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Linh vue ky thudt dwoc dé cap

Sang ché dé cap dén cac hop chit dj vong, trong d6 hop chét nay la cac dan xudt
pyrimidinon c6 cac dic tinh e ché elastaza bach cau trung tinh cua ngudi va hitu ich

trong lidu phap diéu tri bénh.
Tinh trang ky thuat ciia sang ché

Elastaza bach cdu trung tinh cua ngudi (human neutrophil elastase-HNE) la
32kDa serin proteinaza dugc tim thiy trong hat bach ciu trung tinh ua azua. N6 dong
vai trd trong viéc lam thoai bién khoang rong protein co chat ngoai bao. bao gdm
fibronectin, laminin, proteoglycan, colagen Typ III va Typ IV cung nhu elastin (Bieth,
G. 'n Regulation of Matrix accumulation, Mecham, R.P. (Eds), Academic Press, NY,
USA 1986, 217-306). HNE da dugc cho la dong vai trd quan trong trong qua trinh noi
can bing thong qua viéc sira chita va sip xép md bi tén hai thong qua su thoai bién
protein cdu tric mo. No ciing lién quan dén viéc bao vé chéng lai sy xam l4n cua vi
khudn bing viéc thoai bién thé vi khuin. Ngoai tac dung cua nd déi voi md co chit,
HNE ¢6 lién quan dén viéc diéu hoa ting sy biéu hién gen IL-8 va cling gdy ra su giai
phong IL-8 tir té bao biéu md phdi. Trong md hinh déng vat vé bénh nghén phdi man
tinh do sy phoi trin véi khoi thude 14 gy ra, cac chit rc ché phéan tir nho va chét e
ché protein cia HNE trc ché sy dap Ung viém va phat trién bénh khi thiing (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). Do d6, HNE dong vai trd trong viéc pha
huy co chat va trong viéc khuéch dai cac dap tng viém trong bénh nghén duong ho
hép trong d6 dong tran vao cua bach cAu trung tinh 1a ddu hi¢u dic trung. Thyc vy,
HNE duge cho la dong vai tro trong vai bénh phéi, bao gdm bénh nghén phdi man tinh
(chronic obstructive pulmonary disease-COPD), xo nang (cystic fibrosis-CI). hoi
chitng suy ho hip cip (acute respiratory distress syndrome-ARDS), bénh tran khi phi,
bénh viém phdi va chitng xo hoa phdi. Cling ¢6 lién quan dén vai bénh tim mach trong
d6 viéc tao hinh lai mé la dugc bao gbm, vi du trong bénh suy tim va tao ra thuong ton

mé do thiéu mau cuc bd sau khi nhoi mau co tim cép tinh.
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COPD la thuat ngit bao chum bao gdm ba tinh trang bénh ly khac nhau, tat ca
trong s& ching gop phan vao viéc lam han ché dong khi: bénh viém phé quan man
tinh, bénh khi thiing va bénh duong hé hdp nho. Thong thudng, tat ca ba tinh trang
bénh ndy sé ton tai lam thay ddi cac pham vi & ngudi bénh méc COPD, va tat ca ba
tinh trang bénh nay c6 thé 1a do ching viém qua trung gian bach cdu trung tinh, nhu
duoc hd tro bdi sb lugng bach ciu trung tinh gia ting dugc quan sat trong dich ro phé
quan phé nang (BAL) cua ngudi bénh COPD (Thompson, A.B.; Daughton, D.; et al.
Am. Rev. Respir. Dis. 1989, 140, 1527-1537). Yéu t6 quyét dinh gy bénh chinh &
COPD da duoc cho la su cdn bang proteaza-khang-proteaza (cling da duoc biét dén la
“elastaza:khang-elastaza theo ly thuyét”), trong d6 su thiéu can bang cia HNE va
khang proteaza ndi sinh nhu al-antitrypsin (a1-AT), chét trc ché proteaza bach cau bai
tiét (SLPI) va tién elafin din dén cac rdi loan viém khac nhau cia COPD. Cac ca thé
ma c6 thidu hut di truyén vé chit (rc ché proteaza al-antitrypsin phat trién bénh khi
thiing ma muc do trdm trong gia ting theo thoi gian (Laurrell, C.B.; Erikkson, S
Scand. J. Clin. Invest. 1963 15, 132-140). Do d6, lugng du ctia HNE bi pha huy, dan
dén viéc pha v hinh thai hoc cua phdi v6i viéc mét tinh dan héi va phat vo su gin phé
nang cia duong ho hip trong phdi (bénh khi thiing) trong khi mét cach déng thoi lam

gia ting vi mach va bai tiét qua mirc dich nhdy (bénh viém phé quan man tinh).

Cho dén nay, vai chét rc ché bach cdu trung tinh cta nguoi da dugc boe 10
trong linh vuc ndy. Cu thé 1, cong bd don qudc t& s6 WO2011/110858 va
WO02011/110859 mé ta mot sb din xuit pyrimidin c6 cac dac tinh wc ché elastaza
bach cdu trung tinh clia ngudi va sir dung ching trong li¢u phap diéu tri bénh.

Cho dén nay, mic du vai chat &c ché HNE dé dugc boc 19 trén ddy, nhung van
c6 nhu cAu dbi vai cac chét tre ché HNE khac. Cu thé 1a, vin co nhu ciu doi vdi cac
chét e ché HNE khac tao ra hiéu luc tang d6i voi su e ché enzym HNE. Cu thé 1a,
cac loi ich cling s€ la viéc nhan dang chit rc ché HNE hon nira tao ra hiéu luc tang doi
v4i su e ché enzym HNE va ma sé thé hién profin phat trién thich hop nhu diéu tri
bang viéc xong.

Sang ché giai quyét cac nhu ciu duge ké dén trén day bang cach dé xuét hop

chat cua sang che.
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Ban chét ky thuit ciia sang ché
Sang ché dé xuit cac hop chat la cac chit (rc ché cua HNE va hiru ich trong
viéc diéu tri bénh hodc tinh trang bénh trong do hoat tinh HNE dong vai trd riéng

phan.

Theo mot khia canh, sang ché dé xuat hop chét ¢ cong thic (I), hoic mubi

duoc dung cua no:

trong do,

A la CH;

B la CH;

D la CH;

R; duge chon tir danh muc goém c¢o:
- hydro;

- (C1-Coalkyl;

- NR7Rg(C1-Ce)alkyl;

- (C1-Cyq)alkenyl;

- phenyl(Ci-Ce)alkyl, trong d6 vong phenyl nay tuy y dugc thé bang nhom
NR5R6(C1-Ce)alkyl hodc béng N*R15R16R17(C1-Ce)alkyl;

- nhom -CH2(CH2).OH;
- nhom -(CH2):CONR;sRGe;

- nhom -(CH2)»SO2NRsRe;
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- nhom -CH,-(CH2)aNR5SO2Rs;
- nhom -(CH2)-(CsHa)-SO2(C;i-Ca)alkyl;

- nhém -(CH2)SO2(Ci-Ca)alkyl, trong do (Ci-Csalkyl tuy y dugc thé bing
nhom -NR5R 6 hodc -N*R5R16R17;

- nhém -SO;-phenyl, trong d6 vong phenyl nay tuy y dugc thé bang NR7Rs(Ci-
Ce)alkyl; va

- nhém -(CHa)s-W, trong d6 W la vong heteroaryl ¢6 tir 5 dén 6 canh ma tuy y
duogc thé bang nhom -SO(C-Cs)alkyl;

nla 1, 2 hoac 3;
tla 0, 1,2 hoac 3;
rla0, 1,2, 3 hoic4,

Rs dugc chon tr nhém gdém co: hydro, (C1-Ce)alkyl, NRieRis(Ci-Ce)alkyl va
N*R17R15R16(C1-Ce)alkyl;

Re 1a hydro hodc (Ci-Ce)alkyl;

R, dugc chon tr nhom gdm co: hydro, (Ci-Ce)alkyl, (Ci-Ce)alkylcarbonyl, -
SO2(Ci-Cas)alkyl va NR16R15(C1-Ce)alkyl;

Rs 1a hydro hodc (Ci-Ce)alkyl;

theo cach khac, Ry va Rs cling véi nguyén ti nito ma ching duge gén vao cd thé
tao thanh hé vong (Cs-C7)heteroxycloalkyl ma tuy y duoc thé bing mot hodc nhiéu

nhom (Ci-Cs) alkyl va oxo;
Ri¢ 1a hydro hodc (C-Ce)alkyl;
Ris la hydro hodc (Ci-Ce)alkyl;
Ry7 1a hydro hodc (Ci-Ce)alkyl;
R; la nhom -C(O)-XRy;
X 1a nhom hoa tri hai -O-;

R4 13 nhom dugc chon tir danh muc gom co:
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- hydro;
- (Ci-Ce)alkyl;

R2 1a nhom -[CH;],-G-[CH:];-CH2-N"R22R23R24

hodc Rz la nhom:

+/ R38
tepeteie

Ris la hydro hodc (Ci-Ce)alkyl;

Ri9 la hydro hodc (Ci-Ce)alkyl;

R30 duge chon tir nhom gdm co: hydro, (C1-Ce)alkyl, (C1-Ce)alkyINR1sR 19;

R2; la hydro hodc (Ci-Ce)alkyl;

j ndm trong khoang tir 0 dén 4;

y nam trong khoang tir 0 dén 4;

G 1a cdu lién két c6 hoa trj hai duge chon tir nhom gdm c6: mét lién két, C2-Ce-
alkynylen, (C3-Ce)xycloalkylen, mono hodc heteroxycloalkylen hai vong, -[CONRas]-;

R2s la hydro hoac (Ci-Ce)alkyl;

Ry duge chon tir nhém gdm cd: (Ci-Co)alkyl, ma (Ci-Ce)alkyl tuy y duge thé
bing mot hoic nhiéu nhom (C3-Ce)xycloalkyl, phenyl, benzyl, CN, -OR26, -SO2R2, -
CO3Rz, -CONR26R27 hodc -SO2NR26R27 ; (C3-Cro)xycloalkyl ma tuy y duoc thé bang
mdt hodc nhiéu nhom -ORa¢; va (C4-Cr)heteroxycloalkyl ma tuy y dugc thé bang mot

hodc nhiéu nhom -SO2Rs;
R26 1a hydro hodc (Ci-Ce)alkyl;
R37 1a hydro hodc (Ci-Ce)alkyl;

Ry3 14 hydro hoac (Ci-Ce)alkyl, ma (C1-Ce)alkyl tuy y duoc thé bang mt hodc
nhidu nhom -ORa9, -SO2R29, -CONR29R30;
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R4 1 hydro hodc (Ci-Ce)alkyl, ma (Ci-Ce)alkyl tuy y dugc thé bang mot hodc

nhiéu nhom -OR3y;

theo cach khac, Ras va Ras cling véi nguyén tir nito ma ching dwgc gin vao ¢d
thé tao thanh hé vong di vong mot vong hodc hai vong no c¢6 tr 5 dén 11 canh ma tuy
y dugc thé bing mot hodc nhiéu nhém -ORas, halo, Ci-Cs alkyl, -SO2R33, -CONR33R34
hoac -SO2NR33R34; va ma vong mot vong hodc hai vong no co tir 5 dén 11 canh tuy y

chira nguyén tir khic loai khac ma la oxygen hodc nito hodc nhom -SO»-;

hodc Rz cung voi Ras, Rag va nguyén tu nito ma ching dugc gan vao, co thé tao

thanh hé vong di vong hai vong dugc tao cau;
R2s1a hydro hodc (Ci-Ce)alkyl;
R29 la hydro hoac (Ci-Ce)alkyl;
R30 1a hydro hodc (Ci-Ce)alkyl;
Ra1 1a hydro hoac (Ci-Ce)alkyl;
R32 la hydro hodc (Ci-Ce)alkyl;
R33 1a hydro hodc (Ci-Ce)alkyl;
R34 12 hydro hodc (Ci-Ce)alkyl;

Ris 1a mot hodc hai phin tir thé tuy y & mdi truong hop duge chon tir danh muc
gdm cd: (Ci-Ce)alkyl, (Ci-Ce)alkoxyl, hydroxyl, hydroxyl-C;-Ce-alkyl, halo;

trong d6, néu mot hodc nhiéu nhom N'RisRi6R17- ¢6 mét, ching tao thanh mudbi
bac bdn véi ion trai ddu dugc dung;

va trong d6 cac nhom tir Rs dén Rag, va n co thé c6 cing nghia hodc cac nghia
khac nhau & mdi trudng hop, néu co mit trong nhiéu hon mot nhom,

Céc hop chét ¢ cong thirc (I) co thé duoc tao ra ¢ dang mudi, cu thé 1a mudi
duge dung, N-oxit, hydrat, solvat va dang da hinh cua no. Tham chiéu bit ky dén hop
chét trong ban md ta nay hodc tham chiéu dén “hop chit cia sang ché”, “hop chit ¢
cong thue (I)”, va tuong tu bao gdm cac hop chit néu ¢ dang mudi, N-oxit, hydrat,

solvat hoidic dang da hinh.
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Hop chét cua sang ché co thé dugc st dung trong diéu tri hodc ngén ngura bénh
c6 lién quan dén HNE, vi du bénh nghén phéi man tinh (COPD), chitng gian phé quan,
bénh viém phé quan man tinh, chimg xo hoa phdi, bénh viém phdi, hoi chimg suy ho
hép cip (ARDS), bénh tran khi phdi, bénh khi thiing do hut thudc va xo nang.

Do do, khia canh khac cua sang ché la (i) dugc phdm bao gdm hop chat cua
sang ché va chit mang hodc ta duge dugc dung; va (i) sir dung hop chét cla sang ché
dé san xuét thudc dé diéu tri hodc ngin ngira bénh hodc tinh trang bénh co lién quan
dén HNE,

Theo mdt phuong an, sang ché dé xuit hop chit ¢ cong thire (IB), hodc mudi

duoc dung cua no:

R,
F
R, O\\( N—\/<r\1 FF
B— N
Ne— N (IB)
A—D

trong do,

A la CH;

B la CH;

D la CH;

R; dugc chon tir danh muc gém co:
- hydro;

- (C1-Ce)alkyl;

- NR7Rg(C-Ce)alkyl;

- (C1-Cy)alkenyl;

- phenyl(Ci-Ce)alkyl, trong d6 vong phenyl nay tuy y dugc thé bang nhom
NR sR16(C1-Cs)alkyl hodc bing N*RisR16R17(Ci1-Co)alkyl;

- nhom -CH2(CH2),OH;
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nhom -(CH32)nCONRSsRe;

nhém -(CH2)»SO2NRsRs;

nhom -CH2-(CH2)aNRsSO2R;

nhom -(CH2)-(CeH4)-SO2(C1-Ca)alkyl;

nhém -(CH2):SO2(Ci-Ca)alkyl, trong d6 (Ci-Ca)alkyl tuy y dugc thé bing
nhom -NRsR 16 hodc -N"RsR6R17;

- nhém -SO,-phenyl, trong dé vong phenyl nay tuy y dugc thé bing NR7Rg(Ci-
Ce)alkyl; va

- nhém -(CHa)a-W trong d6 W 1a vong heteroaryl co tir 5 dén 6 canh ma tuy y
duoc thé bang nhom -SO2(Ci-Ca)alkyl;

nla 1, 2 hoic 3;
tla0, 1, 2 hodc 3;
rla0, 1,2, 3 hoic 4;

Rs dugc chon tir nhém gdém co: hydro, (Ci-Ce)alkyl, NRisRi5(Ci-Ce)alkyl va
N*R17R15R16(C1-Ce)alkyl;

Re la hydro hodc (Ci-Ce)alkyl;

R; dugc chon tir nhom gdm c6: hydro, (Ci-Ce)alkyl, (Ci-Ce)alkylcarbonyl, -
SO2(C1-Cy)alkyl va NRj6R15(Ci-Co)alkyl;

Rs la hydro hodc (Ci-Ce)alkyl;

theo cach khac, R7 va Rg cung véi nguyén tr nito ma chung dugc gén vao co thé
tao thanh hé vong (Cs-C7)heteroxycloalkyl ma tuy y dugc thé bang mét hoac nhiéu

nhom (C1-Cs) alkyl va oxo;
Ri6 la hydro hoac (Ci-Ce)alkyl;
Ris la hydro hodc (Ci-Ce)alkyl;
Ri7 1a hydro hodc (Ci-Coe)alkyl;

R3 la nhom—C(O)-XR4;
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X la nhom hoa tri hai -O-;

R 13 nhom dugc chon tir danh muc gdém co:
- hydro;

- (C1-Ce)alkyl;

R: 12 nhom -[CHa2]y-G-[CH:2[;-CH2-N"R22R23R24

hodc Rz 1a nhom:

+/ R38
Hebetaton D

Ris 1a hydro hodc (Ci-Ce)alkyl;
Ri9 1a hydro hodc (Ci-Ce)alkyl;
R39 duge chon tir nhom gdm c¢6: hydro, (Ci-Ce)alkyl, (Ci-Cs)alkyINR1sR9;
R2: 1a hydro hodc (Ci-Ce)alkyl;
j ndm trong khoang tir 0 dén 4;
y nim trong khoang tir 0 dén 4;

G la chu lién két co hoa trj hai dugc chon tir nhom gdm c6: mot lién két, C2-Cs-

alkynylen, - CONRas]-;
R2s 1a hydro hodc (C-Ce)alkyl;

R22 la duge chon tir nhom gdm co: (C1-Ce)alkyl, ma (Ci-Ce)alkyl tuy y duge
thé bang mot hodc nhiéu nhom -ORze, -SO2R26, -CO:2R26, -CONR26R27 hodc -
SO;NR26R27; (C3-Ce)xycloalkyl; va (Cs-Co)heteroxycloalkyl;

R26 1a hydro hodc (Ci-Ce)alkyl;
R27 1a hydro hodc (Ci-Ce)alkyl;

Rz; la hydro hoidc (Ci-Ce)alkyl, ma (Ci-Ce)alkyl tuy y dugc thé bang mot hoac
nhiéu nhom —ORyy, -SO2R29-CONR29R30;

-10-
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Ry 12 hydro hodc (C1-Celalkyl, ma (Ci-Ce)alkyl tuy y duogc thé bang mét hoic
nhiéu nhom -ORs1;

theo cach khac, Ras va Ray cling v6i nguyén tir nito ma ching duge gin vao c6
thé tao thanh a hé vong di vong mét vong hodc hai vong no ¢ tr 5 dén 11 canh ma
tuy v duge thé bang mét hode nhiéu nhom —ORag, halo, Ci-Ce alkyl, -SO:2R33, -CO2R33,
-CONR33R 33 hodc -SO:NR33R34: va ma vong mdt vong hodc hai vong no ¢ tr 5 dén
11 canh tuy y chira nguyén tr khac loai khac ma la oxy hodc nito hodc nhém -8O:-;

hodc Rzz cing vai Ras, Rz vanguyén tu nito ma chung dugce gin vao, ¢o thé tao

thanh hé vong dj vong hai vong dugc tao cau;
R3s 1a hydro hoic (C1-Cealkyl;
R29 1a hydro hodc (Ci-Ce)alkyl;
R0 1a hydro hoac (Ci-Ce)alkyl;
R31 1a hydro hodc (C;-Cealkyl;
Rz 1a hydro hoac (Ci-Celalkyl;
R33 1a hydro hodc (Ci-Ce)alkyl;
R 1a hydro hodc (Ci-Ce)alkyl;

R3s 13 mot hodc hai phén tir thé tuy ¥ & mdi truéng hop duoce chon tir danh muc
gdm co: (C1-Ce)alkyl, (Ci-Ces)alkoxyl, hydroxyl-Ci-Ce-alkyl, halo;

trong d6, néu mot hodc nhiéu nhom N*RisRi¢R17- ¢ mit, ching tao thanh mudi
bac bbn vdi ion trai ddu dugc dung;

va trong d6 cac nhom tir R; dén Rs; van co thé ¢co cung nghia hodc cac nghia
khéac nhau & mdi truong hop, néu c6 mat trong nhiéu hon mot nhom.
M0 ta chi tiét sang ché

Thuat ngir

Thuat ngir “(C,-Cp)alkyl” trong dé a va b la s6 nguyén dong dé chi goc alkyl
mach thing hodc mach nhanh co tur a dén b nguyén tir cacbon. Do do, khiala l vab la
6, vi du, thuit ngir bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-

butyl, t-butyl, n-penty! va n-hexyl.

11-
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Thuét ngir “(Ca-Ch)alkenyl” trong d6 d va b 1a s6 nguyén dung dé chi phén alkyl
mach thdng hodc mach nhanh c6 tir d dén b nguyén tr cacbon c0 it nhit mot lién két
ddi hoé hoc 1ap thé E hodc Z, néu co thé ap dung. Do do6, khid 1a 2 va b 1a 6, vi du,

thuat ngit bao gdm, vi du, vinyl, allyl, 1- va 2-butenyl va 2-metyl-2-propenyl.

Thuat ngit “(Cqe-Co)alkynyl” dung dé chi cic mach cacbon mach thang hoac
mach nhanh c6 mot hodc nhiéu lién két ba trong d6 sb nguyén tir la nim trong khoang

tr 2 dén 6.

Theo cach tuong tu, thudt nglt “(Cy-Cp)alkynylen” dung dé chi gbe “(Cy-
Cp)alkynyl” hoa tri hai nhu dugce xac dinh trén day.

Thuat ngit “NRisRis(Ca-Ch)alkyl”, “NRisRis(Ca-Cpalkyl” hodc “NR7Rs(Ca-
Cp)alkyl”, trong d6 a va b la nhu dugc xac dinh trén déy, dung dé chi cac nhom “(Ce-
Cy)alkyl” duge xac dinh trén day, trong do mot nguyén tir hydro 1an luot dugc thay thé
bang mot nhom -NRsR 16, -NRigR19 hodc -NR7Rs.

Thuét ngit “N*RisR16R17(Ca-Cp)alkyl” trong d6 a va b la nhu dugc xac dinh trén
ddy, ding d& chi nhom “(Ca-Cy)alkyl” dugc xac dinh trén ddy trong do mt nguyén tu

hydro dugc thay thé bang mot nhom - N*RisRis Riv.

Thuét ngir “phenyl(Ca-Cy)alkyl” dung dé chi cac gdc “(Ca-Cy)alkyl” dugc xac
dinh trén day, trong d6 mdt nguyén tu hydro dugc thay thé bang mot nhom phenyl.

Thuat ngit “(Ca-Co) xycloalkyl”, trong d6 a va b la s& nguyén, dung dé chi cac
nhom hydrocacbon mét vong, hai vong hodc ba vong no chua tu a dén b nguyén tr
cacbon vong, néu thich hop. Cac vi du bao gdm xyclopropyl, xyclobutyl, xyclopentyl,

xyclohexyl va xycloheptyl, adamantyl.

Nhu dugce st dung trong ban mé ta nay, thudt ngtr khong han ché "heteroxyclyl"
hodc "di vong" va dé cap dén gbc khong thom mdt, hai hodc ba vong no chira mot
hozc nhiu nguyén tir khéc loai duge chon tir S, N va O. Trong truong hop vé cac hé di
vong hai vong, dugc bao gdm trong pham vi clia cac thuét ngir la cac h¢ hai vong dugc
dung hop, spiro va tao cdu, nhu vi du vong quinuclidin. Cu thé la, thudt ngir “Ca-
Cyvheteroxycloalkyl” dung dé chi cac nhom (C.-Ch)xycloalkyl mdt vong, trong do it

nhéit mot nguyén tr cacbon vong dugc thay thé bang nguyén tr khac loai (vi du N,

-12-
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NH, S hoic O). Cac vi du vé (Ca-Cov)heteroxycloalkyl bao gdbm pyrrolidinyl,
thiazolidinyl, piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl.

Theo cach tuong ty, thudt nglr “heteroxycloalkylen” dung dé chi géc di vong
hoa tri hai nhu dwoc xac dinh trén day. Cu thé 1a, thuat ngdt “(Ce-
Cyv)heteroxycloalkylen” ding dé chi géc (Ca-Cp)heteroxycloalkyl hoa tri hai (nhu vi du

pyrrolidinen) trong d6 nhom “(Ca-Cp)heteroxycloalkyl 1a nhu duoc xac dinh trén day.

Thuat ngir “heteroaryl” dung dé chi cac hé vong mdt hodc hai vong ¢o tir 5 dén
11 nguyén tr vong, trong do it nhit mét vong 1a thom va trong do it nhét mot nguyén

tr vong la nguyén tr khac loai (vi du N, NH, S hodc O).

Céc vi du vé cac hé mot vong heteroaryl ¢ 5,6 canh bao gdbm vi du thiophen,
benzen, pyrrol, pyrazol, imidazol, isoxazol, oxazol, isothiazol, thiazol, pyridin,

imidazolidin, goc furan va tuong tu.

Thuét nglr “(Ca-Co) alkoxyl” trong do6 a va b la s& nguyén, dung dé chi cac
nhom alkoxy mach thing hoic mach nhanh, trong do sb luong nguyén tir cacbon céu
thanh ndm trong khoang tir a dén b. Cac nhom alkyl cu thé 1a metoxyl, etoxyl, n-

propoxyl, isopropoxy! va t-butoxyl.
Ky hiéu “-CsHa-“ cho biét gbc vong phenylen hoa tri hai.

Thuét ngit “(Ca-Cp)alkylcarbony!” dung dé chi nhom -CO(Ca-Co)alkyl, trong do

nhom “(C,-Cp)alkyl” c6 nghia dugc xac dinh trén day.

~ Trur phi c6 chi dinh khac, thuét ngir “duoc th&” nhu duoc ap dung cho phan bt
ky trong ban md ta nay c6 nghia la dugc thé bang dén bén phén tir thé tuong thich,
mdi trong sb ching doc 1ap o thé 13, vi dy, (Ci-Ce)alkyl, (Ci-Ce)alkoxyl, hydroxyl,
hydroxyl-C;-Cs-alkyl, halo (bao gdm flo, bromo va clo), triflometyl, triflometoxy.

“Phén tr thé tuy y” ¢6 thé 1a mot trong s6 cac nhom phan tu theé néu trén.
Thuat ngir “mudi” bao gdm muodi cdng bazo va cdng axit.

Thuét ngr “mubdi duge dung” dung dé chi cac din xuét cua hop chét co cong
thirc (1) trong d6 hop chit ban diu dugc cai bién mot cach thich hop bing cach chuyén
hoé bét ky trong sd nhom axit hodc bazo tu do, néu c6 mat, thanh mudi cong twong

ing voi bazo hodc axit bét ky thuong duge du dinh nhu 1a duoc dung.
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Hop chét cia sang ché ma co tinh axit c6 thé tao thanh mudi, bao gdm mudi
duogc dung, véi cac bazo nhu hydroxit kim loai kiém, vi du natri va kali hydroxit;
hydroxit kim loai kiém thd vi du canxi, bari va magie hydroxit; voi cac bazo hitu co vi
du N-metyl-D-glucamin, cholin tris(hydroxymetyl)amino-metan, L-arginin, L-lysin,
N-etyl piperidin, dibenzylamin va tuong tu. Cac hop chit ndy ma la c6 tinh bazo co
thé tao thanh mudi, bao gdbm mudi duge dung vdi axit vo co, vi du voi axit hydrohalic
nhu axit clohydric ho#c hydrobromic, axit sulphuric, axit nitric hodc axit phosphoric
va tuong ty va voi axit hiru co vi du voi axit axetic, axit tartaric, axit suxinic, axit
fumaric, axit maleic, axit malic, axit salixylic, axit xitric, axit metansulphonic, axit p-
toluensulphonic, axit benzoic, axit benzensulfonic, axit glutamic, axit lactic, va axit
mandelic va tuong ty. Cac hop chdt ndy ma co nito bac bén cling c6 thé tao thanh
mudi bac bbén voi ion trai ddu duge dung nhu clorua, bromua, axetat, format, p-
toluensulfonat, suxinat, hemi-suxinat, naphthalen-bis sulfonat, metansulfonat, xinafoat
va tuong tu.

Khi hop chét cua sang ché co it nhit mdt tAm lap thé, thi ching c6 thé ton tai
nhu chét ddng phan déi anh. Khi hop chat theo sang ché ¢6 hai hodc nhidu tAm lap thé,
thi chiing con ¢ thé tdn tai nhu chét dong phan khong dbi quang. S& dugc hiéu ring
tht ca cac chit ddng phan va hdn hgp cua chung voi ty 1€ bat ky dugc bao gdm trong
pham vi cua sang ché.

S& rd rang rang hop chit co cong thirc chung (I) it nhét chira mot tam 1ap thé, cu
thé 1a dugc thé hién bdi nguyén tir cacbon (1) véi ddu hoa thi dudi day va do do ton tai

nhu chat dong phan lap thé quang hoc:

Theo mdt phuong an, sang ché d& cap dén hop chét co cong thirc (1), ma la hop
chét c6 cong thirc (I) nhu duge xac dinh trén ddy trong do chu hinh tuyét dbi cla

cacbon (1) 1a cau hinh duge thé hién dudi day:
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Theo phuong an khac, sang ché dé cap dén hop chit c6 cong thirc (I)’, ma la
hop chét c6 cong thirc (I) nhu duge xac dinh trén dy trong do céu hinh tuyét dbi cta

cacbon (1) 12 cdu hinh duoc thé hién dudi day:

R,
0. N_ F
R N F
2 Y / F
B=— N
NC— e N ("

A—D =

R

Chu hinh tuyét dbi ddi véi cacbon (1) dugc gan dua trén danh phap Cahn-

Ingold-Prelog dya trén tinh wu tién cua nhom.

Sé duoc hiéu rang tit ca cac nhom duge wu tién hodc phuong an dugc md ta
dudi day dbi voi hop chét ¢ cong thire (I) c6 thé dugc té hop trong sb ching voi nhau
va cung ap dung cho hop chét co cong thire (1), (1), (IA) va (IB), voi viée cai bién
thich hop.

Theo mdt phuong an, R» 1a nhom -[CHa]y-G-[CHa];-CH2-N"R22R23R24.

Theo mdt phuong an, dbi véi hop chét co cong thire (I), Ri 1a hydro hogc nhom
-(CH2):S02(C-C4)alkyl. Theo phuong an khac, R la hydro.

