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Sang ché dé cap dén cac hop chat dung 1am chat tc ché ty doc t6 dé diéu tri va _phong ngtra
cac tinh trang hodc rdi loan gdy ra boi sy hoat hoa autotaxin hodc nong do axit
lysophosphatidic ting, va sang ché con dé cap dén dugc pham chira cac hop chit nay. Cac
hop chat theo sang ché 1 cac chit (rc ché tu doc td, va bang cach trc ché sy san sinh axit
lysophosphatidic, chung hitu ich trong diéu trji hoic phong ngura rdi loan tim mach, ung
thu, roi loan chuyen hoa, 16i loan chuirc nang than, r6i loan chirc nang gan, roi loan do
viém, rdi loan hé than kinh, réi loan hé ho hap, bénh xo héa, r6i loan mat, & mat va cac
dang ngira man tinh khac, hoic thai ghép co quan cip hodc man tinh.
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Linh vie ki thuit dwoc dé cip
Sang ché d& cép dén cac hop chit méi dong vai trd lam chét trc ché ty doc tb dé
diéu tri va phong ngira céc tinh trang hoic rdi loan do sy hoat héa autotaxin hodc ndng do

axit lysophosphatidic ting, va con dé cap dén duoc pham c6 chira cac hop chét nay.

Tinh trang k§ thuit cia sang ché

Autotaxin (dué6i day, duoc viét tit 13 ATX) 14 mot enzym chiu trach nhiém cho
su gia ting axit lysophosphatidic trong ¢d truéng va huyét twong, va né 1a enzym tiét quan
trong dé bién doi lysophosphatidylchloin (viét tit 13 LPC) thanh axit lysophosphatidic
(duéi day, duge viét tat 1a LPA) & dang phén tr truyén tin hiéu c6 hoat tinh sinh hoc. ATX
con dugc goi 1a  ectonucleotit pyrophosphataza/phosphodiesteraza 2  hoic
lysophospholipaza D. ATX déng vai tro trong viéc gy ra céc tinh trang bénh bao gdm
bénh xo hda, viém khdp, thodi hoa than kinh, dau do nguyén nhin than kinh va bénh une
thu.

LPA 1a mot lipit c6 hoat tinh sinh ly c6 dnh hudng dén su di cu, su tdng sinh va
su sdng sot clia cac loai té bao khac nhau. Vindng do LPA trong huyét twong c6 lién quan
chit ch& dén hoat tinh ctia ATX, nén ATX duoc tin ring 14 ngudn cung cip LPA ngoai bao
quan trong.

D3 chimg minh dugc ring, trong cac tinh trang bénh 1y, viée e ché ATX s& lam
giam mirc LPA. Viéc 1am giam muc LPA c6 thé mang lai loi ich diéu tri d6i véi réi loan
ma céc nhu ciu y té van chua duoc thdéa man, bao gém bénh ung thu, su cu tru cua té bao
lympho (lymphocyte homing), viém man tinh, dau do nguyén nhan than kinh, réi loan xo
héa nhu bénh xo phéi vO céan (IPF), huyét khéi, ngtra do & mat, hodc cac bénh tuong tu,
gdy ra, lam trung gian géy ra, va/hova duva raiantwong do mirc LPA ting va/hodc sy hoat
hoéa ATX.

Thém nita, LPA duoc phat hién 14 ¢6 mit v6i cac ndng do gia ting trong huyét
twrong va dich ¢b truéng & cac bénh nhan bi ung thu budng trimg giai doan ddu va mudn.
Mirc LPA gia ting va sy biéu hién thay doi va su dap (mg thay ddi cua thu thé déi véi LPA

c6 thé 1a mot trong nhitng nguyén nhan gay ra su khéi phat, tién trién hodic hau qué 1 bénh
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ung thu budng trimg. LPA ciing lién quan dén ung thu tuyén tién liét, ung thu v, u 4c tinh,
ung thu dau va c6, ung thu rudt, ung thu ndo va ung thu tuyén gisp. LPA déng vai tro trong
su tang sinh té bao khdi u va sy xAm nhap cua chiing vao cac n 0 1an cn, didu nay co thé
dan dén su di cin. Cac qud trinh sinh hoc va bénh sinh hoc nay bi chuyén dbi béng qua
trinh hoat hoa cac thu thé lién két voi protein G béi LPA.

Pé didu tri bénh nhan ¢6 khdi u, didu mong mubn 13 1am giam muc LPA. Diéu
ndy co thé dat duge bing cach trc ché cic enzym tham gia vao qué trinh sinh tdng hop
LPA, vi duy, ATX. Autotaxin thudc ho enzym gdbm nucleotit pyrophosphataza va
phosphodiesteraza 1a diém khéi ddu quan trong trong liéu phap chéng khéi u. D6 12 béi vi
ATX dugc biéu hién & mic d gia tdng trong cac khéi u tac dong 1én qua trinh ting sinh
va xam nhip cua t& bao khdi u vao md 1an cén, co thé dan dén qua trinh di cén.

Cu thé 1a khi ATX duoc biéu hién trong cac khdi u va tac dong dén sur tang sinh
va tham nhidm cta té bao khéi u vao mo 1an cén, ca hai déu c6 thé din dén qua trinh di
cdn, ATX la dich dé diéu tri chéng khéi u. Hon nita, trong qué trinh tao mach, ATX cung
Va1 cac yéu t6 tao mach khéc gdy ra su tao mach mau. Sy tao mach cung cép cho khdi u
cac chét dinh dudng trong qua trinh phat trién khéi u. Nhu vdy, c6 thé noi ring sy wc ché

qua trinh tao mach 1a mot diém khoi ddu quan trong trong viéc didu tri ung thu va khdi u.

Danh muc tai liéu trich dan

Tai lidu sang ché

W02010-112116 A1 (07-10-2010)
W01995-035284 Al (28-12-1995)
W02015-144605 Al (01-10-2015)

Ban chit k§ thuit clia sing ché
Vén dé ky thuat

Trong céac hoan canh nhu vy, céc tac gia sang ché phat hién ra ring cic hop chét
¢ cAu tric mai, chua duge nghién ctu cho dén nay, khong chi c6 hoat tinh rc ché tuyét
voi ddi véi ATX ma con c6 thé 1am giam ndng do cua LPA, va nhu viy sang ché dugce
hoan thanh.

Mot muc dich cua sang ché nay 1a dé xuit cac hop chit méi déng vai tro 12 cac

chét e ché ty doc t§ dé diéu tri va phong ngura céc tinh trang hodc rdi loan do su hoat hoa
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autotaxin hodc ndng do LPA gia tang, hodc tién duoc chat ciia chung, hydrat ciia ching,
solvat ciia chiing, chit ddng phan ciia chiing hodc mudi dugce dung ctia chiing.

Muc dich khéc cua sang ché 1a d& xuét ché phém chét &rc ché tu doc td chira, &
dang thanh phén hiru hiéu, cic hop chit méi néu trén, hoic tién dugc chit ctia ching, hydrat
clia chung, solvat ctia chiing, chit dong phan clia chiing, hoic mudi dugc dung ctia chung.

Muc dich khéc nita cta sang ché 14 d& xuét dugc phim dé phong ngira hoic diéu
tri roi loan lién quan dén hoat tinh tu doc t6 chira, & dang thanh phﬁn hiru hiéu, cac hgp
chit m&i néu trén, hodc tién dugc chét cua chung, hydrat cua ching, solvat cia chung, chét

dong phan cua ching, hodc mudi duge dung ctia chung.

Mo ta chi tiét sang ché
Giai phép clia sang ché

DPé dat dwoc muc dich néu trén, sang ché dé xuét hop chit méi c6 cong thirc hoa
hoc 1 dudi day co thé rc ché hidu qué hoat tinh cua ATX, va tién duoc chat cta ching,
solvat ctia chung, chit ddng phan lap thé cua chiing, hoic mudi duge dung ctia ching.

[Cong thirc héa hoc 1]

A0 Xy

trong do A, L, Q, X, Y, va R dugc x4c dinh trong ban mo ta nay.

Theo mdt s6 phuong an, trong cdng thirc hoa hoc 1,

X va Y mdi nhom doc 1ap 1a CR' hodc N, ngoai trir cac trudng hop ma ca hai nhém déu 1a
N; .

R'1a hydro, C1-C10 alkyl, hodc C6-C12 aryl;

R 14 indanyl (vi dy, 2-indanyl), C6-C12arC1-C10alkyl, hodc C6-C12arC3-C10
xycloalkenyl;

aralkyl va arxycloalkenyl néu trén cua R & trén cé thé con dugc thé tiép bang mot hodc
nhidu (vi duy, 1, 2, hodic 3) nhém thé, mdi nhém ddc 1ap duoc chon tir halogen, C1-C10
alkoxy, va C1-C10 alkoxy dugc thé bang halo; ‘

A 1a C2-C12 heteroaryl, C1-C10 alkyl dugc thé bing carboxyl, C6-C12 aryl, C6-C12arCl-
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C10 alkyl, C2-C12 heteroxycloalkyl, hoac NR1Ry;

heteroaryl, aryl, aralkyl, va heteroxycloalkyl néu trén ctia A & trén c6 thé con dugce thé tiép
béng mdt hodc nhiéu (vi du, 1, 2, hodc 3) nhém thé, mdi nhom doc 1ap duoc chon tu
hydroxy, carboxyl, carbamoyl, aminosulfonyl, C1-C10 alkylsulfonylamino, C6-C12
arylsulfonylamino, aminosulfonylamino (-NHSO:NH2), - C(=0)CH,OH va amino,

R va R, mbi nhém doc 1ap 12 hydro hodc C1-C10 alkyl dwoc thé bang carboxyl, hoic Ry
va Ry ¢6 thé duoc lién két voi nhau dé tao thanh nhan don vong, da vong, hodc vong X04n
bdo hoa hodc chua bao hoa; ‘
vong néu trén dugc tao ra nhu trén co thé chira mot hodc nhiéu nguyén tr khéc loai dugc
chon tur nito, oxy, va luu huynh va cé thé chira lién két d6i C=C, C=N, hoic N=N, va CH,
trong vong néu trén dugc tao ra nhu trén co thé duoc thay thé bang C(=0) va ciing c6 thé
con duge thé tiép bing mot hodc nhidu nhém thé dugc chon tir hydroxy, carboxyl,
carbamoyl, aminosulfonyl, C1-C10 alkylsulfonylamino, C6-C12 arylsulfonylamino,
aminosulfonylamino (-NHSO;NH3), hydrazit va amino;

L 14 lién két don, -(CR3R4).C(=0)-, -C(=0)-(CR3R4)a-, -C(=0)-(CR5R¢)o-NH-(CR7R)c-, -
NH-(CR7R3)c-C(=0)-(CR5R6)b-, -C(=NRy)-(CR3R4)a-, C2-C12 heteroarylen, -(CR3R4).-
C2-C12 heteroxycloalkylen-, -C2-C12 heteroxycloalkenylen-(CR3R4)s-, - C2-CI2

H—(CRRJ),
X O

heteroxycloalkylen-  (CR3R4)a-(NH)q-, hodc

R; dén Rg mbi nhom doc 1ap 1a hydro hoic C1-C10 alkyl;

Ry 12 hydroxy, C1-C10 alkoxy, hodc mono- hodc di-C1-C10 alkylamino;
Y11a NRyo, O, hodc S;

moi Rig doc 1ap 1a hydro hodc C1-C10 alkyl,

a la sb nguyén bang tir 1 dén 5;

b va c mdi chi s& doc 1ap 1a s nguyén bang tir 0 dén 5;
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d 14 s6 nguyén bang 0 hoic 1;
Q la carbonyl, C2-C12 heteroxycloalkylen, hodc C2-C12 heteroarylen;
heteroarylen néu trén ctia Q & trén c6 thé con duoc thé tiép bang mot hodc nhiéu (vi dy, 1,
2, hodc 3) nhém thé duge chon tir C1-C10 alkyl, C1-C10 alkyl dugc thé halo, hydroxy C1-
C10 alkyl, C3-C10 xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, carboxyl, NRiiR12, -
O(CH2)cR13, -(CH2)R 14, va -C(=O)Rys, trong do alkyl, xycloalkyl, aryl, va heteroaryl néu
trén ¢6 thé con duoc thé tiép bang NR1iR12, halogen hodc carboxyl;
Ri1 va Ri2 mdi nhém dde 1ap 1 hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroaryl,
hodc C3-C10 xycloalkyl;
e va fmdi chi sé doc 1ap 12 sé nguyén bang tir 0 dén 5;
Ri3 1a hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroxycloalkyl, hodc carboxyl,
trong d6 aryl va heteroxycloalkyl néu trén ctia Ry3 & trén c6 thé con dugc thé tiép bang
mdt hodc nhidu (vi dy, 1, 2, hodc 3) nhém thé duoc chon tir C1-C10 alkyl, C1-C10
alkyl dugc thé halo, va carboxy;
Ris va Ris mdi nhom doc 1ap 1a C2-C12 heteroxycloalkyl, trong d6 heteroxycloalkyl néu
trén cua Rig va Rys co thé 1a vong don, vong ngung tu, hodc vong x04n bao hoa hoic chua
bao hoa va ciing ¢6 thé con dugce thé bang -C(=0)CH,OH, hozic CH; trong vong nay c6 thé
duoc thay thé bang C(=0) va ciing ¢6 thé con duge thé tiép bang mot hodc nhiéu (vi du, 1,
2, hoac 3) nhém thé dugc chon tir halogen, C1-C10 alkyl, C1-C10 alkyl dugc thé halo, va
C6-C12 aryl; va
heteroaryl, heteroarylen, heteroxycloalkylen, heteroxycloalkenylen, va heteroxycloalkyl
néu trén chira it nhat mot nguyén tir khac loai dugce chon tir nito, oxy, va luu huynh.
Ngoai ra, theo su khéng dinh v& hoat tinh tc ché ATX tuyét voi cua hop chét
duge biéu dién boi cong thirc héa hoc 1 & trén, sang ché ciing d& xuét ché phdm chit tc
ché ty doc t6 chua, & dang thanh phﬁn hitu hi€u, hop chét c6 cong thirc héa hoc 1 & trén,
hoic tién duge chat cia ching, solvat ciia chung, chit dong phan 14p thé cia chung, hoic
mudi duge dung ctia ching.
Ngoai ra, sang ché ciing con dé xuét duge phim dé phong ngira va diéu tri rbi
loan lién quan dén hoat tinh tu doc t§ chua, & dang thanh ph?m httu hi¢u, hop chét ¢6 cong
thirc héa hoc 1 & trén, hodc tién duoc chét cua chung, hydrat cua ching, solvat ctia chung,

chat dong phan cta ching, hodc mudi duge dung cua ching.
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Céc hiéu qua c6 lgi ciia sang ché

Béi vi cac hop chét theo sang ché 13 hop chit méi c¢6 hoat tinh e ché rét cao dbi
vo1 ATX va d@)ng thoi (re ché sy san xudt LPA, ching c6 thé duoc st dung mot cach hiéu
quéa 1am tac nhan hitu hiéu dé phong ngira va didu tri rbi loan do ATX gy ra, vi du, rdi
loan tim mach, ung thu, r6i loan chuyén hoéa, rbi loan chirc ning thén, roi loan chirc nang
gan, rbi loan do viém, r6i loan hé than kinh, rdi loan hé ho hip, bénh xo hoa, rdi loan mit,

U mat va cac dang ngira man tinh khéc, hodc thai ghép co quan cap hodc man tinh.

MO ta chi tiét phwong 4n thwe hién sang ché

Dudi déy, sang ché duoc giai thich cu thé hon. D4 véi cac thuat ngir k§ thuat va
thudt ngir khoa hoc theo d6 duge sir dung, néu khong c6 dinh nghia nao khac, chung c6
nghia nhu thudng duge hiéu boi ngudi ¢6 kién thirc chung trong linh vire k§ thuat ma sang
ché thudc vé, va cac giai thich vé céac churc nang va cAu tric da biét, mot cach khong can
thiét c6 thé gdy kho hiéu vé ¥ tudng cua sang ché, duge bé qua trong phan mé ta duge dé
xut dudi day.

Sang ché dé xuit hop chét duoc biéu didn béi cong thirc héa hoc 1 dudi dy, va
tién duoc chit cua chung, solvat cia chung, chét df)ng phén lap thé cua ching, hodc mudi
duoc dung cia chung.

[Cong thirc héa hoc 1]
A Q X
N iy
L~ | <y
"’A AR
N
trong d6 A, L, Q, X, Y, va R dugc xac dinh trong ban mo ta nay.
Theo mdt s6 phuong 4n, trong cong thirc héa hoc 1,
X va Y mdi nhém ddc 14p 1a CR' hodc N, ngoai trlr cac truong hgp ma ca hai nhom déu 1a
N;
R' 14 hydro, C1-C10 alkyl, hodc C6-C12 aryl;
R 1a indanyl (vi dy, 2-indanyl), C6-C12arC1-C10 alkyl, hoac C6-C12arC3-C10

xycloalkenyl;

aralkyl va arxycloalkenyl néu trén ctiia R ¢ trén ¢6 thé con duoc thé tiép bang mot hoic
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nhiéu (vi dy, 1, 2, hodc 3) nhom thé duoc chon tir halogen, C1-C10 alkoxy, va C1-C10
alkoxy dugc thé béng halo;

Ala C2-C12 heteroaryl, C1-C10 alkyl dugc thé bang carboxyl, C6-C12 aryl, C6-C12arC1-
C10 alkyl, C2-C12 heteroxycloalkyl, hodc NRiR»;

heteroaryl, aryl, aralkyl, va heteroxycloalkyl néu trén cia A & trén c6 thé con duoc thé tiép
br?mg mdt hodc nhiéu (vi du, 1, 2, hodc 3) nhém thé dugc chon tur hydroxy, carboxyl,
carbamoyl, aminosulfonyl, C1-C10 alkylsulfonylamino, C6-C12 arylsulfonylamino,
aminosulfonylamino (-NHSO;NH>), -C(=0)CH>OH va amino,

R va R, mdi nhém doc 1ap 1a hydro hoic C1-C10 alkyl duoc thé béng carboxyl, hodc

Ri va Ry ¢6 thé dugc lién két véi nhau dé tao thanh nhan don vong, da vong, hoic vong
x04n bdo hoa hoic chua bdo hoa;

vong néu trén dugc tao ra nhu trén c6 thé chira mot hodc nhiéu (vidy, 1, 2, hodc 3) nguyén
t&r khac loai dugce chon tu nito, oxy, va luu huynh va cé thé chua lién két doi C=C, C=N,
hodac N=N, va CH, trong vong néu trén dugc tao ra nhu trén cé thé duoc thay thé béng
C(=0) va cling co thé con dugc thé tiép béng mdt hodc nhiéu (vidy, 1, 2, hodc 3) nhém
thé duge chon tir hydroxy, carboxyl, carbamoyl, aminosulfonyl, C1-C10 alkylsul-
fonylamino, C6-C12 arylsulfonylamino, aminosulfonylamino (-NHSO,;NH>), hydrazit va
amino;

L 1a lién két don, -(CR3R4).C(=0)-, -C(=0)-(CR3R4)a-, -C(=0)-(CR5R)p-NH-(CR7R3).-, -
NH-(CR7Rg)-C(=0)-(CRsRe6)b-, -C(=NRy)-(CR3R4)a-, C2-C12 heteroarylen, -(CR3R4)a-
C2-C12 heteroxycloalkylen-, -C2-C12 heteroxycloalkenylen-(CR3R4)a-, - C2-C12

H(CR:R4,
X i

heteroxycloalkylen-  (CR3R4)a-(NH)g-, hoac
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o
O=¢ S
Yy \O

R; dén Rg mdi nhom doc 1ap 13 hydro hodc C1-C10 alkyl;

Ro 1a hydroxy, C1-C10 alkoxy, hodc mono- hojc di-C1-C10 alkylamino;

Y1 1a NRyo, O, hodc S;

mdi Rio doc 1ap 1a hydro hodc C1-C10 alkyl;

a 12 sb nguyén bang tir 1 dén 5;

b va ¢ mdi chi sb doc 1ap 1a sé nguyén bang tir 0 dén 5;

d 12 s6 nguyén bang 0 hoic 1;

Q la carbonyl, C2-C12 heteroxycloalkylen, hodc C2-C12 heteroarylen;

heteroarylen néu trén cua Q & trén co thé con dugc thé tiép bang mot hodc nhiéu (vi du, 1,
2, hodc 3) nhom thé duoc chon tir C1-C10 alkyl, C1-C10 alkyl duoc thé halo, hydroxy C1-
C10 alkyl, C3-C10 xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, carboxyl, NR1iR12, -
O(CH2)cR13, -(CH2)fR14, va -C(=O)R1s, trong d6 alkyl, xycloalkyl, aryl, va heteroaryl néu
trén c6 thé con duoc thé tiép bang NR11R 12, halogen hodc carboxyl;

Ri1 va Rj; mbi nhém doc 14p 1a hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroaryl,
hodc C3-C10 xycloalkyl;

e va £ mdi chi s§ doc 1ap 1a s6 nguyén bang tir 0 dén 5;

Ri3 1a hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroxycloalkyl, hodc carboxyl, trong
do aryl va heteroxycloalkyl néu trén cta Ry3 ¢ trén ¢ thé con dugce thé tiép bing mot hoic
nhiéu (vi du, 1, 2, hodc 3) nhém thé duoc chon tir C1-C10 alkyl, C1-C10 alkyl dugc thé
halo, va carboxy;

Ris va Ris mdi nhom dde 1ap 1a C2-C12 heteroxycloalkyl, trong d6 heteroxycloalkyl néu
trén cia Ri4 va Rys 6 thé 12 vong don, vong ngung tu, hodc vong xo4n bo hoa hodc chua
bao hoa va cling c¢6 thé con dugce thé bang -C(=0)CH,0H, hoic CH, trong vong nay c6 thé
dugc thay thé bang C(=0) va ciing ¢6 thé con dugc thé tiép bang mot hodc nhiéu (vi dy, 1,

2, hodc 3) nhom thé duoc chon tir halogen, C1-C10 alkyl, C1-C10 alkyl dugc thé halo, va
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C6-C12 aryl; va
heteroaryl, heteroarylen, heteroxycloalkylen, heteroxycloalkenylen, va heteroxycloalkyl
néu trén chia it nhat mot nguyén tir khac loai dugc chon tir nito, oxy, va luu huynh).

Hop chét ¢6 cong thirc héa hoc 1 theo sang ché e ché su san xudt LPA trén co
s& hoat tinh e ché rat cao dbi véi ATX. Nhu vay, hop chét nay hiru ich 1am tac nhan tri
bénh va tac nhan phong bénh cho r6i loan do ATX gay ra, vi du, rdi loan churc nang than,
rdi loai chure nang gan, r6i loan gay viém, rdi loan hé than kinh, rdi loan do xo hoéa, va cac
bénh thai ghép co quan cip hodc man tinh.

Mot s& nhém bién trong Cong thire 1 & day la cac géc héa tri hai. Vi duy, "L" dugc
lien két vé6i ca A va Q trong Cong thire 1; va "Q" duoc lién két v6i ca L va nhan thom. Dé
tranh nghi ngd, nhu duge st dung & day, trir khi ¢6 quy dinh khac, gbc hoa tri hai co thé
duoc gin vao phan con lai ciia phéan tir thong qua mdt trong hai diém gin. P& minh hoa, vi
du, khi L dugc cho 13 "-(CR3R4).C(=0)-", nhu dugc ghi bén trai diém gén cua L, tirc 13,
don vi CR3Ry, ¢6 thé dugce lién két véi nhom A hoidc Q, trong khi theo d6 nguyén tir cacbon
ctia don vi C(=0) ¢6 thé dugc lién két véi nhém Q hodc A con lai. Tuy nhién, theo bit ky
phuong an nao dugc md ta trong ban mo ta nay, diém gin bén trai nhu dwoc v& hoic ghi
ctia gbe hoa tri hai ctia L ¢6 thé dugc lién két voi nhom bién "A" trong cong thirc bat ky
trong ban mo ta nay va diém gin bén phai nhu duoc vé hodc ghi cia gbc hoa tri hai ciia L
¢6 thé duoc lién két v6i nhom bién "Q" trong cong thirc bat ky trong ban mo ta ndy. Va
theo bit ky phuong 4n nao duge mo ta trong ban md ta nay, diém gén bén trai nhu duoc vé
hodc ghi cia géc hoa tri hai cua Q co thé duoc lién két v&i nhém bién "L" trong cong thirc
bat ky trong ban md ta nay. |

Trong céac dinh nghia khac nhau trong ban md ta nay, ky hiéu "-" ¢6 thé duoc sir
dung trudce va sau géc hoa tri hai, chi ra cac diém ndi cta né. Vi du, géc hoa tri hai "C2-
C12 heteroxycloalkylen" c6 thé duoc st dung trong dinh nghia nhu 12 "-(CR3R4).-C2-C12
heteroxycloalkylen-", phai dugc hiu 1a mot trong hai diém ndi C2-C12 heteroxycloalkylen
duoce ndi v6i don vi CR3R4, trong khi diém nbi khac duoc ndi voi phén con lai cua ciu
tric nay. Cac cach dién ta twong tu khéac phai duoc hiéu trong tu. Ciing vay, nguoi ¢6 kién
thtc trung binh trong linh vuc nay cin hiu rdng gbc hoa tri hai s& ¢6 hai diém gén bat ké
ky hiéu “-* dugc st dung hay khong.

Theo cac phuong an khac nhau trong ban mo ta nay, ky hiéu "Cx-Cy" hodc "Cx-
y" ¢6 thé duoc st dung @& chi s6 nguyén tir cacbon trong dinh nghia nay. Vi du, C1-C10
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(hoac C1-10) alkyl 14 alkyl ¢6 1-10 nguyén tr cacbon. Ngoai ra, C0 1a khong c6é nguyeén tir
cacbon nao, C1 1a mdt cacbon, va v.v...

Theo cac phuong an khac nhau trong ban mo6 ta nay, alkyl, alkoxy, xycloalkyl,
xycloalkenyl, xycloalkylen, xycloalkenylen, heteroxycloalkyl, heteroxycloalkylen,
heteroxycloalkenyl, heteroxycloalkenylen, aryl, arylen, heteroaryl hodc heteralen, v.v... c6
thé dugc mo ta 1a "tuy y dugc thé,” chi nhém tuong ing khong duoc thé hodc dugc thé tiép
biang mot hodc nhidu (vi du, 1, 2, 3, hoiic 4) nhém thé duge chon mdt cach doc lap. Néu
duoc thé, trir khi ¢6 quy dinh khic, cdc nhom thé ¢6 thé duoc chon tir nhém bao gém,
nhung khong gidi han &, halo, C1-Cao alkyl, —CF3,—NH2, —N(Ci-Cealkyl),, —NO2, oxo,
—CN, —N3, —OH, —O(C;-Csalkyl), C3-Cio xycloalkyl, C-Cealkenyl, C:-Cealkynyl, (Co-
Cealkyl) S(0)o2—, aryl-S(O)o.>—, (Co-Csalkyl)S(0)o-2(Co-Cerilkyl)-, (Co-
Cealky)C(O)NH—, HoN—C(NH)—, —O(C1-Cs alkyl)CF3, (Co-Cs alk-1)C(O)—, (Co-
Cealky])OC(O)—, (Co-Cealkyl)O(C1-Csakyl)-, (Co-Coalkyl)C(O)1-2(Co-Cealkyl)-, (Ci-
Cealkyl)OC(O)NH—, aryl, aralkyl, heteroaryl, heteroxycloalkyl, halo-aryl, halo-aralkyl,
halo-di vong va halo-heteroxycloalkyl.

