulfonat;

[1-(Trans-4-{[5-[2-(4 ~xyano-phenyl)-2H-pyrazol-3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 ~dihydro-imidazol-1-cacbonyl] -amino}-
xyclohexancacbonyl) -piperidin-4-yl]-trimetyl- amoni benzen sulfonat;

{2-[(Trans-4-{[5- [2—(4-xyan0-pheny1)—2H-pyrazol-3 -yl]-4-metyl-2-0x0-3-
(3-triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino -
xyclohexancacb onyl)-metyl-amino]-etyl} -trimetyl-amoni benzen sulfonat;

4-[(Trans-4-{[5- [2—(4-xyano-phenyl)-ZH-pyrazol—3 -y1]-4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3-dihydro-imidazo ]-1-cacbonyl]-amino}-
xyclohexancacbonyl)-amino]- 1,1-dimetyl-piperidini benzen sulfonat;

4-[((S)-2-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-ox0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-propionyl)-metyl-
amino]-1,1-dimetyl-piperidini benzen sulfonat;

{2-[(4-{[5-[2-(4-xyano -phenyl)-2H-pyrazol-3-yl] -4-metyl-2-0x0-3-(3-
triflometyl-phenyl)-2,3 -dihydro-imidazol-1-cacbonyl] -amino}-piperidin-1-

cacbonyl)-amino]-etyl}-trimetyl—amoni benzen sulfonat;
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[2-(4-{[5-[2-(4-Xyan0-phenyl)-ZH-pyrazol-3-yl]-4-metyl-2-oxo-3—(3-
triflometyl-phenyl)-2,3-dihydro-imidazol-1 -cacbonyl]-amino}-piperidin-1-
cacbonyloxy)-etyl]-trimetyl-amoni benzen sulfonat;

[2-(4-{[1-(4-xyano-phenyl)-5 "_metyl-2'-ox0-1'-(3-triflometyl-phenyl)-1',2'-
dihydro-1H- [2,4']biimidazolyl-3'-cacbonyl]-amino}-piperidin—l-yl)-2-0x0-ety1]-
trimetyl-amoni benzen sulfonat.

9. Dugc phdm chira hop chit theo diém bat ky trong sb chc didm tir 1 dén 8 va chét

mang hoic t4 duoc duoc dyung.
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