Theo mot phuong an, sang ché dé xuat hop chét c6 cong thirc (IA)
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trong do, R3 la ~C(0)-XR4 va cac nhom khac R4, Rz va Ry la nhu duge xac dinh trén

day. Theo mdt phuong an, dbi voi hop chit co cong thie (IA) Ry 1a hydro.
Theo phuong an khac, hop chét ctia sing ché dugc chon tir nhom gdm co:

(3-{5-Xyano-2-[2-(3-metansulfonyl-propyl)-6-metoxycarbonyl-7-metyl-3-oxo-
8-m-tolyl-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-prop-2-

ynyl)-trimetyl-amoni format;

{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-trimetyl-amoni
bromua;

(2-{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino}-etyl)-trimetyl-
amoni clorua;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -trimetyl-amoni
format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-{ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-prop-2-ynyl)-

trimetyl-amoni iodua;

(3-{ 5-Xyan0-2—[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triﬂometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

trimetyl-amoni iodua;
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va muoi dugc dung cua no.
Theo phuong an khac, hop chit clia sang ché dugc chon tir nhoém gdm co:

(3-{5-Xyano-2-[2-(3-metansulfonyl-propyl)-6-metoxycarbonyl-7-metyl-3-oxo-
8-m-tolyl-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -prop-2-

ynyl)-trimetyl-amoni format;

{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-trimetyl-amoni

bromua;

(2-{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino}-etyl)-trimetyl-

amoni clorua;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-trimetyl-amoni
format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -prop-2-ynyl)-
trimetyl-amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
trimetyl-amoni iodua;

(3-¢ 5-Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triﬂometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-propyl)-trimetyl-
amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0xo-8-(3-triﬂometyl-phenyl)-
2.,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-(3-
metansulfonyl-propyl)-dimetyl-amoni format;

(3-¢ 5-Xyan0-2—[(R)-6-metoxycarb0nyl-7-mety1-3-oxo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-propyl)-
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xyclopropylmetyl-dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-(3-hydroxy-

propyl)-dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-(3-metoxy-

propyl)-dimetyl-amoni format:

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

dimetylcarbamoylmetyl-dimetyl-amoni format,

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-1-
azonia-bixyclo[2.2.2]octan format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-4-aza-
1-azonia-bixyclo[2.2.2]octan format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-(4-hydroxy-
xyclohexyl)-dimetyl-amoni format;

4-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-4-
metyl-morpholin-4-ium format,

Adamantan-1-yl-(3-{ 5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-
triflometyl-phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3 -a]pyrimidin-5-yl]-phenyl}-
propyl)-amoni format;

4-{ 5—Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8—(3-triﬂ0mety1-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metyl-morpholin-4-

ium format;
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{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-hydroxy-propyl)-

dimetyl-amoni format;

{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a}pyrimidin-5-yl]-benzyl}-etyl-dimetyl-amoni

format;

1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini format;

1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1-azonia-
bixyclo[2.2.2]octan format;

1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1,4-dimetyl-
piperazin-1-ium format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(4-hydroxy-
xyclohexyl)-dimetyl-amoni format;

1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-aza-1-azonia-
bixyclo[2.2.2]octan format;

1-{2-[(R)-6-carboxy-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-5-xyano-benzyl}-4-aza-1-azonia-
bixyclo[2.2.2]octan format;

Butyl-{5-xyano-2-[(R)-6-metoxy carbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-dimetyl-
amoni format;

1-{ 5-Xyano-2-[(R)—6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-hydroxy-1 -metyl-

piperidini format;
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- 1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1-metyl-pyrrolidini
format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1-metyl-piperidini
format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1-(2-hydroxy-etyl)-
pyrrolidini format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-dimetylcarbamoyl-
propyl)-dimetyl-amoni format;

Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-
amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-trimetyl-
amoni bromua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
trimetyl-amoni benzensulfonat;

(5-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-
2.3,5.8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-pentyl)-trimetyl-
amoni format;

(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-butyl)-trimetyl-amoni
format;

1-(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-butyl)-1-
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azonia-bixyclo[2.2.2]octan format;

1-(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -butyl)-1-

azonia-bixyclo[2.2.2]octan format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni

bromua;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni

bromua;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -etyl)-pyridini

bromua;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
pyridinini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl }-propyl)-
pyridini bromua;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-
pyridini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini benzensulfonat,
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 .2 4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

pyridini clorua;
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1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -propyl)-
pyridini 2-hydroxy-etansulfonat;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-

pyridini metansulfonat;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-3-
hydroxymetyl-pyridini tosylat;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-3-
metyl-pyridini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-2-
metyl-pyridini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-propyl)-3-
hydroxymetyl-pyridini format;
3-Clo-1-(3-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini format;
Butyl-(3-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
dimetyl-amoni format;
(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-xyclohexyl-
dimetyl-amoni format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3—oxo-8-(3-triﬂ0metyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-1-
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metyl-pyrrolidini format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-etyl)-1-

metyl-piperidini format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-4-
hydroxy-1-metyl-piperidini format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-dimetyl-oxetan-

3-yl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-dimetyl-
(tetrahydro-pyran-4-yl)-amoni format;

4-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-4-

metyl-morpholin-4-ium format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

dimetylcarbamoylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-(3-metoxy-
propyl)-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

xyclobutylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3 -triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -ctyl)-dimetyl-

(tetrahydro-pyran-4-ylmetyl)-amoni format;
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1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4Jtriazolo[4,3-a]pyrimidin-5-yl]-phenyl } -etyl)-1-(2-
hydroxy-etyl)-pyrrolidini format;
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-[2-(2-hydroxy-
etoxy)-etyl]-dimetyl-amoni format;
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-bis-(2-hydroxy-
etyl)-metyl-amoni format;
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-(2-hydroxy-

etyl)-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-etyl-dimetyl-
amoni format;

Benzyl-(2-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-etyl)-
xyclohexylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-(3-hydroxy-
propyl)-dimetyl-amoni format;

(2-4 5-Xyano-2—[(R)—6-metoxycarbony1-7-metyl-3-oxo-8-(3—triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-{1 ,2,4]triazolo[4,3-a]pyrimidin-5-y1]-phenyl}-etyl)-dietyl-metyl-
amoni format;

(2-{ 5-Xyan0-2-[(R)-6-met0xycarbonyl-7-metyl-3-ox0—8-(3-triﬂometyl-phenyl)-
2.3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -etyl)-
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xyclopropylmetyl-dimetyl-amoni format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-1-

azonia-bixyclo[2.2.2]octan format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-etyl)-3-
hydroxymetyl-pyridini format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-3-

metyl-pyridini format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -xyclobutylmetyl-
dimetyl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-dimetyl-(tetrahydro-
pyran-4-ylmetyl)-amoni format;

{{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -(2-metoxy-etyl)-
dimetyl-amoni format,

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3.5.8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-xyclopropylmetyl-
dimetyl-amoni format;

3-Clo-1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini
format;

{5-Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂ0metyl-phenyl)—
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -(2-hydroxy-etyl)-

dimetyl-amoni format;
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1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-4-metoxy-pyridini

format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-3-hydroxymetyl-

pyridini format;

{1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-hydroxymetyl-1-
metyl-piperidini format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-etoxycarbonylmetyl-

dimetyl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(1,1-dioxo-
hexahydro-1lambda*6*-thiopyran-4-ylmetyl)-dimetyl-amoni format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-3,4-dihydroxy-1-
metyl-pyrrolidini format;

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-etyl-morpholin-4-
ium format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-dimetylcarbamoyl-
1-metyl-piperazin-1-ium format,

{5-Xyano-2-[(R)-6-metoxycarbonyl—7-metyl-3-oxo-8-(3-triﬂometyl-phenyl)—
2.3,5.8-tetrahydro-[ 1,2,4}triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -
dimetylcarbamoylmetyl-dimetyl-amoni format;

{5-Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(1 -metansulfonyl-
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piperidin-4-yl)-dimetyl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-oxetan-3-

ylmetyl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-(3-

metylcarbamoyl-propyl)-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-dimetylsulfamoyl-

propyl)-dimetyl-amoni format

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metansulfonyl-1-
metyl-piperazin-1-ium format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -bis-(2-hydroxy-etyl)-
metyl-amoni format;
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4,4-diflo-1-metyl-
piperidini format;
4-{5-Xyano-?.-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂometyl-phenyl)-
2.3.5.8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-
[1,4]oxazepan-4-ium format;
{5-Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3-0xo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-| 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -(3-metoxy-propyl)-
dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-mety1-3-oxo-8-(3-triﬂ0metyl-pheny1)-
2.3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-S-yl]-benzyl}-(3-metansu1f0nyl-

propyl)-dimetyl-amoni format;
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{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-(1-metyl-

piperidin-4-yl)-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-dimetyl-piperidin-4-

yl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-(tetrahydro-
pyran-4-yl)-amoni format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini bromua;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini
benzensulphonat;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -pyridini tosylat;

Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0x0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-
amoni bromua;

Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -dimetyl-
amoni benzensulfonat;

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metyl-morpholin-4-
ium bromua;

4-{5-Xyano-2—[(R)-6-met0xycarbonyl-7-mety1-3-0xo-8-(3-triﬂometyl-phenyl)-
2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metyl-morpholin-4-

ium bromua;
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4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-4-metyl-morpholin-4-

ium bromua;

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-morpholin-4-
ium bromua;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -trimetyl-amoni
benzensulfonat;
1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
2-hydroxy-etansulfonat;
1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
metansulfonat;
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini clorua;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-bis-(2-hydroxy-etyl)-
metyl-amoni benzensulfonat;
1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-etyl)-pyridini
benzensulfonat;
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -etyl)-trimetyl-amoni
2-hydroxy-etansulfonat;
(2-{ 5-Xyano-2-[(R)-6-met0xycarbonyl-7—mety1-3-oxo-8-(3-triﬂometyl-pheny1)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -etyl)-trimetyl-amoni

metansulfonat;
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(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni

clorua;
va muoi duoc dung cua no.

Tinh hitu ich diu tri cia sang ché 1a thich hop v&i bénh bét ky ma di duoc biét
dén it nhit qua trung gian riéng phan bing tac dung cla elastaza bach cau trung tinh
clia ngudi. Vi du, cac hop chét cia sang ché co thé co lgi trong diéu tri bénh nghén
phdi man tinh (COPD), xo nang (CF), chimg gian phé quan, hoi ching suy hod hap cip
(ARDS), bénh tran khi phdi, bénh viém phdi va chimg xo hoa phdi.

Hop chét cta sang ché 1a hitu ich dé diéu tri ri loan ho hép do viém, vi du bénh
hen (nhe, vira phai hodc trdm trong), bénh hen khang steroit, bénh viém phé quan,
bénh nghén phdi man tinh (COPD), xo nang (CF), chitng phu phdi, bénh nghén phbi,
bénh viém phdi, khéi u phdi, bénh tran khi phdi, bénh bui phdi, chimg xo hoa phdi,
bénh cao huyét ap phdi, suy ho hip, hoi chimg suy hd hip cp (ARDS), bénh khi
thiing, bénh viém phé quin man tinh, bénh lao, bénh nhi®m nim chc va cac ndm khac,
bénh viém thanh phé nang do qua man, rdi loan mach va cuc nghén clia mach phoi,
hoat tinh khang ho bao gdm viéc diéu tri bénh ho man tinh két hop véi tinh trang bénh
viém va tiét dudng ho hip, nhim do virut hgp bao ho hép, bénh ciim, coronavirut (bao
gdm hoi chimg ho hép cép tinh trdm trong, SARS) va adenovirut, chirng gian phé quan

va bénh ung thu phdi.

Sang ché cling dé cap dén dugc phim bao gdm hop chét cua sang ché 1am hoat
chét. Cac hop chét khac cd thé duge td hop v&i cac hop chét cta sang ché dbi voi muc
dich ngin ngira va diéu tri bénh viém phdi. Do d6, sang ché cling dé cap dén dugc
phém dé ngin ngua va diéu tri bénh viém phé)i bao gém lugng hiru hiéu vé miat diéu tri

ctia hop chét clia sang che va mdt hodc nhiéu chat diéu trj khac.

Chét diéu tri thich hop ding cho liéu phap diéu tri t6 hgp véi hop chat cla sang
ché bao gdm: (1) corticosteroit, vi du budesonit, beclomethason, beclomethason (vi du,
nhu mono hodc dipropionat este), flunisolit, fluticason (vi du nhu propionat hodc
furoat este), Ciclesonit, mometason (vi du nhu furoat este), mometason desonit,

rofleponit, hydrocortison, prednison, prednisolon, metyl prednisolon, naflocort,
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deflazacort, halopredon axetat, fluocinolon axetonit, fluocinonit, clocortolon, tipredan,
prednicarbat, alclometason dipropionat, halometason, rimexolon, deprodon propionat,
triamcinolon, betamethason, fludrocoritison, desoxycorticosteron, rofleponit,
etiprednol dicloaxetat va twong ty. Dugc chit steroit con ¢d thé bao gdm cac steroit
trong su phat trién 14m sang hodc can 1dm sang déi voi bénh hd hép nhu GW-685698,
GW-799943, GSK 870086, QAE397, NCX-1010, NCX-1020, NO-dexamethason, PL-
2146, NS-126 (trude day la ST-126). Dugc chit steroit ciing c6 thé con bao gdm phan
tir sinh ra tiép theo trong su phat trién véi profin tac dung phu giam nhu chat chu van
thu thé glucocorticoit chon loc (SEGRA), bao gbm ZK-216348 va AZD5423; (2) chét
chu véan thu thé gay tiét adrenalin B2, nhu albuterol, bambuterol, terbutalin, fenoterol,
formoterol, formoterol fumarat, salmeterol, salmeterol xinafoat, arformoterol,
arfomoterol tartrat, indacaterol (QAB-149), carmoterol, BI 1744 CL, GSK159797
(milveterol), GSK59790, GSK159802, GSK642444 (vilanterol), GSK678007,
GSK96108, clenbuterol, procaterol, bitolterol, LAS100977 (abediterol), BI1744CL
(olodaterol) va brodxaterol; (3) chit diéu bién leukotrien, vi du montelukast,
zafirlukast hodc pranlukast; (4) chét chdng tac dong kiéu cholin, vi du chat ddi khang
thu thé muscarin-3 chon loc (M3) nhu ipratropi bromua, tiotropi, tiotropi bromua
(Spiriva®), glycopyrroni bromua, aclidini bromua, [AS34273, GSK656398,
GSK233705, GSK 573719 (umeclidini), LAS35201, QAT370 va oxytropi bromua; (5)
chit wc ché phosphodiesteraza-1IV (PDE-1V), vi du roflumilast, cilomilast hodc
theophyllin; (6) chét chéng ho, nhu codein hodc dextramorphan; va (7) chét chéng
viém khong steroit (NSAID), vi du ibuprofen hodc ketoprofen; (8) chét tiéu nhdy, vi
du N axetyl xystein hodc fudostein; (9) chit diéu bién long dom/dong nhdy, vi du
ambroxol, dung dich uu truong (vi du nudc mubi hodc manitol) hodc chét hoat dong
bé mit; (10) chét tiéu nhdy peptit, vi du deoxyribonocleaza I tai td hop cua nguoi
(dornaza-alfa va rhDNaza) hodc helicidin; (11) thudc khang sinh, vi dy azithromycin,
tobramycin va aztreonam; va (12) chét trc ché protein hoat hoa phén bao p38 (MAP)
kinaza, nhu GSK 856553 va GSK 681323; (12) chat trc ché Janus Kinaza (JAK) nhu
CP-690550 hodac GLPG0634; (13) chét tc ché 14 lach tyrosin kinaza (SYK) nhu R406,
R343 hodac PRT062607; (14) chit (rc ché delta va/hoic gama isoform cua
Phosphatidylinositol 3-kinaza (PI3K).; (15) chit khang retrovirut nhu ribavirin,
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zanamivir hodc laninamivir; (16) chdt chi van PPAR-y nhu pioglitazon va

rosiglitazon.

Theo mot khia canh, phé‘m mod ta bdc 10 viéc sur dung béng cach xong hop chét
cta sang ché trong td hop voi duge chat chéng viém khac va t6 hop dugc chét gian
phé quan (nghia 13, san phdm ba t& hop), bao gdm, nhung khong chi gioi han 0,
salmeterol xinafoat/fluticason propionat (Advair/Seretide®), vilanterol/fluticason
furoat (BREO ELLIPTA™), formoterol fumarat/budesonit (Symbicort®), formoterol
fumarat/mometason furoat, formoterol fumarat/beclometason dipropionat (Foster®),
formoterol fumarat/fluticason propionat (FlutiForm®), Indacaterol/mometason furoat,
Indacaterol/QAE-397, GSK159797/GSK 685698, GSK159802/GSK 685698,
GSK642444/GSK 685698, formoterol fumarat/ciclesonit, arformoterol

tartrat/ciclesonit.

Theo khia canh khac, phin mé ta boc 16 viéc sir dung bang cach xong hop chat
clia sang ché trong t hop vai td hop duge chat gian phé quan khac, cu thé 1a td hop
chét chi van B/ chit di khang M (nghia Ia san phdm ba t6 hop), bao gdm, nhung
khong chi gidi han &, salmeterol xinafoat/tiotropi bromua, formoterol fumarat/tiotropi
bromua, formoterol fumarat/glycopyrrolat (PT003), BI 1744 CL/tiotropi bromua,
indacaterol/NVA237, indacterol/QAT-370, formoterol/LAS34273,
umeclidini/vilanterol  (Anoro™), GSK159797/GSK 573719, GSK159802/GSK
573719, GSK642444/GSK 573719, GSK159797/GSK 233705, GSK159802/GSK
233705, GSK642444/GSK 233705.

Ty 1& trong lugng cua hoat chét thir nhét va thir hai c6 thé thay dbi va sé phu
thudc vao lidu hiru hidu ctua mdi hoat chit. Théng thuong, liéu hitu hiéu cua mdi hoat
chét s& dugc str dung.

Do 16n cua liéu phong bénh hodc didu tri cua hop chét cua sang ché sg, tat
nhién, thay déi theo ban chit ctia mirc d6 nguy kich cua tinh trang bénh s¢ dugc diéu
tri va theo hop chét cu thé va dudng dung cta n6 va thong thuong s¢ dugce xac dinh
bing thir nghiém am sang, néu cin, trong linh vuc dugc pham. N6 ciing s€ thay doi
theo tudi, thé trong va sy dap (ng cla tirng nguoi bénh riéng ré. Noi chung, khoang

lidu hang ngay sé nam trong khoang tu 0,001mg dén khoang 100mg/kg thé trong cla

-32-



21209

dong vit co vi, tdt hon la tir 0,01mg dén khoang S0mg/kg va tbt nhét 1a tr 0,1 dén
10mg/kg, trong liéu don hoac duogc chia. Mat khac, ¢o thé 1a can thiét dé sir dung cac

liéu bén ngoai cac gidi han nay trong mot so truong hop.

Khia canh khéc cua sang ché dé xuit duge pham ma bao gdém hop chat cia sang
ché va chit mang dugc dung. Thuat nglr “dugc phém”, nhu trong dugce phém, duogc du
dinh bao gdm san phim bao gdm (cic) hoat chat va (cac) thanh phan tro (ta dugc dwgc
dung) ma tao thanh chét mang, ciing nhu san phim bat ky ma thu dugc, theo cach truc
tiép hoic gian tiép, tu t6 hop, phirc hé hodc su két tu cua hai hodc nhiéu bét ky trong
sb cac thanh phan hodc tir sy phéan ly cua mot hodc nhiéu thanh phan hodc tir cac loai
phan Umg khac hodic cac tuong tac cia mdt hogc nhiéu thanh phan. Do do, dugc phidm
cta sang ché bao gdbm t& hop bat ky duoc tao thanh bang cach tron hop chét cua sang

ché, (cac) hoat chit bd sung va ta dugc duge dung.

Duoc phim cla sang ché bao gdm hop chit cua sang ché lam hoat chét hodc
mudi duge dung cua nd, va ciing co thé chira chdt mang dugc dung va cac thanh phan
diéu trj khac tuy . Thuat ngit “mudi duge dung” dung dé chi mudi dugc tao ra tir bazo
hodc axit khong doc dugc dung bao gbdm céc bazo hoic axit vo co va bazo hodc axit

htru co.

Dudng dung thich hop bét ky co thé dugce ding dé cung cip cho dong vat co vi,
dic biét 1a con ngudi, v6i lidu hitu hiéu clia hop chét cta sang ché. Trong viée sir dung
trong diéu tri, hoat chét co thé dugc dung bang duong thong thuong, thich hgp hodc
hiru hiéu bat ky. Pudng dung thich hop Ia da dugc biét dén, bao gdm qua dudng
miéng, trong tinh mach, truc trang, ngoai duong tiéu hoa, cuc bg, qua mit, qua mii,
khoang miéng hoac phdi (bang viéc xong).

Dugc phim thich hop dé ding bing viéc xong l1a di dugc biét dén va c6 thé bao
gdém chit mang va/hodc chit pha lodng ma da dugc biét dén dé st dung trong dugc
phém nay. Dugc phim co thé chira tir 0,01 dén 99% trong lugng hoat chét. Tét hon 13,

lidu don vi bao gdm hoat chat véi lugng tr 1pg dén 10mg.

Nong do liéu thich hop nhét ¢6 thé duge xac dinh bang phuong phap thich hop
a3 biét bét ky. Tuy nhién, s& dugc hiéu ring lugng cu thé dbi véi ngudi bénh cu thé bt

ky s€ phu thudc vao nhiu nhén t, bao gdm hoat tinh cua hgp chét cu thé ma duogc str
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dung, tudi, thé trong, khiu phan an, sirc khoé témg thé va gioi tinh cua nguoi bénh, thoi
gian dung, dudong dung, téc do bai tiét, str dung dugc chit khac bat ky va mirc trdm

trong cua bénh sé dugc diéu tri.

Dé phan phdi bing cach xong, hoat cht tot hon 1a & dang vi hat. Ching co thé

duoc tao ra bang nhiéu k¥ thuat, bao gdbm phun kho, déng kho va micro hoa.

Béng cach vi du, dugc phidm cua sang ché co thé duoc tao ra nhu huyén phu dé
phan phdi tir thiét bi phun sol khi hodc nhu sol khi trong chét ddy dang 1ong, vi du dé
sir dung trong thiét bi xong dinh lidu ting ap (PMDI). Chét ddy thich hop dé st dung
trong PMDI la da duoc biét dén ddi véi chuyén gia trong linh vuc nay va bao gém
CFC-12, HFA-134a, HFA-227, HCFC-22 (CCI2F2) va HFA-152 (CH4F2 va

isobutan).

Theo phuong an duoc uu tién cia sang ché, duge phim cuia sang ché 1a & dang
bot kho, dé phan phdi bang cach sir dung thiét bi x6ng bot khd (DPI). Nhiéu loai DPI

la da duoc biét dén.

Vi hat dé phan phdi bing viéc dung c6 thé dugc bao ché véi ta duge ma trg gitp
viéc phan phbi va giai phong. Vi dy, trong duge pham bot kho, vi hat ¢d thé dugc bao
ché véi hat mang 16n ma tro giap dong tir DPI vao trong phdi. Hat chit mang thich
hop 1a da dugc biét dén va bao gdm hat lactoza; ching c6 thé c6 dudng kinh khi dong

hoc trung tuyén theo khéi lugng 16n hon 90um.

Trong trudng hop vé dugce phdm dua trén sol khi, duge phdm dugce wu tién la:

Hop chét clia sang ché 24mg / hop nho
Lecithin, NF Lig. Conc. 1,2mg / hdp nho
Tricloflometan, NF 4,025g / hop nho
Diclodiflometan, NF 12,15g / hop nho.

Hop chét cla sang ché ¢6 thé dugc sir dung trong t6 hop véi ce duge chat khac
ma dugc st dung trong diéu tri/ngin nglra/ngan chin hodc cai thién bénh hodc tinh
trang bénh trong d6 hop chét 1a hitu ich. Cac dugc chat khac nay ¢6 thé duoc dung,

bing duong va véi lugng duge st dung mot cach thong thudng do do, mot cach dong
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thoi hodc theo trinh tu véi hop chit clia sang ché. Khi hop chét cla sang ché dugc sur
dung mét cach ddng thoi voi mot hodc nhidu duoce chat khac, duge phim chira dugc
chéit khac ngoai hop chét cua sang ché 1a dugc wu tién. Do do, dugc pham cla sang
ché bao gdm dugc phdm ma cling chira mot hodc nhiéu hoat chit khac, ngoai hop chét

cua sang ché.

Chét clia sang ché c6 thé dugc dung & dang xéng. Viéc tao ra sol khi duge thuc
hién bang cach str dung, vi du, thiét bi phun tia didu ap hoic thiét bi phun siéu am, t6t
hon 1a bing cach st dung sol khi dinh lidu do chét ddy diéu khién hodc dung khong
chira chét ddy cua hoat chat dwoc micron hoa tir, vi du, vién nang xdéng hodc hé phan

phdi “bot kho” khac.

Hoat chét co thé dugc phén liéu nhu duge mé ta phu thudc vao hé théng thiét bi
x0ng duoc sir dung. Ngoai cac hoat chét, dang dung con co thé chira cac ta duoc, nhu,
vi du chét ddy (vi du Frigen trong truong hop sol khi dinh liéu), chit co hoat tinh bé
mit, chit nhil twong, chét lam én dinh, chit bao quan, cht tao huong, chit lam day (vi

du lactoza trong truong hop thiét bi xong bot) hoic, néu thich hop, hoat chit khac.

Déi v4i muc dich xong, nhiéu hé thdng 1a sin cd véi sol khi ¢6 kich ¢& hat tdi
ru ¢6 thé duge sinh ra va dugce dung, bang cach str dung k¥ thuat xdng ma la thich hop
dbi v6i ngudi bénh. Ngoai viée sir dung thiét bi thich img (thiét bi tao khoang trong,
thiét bi md rong) va vat chira hinh qua 1é (vi du Nebulator®, Volumatic®), va thiét bi
tu dong phat ra viéc phun kéo (Autohaler®), déi véi sol khi dinh lidu, cu thé 1a trong
truong hop thiét bi xéng bot, nhiéu dung dich ky thuat 1a sdn c6 (vi du Diskhaler®,
Rotadisk®, Turbohaler® hoac thiét bi xong vi du nhu dugc mo ta trong EP-A-
0505321).

Phuong phap tong hop

Theo mdt khia canh cla sang ché, quy trinh tao ra hop chét cta sang ché (la),
nghia 1a hop chit c¢6 cong thic () trong do Ry 1a hydro va Rs 1a -COXR4, va hop chét
cla sang ché co cong thue (Ib), nghia la hop chét co cong thirc (1) trong do Ry khong
phai 1a hydro va Rs3 la -COXR4, dugc dé xuét, theo duong tong hop chung dugc bao

céo trong So dd A dudi day.
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Hop chét ¢d cong thirc (IV) ¢6 thé dugce tao ra tir hop chét co cong thirc (111)
bing phan tmg vdi etyl cloformat (hogc etyl pyrocarbonat) voi su ¢6 mat cua bazo nhu
trietylamin trong dung méi nhu THF & nhiét d¢ tir 0°C dén hdi lwu. Hop chét c6 cong
thirc (IV) ¢6 thé dugc bién dbi thanh hop chét cd cong thic (la) bang cach gia nhiét
trong dung mdi thich hgp. Cac diéu kién thich hop bao gdm viéc sir dung dung méi
nhu IMS va gia nhiét bang cach st dung buc xa vi séng & nhiét do dén 150°C hoic
viéc gia nhiét thong thuong trong dung moi nhu n-butanol & hdi hwvu. Hop chét co cong
thirc (Ia), nhu duoc xac dinh trén day, c6 thé dugc chuyén hoa thanh hop chit c¢6 cong
thire (Ib), nhu duge xac dinh trén day, bang phan ung vdi alkyl halogenua (VI) co
cong thirc Ri-X trong d6 X’ la nhom roi chuyén thich hop (X = Cl, Br, 1, Tosylat v.v)
trong dung méi nhu DMF vdi sy ¢6 mit clia bazo nhu xeri carbonat o nhiét do tr nhiét
do trong phong dén 100°C. Theo cach khac, su bién dbi co thé dat dugc bang phan

{ng Mitsunobu véi rugu (VII) co cong thirc R,OH. Cac thudc thir thong thuong dugce
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dung la triphenyl phosphin va DIAD trong dung mdi nhu THF.

Hop chit co cong thie (I1I) trong d6 R4 1a (C1-Ce)alkyl, ¢o thé dugc tao ra theo
so dd B dudi day:

N N
" )
R
2 A B” A
N—( lID Ryd
NH, z ure hydro peroxit 2D 4
s7 NH R,
o N N,H, H,0 J“,\ X
IMS HZN‘N N
X/ R H
CFs TMS-Polyphosphate
THF, 75°C
CF CF

) VI (1t

I

>_

3 3

Hop chét c6 cong thirc (V) co thé duge cho phan img véi benzaldehyt nhu 3-
bromo-4-formyl-benzonitril va axetoaxetat nhu etyl axetoaxetat voi sy ¢o mat cua axit
nhu TMS-polyphosphat trong dung mdi nhu THF ¢ nhiét do tir nhiét do trong phong
dén hdi luu dé thu duoc hop chat co cong thirc (VIII), trong do Ry la (Ci-Ce)alkyl va
cac nhom khac 1a nhu duge xac dinh dbi voi hop chét ¢ cong thie (1). Hop chét ¢o
cong thire (I11) c6 thé duoc tao ra tir hop chét ¢6 cong thirc (VIII) bang phan tmg vdi
chét oxy hoa nhu ure hydro peroxit tiép theo xir 1y tai chd bang hydrazin hydrat trong
IMS.

Hon nira, hop chét c6 cong thirc (I)’, ma 1 hop chét ¢ cong thie (1) nhu dugc
xac dinh trén day trong d6 ciu hinh tuyét di clia cacbon (1) ma dugc thé hién dudi

day c6 thé duoc tao ra theo so d6 C.

oddC
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Hop chét c¢o cong thirc (II) ¢6 thé thu dugc tir hop chét ¢6 cong thie (V) bang
cach cho axit 3-bromo-4-formyl-benzoic bang cach st dung phuong phap tuong tu
duoc md ta déi voi su bién déi hop chit co cong thirc (V) phan img véi hgp chat co
cong thirc (VIII) trong so db B. Hop chét ¢ cong thire (I1)°, ma 1a hop chét c6 cong
thirc (IT) trong do6 cAu hinh tuyét déi & tam lap thé (1) Ia nhu dugc bao cao trong so dd
C. ¢o thé thu duoc tir hop chét ¢6 cong thire (II) bing cach tao ra mudi cua chat déng
phéan khong déi quang khong déi xtimg véi amin khong di xtng thich hop nhu (+)-
Cinchonine trong dung méi thich hgp nhu dioxan, tiép theo xu ly mudi voi axit nhu
axit clohydric dé thu duoc hop chét co cong thire tinh khiét vé mét chét dbng phan dbi
anh (11)°. Hop chét ¢6 cong thirc (VIII)’, ma 1a hop chét co cong thire (VIIT) trong do
céu hinh tuyét déi ¢ tam lap thé (1) 1a nhu dugc bao cao trong so dd C, co thé duoc tao
ra tir hop chit c6 cong thirc (II)’ bing phan ng v&i amoniac trong nudc voi sy co mét
cta chit ghép cip nhu carbonyl diimidazol trong dung mdi nhuw THF & nhiét d tu 0°C
dén nhiét do trong phong dé thu duoc hop chét trung gian amit bac mdt. Viéc chuyén
hoa clia amit thanh hop chét co cong thirc (VIII) ¢6 thé duoc thuc hién bang cach st
dung chit hydrat hoa khir. Cac diéu kién thich hop bao gdm st dung dung mdi nhu
DMF va chét hydrat hoa khir nhu phospho oxyclorua ¢ nhiét d¢ tr 0°C dén nhiét do
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trong phong.