Trir khi ¢6 tuyén bd r6 rang ngugc lai, tat ca cac khoang dugc trich dan trong ban
mo ta nay dugc bao gdm. Vi dy, vong heteroary! dugc md ta c6 chura tir "0 dén 3 nguyén
tir khac loai" ¢6 nghia 1a vong nay c6 thé chira 0, 1, 2 hodc 3 nguyén tir khac loai. N6 cling
duge hiéu ring khoang bt ky dugc trich dan & day bao gdm trong pham vi cla no tht ca
cac pham vi phu trong pham vi d6. Cac dang oxy hoéa ctia cac di nguyén N va S ciing bao
gdm trong pham vi cua né céc khoang nho nim trong khoang d6. Cac dang oxy héa cla
cac nguyén ti khac loai N va S cling thudc pham vi cua sang ché.

Khi nhém bién bét ky (vi du, R") xuét hién nhiéu hon mot 1an trong cdu tric bat
ky hodc trong cdng thirc 1 hodc trong cong thirc bét ky khac thé hién va mo ta cac hop chét
theo séng ché, dinh nghia v& nhém nay & mdi 1an xuét hién 1a doc 18p v6i dinh nghia cua
né & lan nhitng lan xuét hién khéc. Cac dang két hop cta cac nhém thé va/hodc cac nhom
bién 1a dugc phép néu cac dang két hop nay tao ra cac hgp chét 6n dinh.

Trir khi ¢6 quy dinh & rang 1a nguoc lai, sy thé béi mot nhém thé da duge néu
tén 1a duoc phép trén nguyén tir bat ky véi didu kién su thé nhu vay 1a kha thi vé mit hoa
hoc va tao ra hop chét én dinh. Hop chét "én dinh" 1 hop chat c6 thé duge diéu ché va
tach va c6 cu truc va tinh chét duy tri hodc c6 thé duoc duy tri vé co ban khong bi bién

dbi trong mot khoang thoi gian du dé cho phép sir dung hop chét cho cac muc dich dugc
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mo t4 trong ban mo ta nay (vi du dy, didu tri hoic diéu tri dy phong cho déi turong).

Thuat ngit "alkyl" trong sang ché c6 nghia 1a gdc hydrocacbon bio hoa mach
thing hodc nhanh héa tri mot chi bao gdm céc nguyén tir cacbon va hydro, va c¢6 thé chira
tir 1 dén 10 nguyén tir cacbon, va tot hon 1a tir 1 dén 7 nguyén tir cacbon (vi du, 1 dén 4
nguyén tu cacbon). Cac vi du vé gbc alkyl bao gdm metyl, etyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl, va hexyl, nhung khong chi gigi han & cdc nhém nay.

Thuat ngit "aryl" trong sang ché c6 nghia 1a gbc hitu co duge dan xuét tir cac
hydrocacbon thom bing cach loai bé mdt hydro, va thuat ngit nay bao gdm hé vong don
hodc vong ngung tu mot cach thich hop chira tir 4 dén 7, t6t hon 12 5 hodc 6 nguyén tir vong
trong mdi vong, va ciing 1a loai trong d6 nhiéu nhom aryl duoc ndi véi nhau thong qua mot
lién két don. Vi du cu thé cia ching bao gdm phenyl, naphtyl, biphenyl, anthryl, indenyl
va florenyl, nhung khong chi gigi han & cdc nhom nay.

Alkyl dugc thé bang carboxyl nhu dugce st dung & day chi nhém alkyl duoc xac
dinh trong ban md ta nay dugc thé béng mot hoac nhiéu nhém cacboxyl, vi du, 1 nhém
cacboxyl.

Alkyl duoc thé bang hydroxy nhu dugc st dung & day chi nhém alkyl dﬁqc duoc

XAc dinh trong ban md ta dugc thé bf?mg mot hodc nhiéu nhém hydroxyl, vi dy, 1 hodc 2
nhom hydroxyl.

Thuét nglt "heteroaryl" trong sang ché ¢6 nghia 12 nhom aryl bao gdm, & dang
nguyén ti khung vong thom, tir 1 dén 4 nguyén tir loai khac duge chon tr N, O va S, trong
d6 phan con lai cla cic nguyén tir khung vong thom Ia cdc nguyén t cacbon. D¢ la
heteroaryl don vong ¢o tu 5 dén 6 canh hoic heteroaryl da vong dugce dung hop véi mot
hoic nhidu vong benzen, va c6 thé bdo hoa mot phin. Hon nita, ciing duoc bao gém trong
dinh nghia vé heteroaryl theo sang ché 12 mot loai trong d6 mot hodc nhiéu heteroaryl dugc
lién két voi nhau thong qua lién két don. Vidu vé nhém heteroaryl bao gdm pyrol, quinolin,
isoquinolin, pyridin, pyrimidin, oxazol, thiazol, thiadiazol, triazol, imidazol, benzimidazol,
isoxazol, benzisoxazol, thiophen, benzothiophen, furan va benzofuran, nhung khong chi
gidi han & cac nhom nay.

Thuét ngt "halo" trong sang ché 12 nguyén td trong nhém halogen va céc vi du
ctia chiing bao goém flo, clo, brom va iot.

Nhém duoc thé halo ding dé chi nhém twong Gmg duge thé bang mot hodc nhiéu

halogen, vi du, dugc thé bing 1, 2 hodc 3 flo. Vi dy, alkyl dugc thé halo (hodc halo alkyl)
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nhu dugc sir dung trong ban mo ta nay d& cap dén nhém alkyl duge xac dinh & ddy duge
thé bz:ing mot hodc nhiéu halogen, vi duy, dugc thé béng 1, 2, hodc 3 flo. Tuong tu, alkoxy
dugc thé halo nhu duge sir dung trong ban mo ta nay dé cap dén nhom alkoxy duge xac
dinh & day dugc thé béng mot hoac nhiéu halogen, vi dy, dugc thé béng 1, 2 hodc 3 flo.

Thuat ngit "xycloalkyl" trong sang ché c6 nghia 1a gdc véng cacbon bdo hoa hoa
tri mot ¢6 chira mot hodc nhiéu vong, va co thé c6 tir 3 dén 10 nguyén tir cacbon, va tdt
hon 14 tir 3 dén 7 nguyén tir cacbon. Céc vi du cu thé vé nhom nay bao gdbm xyclopropyl,
xyclobutyl, xyclopentyl, va xyclohexyl, nhung khong chi gi¢i han & cac nhom nay.

Thuat ngit "alkoxy" trong sang ché c6 nghia 12 gbc -O-aikyl, va nhém nay c6 thé
c6 tir 1 dén 10 nguyén tir cacbon, va t6t hon 1a tir 1 dén 7 nguyén tir cacbon. O day, thuat
ngtt 'alkyl' 1a nhu duge x4c dinh & trén. Cac vi du cu thé vé& nhém nay bao gém metoxy,
etoxy, isopropoxy, butoxy, isobutoxy, va t-butoxy, nhung khong chi gi6i han & cac nhom
nay.

Thuét ngit "heteroxycloalkyl" trong sang ché c6 nghia 13 gbc hoa tri mot cta di
vong khong thom ma c6 chua tir 1 dén 4 nguyén tir khac loai dugc chon tr N, O, va §,
trong do di vong khong thom bao gbm tit ca cic loai ciu trac vong nhu vong don va da
vong, bao gdm vong don, vong ngung tu (vi du, vong d6i ngung tu), va vong xodn (vi du,
vong ddi bao gdm vong x04n) bdo hoa hodc khong bdo hoa, va trong trudng hop chu triic
da vong, cac vong nay co thé lién két v6i nhau thong qua mot hodc nhidu nguyén tir khac
loai va/hodc nguyén tir cacbon. Céc vi du vé gbc heteroxycloalkyl ¢6 thé bao gdm gbc hoa
tri mot cta di vong khong thom nhu aziridin, pyrolidin, azetidin, piperidin, tetrahy-
dropyridin, piperazin, morpholin, thiomorpholin, 3-azabixyclo[3.1.0]hexan, oc-
tahydropyrolo[3,4-c]pyrol. 2,7-diazaspiro[4.4]nonan, hodc 2-azaspiro[4.4]nonan.

Thuit ngit "heteroxycloalkenyl" trong sang ché c6 nghia 12 gbc hoa tri mot cua
di vong khong thom ma c6 chira tur 1 dén 4 nguyén tr khac loai dugce chon tu N, O, va S,
va bao gdm mat hodc nhiéu lién két doi, va thuét ngir nay bao gém tht ca céc loai cdu tric
vong nhu vong don va da vong, bao gdm vong don, vong ngung ty, va mot vong x04n
khong bao hoa, va trong truong hop cua chu trac da vong, cac vong c6 thé lién két v6i nhau
thong qua mot hodc nhiéu nguyén tir khac loai va/hodc nguyén tir cacbon.

~, 1

Thuét ngit "xycloalkenyl" trong sang ché c6 nghia 12 mdt gbc vong cacbon hoa
tri mot khong bao hoa bao g@)m mot hodc nhiéu vong, va n co thé c6 tir 3 dén 10 nguyén

tir cacbon, va tdt hon 1a tir 3 dén 7 nguyén tir cacbon. Céc vi du cu thé vé& nhém nay bao
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gbm xyclopropenyl, xyclobutenyl, xyclopentenyl, va xyclohexenyl, nhung khong chi gigi
han & cic nhom nay.

Céc thuét ngit "arylen" va "heteroarylen" trong sang ché c6 nghia 12 gbc hoa tri
hai ctia vong thom va gbc héa tri hai cua di vong thom, tuong tng.

Céc thuét ngir "heteroxycloalkylen" va "heteroxycloalkenylen" trong sang ché c6
nghia 12 gdc héa tri hai ciia di vong bio hoa va gbc hoa tri hai ciia di vong khong bio hoa,
tuong img.

Theo mot sé phuong an, A 1a NRR,. Trong mét s6 phuwong an, Ry, Ry, va nguyén
t& nito ma ching dugce gén vao, tao thanh nhéan di vong don hodc da vong dugc thé mot
cach tuy y (vi dy, vong c6 tir 5-14 canh). Nhu dugce sir dung & day, nhan da vong cé thé
bao gdm hé vong chira hai vong dugc ngung tu véi nhau thong qua hai nguyén tir ding
chung, va hé vong chira hai vong chi chung nhau mot nguyén ttr cacbon don 18, tirc 1a tao
thanh vong xodn. Déi véi cac hop chat theo mot vi du cia sng ché, vong ma duoc tao
thanh khi R; va Ry duoc lién két v6i nhau 14 vong don, da vong, hodc vong xoin bio hoa

hodc khong bdo hoa, va c6 the tot hon 1a vong dugc chon tir cic cau trac dudi day:

RE " A Y N
G, =, G NS N'ZJQ
c,

= RE, R®
WA N XN AN A
S e LT o= eI QI
Rb Rbr R2

*I) S e Y f/@

trong d6 R* 1a hydro, hydroxy, carboxyl, carbamoyl, C1-C10 alkylsulfonylamino,
aminosulfonylamino.(-NHSO;NH2), hodc amino;
R 1a hydro, carboxyl, hodc aminosulfonyl; va
m 1a s6 nguyén bang 0, 1, hodc 2.
DPéi voi cac hop chét theo mot vi du cua sang ché, A & trén c6 thé duge chon tir

cac cau truc dudi day.
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HO L\/N (\/N L/N RC-S; Ls HalN . N
7 Y y g 7
. gy N M Ry A
o WOALN N D N EQN o= |
0 HO S r}g"
0

N
ﬂ\\l | N\ | H b NfN\/I N

trong d6 R¢1a C1-C7 alkyl hodc amino;
p 12 s6 nguyén bang tir 0 dén 5;
q va r mdi chi s6 doc lap 1a sé nguyén tir 1 dén 5; va
m la sb nguyén béng 0, 1, hoac 2 (vi dy, 1).
Déi v6i cac hop chit theo mot vi du ciia sang ché, L & trén c6 thé 1a lién két don

hodc duoc chon tir cac cau truc dudi day:

AP e R Ay ATy A
\A%Aﬁﬂ %@A M

0 0
=y S N
1 . Y
%«N \)\{\,}/IP:I* \jf %“N ! OQ\/ \)
t t
trong d6 R va R® mdi nhém doc 18p 1a hydro hodc C1-C7 alkyl;
R'1a hydroxy, C1-C7 alkoxy, hodc mono- hodc di-C1-C7 alkylamino;

Y1 1a NRyo, O, hodc S;
Mbi Rio ddc 1ap 12 hydro hodc C1-C7 alkyl;
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s 12 s6 nguyén bang tir 0 dén 3; va
t 12 s6 nguyén bang tir 1 dén 3.
Déi vé6i cac hop chét theo mot vi du cia séng ché, Q & trén c6 thé dugc chon tir

cac cau truc dudi day.

\(?g/ {—NCN—{ }—ND*-} \Y.NL& N, l}ﬁ; \/N‘N%
%N\wy ’t/Oy 3y Vol Ay %—?ﬁy
‘r‘*‘ ;, \/[ \)y ( N?z

trong d6 R# 1a hydro hodc C1-C7 alkyl;

R" 14 hydro, hydroxy, NR11R 2, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-C7
xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, carboxyl, -O(CH2)cR13, -(CH2)R14, hodc -
C(=O)Rus, trong d6 alkyl, xycloalkyl, aryl, va heteroaryl néu trén ciia R" ¢6 thé con duoc
thé bang NRyiR12 hoic carboxyl;

Ri11 va Ri2 mdi nhém doc 14p 1a hydro, C1-C7 alkyl, C6-C12 aryl, C2-C12 heteroaryl, ho#c
C3-C7 xycloalkyl;

Ri3 la C6-Cl12 aryl, C3-C9 heteroxycloalkyl, hodc carboxyl, trong d6 aryl va
heteroxycloalkyl néu trén ciia Ry3 ¢6 thé con duge thé tiép bing mot hodc nhidu nhém thé
duge chon tir C1-C7 alkyl, C1-C7 alkyl dugc thé bang halo, va carboxyl;

Ri4 va Ris moi nhom doc 1ap 1a C3-C9 heteroxycloalkyl, trong d6 heteroxycloalkyl néu
trén ctia Ri4 va Rys c6 thé 1a vong don, vong ngung tu, hodc vong xoin bio hoa hoic chua
bado hoa, hodc CH, trong vong ndy c6 thé duge thay thé bing C(=0), va heteroxycloalkyl
néu trén ctia Ri4 va Rys ¢6 thé con duge thé tiép béng mot hodic nhiéu nhom thé duoc chon
tir halogen, C1-C10 alkyl, C1-C10 alkyl duoc thé halo, va C6-C12 aryl;

R 12 hydro, C1-C7 alkyl, hodic C1-C7 alkyl dugc thé bing halo;

RJ 1a hydro, C1-C7 alkyl, C1-C7 alkyl duoc thé bang halo, C3-C7 xycloalkyl, hoic C6-
Cl2aryl;
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e 12 s6 nguyén bang tir 0 dén 3; va
f1a s6 nguyén bang tir 0 dén 3.

Déi v6i cac hop chét theo mét vi du cta sang ché, R! & trén t6t hon nita c6 thé
1a hydro, hydroxy, NR11R12, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-C7
xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, hodc carboxyl, hodc dugc chon tir cic ciu

trac dudi day.
/...‘_ K 0 NJR!
\<‘“v¥w© " \(OT\N\R. \(OQ, | ‘{OHUTQ YOMV*:’Q
YOQ’U\OH a{ﬁ'ﬁm j\éJ)N\,) AHN\JL KH@ ’Q\?\NKH
gm

o/
R™ R"

(L L mﬁj el ‘Pf“‘wﬁ e

w

0 ‘ 0 op LR Nf/B
O Y0, A D

trong d6 Ri1 va Rz mdi nhém ddc 1ap 1a hydro, C1-C7 alkyl, C6-C12 aryl, hodc C3-C7
xycloalkyl
R¥ 14 hydro ho#c carboxyl,
R 12 hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bing halo, hodc carboxyl;
R™ va R® mdi nhém doc 1ap 1a hydro, C1-C7 alkyl, halogen, hodc carboxyl;
R° 1a hydro hodc C1-C7 alkyl;
RP la C6-C12 aryl; va
w 12 s6 nguyén bang tir 0 dén 3.
Dbi v6i cac hop chét theo mot vi du clia sang ché, cac hop chit nay tot hon nira
1a c¢6 thé duoc biéu dién bang cong thirc héa hoc 2:

[Cong thirc hoa hoc 2]
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A“‘L:*”Q N
\“\/N:)\Hﬁ

trong d6 A, L, Q, va R dugc xéac dinh trong ban md ta nay.
Theo mdt s phuong 4n, trong cong thirc héa hoc 2,

R 12 indanyl (vi dy, 2-indanyl), C1-C7 alkoxybenzyl dugc thé bang halo, hoic C6-C12
aryl C5-C7 xycloalkenyl duoc thé bang halo;

A duoc chon tir cac cau tric dudi day;

N 7 Oy Q. o
Nj:O oﬁj\’—% .y )LHN Ingh
ﬁ\f—% \ N HO>L/ 5\ HO q}f HO N——%
0

L
0 I/\ J< HoN i g e A
N HO—4, N4 HNC N
HO/ \/N.\?; 037} O\f:j gc._uggol\“/ t HQNZS\;NT/K!
_ o
0 A Y N BN
0O T eI o= 10
N HO~ N S N
0

N
H H >‘\ ¢ N }\ ~ }\
N DNt Aow? NN A B s
%D N\xﬂ \ﬁ ‘ \ <\N"N\) N';J\)

R¢1a C1-C7 alkyl hodc amino;

p 12 s6 nguyén bang tir 0 dén 5;

q var mdi chi sb doc 1ap 1a s6 nguyén tir 1 dén 5;
m 12 86 nguyén béng 0, 1, hodc 2;

L 1a lien k&t don hodc duogc chon tr cic cdu trac dudi ddy;
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Rd Re

A W&Wk f%r“ﬁ* Sm’ Aw*&f\

\M AoV RS Ty Sa

-+
\/LH, o %‘Ny\:tg,))\ O:"fﬁ

RY va R¢ mdi nhém ddc 14p 1a hydro hodc C1-C7 alkyl,

Rf1a hydroxy, C1-C7 alkoxy, hodc mono- hodc di-C1-C7 alkylamino;
Y1 1a NRjo, O, hodc S;

mdi Rio ddc 1ap 1a hydro hodc C1-C7 alkyl;

s 1a s6 nguyén bang tir 0 dén 3;

t 1a s6 nguyén bang tir 1 dén 3;

Q duoc chon tir cac cau trac dudi day;

O Ne=n _T.g N— "
\(lg; VG T %‘ND—{ \(N\%}/ \,(N’T_}\f \(Nr%\/

y’\/( \/(

R& 1a hydro hodc C1-C7 alkyl;
RM 13 hydro, hydroxy, NR11R12, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-
C7 xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, hodc carboxyl, hodc dugc chon tir cac

cau truc dudi day;
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\{OH"@”RR o \{OUWR. Yoﬁﬂ(\j yowj‘;’@ﬂ
;LNO Y?Lu T S ARG RS

alkyl, xycloalkyl, aryl, va heteroaryl néu trén cua Rh ¢6 thé con dugce thé béng NRi11R12
hodc carboxyl;
Ri 1a hydro, C1-C7 alkyl, hoac C1-C7 alkyl dugc thé bang halo;
R 1a hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bing halo, C3-C7 xycloalkyl, hoic C6-
C12 aryl;
“Ry1 va Ri2 mbi nhém doe 18p 1a hydro, C1-C7 alkyl, C6-C12 aryl, hodc C3-C7 xycloalkyl;
R¥ 1a hydro hodc carboxyl,
R!1a hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé béng halo, hodc carboxyl;
R™ va R® mdi nhém ddc 1ap 1a hydro, C1-C7 alkyl, halogen, hodc carboxyl,
R° 1a hydro hodc C1-C7 alkyl;
RP 1a C6-C12 aryl; va
w 12 s6 nguyén bang tir 0 dén 3).
Dbi vé6i cac hop chét theo mot vi du clia sang ché, t6t hon nira 1a nhém R néu
trén 1a indanyl (vi du, 2-indanyl) hodc C1-C7 alkoxybenzyl duoc thé bang halo;

A dugc chon tir cac cau trac dudi day;
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p 12 s6 nguyén bang tir 1 dén 5;
m 12 s6 nguyén bing 0, 1, hoidc 2;

L 1a lién két don hodc dugc chon tr cac cau truc dudi day;

Ap i T A A
x/% O ‘f"“v%x“f Og\l@

d va R® mdi nhom doc 14p 1a hydro, C1-C7 alkyl;
s 1a s6 nguyén bang tir 0 dén 3;
t 12 s6 nguyén bang tir 1 dén 3;

Q dugc chon tir cac cau trac dudi day;

R
0 = -|=
Jdy PO RO vl iy
RA N~
N= Hf i
‘r“f 3 w3y iy A
Ri

‘r%;, v@wf \’[\_ g

Re 1a hydro, C1-C7 alkyl;
R 1a hydro, C1-C7 alkyl, hodc C1-C7 alkyl dugc thé bing halo;
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R 12 hydro, C1-C7 alkyl, C1-C7 alkyl duoc thé bang halo, C3-C7 xycloalkyl, hoic C6-
C12 aryl;

R" 1a hydro, hydroxy, NR11R12, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-
C7 xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, hoac carboxyl, hodc dugc chon tir cac

cAu trac dudi day;
2N N
~5R¥ C B
\(OJV’};&/ A ¢ S N X \O l N\/J YOH.N\)
R w

\ O Jy} “on Ah OLRn /p"l\) A{V)\?OQ O /(H{)j@ /{H“Tb

Rm
| JR! |
v R i N’R

/%)“H\ < ﬁ(«}v'jJ Wi T bk
A j N i N ; v NO
A ORGP TS ANPNG R,

Ri1 va Ri2 mdi nhém doc 1ap 1a hydro, C1-C7 alkyl, C6-C12 aryl, hoic C3-C7 xycloalkyl;
R¥ 13 hydro hodc carboxyl;

R!1a hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé béng halo, hodc carboxyl;

R™ va R™ mdi nhém ddc 14p 13 hydro, C1-C7 alkyl, hodc halogen;

R° 1a hydro hodc C1-C7 alkyl;

RP [a C6-C12 aryl; va

w ¢6 thé 13 s6 nguyén bang tir 0 dén 3.

Doi véi cac hop chat theo mét vi du cia séng ché, tot hon nita 1a nhdm R néu

trén 12 indanyl, t6t hon nita 13, 2-indanyl, tirc 13, < .

Doi véi cac hop chat theo mdt vi du cua sang ché, cac hop chat nay co thé dic

biét dugce chon tir cac cau trac dudi day, nhung khdng bi gigi han & céc cau tric nay.
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Béi vi cac hop chét duoc bidu dién boi cong thirc hoa hoc 1 theo sang ché c6 thé
dugc st dung sau khi ching duge diéu ché duéi dang tién duge chit, hydrat, solvat, hodc
mudi duogc dung dé duoc tdng murc hép thu in vivo hoic ting do hoa tan, tién duoc chit,
hydrat, solvat va mudi dugc dung nay ciing duge bao ham trong pham vi cia sang ché.
Hon nita, bai vi céc hop chit dugc biéu dién béi cong thirc hdéa hoc 1 ¢cé thé c6 cacbon bat
d6i xung, cac chat dong phan lap thé ciia chiing ciing cé mat va cc chit ddng phan lap thé
nay ciing duoc bao ham trong pham vi ciia sang ché.

Trong cac hop chéit ciia cong thirc chung 1, cc nguyén tir ¢6 thé ton tai dudi
dang céc chét d@)ng vi phong pht trong tu nhién cia ching, hodc mdt hoac nhidu nguyén
tir ¢6 thé duge lam giau nhan tao dudi dang mot déng vi cu thé ¢c6 cung sb nguyén tt,
nhung khdi luong nguyén ti hodc sé khdi khac véi khdi lugng nguyén tir hodc sb khdi
duogc tim thdy phd bién trong tu nhién. Sang ché dugc xé4c dinh 12 bao gdm tét ca cac bién

thé ddng vi thich hop ciia cac hop chét c¢6 cong thirc chung 1. Vi du, cic dang dong vi
hydro khéc nhau cta (H) bao gdm proti (*H) va doteri (*H hoic D). Proti 12 ddng vi hydro
phé bién duoc tim théy trong ty nhién. Viéc lam giau doteri c6 mang lai cac 1¢i ich diéu tri
nhit dinh, nhu ting thdi gian ban thai in vivo hodc giam cac yéu cau vé liéu lugng, hoic
6 thé tao ra hop chét hitu ich lam hop chét chuin dé xéac dinh dac diém cta cac mau sinh
hoc. Cac hop chit lam giau chét dong vi trong cong thiic chung 1 ¢6 thé dugc didu ché ma
khéng cin phai thuc hién cac thi nghiém vugt qua mirc thong thuong, nhd cac k§y thuat
thong thuong dugce ngudi co hiéu biét trung binh trong linh vuirc nay biét 16 hodc nhor cac
quy trinh twong tu véi cic quy trinh duge mo ta trong phan So @6 va Vi du thuc hién sang
ché trong ban mé ta ndy bing cach sir dung cac chat trung gian va/hodc thube thir duge 1am
giau chét dong vi thich hop.

Ngudi ¢6 hidu biét trung binh trong linh vure nay s& thira nhan rang mot s6 hop
chét theo sang ché c6 thé ton tai duéi dang céc chit hd bién. Ddi v6i muc dich nay, sang
ché chi dan dén hop chét c6 cong thire 1 12 chi dan dén chinh cic hop chat nay, hodc dén
mot chét hd bién bat ky cua nd, hodc hdn hop cia hai hodc nhidu chit hd bién.

Sang ché ciing d& xuit phuong phép diéu ché cac hop chit c6 cong thirc héa hoc
La phuong phép diéu ché cac hop chit c6 cong thirc hoa hoc 1, céc so dd phan

Ung tir 1 dén 11 ¢6 duge minh hoa duéi dang vi du, nhung phuong phép diéu ché cac hop

chét cta cong thirc hoc 1 theo sang ché khong bi gi¢i han bdi cac phwong phap diéu ché
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dué6i ddy. Cac so dd phan tng tir 1 dén 11 dudi day chi 13 cac vi du dién hinh, va rd rang
1a, tiy thudc vao nhom thé cu thé, chung cé thé dé dang dwogc thay dbi boi ngudi c6 ki
nang trong linh vuc nay.

[So dd Phan tmg 1]

0 0 0
Ho)kfi\l /@ /\O/[K/\ﬁ)Y%N /@
e e e
g N
H H .
im-2a 1-8
0 0 N HCI 9 0
by 0 Fw % Ay O
NTN N N
H H

1-b 1
[So dd Phan tng 2]
G AN OH 0
(\NH I/\N/\“/ ~7 [N r/\N/\.,,f/
boc’N \‘) ) AN \) 0 boc’N\/‘ boc”
6-a 6-b

B-c
o
HO =
M NH ' A\
N r ., .boc u\(;N N O‘CFJ
I A har (N |/\NH HU

. Ny —o ‘NI\NAVN\)HCI im-2b .
AN )

o

[So dd Phan tng 3]

-33-



O 0
N /k
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H HC N HCI
im-7 12-a 12-b
HN
HCl \(;\\q N \N/\)LN
NN N /\l —
im-5a . N k/N SN
\ 7
Ngi&N

[So d6 Phan tmg 4]

H
Cl
O%Nij — o=<!:© . o:ﬂ\j@ \(B(\
H H H
27-a 27-b

k/NI» LQ o:./\](j

lmvﬁa

ﬁu:@

[So dd Phan tng 5]
I o ;
HO SN HoN” ~T w0
| # BT W IQ
N,,»,Lﬁ / o 0O /\\H
im-2a 33-a 33-b
» A HOJS P
— A 5 =" e
)\ N/'//L\N
H
33-c 33-d

m’*c' HN—]/NJ(V’{/\\(\ /@
im7 A

[So dd Phan tng 6]




Br Sy NC Y . <
| 1 L NN .
H H SNTTN
im-1a 51-a 5t-b N NH
0 0 N‘n | HCl
Et0 O-n O~n H .
4 MHOM i _m7
M | N N |\N
NT N N’)\N ~
81-¢ 81-d
N"N oA 0N
H““ZT PN Y J:j;:>
N l X
o
59 N" N
[So d6 Phan tmg 7]
0
0 N -
O NH /N 0 g —
I TN WA 4
R M Hoo i VN \_/
N TN é"\ 4
) H NN
52-a 52-b 52-¢
!‘":Om
w N
N HCI N7 O
,J M- N oy 7 N
HO@N R W
N
/k : A /[:
52-d 32
[So d6 Phan mg 8]
, o -
HN, :
Y \wf%: & P N /‘ﬁL
l — NN — N
N'A\N / N N i irf‘i
im-3 53-b

. O g
T o e o

53-c

[So d6 Phan ng 9]
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H&Bi 4 3“1“”%'3\( s

N

[So dd Phan tmg 10]

H Ph = /=N
N Ph——Ph o ,%—JN/:N == HN A~
(] — A v*( o= T
(( ’f‘L Nf ]
H

I
60-a 80-b 80-c

HO%O /=N “"N]C)NH N
= ‘ 7N /““N
JR—- \“‘N\ o - {:41 im?HCl HE\-—&J ‘—t
o —
PN /k
60

[So d6 Phan ting 11]

OH
'N:‘f T i 0 0 N80
- W N\
i el — iyt — oD
g = = , o Ty
-

61l-a 61-b 61-c

N:(\NH N
HCI f‘,"/ 0 0.~
7 Hied N M

. N

Do két qua cua xét nghiém sinh héa va xét nghiém dugc 1y hoc, cac hop chat c6
cong thie hoa hoc 1 theo sang ché nay dugc phat hién 1a c6 tac dung biéu hién hoat tinh
trc ché tuyét hao déi voi ATX va ciing ha thip ndng do LPA mot cach dong thoi, va vi vay,

chung c6 thé biéu hién tac dung tri liéu va tic dung phong bénh d6i v6i cac tinh trang hoic
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rdi loan do su hoat hoa ATX hodc ndng do LPA tang gdy ra.

Thuét ngir “mubdi duge dung” c6 nghia 1a mudi ciia hop chit ma khong giy ra su
kich tmg nghiém trong dbi v4i sinh vat ma dugc cho ding hop chét nay va khong 1am x4u
di hoat tinh sinh hoc va céc thudc tinh vat Iy cua hgp chét. Cac thuét ngit “hydrat”, “solvat”,
“chat dong phan”, va “tién duoc chit” ciing ¢6 nghia twong ty nhu dugc dinh nghia & day.
Mubi dugc dung bao g@)m cac mudi cdng axit khong doc, chira anion dugc dung dugc tao
ra béng cdc axit, vi dy, cac axit vd co nhu axit clohydric, axit sulfuric, axit nitric, axit
phosphoric, axit bromhydric, axit hydriodic, va céc axit twong tu, cac axit carboxylic hitu
co nhu axit tartaric, axit formic, axit xitric, axit axetic, axit tricloaxetic, axit trifloaxetic,
axit gluconic, axit benzoic, axit lactic, axit fumaric, axit maleic, axit salixylic, va cac axit
twong tu, va cac axit sulfonic nhu axit metan sulfonic, axit etan sulfonic, axit benzen
sulfonic, axit p-toluen sulfonic, va céc axit tuong tu. Cac vi du vé mudi dugce dung dung
cho axit carboxylic bao gém cac mubi kim loai hodc cac mudi kim loai kiém thd cua lithi,
natri, kali, canxi, magie, va cac chét tuong ty, cac mudi axit amin nhu lysin, arginin,
guanidin, va cac chit tvong tw, va cac mudi hitu co nhu di-xyclohexylamin, N-metyl-D-
glucamin, tris(hydroxymetyl)metylamin, dietanolamin, cholin, trietylamin, va cac chit
tuong tu. Hop chét c¢6 cong thirc héa hoc 1 ¢6 thé duoce chuyén héa thanh mudi ciia né bang

cach st dung phuong phép thong thuong.

Thuét ngit “hydrat” dugc ding dé chi hop chat theo sang ché nay hoic mubi cua né
ma chira lugng theo ty luong hodc lugng khdng theo ty lugng cia nude duoc lién két vao

d6 bang lyc phan tir khong cong hoa tri.

Thuat ngir “solvat” dugc dung dé chi hop chit theo sang ché nay hodc mubi cia né
ma chira lugng theo ty lugng hoic lugng khong theo ty lugng ciia dung méi dugc lién két
vao d6 bang luc phan tir khong cong hoa tri. O khia canh nay, cac dung méi vu tién c6 thé
1a dung mdi dé bay hoi, dung mdi khong ddc hai, va/hodc cac dung mdi ma thich hop cho

phuong thire cho con ngudi dung.

Thuét ngft “chit ddng phan” dugc ding dé chi hop chit theo sang ché nay hoic
mudi ctia né ma c6 ciing mdt coéng thirc héa hoc hodc cong thirc phéan tir nhung khac nhau
vé mit cAu trac hoic vé mit héa hoc lap thé. Céac chét déng phan nhu vay bao gém cac
chét ddng phan ciu tric nhu chit ddng phan hd bién va cac chat twong tu, chit ddng phan

R hoic chit ddng phan S c6 tAm carbon khong ddi xting, va cac chat ddong phan l4p thé nhu
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cac chit ddng phan hinh hoc (trans va cis) va cac chét twong tu. Tét ca cac chat ddng phan

va hdn hop cta ching cling duoc bao quat trong pham vi clia sang ché nay.

Thuat ngt “tién dugc chat” dugc dung dé chi mot chit ma duoc chuyén héa thanh
thudc gbe & sinh vét sdng. Trong mét sb truong hop, cac tién duoc chit thudng duogc sir
dung béi vi phuong thire cho dung dé dang hon céc thude gde. Vi dy, cac tién duge chit
c¢6 do sinh kha dung khi duge cho ding bang dudng miéng, trong khi d6 cac thube gbe co
thé khong c6. Ngoai ra, tién dugc chét ¢6 thé c6 do hoa tan dugc cai thién trong dugc phém
khi so sanh véi thude géc. Vi du, & sinh vit séng, tién dugc chit c6 thé 13 este c6 thé thuy
phan duogc ciia hop chit theo sang ché nay hozc mubi duoc dung cia né. Trong vai trd 1a
mdt vi du khéc, tién duoc chét c6 thé 1a peptit ngan (polyaxit amin) c6 mot nhém axit dugce

lién két vao d6 ma duge chuyén hoa sao cho peptit nay dé 16 vi tri ¢6 hoat tinh.

Céc thuét ngit khac nhu duoc sir dung trong ban md ta nay c6 thé dugc gidi nghia

nhu thuong duoc hiéu trong linh vuc k§ thuét lién quan ma sang ché nay thudc vé.

CAc loai tién duoc chat khac nhau 13 da biét trong linh vuc k¥ thuat lién quan, va co
thé thyuc hién viéc tham chiéu dén céc tai lidu chuyén nganh sau day, vi du: a) Tai liéu
chuyén nganh [Design of Prodrugs, bién tap bdi H. Bundgaard, (Elsevier, 1985) va
Methods in Enzymology, Vol.42, p.309-396, bién tap boi K. Widder, et al. (Academic
press, 1985)]; b) Tai li¢u chuyén nganh [A Textbook of Drug Design and Development,
bién tap bdi Krogsgaard-Larsen va H. Bundgaard, Chuong 5 “Design and Application of
Prodrugs”, boi H. Bundgaard p. 113-191 (1991)]; ¢) Tai li€u chuyén nganh [H. Bundgaard,
Advanced Drug Delivery Reviews, 8, 1-38 (1992)]; d) Tai liéu chuyén nganh [H.
Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988)]; va e) Tai li€u

chuyén nganh [N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984)].

Tién duge chét nhu vay chu yéu dugc st dung khi d6 hoa tan 1a tuong dbi thép hoic
d0 hap thu 1a thdp. Su chuyén héa thanh céc tién dugc chét c6 thé dan dén sy cai thién cia
su hép thu, qua trinh phan bd, qua trinh bién dudng va bai tiét (ADME) va bién dang PK,

ngoai su tang veé do hoa tan va sy hap thu ra.

Ngoai ra, sang ché nay dé xuit ché pham chét Gc ché ATX chira, trong vai tro 13
thanh ph?m hitru hiéu, hop chét co cong thirc hda hoc 1 & trén, hodc tién duoc chét cia no,

hydrat cua no, solvat ctia no, chat dong phan cia n6, hodc mudi duge dung cia no.
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Ngoai ra, sang ché nay dé xuit dugc phdm ding cho viéc phong bénh hoic diéu tri
rdi loan lién quan dén hoat tinh tu doc t6 chua, trong vai tro 1a thanh phén hitu hiéu, hgp
chét ¢6 cong thuc héa hoc 1 & trén, hodc tién duogc chét cia no, hydrat cia né, solvat cla
né, chit déng phan cua no, hodc mubi duge dung cda nd, va ngodi ra, con chira chét mang

duoc dung, chét pha lodng, t4 dugc, hoac dang Kkét hop cua chiing.

Nhu dugc md t& & trén, hop chét c6 cong thirc héa hoc 1 & trén, tién duoc chit cia
n6, solvat ctia né, chit ddng phan 1ap thé ctia né, hodc mudi duoc dung cia né biéu hién
hoat tinh tc ché rit cao dbi vai ATX va con e ché mét cach déng thoi qua trinh sdn xuét
LPA, va vi vay, dugc phém chira ching trong vai tro la thanh phén hitu hiéu c6 thé duoc
str dung, ma khong c6 tac dung phu bét ky, trong vai trd 13 tac nhén tri liéu ¢6 hiéu qua va

chét phéng bénh dung cho r6i loan do ATX lam trung gian, vi du, rbi loan than, rdi loan
gan, rdi loan viém, r6i loan hé than kinh, réi loan hé hd hép, rdi loan mach va rdi loan tim
mach, bénh xo hoa, ung thu, roi loan mit, tinh trang chuyén héa, * mét va cac dang bénh

ngtra man tinh khéc, hodc chimg dao thai miéng ghép co quan cip tinh hodc man tinh.

R6i loan tim mach bao gom, nhung khéng chi gi6i han &, hdi chimg mach vanh cip
tinh, bénh tim mach vanh, nhdi mau co tim, cao huyét ap dong mach va cao huyét ap phéi,

chirng loan nhip tim nhu bénh rung tdm nhi, dot quy va dang hu hai mach khéc.

Ung thu bao gdm, nhung khéng chi giéi han &, ung thu v, ung thu budng tring,
ung thu phéi, ung thu tuyén tién liét, u trung biéu mo, u than kinh dém, ung thu biéu mo

gan, va ung thu da day.

Rdi loan than bao gdm, nhung khong chi gi6i han &, suy than cip tinh va bénh than
man tinh ¢ hodc khong ¢6 ching ting protein nidu (bao gdm ca bénh than giai doan cubi
(end stage renal disease-ESRD)). Theo kiéu chi tiét hon, rdi loan than bao gdbm muc thanh
thai creatinin giam va téc do loc tiéu cau than giam, chimg ting albumin niéu vi luong,
ching tang albumin ni€u va ching tédng protein niéu, xo cing tidu cdu than c6 su gidn nd
ctia co chit té bao gian mach dang luéi c6 hodc khong c6 tinh trang ting té bao qua muc
déng ké (cu thé 1a bénh than do dai thao dudong va bénh tich tu dang tinh bot), chimg huyét
khéi tap trung ctia cic mao quan tidu cdu than (cu thé 13 cac bénh mao mach huyét khéi),
hoai tr dang to méu toan thé, tdn thuong do thiéu mau cuc bd, xo cung than éc tinh (nhu
tinh trang co rat do thiéu mau cuc b9, dong mau thén gidm va bénh dong mach thén), tinh

trang sung va ting sinh cua té bao trong mao quan (ni mo va gian mach) va/hodc t€ bao
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ngoai mao quan (hinh lu&i liém) giéng trong cac thuc thé ctia bénh viém than tiéu ciu than,
X0 cung tiéu cAu than tip trung theo phén doan, bénh than IgA, cac bénh viém mach/cac

bénh toan than ciing nhu chimg dao thai miéng ghép than cép tinh va man tinh.

Theo mot vi du ctia séng ché nay, r6i loan than dugc chon Iwa tir nhom g@)m suy
than cip tinh, bénh than man tinh, bénh than do dai thio dudong, chimg dao thai miéng ghép
than cép tinh, va bénh than di ghép man tinh.

Rdi loan gan bao gém, nhung khong chi giéi han &, xo gan, sung huyét gan, bénh
gan r mat bao gdm ca bénh ngtra, viém gan nhiém md khong do rugu va ching dao thai

miéng ghép gan cip tinh va man tinh.

Theo mdt vi du cia sang ché nay, rdi loan gan 13 chimg dao thai miéng ghép gan

cap tinh va man tinh.

Réi loan viém bao gf?)m, nhung khong chi giéi han ¢, viém da co dia, viém khop,
viém khép xuwong, xo cliing rai rac, lupus ban do toan than cling nhu cac bénh khi dao viém
nhu ching xo hoa phdi vé cin (idiopathic pulmonary fibrosis-IPF), bénh phéi tic nghén
man tinh (chronic obstructive pulmonary disease-COPD), hoic hen suyén phé quan man

tinh.

Theo mot vi du clia sang ché nay, roi loan viém dugc chon lya tir viém khép, viém

da co dia, va hen suyén.

Rdi loan ctia hé than kinh bao gém, nhung khong chi gi6i han &, dau do bénh than
kinh, tAm than phan liét, viém than kinh (vi dy, tdng sinh t€ bao than kinh dém dang sao),

cac bénh day than kirih tu chu (dai thao duong) va/hodc ngoai vi va cac bénh tuong tu.
Theo mdt vi du ctia séng ché nay, r6i loan ctia hé than kinh 13 dau do bénh thén kinh.

R&i loan hé ho hap bao gdm, nhung khong chi gii han &, cac bénh phdi nhu mé lan
tda khac co6 cac dang bénh cdn hoc khac nhau bao g@)m ca chirng xo hoa do thubc tri lidu
c6 tinh gy bénh kich thich, chiing xo héa do kich thich tir mdi truomg va/hodc nghé nghiép,
cac bénh toan than va cac bénh viém mach, cdc bénh u hat (bénh u hat phﬁn thit, viém phéi
do tinh qua man cam), bénh mach colagen, chimg tich tu protein phé nang, bénh tao u hat
té bao Langerhans, ting sinh co tron mach bach huyét, cac bénh di truyén (Hoi ching
Hermansky-Pudlak, xo cing cu, u xo than kinh, rdi loan tich trit chuyén héa, bénh phéi 'G

c6 tinh gia dinh), ching xo héa do burc xa kich thich, bénh nhiém bui silic phéi, ching xo
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héa phdi do amiing kich thich hodc hoi chimg suy ho hp cip tinh (acute respiratory
distress syndrome-ARDS).

Bénh xo hoa bao gdm, nhung khéng chi gi6i han &, chimg xo héa co tim va ching
x0 hoa mach, ching xo hoéa than, chirng xo héa gan, chirng xo héa phéi, chirng xo hoéa da,
X0 cung bi va viém mang bung déng nang. Ngoai ra, bénh xo héa nay 1a chimg xo héa
6ng-ké thén hoic xo cling tiéu cAu than, hoic chirmg nhiém m& gan khong do rugu, ching

x0 hoa gan, xo gan, hodc chung xo héa phoi vé can.

Theo mdt vi du cua sdng ché nay, bénh xo héa nay dugc chon lya tir viém mang
bung déng nang, chimg xo héa phoi vo cdn, chirng nhiém md& gan khdng do rugu, ching

x0 hoa gan, va xo gan.

R&i loan mat bao gdm, nhung khong chi gidi han &, bénh vOng mac tdng sinh va
bénh vong mac khong ting sinh (dai thao duong), tinh trang thodi hoa diém vang do tudi
tac (AMD) kho va wét, chimg phu diém vang, tinh trang tic tinh mach/dong mach trung

tam, ton thuong do chin thuong, bénh cudm nude va cac bénh tuong tu.

Thuét ngit “dwoc pham” c¢6 nghia 1a hdn hop cia hop chit theo sang ché nay va cac
hop phéan héa hoc khac nhu chét pha lodng hodc chit mang. Dugc pham nay tao thuén loi
cho phwong thtic cho sinh vét sdng ding hop chit. Cac k¥ thuat khac nhau 13 ¢6 mit ding
cho phuong thirc cho ding céc hop chit. Céc vi du vé cac k¥ thuét cho dung khac nhau bao
gdm, nhung khéng chi gidi han &, phuong thire ding qua dudng miéng, phuong phép tiém,
phuong thire cho dung sol khi, phuong thirc cho dung ngoai duong ti€éu héda, va phuong
thirc cho dung cuc bd. C6 thé thu dugce duoc phidm nay thong qua phan ung véi mot axit
nhu axit clohydric, axit bromic, axit sulfuric, axit nitric, axit phosphoric, axit

metansulfonic, axit p-toluensulfonic, axit salixylic, hodc céc axit tuong tu.

Thuét nglt “luong hitu hiéu vé mit tri lieu” c6 nghia 1a lugng hitu hi€u cua thanh
phan ¢6 hoat tinh ctia hop chat ding cho phuong thirc cho ding dé giam b6t hodc 1am giam
mdt hodc nhiéu triéu ching ctia céc r6i loan duge diéu tri béng ché phém hodc dé tri hodn
su khoi dau cta cac triéu chiing hoac déu hiéu 14m sang cua cac bénh can thiét cho viée
phong ngtra. Vi vdy, lugng hitu hiéu vé mat tri liéu c6 nghia la lugng ma c6 tac dung la:
(1) déy 10i tée do tién trién cua cac roi loan, (2) tc ché su tién trién thém cta cac rbi loan
dén mot mure do nao do, va/hodc (3) giam bt (t6t hon, néu, loai bd) mot hodc nhiéu triéu

ching lién quan dén céc roi loan dén mdt mirc dd nao do. Lugng hitu hi€u vé mat tri liéu

-41-



37650

c6 thé duoc x4c dinh bang thir nghiém théng qua viéc thir nghiém hop chét trong hé thdng
“md hinh in vivo va in vitro da biét dung cho céac rdi loan cin thiét cho viéc didu tri.

~, 66

Thuét ngit chét mang” dugc dinh nghia 1a hop chét ma tao thuan lgi cho qua trinh
phan phdi hop chét vao cac té bao hodc mé. Vi du, dimetyl sulfoxit (DMSO) 14 chit mang
thuong dugce st dung ma tao thuan loi cho qué trinh dua nhiéu hop chét hiru co vao céc té

bao hodc mo cua sinh vit song.

Thuét ngir “chét pha loang” dugc dinh nghia 12 hop chit ma 1am 6n dinh dang c6
hoat tinh v& mit sinh hoc ctia hop chit dich va dugc pha lodng trong nuéc dugc sir dung
dé hoa tan hop chit. Cac mudi dugc hoa tan trong dung dich dém dugc sir dung 1am chét
pha lodng trong linh vuc k¥ thuét nay. Dung dich dém thudng duoc st dung 1a dung dich
mudi dugc dém phosphat boi vi n6 bat chude trang thai mudi ciia dung dich ctia nguoi.
Cac mudi dung dich dém cé thé kiém soat do pH cua dung dich & néng do thép va vi vay,

chit pha lodng duoc dém hiém khi cai bién hoat tinh sinh hoc ctia hop chit.

C6 thé cho dbi tuong bénh ding mdt minh cac hop chét dugc st dung trong ban mo
ta nay, hodc cho dbi twong bénh dung cac hop chit duge st dung trong ban mo ta nay &
dang duoc phim dugc diéu ché bang cich tron hop chét nay véi cac thanh phan ¢ hoat
tinh khac hodc v6i chit mang hodc ta dugc thich hgp nhu trong liéu phap két hgp. Céc k§
thuat dung dé tao daﬁg ché pham va cho ding hop chit theo don nay c6 thé duoc tim thiy
trong “Remington's Pharmaceutical Sciences”, Mack Publishing Co., Easton, PA, xudt ban

1an thir 18, 1990.

Duogc phdm theo sang ché nay c6 thé dwoc diéu ché theo phuong thirc da biét bang
cac phuong phap nhu phuong phép tron, hoa tan, phuong phép tao hat, phuwong phap tao
vién bao dudng, phuong phap nghién am, phuong phép nhii héa, phwong phap déng nang,
phuong phéap bay bét, hodc phuong phap 1am kho lanh thong thuong.

Do vay, cac dugc phém dé sur dung theo sang ché nay co thé duoc didu ché theo
phuong thirc thong thudng bang cach sir dung mot hodc nhiéu chit mang dugc dung bao
gém ca cac ta duoc hodc cac chét phu trg ma tao thuén lgi cho qua trinh ché bién cac hop
chét ¢6 hoat tinh thanh dang ché phém vi muc dich st dung dugc. Viéc tao dang ché phém
ding dén 1a phu thudc vao duong dung duge chon lua. Céc ky thuét, chét mang va ta dugc
da biét rd thich hop bét ky ¢6 thé dugc sir dung nhu dugc hiéu trong linh vuc k¥ thuat lién

van, vi du, Remington's Pharmaceutical Sciences dugc mo ta ¢ trén. Hop chat cé con
o
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thirc hoa hoc 1 theo sang ché nay co thé dugc tao dang ché phdm thanh ché phim ding dé
tiém, ché pham ding cho phuong thirc ding qua dudng miéng, hoic cic ché phdm twong

tu theo ing dung dugc du dinh.

Déi voi phuong phap tiém, cac thanh phan theo sang ché nay c6 thé duoc tao dang
ché pham v6i dung dich 16ng, tot hon, néu 1a v6i dung dich dém c6 thé chip nhén duoc vé
mat sinh 1y nhu dung dich Hank, dung dich Ringer, hodc dung dich dém mubi sinh ly. bbi
v6i phuong thirc cho ding xuyén qua niém mac, cac chat khong xam 14n thich hop cho
hang rao ma céc thanh phan di chuyén qua dé dwoc sir dung trong dang ché phdm. Céc chét

khong xam l4n nhu vay thuong 1a da biét trong linh vuc k§ thuat lién quan.

Déi v6i phuong thirc ding qua dudng miéng, cac hop chét c6 thé duge tao dang ché
pham bang cach két hop cac hop chét c6 hoat tinh véi cac chit mang c6 thé chap nhan duoc
v& mat tri liéu da biét trong linh vuc k§ thuat lién quan. Cac chit mang nhu vy gitp cho
cac hop chét theo sang ché nay tao dang ché phém dugc & dang vién nén, vién tron, bot,
hat, vién bao duong, vién nang, chét long, gel, xi r0, cac chét sén sét, huyén phu, va céc
chét tuong tu. Vién nang, vién nén, vién tron, bot, va hat 1a dugce vu tién va, cu thé 13, vién
nang va vién nén c6 thé duoc st dung. Tét hon, néu vién nén va vién tron dugc didu ché
v6i dang bao tan & rudt. Co thé thu duge duoc pham dé str dung qua dudng miéng bing
céch tron mot hodic nhiu ta duoc véi mot hodc nhidu hop chit theo sang ché, tiy ¥ xay
hén hop thu duogc, va ché bién hdn hop ctia hat, sau khi b6 sung cac chit phu tro thich hop,
néu mong mudn, dé thu duoc vién nén hoic 16i vién bao duong. Céc ta duoc thich hop bao
g@)m, cu thé 13, chat don déy nhu lactoza, sucroza, manitol, hodc sorbitol; cac chit liéu trén
co s& xenluloza nhu tinh bt ngd, tinh bdt 1da mi, tinh bot 1ta gao, tinh bot khoai tay,
gelatin, gom tragacan, metyl xenluloza, hydroxypropylmetyl- xenluloza, natri
carboxymetyl xenluloza, va/hodc polyvinylpyrolidon (PVP). Néu mong muén, c6 thé bd
sung chét gay rd nhu polyvinyl pyrolidon dugc lién két ngang, aga, hoic axit alginic hoic
mudi ctia n6 nhu natri alginat, chit 1am tron nhu magie stearat, va cac chit mang nhu chét

két dinh va cac chat tuong tu.

Céc duoc pham ma c6 thé duge cho ding bing dudng miéng bao gdm vién nang
dAy-14p khit duoc 1am bang gelatin, ciing nhu vién nang dugc bit kin, mém duoc 1am bang
gelatin va chét déo hoa, nhu glycol hodc sorbitol. Vién nang day-lap khit c6 thé chua céac

thanh phan c6 hoat tinh & dang hdn hop véi chét don ddy nhu lactoza, chat két dinh nhu
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tinh bot, va/hodc chét 1am tron nhu talc hodic magie stearat. Trong vién nang mém, cac hop
chét ¢6 hoat tinh c6 thé dugc hoa tan hodc duoc phan tan trong chét l6ng thich hgp, nhu
diu béo, parafin 16ng, hodc polyetylen glycol long. Ngoai ra, chat 1am on dinh ciing ¢6 thé
duoc 1y vao. Tét ca cac dang ché pham dung cho phurong thirc ding qua dudng miéng can

phai theo céc liéu lugng ma thich hop cho phwong thirc cho dung nhu véy.

Céc hop chét co thé duoc tao dang ché pham ding cho phuong thirc cho diing ngoai
dudng tiéu hoa bang phwong phap tiém, vi du, bang phwong phép tiém nhanh hoic phuong
phap tiém truyén lién tuc. Dang ché phim ding cho phuong phap tiém c6 thé duoc bb tri
duéi dang liéu don vi, vi du, trong 6ng thudc tiém hodc trong vat chira da lidu, c6 chit bao
quan duoc bd sung. Cac ché phim co thé mang cic dang nhu huyén ph, dung dich hoic
nhil tvong trong chat din dang dau hodc chat din dang nuée, va c6 thé chira cac chit dung
cho viéc tao dang ch_é phém nhu chéat tao huyén phu, chét 1am 6n dinh, va/hodc chét phéan

tan.

Ngoai ra, chiing ¢6 thé 1a dudi dang bot dugc 1am kho ma duge sir dung sau khi

duoc hoa tan trong nuéc khong ¢ chét gay sdt vO tring.

Céc hop chét ¢6 thé duoc tao dang ché phim & dang vién thubc dan bao gém chét
nén vién thudc dan thong thudong nhu bo cacao hodc céc glyxerit khac, hodc & dang ché

pham ding cho phuong thitc cho ding qua truc trang, nhu dung dich thut gitt lai.

Céc dugc phdm ma thich hop cho viée st dung trong séng ché nay bao gom céc ché
phém ma trong d6 cac thanh phén ¢6 hoat tinh dugc chira theo lugng hitu hi¢u dé dat duoc
muc dich dugc dy dinh cta né. Cu thé hon 13, lugng hitu hiéu vé mat trj liéu c6 nghia 1a
lugng cua hop chét hitu hiéu dé kéo dai muc séng thém cua dbi tuong can dugc diéu tri
hodic dé phong ngira, giam b6t hodc 1am thuyén gidm cac triéu chiing cla cac rbi loan. Viéc
xac dinh lugng hitu hi€u vé mit tri liéu ¢6 thé 1a trong pham vi kha ndng ctia nguoi co trinh
do6 trung binh trong linh vuc k¥ thuat lién quan, cu thé 13, vé phuong dién mé ta chi tiét

dugc de xuat trong ban mo ta nay.