Hop chét c6 cong thirc (Ia)’ va (Ib)’, ma 1a hop chit c6 cong thirc (Ib) va (la)
nhu duge xac dinh trén ddy va trong do cdu hinh tuyét dbi cta carbon (1) 1a cdu hinh
duoc thé hién trong so do C (phuong phap A), co thé thu dugc tir hop chét co cong
thire (VIIT)’ bing cach str dung phuong phéap tuong tr duoc mé ta dbi voi viéc bién doi
cta hop chit co cong thirc (VIII) to hop chét c¢o cong thire ¢ cong thirc (Ta) va (Ib)
trong cac so dd B va A. Theo cach khac, hop chét ¢6 cong thie (Ia)’ va (Ib)’, ma la
hop chét c¢6 cong thirc (Ib) va (Ia) nhu dugce xac dinh trén ddy va trong do cdu hinh
tuyét déi ctia carbon (1) 1a cdu hinh dugc thé hién trong so d6 C ciing c6 thé thu duoc
tir hop chét co cong thie (VIII)’ bing cach st dung phuong phap B; trong do hop chét
6 cong thac (VII) c6 thé dwge cho phan tmg v&i hop chit chira/giai phong
clocarbonyl nhu phosgen hoidc triphosgen va hydrazin khan v&i sy ¢ mat cua bazo
nhu 2,6-lutadin trong dung méi nhu diclometan 0 nhiét d¢ -5-5°C dé thu duogc hop
chét c6 cong thirc (Ia)’ trong do R4 la (C1-Ce)alkyl va cac nhom khac 1a nhu duoc xac

dinh déi voi hop chét co cong thire (I).

Chuyén gia trong linh vuc nay sé hiéu ring bang cach chon amin khong doi
xtng thich hop va cdu hinh tuyét dbi clia no, cac dan xuét co cong thie (I1)”, (VIII)™,
(Ib)”’ va (Ia)”> [ma lan luot 1a hop chét c6 cong thie (IT), (VIII), (Ib) va (Ia) trong do
cAu hinh tuyét déi & tam 1ap thé (1) la déi dién véi clu hinh duge bao cao trong so dd

C] ¢6 thé thu duge.

Chuyén gia trong linh vuc nay co thé dua ra, khi thich hgp, cac bién dbi thich
hop dbi véi cac diéu kién duge mo ta mdt cach cu thé trong cac thir nghiém dé lam
thich {mg cac duong tong hop dé tao ra hop chét hon nira cua sang ché. Cac bién doi
nay c6 thé bao gdbm, nhung khong chi gidi han &, sir dung vat liéu khoi dau thich hop
d8 tao ra cac hop chit khac nhau, cac thay déi trong dung moi va nhiét do cua phan
{tng, su thay thé clia phan Ung véi vai tro hoa hoc twong tu, vige dua vao va loai bo cac
giai doan bao vé&/khlr bao vé cua cac nhom chirc nhay voi cac diéu kién phan ng va
thudc thir, cling nhu dua vao hodc loai bo cac budc tdng hop cu thé dugc dinh hudéng

v6i chite nang hoa hon nira cua khung hoa hoc.

Cac quy trinh ma co thé duge s dung va dugc md ta va duge bao cao trong
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phan vi du thuc hién sang ché sé khong dugc xem la lam gidi han pham vi cla cac

phuong phap téng hop sin co dé tao ra hop chat cia sang ché.

Céc hop chit duoc tao ra nhu vat liéu khdi déu hodc hop chit trung gian c6 thé
¢ ban sin trén thi trudng, viéc tao ra ching co thé duge mo ta mot cach cu thé trong
tai liéu chuyén nganh hodc ching cé thé duoc tao ra theo cic phuong phap sin co
trong tai liéu chuyén nganh va ciing dugc biét dén dbi voi chuyén gia trong linh vyc
nay.

Quy trinh dwoc mod ta 1a ¢6 loi mot cach dic biét do nd dé bi anh hudng duge
diéu bién mot cach dung din, thong qua bién thé ding din bét ky da dugc biét dén ddi
véi chuyén gia trong linh vuc nay, dé thu dugc bat ky trong s& cac hgp chit mong

mudn cua sang ché. Cac bien thé nay dugc bao gom trong pham vi cua sang ché.

Duya vao phdn mo ta trén day, sé rd rang déi voi chuyén gia trong linh vuc nay
rang bt ky trong s& cac nhom duge mé ta co thé c6 mit theo nghia thong thudng hodc
& dang duogc bao vé ding din bat ky. Cu thé 13, nhom chirc c6 mit trong hop chét
trung gian va vi du thuc hién sang ché va ma co thé tao ra phan (mg phy va san phim
phu khong mudn bét ky, cin dugc bao vé mot cach ding dén trudc khi alkyl hoa, axyl
hoa, ghép cap hodc sulfonyl hoa xay ra. Tuong tu, viéc khir bao vé tiép theo cua cung

nhom duge bao vé nay c6 thé tiép theo khi hoan thanh phan (g nay.

Theo sang ché, trir phi ¢6 chi dinh khac, thuét ngir “nhoém bao vé” c6 nghia la
nhoam bao vé duge 1am thich tmg dé bao tdn chirc ning cia nhom ma né gin két vao.
Théng thudng, nhom bao vé duge sir dung dé bao tdn cac chirc ning cua amino,
hydroxyl, ho#c carboxyl. Do d6, cac nhém bao vé& thich hop ¢o thé bao gbm, vi du,
benzyl, benzyloxycarbonyl, t-butoxycarbonyl, alkyl hodc benzyl este hodc tuong tu,
ma di dugc biét dén dbi voi chuyén gia trong Iinh vyc nay [xem, tham khao 4n phim:

T.W. Green; Protective Groups in Organic Synthesis (Wiley, N.Y. 1981)].

Tuong ty, viéc bao vé lya chon va khir bao vé cua bét ky trong sé cac nhom
nay, vi du bao gdbm cac nhom carbonyl, hydroxyl hogc amino co thé dugc hoan thanh
theo cac phuong phap da dugc biét dén dugc dung rat thong thudng trong nganh hoa

hoc téng hop hiru co.
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Su hinh thanh mudi tuy ¥ cta hop chét cé cong thire (I) co thé duge thuc hién
bing cach chuyén hoa mot cach ding din bt ky trong sb ca nhom axit tu do hodc
amino thanh mudi dugc dung tuong (ng. Ciing trong trudng hop nay, cac diéu kién
van hanh dugce dung ddi vai sy mubi hoa tuy y cua hop chit cia sang ché tit ca nim

trong kién thirc thong thudng cua chuyén gia trong linh vyc nay.

Cac chat ddng phan khong dbi quang cta hop chit co cong thirc (I), khi sén ¢d,
¢6 thé thu dugc theo cac phuong phap di duge biét dén trong linh vuc nay nhu vi dy
bang HPLC diéu ché hodc bang tinh ché sic ky. Hon hgp raxemic cua hop chat co
cong thire (1) cling c6 thé dugc chia tach bang cach st dung HPLC diéu ché va cot voi
pha tinh khong déi ximg hoiic dugc phén giai dé thu dugc chat dong phén déi anh
riéng ré bing cach st dung cac phuong phap da dugc biét dén trong linh vuc nay. Hon
nira, hop chit trung gian khong ddi ximg c6 th& duoc phén giai va dugc sir dung dé tao

ra hop chét khong dbi xing clia sang ché.

Dua vio phdn mo ta trén ddy, s rd rang ddi voi chuyén gia trong linh vyuc nay
ring quy trinh trén day, bao gdm bién thé bat ky ctia no dé tao ra hop chét thich hop
cla sang ché, ¢ thé duoc cai bién mot cach thong thuong dé lam thich img cac diéu
kién phan Ung v6i cac nhu cdu cu thé, vi du bing cach chon cac chét ngung tu thich

hop, dung mdi va nhom bao vé€, nhu truong hop co thé thuc hién dugc.

Hop chét c6 cong thire (XII), trong d6 Rs 1a nhom -COXR4, Ry 1a nhu duge xac
dinh trén ddy, A, B va D la CH va R; la brom hodc nhém hoat hoa khac thich hop
nhan dugc tr nhom, nhung khong phai theo cach riéng biét, Cl, I, OTf, co thé duoc tao

ra tir hop chét c6 cong thirc (IX) theo so dd D duoc bao cao dudi day:

So dé D
N
il il il il
8r Br Br Br
o} o} R,-X', Cs,CO o) 0 0
3 BB oML o owe G on . P xR
s H - N
HN j\ I © HN /JN\ [ ° " RN I | RN | |
NT>N -78°C NN NN HATU, NT N
R,-OH, PPh,,
1 g DIPEA, DMF
@\ @\ (VIl) DIAD, THF
CF, CF, CF, CF,
(IX) X) (XI) (X11)

X 1y hop chét ¢ cong thire (IX) bing axit Lewis manh nhu bo tribromua trong
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dung mdi nhur DCM ¢ nhiét do tir -78°C dén nhiét do trong phong tiép theo lam ngiing

bing nudc hodc metanol co thé tao ra hop chét ¢ cong thirc (X).

Sé rd rang dbi voi chuyén gia trong linh vuc nay ring cac chién lugc nhom bao
vé thich hop khac c6 thé dugc du dinh va axit (X) 1a hop chét trung gian tinh hoat d6i
véi su chirc ning hoa hon nira cling nhu ddi voi viée tao ra hop chit co cong thic

(XII).

Thuc té dugc nhin manh rang nhiéu trong s6 cac duong téng hop dugc mé ta
dudi day bt ddu tir hop chét ¢ cong thire (IX) (nghia la trong so 46 F, G va H) c6 thé
la ap dung dugc, nhu chuyén gia trong linh vuc nay sé hiéu, ddi véi hop chét co cong

thirc (X) va (XII) cling ¢6 hop chét b sung c6 cong thic (1), (1a) va (Ib).

Béng céch vi du, bing viéc dan xuét hoa thich hgp hop chét ¢ cong thue (X),
nhu duge xac dinh trén ddy, thanh hop chét co cong thire (XI) trong do Ry khong phai
1a hydro, hop chét co cong thic (XII) tuong ng trong do Ry khong phai la hydro co
thé thu duge. Hop chat c6 cong thire (XI) co thé thu dugc tir hop chat c6 cong thie (X)
bing cach st dung céc phuong phap duge md ta ddi voi su bién d6i hop chit co cong

thitc (Ia) thanh hop chit c6 cong thirc (Ib) trong so dd A.

Hop chét ¢6 cong thirc (XII) co thé duge tao ra tir hop chét ¢o cong thirc (XI)
bang phan tng voi ruou hodc amin (khong phai mot phin cta sang ché nay) XHR4
nhu amoniac (khong phai mot phin ctia sing ché nay) hodc 2-metoxy-etanol véi sur co
mit cla chit ghép cap nhu HATU trong dung mdi nhu DMF véi sy ¢6 mit cua bazo
nhu trietylamin ¢ nhiét do tir nhiét do trong phong dén 80°C. Puong tong hop dugc
thé hién trong so d6 D s& la c6 lgi trong viéc dua vao phén tir thé -XR4 & giai doan
cudi.

So dd E

X
Br Br B =
o RX', Cs,C0,
NH,CI, HATU, 3\\ Burgess gt ‘i\\ N (V) OMF 3\\ N
¢ . N
. HN\/)N\ [ NH, —— HN‘/JN\ | o RI-N | |
DIPEA, DMF NN THF NTN R-OH, PPh,, NTON
f (VIl) DIAD, THF
CF, CF, s
(X1 (X1v) o)
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Hop chét c6 cong thire (XIV) va (XV), ca hai déu khong phai 1a mot phan cia
sang ché nay, nghia la hop chét c6 cong thire (XII) trong dé Rs 1a nhém -CN, c6 thé
duoc tao ra theo so do E tir hop chit ¢ cong thire (X). Hop chét co cong thire (XIII),
ma 1a hop chét c¢6 cong thirc (XII) trong d6 Ry 1a H va XR4 1a NHa, c6 thé dugc tao ra
bing phan tng voi amoniac v6i sy ¢6 mat cua chit ghép cap nhu HATU trong dung
mdi nhu DMF voi su ¢O mit cua bazo nhu trietylamin o nhiét d6é tir nhiét do trong

phong dén 80°C.

Hop chét ¢6 cong thire (XIV) c6 thé duoc tao ra tir hp chét ¢6 cong thire (XI11)
bing phan mg voi chét hydrat hoa khir nhu thude thir Burgess trong dung méi nhu
THF & nhiét do tr nhiét do trong phong dén hoi lwu. Hop chit ¢ cong thirc (XV) co
thé thu duoc tir hop chit c6 cong thirc (XIV) bing cach st dung cac phuong phap
duoc md ta dbi voi viee bién ddi hop chét co cong thire (Ia) thanh hop chét co cong

thirc (Ib) trong so do A.

Tiép theo, sé rd rang ddi véi chuyén gia trong linh vuc nay ring bang viéc lam
thich ing duong téng hop duoc mo ta dudi day trong so dd F hodc G va bit du tir hop
chét ¢6 cong thirc (XIV) hodc (XV), hop chét c6 cong thirc (Im), nghia 1 hgp chit co
cong thie (1) trong do Rs 1a nhom xyano (khong phai mot phan cta sang ché nay), co

thé duoc tao ra.

Hop chét ¢6 cong thire (Ic), (Id), (Ie) va (If) nghia 13 hop chét ¢6 cong thuc (1)
trong d6 R 1a nhom -COXR4, X la oxy, R4 1a nhom metyl, Ri 1a nhu duge xac dinh
trén day, A, B va D lan luot 1a CH va R 1a nhom nhu dugc bao cao trong so dd F,
trong d6 Ry 6 thé ¢6 cac nghia khac nhau theo cac nhom dugc mo ta ddi vai hop chét
c6 cong thirc (1), c6 thé dugce tao ra tir hop chat c6 cong thire (IX) theo so dd F duoc
bao cao duoi day:

Sodd F
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(XVID)

Pd(PPh),Cl,, Cul

NEt,, DMF M, PdonC
—_— —
bw, 125 °C IMS
CF,
IX
(X - RX!, Cs,CO, (1)
(Vl) DMF
or
R,-OH, PPh,,

(ViIl) DIAD, THF

(Ie) (1
Viéc bién déi ctia hop chét co cong thire (IX) thanh hgp chét co cong thire (Ic)
c6 thé dat duoc bing phan tng voi hop cht axetylic khong duge thé thich hop (XVI)
vOi su ¢ mit cia hdn hop xic tac nhu bis(triphenylphosphin)paladi(Il) diclorua va
ddng (1) iodua véi bazo nhu trietylamin trong dung méi nhu DMF ¢ nhiét do dén
120°C, thong thudng bing cach st dung birc xa vi song. Hop chét c6 cong thire (Id) ¢o
thé duoc tao ra tir hop chit co cong thic (Ic) bang viéc hydro hoa bang cach sir dung

chét xtc tac nhu Pd/C trong dung méi nhu IMS.

Hon nita, hop chét ¢6 cong thire (Ie) va (If) 1an luot c6 thé thu dugce tr hop chat
¢6 cong thire (Ic) va (Id), bang cach sit dung cac phuong phéap duge mo ta doi voi viee
bién ddi hop chét c6 cong thire (Ia) thanh hgp chét ¢6 cong thire (Ib) trong so dd A.

Hop chét ¢6 cong thirc (Ig) nghia 1a hgp chét co cong thirc (I) trong d6 Rs la
nhom -COXR4, R; 1a nhu duge xac dinh trén day, X 1a oxy, Rs 1a nhom metyl, A, B va
D l1a CH va R, 1a amin bac ba duoc lién két metylen NRigR19 (khong phai mot phan
clia sang ché nay) hodc amin béc bbén NR2:R23R24 ¢o thé duge tao ra tir hop chat ¢o

cong thire (IX) theo so dd G dudi day:

So ddb G
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N N
ZsnBu,
Pd(PPhy), 1. K;0s0,(0H),, H
dioxane, DMF 0 NMO, acetone, H,0 0
>\\N o~ o~
LW, 150 °C HN ] 2.NalO,, THF, H,O KN j\ I
NT N NN
CF, CF, ©CF3
(IX) (XVII) (XVIHI)
NaBH,
MeOH
N N
RpaRpRpN¥—~ 1. HNr\TéaRés R I
o NRo,Ro3R 24
RygRigN—~ of Pyridinium-R,, B HO
Z THF or MeCN
R J@ 0 Q CBr,, PPh, 0 0
38 o N. .

N
. HN
2.R,-X', Cs,CO, 'N/J\N |

(V) DMF
or
R,-OH, PPh,,
(VIl) DIAD, THF CF CF,

(1g) (XX) (XIX)

3

Viéc bién ddi cua hop chét co cong thirc (IX) thanh hop chit cd cong thic
(XVII) ¢ thé dat dugc bang phan ung véi bach cdu trung tinh thich hop nhu
vinyltributyl stannan véi su c6 mit clia chit xic tac nhu fetrakis(triphenylphosphin)
paladi(0) trong dung méi nhu dioxan hogc DMF & nhiét do dén 150°C, thuong sir
dung birc xa vi song. Hop chét co cong thirc (XVIII) ¢6 thé dugc tao ra tir hop chét co
cong thire (XVII) theo quy trinh hai bude bat dau tr viée oxy hoa bing cach st dung
chét xtc tac nhu kali osmat dihydrat véi ddng chét oxy hoa nhu N-metylmopholin-N-
oxit trong hdn hop dung mdi nhu axeton/nude ¢ nhiét do trong phong. Hop chét co
cong thirc (XVII) thu duge theo cach nay sau khi tach hop chit trung gian diol bing
cach st dung thudc thir thich hop nhu natri periodat trong hén hop dung méi thich hop
nhu THF/nuée. Hop chét cd cong thire (XIX) ¢6 thé thu duge tir hop chét co cong thirc
(XVIII) bing viéc khir, thuong bing cach sir dung chat khir nhu natri borohydrua trong
dung méi nhu MeOH. Hop chét ¢ cong thirc (XX) 6 thé thu duge tir hop chét co
cong thire (XIX) bing viéc brom hoa. Cac didu kién thich hop bao gdbm phan Ung vdi
chét brom hoa thich hop nhu cacbon tetrabromua voi triphenyl phosphin trong dung
mdi nhu diclometan & nhiét do tir 0°C dén nhiét do trong phong. Viéc chuyén hoa hop
chét co cong thire (XX) thanh amin bac ba (khong phai mot phén ciia sang ché nay)

hodc amin bac bdn c6 cong thire (Ig) cd thé dat duoc bang phan ng vdi amin béc hai
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thich hop ¢6 cong thirc NHR 3R 19 hodc amin bic ba co cong thirc NR2:2R23R24, twong
{ng, trong dung mdi thich hop nhu THF hoiac MeCN. Theo cach khac, amin bac bén
¢6 cong thire (Ig) c6 thé thu dugc theo trinh tu tir amin bac bon c¢6 cong thirc (Ig) theo
phan (g voi chét ai dién thichs hgp nhu metyl bromua trong dung mdi thich hgp nhu
MeCN & nhiét do trong phong. Hon nita, viéc chuyén hoa cua hop chét c6 cong thirc
(XX) thanh pyridini hop chét c6 cong thirc (Ig) ¢6 thé dat dugc bang phan g véi hop
chét chira pyridin duogc thé thich hop, pyridin (R38).

Sé rd rang dbi véi chuyén gia trong linh vuc nay ring aldehyt (XVIII) la hop
cht trung gian linh hoat déi véi viéc chirc nang hoa hon nita ciing nhu doi vai viée tao

ra hop chit co cong thirc (Ig).

Hop chét ¢ cong thire (Th), nghia 1a hop cht c6 cong thie (1) trong do Rs la
nhom -COXR4, Ry 1a nhu duoc xac dinh trén diy, A, B va D la CH, X la oxy, R4 la
nhém metyl va Ry 1a nhom lién két amit nhu dugc béo céo trong so do H, trong d6 R
c6 thé ¢d cac nghia khac nhau theo so dd dugc md ta ddi voi hop chét c¢6 cong thire (1),

¢6 thé duoc tao ra tir hop chit c6 cong thire (XVIII) theo so d6 H dudi day:

So do H
N Rx” NH,
(XXI1)
HO

NaClO, o 1. HATU, DIPEA

NaH2P04.H20 ¢] DMF

e »\N O/ ———

HN. I |

2-methyl-2-butene, NTN 2.R-X', Cs,CO,

t-BUCH, H,0 (V) DMF
or
R,-OH, PPh,,
CF

s (VIl) DIAD, THF

(XVIL) (XX1)

Hop chét c¢6 cong thirc (XXI) co thé duge tao ra tir hop chét co cong thirc
(XVIII) bing cach sir dung thudc thir oxy hoa thich hop nhu natri clorit va ddng chét
kht thich hgp nhu 2-metyl-2-buten trong hén hop dung moi thich hgp nhu fert-
butanol/nude va bing cach s dung bazo thich hgp nhu natri dihydrogenphosphat ¢
nhiét do trong phong. Thong thuong, hop chét ¢6 cong thire (Ih) trong d6 Ry = H ¢o
thé thu dugc tir hop chét co cong thire (XXI) bang phan tng voi amin (XXII) vai su co
mit clia chit ghép cip nhu HATU trong dung méi nhu DMF voi sy 6 mit cua bazo

nhu trietylamin & nhiét do tir nhiét do trong phong dén 80°C.
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Hon nita, hop chét co cong thirc (Ig) va (Ih) trong d6 Ry # H ¢6 thé thu duoc tur
hop chit co cong thie (Ig) va (Ih) trong do Ry = H, bang cach st dung cac phuong
phap dugc mo ta dbi voi viée bién dbi hop chét ¢ cong thie (Ta) thanh hop chét ¢6
cong thie (Ib) trong so dd A. SE 16 rang dbi véi chuyén gia trong linh vyc nay ring
cac chién lugc nhom bao vé thich hop khac ¢ thé dugc du dinh & R1 va viéc hop nhit
R1 (trong d6 Ry # H) o thé xay ra & budc xen giira bt ky trong qua trinh téng hop
hop chit cua sang ché, (Ig) va (Ih).

Hop chét c6 cong thirc (XXVI) c6 thé dugc tao ra theo so dd J tir hop chét cd
cong thire (IX). Hop chét ¢ cong thire (XXIV) ¢b thé duogc tao ra bang cach str dung
nganh hoa hoc ghép cip Heck bang phan {ng vdi hop chét vinyl dugc thé thich hop
(XXIID) véi sy cd miat cha hé chdt xic tac/phdi t thich hgp nhu chdt xic tac
Herrmann-Beller/tributylphosphin tetrafloborat trong dung moéi nhu tetraetylen glycol
hodc dimetoxyetan voi su co mit cua bazo nhu pentametylpiperidin ¢ nhiét do tr nhigt
do trong phong dén 160°C. Hop chat co cong thirc (XXV) co thé dugc tao ra tir hop
chét ¢6 cong thirc (XXIV) theo budc thuy phan va khir bang cach sir dung axit nhu
axit trifloaxetic trong dung mo6i nhu DCM ¢ -10°C dé thu dwoc hop chét trung gian
aldehyt va chét khir nhu natri borohydrua trong dung méi nhu MeOH ¢ nhiét d¢ tu
0°C dén nhiét do trong phong dé thu duoc hop chét co cong thire (XXV). Hop chét ¢6
cong thire (XXVI) ¢6 thé duge tao ra tr hop chit c6 cong thirc (XXV) bang cach sk
dung hdn hop gdm cacbon tetrabromua/tripheny! phosphin trong dung mo6i nhu DCM
& nhiét do tr 0°C dén 50°C.

(XXIII)
Tetraetyl glycol Br
Chat xuc tac
herrmann-beller

i. TFA, DCM

15 min, -10 °C CBr, PPh; @

—_—

N
BN, ||
DCM N*N

©\CF3

(XXVI)

—_—

Mo
PtBu,HBF ,, s
N
|
150 °C, 1-4 h. y-wave
CF, CF,

(1X) (XXIV)

Hop chét co cong thie (1j), (Ik) hodc (Im), nghia la hop chét co cong thie (1)
trong do Rz la duge xac dinh nhu (Ci-Cs)alkylenN"R22R23R24 (khong phai mot phéan
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ciia sang ché nay), nhom (C)-Ca)alkylenNRigR19 (khong phai mot phan cla sang ché
ndy), nhom [CHa],G[CHa];CH2>-N*pyridini(R38), 1dn lugt nhu cac phéan ti thé, c6 thé
dugc tao ra theo so dd K. Twong tu, hqp chét ¢6 cong thire (1j), (Ik) hodc (Im), nghia la
hop chét co cong thirc (I) trong d6 R: la duge xac dinh nhu nhém alkyne-Ry hodc
C(O)NHCH;Rx ¢6 thé dugc tao ra theo so dd K. Hop chét ¢6 cong thie (1j), (Ik) hodc

(Im) cling c6 thé duoc tao ra theo cach tuong ty tir hop chét c6 cong thire (XXVID).

So dd K

R y X R —_— R~
= 23 R24
(Im) (XXVIH) ()

or (XXVI) \ /
R, s~
18 N/\R
R

19
(Ik)

Hop chét c6 cong thire (Ij) co thé thu duge mot cach truc tiép bang phan Ung
alkyl hod cta amin bdc ba thich hop R2R23R2N, nhu trimetylamin hoac
dimetylpiperazin, voi hop chét cd cong thirc (XXVII) trong do X* la nhom roi chuyén
thich hop (X’ = Cl, Br, 1, Tosylat v.v) va nhom -CH2R la mot phin cta hop chit co
cong thire (1) vAn con ngoai viée thé clia nd bang nhom (Ci-Ca)alkylenN*R22 R2s Ras.
Cac diéu kién thong thudng co thé bao gdm viéc gia nhiét amin béc ba trong dung moéi
nhu etanol hodic THF & nhiét do cao ndm trong khoang tir 60°C dén 150°C, béng cach

str dung burc xa vi song.

Theo cach khac, viéc bién déi cua hop chit c6 cong thirc (XXVII) thanh hop
chit ¢ cong thie (Ij) c6 thé dat duge qua amin bac ba (Ik) trong do Ris va Ryg # H.
Hop chit amin bac ba c6 cong thirc (Ik) co thé duoc tao ra tir hop chit co cong thirc
(XXVII) bing phan (g vi amin bac hai RisRisNH. Cac di€u kién phan {ing thong
thuong bao gdm viéc st dung bazo nhu xeri carbonat hodc kali carbonat trong dung
mdi nhu DMF & nhiét dd trong phong. Viéc chuyén hoa ctia hgp chét co cong thirc
(Ik), trong do Rig va Rig# H, thanh hop chét ¢6 cong thire (Ij) c6 thé thu dugce bing

cach st dung chit metyl hod nhu metyl bromua, metyl iodua hodc metyl
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benzensulfonat. Cac didu kién phan (mg thong thuong gém c6 viéc st dung dung moi
nhu MeCN hoic axeton ¢ nhiét d6 nim trong khoang tir nhiét dd trong phong dén

60°C trong diéu kién gia nhiét théng thudng hodc vi song.

Hon nita, hop chit amin bic mdt va bac hai c6 cong thirc (Ik) cling ¢6 thé duoc
tao ra tir hop chét cé cong thire (XXVII) biang phan ng v&i amoniac hodc amin béc

mét thich hop RisNHa, 14n luot dé thu duoc amin bac mot hodc amin béc hai.

Hop chét c6 cong thirc (Im) c6 thé thu duge mét cach tryc tiép bang phan (g
alkyl hoa cta hop chit chira pyridin thich hgp nhu pyridin v&i hop chét c6 cong thirc
(XXVII), trong d6 X’ 1a nhém roi chuyén thich hop (X = Cl, Br, 1, Tosylat v.v) va
nhom -CH:R 1d mot phén ciia hop chit co cong thirc (Im) van con ngoai sy thé cua no
bang nhom [CH:]yG[CH:2];CH2-N*pyridini(R38). Cac diéu kién thong thuong co thé
bao gbm viéc gia nhiét hop chit c6 cong thire (XXVII), voi pyridin trong dung mdi
nhu MeCN hodc THF & nhiét do cao nim trong khoang tir 50°C dén 100°C, bang cach

sur dung buc xa vi song.

Hop chit c6 cong thue (Ij), (Ik) hodc (Im), nghia 1a hop chét co cong thirc ()
ma hop nhdt nhém Ry hodc Ry« (xem so dd F/H) dugc xac dinh nhu (Ci-
Ca)alkylenN*R22R23R24, nhom (C1-Cs)alkylenNRisR19, hodc nhom [CH:2]yG[CH2];CH.-
N*pyridini(R38), 1in luot la cac phén tir thé, cling c6 thé dugc tao r theo so dd K tir
hop chét ¢ cong thirc (XXVI).

M ta chi tiét thir nghiém chung

Céc phan ng khong dugc thyc hién trong khi tro trir phi ¢6 chi dinh khac va tat
c& cac dung mdi va thude thir thuong mai duge s dung nhu nhén duoc.

Viéc tinh ché bing séc ky dung dé chi viéc tinh ché bang cach sir dung hé tinh
ché CombiFlash ® Companion hodc h¢ tinh ché Biotage SP1. Khi cac san phém duoc
tinh ché bing cach sit dung hop Isolute® SPE Si I1, ‘hop Isolute SPE Si> ding d¢ chi
cot polypropylen dugc dong goi so bd chira silic oxit hoat hoa khong gan két voi hat
khong déu co kich ¢& trung binh 50pm va do x6p khong dang ké 60A. Cac phan doan
chita san phim yéu ciu (dugc nhin dang bang phan tich TLC va/hodc LCMS) dugc

gom lai, phan doan hiru co duoc loai bo bang viéc bay hoi va phén doan trong nudc
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con lai duoe 1am kho lanh, dé thu duoc thanh phdm. Khi sic ky 16p mong (TLC) duge
st dung, no dung dé chi silicagel TLC bing cach s dung dia, thuong 1a 3 x 6cm
silicagel trén dia nhdm dang 1a v&i bd chi thi huynh quang (254nm), (vi du Fluka
60778). Cac thir nghiém vi song dugc thyc hién bang cach sir dung Biotage Initiator
60™ ma str dung bd cdng hudng phuong thirc don va céng huong truong dong. Nhiét
d6 ndm trong khodng tir 40 dén 250°C c6 thé dat dugc va co thé dat dén ap sult 30bar.

Quang phd NMR thu duge trén quang phé ké Varian Unity Inova 400 voi dau
do cong hudng bo ba phat hién nghich dao 5mm vén hanh o 400MHz hodc trén quang
phé k& Bruker Avance DRX 400 véi dau do cdng hudong bd ba phat hién nghich dao
Smm TXI van hanh ¢ 400MHz hodc trén quang phd ké Bruker Avance DPX 300 voi
du do tan sé kép tiéu chudn 5mm vén hanh & 300MHz. Su dich chuyén dugc dua ra

theo ppm so vai tetrametylsilan.

Tén hop chét dugc tao ra bing cach s dung diu hiéu Autonom 2000 trong

phan mém MDL ISIS™/Draw 2.5 SP2.

Diéu kién HPLC diéu ché

Hé¢ HPLC 1

Cot khoa dudi pha nguge C18 (250x21,2mm cdt Gemini véi kich ¢& hat Spm),
tach rira bing gradient A: nudc; B: MeCN (0,1% axit formic duoc bd sung) voi toe do
dong thuong bang 18mL/phit va gradient 1%/phut gia tang theo B. Viéc do tia cyc tim
0 254nm.