Khi dugc tao dang ché phém thanh dang lidu don vi, thi tdt hon, néu hop chét c6
cbng thirc héa hoc 1 trong vai tro 1a thanh phin ¢6 hoat tinh dwoc chira theo lidu luong don
vi 1a x4p xi 0,1 mg dén 1.000 mg. Lidu lwong cua hop chit ¢6 cong thirc héa hoc 1 duge
xac dinh theo su k& don cda bac si tuy thudc vao cac yéu t6, nhu thé trong va do tudi cua

céc doi twong bénh va cac thudce tinh cu thé va muc do tram trong cta cac bénh. Tuy nhién,
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lidu lugng can thiét cho viéc diéu tri nguoi 16n ¢ thé dugc cho dung mot 14n dén ba lan
cho mdi ngay, tlly thudc vao tin sudt va cudng do cia phuong thire cho dung va lidu luong
ctia n6 cho mbi 1an cho dung thudng nim trong khoang tir khoang 1 mg dén khoang 1.000
mg. Khi cho nguoi 16n ding theo kiéu trong co hodc theo kiéu trong tinh mach, c6 thé thuc
hién viéc cho dung mot cach tach biét mot lan dén ba 1an cho mdi ngay va thuong luong
dt 1a mot liéu luong don 18 ctia n6 1a khoang 1 mg dén khoang 1.000 mg néi chung. Tuy

nhién, doi vdi mot s6 doi tugng bénh, lieu lugng hang ngay cao hon c¢é thé 1a duge wu tién.

Dugc pham theo sing ché nay wc ché hoat tinh ciia ATX. Theo sang ché nay, cac
hop chét c6 cong thirc hoa hoc 1 & trén c6 thé \rc ché hoat tinh ctia ATX, day 1a yéu tb didu

hoa co ban ctia qua trinh chuyén hoa LPC thanh LPA.

Phuong phéap diéu tri bénh hodc rdi loan & ddi tuong can dén phuong phép nay, bao
gdm viéc cho ddi twong nay dung lugng hitu hidu vé mit tri liéu ctia hop chét theo sang

ché nay, hodc mudi dugc dung cua nd.

Phuong phép diéu tri chimg xo héa phoi vo can (IPF) & dbi tugng can dén phuong
phéap nay, bao gém viéc cho dbi tuong nay dung lugng hitu hi¢u vé& mat tri lidu cda mat
hop chét bat ky trong s6 cac hop chit theo sang ché nay, hodc mudi dugce dung cta né.

Phuong phap diéu tri bénh hosc réi loan & dbi twong can dén phuwong phap nay, bao
gdm viéc cho dbi tuong nay dung lugng hitu hidu vé& mit tri liéu cia mot hop chit bit ky
trong sb cac hop chét theo sang ché nay, hodc mubi dugc dung ctia no.

Phuong phap e ché autotaxin & déi tuong cén dén phuong phap ndy, bao gdm viéc
cho dbi tugng nay ding luong hitu hiéu ctia mot hop chét bt ky trong sb cac hop chét theo
sang ché nay, hodc mubi duoc dung ciia no.

Déi tugng nay 1 nguoi.

Duéi ddy trong ban md ta nay, sang ché nay dugc md ta chi tiét hon lién quan dén
cac vi du duogc wu tién. Tuy nhién, cac vi du d6 duoc d@ xuét chi nhdm muc dich minh hoa
bing vi du sang ché nay va khong nén hiéu 13 1am gi6i han pham vi ctia sang ché nay theo
nghia bat ky, va pham vi cta sang ché nay duoc xac dinh chi bang cac diém yéu ciu bio
ho ma s€ dugc mo ta sau.

Vi du thie hién sang ché

[Vi du didu ché 1-1] Diéu ché 5-bromo-N-(2,3-dihydro-1H-inden-2-yl)pyrimidin-2-amin
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(hop chét im-1a)
Br

| N

Y .

H im-1a
Hoa tan 5-Bromo-2-clopyrimidin (2,0 g, 10,3 mmol), 2-aminoindan (1,6 mL, 12,4

mmol), va N,N-diisopropyletylamin (4,5 mL, 25,8 mmol) trong etanol (10 mL) va khudy
& 90°C trong 2 gid. Khi phan tmg hoan thanh, 1am ngudi hdn hop dén nhiét do trong phong,
va loc, rira cac chét rin tao thanh béng etanol (20 mL), va 1am kho thu dugc hop chét néu
tai dé muc im-la & dang chét rdn mau be (2,2 g, 72%).
MS m/z: 291 [M+1]*
"H NMR (DMSO-dg, 400MHz), § ppm: 8,40(s, 2H), 7,81(d, 1H), 7,22-7,13(m, 4H), 4,56-
4,51(m, 1H), 3,23(dd, 2H), 2,88(dd, 2H)

[Vi du diéu ché 1-2] Diéu ché 5-bromo-N-{[3-(triflometoxy)phenyl]metyl} pyrimidin-2-
amin (hop chit im-1b)

Br =y
| N&ki\! Oj<F
H F
,\Q F im-1b

Ngoai trir viéc 3-triflometoxy benzylamin dugc sit dung thay cho 2-aminoindan, phan
tng dugce tién hanh theo phuong thirc gidng véi phurong thiie & Vi du didu ché 1-1 thu dugc
hop chit néu tai d& muc im-1b & dang chit 1éng mau nau nhat.

MS m/z: 349 [M+1]*
"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,39(s, 2H), 8,11(t, 1H), 7,44(t, 1H), 7,33(d, 1H),
7,25(s, 1H), 7,22(d, 1H), 4,52(d, 2H)

[Vi du didu ché 1-3] Diéu ché 5-bromo-N-[4-(3-clophenyl)xyclohex-3-en-1-yl]pyrimidin-
2-amin (hop chit im-1¢)
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(Budc 1) Diéu ché fert-butyl N-(4-hydroxyxyclohexyl)carbamat (ho » chit im- 1c-a)

Sau khi hoa tan (1R,4R)-4-aminoxyclohexan-1-ol (15,0 g, 0,3 mol) trong metylen
clorua (250 mL), thém tir tr ting giot theo tht tu di-tert-butyl dicacbonat (25,6 g, 0,12
mol) da duoc pha loang trong metylen clorua (100 mL) va trietylamin (45,4 mL, 0,33 mol)
vao trong diéu kién khudy & 0°C, sau d6 khudy trong 14 gio & nhiét d§ trong phong. Pha
loang hdn hop phan tng bing nudc cit (300 mL) va khudy trong 1¢ phut dé chim dirt phan
g, tiép d6 chiét bing metylen clorua. Rira 16p hitu co bing nude ct va nude mudi bio
hoa, 1am kho trén natri sulfat khan, va c6 thu dugc hop chit néu & dé muc im-1c-a & dang
chét rin mau hong (24,5 g, 97%).
MS m/z: 216 [M+1]"
"H NMR (CDCl3, 400MHZ), & ppm: 4,35(br, 1H), 3,61(m, 1H), 3,42(m, 1H), 1,99(t, 4H),
1,48-1,31(m, 12 H), 1,21-1,10(m, 2H).

(Buéc 2) Didu ché tert-butyl N-(4-oxoxyclohexyl)carbamat (hop chét im-1c-b)

Thém tir tir timg giot theo thr tw dimetyl sulfoxit (19,8 mL, O,‘28 mol) da dugc pha
loang trong metylen clorua (100 mL) va hop chét im-1c-a (20 g, 0,093 mol) da duogc pha
lodng trong metylen clorua (300 mL) vao dung dich chira oxalyl clorua (11,8 mL, 0,14
mol) trong metylen (:.lorua (100 mL) & -78°C dudi dong nito. Sau khi thém metylen clorua
(300 mL) bd sung vao, khudy hon hop phan tng trong 1 gid. Sau khi thém timg giot
trietylamin (64,7 mL, 0,46 mol) vao, khudy hdn hop phan tmg trong 1 gi&. Sau khi khudy
trong 2 gio nita trong khi nhiét do tang dan dén nhiét do trong phong, chdm dit phan tng

bang cach thém nudc c4t (100 mL). Chiét hdn hop phan tng bang metylen clorua, va rira
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16p hitu co bang nude cit va nude mudi bao hoa, 1am khd trén natri sulfat khan, va c6. Xt
Iy phin cin bing n-hexan dé tao ra chét ran. Loc chit rin ndy va rira bing n-hexan thu
duoc hop chit néu & dé muc im-1c-b vé mit dinh lugng & dang cht rin mau nu nhat (20,5
g).

MS m/z: 214 [M+1]*

"H NMR (CDCls, 400MHz), 6 ppm: 4,51 (br, 1H), 3,93(m, 1H), 3,36-2,48(m, 2H), 2,28-
2,21(m, 2H), 1,72-1,64(m, 2H), 1,46(s, 9H).

(Buéc 3) Diéu ché tert-butyl N-[4-(triflometansulfonyloxy)xyclohex-3-en-1-yl]carbamat

(hop chét im-1c-¢)

Hoa tan hop chit im-1c-b (5,0 g, 0,023 mol) dugc diéu ché & budc trén (Budc 2)
trong 250 mL tetrahydrofuran khan. Sau khi 1dm ngudi dén -78°C va khudy duéi dong khi
nito, thém ting giot dung dich kali bis(trimetylsilyl)amit tetrahydrofuran 1 M (35 mL,
0,035 mmol) vao. Sau 20 phut, thém ting giot dung dich dd dugc pha lodng chita N-phenyl
bis(triflometansulfonamit) (16,7 g, 0,047 mol) trong tetrahydrofuran khan (50 mL) vao sau
d6 khudy trong 2 gio.

Sau khi ting nhiét d6 dén nhiét do trong phong, chim dirt phan ting bang cach
thém nudc cat (200 mL) tiép d6 chiét bang etyl axetat. Rira 16p hitu co bang nudc cat va
nuéc mudi bao hoa, lam kho trén natri sulfat khan, va c6. Tinh ché phﬁn cin béng sic khi
cOt silicagel (etyl axetat : n-hexan = 1 : 9) thu dugc hgp chit néu ¢ dé muyc im-1lc-c (4,5 g,
56%).

MS m/z: 346 [M+1]"
"H NMR (CDCl3, 400MHz), 6 ppm: 5,70(s, 1H), 4,51(br, 1H), 3,84(m, 1H), 2,60-2,34(m,
2H), 2,12-1,96(m, 2H), 1,84-1,73(m, 1H), 1,45(s, 9H).

(Budc 4) Pidu ché tert-butyl N-[4-(tetrametyl-1,3,2-dioxaborolan-2-y1)xyclohex-3-en-1-

yl]carbamat (hop chét im-1¢-d)

Khudy hdn hgp gdm hop chit im-1c-c (6,5 g, 0,019 mol), bis(pinacolato)diboron
(5,7 g, 0,023 mol), kali axetat (5,5 g 0,056 mol), va [LI1-
bis(diphenylphosphino)feroxen]diclopaladi (II) (4,6 g, 5,6 mmol) trong N,N-
dimetylformamit (120 mL) trong 9 gio & 90°C duéi dong nito. Khi phan mg hoan thanh,
1am nguoi hdn hop dén nhiét d6 trong phong. Loai bd khdi lwong khong tan bang cach loc
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qua dém Xelit, va chiét dich loc bang etyl axetat va nuGc cit. Rua 16p hitu co bang nude
cit va nude mubi bao hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh ché phén can béng
sic khi cot silicagel (etyl axetat : n-hexan =5 : 95) thu dugc hop chit néu & d& muc im-1c-
d & dang chét rin mau tring (4,9 g, 81%).

MS m/z: 324 [M+1]*

'H NMR (CDCls, 400MHz), 8 ppm: 6,46(s, 1H), 4,52(br, 1H), 3,77(m, 1H), 2,54-2.43(m,
2H), 2,26-2,18(m, 2H), 1,98-1,81(m, 2H), 1,54-1,41(m, 10 H), 1,26(s, 12H)

(Budc 5) Diéu ché tert-butyl N-[4-( 3-clophenyl)xyclohex-3-en-1-yl]carbamat (hop chét
" im-lc-e)

Thém lan luot 3-cloiodobenzen (3,3 g, 0,014 mmol), xesi cacbonat (13,6 g, 0,042
mol), va tetrakis(triphenylphosphin)paladi (0) (1,61 g, 1,39 mmol) vao dvng dich chira hop
chit im-1c-d (4,9 g, 0,015 mol) trong 1,4-dioxan (100 mL). Thém tiép nwdc cit (15 mL)
va 1,4-dioxan (50 mL) vao va khudy hdn hop tao thanh trong 5 gio & 100°C dudi dong
nito. Khi phan tmg hoan thanh, ha nhi¢t do Xuéng dén nhiét do trong phong. Loai bd khdi
lugng khong tan béng cach loc qua dém Xelit, va chiét dich loc béng etyl axetat va nuédc
cit. Rura 16p hitu co béng nuée cit va nude mudi bio hoa, lam kho trén natri sulfat khan,
va ¢6. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-hexan =5 : 95) thu duoc
hop chét néu & dé muc im-1c-e & dang chét rin mau vang (4,1 g, 98%).

MS m/z: 308 [M+1]"

'"H NMR (CDCl3, 400MHz), & ppm: 7,35(s, 1H), 7,28-7,18(m, 3H), 6,04(m, 1H),
4,57(m, 1H), 3,85(m, 1H), 2,64-2,45(m, 3H), 2,12-1,98(m, 2H), 1,74-1,66(m, 1H),
1,46(s, 9H)

(Budc 6) Mubdi 4-(3-Clophenyl)xyclohex-3-en-1-amin hydroclorua (hop chit im-1c¢-f)

Thém dung dich hydro clorua dioxan 4 N (30 mL) vao dung dich chtra hop chét
im-1c-e (4,1 g, 0,013 mmol) trong metylen clorua (30 mL) & 0°C, va khudy hdn hop phan
ung trong 15 gio & nhiét dd trong phong. Khi phan (rng hoan thanh, loai bé dung méi dudi
ap suét giam, va thém dietyl ete dé tao ra chét ran. Loc, rira chét rin béng n-hexan, va lam
kho thu duge hop chit néu & d& muc im-1c-f & dang chét ran mau vang (3,2 g, 96%).

MS m/z: 208 [M+1]"
"HNMR (DMSO-ds, 400MHz), 8 ppm: 8,07(br, 3H), 7,45-7,30(m, 4H), 6,14(m, 1H), 3,32-
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3,28(m, 1H), 2,60-2,56(m, 1H), 2,32-2,18(m, 4H), 1,80-1,68(m, 1H)
(Budc 7) Piéu ché 5-brom-N-[4-(3-clophenyl)xyclohex-3-en-1-yl]pyrimidin-2-amin (hop
chét im-1¢)

Ngoai trir viéc hgp chit im-1c-f (3,2 g, 0,013 mol) dugc st dung thay cho 2-

aminoindan, phan tng dugc tién hanh theo phuong thirc gidng véi phuong thirc & Vi du
didu ché 1-1 thu duoc hop chét néu & dé muc im-1c & dang chét rin mau be (3,6 g, 77%).
MS m/z: 365 [M+1]"

'"H NMR (CDCl;, 400MHz), & ppm: 8,28(s, 2H), 7,36(s, 1H), 7,28-7,18(m, 3H),
6,08(m, 1H), 5,21-5,19(d, 1H), 4,17(m, 1H), 2,78-2,46(m, 3H), 2,26-2,24(m, 2H),
1,89-1,78(m, 1H)

[Vi du didu ché 1-4] Pidu ché 5-bromo-N-(2,3-dihydro-]H-inden-2-yl)pyridin-2-amin
(hop chat im-1d)

Br %

|
NP SN |
H im-1d

Khuay hon hgp gém 5-bromo-2-flopyridin (1,3 g, 7,5 mmol), 2-aminoindan (1,0 g,
7,5 mmol), va kali cacbonat (1,3 g, 9,0 mmol) trong N,N-dimetylformamit (10 mL) trong
10 gior & 140°C. Khi phan tmg hoan thanh, ha nhiét d§ ctia hdn hop xudng nhiét d6 trong
phong, pha lodng bang 20 mL nudc cét, va chiét bang etyl axetat. Rira 16p hitu co bang
nuée cat va nude mudi bio hoa, 1am kho trén natri sulfat khan, va cd. Tai két tinh ph?m
cin bang cach sir dung metylen clorua va n-hexan thu dugc hop chét néu & d& myc im-
1d & dang chét ran mau nau (0,8 g, 38%).
MS m/z: 290 [M+1]*

[Vi du diéu ché 1-5] Diéu ché 5-br0m0—N—(2,3-dihydro-JH-inden-2-yl)pjrazin-Z-amin
(hop chét im-1e)

Br

N o
DY
NE SN
H im-le
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Hoa tan 2,5-Dibrompyrazin (1,0 g, 4,3 mmol), 2-aminoindan (0,6 g, 4,5 mmol), va
xesi cacbonat (2,2 g, 6,7 mmol) trong N,N-dimetylformamit (5 mL), khqu hdn hop nay
trong 2 gidr & 80°C. Khi phan tng hoan thanh, 1am ngudi hdn hop dén nhiét d¢ trong phong,
pha loiing bang nudc cit (60 mL), va chiét bing etyl axetat. Rira 16p hitu co bang nudc cit
va nuéc mudi bdo hoa, 1am kho trén natri sulfat khan, va c6. Tinh ché phan cin bing sic
khi cot silicagel (etyl axetat : n-hexan=1:9 — 3 :7) thu dugc hop chét néu & d& muc im-
le & dang chat rin mau nau (124 mg, 10%).

MS m/z: 291 [M+1]*

[Vi du didu ché 2-1] Diéu ché axit 2-[(2,3-dihydro-/H-inden-2-yl)amino]pyrimidin-5-
carboxylic (hop chét im-2a)

Bra_ o i i
O — e 0 N D
N H N/)\{;l{ Nf)\ﬁ /

im-1a im-2a-a im-2a
(Budc 1) Diéu ché etyl 2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carboxylat (hop
chit im-2a-a)
Thém l4an luwot paladi (II) axetat (386 mg, 1,72 mmol) 1,1'-

bis(diphenylphosphino)feroxen (1,43 g, 2,58 mmol), va trietylamin (7,2 mL, 0,052 mol)
vao dung dich chira chit trung gian im-1a (5,0 g, 17,2 mmol) trong etanol (30 mL) va N,N-
dimetylformamit (3 mL), va dé hdn hop phan (g nay trong 16 git & 75°C trong diéu kién
mdi trudong khi CO. Khi phan g hoan thanh, lam ngudi hén hop dén nhiét d trong phong,
pha loang bang nudc cit (100 mL), va chiét bang etyl axetat. Rita 16p hitu co bing nuéc
cAt va nuéc mudi bdo hoa, 1am khd trén natri sulfat khan, va ¢d. Tinh ché ph?m can béng
sdc khi cot silicagel (etyl axetat : n-hexan =2 : 8 — 5 : 5) thu duoc hop chét néu & dé muc
im-2a-a ¢ dang chét rin mau vang (4,1 g, 84%).

MS m/z: 284 [M+1]*

"HNMR (DMSO-dg, 400MHz), 8 ppm: 8,80(d, 2H), 8,46(d, 1H), 7,23-7,14(m, 4H), 4,70(q,
1H), 4,27 (q, 2 H), 3,28(dd, 2H), 2,92(dd, 2H), 1,29(t, 3H)

(Budc 2) Piéu ché axit 2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carboxylic (hop
chét im-2a)
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Thém lithi hydroxit (1,8 g, 0,043 mmol) vao dung dich chira hop chit im-2a-a
(2,5 g, 8,6 mmol) trong tetrahydrofuran (30 mL) va nudc cit (10 mL), va khudy hdn hop
phan ng trong 15 gid & nhiét d) trong phong. Khi phan (ing hoan thanh, thém dung dich
axit clohydric 2N trong nuéc vao dé diéu chinh do pH = 2 hozc thip hon, tiép d6 chiét
bang etyl axetat. Rira 16p hitu co bang nudc cit va nurde mudi bao hoa, 1am khé trén natri
sulfat khan, va c¢6 thu duoc theo dinh luong hop chét néu & dé muc im-2a & dang chit rin
mau tring (2,2 g).
MS m/z: 256 [M+1]*
"H NMR (DMSO-dg, 400MHz), § ppm: 8,77(d, 2H), 8,36(d, 1H), 7,23-7,14 (m, 4H), 4,73-
4,67 (m, 1H), 3,27(dd, 2H), 2,92(dd, 2H)

[Vi du diéu ché 2-2] Piéu ché axit 2-({[3-(triflometoxy)phenyl]metyl}amino) pyrimidin-
5-carboxylic (hop chit im-2b)
0 :

s

< o. _F

YO
F im-2b

Ngoai trir viéc hop chit im-1b duoc st dung thay cho hop chit im-1a, phan Ung
duogce tién hanh theo phuong thirc giéng véi phuong thirc & Vi du didu ché 2-1 thu dugc
hop chit néu & d& myc im-2b.

MS m/z: 314 [M+1]"
"H NMR (DMSO-dg, 400MHz), & ppm: 8,72(s, 2H), 8,59(m, 1H), 7,45(t, 1H),
7,34(d, 1H), 7,27 (s, 1H), 7,24(d, 1H), 4,62(d, 2H)

[Vi du didu ché 2-3] Piéu ché axit 2-{[4-(3-clophenyl)xyclohex-3-en-1-ylJamino}

pyrimidin-5-carboxylic (hop chat im-2c)
0
HO | ~N | Cl
N’;]\N
H im-2c¢

Ngoai trir viéc hop chat twong tmg im-1c duge sir dung thay cho hop chét im-1a,
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phan tng duge tién hanh theo phwong thirc gidng v6i phuong thite & Vi du diéu ché 2-1
thu duge hop chét néu & dé muc im-2¢ & dang chét rin mau tring.

MS m/z: 330 [M+1]*

"H NMR (DMSO-ds, 400 MHz) § 12,73 (br-s, 1H), 8,72(d, 2H), 8,07(d, 1H), 7,46-7,28(m,

4H), 6,18(s, 1H), 4,10(m, 1H), 2,60-2,43(m, 3H), 2,28-2,18(m, 1H), 2,30-2,21(m, 1H),
1,78-1,64(m, 1H)

[Vi du diéu ché 2-4] Diéu ché axit 6-[(2,3-dihydro-1H-inden-2-yl)amino]pyridin-3-
carboxylic (hop chét im-2d)

O

A

fas

|
o /
N ﬁ im-2d

HO

Ngoai trir viée hop chit twong tmg im-1d dugc sir dung thay cho hop chit im-1a,
phan tmg duoc tién hanh theo phuong thirc gidng v6i phueng thue & Vi du diéu ché 2-1
thu dugc hop chét néu & d& muc im-2d & dang chét rin mau nau.
MS m/z: 255 [M+1]*
"H NMR (CDCl3, 400MHz), & ppm: 8,71 (m, 1H), 8,01 (m, 1H), 7,25-7,19 (m, 4H), 6,44-
6,42 (m, 1H), 4,69 (m, 1H), 3,44-3,39 (m, 2H), 2,93-2,88 (m, 2H),

[Vi du diéu ché 3] Piéu ché 1-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}etan-1-on (hop chat im-3)

O

~N
‘ "‘/"J\
N™ N im-3
H

Thém thiéc tributyl(etoxyvinyl) (0,25 mL, 0,74 mmol) vao dung dich chira hop chét
im-1a (0,2 g, 0,68 mmol) va bis(triphenylphosphin)diclopaladi (II) (30 mg, 0,043 mmol)
trong tetrahydrofuran (2 mL) trong mdi truomg khi nito, va khudy hdn hop nay trong 16
gior & 75°C. Sau khi thém dung dich kali florua 2N trong nuéc dé chdm dut phan ung, chiét
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hdn hop phan tng bing etyl axetat. Rira 16p hitu co bang nuéc cét va nuéc mudi bao hoa,
1am kho trén natri sulfat khan, va c6. Phan tdn phdn cin trong metanol (10 mL) va xt ly
biang dung dich axit clohydric 2N trong nudc (5 mL). Sau khi khudy trong 4 gitr & nhiét do
trong phong, thém dung dich natri hydro cacbonat trong nuéc bdo hoa vao dé didu chinh
do pH =7, tiép d6 chiét bang etyl axetat. Rira 16p hitu co bing nudc ct va nude mubdi bao
hoa, 1am kho trén natri sulfat khan, va c6. Tinh ché phan cin bang sic khi cot silicagel (etyl
axetat : n-hexan =1 : 9 — 3 : 7) thu dwoc hop chét néu & dé muc im-3 & dang chét rin mau
trng (0,11 g, 63%).

'"H NMR (CDCl, 400MHz),  ppm: 8,87(s, 1H), 8,60(s, 1H), 7,27-7,16(m, 4H), 6,85(m,
1H), 4,90(m, 1H), 3,40(dd, 2H), 2,90(m, 2H), 2,44(s, 3H)

[Vi du diéu ché 4] Diéu ché N-(2,3-dihydro-1H-inden-2-yl)-5-(tetrametyl-1,3,2-

dioxaborolan-2-yl)pyrimidin-2-amin (hop chat im-4)

]
\O'—B\(%N
")\ /
N N .
H im4

Khuéy hén hgp gdm hop chit im-1a (4,5 g, 0,015 mol), bis(pinacolato)diboron (5,1
g, 0,020 mol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi (II) (1,27 g, 1,55 mmol) va
kali axetat (4,6 g, 0,046 mol) trong 1,4-dioxan (36 mL) trong 18 gid & 100°C duéi dong
nito. Khi phan tmg hoan thanh, 1am ngudi hdn hop dén nhiét do trong phong va loc bo
luong khong tan qua dém Xelit. Pha loéng dich loc bang nudc cit (100 mL), va chiét bang
etyl axetat. Rira 16p hitu co bing nudc cit va nwée mudi bio hoa, 1am kho trén natri sulfat
khan, va ¢d. Tinh ché phan can bang sic khi cot silicagel (etyl axetat : n-hexan = 15 : 85)
thu dugc hop chét néu & dé muc im-4 & dang chét rin mau tring (3,7 g, 71%).
MS m/z: 338 [M+1]*
"H NMR (CDCl3, 400MHz), & ppm: 8,58 (s, 2H), 7,24-7,16 (m, 4H), 5,50 (d, 1H), 4,90-
4,82 (m, 1H), 3,42-3,37 (m, 2H), 2,90-2,85 (m, 2H), 1,33 (s, 12H).

[Vi du didu ché 5-1] Didu ché N-(2,3-dihydro-1H-inden-2-y1)-5-(piperazin-1-yl)pyrimidin-
2-amin hydroclorua (hop chit im-5a)



im-1a im-ba-a imSa

(Budc 1) Diéu ché tert-butyl 4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

vl]piperazin-1-carboxylat (hop chéit im-5a-a)

Xb6i khi nito cho hén hop gém hop chit im-la (0,9 g, 3,1 mmol), 1-tert-
butoxycarbonyl piperazin (1,3 g, 6,9 mmol), 2-dixyclohexylphosphino-2'4-,6-'-
triisopropylbiphenyl (0,22 g, 0,461 mmol), paladi (II) axetat (0,070 g, 0,31 mmol), va natri
tert- butoxit (0,92 g, 9,6 mmol) trong toluen (18 mL), va khudy trong 48 gir & 110°C. Khi
phan tmg hoan thanh, 1am nguéi hon hop dén nhiét do trong phong, va loc bé lwong khong
tan qua dém Xelit. Pha loang dich loc bing nudc cét, va chiét bang etyl axetat. Rira 16p
hitu co béng nuéc cit va nude mudi bio hoa, 1am kho trén natri sulfat khan, va co. Tinh
ché phin cin bang séc khi cot silicagel (etyl axetat : n-hexan=1:9 — 1 : 1) thu dugc hop
chét néu & d& muc im-5a-a & dang cht rin mau vang (0,60 g, 49%).

MS m/z: 396 [M+1]*
'"H NMR (CDCls, 400MHz), & ppm: 8,08 (s, 2H), 7,22-7,17 (m, 4H), 5,24(s, 1H), 4,73(m,
1H), 3,58(br, 4H), 3,40-3,36(m, 2H), 2,94(br, 4H), 2,88-2,84(m, 2H), 1,48 (s, 9H)

(Budc 2) DPidu ché N -(2.3-dihydro-1H-inden-2-y1)-5-(piperazin-1-yl)pyrimidin-2-amin

hydroclorua (hop chit im-5a)

Thém dung dich hydro clorua dioxan 4 N (1 mL) vao dung dich chira hop chét im-
Sa-a (0,60 g, 1,51 mmol) trong metylen clorua (2 mL) & nhiét d6 trong phong, khudy hén
hop nay trong 1,5 gio. Loai bé dung moi bang cach cd duéi ap sudt giam thu duoc hop chat
néu & d& myc im-5a vé mit dinh luong & dang chét rin mau vang (0,44 g).
MS m/z: 296 [M+1]*
'H NMR (DMSO-ds, 400MHz), 8 ppm: 8,95 (s, 2H), 7,21-7,13 (m, 4H), 4,56(m, 1H),
3,57(br, 4H), 3,25(m, 2H), 3,22(br, 4H) 2,87 (m, 2H)

[Vi du  didu  ché 5-2] Pidu  ché  5-(piperazin-1-y1)-N-{[3-
(flometoxy)phenyl]metyl} pyrimidin-2-amin hydroclorua (hop chét im-5b)
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HCI
HN/\| |
F im-5h

Ngoai trir viéc hop chit trong tmg im-1b duoc sir dung thay cho hop chit im- 1a,
phan mg dugc tién hanh theo phuong thirc gibng voi phuong thirc & Vi du didu ché 5-1
thu dugc hop chét néu & d& muc im-5b & dang chét rin mau vang.
MS m/z: 354 [M+1]"
"H NMR (DMSO-ds, 400MHz), & ppm: 8,79(s, 2H), 8,26(s, 2H), 7,66(s, 1H), 7,40 (t, 1H),
7,30(d, 1H), 7,22(s, 1H), 7,17(d, 1H), 4,46(s, 2H), 3,15(br, 8 H)

[Vi du didu ché 6] Didu ché N-(2,3-dihydro-1H-inden-2-yl)-5-(piperidin-4-yl)pyrimidin-2-
amin hydroclorua (hgp chét im-6)

boc < boc .
e N N
oL - e 0 - Yy O
L N/
NN N;Lﬁ, / N«;l\”

im-1a in-6-a im-6-b

HN
- e U
L
N7
H

imb

(Buéc 1) Pidu ché tert-butyl 4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-

1.2.3.6-tetrahydropyridin-1-carboxylat (hop chét im-6-a)

Hoa tan hop chét im-1a (0,93 g, 3,19 mmol) va pinacol este cla axit N- tert-
butoxycarbonyl-1,2,3,5-tetrahydropyridin-4-boric (0,99 g, 3,19 mmol) trong hdn hop dung
moi chira 1,4-dioxan (6 mL)/nuéce cat (2 mL). Sau d6 thém natri cacbonat (1,0 g, 9,6 mmol)
va tetrakis (triphenylphosphin)paladi (0) (0,37 g, 0,32 mmol) vao hdn hop phan tng. Xbi
khi nito cho hdn hop phan tmg, va khudy trong 7 gio & 80°C, 1am ngudi hon hop dén nhiét
do trong phong, va sau d6 loai bo khéi lugng khong tan qua dém Xelit. Sau d6, pha loang
dich loc bang nudc cit va chiét bing etyl axetat. Rira 16p hitu co bang nuéc cat va nuéc
mubdi bio hoa, 1am kho trén natri sulfat khan, va c6. Tinh ché phan cin bing sdc ky cot

silicagel (etyl axetat : n-hexan = 3 : 7) thu dugc hop chét néu & d& muc im-6-a & dang chat
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rin mau vang (0,83 g, 98%).

MS m/z: 393 [M+1]*

'H NMR (CDCl3, 400MHz), § ppm: 8,32(s, 2H), 7,26-7,19 (m, 4H), 5,91(s, 1H), 5,37(d,
1H), 4,81- 4,79 (m, 1H), 4,06(s, 2H), 3,63(s, 2H), 3,43-3,37 (m, 2H), 2,91-2,87 (m ,2H),
2,44(s, 2H), 1,49(s, 9H)

(Bude 2) Diéu ché tert-butyl 4-42-[(2,3-dihydro-1H-inden-2-y1)aminolpyrimidin-5-

y3piperidin-1-carboxylat (hop chit im-6-b)

Thém Pd/C (10% theo khéi luong, 0,2 g) vao dung dich chta hop chit im-6-a
(0,30 g, 0,76 mmol) trong metanol (5 mL) va khudy hdn hop phéan tng trong 15 gid dudi
ap suat khi hydro (1 atm). Khi phan trg hoan thanh, loai bd chit xtc tac bang cach loc qua
dém Xelit. C6 dich loc duéi 4p suét giam, va tinh ché phan can bing sic ky cot silicagel
(etyl axetat : n-hexan =3 : 7 — 5 : 5) thu dugc hop chét néu & dé muc im-6-b & dang chét
ran mau vang (0,17 g, 57%).
MS m/z: 395 [M+1]"
"H NMR (CDCl3, 400MHz), & ppm: 8,14(s, 2H), 7,23-7,17 (m, 4H), 5,33(d, 1H), 4,79-
4,77 (m, 1H), 4,24 (s, 2H), 3,39 (dd, 2H), 2,90-2,79 (m ,4H), 2,49 (t, 1H), 1,80(d, 2H), 1,58
(d, 2H), 1,48(s,9H).

(Bude 3) Diéu ché N-(2.3-dihydro-1H-inden-2-y1)-5-(piperidin-4-y1)pyrimidin-2-amin

hydroclorua (hop chét im-6)

Thém dung dich hydro clorua dioxan 4 N (1 mL) vao dung dich chtra hop chét
im-6-b (0,17 g, 0,43 mmol) trong metylen clorua (1 mL), va khudy hdn hop phan tng trong
3 gioy & nhiét do trong phong. Khi phan ting hoan thanh, c¢6 dung méi dudi ap sudt giam thu
duoc hop chit néu & d& muyc im-6 vé mat dinh luong & dang chit rin mau vang (0,14 g).
MS m/z: 295 [M+1]*
"H NMR (DMSO-d¢, 400MHz), & ppm: 8,81-8,63(m, 2H), 8,27 (s, 2H), 7,77 (s, 1H),
7,14-7,23 (m, 4H), 4,63-4,60 (m, H), 3,22-3,37 (m, 4H), 2,77-3,01 (m, 4H), 2,68-2,74 (m,
1H), 1,99 (d, 2H), 1,73-1,83 (m, 2H)

[Vi du diéu ché 7] Piéu ché 4H,5H,6H,7H-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin
hydroclorua (hop chét im-7)
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(Bude 1) Pidu ché 1H-[1.2.3]triazolo[4.5-c]pyridin (hop chit im-7-a)

Thém tir tir dung dich chira natri nitrit (1,9 g, 0,027 mol) trong nuéGc cit 3 mL) &
0°C vao dung dich chtra 3,4-diaminopyridin (2,0 g, 0,048 mol) trong dung dich axit
clohydric 2N trong nuéc (25 mL), khudy hdn hop nay trong 1 gid. Loc va rira két tha bang
nuée cat thu duoc hop chit néu & dé muc im-7-a & dang chét rin mau vang (1,96 g, 89%).
MS m/z: 121 [M+1]"

'"H NMR (DMSO-dg, 400MHz), 4 ppm: 9,47 (s, 1H), 8,49 (d, 1H), 7,89 (d, 1H)

(Bué6c 2) Pidu ché 4H,5H,6H,7H-tetrahydro-1H-[1,2,3]triazolo[4,5-c]pyridin hydroclorua
(hop chét im-7)
Thém Pd/C (10% theo khéi lugng, 2,0 g) va axit clohydric ddm dic (1 mL) vao dung

dich chira hop chét im-7-a (1,0 g, 8,3 mmol) trong metanol (60 mL), cho hdn hop nay phan
Ung trong 7 gi¢ dudi ap sudt khi hydro (75 psi). Sau khi loai bo chét xuc tic qua dém Xelit,
¢d dich loc va lam kho dudi ap sudt giam thu duge hop chét néu & dé& muc im-7 vé mait
dinh lwong & dang chat ran mau vang (1,38 g).

MS m/z: 125 [M+1]*

'"H NMR (DMSO-ds, 400MHz), & ppm: 15,04 (S, 1H), 9,78(s, 2H), 4,32(s, 2H), 3,42 (t,
2H), 2,99(t, 2H)

[Vi du diéu ché 8] Didu ché 1-(3-hydroxy-1H-pyrazol-1-yl)etan-1-on (hop chat im-8)

H OH
HN N0 M=
e i
im-8-a im38

-58-



37650

- (Bude 1) Diéu ché 2.3-dihydro-1H-pyrazol-3-on (hop chit im-8-a)

Hop chit néu & dé myc im-8-a duoc tong hop theo phuong phap da duoc biét 15
(Tetrahedron, 2012, 68(27-28), 5434-5444).
MS m/z: 85 [M+1]*
"H NMR (DMSO-ds, 400MHz), § ppm: 9,61 (brs, 1H), 7,35 (s, 1H), 5,43 (s, 1H)

(Buéce 2) Diéu ché 1-(3-hydroxy-1H-pyrazol-1-yl)etan-1-on (hop chit im-8)

Thém anhydrit axetic (3,36 mL, 0,036 mol) vao dung dich chtra hop chit im-8-a
(2,85 g, 0,034 mol) trong pyridin (6 mL) & 0°C, va khudy hdn hop phan tung trong 1 gid &
nhiét do trong phong. Khi phan tng hoan thanh, loai b6 dung mdi. Thém dietyl ete (30 mL)
vao phin cin va khudy hdn hop nay trong 16 gid & nhiét do trong phong. Thu hdi két tha |
va lam kho thu duoc hop chit néu & d& muc im-8 & dang chit rin mau vang (3,24 g, 76%).
MS m/z: 127 [M+1]*
'"H NMR (DMSO-ds, 400MHz), § ppm: 10,99 (brs, 1H), 8,13 (d, 1H), 6,01 (d, 1H), 2,48
(s, 3H)

[Vi du didu ché 9-1] Diéu ché tert-butyl 2-(4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino|pyrimidin-5-yl1}-3-formyl-1H-pyrazol-1-yl)axetat (hop chét im-9a)

O.»"
" o 0 " o " o N
R
HN\,;_:?/LO/ s )LN\:_j‘kO/ — N\:rof » >(O\\O(\NL:Z/'I\O,»
|
im-9a-a im-9a-b ' '
P im-Sa-c im-9a-d
0
. _l{ O / 3<
im-4 _«4 N 0
ENSN—— Y O 2 P O
N it
A S
im-9a-e N ﬁ im9a N N

(Buéc 1) Didu ché 3-(dimetoxymetyl)-1H-pyrazol (hop chét im-9a-a)

Hop chét néu & dé muc im-9a-a duge téng hop theo phwong phap da duogc biét rd
(WO 2007043677).
MS m/z: 143 [M+1]"
"H NMR (CDCls, 400MHz), 8 ppm: 7,59 (d, 1H), 3,35 (d, 1H), 5,58 (s, 1H), 3,37 (s, 6H)

(Buéc 2) Piéu ché 1-[3-(dimetoxymetyl)-1H-pyrazol-1-yl]etan-1-on (hop chét im-9a-b)
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Bing céch sir dung hop chit im-9a-a (7,6 g, 0,053 mol) thay cho hop chét im-8-a,
phan @ng dugc tién hanh theo phuong thirc gidng v6i phuong thie & Bude 2 ctia Vi du
didu ché 8 thu dugc hop chit néu & dé muc im-9a-b & dang chét long mau vang (6,6 g,
67%).

MS m/z: 185 [M+1]*
"H NMR (CDCls, 400MHz), § ppm: 8,22 (d, 1H), 6,52 (d, 1H), 5,45 (s, 1H), 3,42 (s, 6H),
2,72 (s, 3H)

(Buéc 3) Diéu ché 3-(dimetoxymetyl)-4-iodo-1H-pyrazol (hop chit im- 9a-c)

Bing cach sir dung hop chit im-9a-b (1,0 g, 5,4 mol) thay cho hop chit 61-a, phan
g duoc tién hanh theo phuong thire giéng véi phuwong thirc & Bude 2 ctia Vi du 10-1 thu
duoc hop chit néu & d& muc im-9a-c & dang chét 16ng mau vang nhat (1,4 g, 99%).
MS m/z: 269 [M+1]*
"H NMR (CDCls, 400MHz), & ppm: 7,62 (s, 1H), 5,52 (s, 1H), 3,37 (s, 6H)

(Buéc 4) Didu ché tert-butyl 2-[3-(dimetoxymetyl)-4-iodo-1H-pyrazol-1-yllaxetat (hop
chét 1m-9a-d)
Bing céach sir dung hop chit im-9a-c (1,4 g, 5,2 mmol) thay cho hop chét 61-b, phan

tmg duoc tién hanh theo phuong thirc giéng véi phuong thirc & Bude 3 cia Vi dy 10-1 thu
duoc hop chit néu & dé muc im-9a-d & dang chét rin mau tring (1,3 g, 64%).

MS m/z: 383 [M+1]*

"H NMR (CDCls, 400MHz), 8 ppm: 7,55 (s, 1H), 5,50 (s, 1H), 4,83 (s, 2H), 3,38 (s, 6H),
1,46 (s, 9H)

(Buéc 5) Diéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y1)aminolpyrimidin-5-y1} -

3-(dimetoxymetyl)-1H-pyrazol-1-y]axetat (hop chét im-9a-e)

Bing céach sit dung hop chit im-9a-d (0,2 g, 0,52 mmol) thay cho hgp chét 61-c,
phan tmg duoc tién hanh theo phwong thirc gidng véi phuong thirc & Bude 4 cta Vi du 10-
1 thu dugc hgp chét néu & dé muc im-9a-e & dang chét rin mau tréng (0,2 g, 84%)).
MS m/z: 466 [M+1]*
"H NMR (CDCls, 400MHz), 8 ppm: 8,45 (s, 2H), 7,53 (s, 1H), 7,25-7,16 (m, 4H), 5,53 (d,
1H), 5,49 (s, 1H), 4,87-4,79 (m, 3H), 3,43 (dd, 2H), 3,37 (s, 6H), 2,91 (dd, 2H), 1,48 (s,

-60-



37650

9H)

(Budce 6) Didu ché tert-butyl 2-(4-{ 2-[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-y1}-

3-formyl-1H-pyrazol-1-yl)axetat (hop chét im-9a)

Khudy hdn hop gdm hop chit im-9a-e (0,2 g, 0,44 mmol) trong dung moi hdn hop
chira nudc cit (1,5 mL) va axit axetic (1,5 mL) trong 2 gio & nhiét do trong phong. Khi
phan ng hoan thanh, ¢6 hdn hop phan tng duéi 4p suat giam. Pha lodng phin cin bang
etyl axetat va rira 1an luot bang natri hydro cacbonat trong nuéc bio hoa va nude cit. Lam
kho 16p hitu co trén natri sulfat khan va cd thu dugc hop chit néu & dé muc im-9a v& mit
dinh lugng & dang chét rin mau vang (0,19 g). |
MS m/z: 420 [M+1]"

"H NMR (CDCls, 400MHz), § ppm: 10,05 (s, 1H), 8,51 (br, 2H), 7,60 (s, 1H), 7,24-7,15
(m, 4H), 6,05 (d, 1H), 4,93 (s, 2H), 4,83 (m, 1H), 3,41 (dd, 2H), 2,92 (dd, 2H), 1,51 (s, 9H)

[Vi du didu ché 9-2] Biéu ché etyl 2-(4-(2-(2,3-dihydro-1H-inden-2-ylamino)pyrimidin-5-
yl)-3-formyl-1H-pyrazol-1-yl)axetat (hop chit im-9b)

0 Q
O—Q'Nﬁ H
" Y /@
PN
N N
H

Bing cach sir dung etyl bromoaxetat thay cho tert-butyl bromoaxetat, phan tng

im-9b

duoc tién hanh theo phuong thirc gidng véi phuong thirc & Budce 4 dén Bude 6 cia Vi du
diéu ché 9-1 thu dugc hop chit néu & dé muc im-9b & dang chét rin mau vang.

MS m/z: 392 [M+1]*

"H NMR (CDCls, 400MHz), § ppm: 9,82 (s, 1H), 8,41 (d, 2H), 7,67 (s, 1H), 7,25-7,08 (m,
4H), 5,56 (d, 1H), 4,89-4,82 (m, 1H), 4,29-4,12 (m, 2H), 3,44 (dd, 2H), 2,93 (dd, 2H), 1,30
(t, 3H)

Vi du thwe hién sang ché
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[Vi du 1-1] BPiéu ché  2-[(2,3-dihydro-1H-inden-2-yl)amino]-N-(3-0xo0-3-
{1H,4H,5H,6H,7H-[1,2,3]triazolo[ 4,5-c]pyridin-5-yl}propyl)pyrimidin-5-carboxamit
(hop chit 1)

0 0 0
107y @ /\O/U\/\ﬁ l \i /}:Q
e —
N&L*N N T
H H
f-a

im-2a

(l)l 0 0 0
HO™ N SNy m7 N N’U\/\m Y
NP "y "L
N7 N N NZ N
1-b H : H

(Budc 1) Didu  ché etyl 3-({2-[(2.3-dihydro-1H-inden-2-yl)aminolpyrimidin-5-

v} formamido)propanoat (hop chit 1-a)

Thém 14n luot etyl 3-aminopropanoat hydroclorua (54 mg, 0,35 mmol) va N,N-
diisopropyletylamin (0,24 mL, 1,37 mmol) vao dung dich chira chét trung gian im-2a (0,10
g, 0,39 mmol) trong N,N-dimetylformamit (1 mL). Thém tir tr benzotriazol-1-yl oxy-

tripyrolidinophosphoni hexaflophosphat (0,30 g, 0,58 mmol) & 0°C vao hdon hgp phan ting,
khudy hdn hop nay trong 15 gid & nhiét d6 trong phong dudi dong nito. Khi phan tmg hoan
thanh, pha lodng hdn hop nay bang nude cat (50 mL) va chiét bang etyl axetat. Rira 16p
hitu co béng nude cit va nude mudi bdo hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh
ché phan cin bing sic khi cot silicagel (etyl axetat : n-hexan = 8:2— etyl axetat) thu dugc
hop chit néu & d& muyc 1-a & dang chét rin mau trang (82 mg, 65%).
MS m/z: 355 [M+1]"
"H NMR (CDCls, 400MHz), & ppm: 8,65(br, 2H), 7,24-7,18(m, 4H), 6,66(br, 1H),
5,77(d, 1H), 4,87-4,85(m, 1H), 4,17(q, 2H), 3,70(q, 2H), 3,40(dd, 2H), 2,89(dd, 2H),
2,63(t, 2H), 1,28(t, 3H)

(Buéc  2) Pidu ché axit 3-({2-[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-

y1} formamido)propanoic (hop chit 1-b)

Thém lithi hydroxit (48 mg, 1,16 mmol) vao dung dich chtra hgp chét 1-a (82 mg,
0,23 mmol) trong hdn hgp dung mdi chira tetrahydrofuran (2 mL) va nudc cit (1 mL), va
khudy hén hop phéan tmg trong 1,5 gi®y & nhiét do trong phong. Khi phan ting hoan thanh,
thém dung dich axit clohydric 2N trong nuéc vao dé diéu chinh d6 pH = 2 hoic thp hon,
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tiép d6 chiét bang etyl axetat. Rira 16p hitu co bing nudc cit va nude mudi bdo hoa, 1am
kho trén natri sulfat khan, va c6 thu dugc hop chit néu & d& muc 1-b & dang chét rén mau
tring (70 mg, 93%).

MS m/z: 327 [M+1]*

"H NMR (DMSO-ds, 400MHz), § ppm: 8,72 (br, 2H), 8,42(s, 1 H), 8,13(s, 1H), 7,22-
7,13(m, 4H), 4,66(q,.1H) 3,48-3,40(m, 2H), 3,25(dd, 2H), 2,89(dd, 2H)

(Buéc 3) Diéu ché 2-[(2.3-dihydro-1H-inden-2-y)amino]-N-(3-0x0-3-{ 1H.4H,5H.6 H,7H-

[1.2.31triazolo[4.5-c]pyridin-5-y1}propyD)pyrimidin-5-carboxamit (Hop chét 1)

Thém tir tir 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (61 mg, 0,32 mmol) & 0°C
vao hdn hop gdm hop chéit 1-b (70 mg, 0,21 mmol), hop chét im-7 (27 mg, 0,17 mmol),
N,N-diisopropyletylamin (0,14 mL, 0,78 mmol), va N,N-dimetylaminopyridin (5 mg, 0,04

“mmol) trong N,N-dimetylformamit (2 mL). Sau d6 khudy hdn hop nay trong 15 gi0 ¢ nhiét
d6 trong phong dudi dong nito. Khi phan g hoan thanh, pha lodng hdn hop nay bang
nuée cat (50 mL) va chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va nudc mudi
bao hoa, 1am kho trén natri sulfat khan, va c¢d. Tinh ché phan cin bang sic ky cot silicagel
(metanol: metylen clorua=5 : 95 — 7 : 93) thu dugc hop chét néu & d& muc 1 & dang chét
rin mau trang (4 mg, 5%).

MS m/z: 433 [M+1]"

"H NMR (DMSO-ds. 400MHz), & ppm: 8,69(br, 2H), 8,40-8,36(m, 1H) 8,11-8,09(m, 1 H),
7,21-7,14(m, 4H), 4,67-4,65(m, 3 H), 3,79-3,76(m, 2H), 3,46-3,34(m, 2H), 2,28-3,22(m,
2H), 2,90(dd, 2H), 2,80(s, 2H), 2,74-2,68(m, 2H)

[Vidy 1-2 dén Vi du 1-5]

Ngoai trir rang, thay vi hop chat im-2a va etyl 3-aminopropanoat, hop chit im-2b
va este cua axit amin twong trng cho hgp chét néu & d& muyc duge str dung, phan ting dugc
tién hanh theo phuong thirc gidng véi phuong thirc & Vi du 1-1 thu dugce céc hop chét duéi
day.

[Vi du 1-2] Piéu ché N-(3-oxo-3-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-

yl}propyl)-2-({[3-(triflometoxy )phenyl|metyl } amino)pyrimidin-5-carboxamit  (hgp
chit 2)
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MS m/z: 491 [M+1]*

'H NMR (CDCls, 400MHz), 3 ppm: 11,64 (m, 1H), 8,69 (s, 2H), 7,35 (t, 1H), 7,26 (d,
1H), 7,18 (s, 1H), 7,12 (d, 1H), 7,02 (m, 1H), 5,86 (m, 1H), 4,71 (d, 2H), 3,96 (t, 1H),
3,77 (g, 3H), 3,47 (m, 211), 2,89 (m, 2), 2,72 (m, 2H)

[Vi du 1-3] Diéu ché N-(2-oxo-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
yl}etyl)-2-({[3-(triflometoxy)phenyl]metyl }amino)pyrimidin-5-carboxamit (hgp chét
3)

H
N

N q
N wa Y
H l N/)\N 0 F
H/\©/ \K‘F
3 F
MS m/z: 477 [M+1]"

"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,73(s, 2H), 8,57-8,54(m, 1H), 8,39(t, 1H), 7,45(t,
1H), 7,34(d, 1H), 7,27(s, 1H), 7,23(d, 1H), 4,67(m, 4H), 4,23-4,17(m, 2H), 3,80(s, 2H),
2,84-2,71(m, 2H)

[Vi du 1-4] Didu ché N-(1-oxo-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-

yl}propan-2-yl)-2-({[3-(triflometoxy)phenylJmetyl} amino)pyrimidin-5-carboxamit - (hop
chét 4)
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MS m/z: 491 [M+1]* _.

"H NMR (DMSO-ds, 400MHz), & ppm: 8,74-8,56(m, 3H), 8,39-8,38(m, 1H), 7,44(t, 1H),
7,34(d, 1H), 7,27(s, 1H), 7,23(d, 1H), 5,04-4,98(m, 1H), 4,86-4,74(m ,2H), 4,60(d, 2H),
4,50(d, 1H), 3,94-3,72(m, 2H), 2,82-2,67(m, 2H), 1,32-1,23(m, 3H)

[Vi du 1-5] Piéu ché axit 5-{[2-({[3-(flometoxy)phenyl]metyl}amino)pyridin-5-
yl]formamido }pentanoic (hop chat 5) |

O 0
HO/U\/\/\N o

Hoo I O_F
5NH/\©/FFF

MS m/z: 413 [M+17*
'H NMR (CDCls, 400MHz), & ppm: 8,76 (s, 2H), 7,34 (t, 1H), 7,27 (d, 1H), 7,19 (s,
1H), 7,12 (d, 1H), 4,69 (d, 2H), 3,40 (s, 2H), 2,53 (s, 4H), 2,37 (i, 2H), 1,67 (m, 4H)

[Vi du 1-6] DPidu ché 5-[4-(2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
yl}etyl)piperazin-1-carbonyl]-N-{[3-(triflometoxy)phenyl]metyl} pyrimidin-2-amin (hop
chét 6)

OH 0
" NH (N /}ro\/ N7~ (N
boc’N\) boc’N\/’ O bOC’N\) boc»’N\/l
6-a 6-b 6-c
b
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(Bude 1) Pidu ché fert-butyl 4-(2-etoxy-2-oxoetyl)piperazin-1-carboxylat (hop chét 6-a)

Thém tur tir 14n It trietylamin (1,1 g, 0,011 mmol) va etyl bromoaxetat (1,3 g, 8,05
mmol) & 0°C vao dung dich chta 1-(tert-Butoxycarbonyl)piperazin (1,0 g, 5,37 mmol)
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trong axetonitril (15 mL) trong moi truong khi nito, khudy hdn hop nay trong 3 gid & nhiét
do6 trong phong. Khi phan tng hoan thanh, thu hoi két tha, rira bang dietyl ete, va lam kho
thu dugc hop chit néu & d& muc 6-a & dang chét rin mau trang (1,35 g, 92%).

MS m/z: 273 [M+1]*

"H NMR (CDCls, 400MHz), 8 ppm: 4,19 (q, 2H), 3,48 (t, 4H), 3,22 (s, 2H), 2,52 (t, 2H),
1,45 (s, 9H), 1,27 (t, 3H)

(Buéc 2) DPidu ché tert-butyl 4-(2-hydroxyetyl)piperazin-1-carboxylat (hop chét 6-b)

Thém tir tir lithi nhdém hydrua (3,2 g, 0,084 mmol) & 0°C vao dung dich chtra hop
chét 6-a (1,35 g, 4,96 mmol) trong tetrahydrofuran khan (15 mL) trong mdi trudng khi
nito, khudy hdon hop nay trong 24 gio & nhiét do trong phong. Chim dut phan tmg bang
cach thém nude cit (5 mL). Sau khi thém natri hydroxit 15% trong nuéc (3,2 mL) va
metylen clorua (50 mL) vao, khudy hdn hgp nay trong 30 phut. Loai bd khéi luong khéng
tan bang cach loc qua dém Xelit, va co dich loc dudi ap sudt giam va chiét bang etyl axetat.
Rira 16p hitu co bing nudce ct va nuée mudi bdo hoa, 1am khd trén natri sulfat khan, va ¢
thu dugc hgp chit néu tai dé muc 6-b & dang chét l6ng khong mau (0,94 g, 82%).