Hé HPLC 2

Cot khoa dudi pha nguge C18 (250 x 21,2mm c¢6t Gemini voi kich c& hat
5um), tach rura bang gradient A: nudc; B: metanol (0,1% axit formic dugc bd sung)
voi toe do dong thuong bang 13mL/phat va gradient 1%/phit gai tang theo B. Viéc do

tia cuc tim ¢ 254nm.

Piéu kién LC-MS phén tich

Phuong phap LC-MS 1
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Quang phd ké khéi mach bbén cuc Waters ZQ vdi cot pha nguge C18 (30 x
4,6mm Phenomenex Luna kich ¢& hat 3pm), tach rira bang A: nudc + 0,1% axit

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

Gradient — thoi gian 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, ELS, tia cuc tim (200ul/phut tach thanh ngudn ESI vai bo do
ndi dong HP1100 PDA)

Phuong phap ion hoa MS - Tia dién (ion duong va dm)

Phuong phap LC-MS 2

Quang phé ké khdi mach bbn cuc Waters Micromass ZMD véi ¢t pha nguoc
C18 (30 x 4,6mm Phenomenex Luna kich ¢& hat 3pm), tach rua bang A: nude + 0,1%

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

Gradient — thoi gian dong (mL./phut) %A %B
0,00 2,0 95 5
0,50 2,0 95 S
4,50 2,0 5 95
5,50 2,0 5 95
6,00 2,0 95 5

Phat hién - MS, ELS, tia cuc tim (100ul tach thanh MS véi bo do ndi tuyén tia

cuc tim)
Phuong phap ion hoa MS — Tia dién (ion dwong va 4m)

Phuong phap LC-MS 3

Quang phé ké khdi Waters Micromass ZQ2000 voi ¢dt pha ngugc C18 (100 x
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2,1mm Acquity BEH voi kich ¢& hat 1,7um) duoc duy tri ¢ 40°C, tach rua bing A:
nude + 0,1% axit formic; B: MeCN + 0,1% axit formic. Theo cach khac, khi dugc xac
dinh, ¢ot pha nguge C18 (100 x 2,1mm Acquity UPLC BEH Shield kich c¢ hat
1,7um) duoc su dung. Gradient:

Gradient — Thoi gian 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 S 95
7,00 0,4 95 5
8,00 0,4 95 5

Phat hién - MS, tia cuc tim PDA
Phuong phap ion hoa MS — Tia dién (ion duong/am).

Phuong phap LC-MS 4

Quang phé ké khdi mach bbn cuc Waters Platform LC voi cOt pha nguge C18
(30 x 4,6mm Phenomenex Luna kich ¢& hat 3um), tach rira voi A: nude + 0,1% axit

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

Gradient — Thoti gian 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

Phat hién - MS, ELS, tia cuc tim (tach - 200pl/phit tach thanh ngudn ESI voi
viéc phat hién néi tuyén HP1100 DAD)

Phuong phap ion hoa MS — Tia dién (ion duong va am).

Phuong phap LC-MS 5
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Quang phd k& mach bén cyc Waters VG Platform II voi cot pha nguge C18 (30
x 4,6mm Luna kich ¢ hat 3um), tach rira voi A: nude + 0,1% axit formic; B: MeCN

+0,1% axit formic. Gradient:

Gradient — Thoi gian 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, ELS, tia cuc tim (tach — 200ul/phat tach thanh ngudn ESI voi
viéc phat hién ndi tuyén HP1050 DAD)

Phuong phap ion hoa MS — Tia dién (ion duong va dm)
Hé MDAP:

Thiét bi: hé tinh ché vo tan Agilent 1260. Agilent 6100 ddy don mach bbn cuc
LC/MS

Cot: XSELECT CSH Prep C18 Sum OBD, 30X150mm, nhiét do trong phong
Pha dong A: 0,1% axit formic trong nudc

Pha dong B: 0,1% axit formic trong axetonitril

Dong: 60ml/phut

Chuong trinh Gradient: tir 10% dén 95%, 22 phut, tao tdm xung quanh gradient tap

chung dic hiéu
Tiém mau tir 20 dén 60mg/m] dung dich trong DMSO (+ axit formic tuy y va nuoc).

Céc tir viét tit duoc str dung trong phén thir nghiém:

9-BBN 9-Borabixyclo[3.3.1]nonan
dba Dibenzylidenaxeton

DCE Dicloetan
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DCM
DIPEA
DMF
DMSO
Dppf
Et,O
EtOAc
HPLC
IMS
LC-MS
MeCN
MDAP
NBS
NMO
Rt

RT
THF

nhin dang qua so “Hop chat trung gian” hodc “Vi du”. Viéc nay dugc dé xuat chi

nhim muc dich déi voi su trg gilp cho cac nha hoa hoc. Vit liéu khoi dau co the

21209

Diclometan
Di-isopropyletylamin
N,N-dimetylformamit
Dimetylsulphoxit
1,1'-Bis(diphenylphosphino)ferocen
Dietyl ete

Etyl axetat

sic ky long hiéu ning cao

tinh thin metyl hoa cong nghiép
Sic ky 1ong-quang phd khéi
Axetonitril

Tinh ché ty dong dan khi lugng
N-Bromosuxinimit
N-Metylmorpholin-N-Oxit

thoi gian duy tri

nhiét do trong phong
Tetrahydrofuran

Trong cac quy trinh ma tiép theo, mot so trong so cac vt liéu khoi dau dugce

khong nhét thiét duoc tao ra tir mé duge dé cap dén.

“twong duong”, nhu s& duge danh gia cao bdi chuyén gia trong linh vye nay, quy trinh
c6 thé bao gdm cac bién doi nho, vi du nhiét do phan (g, lugng thudc thi/dung mai,

thoi gian phan tmg, diéu kién hoat dong hodc diéu kién tinh ché séc ky.

Khi sy tham chiéu dugc thuc hién dén viéc sir dung quy trinh “twong tu” hoac

Vi du thwe hién sang ché

Vidul (})iéu ché cac hop chit trung gian)
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Metyl este cua axit 5-[4-Xyano-2-(4-hydroxy-but-1-ynyl)-phenyl]-7-metyl-

3-0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2.,4]triazolo[4,3-a]pyrimidin-

6-carboxylic (khong phai mét phin ciia sing ché)

Hop chit trung gian 1

Metyl este cua axit 4-(2-Bromo-4-xyanophenyl)-6-metyl-2-thioxo-1-(3-

triflometylphenyl)-1,2,3,4-tetrahydro-pyrimidin-5-carboxvylic

Hoa tan 3-triflometylphenylthioure (12,8g, 87mmol), 2-bromo-4-
xyanobenzaldehyt (18,3g, 87mmol) va metyl axetoaxetat (10,4mL, 96mmol) trong
THF (300mL) trong khi N2 va sau do thém trimetylsilylphosphat (18g) trong THF
(50mL) vio va gia nhiét hdn hop & 75°C. Sau 17 gid, cho phép hén hop phan img mat,
rét vao 0,5M HCI (600mL) va khudy trong 30 phat. Chiét hdn hop vao EtOAc. Rua
pha hiru co bang nudc, sau do nudc mudi va lam kho (Na2SO4) trude khi duge co dac
trong chdn khong. Nghién chit rdn thu dugc bing Et,0 (50mL), loc va gom chét rin

& thu dwoc hop chit duoc néu & d& myc nay la chét rfin mau tring (22,2g).
L.C-MS (phuong phap 2): Rt = 4,03 phut, m/z = 432 [M(79Br) +H]"

Hop chit trung gian 2
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Metyl este cua axit 4-(2-Bromo-4-xyanophenyl)-2-hydrazino-6-metyl-1-(3-

triflometylphenyl)-1,4-dihydro-pyrimidin-S-carboxylic

Hoa tan hop chét trung gian 1 (4,6g, 9mmol) trong IMS (350mL), thém ure
hydro peroxit (3,4g, 36,2mmol) vao va khudy hén hop trong 2 gio ¢ nhiét do trong
phong trude khi thém hydrazin hydrat (4,1mL, 54,4mmol). Khudy hdn hop trong 2 gio
nira & nhiét do trong phong, loc, gom phan loc va sau d6 khir dung moi dén thé tich
nhé trong chan khong. Phan chia phan con lai thu dugc gitta EtOAc va nudce mudbi.
Téch 16p hitu co, rira bang nuéc mudi, lam khd (Na2SOq) va lam bay hoi trong chén

khong. Phan con lai thu dugc duge st dung mt cach truc tiép & budc tiép theo.
LC-MS (phwong phap 2): Rt = 2,49 phut, m/z = 508 [M("Br)+H]"

Hop chit trung gian 3

Metyl este cua axit 4-(2-Bromo-4-xyanophenyl)-2-(N'-etoxycarbonyl-

hvdrazino)-6—metvl-1—(3-trifl0metvlphenvl)-l,4-dihvdro-pvrimidin-5-carboxvlic

Hoa tan hop chét trung gian 2 (khoang 9mmol) trong DCM (40mL) trong khi

N, va lam lanh dén -78°C trudc khi thém trietylamin (1,7mL, 12mmol) va etyl
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cloformat (765uL, 8mmol) vao. Khudy hén hop phan img & -78°C va dé cho 4m tr tr
dén nhiét do trong phong trong 16 gi¢ va sau do phan chia giltra EtOAc va nudc. Tach
16p hitu co, rira bang nude mudi, lam kho (NazSO4) va 1am bay hoi trong chéan khong.
Tinh ché phén con lai thu duoc bang sic ky silicagel tach rira bing gradient tir 0 dén
50% EtOAc trong xyclohexan dé thu duoc hop chét dugce néu & d& muc nay la chét rin

mau vang (2g trong 2 budc).
LC-MS (phuong phap 2): Rt = 3,55 phut, m/z = 580 [M(”Br)+H]"

Hop chit trung gian 4

Metyl este cua axit 5-(2-Bromo-4-xyanophenyl)-7-metyl-3-0x0-8-(3-

triflometvlphenvl)-2,3,5,8-tetrahvd ro-[1,2,4]triazolo{4,3-alpyrimidin-6-carboxylic

Puwong A

Hoa tan hop chét trung gian 3 (2g, 3,5mmol) trong IMS (20mL) va gia nhiét o
160°C trong 1 gid biang cach st dung bic xa vi song. Loai bo dung mdi trong chan
khéng va nghién phén con lai thu dugc bang E0, loc va gom chit rén dé thu duoc
hop chét duge néu & dé muc nay la chét rin mau tréng (1,5g).
LC-MS (phuong phap 3): Rt = 4,65 phut, m/z = 534 [M(”Br)+H]’
'H NMR (400 MHz, DMSO) & 11,20 (1H, s), 8,18 (1H, d, ] = 1,6 Hz), 8,09 (1H, br s),
7.93-7,75 (SH, m), 6,23 (1H, d, ] = 1,2 Hz), 3,49 (3H, 5), 2,13 3H, s).

Puwong B

~ Thém tung phén triphosgen (13,82g) vao hop chét trung gian 1 (75g, 147mmol)
duoc hoa tan trong DCM khd (1350mL) va 2,6-lutidin (51,3mL) 0 0°C trong khi nito
kém khudy. Sau 5 phit, ]am 4m phan ung dén 20°C va khudy trong 25 phit. Lam mat

-57-



21209

hén hop phan tng dén 10°C va thém qua éng thong vao dung dich dugce khudy chira
hydrazin khan (0,419mol) trong THF (400mL) va MeCN (380mL) dugc lam mat trong
bé nudc da. Sau 5 phut nita, lam 4m phan (mg dén 20°C va khudy & nhiét do trong
phong trong 2 % gig. BS sung nudc (800mL) duge khir khi bang nito vao phan (g va
rira 16p hitu co bang nuée hon nira (800mL) va sau d6 nude mubi (500mL). Lam khd
16p hitu co (Na2804) va lam bay hoi trong chan khong va hoa tan lai phan con lai trong
toluen (300mL) va mdt 1dn nira lam bay hoi trong chan khong. Hoa tan phan con lai
trong toluen (500mL) lan cubi va co dic dén trong luong khoang 200g. Pha loang
dung dich thu dugc bang Et;O (500mL) va cho phép két tinh. Gom hop chit duge néu
& dé& muc nay bang viée loc dé thu dugc chét rdn mau vang (32,1g). C6 dic dich nudce
ci trong chan khong va hoa tan phin con lai thu dugc trong DCM va cho phép két
tinh. Gom chét rén dé thu dugc san phim néu & tiéu dé khac 1a chit rdn mau vang

(2,56g).
LC-MS (710016978): Rt = 3,39 phut, m/z = 533,9 [M("Br)+H]*

Hop chit trung gian 4a/4b

N N
i i
Br Br 0

. \
(l F ( l F

F'e F'e
(42) (4b)

Metyl este cua axit (R) va (S) 5-(2-Bromo-4-xyano-phenyl)-7-metyl-3-oxo-

8-(3-triflometvl-phenvl)-2,3,5,8-tetrahvdro-[1.2,4]triazolo[4,3—a]pvrimidin-6-

carboxvylic

Chét ddng phéan ddi anh ctia hop chét trung gian 4 (155mg, 0,290mmol) dugc
chia tach bing séc ky HPLC diéu ché trén pha khong déi x(mg [cdt Daicel Chiralpak
IC (5um, 250mm x 10mm, 1% dung moi rra giai MeOH/DCM, tbc @6 dong
SmL/phit, phat hién 220nm)] dé thu duoc 69mg chét dong phan dbi anh (R) (thr nhit

tach rira va dugc gan nhu 4a) va 71mg chit ddng phén dbi anh (S) (thtr hai tach rira va
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duoc gan cho 4b).

Metyl este cua axit 5-[4-Xyano-2-(4-hydroxy-but-1-ynyl)-phenyl]-7-metyl-

3-0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-|[1,2.4]triazolo[4,3-a]pyrimidin-

6-carboxylic (vi du 1) (khéng phai mét phan ciia sing ché)

Hoa tan hop chét trung gian 4 (150mg, 0,28mmol), 3-butyn-1-ol (42mL,
0,57mmol), bis(triphenylphosphin)paladi(Il) diclorua (15mg, 0,021mmol) va déng (1)
iodua (6mg, 0,024mmol) trong DMF (1,5mL) va trietylamin (1,5mL) va sau d6 lam
sach bing N, trong 5 phut. Sau do, gia nhiét hdn hop phan ng ¢ 120°C trong 1 gid
bang cach str dung burc xa vi song. Ssau do, loc hdn hop phan ing qua nit silic oxit va
tinh ché phan con lai thu dwgc bing HPLC pha ngugc (phuong phap 1) béng cach st
dung gradient tir 10-dén 60% (+0,1% axit formic) MeCN trong nudc dé thu duoc hop

chit dugc néu & dé muc nay la chét rin mau trang nhat (32mg).
LC-MS (phuong phap 3): Rt = 4,30 phut, m/z = 524 [M+H]"

'H NMR (400 MHz, CDCls) & 8,14 (1H, s), 7,79 (1H, d, J = 8 Hz), 7,72-7,67 (2H, m),
7.60 (1H, s), 7,54 (2H, dd, J = 8, 2 Hz), 7,37 (1H, d, ] = 8 Hz), 6,64 (1H, s), 3,87-3,77
(21, m), 3,58 (3H, s), 2,76-2,63 (2H, m), 2,58 (1H, 5), 2,24 (3H, ).

Vidu 2 (hop chét trung gian, khong phai mot phi?m cua sang ché)

Mubi metyl este format cua axit 5-[4-Xyano-2-(3-dimetylamino-prop-1-

vnvl)-phenvl]-7-metvl-3-0x0-8-(3-trifl0metvl-phenvl)—2,3,5,8-tetrahvdr0-

[1,2.4]triazolo[4,3-a]pyrimidin-6-carboxylic (hop chit trung gian, khong phai mét

phan ciia sang ché)

Hoa tan hop chét trung gian 4 (400mg, 0,75mmol), 1-dimetylamino-2-propyn
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(160pL, 1,5mmol), bis(triphenylphosphin)paladi(I) diclorua (79mg, 0,11mmol) va
dbng (1) iodua (43mg, 0,23mmol) trong DMF (2,5mL) va trietylamin (2,5mL) va lam
sach bang N, trong 5 phut. Sau do, gia nhiét phan tmg ¢ 125°C trong 50 phut bang
cach str dung birc xa vi song. Loc hon hop phan tng qua nit xelit va sau do pha loang
bang EtOAc. Rira dung dich thu dugc bang nude mudi, 1am kho (Na;SO4) va lam bay
hoi trong chan khong. Tinh ché mot phin phan con lai thu duge (25mg) bang HPLC
pha nguoc (phuong phap 1) bang cach sir dung gradient tr 10 dén 40% MeCN trong
nudc (+0,1% axit formic) va thu duge hop chit dugc néu & d& muc nay 1a chét rin

mau trang nhat (11mg).
L.C-MS (phuong phap 3): Rt = 3,38 phut, m/z = 537 [M+H]"

'H NMR (400 MHz, CDCl3) § 9,30 (1H, br s), 8,28 (1H, s), 7,82-7,71 (3H, m), 7,64-
7,58 (3H, m), 7,42 (1H, d, J = 8 Hz), 6,50 (1H, s), 3,84 (1H, d, J = 17 Hz), 3,76 (1H, d,
=17 Hz), 3,60 BH, s), 2,60 (6H, s), 2,26 (3H, s).

Vi du 3 (diéu ché hop chit trung gian)

Metyl este cua axit 5-[4-Xvyano-2-(3-dimetylamino-prop-1-ynyl)-phenyl]-2-

( 3-metansulfonyl-propyl)-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3.5,8-

tetrahydro-|1,2,4]triazolo[4,3-alpyrimidin-6-carboxylic (hop chit trung gian,

khong phai mot phén cia sang ché)

Hop chit trung gian 5

o)
/‘S\\/\/\Br

o

1-Bromo-3-metansulfonyl-propan
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Hoa tan 3-(Metylsulfonyl)-1-propanol (276mg, 2mmol) trong DCM (10mL) va
sau d6 thém CBrs (730mg, 2,2mmol) vao tiép theo ting phan PPh; (580mg, 2,2mmol)
trong khi Na. Khudy dung dich thu dugc & nhiét do trong phong trong 17 gio. Phén
chia hdn hop gitta DCM va nudc. Tach 16p hitu co, rira bang nuée mudi, lam khod
(Na2SOs) va lam bay hoi trong chén khong. Tinh ché phan con lai thu dugc bang sic
ky silicagel tach rira bing 50% EtOAc trong Xyclohexan dé thu duoc hop chit duge

néu & dé muc nay la chit dau khong mau (297mg).

'H NMR (400 MHz, DMSO) § 3,63 (2H, t, J = 7 Hz), 3,25-3,20 (2H, m), 3,01 (3H, s),
2,27-2,19 (2H, m).

Metyl este cua axit 5-]4-Xyano-2-(3-dimetylamino-prop-1-ynyl)-phenyl]-2-

(3-metansulfonyl-propyl)-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3,5,8-

tetrahydro-|1,2.4]triazolo[4,3-a]pyrimidin-6-carboxylic (hop chit trung gian,

khong phai mot phz"in cua sang ché)

Hoa tan vi du 2 (34,5mg, 0,06mmol) trong DMF (1mL) va sau d6 thém xeri
carbonat (25mg, 0,08mmol) va hop chét trung gian 4 (13mg, 0,06mmol) vao. Khuiy
hdn hop & nhiét do trong phong trong 16 gid. Phan chia hdn hop gilta EtOAc va nudc.
Téach 16p hitu co, va chiét 16p trong nude bing EtOAc. Rira 16p hitu co gom lai bang
nude mudi, lam kho (NaSO4) va lam bay hoi trong chén khong. Tinh ché phén con lai
thu duoc bang sic ky silicagel tach rira tr 0 dén 10% (2M NH; trong MeOH) trong

DCM dé thu dugc hop chit duge néu & d& muc nay la chit rin mau trang (4mg).
LC-MS (phuong phap 3): Rt = 3,45 phat, m/z = 657 [M+H]"

'H NMR (400 MHz, CDCls) & 7,82-7.69 (3H, m), 7,63-7,58 (3H, m), 7,43 (1H, d, J =
8 Hz), 6,50 (1H, s), 3,74-3,59 (2H, m), 3,61 (3H, s), 3,55 (2H, s), 2,95-2,90 (2H, m),
2,80 (3H, ), 2,40 (61, s), 2,24 (3H, 5), 2,12-2,04 (2H, m).

Vidu 4
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(3-45-Xyano-2-[2-(3-metansulfonyl-propyl)-6-metoxycarbonyl-7-metyl-3-

0x0-8-m-tolyl-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-

prop-2-ynyl)-trimetyl-amoni format

Hoa tan vi du 3 (16mg, 0,02mmol) trong 30% metyl bromua trong dung dich
MeCN (1mL) vé sau do thém K>2CO; (10mg) vao. Khudy hén hop & nhiét do trong
phong trong 24 gid. Loc hdn hgp phan ung va sau do lam bay hoi trong chan khong.
Tinh ché phin con lai thu duge biang HPLC pha ngugc (phuwong phap 1) tach rira tir 10
dén 40% MeCN trong nudc (+0,1% axit formic) va thu duge hop chit duge néu ¢ dé

muc nay la chit rin mau trang (11mg).
LC-MS (phuong phap 3): Rt = 3,45 phut, m/z = 671 [M+H]+

IH NMR (400 MHz, DMSO) § 8,46 (2H, s), 8,16-8.15 (1H, m), 7,96-7,92 (2H, m),
7.89-7,82 (2H, m), 6,34 (1H, s), 4,78 (1H, d, J = 16 Hz), 4,72 (1H, d, J = 16 Hz), 3,64-
3,56 (2H, m), 3,53 (3H, s), 3,27 (9H, s), 3,05-2,92 (2H, m), 2,88 (3H, s), 2,17 (3H, s),
1,86-1,77 (2H, m).

Vi du 5 (khéng phii mot phén ciia sang ché)

Metyl este cua _axit 5-]4-Xyano-2-(3-dimetylamino-propyl)-phenyl]-7-
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metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3.5,8-tetrahydro-]1,2,4]triazolo[4,3-

alpyrimidin-6-carboxvlic (khéng phdi mot phz}in cia sang ché)

Hoa tan vi du 2 (35mg, 0,06mmol) trong IMS (0,5mL) va sau d6 thém vao
huyén phu chira 10% paladi trén cacbon (khoang 30mg) trong IMS (0,5mL). Khudy
hén hop trong khi Ha (khi cdu) trong 2 gi¢ va sau do loc qua Celite® va lam bay hoi
phén loc trong chan khéng. Tinh ché phén con lai thu dugc bang sic ky silicagel tach
rira tir 0 dén 10% (2M NH; trong MeOH) trong DCM dé thu duoc hop chét dugc néu
& dé muyc nay 1a chét rin mau trang (6mg).

LC-MS (phuong phap 3): Rt = 3,43 phut, m/z = 541 [M+H]"

'H NMR (400 MHz, CDCI3) § 7,80 (1H, d, ] =9 Hz), 7,72 (1H, t, ] = 8 Hz), 7,64 (1H,
$), 7,59 (1H, d, J = 8 Hz), 7,54 (1H, s), 7,50 (1H, dd, ] = 8, 1 Hz), 7,37 (1H, d, J = 8
Hz), 6,28 (1H, s), 3,59 (3H, s), 3,28-3,20 (1H, m), 3,07-2,99 (1H, m), 2,48 (2H, t, J =7
Hz). 2,28 (6H, s), 2,24 (3H, ), 2,07-1,99 (1H, m), 1,94-1,85 (1H, m).

Vi du 6 (didu ché hop chét trung gian)

Metyl este cua axit 5-(4-Xyano-2-dimetylaminometyl-phenyl)-7-metyl-3-

0x0-8-( 3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-6-

carboxylic (khong phai mot phén cia sing ché)

Hop chit trung gian 6
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Metyl este cua axit 5-(4-Xvano-2-vinyl-phenyl)-7-metyl-3-0x0-8-(3-
triflometyl-phenyl)-2,3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hoa tan hop chét trung gian 4 (1,42g, 2,66mmol), tributyl vinyl stannan va
paladi-tetrakis(triphenylphosphin) trong dioxan (18mL) va vai giot DMF va lam sach
dung dich thu dugc bing N trong 5 phiit. Sau do, gia nhiét hdn hep phan ing ¢ 150°C
trong 1 gio bang cach st dung buc xa vi song. Tinh ché hdn hop phan ng bang sic ky
silicagel tach rira bang gradient tir 0 dén 70% EtOAc trong xyclohexan tiép theo
nghién bing Et,0 dé thu duoc hop chat dugc néu ¢ dé muc nay la chét rin mau trang

nhat (1,02g).
LC-MS (phuong phap 2): Rt = 3,52 phat, m/z = 482 [M+H]"

Hop chit trung gian 7

Metyl este cua _axit 5-(4-Xyano-2-formyl-phenyl)-7-metyl-3-0x0-8-(3-

triflometyl-phenyl)-2,3,5,8-tetrahyd ro-[1,2.4]triazolo[4,3-a]pyrimidin-6-

carboxylic
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Tao huyén phu hop chét trung gian 6 (0,8g, 1,66mmol) trong axeton (4,5mL) va
nude (0,5mL). Thém kali osmat dihydrat (31mg, 0,08mmol) vao, tiép theo NMO
(0,39g, 3,32mmol) va khudy manh hdn hgp phan Umg ¢ nhiét do trong phong trong 18
gio. Sau do, thém NazS20s (4g, 21,06mmol) vao va pha loang phan {rng bing DCM va
khudy trong 20 phut nita. Loc hdn hop thu duge qua xelit va sau d6 lam bay hoi trong
chan khong. Hip thu phan con lai thu dugc vao THF (8mL) va nude (8mL) va sau do
lam mat dén 0°C trude khi thém natri periodat (0,71g, 3,32mmol) vao. Cho phép hdn
hop phan tng 4m dén nhiét do trong phong va sau do khudy trong 3 gid trudc khi dugce
pha loang bing NaHCO3 trong nude bao hoa va sau do chiét bang EtOAc. Rira cac 1op
hitu co gom lai bang NaHCO; trong nudc bdo hoa, sau do nudc mudi, lam kho
(Na2804) va lam bay hoi trong chan khong. Tinh ché phan con lai thu dugc bang sic
ky silicagel tach rira bing gradient tr 50 dén 70% EtOAc trong xyclohexan dé thu

duge hop chit duoc néu & dé muc nay 1 chét rin mau héng (0,56g).
LC-MS (phuong phap 1): Rt = 2,98 phut, m/z = 484 [M+H]"

Hop chit trung gian §

Metyl este cua axit 5-(4-Xyano-2-hydroxymetyl-phenyl)-7-metyl-3-0x0-8-

(3—triflometvl-phenvl)-2,3,5,8-tetrahvdro-[1,2,4]triazoloI4,3-a]pvrimidin-6-

carboxylic

Hoa tan hop chét trung gian 7 (273mg, 0,57mmol) trong MeOH (5mL) va thém
natri borohydrua (26mg, 0,68mmol) vao va khudy phan {mg ¢ nhiét d trong phong
trong 2 gio. Lam bay hoi hon hop trong chan khong va phan chia phan con lai gitra
EtOAc va nude va tach cac pha. Rira 16p hitu co bang nudc mubi, 1am kho (Na2SOa)

va lam bay hoi trong chén khong. Nghién phan con lai thu duoc bang Et;0, loc va
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gom chét réin dé thu duogc hop chit duge néu & d& muc nay la chét rin mau tring nhat

(184mg).
LC-MS (phuong phap 2): Rt = 3,24 phut, m/z = 486 [M+H]+

Hop chit trung gian 9

Metyl este cua axit 5-(2-Bromometyl-4-xyano-phenyl)-7-metyl-3-0x0-8-(3-

triflometyl-phenyl)-2.3,5.8-tetrahydro-[1,2,4]triazolo[4.3-a]pyrimidin-6-

carboxylic

Hoa tan hop chét trung gian 8 (khoang 0,1mmol) trong DCM ImL) va lam mat
dung dich dén 0°C. Thém cacbon tetrabromua (40mg, 0,12mmol) vao, tiép theo
triphenylphosphin (29mg, 0,11mmol) va khudy phan ng & nhiét do trong phong. Sau
5 gig, thém tiép phidn khac chita cacbon tetrabromua (53mg, 0,16mmol) va
triphenylphosphin (42mg, 0,16mmol) vao va tiép tuc khudy & nhiét do trong phong
trong 16 gio. Pha loang hdn hop phan tmg bing DCM va ria bing nudc tiép theo nudc
mudi, 1am khoé (Na2SOs) va lam bay hoi trong chan khong. Tinh ché phan con lai thu
duoc bing sic ky silicagel tach rira bing gradient tr 50 dén 80% EtOAc trong
xyclohexan dé thu duoc hop chit duoc néu ¢ dé muc nay la chit rin mau trang

(19mg).
LC-MS (phuong phap 1): Rt = 3,12 phat, m/z = 548 [M+H]"

Metyl este cua_axit 5-(4-Xvano-2-dimetylaminometyl-phenyl)-7-metyl-3-

0x0—8-(3-triflometvl-phenvl)-2,3,5,8-tetrahvdro-[1,2,4]triazoloI4,3-a]pvrimidin-6-

carboxylic (vi du 6) (khong phdi mot ph:“ln cua sang ché)

Hoa tan hop chat trung gian 9 (23mg, 0,04mmol) trong THF (0,5mL), 2M
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dimetylamin trong MeOH (0,5mL) va khudy phan tng & nhiét do trong phong. Sau 2
gi®, 1am bay hoi hdn hop phan ing dén kho va tinh ché phéan con lai thu dugc bang séc
ky silicagel tach rira bing gradient tir 0 dén 5% (2M NH3 trong MeOH) trong DCM dé

thu dugc hop chét duoc néu ¢ dé muc nay 1a chét rdn mau trang (13mg).
LC-MS (phuong phap 3): Rt = 3,38 phut, m/z = 513 [M+H]"

'H NMR (400 MHz, CDCls) § 8,07 (1H, s), 7,82-7,81 (2H, m), 7,74 (1H, t, J = 8 Hz),
7,65 (1H, s), 7,60 (1H, d, J = 7 Hz), 7,55-7,52 (1H, m), 7,38 (1H, d, J = 8 Hz), 6,31
(1H, s), 4,16 (11, d, J = 16 Hz), 3,86 (1H, d, ] = 16 Hz), 3,61 (3H, s), 2,38 (6H, s),
2,26 (31, s).