MS m/z: 231 [M+1]*

"H NMR (CDCls, 400MHz), 6 ppm: 3,62 (t, 2H), 3,44 (t, 4H), 2,65 (brs, 1H), 2,55 (t, 2H),
2,45 (t, 4H), 1,46 (s, 9H)

(Budc 3) Didu ché tert-butyl 4-(2-oxoetyl)piperazin-1-carboxylat (hop chit 6-c)

Thém tur t¥ dung dich chira dimetyl sulfoxit (0,20 g, 2,60 mmol) trong metylen
clorua (1 mL) & -78°C vao dung dich chira oxalyl clorua (165 mg, 1,30 mmol) trong
metylen clorua khan (4 mL) trong mo6i truong khi nito. Sau khi khudy trong 10 phut, thém
tir tir dung dich chira hgp chét 6-b (0,2 g, 0,87 mmol) trong metylen clorua (2 mL) vao hdn
hop phan tng. Sau khi khudy trong 1 gid, thém tir tir tri-etylamin (0,44 g, 4,34 mmol) vao.
Tang nhiét do dén nhiét do trong phong, va tiép tuc khudy trong 3 giv. Khi phan tmg hoan
thanh, pha losng hon hop nay bing nude cat (30 mL), va chiét bang metylen clorua. Rura
16p hitu co béng nuéc cit va nude mudi bio hoa, 1lam kho trén natri sulfat khan, va c6 thu

| duoc hop chit néu ¢ dé muc 6-c v& mit dinh luong & dang chit 16ng mau vang (0,216 g).
MS m/z: 229 [M+1]*
"H NMR (CDCls, 400MHz), 6 ppm: 9,71 (s, 1H), 3,48 (m, 4H), 2,61 (s, 2H), 2,54 (m, 4H),
1,45 (s, 9H)
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(Buéc 4) Diéu ché fert-butyl 4-(2-{1H.4H,5H.6H,7H-[1.2.3]triazolo[4,5-c]pyridin-
Syltetyl)piperazin-1-carboxylat (hop chit 6-d)

Thém chét trung gian im-7 (0,14 g, 0,87 mmol) vao dung dich chira hgp chat 6-
¢ (0,2 g, 0,87 mmol) trong metylen clorua (10 mL) trong mo6i trudong khi nito. Sau khi
khudy trong 1 gid & nhiét do trong phong, thém natri axetoxyborohydrua (0,46 g, 2,17
mmol) vao va khudy hon hop nay trong 48 gio. Ch4m dirt phan tng bang cach thém dung
dich natri hydro cacbonat trong nugc bao hoa, va chiét hdn hop nay bang etyl axetat. Rira
16p hitu co béng nuée cit va nede mudi bio hoa, 1am kho trén natri sulfat khan, va co. Tinh
ché phén cin bang sic khi cot silicagel (metanol: metylen clorua =3 : 97 — 15 : 85) thu
duogc hgp chit néu & dé muc 6-d & dang chit rin mau vang (91 mg, 31%),).

MS m/z: 337 [M+1]"

"H NMR (CDCls, 400MHz), § ppm: 3,68 (s, 2H), 3,46 (t, 4H), 2,85 (d, 2H), 2,82 (d, 2H),
2,77 (t, 2H), 2,64 (t, 2H), 2,51 (t, 4H), 1,44 (s, 9H)

(Buéc  5)  Pidu  ché  1-(2-{1H.4H.5H,6H,7H-[1.2.3]triazolo[4.5-c]pyridin-

Sylletylpiperazin hydroclorua (hop chit 6-¢)

Thém dung dich hydro clorua dioxan 4 N (1 mL) vao dung dich chtra hgp chét
6-d (90 mg, 0,27 mmol) trong metylen clorua (3 mL), va khudy hdn hop phan ung trong
14 gid & nhiét do trong phong. Khi phan g hoan thanh, loai b6 dung moi bang cach ¢b
dudi ap suét giam thu duoc hop chit néu ¢ d& muc 6-¢ v& mit dinh lwong & dang chét rin
mau tring (98 mg).
MS m/z: 237 [M+1]"
'H NMR (DMSO-ds, 400MHz), 8 ppm: 8,79 (s, 1H), 4,52(s, 1H), 3,60 (m, 4H), 3,56 (s,
2H), 3,14 (m, 4H), 3,08 (t, 2H), 2,86 (m, 2H), 2,74 (m, 4H)
(Buéc _6) Didu  ché  5-[4-(2-{1H.4H.SH.6H.7H-[1.2 3]triazolo[4.5-c]pyridin-5-

yl}etyl)piperazin-1-carbonyl]-N-{[3-(triflometoxy)phenyl]metyl} pyrimidin-2-amin (hop
Ngoai trir ring, hop chét 6-¢ va hop chit im-2b dugc sir dung thay cho hop chét im-

7 va hop chit 1-b duge mé ta trong Vi dy 1-1 mot cach twong Gmg, phan Gmg duoc tién

hanh theo phuong thirc gidng v6i phuong thire & Bude 3 cta Vi du 1-1 thu duge hop chat

néu & dé muc 6. ‘

MS m/z: 532 [M+1]"

'"HNMR (CDCls, 400MHz), & ppm: 8,44(s, 2H), 7,36(t, 1H), 7,27(d, 1H), 7,19(s, 1H), 7,13
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(d, 1H), 5,77 (m, 1H), 4,87 (m, 1H), 4,71 (d, 2H), 3,66 (m, 6H), 2,61 (t, 2H), 2,56 (s, 4H),
2,02 (d, 2H), 1,50 (m, 4H)

[Vi du 1-7] Diéu ché axit 8-[2-({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-
carbonyl]-1-oxa-2,8-diazaspiro[4.5]dec-2-en-3-carboxylic (hop chét 7)

HCI salt
- 0
O ™ Oswag ) " NH
\(/N "U > - 0
N ~ O - ~./
Boc Boc }{' Boc Y
7-a 7-b 7-¢
)
N ' SN
im-2b 0 N LO._F
—_— N NT N
N H F
F
HO 0 7

(Budc 1) Diéu ché tert-butyl-4-metylidenpiperidin-1-carboxylat (hop chét 7-a)

Thém tu tu kali tert-butoxit (4,2 g, 0,037 mol) & 0 °C vao dung dich chta
metyltriphenyl phosphoni bromua (13,0 g, 0,037 mol) trong tetrahydrofuran khan (100
mL), khudy hdn hop nay trong 30 phut & nhiét do trong phong trong méi trudong khi nito.
Sau khi Iam nguoi lai dén 0°C, thém tir tir 1-(tert-butoxycarbonyl)-4-piperidon (5,0 g, 0,025
mol) di duoc pha lodng trong tetrahydrofuran khan (55 mL) vao va khudy trong 14 giy &
nhiét do trong phong. Khi phan tng hoan thanh, pha loang hdn hop nay bang nudc cét (50
mL), va chiét bang etyl axetat. Rtra 16p hitu co bing nudc cit va nude mudi bao hoa, lam
kho trén natri sulfat khan, va ¢6. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat :
n-hexan = 1 : 9) thu dugc hop chét néu & d& muc 7-a & dang chét 1ong khong mau (4,5 g,
90%).

'"H NMR (CDCls, 400MHz), & ppm: 4,74 (s, 2H), 3,42 (t, 4H), 2,17 (t, 4H), 1,46 (s, 9H)

(Budc 2) Diéu ché 8-tert-butyl-3-etyl-1-oxa-2,8-diazaspiro[4.5]dec-2-en-3.8-dicarboxylat
(hop chéit 7-b)

Thém etyl (2Z)-2-clo-2-(hydroxyimino)axetat (1,2 g, 7,6 mmol), ma dugc tong hop
theo phuong phap da biét (Tetrahedron Letters, 2011, 52(43), 5656-5658) vao thé huyén

phu chira hop chit 7-a (1,0 g, 5,1 mmol) va natri hydro cacbonat (2,1 g, 0,025 mol) trong
etyl axetat (10 mL) & 0°C, khudy hdn hop nay trong 48 giv & nhiét do trong phong. Khi
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phan tng hoan thanh, pha lodng hdn hop phan tng bang nudc cat (100 mL) va chiét bang
etyl axetat. Rira 16p hiru co bang nudce cit va nude mudi bdo hoa, 1am kho trén natri sulfat
khan, va co. Tinh ché ph?m can bé'mg sic khi cot silicagel (etyl axetat : n-hexan=15:95 —
3 : 7) thu dugc hop chit néu & d& muc 7-b & dang chat rin mau vang (1,4 g, 93%).

MS m/z: 313 [M+1]"

(Buée 3) Diéu ché etyl 1-o0xa-2.8-diazaspiro[4.5]dec-2-en-3-carboxylat hydroclorua (hop
chét 7-¢)
Thém dung dich hydro clorua dioxan 4 N (2 mL) vao dung dich chtra hgp chéat 7-b

(0,10 g, 0,32 mmol) trong metylen clorua (2 mL) va khudy hdn hop phan ting trong 1 gid
& nhiét do trong phong. Khi phan tng hoan thanh, loai bé dung mo6i thu dugce hop chét néu
& dé muc 7-c¢ & dang chét rdn mau be (80 mg), chét rin nay sau d6 duge st dung cho phan
tng tiép theo ma khong can tinh ché tiép.

MS m/z: 213 [M+1]"

'"H NMR (CDCl3, 400MHz), 8 ppm: 9,79 (br, 2H), 4,37 (m, 2H), 3,52-3,24 (m, 4H), 3,07
(s, 2H), 2,38-2,21 (m, 2H), 2,18-2,08 (m, 1H), 1,39 (t, 3H)

(Buéc 4) Dibu ché axit 8-[2-({[3-(triflometoxy)phenyl]mety]l}amino)pyrimidin-5-

carbonyl]-1-oxa-2.8-diazaspiro[4.5]dec-2-en-3-carboxylic (7)

Ngoai trir, hop chat 7-c va hop chét im-2b duge st dung thay cho hop chét im-7 va
hop chit 1-b dwoc mo ta trong Vi du 1-1 mot cdch twong (mg, phan tng dugc tién hanh
theo phuong thirc gidng véi phwong thirc & Bude 3 ctia Vi du 1-1 thu dugce hop chét néu ¢
dé muc 7.

MS m/z: 480 [M+1]*

"H NMR (DMSO-dg, 400 MHz), & ppm: 13,50 (br, 1H), 8,39 (s, 2H), 8,28 (t, 1H), 7,44 (t,
1H), 7,32-7,18 (m, 3H), 4,57 (d, 2H), 3,68-3,48 (m, 4H), 3,00 (s, 2H),

1,82-1,72 (m, 4H)

[Vi du 1-8] Diéu ché 5-(3-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-ylmetyl}-1-
oxa-2,8-diazaspiro[4,5]dec-2-en-8-carbonyl)-N-{[3-
(triflometoxy)phenyl]metyl}pyrimidin-2-amin (hop chét 8)
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(Buéc 1) Didu ché tert-butyl-3-(hydroxymetyl)-1-oxa-2.8-diazaspiro[4.5]dec-2-en-8-

carboxvlat (hop chit 8-a)

Thém natri borohydrua (0,46 g, 0,012 mol) & 0°C vao dung dich chira hop chét 7-c
(1,47 g, 4,70 mmol) trong etanol (10 mL), va khudy hdn hop phan ung trong 1 gi& & nhiét
do trong phong trong madi truedng khi nito. ChAm dit phan Gmg bang cach bd sung nudc cat
(30 mL), va chiét hdn hop nay bing etyl axetat. Rira 16p hitu co bing nudc cit va nudc
mudi bdo hoa, 1am kho trén natri sulfat khan, va cd thu dugc hgp chit néu & d& muc 8-a &
dang chit rin mau tring (1,25 g, 98%).
MS m/z: 271[M+1]*

| (Budc 2) Diéu ché tert-butyl-3-formyl-1-oxa-2,8-diazaspiro[4.5]dec-2-en-8-carboxylat

(hop chét 8-b)

Thém mangan oxit (IT) (8,75 g) vao dung dich chtra hop chét 8-a (1,25 g, 4,62 mmol)

trong metylen clorua (70 mL), va khudy hdn hop phan mg trong 23 gid & nhiét do trong
phong. Khi phan tng hoan thanh, loai bo khéi lugng khong tan bang cach loc qua dém
Xelit, va ¢b dich loc duéi 4p sudt giam thu dugc hop chit néu & dé muc 8-b & dang chit

rin mau xam (0,55 g, 44%).
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MS m/z: 269[M+1]"
(Bu6c_3) Diéu ché tert-butyl-3-{1H.4H,5H,6H,7H-[1.2,3]triazolo[4.5-c]pyridin-5-

vimetyl} 1-oxa-2.8-diazaspiro[4.5]dec-2-en-8-carboxylat (hop chét 8-¢)

Bing cach sir dung hop chét 8-b (0,4 g, 1,5 mmol) thay cho 6-C, phzn tmg dugec tién
hanh theo phuong thirc gidng véi phuong thirc & Budce 4 ctia Vi du 1-6 thu dugce hop chét
néu & dé muc 8-c & dang chit rin mau tring (0,31 g, 55%).

MS m/z: 377 [M+1]+.

"H NMR (CDCl3, 400MHz), 6 ppm: 11,29 (s, 1H), 3,73 (s, 2H), 3,65 (m, 2H), 3,49 (s, 2H),
3,39 (t, 2H), 2,87 (s, 4H), 2,79 (s, 2H), 1,83 (d, 2H), 1,65 (t, 2H), 1,46 (s, 9H)

(Bugc 4) Piéu ché 3-{1H.4H,5H.6H,7H-[1,2.3]triazolo[4.5-c]pyridin-5-ylmetyl} 1-oxa-
2.8-diazaspiro[4.5]dec-2-en hydroclorua (hop chét 8-d)

Béng cach st dung hqp chit 8-c (0,31 g, 0,82 mmol) thay cho 6-1, phan tng duoc
tién hanh theo phuong thirc gidng véi phwong thirc & Bude 5 ciia Vi dy 1-6 thu dugc hop
chét néu & d& muyc 8-d vé mit dinh lugng & dang chét rin mau tring (0,27 g).

MS m/z: 313 [M+1]"
(Budc 5) Diéu ché 5-(3-{1H.4H,5H.6H,7H-[1.2.3]triazolo[4.5-c]pyridin-5-ylmetyl}-1-

oxa-2.8-diazaspiro[4,5]dec-2-en-8-carbonyl)-N-{[3-(triflometoxy)phenyl|metyl }

pyrimidin-2-amin (hop chét 8)

Ngoai trir viéc hgp chét 8-d va hop chit im-2b dugc st dung mot cach tuwong tGng
thay cho hop chét im-7 va hop chét 1-b duge mo ta trong Vi du 1-1, phén tng dugc tién
hanh theo phuong thirc gibng v6i phuong thire & Bude 3 cta Vi du 1-1 thu dugc hop chat
néu & d& muc 8.

MS m/z: 572 [M+1]"

'HNMR (CDCl; 400MHz), 3 ppm: 11,57 (s, 1H), 8,45 (s, 2H), 7,36 (t, 1H), 7,27 (d, 1H),
7,19 (s, 1H), 7,13 (d, 1H), 5,85 (t, 1H), 4,71 (d, 2H), 3,73 (s, 2H), 3,58 (m, 2H), 3,50 (s,
2H), 2,87 (s, 4H), 2,84 (s, 2H), 1,94 (m, 2H), 1,74 (m, 2H), 1,59 (s, 2H)

[Vi du 19] Didu ché  1-(1H-1,2,3-benzotrizol-5-yl)-3-metyl-8[2-({[3-

(triflometoxy)phenyl]metyl}amino)pyrimidin-5-carbonyl]-1,3,8-triazaspiro[4,5]-decan-
2,4-dion (hop chit 9)
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(Bude 1) Pidu ché tert-butyl 4-[(1H-1,2.3-benzotriazol-5-yl)amino]-4-xyanopiperidin-1-

carboxylat (hop chit 9-a)

Thém trimetylsilyl xyanua (0,51 g, 5,12 mmol) & 0 °C vao dung dich chira 4-(tert-
Butoxycarbonyl)piperidon (0,59 g, 2,96 mmol) va 5-amino-1H-benzotriazol (0,34 g, 2,56
mmol) trong axit axetic (3 mL). Sau d6, sau khi x6i khi nito, khudy hdn hgp phan tng trong
15 gid & nhiét d trong phong. Khi phan tmg hoan thanh, pha loang hdn hop nay bang dung
dich amoni clorua trong nuéc bdo hoa va chiét bang etyl axetat. Rira 16p hitu co bing nuéc
cht va nudc mudi bdo hoa, 1am kho trén natri sulfat khan, va c6. Tinh ché phén can bé‘lng
sdc khi cot silicagel (etyl axetat : n-hexan=1:1 — & : 2) thu dugc hop chét néu & dé muc
9-a vé mat dinh luong & dang chit rin mau nau nhat (0,9 g).

MS m/z: 343 [M+1]"

'H NMR (CDCl3, 400MHz),  ppm: 7,84(d, 1H), 7,22(s, 1H), 6,83(d, 1H), 4,34(s, 1H),
4,00(s, 2H), 3,33 (t, 2H), 2,40(d, 2H), 1,92-1,85 (m, 2H), 1,48 (s, 9H)

(Budc 2) Pidu ché benzyl 5-({1-[(tert-butoxy)carbonyl]-4-xyanopiperidin-4-yl}amino)-
1H-1.2.3-benzotriazol-1-carboxylat (hop chét 9-b)

Thém kali cacbonat (0,84 g, 6,05 mmol) va benzyl cloroformat (0,64 mL, 4,46
mmol) & 0°C vao dung dich chtra hgp chét 9-a (0,9 g, 2,6 mmol) trong hon hop dung moi
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chira tetrahydrofuran (5 mL) va nuée cat (5 mL), va khudy hdn hop nay trong 1 gid & nhiét
do trong phong. Khi phan ting hoan thanh, pha lodng hdn hop nay bang nudc cit (30 mL)
va chiét bang etyl axetat. Rira 16p hitu co bing nuéc cit va nude mudi bdo hoa, lam khd
trén natri sulfat khan, va sau d6 ¢6. Tinh ché phan cin bing sic khi cot silicagel (etyl axetat
: n-hexan =4 : 6) thu dugc hop chit néu & dé muc 9-b & dang chét rin mau vang (1,12 g,
92%).

MS m/z: 477 [M+1]*

"H NMR (CDCl3, 400MHz), 8 ppm: 7,97(d, 1H), 7,64(d, 1H), 7,56(d, 1H), 7,46-7,37 (m,
3H), 7,21-7,18 (dd, 1H), 4,04(br, 2H), 3,29(t, 2H), 2,38(d, 2H), 1,87-1,81 (m, 2H), 1,47(s,
9H)

(Bude 3) Piéu ché tert-butyl 1-{1-[(tert-butoxy)carbonyl]-1H-1.2.3-benzotriazol-5-yl}-

2.4-dioxo-1.3.8-triazaspiro[4.5]decan-8-carboxylat (hop chét 9-¢)

Thém closulfonyl isoxyanat (10 mg, 0,70 mmol) & 0°C vao dung dich chtra hop chét
9-b (315 mg, 0,64 mmol) trong metylen clorua (4 mL), va khudy hén hop phan tng trong
1 gi. Thém dung dich axit clohydric 2N trong nuéc (1 mL) va etanol (5 mL) vao hdn hop
phan tng, va khudy hdn hop nay & 80°C trong 1 gio. Sau khi lam ngudi dén nhiét do trong
phong, loai bé dung méi va thém dung dich chura di-tert-butyl dicacbonat (0,37 mL, 1,6
mmol) trong tetrahydrofuran (3 mL) vao hdn hop nay. Sau khi diéu chinh d6 pH = 9 bang
cach bd sung dung dich natri hydroxit 1 N trong nuéc, khudy hdn hop nay trong 4 gior &
nhiét do trong phong. Khi phan tng hoan thanh, pha loang hdn hop bang nude cit (80 mL)
va chiét bang etyl axetat. Rira 16p hitu co bang nudc cat va nude mudi bao hoa, 1am kho
trén natri sulfat khan, va sau d6 co. Tinh ché phén cin bang séc khi cot silicagel (etyl axetat
:n-hexan = 1 : 1) thu duoc hop chit néu & dé muc 9-¢ & dang chét rin mau tring (240 mg,
75%).
MS m/z: 487 [M+1T*
"H NMR (CDCls, 400MHz), 8 ppm: 8,26-8,17 (m, 2H), 8,00(d, 1H), 4,66(bs, 2H), 4,10 (br,
1H), 3,50 (br, 2H), 2,03(d, 2H), 1,78 (m, 11H), 1,37 (s, 9H)

(Budce 4) Diéu ché tert-butyl 1-{1-[(tert-butoxy)carbonyl]-1H-1.2.3-benzotriazol-5-y1}-3-

metyl-2.4-dioxo-1.3.8-triazaspiro[4.5]decan-8-carboxylat (hop chét 9-d)

Thém natri hydrua (11 mg, 0,29 mmol) & 0°C vao dung dich chira hop chit 9-c
(93 mg, 0,19 mmol) trong N,N-dimetylformamit (1,5 mL), va khudy hdn hop nay trong 20

-73-



37650

phiit & nhiét d9 trong phong. Sau khi 1am ngudi lai xudng 0°C, thém iodometan (0,014 mL,
0,23 mmol) vio, va khudy hon hop nay trong 30 phut & nhiét do trong phong. Khi phan
g hoan thanh, pha loing hdn hop nay bang nudc cit (30 mL) va chiét bang etyl axetat.
Rira 16p hitu co béng nude cit va nude mudi bao hoa, 1am kho trén natri sulfat khan, va
sau d6 cb. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-hexan = 1 : 1) thu
| dugc hop chit néu ¢ dé muc 9-d & dang chét rin mau trang (73 mg, 77%).

MS m/z: 501 [M+1]*

'H NMR (CDCls, 400MHz), & ppm: 8,22-8,17(m, 1H), 7,99(d, 1H), 7,26(d, 1H), 4,08(br,
2H), 3,56 (br, 2H), 3,15(s, 3H), 1,96(d, 2H), 1,79(m, 11H), 1,38(s, 9H)

(Budc 5) DPidu ché 1 1H-1.2.3-benzotriazol-5-y1)-3-metyl-1.3.8-triazaspiro[4.5]decan-
2.4-dion (hop chét 9-¢)

Biang cach sir dung hop chét 9-d (73 mg, 0,14 mmol) thay cho hop chit 6-d, phan
g dugc tién hanh theo phuong thirc gidng véi phuwong thirc & Bude 5 cta Vi du 1-6 thu
dugce hop chit néu & dé muc 9-e vé mat dinh lugng & dang chit rin mau vang (38 mg,
75%).
MS m/z: 315 [M+1]"
"H NMR (DMSO-ds, 400MHz), § ppm: 8,97(s, 1H), 8,15-7,98 (m, 2H), 7,39(d, 1H), 3,39-
3,26 (m, 4H), 2,99(s, 3H), 2,35(d, 2H), 1,96-1,88 (m, 2H)
(Budce 6) Diéu ché 1-(1H-1.2.3-benzotrizol-5-y1)-3-metyl-8[2-({[3-

(triflometoxy)phenyl]metyl}amino)pyrimidin-5-carbonyl]-1,3.8-triazaspiro[4.5]-decan-
2.4-dion (hop chét 9)

Ngoai trir rang, thay cho hop chit im-7 va hop chét 1-b dugc mé ta trong Vi du 1-

1, hop chét 9-¢ va hop chit im-2b dugc st dung mét cach twong tng, phan tmg dugc tién

hanh theo phwong thirc gidng véi phuong thirc & Bude 3 ciia Vi du 1-1 thu duge hop chét

néu & d& muc 9.

MS m/z: 596[M+1]*

"H NMR (CDCl3, 400MHz), & ppm: 8,33(s, 2H), 7,72(br, 2H), 7,34(t, 1H), 7,26-7,22(m,
1H), 7,16-7,11 (m, 3H), 5,85(s, 1H), 4,67(d, 2H), 3,89(br, 4H), 3,17(s, 3H), 2,05—1,83 (m,

4H)

[Vi du 1-10] Diéu ché N-{[(5S)-2-0x0-3-(2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-1,3-

oxazolidin-5-yl|metyl}-2-({[3-(triflometoxy)phenyl|metyl} amino)pyrimidin-5-
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carboxamit (hop chit 10)
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(Bude 1) Didu ché 6-nitro-2.3-dihydro-1.3-benzoxazol-2-on (hop chat 10-a)

Thém 1,1'-carbonyldiimidazol (3,79 g, 23,35 mmol) vao dung dich chira 2-amino-
5-nitrophenol (3,0 g, 0,013 mol) trong tetrahydrofuran (50 mL). Sau khi khudy trong 4 gid
& 100°C, 1am ngudi hdn hop dén nhiét do trong phong va khudy trong 9 gio. Khi phan tmg
hoan thanh, loai bé dung mo1 bang cach c6 dudi 4p sudt giam, va pha loing phan cin bing
dung dich axit clohydric 2N trong nudc va chiét bang etyl axetat. Rita 16p hiru co bang
nude cat va nude mudi bdo hoa, 1am kho trén natri sulfat khan, va cd thu dugc hop chét
néu & d& muc 10-a & dang chét rin mau nau nhat (3,49 g, 99%). |

| MS m/z: 181 [M+1]"
'H NMR (DMSO-ds, 400MHz), & ppm: 12,42 (br, 1H), 8,21 (d, 1H), 8,14 (dd, 2H), 7,29
(d, 1H)
(Buéc 2) Pidu ché 6-nitro-3-(triphenylmetyl)-2.3-dihydro-1.3-benzoxazol-2-on (hop chat
10-b)
Thém lan luogt trietylamin (1,1 mL) va triphenylmetyl clorua (TrCl, 930 mg, 3,33

-75-



37650

mmol) & 0°C vao dung dich chira hgp chét 10-a (0,50 g, 2,8 mmol) trong metylen clorua
(20 mL), va khudy hén hop nay trong 9 gio & nhiét d trong phong. Khi phan ‘img hoan
thanh, pha lodng hdn hop nay bang nuéc cét, va chiét bang etyl axetat. Lam kho 16p hitu
co trén natri sulfat khan va cb. Xt 1y phan cin bang dietyl ete, va thu hdi két tua, rira bang
n-hexan thu dugc hop chét néu & d& muc 10-b v& mit dinh lugng & dang chét rdn mau be
(1,26 g).
MS m/z: 423 [M+1]*
'"H NMR (CDCl3, 400MHz), 6 ppm: 8,01 (d, 1H), 7,82 (dd, 1H), 7,45-7,29 (m, 15H), 6,15
(d, 1H)
(Buéc 3) Diéu ché 6-amino-3-(triphenylmetyl)-2.3-dihydro-1,3-benzoxazol-2-on (hop
chét 10-c)

Thém Pd/C (10% theo khdi lugng, 0,63 g) vio dung dich chtra hop chét 10-b (1,26

g, 2,78 mmol) trong metanol (20 mL), va khudy trong 3 gi® & nhiét d trong phong trong
moi truong khi hydro (1 atm). Loai bo chét xuc tac bang cach loc qua dém Xelit. Sau khi
rira bang metanol, co dich loc duéi &p sut giam thu duoc hop chit néu & d& muc 10-c vé
mat dinh lugng & dang chét rin mau be (1,21 g).

MS m/z: 393 [M+1]*

'H NMR (CDCls, 400MHz), & ppm: 7,47-7,21 (m, 15H), 7,12 (d, 1H), 6,50 (d, 1H), 6,13
(dd, 1H), 5,81 (d, 1H), 3,55 (br, 2H)

(Budc 4) Diéu ché etyl N-[2-oxo0-3-(triphenylmetyl)-2.3-dihydro-1.3-benzoxazol-6-
yl]carbamat (hop chit 10-d)

Thém dung dich natri cacbonat 1 N trong nudc (4,2 mL) va etyl cloroformat (0,32
mL, 3,33 mmol) ¢ 0°C vao dung dich chira hgp chét 10-¢ (1,21 g, 2,78 mmol) trong metylen
clorua (10 mL). Khudy hdn hop phan mg trong 2 gio & nhiét do trong phong. Khi phéan
g hoan thanh, pha lodng hdn hgp nay bang nudc cat, va chiét bang metylen clorua. Lam
kho 16p hitu co trén natri sulfat khan, va ¢d. Tinh ché phan cin bang sic khi cot silicagel
(etyl axetat : n-hexan = 1 : 9) thu duoc hop chit néu & dé& muc 10-d & dang chét rin mau
trang (0,84 g, 65%).
MS m/z: 465 [M+1]*
'"H NMR (DMSO-dg, 400MHz), & ppm: 9,64 (s, 1H), 7,49-7,24 (m, 15H), 6,83 (d, 1H),
5,94 (d, 1H), 5,72 (s, 1H), 4,09 (m, 2H), 1,21 (t, 3H)
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(Bude 5) Diéu ché 6-[5-(hydroxymetyl)-2-0x0-1.3-oxazolidin-3-y1]-3-(triphenylmetyl)-
2 .3-dihydro-1.3-benzoxazol-2-on (hop chét 10-¢)
Thém tung giot lithi tert-butoxit 2,2 M (1,54 mL, 3,08 mmol) & 0 °C vao dung dich

chtra hop chét 10-d (840 mg, 1,81 mmol) trong hdn hop dung mbi chira tetrahydrofuran (4
mL) va N,N-dimetylformamit (2 mL). Sau khi khudy trong 30 phut & 0°C, thém 14n luot
R-(-)-glyxin butyrat (0,4 mL, 2,8 mmol) va metanol (0,08 mL), va khudy hén hop phan
ung trong 4 gio ¢ nhiét do trong phong. Sau khi thém dung dich amoni clorua trong nugc
bdo hoa dé chim dut phan Gng, chiét hdn hop niy bing etyl axetat. Rira 16p hitu co bing
nude cat, 1am kho trén natri sulfat khan, va ¢6. Sau d6 tinh ché phan can bang sic khi cot
silicagel (etyl axetat : n-hexan = 55 : 45) thu dugc hop chét néu & d& muc 10-¢ & dang chét
ran mau hdng (563 mg, 63%).

MS m/z: 493 [M+1]"

"H NMR (CDCls, 400MHz), 8 ppm: 7,49-7,22 (m, 16H), 6,93 (dd, 1H), 5,99 (d, 1H), 4,72
(m, 1H), 3,99-3,88 (m, 3H), 3,76-3,71 (m, 1H), 1,86 (t, 1H).

(Bude 6) DPidu ché 6-[5-(hydroxymetyl)-2-oxo0-1,3-oxazolidin-3-y1]-2,3-dihydro-1,3-

benzoxazol-2-on (hop chét 10-)

Thém lan luot anisol (0,2 mL) va axit trifloaxetic (1,5 mL) vao dung dich chita hgp
chét 10-e (0,35 g, 0,71 mmol) trong metylen clorua (2 mL), va khudy hén hop phan ung
trong 14 gid & nhiét do trong phong. Khi phan tmg hoan thanh, loai bé dung moi bang cach

6 duéi ap sudt giam va thém dietyl ete vao phan cin. Thu hoi két tiia va rira bang dietyl
ete thu dugc hgp chit néu & d& muc 10-f vé mit dinh lugng & dang chét rin mau héng (0,18
g).

MS m/z: 251 [M+1]*
'"H NMR (DMSO-ds, 400MHz), 8 ppm: 11,66 (br, 1H), 7,57 (s, 1H), 7,26 (dd, 1H), 7,12
(d, 1H), 5,05 (m, 1H), 4,70-4,62 (m, 2H), 4,21 (t, 1H), 3,91 (dd, 1H)

(Buée 7) DPidu ché [2-0x0-3-(2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-1.3-oxazolidin-5-

vllmetyl metansulfonat (hop chit 10-g)

Thém lan luot trietylamin (0,15 mL, 1,06 mmol) va metansulfonyl clorua (0,07 mL,
0,85 mmol) & 0°C vao dung dich chtra hop chét 10-f (0,18 g, 0,71 mmol) trong metylen
clorua (3 mL), va khudy hdn hop nay trong 1 gio. Khi phan (g hoan thanh, pha logng hon

hop nay bang nuéc cit (20 mL) va chiét bang metylen clorua. Rira 16p hitu co bing nudc
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cAt, 1am kho trén natri sulfat khan, va c6. X ly ph?m can béng dietyl ete dé tao ra chét ran.
Thu hdi két tia va rira bang dietyl ete thu dugc hop chét néu & dé muc 10-g & dang chit
ran mau be (0,21 g, 90%).

MS m/z: 329 [M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 7,79-7,74(m, 1H), 7,57-7,52(m, 1H), 7,42-7,36(m,
1H), 5,08(m, 1H), 4,72-4,49(m, 2H), 4,23(t, 1H), 3,94(dd, 1H), 3,67(s, 3H)

(Buéc 8) Didu ché 6-[5-(azidometyl)-2-0x0-1.,3-0xazolidin-3-y1]-2.3-dihydro-1.3-

benzoxazol-2-on (hop chét 10-h)

Thém natri azit (0,10 g, 1,60 mmol) vao dung dich chtra hop chét 10-g (0,21 g, 0,64
mmol) trong N,N-dimetylformamit (3 mL), va khudy hdn hop nay trong 3 gir & 90°C. Khi
phan ung hoan thanh, lam ngudi hdn hop dén nhiét do trong phong, pha lodng bang nudc
ct, va chiét bang etyl axetat. Rtra 16p hitu co bang nude ct, 1am kho trén natri sulfat khan,
va ¢6. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-hexan =1 : 1) thu dugc
hop chat néu & dé muc 10-h & dang chét ran mau be (33 mg, 18%).
MS m/z: 276 [M+1]*
'H NMR (DMSO-d¢, 400MHz), § ppm: 11,65(br, 1H), 7,60(s, 1H), 7,27(d, 1H), 7,11(d,
1H), 4,88 (m, 1H), 4,14(t, 1H), 3,82-3,64 (m, 3H)

(Buéc_9) Dibu ché 6-[5-(aminometyl)-2-0x0-1.3-0xazolidin-3-yl]-2.3-dihydro-1.3-

benzoxazol-2-on (hop chét 10-i)
Thém Pd/C (10% theo khéi luong, 50 mg) vio dung dich chira hop chat 10-h (82

mg, 0,30 mmol) trong metanol (5 mL), va khudy hdn hop ndy trong 5 gid & nhiét d§ trong
phong trong méi trudong khi hydro (1 atm). Loai bo chét xtc tac bang cach loc qua dém
Xelit. Sau khi rira béng metanol, co dich loc duéi ap suit giam thu dugc hop chét néu & dé
muc 10-i & dang chit ran mau be (45 mg, 60%).

MS m/z: 250 [M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 7,53 (s, 1H), 7,20 (d, 1H), 7,03 (d, 1H), 4,56 (m,
1H), 4,01 (t, 1H), 3,82 (t, 1H), 2,83-2,73 (m, 2H)

(Budc 10) Didu ché N-{[(5S)-2-0x0-3-(2-0x0-2,3-dihydro-1.3-benzoxazol-6-yl)-1.3-

oxazolidin-5-ylimetyl}-2-({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-

carboxamit (hop chét 10)

Ngoai trir, thay cho hop chét im-7 va hop chét 1-b duge md ta trong Vi du 1-1, hop

chat 10-i va hop chét im-2b dugc st dung mot cach twong ng, phan img dugc tién hanh
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theo phuong thirc gidng véi phuong thirc & Budce 3 ctia Vi du 1-1 thu duge hop chét néu &
dé muc 10.

MS m/z: 545 [M+1]*

'"H NMR (DMSO-ds, 400MHz), & ppm: 11,62 (m, 1H), 8,67-8,67 (m, 3H), 8,40 (t, 1H),
7,58-7,02 (m, 7H), 4,81 (m, 1H), 4,59 (d, 2H), 4,15 (t, 1H), 3,86-3,81 (m, 1H), 3,64-
3,52 (m, 2H)

[Vi du 1-11] Diéu ché axit 3-[2-0x0-5-({[2-({[3-
(triflometoxy)phenyl]metyl }amino)pyrimidin-5-yl]formamido jmetyl)-1,3-oxazolidin-3-
yl]benzoic (hop chit 11)
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(Budce 1) Pidu ché etyl 3-[(etoxycarbonyl)amino]benzoat (hop chét 11-a)

Bing cach sir dung etyl 3-aminobenzoat(1,0 g, 6,05 mmol) thay cho hop chét 10-c,
phan Umg dugc tién hanh theo phuong thirc gidng v6i phuong thitc & Bude 4 cta Vi dy 1-
10 thu dugc hop chit néu & dé muc 11-a & dang chat rin mau hong (1,4 g, 98%).
MS m/z: 238 [M+1]*
"H NMR (CDCls, 400MHz), 8 ppm: 7,92 (s, 1H), 7,78-7,72 (m, 2H), 7,39 (t, 1H), 6,67 (br,
1H), 4,37 (m, 2H), 4,24 (m, 2H), 1,39 (t, 3H), 1,32 (t, 3H)

(Buéc 2) Didu ché etyl 3-[(5R)-5-(hydroxymetyl)-2-oxo-1.3-oxazolidin-3-yl]benzoat (hop
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chit 11-b)

Bang cach st dung hop chét 11-a (1,0 g, 4,2 mmol), dugc didu ché & bude trén
(Budc 1), thay cho hop chét 10-d, phan tmg dugc tién hanh theo phwong thire gidng véi
phuong thiue & Bu’('rc. 5 cia Vi du 1-10 thu duoc hgp chét néu & dé muc 11-b & dang chét
rin mau hong nhat (0,9 g, 83%).

MS m/z: 266 [M+1]*

"H NMR (CDCl3, 400MHz), § ppm: 8,30-8,15 (m, 2H), 8,05 (d, 1H), 7,69 (t, 1H), 5,02 (m,
1H), 4,61 (m, 2H), 4,38-4,20 (m, 3H), 4,08-3,39 (m, 1H), 2,29 (t, 1H), 1,63 (t, 3H)

(Bu6c 3) Pidu ché etyl 3-[(5R)-5-[(metansulfonyloxy)metyl]-2-oxo-1,3-oxazolidin-3-

yllbenzoat (hop chét 11-¢)

Biang cach st dung hop chét 11-b (0,4 g, 1,5 mmol), duoc didu ché & budc trén
(Budrc 2), thay cho hop chit 10-f, phan tng duoc tién hanh theo phwong thirc giéng véi
phuong thirc & Bude 7 ctia Vi du 1-10 thu dugce hop chit néu & dé muc 11-c¢ v& mit dinh
luong & dang chit 16ng mau hong (0,6 g).

MS m/z: 344 [M+1]"
"H NMR (CDCl3, 400MHz), 8 ppm: 8,02-7,94(m, 2H), 7,84(d, 1H), 7,47(t, 1H), 4,97(m,
1H), 4,56-4,36 (m, 4H), 4,23(t, 1H), 4,02(m, 1H), 3,93(s, 2H), 3,11(s, 3H), 1,40(t, 3H)

(Buéc 4) Diéu ché etyl 3-[(5R)-5-(azidometyl)-2-0x0-1,3-0xazolidin-3-yl]benzoat (hop
chét 11-d)

Bing céach st dung hop chét 11-¢ (0,6 g, 1,5 mmol), dugc diéu ché & bude trén

(Budc 3), thay cho hop chit 10-g, phan tig dugc tién hanh theo phuong thic gibng véi
phuong thirc & Bude 8 cia Vi du 1-10 thu dugc hop chét néu & d& muc 11-d & dang chit
rin mau be (0,2 g, 47%).
MS m/z: 291 [M+1]*
"H NMR (CDCls, 400MHz), 8 ppm: 8,07-8,04(m, 1H), 7,92(s, 1H), 7,84(d, 1H), 7.47(t,
1H), 4,82(m, 1H), 4,39(m, 2H), 4,16(t, 1H), 3,93(m, 1H), 3,74(dd, 1H), 3,62(dd, 1H),
1,41(t, 3H)
(Budc 5) Diéu ché etyl 3-[(5S)-5-(aminometyl)-2-oxo-1.3-oxazolidin-3-yl]benzoat (hop
chét 11-¢)

Béng cach sir dung hop chat 11-d (0,2 g, 0,7 mmol), duoc diéu ché & budc trén

(Budc 4), thay cho hop chét 10-h, phan tmg dugc tién hanh theo phuong thirc gidng v6i
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phuong thirc & Buée 9 ciia Vi du 1-10 thu duoc hop chét néu & dé muc 11-e & dang chét
long mau vang (0,18'g, 95%).

MS m/z: 265 [M+1]"

'H NMR (CDCls, 400MHz), § ppm: 8,08-8,06(m, 1H), 7,94(s, 1H), 7,81(d, 1H), 7,45(t,
1H), 4,71(m, 1H), 4,38(m, 2H), 4,11(t, 1H), 3,94(m, 1H), 3,18-2,92(m, 2H), 1,40(t, 3H)
(Budc 6) Diéu ché axit 3-[2-ox0-5-({[2-({[3-(triflometoxy)phenyl]mety]}amino)

pyrimidin-5-yl]formamido}metyl)-1,3-oxazolidin-3-yl]benzoic (hop chét 11)

Ngoai trir, thay cho hop chit im-7 va hop chét 1-b duge mé ta trong Vi du 1-1, hop
chit 11-e va hop chét im-2b dugc st dung mot cach tuong tmg, phan tmg duge tién hanh
theo phuong thirc giéng v6i phuong thirc & Bude 3 ctia Vi du 1-1 thu dugce hop chét néu &
dé muc 11.

MS m/z: 532 [M+1]"

'H NMR (DMSO-ds, 400MHz), & ppm: 13,10(br, 1H), 8,75-8,66(m, 3H), 8,39(t, 1H),
8,14(s, 1H), 7,78-7,66(m, 2H), 7,54-7,41(m, 2H), 7,35-7,19(m, 3H), 4,84(m, 1H), 4,59(d,
2H), 4,21(t, 1H), 3,92(dd, 1H), 3,64-3,59(m, 2H)

[Vidu 2]

[Vi du 2-11 Pidu ché 1-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-3-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl} propan-1-on
(hop chét 12) |
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(Budc 1) Diéu ché rert-butyl 3-{1H.4H,5H.6H,7H-[1,2.3]triazolo[4.5-c]pyridin-5-

yIpropanoat (hop chét 12-a)

Thém tert-butyl acrylat (0,1 mL, 0,68 mmol) va trietylamin (0,2 mL, 1,6 mmol) &
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0°C trong moi fruc‘mg khi nito vao dung dich chira hop chit im-7 (0,1 g, 0,62 mmol) trong
metylen clorua (1 mL), va khudy hdn hop nay trong 6 gir & nhiét do trong phong. Sau khi
1am ngudi hdn hop phan tng dén nhiét do trong phong, c6 dung moi dudi ap suat giam.
Tinh ché phdn cin bang sic khi cot silicagel (metanol: metylen clorua = 3 : 97) thu duoc
hop chit néu & d& muyc 12-a & dang chat 1éng khong mau (99 mg, 67%).

MS m/z: 253 [M+1]*

"H NMR (CDCls, 400MHz), & ppm: 3,89(s, 2H), 3,41(s, 2H), 3,01(t, 2H), 2,91-2,88(m,
2H), 1,49(s, 9H)

(Budc 2) Didu ché axit 3-{1H.4H,5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl} propanoic
(hop chét 12-b)

Thém tir tr dung dich hydro clorua dioxan 4 N (1 mL) & 0°C vao dung dich chtra
hop chét 12-a (99 mg, 0,42 mmol) trong metylen clorua (1 mL), va khudy hdn hop nay
trong 2 gio ¢ nhiét dJ trong phong. Loai bé dung moi bang cach cd dudi 4p sudt giam thu
duoc hop chit néu & d& muc 12-b v& mit dinh luong & dang chét 16ng mau tring (90 mg).
MS m/z: 197 [M+1]*

(Budc 3) 1-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}piperazin-1-yl)-3-
{1H.4H,5H.6H.7H-[1,2.3]triazolo[4.5-c]pyridin-5-y1}propan-1-on (hop chét 12)

Thém lan luot N,N-diisopropyletylamin (0,14 mL, 0,80 mmol) va benzotriazol-1-yl
oxy-tripyrolidinophosphoni hexaflophosphat (0,13 g, 0,24 mmol) & 0°C vao dung dich
chira hop chét 12-b (49 mg, 0,21 mmol) va hop chét im-5a (60 mg, 0,16 mmol) trong N,N-
dimetylformamit (2 mL), va khudy hén hop nay trong 3 gid & nhiét do trong phong duéi
dong nito. Khi phan tng hoan thanh, pha lodng hén hgp nay bang nude cit (30 mL) va
chiét bang etyl axeta;t. Rira 16p hitu co bang nudc cit va nwde mudi bao hoa, 1am khd trén
natri sulfat khan, va sau d6 co. Tinh ché phéan cin bang sic khi cot silicagel (metanol:
metylen clorua =5 : 95) thu dugc hop chét néu & @& myc 12 & dang chit rin mau nga (27
mg, 36%).

MS m/z: 474 [M+1]*
'"H NMR (CDCls, 400MHz), & ppm: 8,07(s, 2H), 7,24-7,18 (m, 4H), 5,16(m, 1H), 4,74(m,
1H), 3,84-3,62 (m, 6H), 3,42-3,34 (m, 2H), 3,04-2,82 (m, 12H), 2,82-2,62 (m, 2H)

[Vi du 2-2] Diéu ché 3-{1H4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1}-1-{4-[2-
({[3(triflometoxy)phenyl]metyl }amino)pyrimidin-5-yl]piperazin-1-yl}propan-1-on (hop
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chét 13)

N /\)L

Wy

Ngoai trir viéc hop chat im-5b dwgc st dung thay cho hop chét im-5a, phan tng
duoc tién hanh theo phuong thirc gibng véi phuong thirc & Vi du 2-1 thu dugc hop chét
néu & dé muc 13 & dang chit rin mau vang.

MS m/z: 532 [M+1]"

"H NMR (CDCl3, 400MHz), 6 ppm: 8,06(s, 2H), 7,34(t, 1H), 7,28(d, 1H), 7,20(s, 1H),
7,12(d, 1H), 5,43 (t, 1H), 4,64(d, 2H), 3,79(br, 2H), 3,75(s, 2H), 3,65(br, 2H), 3,03-
2,97(m, 6 H), 2,91-2,87(m, 4H), 2,67 (t, 2H)

[Vi du 2-3] Diéu ché 1-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperidin-1-y1)-3-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl} propan-1-on
(hop chit 14)

0
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H |
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Ngoai trir viéc hop chit im-6 dugc sir dung thay cho hop chét im-5a, phan tng dugc
tién hanh theo phuong thic gidng v6i phuong thitc & Vi dy 2-1 thu duge hop chét néu &
dé muc 14.
MS m/z: 473 [M+1]"
"H NMR (DMSO-ds, 400MHz),  ppm: 8,20(s, 2H), 7,29(d, 1H), 7,29-7,13 (m, 4H), 5,76(s,
1H), 4,58-4,52 (m, 2H), 4,06-4,03(m, 1H), 3,60(s, 2H), 3,25-3,04(m, 3H), 2,89-2,56(m, 12
H), 1,75-1,39(m, 4H)

[Vi du 2-4] Piéu ché 4-[3-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-3-oxopropyl]piperazin-1-sulfonamit (hop chét 15)
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(Bude 1) Diéu ché etyl 3-[4-({[(tert-butoxy)carbonyl]lamino}sulfonyl)piperazin-1-

yllpropanoat (hop chit 15-a)

Thém lan lugt closulfonyl isoxyanat (0,11 mL, 1,30 mmol) va tert-butanol (0,12
mL, 1,30 mmol) vao metylen clorua (2 mL) & 0°C, va khudy hén hop nay trong 30 phit &
nhiét do trong phong dudi dong nito, va 1am ngudi lai dén 0°C. Thém tir tir Ian lugt dung
dich chta etyl este cia axit 3-(piperazin-1-yl)propionic (240 mg, 1,082 mmol) trong
metylen clorua (3 mL) va trietylamin (0,75 mL, 5,41 mol) vao hdn hop phan tmg nay, va
khudy hdn hop nay trong 14 gid & nhiét do trong phong. Khi phan ttng hoan thanh, thém
dung dich axit clohydric 2N trong nude (20 mL) vao va chiét hn hop nay bang etyl axetat.
Rira 16p hitu co bang nude cit va nuéec mubi bao hoa, 1am kho trén natri sulfat khan, va
sau d6 co. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-hexan = 5:5 —
metanol: metylen clorua =1 : 9) thu dugc hgp chét néu & dé muc 15-a & dang chét rén mau
vang (174 mg, 44%).
MS m/z: 366 [M+1]"
"H NMR (DMSO-ds, 400MHz), 6 ppm: 4,72-4,09(m, 2H), 3,43(s, 4H), 2,79-2,52(m, 8H),
1,49(s, 9H), 1,28-1,24(m, 3H) |

(Buéec 2) Diéu ché axit 3-[4-({[(tert-butoxy)carbonyl]lamino}sulfonyl)piperazin-1-

yl]propanoic (hop chét 15-b)
Thém lithi hydroxit (110 mg, 2,63 mmol) vao dung dich chita hop chit 15-a (174

mg, 0,476 mmol) trong hdn hop dung méi chira tetrahydrofuran (2 mL) va nudce cat (1 mL),
va khudy hdn hop nay trong 5 gid & nhiét d trong phong. Khi phan mg hoan thanh, loai
b6 dung mdi bang cach cd duéi dp suét giam, va tinh ché phan cin bang sic khi cot silicagel
(metanol: metylen clorua =1:9 —2:8)thu duoc hgp chit néu & dé muc 15-b ¢ dang chét

ran mau tring (95 mg, 59%).
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MS m/z: 338 [M+1]*
"H NMR (DMSO-dg, 400MHz), 8 ppm: 3,17-3,14 (m, 4H), 2,57(t, 2H), 2,43(s, 4H), 2,37(t,
2H)
(Budce 3) Didu ché mubdi hydroclorua clia axit 3-(4-sulfamovlpiperazin-1-yl)propanoic (hop
chit 15-c)

Thém dung dich hydro clorua dioxan 4 N (1 mL) vao dung dich chira hop chat 15-

b (95 mg, 0,28 mmol) trong metylen clorua (1 mL) va khudy hdn hop nay trong 15 gid &
nhiét do trong phong. Khi phan tmg hoan thanh, c6 dung moi dudi ap sudt giam thu duoc
hop chit néu & d& myc 15-c vé mat dinh luong & dang chét rdn mau tring (72 mg).

MS m/z: 238 [M+1]"

"H NMR (DMSO-ds, 400MHz), § ppm: 7,11(s, 2H), 3,65-3,12(m, 10 H), 2,80(t, 2H)
(Buéc _4) Diéu ché 4-[3-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

yv1piperazin-1-yl)-3-oxopropyl]piperazin-1-sulfonamit (hop chét 15)

Ngoai trir vié¢ hop chét 15-¢ dugc sir dung thay cho hop chét 12-b cta Vi du 2-1,

phan tng duoc tién hanh theo phwong thire gidng véi phuong thitc & Bude 3 clia Vi du 2-
1 thu duoc hop chit néu & d& muc 15.

MS m/z: 514 [M+1]*

"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,15(s, 2H), 7,21-7,12(m, 4H), 7,05(d, 1H), 6,79(s,

2H), 4,54-4,52(m, 1H), 3,59-3,58(m, 4H), 3,22(dd, 2H), 2,97-2,82(m, 12H), 2,58-2,53(m,

4H)

[Vi du 2-5] Diéu ché 6-[3-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-
| yl}piperidin-1-y1)-3—oxopr0pyl]-2 3-dihydro-1,3-benzoxazol-2-on (hop chét 16)
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(Buée 1) Diéu ché etyl (2E)-3-(3-hydroxy-4-nitrophenyl)prop-2-enoat (hop chét 16-a)

Thém lan luot trietyl phosphonoaxetat (1,32 mL, 6,59 mmol) va natri etoxit (0,45

-85-



37650

g, 6,59 mmol) vao dung dich chira 3-hydroxy-4-nitrobenzaldehyt (0,50 g, 2,99 mmol) trong
N,N-dimetylformamit (5 mL), va khudy hdn hop nay trong 14 gi® & nhiét do trong phong.
Chim dut phan ung bang cach thém dung dich axit clohydric 2N trong nudc (8 mL), va
thu hdi két tia, rira bing nudc cit va n-hexan, va lam kho dudi ap suit giam thu dugc hop
chét néu & d& muc 16-a & dang chét ran mau vang (0,52 g, 74%).
MS m/z: 238 [M+1]*
'"H NMR (CDCl3, 400MHz), 8 ppm: 10,61 (s, 1H), 8,14-8,12 (d, 1H), 7,63-7,59 (d, 1H),
7,15-7,13 (d, 1H), 6,56-6,52 (d, 1H), 4,29 (m, 2H), 1,35 (t, 3H)
(Buéc 2) Didu ché etyl 3-(4-amino-3-hydroxyphenyl)propanoat (hop chét 16-b)

Thém Pd/C (10% theo khdi luong, 1,4 g) vao dung dich chira hop chét 16-a (0,77

g, 3,25 mmol) trong metanol (50 mL) va khudy hdn hop nay trong 15 gid duéi ap suét khi
hydro (1 atm). Khi phan (ing hoan thanh, loai b chét xtic tac bang cach loc qua dém Xelit.
Co dich loc dudi ap suit giam thu duge hop chit néu & d& muc 16-b & dang chit rin mau
xam (0,62 g, 91%).