Vidu7

£5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-

2,3,5,8-tetrahvdro-[1,2,4]triazolol4,3-a]pvrimidin-S-Vl]-benzvl}-trimetvl-amoni

bromua

Hoa tan hogp chét trung gian 9 (17mg, 0,03mmol) trong THF (2mL) va 31%
trimetylamin trong EtOH (2mL) va khudy hén hgp ¢ nhiét do trong phong trong 72
gi0. Loai bo dung mdi trong chan khong va tinh ché phén con lai thu dugc bing HPLC
pha nguoc bing cach st dung gradient tir 10 dén 90% MeCN trong nudc dé thu dugc

hop chét duoc néu & dé muc nay 1a chét rin mau tring (6mg).
LC-MS (phuong phap 3): Rt = 3,28 phit, m/z = 527 [M]"

IH NMR (400 MHz, DMSO) § 11,34 (1H, s), 8,11 (2H, s), 8,03 (1H, dd, ] =2 va 8
Hz), 7,95-7,79 (4H, m), 6,48 (1H, s), 5,13 (1H, d, J = 14 Hz), 4,98 (1H, d,J = 14 Hz),
3,52 (3H, s), 3,26 (9H, s), 2,07 (3H, 5).
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Vidu 8

(2-{5-Xvano-2-[6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-

2.3.5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino}-etyl)-

trimetyl-amoni clorua

Hop chit trung gian 10

Metyl este cua axit 5-(2-Carboxy-4-xyano-phenyl)-7-metyl-3-0x0-8-(3-

triflometyl-phenyl)-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hoa tan hop chat trung gian 7 (50mg, 0,1mmol) trong tert-butanol (700uL) va
nude (170uL), sau d6 thém natri dihydrogenphosphat (14mg, 0,1mmol) va 2-metyl-2-
buten (2M trong THF, 220uL, 0,44mmol) vao, tiép theo natri clorit (40mg, 0,35mmol)
va khudy hdn hop & nhiét do trong phong trong 4 gio. Axit hoa hén hop dén do pH=1
bang 1M HCI trong nudc va chiét bang EtOAc va rira 16p hitu co gom lai bing nudc
mudi, lam khd (Na2SO4) va lam bay hoi trong chan khong dé thu duoc hop chat duoc

néu ¢ dé muc nay la bot mau kem.
LC-MS (phwong phap 1): Rt = 2,77 phat, m/z = 500 [M+H]"

(2-4 5-Xvan0-2-l6-metoxvcarbonvl-7-metvl-3-0xo-8-(3-trifl0metvl-phenvlk
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2.3.5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino}-etyl)-

trimetyl-amoni clorua (vi du 8)

Hoa tan hop chét trung gian 10 (0,Immol) trong DMF (2mL) va thém
diisopropyletylamin (68uL, 0,4mmol) vao tiép theo HATU (57mg, 0,15mmol). Thém
(2-Aminoetyl)trimetylamoni clorua hydroclorua (22mg, 0,12mmol) vao va khudy hdn
hop & nhiét do trong phong trong 16 gio. Phan chia hon hop gitra EtOAc va nudc.
Téch 16p hitu co, va chiét 16p trong nudc bang EtOAc va rira 16p hitru co gom lai bang
nuée mudi, 1am kho (Na2SO4) va lam bay hoi trong chan khong. Tinh ché phan con lai
thu dugc bang HPLC pha nguoc bing cach sir dung gradient tir 10 dén 90% MeCN
trong nuoc (+0,1% axit formic) dé thu dugc format co hop chét duge néu & dé muc
nay la chit rin mau trang. Tiép theo tach rira qua nhya Amberlite IRA458 clorua, hop

chét dwoc néu & dé muc nay thu duoc 1a chit rén mau trang (14 mg).
LC-MS (phuong phap 3): Rt = 3,28 phit, m/z = 584 [M]"

'H NMR (400 MHz, DMSO) & 11,63 (1H, s), 9,48 (1H, s), 7,98-7,92 (3H, m), 7,88-
7,80 (4H, m), 6,40 (1H, m), 3,87-3,71 (2H, m), 3,57 (2H, t, ] = 7 Hz), 3.41 (31, s),
3,17 (9H, s), 2,16 (3H, s).

Vidu9

{5-Xvyano-2-[( R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-

2,3,5,8-tetrahvdr0-I1,2,4]triazolo[4,3-alpvrimidin-S-vl]-benzvl}-trimetvl-amoni

format

Hop chit dugc néu ¢ dé muc nay duoc tao ra tir Hop chét trung gian 4b (2,05g,

3,81mmol) bing cach st dung phuong phap twong tu voi vi du 7. Tiép theo tinh ché
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MDAP hop chit duoc néu ¢ dé muc nay thu dugc la chét rén mau trang (107mg).
LC-MS (phuong phap 3): Rt = 3,28 phut, m/z = 527 [M]"

'H NMR (400 MHz, DMSO) § 11,59 (1H, s), 8,42 (1,6H, s, format) 8,11 (2H, m), 8,04
(1H, dd, J = 1,7 va 8,3 Hz), 7,95-7,79 (4H, m), 6,49 (1H, s), 5,13 (1H, d, J = 14 Hz),
4,98 (1H, d, ] = 14 Hz), 3,52 3H, s), 3,26 (9H, s), 2,07 (3H, s).

Vi du 10 (hop chit trung gian, khong phéii mét phén ciia sing ché)

Metyl este cua axit (R)-5-[4-Xyano-2-(3-dimetylamino-prop-1-ynyl)-

phenyl]-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3,5.8-tetrahydro-

[1,2.4]triazolo[4,3a]pyrimidin-6-carboxylic (hop chét trung gian, khong phai mot

phan cua sang che)

Hoa tan hop chit trung gian 4b (500mg, 0,94mmol), 1-dimetylamino-2-propyn
(305pl, 3,76mmol), bis(triphenylphosphin)paladi(Il) diclorua (65mg, 0,093mmol) va
déng (1) iodua (43mg, 0,096mmol) trong dioxan (4mL) va trietylamin (0,48mL) va
lam sach bang agon trong 5 phut. Sau do, gia nhiét phan ung ¢ 120°C trong 30 phut
bang cach str dung birc xa vi song. Pha loang hdn hop phan (g bing etyl axetat va rira
bing nudc va lam khd 16p hitu co (Na2SO4) va c6 dic trong chan khong. Tinh ché
phdn con lai thu dugc bang sic ky tach rira tir tr 0 dén 5% (2M NH; trong MeOH)

trong DCM dé thu dugc hop chit duge néu & dé muc nay la gdbm mau ndu (159mg).
LC-MS (phuong phap 1): Rt = 2,48 phat, m/z = 537 [M+H]"

IH NMR (400 MHz, DMSO0) 8 8,75 (1H, br s), 7,80 (1H, d, ] = 7,8 Hz), 7,76 (1H, d, ]
~ 1.6 Hx), 7,72 (1H, t, ] = 7,8 Hz), 7,64 (1H, bs), 7,62-7,54 (2H, m), 7,42 (1h, d, ] =
8.1 Hz), 6,48 (1H, m), 3,52 (2H, m), 3,60 (3H, s), 2,38 (6H, 5), 2,24 (3H, 5).
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Vidu 11

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-prop-2-

ynyD-trimetyl-amoni iodua

Xt ly vi du 10 (41mg, 0,076mmol) trong MeCN (1mL) bang iodometan (24uL,
0,385mmol). Sau 20 phat, cd dic phan Gng trong chin khong va tao nhdp nhay phan
con lai bing dietyl ete va gom phin con lai dang rén bang viéc loc dé thu dugc hop

chét duoc néu & dé muc nay 1a chit rin mau nau nhat (36mg).
LC-MS (phuong phap 3): Rt = 3,47 phut, m/z = 555,4 [M]"

'H NMR (400 MHz, DMSO) 8 11,24 (1H, s), 8,12 (1H, s), 7,95-7,89 (2H, m), 7,85-
7,79 (2H, m), 7,71 (1H, dd, J = 1,5, 8,1 Hz), 7,66 (1H, bd, J = 8,1Hz), 6,17 (1H, s),
3,52 (3H, s), 3.48 (2H, t, J = 8,5 Hz), 3,27 (1H, m) 3,13 (9H, s),) 2,97 (1H, m) 2,40
(1H, m), 2,20 (1H, m) va 2,15 3H, s).

Vi du 12 (hop chit trung gian, khéng phai mét phin ciia sing ché)

Puong A

Metyl este cua_axit (R)—S-[4-Xvano-2-(3-dimetvlamino-propvl)—phenvl]-7-
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metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3.5.8-tetrahydro-[1,2.4]triazolo[4,3-

a]pyrimidin-6-carboxylic (hop chit trung gian, khéng phai mét phin ciia_sing

ché')

Hop chéit duge néu & dé muc nay dugc tao ra tu vi du 10 (120mg, 0,223mmol)
bang cach st dung phuong phap tuong tw véi vi du 5 ngoai trir ring phan ng can phai
lam 4m dén 50°C dé tién trién mot cach thoa man. Tinh ché phéan con lai thu duoc
bing séc ky tach rira tir 3 dén 8% (2M NH;3 trong MeOH) trong DCM dé thu duoc hop

chét duoc néu & d& muc nay la gom mau nau (45mg).
LC-MS (phuong phap 3): Rt =2,55 phut, m/z = 541 [M+H]"

'H NMR (400 MHz, CDCl3) 6 7,80 (1H, d, J =9 Hz), 7,72 (1H, t, ] = 8 Hz), 7,64 (1H,
s), 7,59 (1H, d, ] = 8 Hz), 7,54 (1H, s), 7,50 (1H, dd, J= 8, 1Hz), 7,37 (1H,d,J =8
Hz), 6,28 (1H, s), 3,59 (3H, s), 3,28-3,20 (1H, m), 3,07-2,99 (1H, m), 2,48 2H, t,J =7
Hz), 2,28 (6H, s), 2,24 (3H, s), 2,07-1,99 (1H, m), 1,94-1,85 (1H, m).

Puong B voi vi du 12

Hop chit trung gian 11

Metyl este cua axit (R)-5-[4-Xyano-2-(3-o0xo-propyl)-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5.8-tetrahyd ro-[1,2.4}triazolo[4,3-alpyrimidin-6-

carboxylic

Khr khi huyén phu chia tri-ters-butylphosphoni tetrafloborat (163mg,
0,56mmol) va tris(dibenzylidenaxeton)dipaladi(0) trong dioxan kho (20mL) bang agon
trong 10 phat. Thém dung dich chira Hop chét trung gian 4b (5,0g, 9,36mmol) trong
dioxan khé (30mL) vao dung dich nay, tiép theo ruou allylic (2,55mL, 37,43mmol) va
N, N-dixyclohexylmetylamin (4,01mL, 18,72mmol). Khudy hdn hgp thu dugc ¢ 60°C
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trong 30 phit sau d6 lam mat, loc qua xelit va ¢6 dic trong chan khong dé thu duoc
hop chét duoc néu & dé muc nay la bot mau vang den ma duoc st dung ma khong cén

tinh ché thém (287 mg).
LC-MS (phuong phap 4): Rt = 3,32/3,49 phat, m/z = 512 [M+H]"

Metyl este cua axit (R)-5-[4-Xyano-2-(3-dimetylamino-propyl)-phenyl]-7-

metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3.5.8-tetrahydro-[1,2.4]triazolo[4,3-

a]lpyrimidin-6-carboxvlic (vi du 12) (hop chét trung gian, khong phai mot phin

cua sang cheé)

Thém dung dich dimetylamin (2M trong metanol, 37,44mL, 74,88mmol) vao
dung dich chira hop chét trung gian thé 11 (4,79g, 9,36mmol) trong MeOH (80mL) &
5°C tiép theo thém natri xyanoborohydrua (647mg, 10,30mmol), k&ém clorua (647mg,
4,74mmol) va IM HCI (56mL, 56,0mmol). Khudy hén hop trong 30 phat va tiép theo
lam 4m dén nhiét 46 trong phong. Sau d6, phan chia hdn hop thu dugc gira DCM va
nudce va chiét 10p trong nude bang DCM (x 2) va lam khd 16p hitu co gom lai (Na2SO4),
va cd dac trong chan khong. Tinh ché phan con lai thu dugc bing sic ky bang cach st
dung hop Isolute® SPE Si NH, tach rira bing gradient tir 2 dén 9% (2M NH; trong
MeOH) trong DCM. Tinh ché tiép san phim tho bang hop NHa, tach rira bang tir 0 dén
10% MeOH trong EtOAc dé thu duoc hop chit dugc néu ¢ dé myc nay Ia bot mau kem
(3.92)

LC-MS (phuong phap 4): Rt =2,50 phut, m/z = 541 [M+H]"

Vidu 13

(3- 5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahyd ro-[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
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trimetyl-amoni iodua

Hop chét duge néu & dé muc nay dugc tao ra tu vi du 12 (41mg, 0,076mmol)
bang cach sir dung phuong phap tuong tu véi vi du 11 dé thu dugc hop chét duge néu &
dé muc nay la chét rin mau nau nhat (38mg).

LC-MS (phuong phap 3): Rt = 3,47 phit, m/z = 555,4 [M]"

'H NMR (400 MHz, DMSO) § 11,24 (1H, s), 8,12 (1H, s), 7,95-7,89 (2H, m), 7,85-
7,79 (2H, m), 7,71 (1H, dd, J = 1,5, 8,1 Hz), 7,66 (1H, bd, J = 8,1Hz), 6,17 (1H, s),
3,52 (3H, s), 3,48 (2H, t, J = 8,4 Hz), 3,27 (1H, m) 3,13 (9H, s), 2,97 (1H, m) 2,40
(1H, m), 2,20 (1H, m) va 2,15 (3H, s).

Vidu 14

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenvl)-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

(3-metansulfonyl-propyl)-dimetyl-amoni format

Thém 1-bromo-3-metansulfonyl-propan (225mg, 1,12mmol) vao dung dich
chira vi du 12 (150mg, 0,28mmol) trong MeCN (2mL). Gia nhiét hon hop thu duge
90°C trong 40 phit bang cach sir dung burc xa vi song. Loai bo dung méi trong chén
khong va tinh ché phin con lai thu dugc bang sic ky pha ngugc (MDAP), thu dugc

hop chit duge néu ¢ dé muc nay la cht rin mau tring nhat (65mg)
LC-MS (phuong phap 3): Rt = 3,53 phat, m/z = 661,2 [M]"

'H NMR (400 MHz, DMSO) & 11,44 (1H, bs), 8,46 (1H, s), 8,14 (1H, s), 7,97-7,91
(2H, m), 7,91-7,87 (2H, m), 7,73 (1H, dd, J = 1,6, 8,2 Hz), 7,67 (1H, bd, ] = 8,2Hz),
6.20 (1H, s), 3,54 (31, s), 3,52 (2H, t, J = 8,3 Hz), 3,45 (2H, t, ] = 8,3 Hz), 3,36-3,20
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(4H, m), 3,14 (6H, s), 3,07 (3H, s), 2,98 (1H, m), 2,42 (1H, m), 2,26-2,14 (2H, m),

2,17.(3H, s)

Cac vi du sau day dugc tao ra tir vi du 12 va alkyl halogenua dugc thé thich hop

bang cach str dung phwong phap tuong tu vdi vi du 14:

amoni format

) LC-MS
:i/; Céu tric Tén (phuong NMR
' phap 3)
(3-{5-Xyano-2- '"H NMR (400
[(R)-6-metoxy- MHz, DMSO) &
carbonyl-7- 11,44 (1H, bs),
metyl-3-ox0-8- 8,44 (1H, s), 8,14
(3-triflo- (1H, s), 7,98-7,91
metyl-phenyl)- (2H, m), 7,88-7,83
O'k 2,3,5,8- (2H, m), 7,73 (1H,
O tetrahydro-[1,2, dd, J=1,5, 8,0 Hz),
(/ 4]triazolo[4,3- 7,67 (1H, bd, J =
o Rt =3,68
s %\Ni‘jio/ a]pyrimidin-5- ohiit, m/z - 8,2Hz), 6,20 (1H,
HN_NA\NI yl]-phenyl} - 505.2 [M]" s), 3,54 (BH, s),
propyl)- 3,52 (2H,t,J =83
©§‘/F xyclopropylmet Hz), 3,34-3,24 (3H,
"F | yldimetyl- m), 3,13 (6H, s),

2,99 (1H, m), 2,41
(1H, m), 2,21 (1H,
m), 2,17 (3H, s),
1,22 (1H, m), 0,77-
0,71 (2H, m), 0,48-
0,41 (2H, m)
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(3-{5-Xyano-2-
[(R)-6-metoxy-
carbonyl-7-

metyl-3-oxo-8-

(3-triflometh

'H NMR (400
MHz, DMSO) §
11,44 (1H, bs),
8,47 (1H, s), 8,14
(1H, s), 7.97-7,89

\0%_ N yl-phenyl)- (2H, m), 7,87-7,80
+ Il
N 2H, m), 7,73 (1H,
HO/\/\ \\\\Ej 2’37538' ( m) (
dd, J=1,5, 8,0 Hz),
o 7 o tetrahydro-{1,2, Rt = 3,60 z)
Y, _ , 7,67 (1H, bd, J =
16 HN] j‘\ I © | 4]triazolo[4,3- phut, m/z =
NTN . | 8.2H2), 620 (IH,
a]pyrimidin-5- 599,3 M]
s), 3,54 (3H, s),
F | yl]-phenyl}-
o1 yll-phenyl} 3,53-3,38 (7H, m),
1)-(3-
propyD)-( 327 (1H, m), 3,11
hydroxy-
(6H, s), 2,99 (1H,
opyl)-
propyl m), 2,38 (1H, m),
dimetyl-amoni 2,18 (1H, m) 2,17
format (3H, s) 1,94-1,85
(2H, m)
(3-{5-Xyano-2- 'H NMR (400
[(R)-6-metoxy- MHz, DMSO) 6
carbony 11,46 (1H, bs),
o”\ 1-7-metyl-3-oxo0- 8,45 (1H, ), 8,14
/\/\/\N+ o |N| 8-(3-triﬂo- (IH, S), 7,97-7,90
- ]
metyl-phenyl)- (2H, m), 7,87-7,81
37 8 |asss Rt=3.79 | 2H, m), 7.73 (1L,
17 w N0 phut, m/z = | 44 j=1,5, 8,0 Hz)
NN tetrahydro-{1,2, . ’ e ’
@( 6133 M]" | 767 (1H, bd, J =
4]triazolo[4,3-
> ltriazolo[4.3 8.2Hz), 6,20 (IH,
F

a]pyrimidin-5-
yl]-phenyl}-
propyD)-(3-
metoxy-propyl)-

dimetyl-amoni

s), 3,54 (3H, s),
3,51-3,37 (6H, m),
3,28 (3H, s), 3,26
(1H, m) 3,11 (6H,
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format

s), 2,98 (1H, m),
2,40 (1H, m), 2,18
(1H, m) 2,17 (3H,
s) 2,04-195 (2H,

18

m)
(3-{5-Xyano-2- 'H NMR (400
[(R)-6-metoxy- MHz, DMSO) 3§
carbonyl-7- 11,46 (1H, bs),

metyl-3-0x0-8-

(3-triflometh

yl-phenyl)-
2,3,5,8-
tetrahydro-[1,2,

4]triazolo[4,3-
a]pyrimidin-5-
yl]-phenyl}-
propyl)-dimetyl-

carbamoyl-

metyl-dimetyl-

amoni format

Rt=3,73
phut, m/z =
626,3[M]*

8,48 (1H, s), 8,14
(1H, s), 7,97-7,91
(2H, m), 7,87-7,81
(2H, m), 7,73 (1H,
dd, J = 1,5, 8,0 Hz),
7,67 (1H, bd, J =
8,2Hz), 6,17 (1H,
s), 4,50 (2H, s)
3,77 2H, t, J = 8,5
Hz) 3,54 (3H, s),
3,30 (6H, s), 3,29
(1H, m), 2,99 (3H,
s), 2,97 (1H, m),
2,90 (3H, s) 2,44
(1H, m), 2,20 (1H,
m) 2,17 (3H, s)

Hop chét trung gian 12
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HO

Metyl este cua axit (R)-5-[4-Xyano-2-(3-hydroxy-propyl)-phenyl]-7-metyl-

3-0x0-8-(3-triflometyl-phenylD)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-

6-carboxylic

Thém ting phéan natri borohydrua (163mg, 4,30mmol) vao dung dich chira hop
chét trung gian 11 (4,30mmol) trong MeOH (40mL) & 5°C. Khuay hén hop trong 30
phit va dé cho 4m dén nhiét do trong phong. Loai bo dung mdi trong chén khéng va
phan chia phén con lai giita IN HCI va EtOAc. Chiét 1p trong nudc bang EtOAc (x 2)
va lam kho phan chiét hiru co gom lai (Na2SO4) va cd ddc trong chan khong. Tinh ché
phén con lai thu dugc bing sic ky tach rua bing gradient tir 0 dén 10% MeOH trong

DCM dé thu duoc hop chit dugc néu & d& muc nay la bot mau vang (990mg).
LC-MS (phuong phap 4): Rt = 3,29 phut, m/z = 514 [M+H]"

Hop chit trung gian 13

Metyl este cua axit (R)-5-[2-(3-Bromo-propyl)-4-xyano-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahyd ro-[1,2.4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Thém carbon tetrabromua (756mg, 2,28mmol) vao dung dich chira hop chit
trung gian 12 (780mg, 1,52mmol) trong DCM (20mL) & 5°C tiép theo thém
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triphenylphosphin (598mg, 2,28mmol) vao. Khuay hdn hop thu dugc trong 1,5 gio va
dé cho 4m dén nhiét do trong phong. Pha loang dung dich bing DCM va rira bang
nudc va lam kho 16p hitu co (Na2SO4) va ¢o dic trong chan khong. Tinh ché phéan con
lai thu duoc bing sic ky tach rira tir 0 dén 50% EtOAc trong xyclohexan dé thu dugc
hop chit duge néu & d& muc nay 1a bot mau vang (620mg).

LC-MS (phuong phap 4): Rt = 3,90 phut, m/z = 576/578 [M+H]" (m&u ddng vi Br)

Vidu 19

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0xo-8-(3-triflometyl-

phenyl)-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

1-azonia-bixyclof2.2.2]octan format

Thém quinuclidin (77mg, 0,69mmol) vao dung dich chira Hop chét trung gian
13 (100mg, 0,17mmol) trong MeCN (2mL). Gia nhiét hdn hop ¢ 90°C trong 30 phut
biang cach sir dung birc xa vi song. Loai bo dung moéi trong chén khong va tinh ché
phin con lai bing sic ky pha nguoc (MDAP), thu dugc hop chét duge néu ¢ dé muc
nay la chét rin mau tring nhat (98mg).
LC-MS (phuong phap 3): Rt = 3,80 phut, m/z = 607,3 [M]"
'H NMR (400 MHz, DMSO) § 11,52 (1H, bs), 8,45 (1H, s), 8,14 (1H, s), 7,97-7,91
(2H, m), 7,87-7,81 (2H, m), 7,73 (1H, dd, J = 1,6, 8,2 Hz), 7,67 (1H, bd, ] = 8,2Hz),
6,19 (1H, s), 3,54 (3H, s), 3,51-3,43 (6H, m), 3,34-3,22 3H, m), 2,95 (1H, m), 2,36
(1H, m) 2,17 (3H, s), 2,17 (1H, m) 2,10 (1H, m), 1,93-1,85 (6H, m)

Cac vi du sau day duoc tao ra tir Hop chét trung gian 13 va amin béc ba dugc
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thé tuy y bang cach sir dung phuong phap twong tu voi vi du 19:

v LC-MS
1 ,
4 Cau truc Tén (phuong phap NMR
u
3)
'H NMR (400
MHz, DMSO) 8
1-(3-{5-Xyano-
11,46 (1H, bs),
2-[(R)-6-
8,49 (1H, s), 8,14
metoxy-
(1H, s), 7,97-7,91
carbonyl-7-
(2H, m), 7,87-
N metyl-3-0x0-8- 7.81 (2H. m)
b 2 m bl
&8\\ M (3-triflome
o N 7,73 (1H, dd, J =
§ o thyl-phenyl)-
Rt=3,52 1,5, 8,0 Hz), 7,67
0 0 2,3,5,8- ,
20 NN 07 phat, m/z= | (1H,bd,J =
N, | tetrahydro-
NTON 608,2 [M]" | 8,2Hz), 6,20 (1H,
[1,2,4]triazolo[4,
F o s), 3,56-3,30 (8H,
3-a]pyrimidin-5-
Fr 1-phenyl} m), 3,54 (3H, s),
yil-phenyls-
P 3,29 (1H, m)
propyl)-4-aza-1-
. 3,10-3,03 (6H,
azonia-bixyclo-
m), 2,97 (1H, m),
[2,2,2]octan
2,40 (1H, m),
format
2,18 (1H, m) 2,17
(3H, s)
(3-{5-Xyano-2- '"H NMR (400
HO, [(R)-6-metoxy- MHz, DMSO) §
O N carbonyl-7- 11,42 (1H, bs),
0 e
. metyl-3-0x0-8- 8.47 (1H, s), 8,12
© o Rt=2,93
o (3-triflo- ) (1H, s), 7,97-7,99
2 ““X/Nkﬁo/ I-phenyl) phit, m/z = (2H, m), 7,87
L metyi- cn - ,m), /7, -
NTON YIPREY 639,3 [M]*
©y 23,5,8- 7.79 (2H, m),
" | tetrahydro- 7.73-7.62 (2H,
F
[1,2,4]triazolo[4, m), 6,19 (1H, s),
3-a]pyrimidin-5- 3,65-3,38 3H, m,
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yl]-phenyl}-
propyl)-(4-
hydroxy-
xyclohexyl)-
dimetyl-amoni

format

mo riéng phan
theo dinh nudc),
3,54 (3H, s), 3,22
(1H, m), 3,03
(3H, s), 3,01 (3H,
s), 2,93 (1H, m),
2,40 (1H, m),
2,17 (1H, m) 2,15
(3H, s), 2,07 (2H,
m), 1,93 (211, m),
1,59 (2H, m) 1,28
(2H, m)

(tiép)

22

4-(3-{5-Xyano-
2-[(R)-6-
metoxy-
carbonyl-7-
metyl-3-o0xo-8-
(3-triflo-
metyl-phenyl)-
2,3,5,8-
tetrahydro-
[1,2,4]triazolo[4,
3-a]pyrimidin-5-
yl]-phenyl}-
propyl)-4-metyl-
morpholin-4-ium

format

Rt = 3,63
phut, m/z =
597,3 [M]"

'H NMR (400
MHz, DMSO) 8
11,52 (1H, bs),
8,50 (1H, s), 8,12
(1H, bs), 7,95-
7,90 (2H, m),
7,85-7,80 (2H,
m), 7,71 (1H, dd,
J=1,6, 8,1 Hz),
7,65 (1H, bd, J =
8,1Hz), 6,20 (1H,
s), 3,96 (4H, m),
3,65 (2H, m, mo
riéng phén theo
dinh nudc), 3,54
(3H, s), 3,49 (4H,
m), 3,29 (1H, m),
3,14 (3H, s), 2,98
(1H, m), 2,41
(1H, m), 2,20
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(1H, m) 2,17 (3H,
s)

23 W

Adamantan-1-yl-
(3-{5-xyano-2-
[(R)-6-metoxy-
carbonyl-7-
metyl-3-0x0-8-(
3-triflometyl-
phenyl)-2,3,5,8-t
etrahydro-
[1,2,4]triazolo[4,
3-a]pyrimidin-5-
yl]-phenyl}-
propyl)-amoni

format

Rt=3,33
phut, m/z =
675,4 [M]*

TH NMR (400
MHz, DMSO)
11,43 (1H, bs),
8,47 (1H, s), 8,12
(1H, bs), 7,96-
7,87 (2H, m),
7,87-7,78 (2H,
m), 7,72-7,62
(2H, m), 6,21
(1H, s), 3,52 (3H,
s), 3,36 (2H, m,
mo riéng phén
theo dinh nudc),
3,22 (1H, m),
2,90 (1H, m),
2,90 (3H, s), 2,88
(3H, s) 2,43 (1H,
m), 2,25 (3H, bs),
2,13 (3H, s), 2,08
(7H, m) 1,66 (6H,

m)

* = yo UPLC BEH RP18 thay thé 1,7micron 100mm x 2,1mm dugc sir dung trong

phuong phap LCMS
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Hop chit trung gian 14

Metyl este cua axit (R)-5-(2-Bromometyl-4-xyano-phenyl)-7-metyl-3-oxo-8-

(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hop chét duoc néu ¢ dé muc nay duogc tao ra tir Hop chét trung gian 4b (0,5g,
1,03mmol) bang cach st dung phuong phap twong tu véi phuong phap duge dung dé
tao ra Hop chét trung gian 9 va thu dugc hop chét duge néu & dé muc nay 1a chit gom

khong mau (1,26g).
LC-MS (phuong phap 4); Rt = 3,70 phut, m/z = 548,0 [M(”Br)+H]"

Vi du 24

N

Cj Il

.
/

OQ/O_ o]
HN

o]

yNjﬁLO/
. l

F

4-15-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-

phenvl)-2,3,5,8—tetrahvdro-[1,2,4]triazolo[4,3-a]pvrimidin-S-vl]—benzvl}-4-metvl-

morpholin-4-ium format

Gia nhiét hop chat trung gian 14 (110mg, 0,2mmol) trong N-metylmorpholin
(6mL) trong agon trong 11 gid & 50°C. Phén chia vat li¢u thu dugc gitra EtOAc va
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nude va tach 16p trong nude va cho vao tinh ché bang HPLC (Hé 1). C6 ddc phan doan
san phdm tho dé loai bd MeCN va xr ly bang amoniac trong nudc c6 dac (10% theo
thé tich) trong 15 phit ¢ nhiét do trong phong. Tinh ché tiép dung dich bang sic ky
bing cach sit dung hdp tuyét dbi Cis va tach rira tir 0 dén 30% MeCN (+0,1% HCOH)
dé thu duoc, tiép theo lam déng kho, san phim néu & tiéu dé 1a chét rin mau trang (34
mg).

LC-MS (phuong phap 3): Rt = 3,37 phut, m/z = 569,2 [M]+

IH NMR (400 MHz, DMSO-D¢) & 8,43 (1,H, s), 8,10 (2H, m), 8,03 (1H, dd, J = 8,0,
1,5 Hz), 7,95-7,79 (4H, m), 6,54 (1H, s), 5,22 (1H, d, J = 13,8 Hz), 5,10 (1H, d,J =
13.8 Hz), 4,09-3,53 (8H, m), 3,54 3H, s), 3,28 (3H, 5) va 2,07 (3H, s).
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Vidu 40

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenvl)-2,3,5,8-tetrahydro-[1,2,4]triazolo{4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

trimetyl-amoni bromua

Thém nho giot 26% dung dich chira metyl bromua trong axetonitril (10mL) vao
dung dich chtra vi du 12 (2,0g, 3,70mmol) trong MeCN (10mL) ¢ 5°C. Cho phép hon
hop 4m dén nhiét do trong phong va khudy trong 2 gio. Lam bay hoi dung méi trong
chan khong. Cho phén con lai thu dugc vao 30% MeCN trong nudc (30mL) va lam
kho lanh dé thu dwoc chét rdn mau tring (2,05g).

LC-MS (phuong phap 3): Rt = 3,48 phut, m/z = 555,2 [M]"

'H NMR (400 MHz, DMSO) & 11,26 (1H, s), 8,14 (1H, s), 7,96-7,92 (2H, m), 7,87-
7,82 (2H, m), 7,73 (1H, dd, J = 1,5, 8,1 Hz), 7,68 (1H, bd, J = 8,1Hz), 6,19 (1H, s),
3,54 (3H, s), 3,51 (2H, t, J = 8,4 Hz), 3,30 (1H, m) 3,15 (9H, s), 2,99 (1H, m) 2,42
(1H, m), 2,22 (1H, m) va 2,17 3H, s).

Vi du 41 (khong phii mdt phin ciia sang ché)

Metyl este cua axit (S)-5-[4-Xvano-2-(5-hydroxypentyl)-phenyl]-7-metyl-3-
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0x0-8-(3-triflometyl-phenyl)-2,3.5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Thém dung dich chira 9-BBN (0,5M trong THF, 2,24ml) vao pent-4-en-1-ol
(51mg) trong agon & 0°C. Sau do, khudy dung dich & nhiét do trong phong trong 2 gid.
Sau do, thém xeri carbonat (241mg, 0,74mmol), Hop chit trung gian 4a (200mg,
0,37mmol), PdCly(dppf).DCM (30mg, 0,037mmol) va nudc (0,2mL) vao. Gia nhiét
hén hop & hdi luu trong 6 gio sau do thém DMF (1mL) vao va chung cat THF trong
dong agon. Gia nhiét phan g & 115°C trong agon trong 1,5 gi¢ nira. Lam mat hén
hop va pha loang bing EtOAc va nudc va lam khé phan chiét hiru co (Na2SO4) va ¢b
dac trong chan khéng. Tinh ché phan con lai thu dugc bang séc ky, tach rua bang tir 0
dén 10% metanol trong DCM, va sau d6 bang HPLC (Hé 1) tach rira tir 20 dén 80%
dén MeCN trong nuoc (+ 0,1% HCO;H) dé thu dugc hop chét dugc néu ¢ dé muc nay

la chit gdbm khong mau, (25mg).
C-MS (phuong phap 1): Rt = 3,24 phut, m/z = 542,1 [M+H]"

IH NMR (400 MHz, CDCls) 8 9,69 (1H, s), 7,80 (1H, d, ] = 7,8 Hz), 7,72 (1H, t, ] =
7.8 Hz ), 7,63 (111, s), 7,58 (1H, d, ] = 7,8 Hz), 7,5 (1H, bs), 7,48 (1H, bd, J = 7,4 Hz),
7.33 (14, d, J = 7.4 Hz), 6,29 (1H, s), 3,59 3H, s), 3,55 (2H, t, J = 6,16 Hz), 3,33-3,24
(1H, m), 2,95-2,85 (1H, m), 2,24 (3H, s), 1,90-1,68 (2H, m), 1,68-1,47 (4H, m).

Vi du 42

(3-{5-Xvyano-2-](R)-6-metoxycarbonyl-7-metyl-3-0x0-8-( 3-triflometyl-

phenvl)—2,3,5,8-tetrahvdro-[1,2,4]triazolo[4,3-alpvrimidin-S-vl]-phenvl}-propvl)-

trimetyl-amoni benzensulfonat

Chuyén hoa nhya Amberlit IRA 458 'clorua’ (40g, uot) thanh duong lugng
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besylat bang cach chuyén dung dich chira axit benzen sulphonic (400mL, 10% dung
dich trong nudc) qua nhua trong cdt thuy tinh & tbc d6 dong tir 5 dén 10mL/phit. Tiép
theo, rira nhua bang nudc cho dén khi phan loc ¢6 d6 pH = khoang 5/6. Luu trit nhya
“4dm uwdt” trude khi str dung. X Iy dung dich chira vi du 40 (1g, 1,57mmol) trong binh
thot ¢b day tron (250mL) bing 30% MeCN/nudc (60mL) va sau do tron bang nhua
besylat (40g, udt). Khudy nhe hon hop thu duoc bang cach quay mot cach tir tir binh
thot ¢ trén thiét bi bay hoi Buchi trong 50 phiit & ap suit khong khi. Dat ham luong
nay vao dng nhua, sau do loc va rira bang 30% MeCN/nudc va lam kho lanh phan loc

dé thu duoc hop chét dugc néu ¢ dé muc nay la chét ran tinh dién mau tréng (1,01g).
LC-MS (phuong phap 3): Rt = 3,47 phut, m/z = 555,4 [M]"

'H NMR (400 MHz, DMSO) § 11,24 (1H, s), 8,12 (1H, s), 7,96-7,89 (2H, m), 7,86-
7,80 (2H, m), 7,74-7,63 (2H, m), 7.63-7,55 (2H, m, besylat), 7,35-7,27 (3H, m,
besylat), 6,17 (1H, s), 3,52 (3H, s), 3,51-3,43 (2H, m), 3,32-3,21 (1H, m) 3,13 (9H, s),
3,03-2,91 (1H, m) 2,40 (1H, m), 2,20 (1H, m), 2,15 (3H, s).

Vidu 43

(5-45-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-pentyl)-

trimetyl-amoni format

Hop chit trung gian 15

-95-



Metyl este cua axit (R)-5-[2-(5-Bromo-pentyl)-4-xyano-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hop chét duoc néu & d& muc nay dugc tao ra tir Hop chat trung gian 4b
(240mg, 0,45mmol) bing cach st dung phuong phap tuong tu vi phuong phap dugc
st dung trong vi du 41 va Hop chét trung gian 13 va thu dugc hop chit mong mudn la
chéat gdbm mau vang (90mg).

LC-MS (phuong phap 3): Rt = 4,12 phut, m/z = 604 [M(”Br)+H]"

(5-{5-Xvano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-pentyl)-

trimetyl-amoni format (vi du 43)

Hop chét dugc néu o dé muc nay duoc tao ra tir Hop chét trung gian 15 (89mg,
0,15 mmol) biang cach sir dung phuong phap tuong tu vdi phuong phap duoc sir dung
trong vi du 7 va thu duoc hop chit mong muén 1a chit gdm mau vang (10mg) tiép theo

tinh ché sic ky (HPLC hé 1).
LC-MS (phuong phap 3): Rt = 3,66 phit, m/z = 583,3 [M]"

'H NMR (400 MHz, DMSO) & 11,28 (1H, bs), 8,42 (1,6H, s, format), 8,09 (1H, s),
7.95-7,86 (2H, m), 7,84-7,77 (1H, m), 7,69-7,58 (3H, m), 6,18 (1H, s), 3,51 (3H, s),
3,37-3,28 (2H, m) 3,26-3,14 (1H, m), 3,06 (9H, s), 3,07-2,95 (1H, m), 2,14 3H, s),
1,93-1,70 (4H, m), 1,51-1,39 (2H, m).

Vi du 44

-96-



(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2,3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-butyl)-

trimetyl-amoni format

Hop chét trung gian 16

Metyl este cua axit (R)-5-[2-(5-Bromo-pentyl)-4-xyano-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Thém DMF (10mL) vao hdn hop g@)m Hop chit trung gian 4b (1,0g,
1,87mmol), but-3-en-1-ol (270mg, 3,74mmol), tri-tertiary-butyl ~phosphoni
tetrafloborat (100mg, 0,34mmol), Pdx(dba); (90mg, 0,10mmol) va dixyclohexyl-
metyl-amin (1,80mL, 8,42mmol) va khir khi dung dich thu dugc trong agon. Sau do,
gia nhiét hdn hop & 95°C trong 18 gio. Lam mat hon hop, pha loang bang EtOAc va
rira 10% axit xitric trong nudc va phin chiét hitu co bang nudc mudi, sau do lam khd
(Na2SOs) va ¢d dac trong chan khong. Tinh ché phin con lai thu dugc bang séc ky,
tach rira bing tir 0 dén 5% MeOH trong DCM dé thu duge hop chit duge néu ¢ dé

muc nay la chit rin mau vang (816mg), ma bi nhiém v&i hon 50% san phdm phu chat
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ddng phan (duoc thé hién trén day). Vit liéu ndy dugce str dung ma khong cén tinh ché

thém.
LC-MS (phuong phap 4): Rt = 3,35 phat, m/z = 526,2 [M+H]"

Hop chét trung gian 17

Metyl este cua axit (R)-5-[2-(4-Bromo-butyl)-4-xyano-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hop chit duoc néu & d& muc nay duoc tao ra tir Hop chat trung gian 16
(270mg, 0,51 mmol) bang cach st dung phuong phap tuong ty voi phuong phap dugc
str dung trong vi du 5 va Hop chat trung gian 13 va thu dugc hop chit mong muén la

chét rin mau trang (260mg).
LC-MS (phuong phép 4): Rt = 3,99 phut, m/z = 589,9 [M("Br)+H]"

(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2.3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-S-yl]-phenyl}-butyl)-

trimetyl-amoni format (vi du 44)

Hop chit duoc néu & dé muc nay dugc tao ra tir Hop chét trung gian 17 (80mg,
0,13mmol) bing cach sir dung phuong phap tuong tu véi phuong phap dugc st dung
trong vi du 7 va thu dugc hop chit mong mudn 1a chét ran tinh dién (44mg) tiép theo
tinh ché sic ky (HPLC hé 1).

LC-MS (phuong phap 3):) Rt = 3,52 phut, m/z = 569,3 [M]"
'H NMR (400 MHz, DMSO) & 11,40 (1H, bs), 8,49 (1H, s, format), 8,11 (1H, s), 7,95-
7,87 (2H, m), 7,85-7,79 (1H, m), 7,74-7,70 (1H, m), 7,70-7,61 (2H, m), 6,18 (1H, s),
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3,52 (3H, s), 3,43-3,35 (2H, m) 3,28-3,18 (1H, m), 3,09 (9H, s), 3,18-3,05 (1H, m, bj
md), 2,14 (3H, s), 1,95-1,80 (3H, m), 1,80-1,67 (1H, m).

Céc vi du sau ddy dugc tao ra tir Hop chét trung gian 17 va amin bac ba dugc

thé thich hop bang cach sir dung phuong phap twong tu véi vi du 44:

, LC-MS

Vi Chu tric Tén (phuong NMR

du phap 3)
'H NMR (400
MHz, DMSO) 6
11,41 (1H, bs),
8,45 (1,4H, s,
format), 8,11
(1H, s), 7.95-

1-(4-{5-Xyano-2-
[(R)-6-metoxy-

7,86 (2H, m),

s 7,85-7,79 (1H,
carbonyl-/-metyl-3-
M Y Y m),  7,73-7,70

. N

k/'? | 0x0-8-(3-

0 . (1H, m), 7,72-
U o triflometyl-phenyl)-

Rt=3,53 |7.61 (H, m),

o0 Qo i

Mo | 2,3,5,8-tetrahydro- ,

45 N phit, m/z= | 6,19 (1H, s),
N [1,2,4]triazolo[4,3-

) 611,3 [M]" | 4,00-3,89 (4H,
. a]pyrimidin-5-yl]-

m),  3,59-3,50
FF phenyl}-butyl)-1- QH. m), 351

(3H, s), 3,48-
3,39 (4H, m),
3,30-3,19 (1H,
m), 3,16 (3H, s),
3,13-3,00 (1H,
m), 2,15 (3H, s),
1,97-1,72  (4H,

azonia-
bixyclo[2,2,2]

octan format

m),
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'H NMR (400
MHz, DMSO) &
11,39 (1H, bs),
8,41 (1,8H,s,
1-(4-{5-Xyano-2- format), 8,11
[(R)-6-metoxy- (1H, bs), 7,96-
@ . carbonyl-7-metyl-3- 7,87 (2H, m),
- i 0x0-8-(3- 7,85-7.79 (1H,
T . triflometyl-phenyl)- m), 7,72-7,70

0O 0 :
)\NTO/ 2,3,5,8-tetrahydro- Rt=3,68 | (1H,m),7,70-
46 HN,

N [1,2,4]triazolo[4,3- phut, m/z= | 7,60 (2H, m),

©YF alpyrimidin-5-yl]- | 621,3 [M]" | 6,17 (1H, s), 3,51

FF phenyl}-butyl)-1- (3H, s), 3,44-3,56
azonia- (6H, m), 3,28-
bixyclo[2,2,2] 3,15(3H, m),
octan format 3,11-3,00 (1H,

m), 2,14 (3H, s),
2,08 (1H, m),
1,93-1,67 (10H,
m),

Vi du 47

(2-{5-Xyano-2-[( R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenvl)-2,3,5,8-tetrahvdro-[l,2,4]triazoloI4,3-a]pvrimidin-5-vll-phenvl}-etvl)-

trimetyl-amoni bromua
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Hop chit trung gian 18

Metyl este cua axit (R)-5-[2-(2-tert-Butoxy-vinyl)-4-xyano-phenyl]-7-metyl-
3-0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a] pyrimidin-

6-carboxylic

Nap ndi hip voi hdn hop gdbm Hop chit trung gian 4b (10g, 18,72mmol), 2-
metyl-2-vinyloxy-propan  (6,55g,  65,50mmol), tri-tertiary-butyl  phosphoni
tetrafloborat (540mg, 1,86mmol), chit xac tac Herrmann-Beller (trans-di(p-
axetotao)bis(0-di-o-tolyl-phosphino)benzyl)dipaladi ~ (II))  (880mg,  0,94mmol),
1,2,2,6,6-pentametylpiperidin (11,5g, 74,20mmol). Thém tetra-etylen glycol (140mL)
vao va khir khi dung dich thu dugc trong agon. Sau d6, gia nhiét hon hop & 150°C
trong 1 gio. Lam mat hdn hop, pha lodng bing EtOAc va 10% axit xitric trong nudc va
rira phn chiét hitu co bang nudc va nude mudi, sau do lam khd (Na2SOs) va ¢b dic
trong chan khéng. Tinh ché phan con lai thu dugc bang sic ky, tach rira bang tir 25 dén
75% EtOAc trong xyclohexan dé thu duoc hop chét duoc néu & dé muc nay la hdn hop

[3:1] gdbm chit dong phan E/Z va la bot mau vang (7,95g).
LC-MS (phuong phap 5): Rt = 3,87 phit, m/z = 554,2 [M+H]"

Hop chit trung gian 19
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Metyl este cua axit (R)-5-[]4-Xyano-2-(2-hydroxy-etyl)-phenyl]-7-metyl-3-

0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Lam mat dung dich chira Hop chét trung gian 18 (7,87g, 14,20mmol) trong
DCM (130mL) dén -10°C bang cach sir dung bé mubi/nude da va xir ly nho giot bing
TFA (6,35mL, 85,47mmol). Sau khi khudy dung dich ¢ -10°C trong 2 gid, rot dugn
dich thu dugc vao trong dung dich Na;COs trong nude duge lam mat bang nudc da.
Téch pha hiru co va chiét tiép pha trong nuéc bing DCM (70mL) va chuyén lai phan
chiét DCM gom lai vao bé mudi/nudc da & -5°C. Thém timg phan natri borohydrua
(1,57g, 41,42mmol) vao va sau khi khudy trong 15 phit, thém MeOH (32mL) vao hén
hop thu duge. Khudy phéan ng & -5°C trong 1,5 gio, thém nudc vao va cho phép hén
hop thu duoc khudy manh trong 15 phut trude khi tach pha hiru co. Chiét tiép pha
trong nudc bing DCM va rira phan chiét hitu co gom lai bing nudc mudi, lam kho
(NaxS04) va ¢b dic trong chan khong. Tinh ché phin con lai thu duge bing sic ky,
thch rira bing EtOAc va thu dugc hop chét duge néu ¢ dé myc nay la chét rin mau

kem (3,7g).
LC-MS (phuong phap 5): Rt = 3,17 phat, m/z = 500,1 [M+H]"

T(:)ng hop theo cach khac cua Hop chit trung gian 19:

Hop chit trung gian 20

Metyl este cua axit (R)-5-(4-Xyano-2-metoxycarbonylmetyl-phenyl)-7-

metyl-3-0x0-8-( 3-triflometyl-phenyl)-2,3,5.8-tetrahydro-[1,2.4]triazolo[4,3-

alpyrimidin-6-carboxylic

Nap lo vi song voi Hop chdt trung gian 4b (2,5g, 4,67mmol),
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paladi(0)bis(dibenzylidenaxeton) (132mg, 0,23mmol), kém florua (242mg, 2,34mmol)
va DMF kho (12mL), sau d6 khir khi trong khi agon. Thém dung dich chua tri(tert-
butyl)phosphin (1M trong toluen; 475uL, 0,19mmol) va 1-(tert-butyldimetylsilyloxy)-
l-metoxyethen (3,05mL, 14mmol) vao phan {ng, tiép theo kht khi tiép. Gia nhiét hén
hop trong bic xa vi song o 135°C trong 4 gio. Thém tiép 1-(tert-
butyldimetylsilyloxy)-1-metoxyethen (0,7mL, 3,2mmol) vao va gia nhiét hdn hop
trong blrc xa vi song trong 1 gid nita & 135°C. Phén chia hdn hop thu duoc giira
EtOAc va nude va chiét 1op trong nude bing EtOAc. Rira phén chiét hiru co gom lai
bang nudc mudi, lam kho (MgSO4) va sau do ¢d dic trong chan khong. Hoa tan phin
con lai thu duogc trong MeOH, xur Iy bing TFA (5 giot) va cho phép khudy trong 18
gio & nhiét d trong phong (quy trinh nay loai bo nhom TBDMS ra khoi san phdm
duoc silyl hoa duge tao ra ban dau). Co dic hdn hop phan ung trong chan khong va
sau do tinh ché bing sic ky, tach rira bing tir 0 dén 100% EtOAc trong xyclohexan, dé

thu dugc hop chat duge néu & d&& muc nay la chit rin mau trang (1,82g).
LC-MS (phwong phap 4): Rt = 3,45 phut, m/z = 528,3 [M+H]"

Metyl este cua axit (R)-5-[4-Xyano-2-(2-hydroxy-etyl)-phenyl]-7-metyl-3-
oxo-8-(3-triflometvl-phenvl)-2,3,5,8-tetrahvdro-I1,2,4]triazoloI4,3-a]pvrimidin-6-

carboxvlic (Hop chit trung gian 19)

Lam mat dung dich chira Hop chit trung gian 20 (458mg, 0,87mmol) trong
THF khan (5mL) trong agon dén 0°C trong bé nudc da. Thém nho giot dung dich chira
lithi borohydrua (1M trong THF; 1,04mL, 1,04mmol) vao. Khuéy dung dich thu dugc
& 0°C trong 3 gio, sau do & nhiét do trong phong trong 18 gio. Lam ngung phan ung
bing nudc va pha lodng bang EtOAc. Chiét tiép 10p trong nudc bing EtOAc. Rua
phén chiét hitu co gom lai bing nudc mubi, 1am kho (MgSO4), va tinh ché bing séc
ky, tach rira bing tir 0 dén 5% MeOH trong DCM, dé thu dugc hgp chat dugc néu ¢ dé

muc nay la chét rin mau tring (115mg).

Hop chét trung gian 21
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Metyl este cua axit (R)-5-]2-(2-Bromo-etyl)-4-xyano-phenyl]-7-metyl-3-oxo-

8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-|[1,2.4]triazolo[4,3-a]pyrimidin-6-

carboxylic

Hop chét duoc néu & dé muc nay duoc tao ra tir Hop chét trung gian 19 (0,30g,
0,60mmol) bing cach s dung phuong phap twong ty v6i phuong phap dugc sir dung
dbi véi Hop chét trung gian 13 va thu duoc hop chit mong mudn 14 chét rin mau tring
(0,24g).
LC-MS (phuong phap 4): Rt = 3,83 phut, m/z = 562,1 [M("Br)+H]"

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyD)-2.3,5.8-tetrahydro-[1,2,4]triazolo{4,3-alpyrimidin-5-yl]-phenyl}-etyl)-

trimetyl-amoni bromua (vi du 47)

Xu ly nho giot dung dich dugc lam mat (bé nude da) chira Hop chét trung gian
21 (400mg, 0,71mmol) trong MeCN (10mL) bing dung dich chira trimetylamin trong
EtOH (50% trong lugng) va cho phép dung dich thu dugc khudy & nhiét do trong
phong trong 18 gid. Co dic hdn hop trong chan khong sau do nghién bang EtO va tiép
theo tao nhdp nhay, gom chét rdn va lam kho trong chan khong ¢ 35°C trong 2 gi0.
Phén chia san phim rin giita nuée (10mL) va EtOAc (10mL) va tach 1op trong nudc
va lam kho lanh dé thu duge hop chét dugc néu & dé muyc nay la chat rén tinh dién mau

trang.
LC-MS (phuong phap 3) Rt = 3,46 phit, m/z = 541,2 [M]"

'H NMR (400 MHz, DMSO) & 11,30 (1H, bs), 8,13 (1H, bs), 7,97-7,87 (2H, m), 7,86-
7,79 (2H, m), 7,78-7,67 (2H, m), 6,27 (1H, s), 4,03-3,93 (1H, m), 3,79-3,62 (2H, m)
3,53 (3H, s), 3,43-3,34 (1H, m, bi mo), 3,21 (9H, s), 2,17 (3H, s).
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Vidu 48

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

trimetyl-amoni bromua

Hop chit trung gian 22

Metyl este cua axit (R)-5-(4-Xyano-2-trimetylsilanyletynyl-phenyl)-7-

metyl-3-0x0-8-( 3-triflometyl-phenyl)-2.3.5.8-tetrahydro-[1,2.4]triazolo[4,3-

a]lpyrimidin-6-carboxylic

Nap lo vi séng véi hdn hop gdm Hop chét trung gian 4b (3,5g, 6,57mmol),
etynyl-trimetyl-silan (3,70mL, 26,28mmol), bis(triphenylphosphin) paladi(1I) diclorua
(461mg, 0,66mmol), déng (I)iodua (136mg, 0,72mmol) va DIPEA (3.40mL,
19,71mmol). Thém dioxan (16mL) vao va khtr khi dung dich thu dugc trong agon. Sau
do, gia nhiét hdn hgp & 130°C trong 1,25 gio. Lam mat phan ung, pha loang bing
nude va chiét hdn hop bang EtOAc (x 3) va rua phdn chiét hiru co gom lai bang nudc
mudi, sau do lam kho (MgSO0s4), loc va cd dac trong chan khong. Tinh ché phan con lai
thu dugc bing séc ky, tach rira bing tr 0 dén 60% EtOAc trong xyclohexan dé thu

dugc hop chét duge néu & dé& muc nay 1a chit bot mau kem (5,65g).
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LC-MS (phuong phap 2): Rt = 4,18 phut, m/z = 552,3 [M+H]"

Hop chit trung gian 23

Metyl este cua axit (R)-5-(2-Bromoetynyl-4-xyano-phenyl)-7-metyl-3-0x0-8-(3-

triflometyl-phenyl)-2.3,5,8-tetrahydro-[1,2.4]triazolo[4,3-a] pyrimidin-6-carboxylic

Xt 1y dung dich dugce khudy duge lam mat (bé nudc da lanh) chira Hop chat
trung gian 22 (2,14g, 3,88mmol) trong axeton (40mL) bang bac nitrat (66mg,
0,39mmol) tiép theo NBS (829mg, 4,66mmol). Loai bo bé lam mat sau 1 gi¢ va sau 1
gid nita, pha lodng hdn hop bang EtOAc va rét va nude. Tach 16p trong nudce va chiét
tiép bang EtOAc (x 3) va rira phin chiét hitu co gom lai biang nuéc mudi, lam kho
(MgSOy), loc va ¢b dic trong chan khong. Tinh ché phén con lai thu dugc bing séc ky,
tach rira bang tir 0 dén 100% EtOAc trong xyclohexan dé thu dugc hop chét dugc néu

& dé muc nay la bot mau vang nhat (1g).
LC-MS (phuong phép 5): Rt = 3,63 phut, m/z = 558,1 [M("Br)+H]*

Hop chit trung gian 24

Metyl este cua _axit (R)-5-[4-Xvano-2-(2-dimetylamino-ety])-phenyl]-7-

metyl-3-0x0-8-( 3-triflometyl-phenyl)-2,3,5.8-tetrahydro-[1,2.4]triazolo{4,3-
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a]pyrimidin-6-carboxylic

Xt ly dung dich chira Hop cht trung gian 23 (210mg, 0,38mmol) trong MeCN
(0,40mL) béng dung dich chira dimetylamin (2M trong THF; 1,90mL, 3,80mmol) va
khudy hdn hop htu dwoc trong 18 gio. Lam mat hdn hop phan mg dén 0°C va thém
MeOH (3mL) vao, tiép theo natri borohydrua (71mg, 1,88mmol). Sau khi khudy trong
| gid, rot hdn hop thu duge vao EtOAc va sau d6 rira bang nudc mudi, lam kho
(MgSOa), loc va ¢d dic trong chan khong. Tinh ché phan con lai thu dugc bang séc ky,
tach rira bang tir 2 dén 8% (2M NHj trong MeOH) trong DCM dé thu duoc hop chét

duoc néu & dé muyc nay la chat dau trong.
LC-MS (phuong phap 4): Rt = 3,52 phut, m/z = 527,2 [M+H]"

Hop chit trung gian 25

(2-15-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2,3,5.8-tetrahydro-[1,2.4]triazolo{4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

trimetyl-amoni iodua

Thém metyl iodua (0,25mL, 4,0mmol) vao dung dich chira Hop chét trung gian
24 (0,59g, 1,12mmol) trong MeCN (10mL). Lam 4m hdn hop thu duge dén 50°C va
khudy trong 1,5 gio. Lam bay hoi dung mdi trong chan khong dé thu dugc hop chit

duoc néu & dé muc nay 1a chét rin mau cam nhat (0,68g).
LC-MS (phuong phap 1): Rt = 2,39 phit, m/z = 541,3 [M]"

(2-15-Xvyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-( 3-triflometyl-

phenvl)-2,3,5,8-tetrahvdro-[1,2,4]triazolo[4,3-a]pvrimidin-5-vl]-phenvl}-etvl)-

trimetyl-amoni benzensulfonat (vi du 48)
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Hop chit duoc néu & dé muc nay duogce tao ra tir Hop chét trung gian 25 (0,68g,
1,02 mmol) biang cach sir dung phuong phap tuong tu vdi phuong phap dugce st dung
trong vi du 42 va thu dugc hop chit mong mudn 1a chit ran tinh dién mau vang nhat

(0,72g).
LC-MS (phuong phap 3): Rt = 3,45 phat, m/z = 541,2 [M]*

'"H NMR (400 MHz, DMSO) & 11,30 (1H, bs), 8,13 (1H, bs), 7,97-7,87 (2H, m), 7,86-
7,79 (2H, m), 7,78-7,67 (2H, m), 7,62-6,56 (2H, m, besylat), 7,35-7,28 (3H, m,
besylat), 6,27 (1H, s), 4,03-3,93 (1H, m), 3,79-3,62 (2H, m), 3,53 (3H, s), 3,46-3,34
(1H, m, bi md), 3,21 (9H, s), 2,17 (3H, s).

Vi du 49

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenvl)-2,3.5,8-tetra hydro-|[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

pyridini bromua

Lam 4m hdn hop gébm Hop chat trung gian 21 (0,40g, 0,71mmol) va pyridin
dén 50°C trong 3 gio sau do cd ddc trong chan khong. Phan chia san pham tho giita
nude va EtOAc va tach 10p trong nudce va lam kho lanh dé thu duoc hop chit duge néu
& d& muc nay la chét rén tinh dién mau tring (0,39g).

L.C-MS (phuong phéap 3): Rt = 3,48 phat, m/z = 561,2 [M]"

'H NMR (400 MHz, DMS0)3 11,38 (1H, bs), 9,10 (2H, d, ] = 5,6 Hz), 8,67 (1H, t, J =
7,7 Hz), 8,23 (2H, t, ] = 7,2 Hz), 8,15 (1H, bs), 7,97-7,87 (2H, m), 7,86-7,80 (1H, m),
7,79-7,70 (2H, m), 7,61 (1H, m), 6,43 (1H, s), 5,26-5,07 (2H, m), 3,97-3,84 (1H, m),
3,65-3,52 (1H, m), 3,49 (3H, s), 2,16 (3H, s).
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Vi du 50

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-
phenyl)-2.3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

pyridinini format

Lam 4m dung dich chira Hop chét trung gian 21 (100mg, 0,18mmol) trong hdn
hop gdm MeCN (2,5mL) va pyridin (0,15mL, 1,78mmol) dén 70°C trong 18 gio trong
lo boc kin. Cé dic dung dich thu dugce trong chan khong va tinh ché san phém tho mot
cach truc tiép bdng DMAP dé thu dugc hop chét duge néu ¢ dé muc nay la chét rin

{inh dién mau tring (54mg).
L.C-MS (phuong phap 3): Rt = 3,52 phut, m/z = 561,2 [M]"

'H NMR (400 MHz, DMSO) § 11,67 (1H, bs), 9,11 (2H, d, J = 5,7 Hz), 8,67 (1H, t, ]
= 7.8 Hz), 8,46 (1,4H, bs, format), 8,23 (2H, t, J = 7,2 Hz), 8,15 (1H, bs), 7,97-7,87
(2H, m), 7,86-7,80 (1H, m), 7,79-7,69 (2H, m), 7,61 (1H, m), 6,43 (11, s), 5,27-5,09
(2H, m), 3,97-3,85 (1H, m), 3,65-3,52 (1H, m), 3,49 (3H, s), 2,16 (3H, s).

Vidu 51

1-(3-{5-Xyano-2-[( R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
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phenyD)-2.3,5.8-tetrahydro-[1,2,4]triazolo][4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

pyridini bromua

Hop chit dugc néu ¢ dé muc nay dugc tao ra tr Hop chét trung gian 13 (0,68g,
1,02mmol) va pyridin bing cach sir dung phuong phap twong tu voi phuong phap
dugc st dung trong vi du 19 va thu duge hop chit mong mudn la chét rén tinh dién
mau vang nhat (0,72g).

LC-MS (phuong phap 3): Rt = 3,53 phut, m/z = 575,22 [M]"

'H NMR (400 MHz, DMSO) & 11,18 (1H, bs), 9,18 (2H, d, ] = 6,6 Hz), 8,64 (1H, t,J
=78 Hz), 821 (2H, t, J = 7,2 Hz), 8,12 (1H, bs), 7,96-7.86 (2H, m), 7,86-7,80 (1H,
m), 7,76-7,72 (1H, m), 7,72-7,60 (2H, m), 6,12 (1H, s), 4,79 (2H, t, J = 7,5 Hz), 3,50
(3H, s), 3,35-3,24 (1H, m, bi mo), 3,12-2,99 (1H, m), 2,65-2,53 (1H, m), 2,51-2,40
(1H, m, bi mo), 2,14 (3H, s).

Vi du 52

1-(3-{ 5-Xvyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-

phenyl)-2.3.5.8-tetrahydro-[1,2.4]triazolo] 4.,3-a]lpyrimidin-5-yll-phenyl}-propyl)-

pyridini format

Hop chit duoc néu ¢ d& muc nay duge tao ra tr vi du 51 (91mg, 0,14mmol)
tiép theo tinh ché MDAP va thu duoc hop chit dugc néu & dé muc nay la chét rin tinh
dién mau trang (59mg).

L.C-MS (phuong phap 3): Rt = 3,52 phut, m/z = 575,22 [M]"
'H NMR (400 MHz, DMSO) § 11,50 (1H, bs), 9,20 (2H, d,J =5,7 Hz), 8,64 (1H, t,J
— 7.8 Hz), 8,46 (1,4H, bs, format), 8,21 (2H, t, J = 6,8 Hz), 8,12 (1H, bs), 7.96-7,87
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(2H, m), 7,86-7,79 (11, m), 7,76-7,72 (1H, m), 7,72-7,61 (2H, m), 6,12 (1H, s), 4,80
(2H, t, ] = 7,4 Hz), 3,49 (3H, s), 3,37-3,24 (1H, m, bi m&), 3,12-2,99 (1H, m), 2,65-
2,53 (1H, m), 2,51-2,40 (11, m, bi m&), 2,14 3H, s).

Vidu 53

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-

phenyl)-2.3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

pyridini benzensulfonat

Hop chét dugc néu ¢ dé muc nay dugc tao ra tu vi du 51 (0,51g, 0,78mmol)
bing cach sir dung phuong phap tuong tu voi phuong phap dugce st dung trong vi du

42 va thu duoc hop chat mong mubn 1a cht rén tinh dién mau vang nhat (0,55g).
LC-MS (phuong phap 3): Rt = 3,50 phit, m/z = 575,2 [M]"

'H NMR (400 MHz, DMSO) 8 11,23 (1H, bs), 9,18 (2H, d, ] = 6,5 Hz), 8,64 (1H, t, ]
=77 Hz), 821 2H, t, ] = 7.4 Hz), 8,12 (1H, bs), 7,95-7,88 (2H, m), 7,86-7,78 (1H,
m), 7,76-7,72 (1H, m), 7,72-7,61 (2H, m), 7,61-7,57 (2H, m, besylat), 7,35-7,27 (3H,
m, besylat), 6,12 (111, s), 4,80 (2H, t, ] = 7,4 Hz), 3,49 (3H, s), 3,37-3,24 (1H, m, bj
mé), 3,12-2,99 (1H, m), 2,65-2,53 (1H, m), 2,51-2,40 (1H, m, bj m@), 2,14 (3H, ).

Vi du 54
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1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-

phenyl)-2,3,5.8-tetrahydro-[1,2,4]triazolo][4,3-a]|pyrimidin-5-yl]-phenyl}-propyl)-

pyridini clorua

Hop chét dugc néu & dé muc nay duge tao ra tr vi du 53 (0,51g, 0,70mmol)
bang cach str dung nhya Amberlit IRA 458 'clorua’ (40g, uét) va phuong phap tuong
tw v&i phuong phap duge st dung trong vi du 42 va thu dugc hop chét mong muén la
chét rén tinh dién mau tring (0,44g).

LC-MS (phuong phap 3): Rt = 3,50 phat, m/z = 575,2 [M]"

'H NMR (400 MHz, DMSO) & 11,25 (1H, bs), 9,19 (2H, d, ] = 6,7 Hz), 8,64 (1H, t, J
~ 7.8 Hz), 8,21 (2H, t, J = 7,0 Hz), 8,12 (1H, bs), 7,95-7,88 (2H, m), 7,86-7,78 (1H,
m), 7,76-7,72 (1H, m), 7,71-7,61 (2H, m), 6,12 (1H, s), 4,80 (2H, t, ] = 7,4 Hz), 3,49
(3H, s), 3,36-3,23 (1H, m, bi mo), 3,12-2,99 (1H, m), 2,65-2,53 (1H, m), 2,51-2,40
(IH, m, bi mo), 2,14 (3H, s).
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Hop chit trung gian 26

N/
o |

Dimetyl-(tetrahydro-pyran-4-ylmetyl)-amin

Hoa tan 4-(Bromometyl)tetrahydro-2H-pyran (0,50g, 2,8mmol) trong
dimetylamin (40% trong nuéc, SmL) va khudy hdn hop phan Ung & nhiét do trong
phong trong 18 gid. Lam bio hoa hdn hop bang NaCl va chiét vao Et,O (2x). Lam kho
phén chiét hitu co gom lai (K2CO3), loc va cb dac trong chan khong dé thu dugc hop

chit duoc néu & dé muc nay la chat ddu khong mau (0,40g).

'H{ NMR (400 MHz, CDCl3) & 3,97 (2H, dd, J = 11,6, 4,4 Hz), 3,39 (2H, td, J = 11,6,
1,6 Hz), 2,20 (6H, s), 2,12 (2H, d, ] = 6,5 Hz), 1,75-1,62 (3H, m), 1,33-1,21 (2H, m).
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Hop chit trung gian 27

(1,1-Dioxo-hexahydro-1lambda*6*-thiopyran-4-ylmetyl)-dimetylamin

Hoa tan [(1,1-Dioxotetrahydro-2H-thiopyran-4-yl)metylJamin  (500mg,
3,07mmol) trong axit formic (ImL) va formaldehyt (37% trong nudc, ImL) va gia
nhiét hdn hop phan ng dén 65°C trong 4 gid. Lam mat hon hgp va rot mdt cach can
than vao NaHCOs trong nudc va rira bing EtOAc. Bazo hoa 16p trong nudc dén do
pH=13 bang NaOH va chiét vao 2-MetylTHF (3x). Lam kho phan chiét hitu co gom
lai (MgS04), loc va cd dic trong chan khong va tinh ché phin con lai thu duge bang
sdc ky tach rira tir 0 dén 10% (2M NHs trong MeOH) trong DCM dé thu duoc hop

chét duoc néu & dé muc nay la chit dau trong (80mg).

'H NMR (400 MHz, CDCl3) & 3,11 (4H, m), 2,20 (6H, s), 2,24-2,12 (4H, m), 1,88-
1,57 (3H, m).

Hop chit trung gian 28

/
7

Dimetyl-oxetan-3-ylmetyl-amin

Hoa tan oxetan-3-yl-metylamin (0,25g, 2,87mmol) trong hdn hop gbém
formaldehyt (37% dung dich trong nudc; ImL) va axit formic (ImL) sau do gia nhiét
& 65°C trong 4 gid. Rot hdn hop phan g vao natri hydroxit trong nugc/nude mudi va
chiét bing EtO. Lam kho 16p hitu co qua MgSOs, loc va c6 dic mot cach can than
trong chéan khong dé thu duoc hop chét duge néu ¢ dé muc nay la phin con lai van

chira vét Et0 (0,11g).

'H NMR (300 MHz, CDCls): & 4,80 (2H, m), 4,38-4,45 (2H, m), 3,09-3,28 (1H, m),
2,62 (2H, d, ] = 7,4 Hz), 2,20 (6H, s).
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Hop chit trung gian 29

|

H

4-Dimetylamino-N-metyl-butyramit

Xt ly dung dich dugc khudy chira mubi hydroclorua cua axit 4-dimetylamino-
butyric (0,50g, 2,98mmol; déi véi quy trinh tham chiéu tir axit 4-aminobutyric xem an
phdm: JACS, 1963, 85, 1-8) va DIPEA (3,22mL, 18,50mmol) trong DMF (SmL) vdi
dung dich metylamin (2M trong THF; 5,96mL, 11,93mmol) va sau do HATU (1,42g,
3,73mmol). Khudy hdn hop ¢ nhiét do trong phong trong 4 gio trude khi duge pha
loang bing MeOH (15mL). Tinh ché dung dich thu dugc nay qua hop SCX-2 va co
dac phén doan lién quan trong chan khong dé thu duogc hop chit dugc néu ¢ dé muc

nay la chat dau khong mau (0,31g).

'H NMR (300 MHz, DMSO): & 7,66 (1H, bs), 2,54 (3H, d, J = 4,6 Hz), 2,15 (2H, t, ] =
7.2 Hz), 2,09 (6H, s), 2,04 (2H, t, ] = 7,5 Hz), 1,53-1,65 (2H, m).

Hop chit trung gian 30

| 0,0

NI

|

Dimetylamit cua axit 3- Dimetylamino-propan-1-sulfonic

o, 0
Chi Sy
|

a) Dimetylami cua axit 3-clo-propan-1-sulfonic

Lim mat dung dich dugc khudy chia 3-clopropylsulfonylclorua (6,00g,
33,90mmol) trong THF (35mL) trong bé nuéc da dén tir 0 dén 5°C. Thém nho giot
dimetylamin (2M trong THF; 36mL, 72mmol) vao, duy tri nhiét do thap hon 10°C, va
khudy huyén phu thu duge & 5°C trong 30 phut sau do dé cho 4m dén nhiét do trong

phong. Sau | gio, pha loang hdn hop bing nudc va chiét vao EtOAc va ria phan chiét
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bang nudc, nudc mudi va sau do lam khd (Na2SOs), loc va o dac trong chan khong dé

thu duoc hop chét duoc néu & dé muc nay 1a chat ddu mau vang nhat (5,19g).

'H NMR (400 MHz, CDCls): § 3,70 (2H, t, J 6,2 Hz), 3,06-3,12 (2H, m), 2,90 (6H, s),
2,25 (2H, m).

| O\\ //O
/N\/\/S\N/
|

b) Dimetylamit cua axit 3-dimetylamino-propan-1-sulfonic

Xir ly dung dich chia dimetylamit cia axit 3-clo-propan-1-sulfonic (0,55g,
3,00mmol) trong MeCN (5mL) bang dimetylamin (2M trong THF; 10mL, 20mmol),
kali carbonat (455mg, 3,30mmol) va lugng chét xic tac kali iodua (50mg, 0,03mmol).
Gia nhiét hdn hop nay trong ng boc kin & 65°C trong 18 gid, sau d6 lam mat va pha
lodng bing nudc va chiét vao EtOAc. Rira phan chiét hiru co bang nudc mubi sau dé
lam kho (Na2SOs), loc va ¢6 déc trong chan khong dé thu duoc hop chét duge néu & dé

muc nay la chit ddu mau nau nhat (0,40g).

'H NMR (400 MHz, CDCls): & 3,01-2,95 (2H, m), 2,88 (6H, s), 2,38 2H, t, J = 6.8
Hz), 2,22 (6H, s), 2,02-1,92 (2H, m).

Hop chit trung gian 31

4-Metyl-|1,4]loxazepan

Tao huyén phu [1,4]-oxazepan hydroclorua (730mg, 5,3mmol), va NaHCOs3
(450mg, S5,3mmol) trong axit formic (2mL) va dung dich formaldehyt (37% trong
lugng trong nude; 1ml.) va gia nhiét dén hdi luu trong 5,5 gio. Lam mat phan Ung, va
thém mdt cach can thin dung dich chira NaOH (2g trong SmL nudc). Sau do, chiét san
phém bang Et20 (50mL), lam kho (Na2SOs) va loai b6 dung moi bang viéc chung ct
& ap suat khong khi dé thu duogc chét 10ng mau nau nhat ma chira mot s& phén con lai

Et,0 (680mg).
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'H NMR (300 MHz, CDCls) & 3,85-3,78 (2H, m), 3,76-3,70 (2H, m), 2,68-2,59 (4H,
m), 2,41-2,37 (3H, m), 1,98-1,88 (2H, m).

Hop chit trung gian 32

Q |

A\

/ﬁ\/\/N\
0

(3-Metansulfonylpropyl)dimetylamin

Tao huyén phl 1-bromo-3-metansulfonylpropan (500mg, 2,5mmol) trong dung
dich dimetylamin (2M trong THF; 10mL, 20mmol) va khudy ¢ nhiét d6 trong phong,
dan dén chat rin dang tinh thé. Dé yén phan ing qua dém va sau d6 pha loang phan
Ung bang Et;O (10mL) va lgc. CO dic phin loc trong chan khéng dan dén chét ran
dang dau mau cam ma dugc hoa tan lai trong EtO (10mL), loc va c6 dic trong chan

khong dé thu dugc hop chit duge néu & dé muc nay l1a chat d4u mau cam (420mg).

'H NMR (300 MHz, CDCl3) & 3,07-2,99 (2H, m), 2,84 (3H, m), 2,34 (2H, t, J = 6,7
Hz), 2,16 (6H, s), 2,00-1,88 (2H, m).
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Vidu 116

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]|pyrimidin-5-yl]-benzyl}-pyridini

bromua

Xt ly dung dich chira Hop chét trung gian 14 (1,30g, 2,37mmol) trong MeCN
(10mL) bang pyridin (1,91mL, 23,72mmol) va lam 4m dén 50°C trong 3 gio. Co dac
hén hop thu duoc trong chan khong va phén chia san pham thd gitra nudc (30mL) va
EtOAc (25mL) va tach 16p trong nudce va lam khé lanh dé thu dugc san phdm mong

mudn 1a chit rén tinh dién mau trang.
LC-MS (phuong phap 3): Rt = 3,42 phit, m/z = 547,2 [M]"

'H NMR (400 MHz, DMSO) & 11,39 (1H, bs), 9,35 (2H, d, J = 6,4 Hz), 8,69 (1H, t, ]

— 7.8 Hz), 8,24 (2H, m), 8,18 (1H, bs), 8,04-7,89 (3H, m), 7,88-7,79 (2H, m), 7,79-
775 (1H, m), 6,56 (111, d, J = 15,3 Hz), 6,42 (1H, s), 6,14 (1H, d, ] = 15,1 Hz), 3,55
(3H, s) va 2,18 (3H, s).
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Vidu 120

Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2,3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-

amoni bromua

Thém N-benzyl dimetylamin (1,80mL, 12,0mmol) vao dung dich chira Hop
chét trung gian 14 (1,26g, 2,36mmol) trong MeCN (8mL) va toluen (4mL) dugc chua
trong lo vi song 16n. Boc kin lo nay va gia nhiét ¢ 50°C kem khudy trong 21 gio. Loai
bo dung mdi trong chan khong va nghién phéan con lai mau xanh thu dugc bang Et;0.
Gan phén hiru co va tao bun phéan con lai trong EtOAc (50mL) trong 1 gio sau do loc
va lam kho trong chan khong dé thu dugc chét rdn mau tring nhat. Phan chia chét ran
thu duge gitra nude va hdn hop [1:1] gdbm EtOAc/EtO va tach phd trong nudc mo,
lam sach bing dong khi dé loai bo phin con lai dung méi bay hoi. Thém MeCN
(25mL) vao va lam kh lanh dung dich thu dugc dé thu duoc hop chét duoc néu ¢ dé

muc nay la chat rin tinh dién mau kem (0,66g).
LC-MS (phuong phap 3): Rt = 3,72 phit, m/z = 603,4 [M]*

'H NMR (400 MHz, DMSO) 5 11,36 (1H, bs), 8,17 (1H, d, J = 1,6 Hz), 8,11 (1H, bs),

8.04 (1H, dd, J = 1,6, 8,3 Hz), 7,95-7,85 (3H, m), 7,84-7,78 (1H, m), 7,66-7,60 (2H,
m), 7.58-7.51 (3H. m). 6,50 (11, s), 5,27 (1H, d, J = 14,5 Hz), 5,03 (1H, d, ] = 14,1
Hz), 4,87 (1H, d, J = 12,4 Hz), 4,75 (1H, d, J = 12,4 Hz), 3,50 (3H, s) 3,14 (3H, s),
3,12 (3H, s) va 2,08 (3H, s).

Vidu 121
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Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3.5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-

amoni benzensulfonat

Hop chét dugc néu o dé muc nay duoc tao ra tu vi du 120 (0,53g, 0,77mmol)
bing cach sir dung phuong phap twong ty voi phuong phap duge su dung trong vi du
42 va thu duge hop chit mong mudn la chét rén tinh dién mau tring. Tao huyén phu
san phdm nay trong nudc (5,0mL) kém lam 4m & 45°C, sau d6 lam mat dén nhiét do
trong phong, loc va lam kho trong chén khong dé thu dugc hop chét duge néu & dé

muc nay la chit rin mau tring (0,32g).
LC-MS (phuong phap 3): Rt = 3,69 phit, m/z = 603.2 [M]"

'H NMR (400 MHz, DMSO) & 11,36 (1H, bs), 8,17 (1H, d, J = 1,6 Hz), 8,10 (1H, bs),
8,04 (1H, dd, J = 1,6, 8,3 Hz), 7,95-7,85 (3H, m), 7,84-7,78 (1H, m), 7,66-7,51 (7H,
m), 7,34-7,26 (3H, m), 6,49 (1H, s), 5,26 (1H, d, ] = 14,5 Hz), 5,02 (1H, d, J = 14,1
Hz), 4,86 (1H, d, ] = 12,4 Hz), 4,74 (1H, d, J = 12,4 Hz), 3,50 (3H, s) 3,14 (3H, s),
3,11 (3H, s) va 2,08 (3H, s).

Vidu 122
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4-15-Xyano-2-[(R)-6-metoxycarbonyl-7 -metyl-3-0x0-8-(3-triflometyl-
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phenyl)-2,3.5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-

morpholin-4-ium bromua

Hop chit dugc néu & dé muc nay dugc tao ra tr Hop chét trung gian 14 (1,20g,
2,19mmol) bang cach sir dung phuong phap tuong ty véi phuong phap dugc sir dung
trong vi du 120. Khudy tiép san pham ban ran tinh khiét trong EtOAc (30mL) ¢ 40°C
trong 2 gio va tao nhap nhay trong 5 phut. Loc chét rén thu duoc dé thu dugc banh
mau be, ma duoc hoa tan trong MeCN/H>O (10mL) va lam kho lanh dé thu duoc hop

chit duoc néu & dé muc nay 1a chét rén tinh dién mau trang nhat (0,43g).
LC-MS (phuong phap 3): Rt = 3,33 phut, m/z = 569,2 [M]+

1H NMR (400 MHz, DMSO-Ds) 6 11,36 (1H, s), 8,15-8,08 (2H, m), 8,04 (1H, dd, J =
8,2, 1,7 Hz), 7,95-7,79 (4H, m), 6,55 (1H, s), 5,24 (1H, d J = 14,1 Hz), 5,11 (1H, d, J =
14,1 Hz). 4,10-3,92 (4H, m), 3,91-3,79 (2H, m), 3,64-3,54 (2H, m, bi m%),3,54 (3H,
s), 3,28 (3H, s) va 2,07 (3H, s).

Vidu 123

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2,3.5.8-tetrahyd ro-[1,2.4]triazolo]4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-

morpholin-4-ium bromua

Hop chét dugc néu ¢ d& muc nay dugc tao ra tir vi du 122 (0,47g, 0,72mmol)
bang cach st dung phuong phap twong ty voi phuong phap dugc su dung trong vi du
42. Tinh ché tiép san phdm ban ran tinh khiét bang HPLC (Hé 1) va sau do lam kho
lanh dé thu dugc hop chit dugc néu & dé muc nay 1a chit rdn tinh dién mau trang

(0,23g).

L.C-MS (phuong phap 3): Rt = 3,33 phut, m/z = 569.2 [M]+
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1H NMR (400 MHz, DMSO-D¢) 6 11,36 (1H, s), 8,14-8,08 (2H, m), 8,03 (1H, dd, J
= 8,2, 1,8 Hz), 7,95-7,78 (4H, m), 7,62-7,57 (2H, m, besylat), 7,34-7,27 (3H, m,
besylat), 6,54 (1H, s), 5,22 (1H, d J = 14,2 Hz), 5,10 (1H, d, J = 14,2 Hz), 4,09-3,91
(4H, m), 3,91-3,79 (2H, m), 3,64-3,54 (2H, m, bi mo), 3,54 (3H, s), 3,27 (3H, s) va
2,07 (3H, s).

Vidu 124

4-{5-Xyano-2-[{(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3.5.8-tetrahydro-{1,2,4]triazolo[4,3-a]pyrimidin-5-yl|-benzyl}-4-metyl-

morpholin-4-ium bromua

Hop chit duoc néu ¢ dé muc nay dugc tao ra tr Hop chét trung gian 14 (0,76g,
1,38mmol) bang cach sir dung phuong phap tuong tu vai phuwong phap duge sir dung
trong vi du 120. Tao diéu kién so bd hop tuyét d6i Cis (50g) bang viéc tach rira bang
MeCN (150mL) tiép theo tr 75% dén 0,5% MeCN trong 0,01M HBr trong nudc
(100mL). Hoa tan san phém thd (650mg) trong 0,5% MeCN: 0,01M HBr (10mL), nap
vao hop va tach rira tir 0,5% dén 40% MeCN trong 0,01M HBr trong nude. Hop chit
duoc néu & dé muc nay thu dugc la chét rin tinh dién sau khi lam khd lanh (0,42g).
L.C-MS (phuong phap 3): Rt = 3,26 phut, m/z = 571,2 [M]+
1H NMR (400 MHz, DMSO-Ds) & 11,36 (1H, bs), 8,14 (1H, d, J = 1,6 Hz), 8,11 (1H,
bs), 8,02 (1H, dd, J = 8,1, 1,5 Hz), 7,95-7,78 (4H, m), 6,49 (1H, s), 5,12 (1H, d, J =
14,0 Hz), 4,97 (1H, d, ] = 14,0 Hz), 3,68-3,60 (2H, m), 3,59-3,53 (2H, m, bi mo), 3,53
(3H, s), 3.22 (3H, s), 3,17 (3H, s), 2,07 (3H, s) va 2,07-1,97 (2H, m), OH khdng quan

sat duoc.
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Vidu 125

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-

morpholin-4-ium bromua

Hop chit duoc néu 0 dé muc nay dugc tao ra tu vi du 124 (0,72g, 1,31mmol)
bang cach sir dung phuong phap tuong tu véi phuong phap duogc sur dung trong vi du
42. Tinh ché tiép san phim ban ran tinh khiét bing HPLC (Hé 1) va sau do lam kho
lanh dé thu duoc hop chét dugc néu & dé muc nay la chét ran tinh dién mau trang

(0,23g).
LC-MS (phuong phap 3): Rt = 3,27 phut, m/z = 571,3 [M]+

IH NMR (400 MHz, DMSO-Dg) 8 11,36 (1H, bs), 8,12 (1H, d, J = 1,6 Hz), 8,10 (1H,
bs), 8,02 (1H, dd, J = 8,2, 1,6 Hz), 7,95-7,78 (4H, m), 7,62-7,57 (2H, m, besylat),
7,34-7,27 (3H, m, besylat), 6,48 (1H, s), 5,11 (1H, d, J = 14,0 Hz), 4,96 (1H, d, J =
14,0 Hz), 4,85 (1H, bs), 3,68-3,60 (2H, m), 3,59-3,53 (2H, m, bi m&), 3,53 (3H, s),
3,21 (3H, s), 3,16 (3H, s), 2,07 (3H, s) va 2,07-1,97 (2H, m).

Vidu 126
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{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-(3-triflometyl-

phenyl)-2.3,5.8-tetrahydro-[1,2.4]triazolo[4,3-a]lpyrimidin-5-yl]-benzyl}-trimetyl-

amoni benzensulfonat

Hop chét duoc néu & dé muc nay duoc tao ra tir vi du 9 (0,85g, 1,37mmol)
bang cach sir dung phuong phap tuong ty vdi phuong phap dugc sur dung trong vi du
42. Tinh ché tiép san phim ban rén tinh khiét bing HPLC (H¢ 1) va sau do lam kho
lanh dé thu dugc hop chit duoc néu & dé muc nay la chét ran tinh dién mau trang

(0,90g).
LC-MS (phuong phap 3): Rt = 3,27 phut, m/z = 571,3 [M]+

IH NMR (400 MHz, DMSO-Ds) § 11,36 (1H, bs), 8,12 (1H, d, J = 1,6 Hz), 8,10 (1H,
bs), 8,02 (1H. dd, J = 8,2, 1,6 Hz), 7,95-7,78 (4H, m), 7,62-7,57 (2H, m, besylat),
7.34-7,27 (3H, m, besylat), 6,48 (1H, s), 5,11 (1H, d, J = 14,0 Hz), 4,96 (1H, d, J =
14,0 Hz), 4,85 (1H, bs), 3,68-3,60 (2H, m), 3,59-3,53 (2H, m, bi mo), 3,53 (3H, s),
3,21 (3H, s), 3,16 (3H, s), 2,07 (3H, s) va 2,07-1,97 (2H, m).

Vidu 127
HO
HO\\\X I|!
_ N
oo 7

{5-Xvyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0x0-8-( 3-triflometyl-phenyl)-

213,5,8-tetrahvdro-l1,2,4ltriazolo[4,3—a]pvrimidin-S-yl]-benzvl}-bis-(Z-hvdroxv-

ety])-metyl-amoni benzensulfonat

Hop chit duoc néu & dé muc nay dugc tao ra t vi du 107 (0,60g, 0,95mmol)
bing cach st dung phuong phap twong tu voi phuong phap duoc su dung trong vi du
42 va thu dugc hop chét dugc néu ¢ dé muc nay 1a chat rin tinh dién mau trang

(0,54g).
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LC-MS (phuong phap 3): Rt = 3,28 phut, m/z = 587,2 [M]*

1H NMR (400 MHz, DMSO-Ds) 6 1TH NMR (400 MHz, DMSO) 6 11,36 (1H, bs),
8,23-8,18 (1H, m), 8,11 (1H, bs), 8,03-7,98 (1H, m), 7,95-7,78 (4H, m), 7,61-7,56
(2H, m, besylat), 7,34-7,27 (3H, m, besylat), 6,50 (1H, s), 5,47-5,39 (2H, m, 2 x OH),
5,30-5,13 (2H, m), 4,06-3,79 (6H, m), 3,72-3,62 (2H, m), 3,53 (3H, s), 3,23 (3H, s),
2,05 (3H, s).

Pwong B voi Hop chét trung gian 4b

(4b)

Metyl este cua axit (S)-5-(2-Bromo-4-xyanophenyl)-7-metyl-3-0x0-8-(3-

triflometylphenyl)-2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-6-carboxylic

Hop chit trung gian 33

Br

Br Br

Axit 3-Bromo-4-dibromometylbenzoic

Hoa tan axit 3-Bromo-4-metylbenzoic (910g, 4,23mol, 1,0 duong lugng) va
NBS (2010g, 11,29mol, 2,67 duong lugng) trong DCM (8,5L) trong binh thot cd mép
bich 20L dugc khop voi b khudy co hoc. Sau do, thém bun AIBN (50g, 0,3mol, 0,07
duong lugng) trong DCM (1L) vao va chiéu birc xa hdén hop dudi anh sang manh
(500W) trong binh ngung tu héi luu trong khi N». Nhiét do bén trong cua phan Ung
tang tir 17°C dén 41°C va huyén phu méau tring ban ddu tr¢ thanh huyén phi mau cam

nhat khi né dat dén hoi luu nhe. Sau tdng cong 72 gid, phan Gmg hoan thanh va thém
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nudc (SL) vao dung dich mau cam duc, ma khudy & nhiét do trong phong trong 1 gio.
Sau do, dé yén hdn hop hai pha hitu co qua dém va sau do c6 dic trong chan khong dé
thu dugc phin chung cit mau cam va chét rin dugc tao huyén phii mau vang nhat. Sau
do, gom chét rén bang viéc loc, rira bing nudc (2L) va hit kho trong 2 gid dé thu dugc
hop chit duge néu ¢ dé muc nay la chét ran w6t mau vang nhat (1860g).

LCMS (phuong phap 1): Rt = 3,39 phat, m/z 369, 371, 373, 375 [M-H]

'H NMR (300 MHz, DMSO): § 8,14-8,03 (3H, m), 7,36 (1H, s).

Hop chit trung gian 34

Br

Axit 3-Bromo-4-formylbenzoic

Tao huyén phu hop chét trung gian 33 (1860g, 4,23mol, 1,0 duong lugng) trong
nude (SL) va gia nhiét bun nhdo dén nhiét do bén trong 40°C. Sau do, thém chét rén
Na;CO; (1460g, 13,77mol, 3,25 duong lugng) véi cac phan nho vao trong khoang thoi
gian 20 phat. Bot dugc tao thanh khi bd sung ban dau, do d6 thém EtOAc (0,2L) vao
dé pha vd bot va ngin chin viéc tao bot hon nira. Khi viée bd sung hoan thanh, gia
nhiét huyén phi mau nau dén 90°C trong 40 phut, sau d6 khudy & 90°C trong 90 phit,
sau do lam mat dén 40°C trong 90 phit. Thém EtOAc (1,5L) vao, tiép theo thém HCl
dam ddc trong nudc vao qua phéu nho giot (0,7L), dan dén viéc thoat khi manh CO; va
bay hoi hdu hét EtOAc. Thém tiép EtOAc (1L) vao dé rira san pham tao bot tir binh
ngung tu va thanh cua binh phan tng, sau do thém tiép EtOAc (0,3L) vao va khudy
bun dic & nhiét do trong phong qua dém. Sau do, gia nhiét bun dén 40°C va thém tiép
HCI dam dic trong nude vao qua phdu nho giot kém khudy manh trong 45 phit, dan
dén su thoat khi CO,, bay hoi hdu hét EtOAc va hinh thanh chét rén. Viéc khudy duoc
nglmg va chét rin dugc ndi 1én dinh cua hdn hop trong nude (49 pH=1). Thém phan
16n 16p trong nudc duge tach (khoang 5L) va sau do 2-MeTHF (SL) vao. Sau do, loai
bo 16p trong nude trong va pha loang 1op hiru co dén 10L bing 2-MeTHF bd sung va

lam 4m dén 50°C dé thu duoc dung dich mau cam ddm. Sau do, rura 1op hiru co bing
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IM HCI (0,5L), lam bay hoi va tao ddng s6i vai toluen dé thu duoc hop chét duge néu

& d& muc nay la chat rin mau vang nhat (960,3g).
LCMS (phuong phap 4): Rt 2,73 phut, m/z 227, 229 [M-H]

'H NMR (300 MHz, DMSO): & 10,26 (1H, d, J = 0,8 Hz), 8,20 (1H, d, ] = 1,5 Hz),
8,08-8,04 (1H, m), 7,95 (1H, d, J = 8,0 Hz).

Hop chit trung gian 35

O~ OH
Br 0]
HNT o~
SN
: F
FF

Metyl este cua axit 4-(2-Bromo-4-carboxyphenyl)-6-metyl-2-thioxo-1-(3-

triflometylphenyl)-1,2,3.4-tetrahydropyrimidin-5-carboxylic

Nap hop chét trung gian 34 (458g, 2mol, 1,0 duong luong), metyl axetoaxetat
(274,4g, 255mL, 2,36mol, 1,18 dwong luong) va 3-triflometylphenyl thioure (519g,
2,36mol, 1,18 duong luong) vao binh phan tng dugc phu 10L trong khi N> va tao
huyén phi trong THF (4,6L) va trong khi khudy, lam mat dén -10°C (nhiét do bén
trong -3°C). Lam 4m so bo axit polyphosphoric (1650g, 3,6 trong lugng duong lugng),
trong bé nudc & 50°C, sau do thém vao theo mot phén, dan dén sy toa nhiét ngay va
nhiét d6 bén trong ting dén 19°C. Sau d6, lam 4m hén hgp mau cam thu dugc dén
75°C véi sy tang 10°C dén hdi luu nhe va khudy nhe phan (g & nhiét d¢ nay trong 20
gid. Sau do, lam mat phan {mg dén 20°C va loai bo khéi THF trong chan khong dé thu
duoc diu nhot mau cam dam, ma sau do pha loang bang nude (5L) va EtO (5L). Tach
16p trong nudc va chiét mot 1an nira bing Et:O (2 x 2L) va tiép theo rua phan hitu co
gom lai bang nudc (11), nudce mudi (1L) va lam kho (Na2SO4) va loc qua xelit dé loai
bo hat min bét ky. Sau do, cd ddc dung dich dugc loc trong chén khong dé thu duge

gdm mau cam nhot ma dugc tao huyén phu lai trong EO (khoang 1,5L) va dé yén
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qua dém. Loc huyén phu thu dugc va rira chét rin gom lai bing Et20 (0,5L) va lam
kho trong 10 chan khong & 50°C (8mbar) trong 4 ngay dé thu dugc hgp chét duge néu
& dé muc nay (754g).

LCMS (phuong phap 1): Rt 3,52 phut, m/z 529, 531 [M+H]"

'H NMR (300 MHz, DMSO): § 10,15 (1H, d, J = 3,5 Hz), §,11 (1H, d, J = 1,6 Hz),
8.05 (1H, dd, J = 8.1, 1,7 Hz), 7,92-7,64 (5H, m), 5,80 (1H, d, J = 2,9 Hz), 3,53 (3H,
s), 2,07 (3BH, s).

Hop chit trung gian 36

Metyl este cua axit (S)-4-(2-Bromo-4-carboxy-phenyl)-6-metyl-2-thioxo-1-

(3-triflometyl-phenyl)-1,2,3,4-tetrahydro-pyrimidin-5-carboxylic

Hoa tan hop chat trung gian 35 (151,7g, 0,29mol, 1,0 duong luong) trong
dioxan (2L) va gia nhiét dén 80°C. Loc huyén phu thu dugc dé loai bo phan con lai vo
co bt ky va gia nhiét mot lan nira dung dich trong dén 80°C va thém (+)-Cinchonin
(88g, 0,29mol, 1,0 duong lugng) vao, dén dén dung dich trong. Cho phép hdn hop thu
duoc mat tr tir va két tinh. Sau 3 gig, loc chat ran thu duge va rua bang dioxan lanh.
Tao huyén phu lai chat rin trong dioxan nong (85°C) va cho phép lam mat va két tinh
qua dém. Loc tinh thé thu duoc, ria béng dioxan mat va két tinh lai chét rin mot lan
nita tir dioxan nong. Loc bo cht rén két tinh lai cudi cung va lam kho trong khong khi
dé thu dugc hop chét trung gian mubi (+)-Cinchonin la chdt rdn mau tring 83,2g

(68%).

Xac dinh do tinh khiét quang hoc cla mubi (+)-Cinchonin dugc phén giai bang

cach phan chia giita IM HCI va EtOAc; tach 16p hiru co, c6 dac trong chan khong va
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sau do hoa tan lai trong 20% IPA / n-heptan voi 0,1% TFA va cho vao HPLC phéan
tich khong déi xting (ChiralPak 1A, 5uM 4,6 x 250mm), tach rira bing 20% IPA/n-
heptan (+ 0,1% TFA) ¢ ImL/ phiit va budc song 254nm. Ciing kiém tra san pham
raxemic bang HPLC khoogn déi x(ng; thoi gian duy tri 14,8 va 42,5 phuat duge quan
sat dbi voi mAu raxemic va tach rira chit ddng phan dbi anh mong mubn & 42,5 phut

va duge tim thay 16n hon 99,5ee%.

Giai phong hop chét trung gian mudi (+)-Cinchonin (83,2g, 101,75mmol) bing
viéc phan chia gifra EtOAc (1 L) va 1 M HCI (1L). Chiét 1op trong nudc mot lan nira
bang EtOAc (2 x 0,5L) va rira 16p hiru co gom lai bang 1M HCI (0,5L), sau d6 nudc
mudi (0,25L), lam khd (Na2SOs) va ¢ dic trong chan khong dé thu duoc hop chit

duoc néu & dé muc nay la chit rin mau trang (45,45g).

Hop chit trung gian 37

Metyl este cua axit (S)-4-(2-Bromo-4-carbamoyl-phenyl)-6-metyl-2-thioxo-

1-(3-triflometyl-phenyl)-1,2,3.4-tetrahydro-pyrimidin-S-carboxylic

Hoa tan hop chét trung gian 36 (93,8g, 0,18mol) trong THF (IL) va thém tung
phdn 1,1’-carbonyldiimidazol (57,5g, 0,35mol, 2,0 duong lugng) vao va cho phep
khudy & nhiét do trong phong cho dén khi ngung thoat khi. Sau do, thém nho giot dung
dich amoniac trong nudc (33%, 330mL), bao dam nhiét do bén trong khong vuot qua
10°C (viéc toa nhiét duoc quan sat khi bd sung ban du). Cho phép phan tmg khudy o
nhiét d6 trong phong trong 2 gio, sau do thém nude mudi vao va tach cac 1op. Rua pha
hiru co bang 1M HCI trong nudc (2 x) va chiét tiép 16p axit bang EtOAc. Rira 16p hiru
co gom lai bing nudc mudi, lam kho (Na2S04), loc va o dic trong chén khong dé thu

duoc hop chét duge néu & d& muc nay la bot khdong mau (87,3g).
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LCMS (phuong phap 2): Rt 3,44 phut, m/z 528, 530 [M+H]"

'H NMR (300 MHz, DMSO): § 10,12 (1H, d, J = 2,6 Hz), 8,12 (1H, s), 8,11 (1H, d, ]
= 1,7 Hz), 7,96 (1H, dd, J = 8,1, 1,7 Hz), 7,88-7,77 (2H, m), 7,75-7,63 (3H, m), 7,54
(1H, s), 5,78 (1H, s), 3,54 3H, s), 2,07 3H, s).

Hop chit trung gian 38

Metyl este cua axit (S)-4-(2-Bromo-4-xyanophenyl)-6-metyl-2-thioxo-1-(3-

triflometylphenyl)-1,2,3.4-tetrahydropyrimidin-5-carboxylic

Hoa tan hop chit trung gian 37 (87,3g, 0,165mol) trong DMF (400mL) va lam
mat dén tir 0 dén 5°C trong bé nudc da. Sau do, thém nho giot phospho oxyclorua
(62,0g, 37,0mL, 2,5 duong lugng) vao, bao dam nhiét d6 bén trong khong vuot qua
10°C. Khi két thic viéc bd sung, khudy dung dich mau vang & tir 0 dén 5°C trong 15
phut, sau do rét vao hén hop gdm chit rin 2M Na2CO; va nude da. Chat két tia mau
vang duoc tao thanh va hoa gia bun trong 1 gio, sau do loc chét rdn, rira bang nude va
lam khd trong 10 chan khong qua P2Os & tir 40 dén 45°C. Phéan tich NMR cla san
pham thu dugc van thé hién vat liéu ban diu con lai sao cho phan ng dugc lap lai mot
ldn nita bang cach s dung tiép 20mL phospho oxyclorua. NMR ctia chét ran thu dugc
thé hién san phdm la san phdm cong véi POCls. Do do, chit rin duoc hoa tan trong
EtOH tuyét dbi (1000mL) va lam 4m huyén phu dé trg gitp cho viéc hoa tan. Sau do,
thém dung dich NaHCO; trong nudc bdo hoa (250mL) vao va gia nhiét hén hop dén
40°C va khudy trong 2 gio. Sau d6, giét hdn hgp thu dugc vao trong nude (500mL) va
loc bo chét rdn mau tring thu dugc, rira bang nudc va lam kho trong khong khi dé thu

dugc hop chit duge néu ¢ d& muc nay (77,5g).
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LCMS (phuong phap 2): Rt 3,94 phuat, m/z 510, 512 [M+H]"

'"H NMR (300 MHz, DMSO): & 10,18 (1H, d, J = 2,7 Hz), 8,24 (1H, d, ] = 1,5 Hz),
7,96 (1H, dd, J = 8,0, 1,6 Hz), 7,89-7,76 (3H, m), 7,74-7,64 (2H, m), 5.8 (1H, s), 3,53
(3H, s), 2,06 (3H, s).

Metyl este cua axit (S)-5-(2-Bromo-4-xyanophenyl)-7-metyl-3-ox0-8-(3-

triflometylphenyl)-2,3.5.8-tetrahydro-[1,2.4]triazolo[4,3-a]pyrimidin-6-carboxylic

(Hop chit trung gian 4b)

Hoa tan hop chét trung gian 38 (49,8g, 98mmol) trong DCM (830mL), thém
2,6-lutidin (32,4mL, 278mmol, 2,85 duong lugng) vao va lam mat dung dich dén 2°C.
Trong khi khudy, sau do thém t tr triphosgen (9,17g, 30,9mmol, 0,32 duong luong)
vio trong khoang thoi gian 3 phut. Sau 5 phit, lam 4m phan (ng dén nhiét do trong
phong va khudy trong 25 phut. Lam mat phan (ng dén 8°C va sau do chuyén dung
dich qua dng thong vao hdn hgp dugc lam mat (7°C) gébm dung dich hydrazin (1M
trong THF, 278mL) va MeCN (250mL). Khudy phan ng ¢ 7°C trong 10 phut nira va
sau do dé cho 4m dén nhiét d¢ trong phong. Sau 2,25 gio, rira hn hop phan ing bing
nude, sau do bing 50% nudc mudi bao hoa va 1am khd pha hitu co (Na2S04), loc va cd
dac trong chin khong. Tao dong s6i gom thu dugc bing toluen va nghién bing EtO
(200mL) dé thu duoc chét rin ma duoc loc bo, rira bang Et;O va lam kho dé thu duoc
hop chét duge néu & dé muc nay la chét rin mau kem (31,75g).

LCMS (phuong phap 5): Rt 3,51 phut, m/z 534, 536 [M+H]"

'H NMR (300 MHz, CDCls): & 8,36 (1H, s), 7,88 (1H, d, ] = 1,5 Hz), 7,83-7,79 (1H,
m), 7,73 (1H, t, J = 8,0 Hz), 7,65-7,60 (2H, m), 7,59-7,50 (2H, m), 6,39 (1H, d,J = 1,0
Hz), 3,62 (3H, 5), 2,25 (3H, d, ] = 1,0 Hz).

Phan tich do tinh khiét khong ddi ximg bang cot HPLC khong ddi ximg
Chiralpak IC (kich c¢& hat S5um, 5% MeOH/DCM, tbc do dong SmL/phut) va thu dugc
Rt = 5,83 phat. (100%ee). Mau raxemic (Hop chét trung gian 4) thu dugc Rt dbi voi
cc chit ddng phan dbi anh tach rira thir nhit va thir hai lan luot la 3,58 va 5,85 phut.
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Thu nghiém sinh hoc

Cac hop chét cua sang ché dugc thir nghiém déi voi hiéu luc trong thir nghiém

hoat tinh enzym elastaza bach cau wa nhan clia nguoi (HNE).
Thir nghiém eznym HNE

Thir nghiém dugc thuc hién trong dia 96 giéng vai tdng thé tich thir nghiém
bing 100uL. Nong do cudi cung cua enzym elastaza (elastaza bach ciu cuia nguoi,
Sigma E8140) bang 0,00072U/mL. Chét nén peptit (MeOSuc-Ala-Ala-Pro-Val-AMC,
Calbiochem #324740) duoc st dung & ndng dd cudi cung 100pM. Nong do cudi cling
cia DMSO bang 1% trong chét dém thir nghiém (0,05M Tris.HCI, 0,1M NaCl, 0,1M
CaCla, 0,0005% brij-35, do pH=7,5). Phan ung enzym dugc bét ddu bing viéc bd sung
enzym va U & 25°C trong 30 phut. Sau khi 4, 1am ngimg phan {ing bang viéc bd sung
chét Grc ché trypsin ddu tuong (Sigma T9003) & ndng do cudi cing bang 50pg/giéng.
Do huynh quang bang cach sir dung bd doc dia huynh quang thiét bi phéan tr bang cach
st dung budc song kich thich 380nm va phat ra 460nm.

Sy dép (mg liéu déi vdi mdi hop chét dugc thuc hién va higu clia clia hop chét
trong mdi thir nghiém duoc bidu dién nhu ty 1¢ phan trdm Gc ché cua huynh quang
enzym déi chimg. Cac duong cong dap tng liéu dugc tao biéu dd va hiéu luc cua hop
chit (ICs0) duge xac dinh. Cac hop chit dugc thir nghiém trong it nhét hai thir nghiém
riéng biét.

ICso ddi voi cac vi du duoc thir nghiém, dai dién cua sang ché, dugc thé hién

trong bang sau day:

Vi du Swr irc ché HNE

1-15, 17-20, 22, 24-40, 42-133 bt

Céc vi du 1-3, 5, 6, 10 va 12 khong phai 1 mot phan cua sang ché.

Trong ban trén day, viéc Uc ché enzym HNE (tri s6 ICso) duoc biéu thi nhu sau:

> 500nM “+¢; tir 100 dén 500nM “++; tir 20 dén 100nM “+++7; <20nM ‘++++7,
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YEU CAU BAO HO

1. Hop chét c6 cdng thirc (I), hodc mudi duge dung cla no:

trong do;

A la CH;

B la CH;

D la CH;

R; dugc chon tir danh myc gém co:
- hydro;

- (Ci-Co)alkyl;

- NR7Rs(C1-Ce)alkyl;

- Ci-Cs)alkenyl;

- phenyl(Ci-Ce)alkyl, trong d6 vong phenyl nay tuy y dugc thé bang nhom
NR5R16(C1-Ce)alkyl hodc bang N*RisR16R17(Ci-Ce)alkyl;

nhom -CH2(CH2),OH;
nhom -(CH2)nCONRG;Re;

nhom -(CH2)nSO2NRsRe;

nhom -CHz-(CH2)nNRsSO2Rg;

nhom -(CH2)i-(CeHa)-SO2(C1-Cs)alkyl;

nhém -(CH2):SOx(C1-Ca)alkyl, trong do (Ci-Ca)alkyl tuy y dugc thé bing
nhom -NR;sR 6 hodc -N"RisR16R17;

- nhém -SO;-phenyl, trong d6 vong phenyl nay tuy y dugc thé bang NR7Rs(C-
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Ce)alkyl; va

- nhom -(CHa)a-W, trong d6 W la vong heteroaryl ¢o tir 5 dén 6 canh ma tuy y
duoc thé bang nhom -SO,(Ci-Ca)alkyl;

nla 1, 2 hodc 3;
tla0, 1,2 hodc 3;
rla0,1,2, 3 hoac 4,

Rs dugc chon tr nhém gdm co: hydro, (Ci-Ce)alkyl, NRieR1s(Ci-Cs)alkyl va
N*R17R15R 16(C1-Cg)alkyl;

R 1a hydro hodc (Ci-Ce)alkyl;

R7 dugc chon tr nhém gdém co: hydro, (Ci-Ce)alkyl, (Ci-Ce)alkylcarbonyl, -
SO2(C1-Cs)alkyl va NR16R15(C1-Ce)alkyl;

Rs la hydro hodc (Ci-Ce)alkyl;

theo cach khac, R7 va Rg ciing v&i nguyén tir nito ma chiing duge gin vao co thé
tao thanh hé vong (Cs-C7)heteroxycloalkyl ma tuy y duoc thé bing mot hodc nhiéu

nhom (Ci-Cs) alkyl va oxo;
Rie 1a hydro hodc (Ci-Ce)alkyl;
Ris la hydro hoac (Ci-Ce)alkyl;
Ri7 la hydro hoac (Ci-Ce)alkyl;
R3 la nhom -C(O)-XRa;
X la nhom hoa tri hai -O-;
R4 14 nhém duoc chon tir danh muc gdm co:
- hydro;
- (C1-Ce)alkyl;
R; 12 nhom -[CH3]y-G-[CH2]i-CH2-N"R22R23R 24

hodc Rz la nhom:
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*/ R38
tehetei )

Ris la hydro hodc (Ci-Ce)alkyl;

Ri9 1a hydro hodc (Ci-Cs)alkyl;

Ra0 dugc chon tir nthom gém co: hydro, (Ci-Ce)alkyl, (C1-Ce)alkyINRsR19;

R2; 1a hydro hodc (Ci-Ce)alkyl;

j ndm trong khoang tir 0 dén 4;

y nim trong khoang tir 0 dén 4;

G 1a ciu lién két ¢6 hoa tri hai dugc chon tir nhom goém c6: mot lién két, C2-Ce-
alkynylen, -|CONRuas]-;

R2s la hydro hodc (Ci-Ce)alkyl;

R duoc chon tir nhom gdm cd: (Ci-Ce)alkyl, ma (Ci-Ce)alkyl tuy y duogc thé
bang mdt hoic nhiéu nhom (C3-Ce)xycloalkyl, phenyl, benzyl, CN, -OR2s6, -SO2R2, -
COsR26, -CONR2R27 hodc -SO2NR26R27; (C3-Cio)xycloalkyl ma tuy ¥ duge thé bing
mot hodc nhidu nhém -ORae; va (Ca-Cr)heteroxycloalkyl ma tuy ¥ dugce thé bang mot
hodc nhiéu nhom SO2Rz6;

R26 1a hydro hodc (Ci-Ce)alkyl;

R27 1a hydro hoac (Ci-Ce)alkyl;

R23 1a hydro hoic (Ci-Ce)alkyl, ma (Ci-Ce)alkyl tuy y duoc thé bang mot hodc
nhiéu nhém -OR29, -SO2R29, -CONR29R30;

Ra4 13 hydro hodc (Ci-Ce)alkyl, ma (Ci1-Cealkyl tuy y dugc thé bang mét hodc
nhiéu nhom -OR;y;

theo cach khac, Rz3 va Rag cing v6i nguyén tir nito ma ching duge gan vao co
thé tao thanh hé vong dj vong mot vong hodc hai vong no cO tr 5 dén 11 canh ma tuy
y dugc thé bang mot hoic nhiéu nhom -ORas, halo, Ci-Ce alkyl, -SO2R33, -CONR33R34

hodc -SO:NR33R34; va vong mot vong hodc hai vong no ¢o tir 5 dén 11 canh nay tuy y
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con chira nguyén tr khac loai khac ma la oxy hodc nito hodc nhom -SO2-;

hodc Rz cung vdi Ras, R24 va nguyén tir nito ma ching dugce gan vao, co thé tao

thanh hé vong di vong hai vong dugc tao cau;

R2s la hydro hodc (Ci-Ce)alkyl,

R29 la hydro hodc (C-Ce)alkyl;

R30 1a hydro hodc (Ci-Ce)alkyl;

R3; 1a hydro hoac (Ci-Ce)alkyl;

R32 1a hydro hodc (Ci-Ce)alkyl;

R33 1a hydro hodc (Ci-Ce)alkyl;

R34 la hydro hodc (Ci-Ce)alkyl;

Ris 12 mot hodc hai phan tir thé tuy ¥ & mdi truong hgp dugce chon tir danh muc
gdm co: (Ci-Ce)alkyl, (Ci-Ce)alkoxyl, hydroxyl-Ci-Ce-alkyl, halo;

trong do, néu mdt hoic nhiéu nhom N*RisRi6R17- ¢ mét, chung tao thanh mubi
bac bdn voi ion trai dau duoc dung;

va trong do cac nhom tir Rs dén Rsg, va n co thé c6 cung nghia hodc cic nghia
khac nhau & mdi trudng hop, néu ¢6 mit trong nhiéu hon mot nhom.
2. Hop chét theo diém 1, trong do Rz 1a nhdm -[CHz]y-G-[CH2];-CH2-N"R22R23R 2.
3. Hop chét theo diém bat ky trong s6 céac diém tr 1 dén 2, trong d6 R4 1a (C1-Ce)alkyl.
4. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 Ry la hydro hodc
nhom -(CH2),SO2(C-Cs)alkyl.
5. Hop chét theo diém bét ky trong sb cac diém tr 1 dén 4, hop chat nay duge chon
nhom gdm:

(3-{5-Xyano-2-[2-(3-metansulfonyl-propyl)-6-metoxycarbonyl-7-metyl-3-oxo-
8-m-t01y1-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-prop-2-
ynyl)-trimetyl-amoni format;

{5-Xyano-2-[6-met0xycarbonyl-7-metyl-3—0xo—8-(3-triﬂometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-S-yl]-benzyl}-trimetyl-amoni

-177-



21209

bromua;

(2-{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4|triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino } -etyl)-trimetyl-
amoni clorua;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-trimetyl-amoni
format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-prop-2-ynyl)-
trimetyl-amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
trimetyl-amoni iodua;

(3-{5-Xyano-2-[2-(3-metansulfonyl-propyl)-6-metoxycarbonyl-7-metyl-3-oxo-
8-m-tolyl-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-prop-2-

ynyl)-trimetyl-amoni format;

{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -trimetyl-amoni
bromua;

(2-{5-Xyano-2-[6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzoylamino}-etyl)-trimetyl-
amoni clorua;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -trimetyl-amoni
format;

(3-{5-Xyan0-2-[(R)—6-metoxycarbonyl—7-metyl-3—0xo-8-(3-triﬂomety1-
phenyl)-2,3,5,8-tetrahydro-[ 1 .2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-prop-2-ynyl)-
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trimetyl-amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-propyl)-
trimetyl-amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-trimetyl-

amoni iodua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -propyl)-(3-

metansulfonyl-propyl)-dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-

xyclopropylmetyl-dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-propyl)-(3-hydroxy-
propyl)-dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-(3-metoxy-
propyl)-dimetyl-amoni format:

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
dimetylcarbamoylmetyl-dimetyl-amoni format;

1-(3-{ 5-Xyan0-2-[(R)-6-met0xycarbonyl-7-metyl-3-oxo-8-(3-triﬂometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-1-
azonia-bixyclo[2.2.2]octan format;

1-(3-{ 5-Xyano-2-[(R)-6-metoxycarb0nyl-7-metyl—3-oxo-8-(3-triflometyl-
pheny!)-2,3,5,8-tetrahydrof 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-4-aza-

1-azonia-bixyclo[2.2.2]octan format;
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(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2.,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-(4-hydroxy-

xyclohexyl)-dimetyl-amoni format;

4-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-propyl)-4-

metyl-morpholin-4-ium format;

Adamantan-1-yl-(3-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-
triflometyl-phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -

propyl)-amoni format;

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metyl-morpholin-4-
ium format;
{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-hydroxy-propyl)-
dimetyl-amoni format;
{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-etyl-dimetyl-amoni
format;
1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini format;
1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1-azonia-
bixyclo[2.2.2]octan format;
1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1,4-dimetyl-

piperazin-1-ium format;

{5-Xyano—2-[(R)-6-met0xycarbonyl-7-metyl-3-oxo-8-(3-triﬂ0metyl-phenyl)-
2,3,5,8—tetrahydr0-[1,2,4]triazolo[4,3-a]pyrimidin-S-yl]—benzyl}-(4-hydroxy-

xyclohexyl)-dimetyl-amoni format;
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1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-aza-1-azonia-
bixyclo[2.2.2]octan format;

1-{2-[(R)-6-carboxy-7-metyl-3-0x0-8-(3-triflometyl-phenyl)-2,3,5,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-5-xyano-benzyl }-4-aza-1-azonia-
bixyclo[2.2.2]octan format;

Butyl-{5-xyano-2-[(R)-6-metoxy carbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -dimetyl-
amoni format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-hydroxy-1-metyl-
piperidini format;

1-4{ 5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂ0metyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} - 1-metyl-pyrrolidini
format;

1-{5-Xyan0-2-[(R)-6-met0xycarbony1-7-metyl-3-ox0-8-(3—triﬂometyl~phenyl)—
2.3,5,8-tetrahydro-[ 1,2,4]triazolo{4,3-a]pyrimidin-5-yl]-benzyl}-1 -metyl-piperidini
format;

1-{ 5-Xyano-2-[(R)-6-met0xycarbonyl-7-metyl-3-0xo-8-(3—triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-1 -(2-hydroxy-etyl)-
pyrrolidini format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triﬂ0metyl-phenyl)-
2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-dimetylcarbamoyl-
propyl)-dimetyl-amoni format;

Benzyl-{ 5-xyano-2-[(R)-6-met0xycarb0nyl-7-metyl-3-0x0-8-(3-triﬂometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-
amoni format;

(3—{5-Xyano-2-[(R)—6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl} -propyl)-trimetyl-
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amoni bromua;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

trimetyl-amoni benzensulfonat;

(5-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-pentyl)-trimetyl-

amoni format;

(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-butyl)-trimetyl-amoni
format;

1-(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -butyl)-1-
azonia-bixyclo[2.2.2]octan format;

1-(4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-butyl)-1-
azonia-bixyclo[2.2.2]octan format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni
bromua;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3.5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni
bromua;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
bromua;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2.3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

pyridinini format;
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1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini bromua;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl } -propyl)-
pyridini benzensulfonat;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini clorua;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-
pyridini 2-hydroxy-etansulfonat;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-phenyl}-propyl)-
pyridini metansulfonat;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-3-
hydroxymetyl-pyridini tosylat;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3 -a]pyrimidin-5-yl}-phenyl}-propyl)-3-
metyl-pyridini format;
1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-2-
metyl-pyridini format;
1-(3-{5-Xyan0-2-[(R)-6-met0xycarbonyl-7-mety1-3-ox0-8-(3-triﬂomety1-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-3-
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hydroxymetyl-pyridini format;

3-Clo-1-(3-4 5-xyano-2-[(R)-6-metoxycarbohyl-7-metyl-3-oxo-8-(3-triﬂometyl-
phényl)-2,3 ,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-propyl)-

pyridini format;

Butyl-(3-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

dimetyl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-xyclohexyl-

dimetyl-amoni format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-1-

metyl-pyrrolidini format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-1-

metyl-piperidini format;

1-(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-4-
hydroxy-1-metyl-piperidini format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-pheny!)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-dimetyl-oxetan-
3-yl-amoni format;

(3-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-dimetyl-
(tetrahydro-pyran-4-yl)-amoni format;

4-(2-4 5-Xyano-2-[(R)-6-met0xycarbonyl-7-metyl—3-ox0-8-(3-triﬂ0metyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-4-

metyl-morpholin-4-ium format;
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© (2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
dimetylcarbamoylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0xo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-(3-metoxy-
propyl)-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
xyclobutylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-S5-yl]-phenyl}-etyl)-dimetyl-
(tetrahydro-pyran-4-ylmetyl)-amoni format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-1-(2-
hydroxy-etyl)-pyrrolidini format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-[2-(2-hydroxy-
etoxy)-etyl]-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-pheny!}-etyl)-bis-(2-hydroxy-
etyl)-metyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-ylj-phenyl}-etyl)-(2-hydroxy-
etyl)-dimetyl-amoni format;

(24 5-Xyano-2-[(R)-6-metoxycarbonyl-7-mety1-3—oxo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-etyl-dimetyl-
amoni format;

Benzyl-(2-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2.4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl }-etyl)-
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dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-

xyclohexylmetyl-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-(3-hydroxy-

propyl)-dimetyl-amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-dietyl-metyl-
amoni format;

(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-
xyclopropylmetyl-dimetyl-amoni format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]|-phenyl }-etyl)-1-
azonia-bixyclo[2.2.2]octan format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-3-
hydroxymetyl-pyridini format;

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-3-
metyl-pyridini format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -xyclobutylmetyl-
dimetyl-amoni format,

{5-Xyan0-2-[(R)-6-metoxycarbony1-7-mety1-3-0x0-8-(3—triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -dimetyl-(tetrahydro-

pyran-4-ylmetyl)-amoni format;
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{{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(2-metoxy-etyl)-
dimetyl-amoni format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-xyclopropylmetyl-

dimetyl-amoni format;

3-Clo-1-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -pyridini
format;

{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(2-hydroxy-etyl)-

dimetyl-amoni format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-4-metoxy-pyridini
format;
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-3-hydroxymetyl-
pyridini format;
{1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-hydroxymetyl-1-
metyl-piperidini format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -etoxycarbonylmetyl-
dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(1,1-dioxo-
hexahydro-1lambda*6*-thiopyran-4-ylmetyl)-dimetyl-amoni format;

1-¢ 5-Xyan0-2-[(R)-6-met0xycarbonyl-7—metyl-3-oxo-8—(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-3 ,4-dihydroxy-1-
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metyl-pyrrolidini format;
4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-etyl-morpholin-4-

ium format;

1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0xo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-dimetylcarbamoyl-
1-metyl-piperazin-1-ium format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-
dimetylcarbamoylmetyl-dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(1-metansulfonyl-
piperidin-4-yl)-dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-oxetan-3-
ylmetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-(3-
metylcarbamoyl-propyl)-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-(3-dimetylsulfamoyl-
propyl)-dimetyl-amoni format
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metansulfonyl-1-
metyl-piperazin-1-ium format;
{5-Xyano-2-[(R)-6-metoxycarbony1-7-metyl-3-oxo-8-(3-triﬂometyl-phenyl)—
2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-bis-(2-hydroxy-etyl)-

metyl-amoni format;
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1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4,4-diflo-1-metyl-
piperidini format;
4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-benzyl }-4-metyl-
[1,4]oxazepan-4-ium format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -(3-metoxy-propyl)-
dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-S5-yl]-benzyl }-(3-metansulfonyl-
propyl)-dimetyl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5.8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-dimetyl-(1-metyl-
piperidin-4-yl)-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -dimetyl-piperidin-4-
yl-amoni format;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -dimetyl-(tetrahydro-
pyran-4-yl)-amoni format;
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-0xo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini bromua;
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-mety1-3—oxo-8-(3-triﬂometyl-phenyl)-
2.3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini
benzensulphonat;
1-{5-Xyan0-2-[(R)-6-metoxycarbonyl-7-metyl-3—0x0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin—S-yl]-benzyl}-pyridini tosylat;
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Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-
amoni bromua;

Benzyl-{5-xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-o0x0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl } -dimetyl-

amoni benzensulfonat;

4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl }-4-metyl-morpholin-4-
ium bromua;
4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5.8-tetrahydro-| 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-4-metyl-morpholin-4-
ium bromua;
4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2.3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl} -4-metyl-morpholin-4-
ium bromua;
4-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl}-benzyl }-4-metyl-morpholin-4-
ium bromua;
{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[ 1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-trimetyl-amoni
benzensulfonat;
1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
2-hydroxy-etansulfonat;
1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[ 1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
metansulfonat
1-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl—3-oxo-8-(3-triflometyl-phenyl)—
2,3,5,8-tetrahydro-[1 ,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-pyridini clorua
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{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-ox0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-benzyl}-bis-(2-hydroxy-etyl)-

metyl-amoni benzensulfonat

1-(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-
phenyl)-2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-pyridini
benzensulfonat
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo0-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni
2-hydroxy-etansulfonat
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3.5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni
metansulfonat
(2-{5-Xyano-2-[(R)-6-metoxycarbonyl-7-metyl-3-oxo-8-(3-triflometyl-phenyl)-
2,3,5,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidin-5-yl]-phenyl}-etyl)-trimetyl-amoni
clorua
va mudi duge dung cua no.
6. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 5, hop chét nay 1a hgp chét ¢o
cong thue (I)’, trong do chu hinh tuyét déi cta cacbon (1) 1a ciu hinh dugc thé hién

duoi day:

va trong do Ry, Rz, R3, B va A la nhu dugc xac dinh d6i vai hop chét ¢ cong thire (1).

7. Hop chét theo diém bét ky trong sd cac diém tir 1 dén 6, hop chét nay & dang mudi
dugc dung.

8. Duoc pham bao gdm hgp chit theo diém bt ky trong sb cac diém tir 1 ¢én 7 va chét
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mang hodc ta dugc dugce dung.

9. Dugc phdm theo diém 8, trong d6 dugc phdm nay & dang hdn dich dé phan phéi tur

dung cu phun xit hodc & dang sol khi trong tac nhéan day dang long.

10. Dugc pham theo diém 8, trong do6 dugc pham nay & dang bot kho.
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