MS m/z: 210 [M+1]*

'"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,87(br, 1H), 6,51-6,36(m, 3H), 4,36(br,

2H), 4,02(m, 2H), 2,62 (t, 2H), 2,46(t, 2H), 1,15(t, 3H)

(Budc 3) Piéu ché etyl 3-(2-0x0-2.3-dihydro-1.3-benzoxazol-6-yl)propanoat (hop chét 16-
c)

Thém 1,1'-carbonyldiimidazol (0,91 g, 5,61 mmol) vao dung dich chira hop chét 16-
b (0,70 g, 3,34 mmol) trong tetrahydrofuran (16 mL) dong thoi khudy, va khudy hon hop
nay duéi didu kién hdi Iuu trong 15 gio. Khi phan tng hoan thanh, 1am nguéi hdn hop dén
nhiét d6 trong phong, pha lodng bing nudc cit va chiét bang etyl axetat. Rira 16p hitu co
béng nuée cat va nude mudi bao hoa, lam kho trén natri sulfat khan, va c6 thu dugc hop
chit néu & d& muyc 16-c & dang chét rin mau hong (0,74 g, 94%).
MS m/z: 236 [M+1]*
'H NMR (DMSO-ds, 400MHz), & ppm: 11,56(br, 1H), 7,18(s, 1H), 7,01-6,96 (m, 2H),
4,03(m, 2H), 2,85 (t, 2H), 2,62(t, 2H), 1,15(t, 3H)

(Budc 4) Piéu ché axit 3-(2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)propanoic (hop chét 16-
d)
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Hoa tan hop chit 16-c (0,74 g, 3,14 mmol) trong tetrahydrofuran (16 mL), va sau
khi thém dung dich lithi hydroxit IN trong nude (15 mL) vao, khudy hdn hgp nay trong 5
gi0o & nhiét do trong phong. Khi phan tng hoan thanh, thém dung dich axit clohydric 2N
trong nudce vao dé diéu chinh d6 pH = 2 hodc thép hon. Loai bé mot nira lugng dung moi
bing cach c6 dudi ap sudt giam, va loc bd chét rin. Chiét dich loc bang metylen clorua, va
rira 16p hitu co bang nuée cAt va nude mudi bdo hoa, 1am kho trén natri sulfat khan, va sau
d6 cb dudi ap sudt giam thu duge hop chét néu & d& muc 16-d & dang chét rin mau vang
(0,63 g, 97%).
MS m/z: 208 [M+1]"
'"H NMR (DMSO-ds, 400MHz), & ppm: 12,88-11,02 (m, 2H), 7,18(s, 1H), 7,12-6,94 (m,
2H), 2,82(t, 2H), 2,58-2,50 (m, 2H),
(Buéc 5) PDidu ché 6-[3-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

v} piperidin-1-y1)-3-oxopropyl]-2.3-dihydro-1,3-benzoxazol-2-on (hop chit 16)

Ngoai trir viéc hgp chit 16-d va hop chit im-6 duoc sir dung thay cho hop chét 12-

b va im-5a duoc md ta trong Vi du 2-1, mt cach twong tng, phan tmg dugc tién hanh theo
‘phuong thirc gidng véi phuong thire & Budce 3 ctia Vi du 2-1 thu duge hop chét néu & dé

muc 16.

MS m/z: 484 [M+1]*

'H NMR (DMSO-ds, 400MHz), & ppm: 9,73 (br, 1H), 8,08(s, 2H), 7,27(s, 1H), 7,22-

7,15(m, 4H), 7,07 (s, 1H), 6,94(d, 1H), 6,88(d, 1H), 5,45(d, 1H), 7,83-4,47(m, 2H), 3,93(d,

1H), 3,49(s, 2H), 3,38(dd, 2H), 3,12-2,94 (m, 3H), 2,87(dd, 2H), 2,78-2,52(m, 4H), 2,12-

1,74 (m, 4H), 1,54-1,41(m, 1H), 1,34-1,21(m, 1H)

[Vidu 3]

[Vi du 3-1] Didu ché 1-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-2-{ 1H,4H, 5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on
(hop chat 17)
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(Buéc 1) Didu ché 2-clo-1-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

v1lpiperazin-1-yletan-1-on (hop chét 17-a)

Hoa tan hop chét im-5a (80 mg, 0,22 mmol) trong metylen clorua (3 mL). Trong
didu kién khudy & 0°C, thém 1an luogt timg giot trietylamin (0,1 mL) va cloaxetyl clorua
(0,02 mL, 0,24 mmol) vao, sau dé khudy trong 20 phut & 0°C. Khi phan tng hoan thanh,
pha lodng hén hop nay bang 10 mL metanol va c¢b dudi ap sudt giam. Tinh ché phan cin
bang sac khi cot silicagel (etyl axetat : n-hexan = 7 : 3) thu dugc hop chét néu & dé muc
17-a & dang chit ran mau nau (74 mg, 91%).

MS m/z: 460 [M+1]*

"H NMR (CDCls, 400MHz), 8 ppm: 8,09(s, 2H), 7,24-7,14(m, 4H), 5,22-5,19(m,
1H), 4,74(m, 1H), 4,11 (s, 2H), 3,82-3,65(m, 4H), 3,42-3,34(m, 2H), 3,08-2,98(m,
4H), 2,90-2,82(m, 2H).

(Budce 2) Diéu ché 1-(4-{2-[(2.3-dihydro-1H-inden-2-y])amino]pyrimidin-5-yl}piperazin-
1-y)-2-{1H.4H,5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl } etan-1-on (hop chét 17)

Thém tirng giot dung dich chua hop chit im-7 (70 mg, 0,44 mmol) va N,N-
diisopropyletylamin (0,17 mL, 0,98 mmol) trong N,N-dimetylformamit (1 mL) vao dung
dich chtra hop chat 17-a (73 mg, 0,20 mmol) trong N,N-dimetylformamit (2 mL), va khudy
hon hop nay trong 14 gid & nhiét do trong phong. Khi phan tng hoan thanh, pha loang hon
hop nay bang nudc c4t (20 mL) va chiét bang etyl axetat. Rita 16p hitu co bang nudc cat va
nude mudi bao hoa, 1am khd trén natri sulfat khan, va sau d6 co. Tinh ché phén can béng

sac khi cot silicagel (metanol: metylen clorua = 6 : 94) thu dugc hop chét néu ¢ dé muc 17
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& dang chit rin mau vang (36 mg, 40%).

MS m/z: 460 [M+1]"

'HNMR (DMSO-ds, 400MHz), § ppm: 11,39(br, 1H), 8,07(s, 2H), 7,24-7,17(m, 4H),
5,20-5,16(m, 2H), 4,74(m, 1H), 3,82-3,74(m, 6H), 3,50(s, 2H), 3,37(dd, 2H), 3,00-
2,82(m, 12H)

[Vi du 3-2] Piéu ché 2-{1H,4H,5H,6H,7H-[1 ,2,3]triazolo[4,5-c]pyridin-5-y1}-1-{4-[2-
({[3-triflometoxy)phenyl]metyl}amino)pyrimidin-5-yl]piperazin-1-yl}etan-1-on (hop
chét 18)

Nj:,\’ \/“\

m“@ﬁ

Ngoai trir viéc hop chit im-5b dugc su dung thay cho hop chét im-5a, phan ng
dugce tién hanh theo phuong thic gidng véi phwong thie & Vi du 3-1 thu duoc hop chét
néu tai dé muyc 18.

MS m/z: 518 [M+1]*

"THNMR (DMSO-ds, 400MHz), & ppm: 8,10(s, 2H), 7,44-7,39(m, 2H), 7,32(d, 1H), 7,24(s,
1H), 7,19(d, 1H), 4,48(d, 2H), 3,65-3,58(m, 6 H), 3,45(s, 2H), 2,93(br, 4 H), 2,81-2,67(m,
4H)

[Vi du 3-3] Diéu ché 1-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

yl}piperazin-1-yl)-2,2-dimetyl-3-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
yl}propan-1-on (hop chit 19)

SSE n@

Ngoai trir viéc 3-clopivaloyl clorua dugce st dung thay cho cloaxetyl clorua, phan

ting dugc tién hanh theo phwong thic gidng v6i phuong thiic & Vi dy 3-1 thu duoc hop
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chit néu & d& muc 19 & dang chét rin mau vang.

MS m/z: 502 [M+1]*

"H NMR (CDCls, 400MHz), & ppm: 7,99(s, 2H), 7,26-7,15(m, 4H), 5,39-5,37(d, 1H),
4,73(m, 1H), 3,84-3,76(m, 6H), 3,41-3,35(dd, 2H), 2,98-2,78(m, 12H), 1,36(s, 6H)

[Vi du 4-1] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1 } etan-1-on (hop
chét 20)
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(Buéc 1) Diéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y1)aminolpyrimidin-5-

v1}piperazin-1-vyl)axetat (hop chét 20-a)

Thém lan luot timg giot trietylamin (0,19 mL, 1,35 mmol) va tert-butyl bro-
moaxetat (0,06 mL, 0,40 mmol) vao dung dich chira hgp chit im-5a (0,10 g, 0,27 mmol)
trong metylen clorua (3 mL), va khudy hdn hop nay trong 14 git & nhiét d¢ trong phong.
Khi phan tng hoan thanh, pha loang hdn hop nay bang nudc cat (20 mL) va chiét bang
metylen clorua. Rira 16p hitu co béng nude cit va nude mudi bio hoa, 1am kho trén natri
sulfat khan, va sau d6 cd. Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-
hexan = 4 : 6) thu dugc hop chit néu & dé muc 20-a & dang chit rin mau be (93 mg,
84%).

MS m/z: 410 [M+1]*

"H NMR (CDCl3, 400MHz), & ppm: 8,08(s, 2H), 7,24-7,15(m, 4H), 5,11(d, 1H), 4,72(m,
1H), 3,38(dd, 2H), 3,18(s, 2H), 3,08(t, 4H), 2,86(dd, 2H), 2,75(t, 4H), 1,48(s, 9H)

(Buéc 2) Didu ché axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

ylpiperazin-1-yDaxetic (hop chét 20-b)

Thém axit trifloaxetic (2 mL) vao dung dich chira hop chit 20-a (93 mg, 0,22 mmol)
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trong metylen clorua (2 mL), va khudy hdn hop nay trong 2 gio & nhiét do trong phong.
Khi phéan trng hoan thanh, c¢6 dung moi duéi ap suét giam thu dugc hop chit néu & dé muc
20-b v& mit dinh lwong & dang chét rin mau vang (130 mg).

MS m/z: 354 [M+1]*

"H NMR (DMSO-ds, 400MHz), 6 ppm: 8,18(s, 2H), 7,20-7,11(m, 4H), 4,84-3,92(m, 7H),
3,59-3,29(m, 4H), 3,21(dd, 2H), 2,84(dd, 2H)

(Buéc 3) Piéu ché 2-(4-12-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}piperazin-
1-yD-1-{1H.4H,5H,6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl}etan-1-on (hop chét 20)

Thém tr tr lan luot N,N-diisopropyletylamin (0,19 mL, 1,10 mmol) va
benzotriazol-1-yl oxy-tripyrolidinophosphoni hexaflophosphat (172 mg, 0,33 mmol) vao
dung dich chta hop chét 20-b (130 mg, 0,22 mmol) va hgp chét im-7 (71 mg, 0,44 mmol)
trong N,N-dimetylformamit (3 mL), va khudy hdn hop phan ung trong 15 gio & nhiét do
trong phong duéi dong nito. Khi phan ting hoan thanh, pha lodng hdn hop nay bang nudc
c4t (50 mL) va chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va nuée mudi bio
hoa, lam kho trén natri sulfat khan, va sau d6 co. Tinh ché phén can biang sic ky cot silicagel
(metanol: metylen clorua =5 : 95) thu dugc hop chét néu & d& muc 20 & dang chét rin mau
trang (12 mg, 12%).

MS m/z: 460 [M+1]"

"H NMR (CDCls, 4OQMHZ), 8 ppm: 8,07(d, 2H), 7,23-7,15(m, 4H), 5,28-5,26(m, 1H),
4,86(d, 2H), 4,72 (m, 1H), 3,92(m, 2H), 3,41-3,34(m, 4H), 3,08-3,02(m, 2H), 3,00-
2,82(m, 6H), 2,74-2,62(m, 4H)

[Vi du 4-2] Didu ché 1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1}-2-(4-[2-
({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-yl]piperazin-1-yl}etan-1-on  (hop
chét 21)

PNV
ey
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Ngoai trir viéc hop chit im-5b dugc st dung thay cho hop chét im-5 a clia Vi du 4-
| 1, phan img dugc tién hanh theo phuong thuc gidng véi phuong thirc & Vi du 4-1 thu dugce
hop chit néu & dé& muc 21.
MS m/z: 518 [M+1]*
'H NMR (CDCl3, 400MHz), 8 ppm: 11,49(s, 1H), 8,08(d, 2H), 7,33(t, 1H), 7,20(s, 1H),
7,11(d, 1H), 5,24 (br, 1H), 4,89(d, 2H), 4,64(d, 2H), 3,96-3,90(m, 2H), 3,40(d, 2H), 3,06-
2,88(m, 6H), 2,70-2,66(m, 4H)

[Vi du 4-3] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperidin-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3 ]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop
chat 22)

H
N

I

\f\!m\H/\N
. G0

Ngoai trir viéc hop chét im-6 duge sir dung thay cho hop chét im-5a cia Vi du

N

4-1, phan tmg dugc tién hanh theo phuong thirc gidng véi phuong thirc & Vi du 4-1 thu
duoc hop chit néu & dé muc 22.

MS m/z: 459 [M+1]*

"H NMR (DMSO-ds, 400MHz), & ppm: 8,21(d, 2H), 7,29-7,27(m, 1H), 7,14-7,12(m, 4H),
4,83-4,54(m, 3H), 3,85-3,78(m, 2H), 3,28-3,19(m, 4H), 2,83-2,82(m, 5H), 2,70-2,67(m,
1H), 2,13-2,08(m, 2H), 1,74-1,45(m, 4H)

[Vi du 4-4] Didu ché 3-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-

yl}piperidin-1-yl)-1-{3H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl} propan-1-on
(hop chat 23)
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Ngoai trir viéc etyl bromopropionat dugc st dung thay cho tert-butyl bromoaxetat
ctia Vi du 4-1, phan timg duoc tién hanh theo phwong thirc giéng véi phwong thire & Vi du
4-1 thu dugc hop chit néu & dé& muc 23.

MS m/z: 474 [M+1]*

"H NMR (DMSO-ds, 400MHz), & ppm: 8,07(s, 2H), 7,22-7,15{m, 4H), 5,19(m, 1H), 4,80-
4,71(m, 3H), 3,95-3,77(m, 2H), 3,41-3,35(m, 2H), 3,06-3,02:m, 4H), 2,89-2,83(m, 6H),
2,73-2,71(m, 6H)

[Vi du 4-5] DPiéu ché 1-(3-hydroxypyrolidin-1-y1)-2-{4-[2-({[3-(triflometoxy)phenyl]
metyl}amino)pyrimidin-5-yl]piperazin-1-yl}etan-1-on hydroclorua (hop chit 24)

thdms
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(Buéce 1) Didu ché 3-[(tert-butyldimetylsilyl)oxy]pyrolidin (hop chét 24-a)

HO «,ﬂ/ﬂ'\" WM
s

Thém 1an lugt imidazol (0,23 g, 3,45 mmol) va tert-butyldimetylsilyl clorua (0,26 g, 1,72
mmol) vao dung dich chtta DL-3-Pyrolidinol (0,10 g, 1,15 mmol) trong metylen clorua (1
mL), va khudy hdn hop nay trong 15 gid & nhiét d trong phong dudi dong nito. Khi phan
g hoan thanh, thém dung dich natri hydro cacbonat trong nuéc bao hoa vao va chiét hdn
hop nay bang etyl axetat. Rira 16p hitu co bang nudce cit va nudc mudi bao hoa, 1am kho
trén natri sulfat khan, va sau dé ¢6 thu duoc hop chit néu & d& muc 24-a & dang chét léng
dang thoé mau nau (0,25 g, thd).

MS m/z: 202 [M+1]*
"H NMR (CDCls, 400MHz), & ppm: 4,34(s, 1H), 3,14-3,08(m, 1H), 2,84-2,77(m, 3H),
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1,91-1,82(m, 1H), 1,67-1,65(m, 1H), 0,88(s, 9H), 0,06(s, 6H)
(Buéc 2) Didu  chd 1-{3-[(tert-butyldimetylsilyDoxy]pyrolidin-1-y1}-2-(4-[2-({[3-

(triflometoxvy)phenyllmetyl}amino)pyrimidin-5-yl]piperazin-1-yl}etan-1-on (hop chét 24-

b)

Ngoai trir viée hop chit 24-a (36 mg, 0,18 mmol) dugc st dung thay cho hop chét
im-7 cta Vi du 4-2, phan tng dugc tién hanh theo phuong thirc gibng véi phurong thiic &
Vi du 4-2 thu duge hop chét néu & d& muc 24-b & dang chét rin mau vang (45 mg).
MS m/z: 595 [M+1]"
'"H NMR (CDCls, 400MHz), & ppm: 8,07(s, 2H), 7,34(t, 1H), 2,28(d, 1H), 7,20 (s, 1H),
7,11(d, 1H), 5,32(t, 1H), 4,64(d, 2H), 4,45-4,39(m, 2H), 3,71-3,41(m, 4H),
3,21(d, 2H), 3,07(s, 4H), 2,72(s, 4H), 1,99-1,86(m, 2H), 0,88(s, 9H), 0,08(s, 6H)
(Buéc 3) Dilu  ¢hé 1-(3-hydroxypyrolidin-1-y1)-2-{4-[2-({[3-(triflometoxy)phenyl]

mety1}amino)pyrimidin-5-yl]piperazin-1-y1} etan-1-on hydroclorua (hop chét 24)

Thém dung dich hydro clorua dioxan 4 N (1 mL) vao dung dich chira hop chét 24-

b (45 mg, mmol) trong metylen clorua (1 mL), va khudy hon hop nay trong 1 gid & nhiét
d5 trong phong. Khi phan tng hoan thanh, chdm dut phan tng bang cich bd sung etyl
axetat. Thu hdi va rira két tia thu dugc hop chét néu & dé muc 24 & dang chit rin mau vang
(20 mg, hiéu suét ctia phan ting hai buéc: 43%).
MS m/z: 481 [M+1]"

| '"H NMR (CDCls, 400MHz), 8 ppm: 10,02(s, 1H), 8,14(s, 2H), 7,56(s, 1H), 7,40(t, 1H),
7,30(d, 1H), 7,22(s, 1H), 7,18(s, 1H), 4,47(s, 2H), 4,35-4,13(m, 4H), 3,22-2,99(m, 4H),
1,92-1,70(m, 2H)

[Vi du 4-6] BDiéu ché mubi hydroclorua cla axit 1-(2-{4-[2-({[3-
(triflometoxy)phenyl]metyl}amino)pyrimidin-5-yl]piperazin-1-yl}axetyl)piperidin-4-

carboxylic (hop chét 25)
0

HOJ‘KO Hel
N
YO

25 N//'LH /\©/O\f§

Ngoai trir viéc metyl isonipecotat dugc sir dung thay cho hop chét im-7, phan tng
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duoc tién hanh theo phuong thire gidng véi phuong thirc & Vi du 4-2, tiép d6 phan tmg nhu
theo Vi du 1-1 (Budc 2) thu dugce hop chét néu & d& muc 25 & dang chét rin mau vang.
MS m/z: 523 [M+1]"

'"H NMR (CDCls, 400MHz), 8 ppm: 8,08(s, 2H), 7,41(t, 1H), 7,35-7,30(m, 2H), 7,24(s,
1H), 7,18(d, 1H), 4,48(d, 2H), 4,18(d, 1H), 3,97(d, 1H), 3,37-3,03(m, 7H) 2,96(s, 4H),
2,71(t, 1H), 2,42-2,33(m, 1H), 1,80(s, 2H), 1,52-1,49(m, 1H), 1,35-1,32(m, 1H).

[Vi du 5-1] Didu ché 6-[(5S)-5-[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)metyl]-2-oxo-1,3-o0xazolidin-3-yl]-2,3-dihydro-1,3-benzoxazol-2-on
(hop chét 26)

HN/NW
G
A
lm58 0. .0
+ =  HN A S
iy N»} g .
5 e
rﬁ\(_} /‘\ ‘N{A\N
:< *g 26 H
10-g

Thém N,N-diisopropyletylamin (0,17 mL, 0,94 mmol) vao dung dich chtra hop chit
im-5a (0,14 g, 0,38 mmol) va hop chat 10-g (63 mg, 0,19 mmol) trong N,N-
dimetylformamit (1 mL), va khudy hén hop nay trong 15 gid & 80°C. Khi phan tng hoan
thanh, 1am ngudi hon hop dén nhiét do trong phong, pha loang bang nudc ct (20 mL), va
sau d6 chiét bang etyl axetat. Rtra 16p hitu co bang nude cit va nudce mudi bio hoa, lam
khd trén natri sulfat khan, va sau d6 co. Tinh ché phén cdn béng sdc khi cot silicagel
(metanol: metylen clorua = 7 : 93) thu dugc hop chit néu & d& muc & dang chat rdn mau
be (5 mg, 5%).
MS m/z: 528 [M+1]"
IH NMR (DMSO-ds, 400MHz), § ppm: 11,69(s, 1H), 10,21(s, 1H), 8,20(s, 2H), 7,61(s,
1H), 7,31-7,28 (m, ,1H), 7,22-7,12(m, 4H), 5,24(m, 1H), 4,54(m, 1H), 4,24(m, 1H),
3,83(m, 2H), 3,78-3,48(m, 4H), 3,25-3,20(m, 3H), 3,16-2,91(m, 4H), 2,86(dd,
2H)
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[Vi du 5-2] BDiéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-N-(2-0x0-2,3-dihydro-1, 3-benzoxazol-6-yl)axetamit (hop chit 27)

O#Z]O/NOZ o DNHZ——“ o=l :CI Yo mSa
H

2?3

0:‘\:‘/ K/fo @

27

(Budgc 1) Pidu ché 6-amino-2,3-dihydro-1,3-benzoxazol-2-on (hop chét 27-a)

Ngoai trir viéc hop chit 10-a (3,4 g, 0,019 mol) dugc st dung thay cho hgp chét 10-
b, phan Gng dugc tién hanh theo phuong thire gibng voi phuong thirc & Budce 3 clia Vi du
1-10 thu duoc hop chat néu & d& muc & dang cht rin mau be (2,68 g, 95%).
‘MS m/z: 151 [M+1]*
"H NMR (DMSO-ds, 400MHz), & ppm: 10,98(br, 1H), 6,69-6,67(m, 1H), 6,44(d,
1H), 6,30(dd, 1H), 4,89 (br, 2H)
(Budc 2) Didu ché 2-clo-N-(2-0x0-2.3-dihydro-1.3-benzoxazol-6-yl)axetamit (hop chét
27-b)
Thém ttr tir dung dich chira cloaxetyl clorua (0,3 mL, 3,7 mmol) trong metylen

clorua (5 mL) & 0°C vao dung dich chira hop chét 27-a (0,50 g, 3,33 mmol) trong metylen
clorua (16 mL), va khudy hdn hop nay & nhiét do trong phong trong 14 gio. Khi phan tmg
hoan thanh, ¢6 dung mdi xubng con 1/2 dudi ap suit giam. Sau khi thém nuéc cat (15 mL),
khudy hdn hop nay trong 30 phit & nhiét do trong phong. Thu hdi két tia, rira bing metanol,
va 1am kho thu duge hop chét néu & dé muc 27-b & dang chét ran mau nau (0,27 g, 36%).

MS m/z: 227 [M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 11,57(br, 1H), 10,3(s, 1H), 7,65(d, 1H), 7,24(dd,
1H), 7,05(d, 1H), 4,24(s, 2H)

(Bude 3) Diéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl} piperazin-

1-y1)-N-(2-0x0-2.3-dihydro-1.3-benzoxazol-6-yl)axetamit (hop chét 27)

Ngoai trir viéc hop chit 27-b (40 mg, 0,16 mmol) dugc st dung thay cho hop chét
10-g, phan Umg dugc tién hanh theo phuong thirc gidng véi phuong thirc & Vi du 5-1 thu

duoc hop chit néu & dé muc 27 & dang chét rin mau ndu (32 mg, 62%).
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MS m/z: 486 [M+1]*

I NMR_ (DMSO-ds, 400MHz), & ppm: 11,69 (br, 1H), 10,21 (br, 1H), 8,20 (s, 2H), 7,61
(d. 1H). 7.26-7.12 (m, 6H), 5.24 (br, 1H), 4,54 (m, 1H), 4,24 (m, 1H), 3,83 (t,

2H), 3,61 (m, 4H), 3.42-3,32 (m, 1H), 3,22 (dd, 2H), 3,04 (m, 4H), 2,86 (dd, 2H)

[Vi du 5-3] Piéu ché 6-[2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin- -yl)axetyl]-2,3-dihydro-1,3-benzoxazol-2-on (hop chét 28)

0= Qﬁ‘
Iﬁ\

Bing cach st dung 6-(2-cloaxety1)-2,3-dihydro-1,3-benzoxazol-2-0n (50 mg, 0,24
mmol) thay cho hop chét 10-g, phan tng dugc tién hanh theo phuong thic giéng véi
phuong thirc & Vi du 5-1 thu duge hop chit néu & d& muc 28 & dang chit rdn mau vang (21
mg, 19%).

MS m/z: 471 [M+1]*

"H NMR (DMSO-ds, 400MHz), 6 ppm: 12,07(br, 1H), 8,12(s, 2H), 7,90(t, 1H), 7,21-
7,11(m, 5H), 6,96 (d, 1H), 4,52(m, 1H), 3,87(s, 2H), 3,22(dd, 2H), 2,99(m, 4H), 2,84(dd,
2H), 2,66(m, 4H)

[Vi du 5-4] Diéu ché 6-[(1E)-2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-1-(hydroxyimino)etyl]-2,3-dihydro-1,3-benzoxazol-2-on (hop chét 29)

Or“fomrm e
- Iﬁ)\ LQ o \L/\/L @

Thém lan lugt hydroxylamin hydroclorua (18 mg, 0,22 mmol) va natri axetat (44

=T

mg, 0,63 mmol) vao dung dich chira hgp chét 28 (15 mg, 0,032 mmol) trong hdn hgp dung
moi chtra metylen clorua (1 mL) va etanol (4 mL), va khudy hdn hop nay trong 7 gio &

80°C. Lam ngudi lai hdn hop nay lai dén nhiét d¢ trong phong, va khudy trong 14 gid. Khi
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phan ing hoan thanh, c6 dung moi dudi ap sudt giam, va tinh ché phan can bang sic khi
cot silicagel (metanol: metylen clorua = 5 : 95) thu dwoc hop chét néu & dé muc 29 & dang
chét rin mau vang (7 mg, 44%).

MS m/z: 486 [M+1]*

"H NMR (DMSO-ds, 400MHz), & ppm: 11,39(s, 1H), 8,09(s, 2H), 7,62(s, 1H), 7,58 (d,
1H), 7,11-7,20 (m, 4H), 7,06 (d, 1H), 6,93 (d, 1H), 4,50 (m, 1H), 3,68 (s, 2H), 3,20 (dd,
2H), 2,91 (m, 4H), 2,83(dd, 2H), 2,56 (m, 4H)

[Vi du 5-5] Piéu ché 6-[(1E)-3-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
y1}piperazin-1-yl)-1-(hydroxyimino)propyl]-2,3-dihydro-1,3-benzoxazol-2-on (hgp chét
30)

N’OH
: OJ@H\A ™
0= N
cl 0=x =
D ey PSS Sy N
30 N/ i

\_ /7
30-a

(Buéc 1) Diéu ché 6-(3-clopropanoyl)-2,3-dihydro-1.3-benzoxazol-2-on (hop chét 30-a)

Hop chit néu & d& muyc 30-a dugc tong hop theo phuong phap da duoc biét 15 (WO
2008148449).
MS m/z: 226 [M+1]"
IH NMR (CDCls, 400MHz), 8 ppm: 12,10(s, 1H), 7,86-7,93(m, 2H), 7,24(d, 1H), 4,00 (t,
2H), 3,54(t, 2H).
(Buéc 2) Diéu ché 6-[(1E)-3-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

vIYpiperazin-1-vy1)-1-(hydroxyimino)propyl]-2,3-dihydro-1,3-benzoxazol-2-on (hop chét

30)

Bing cach sfx. dung hop chat 30-a (81 mg, 0,36 mmol), phan (mg dugc tién hanh
theo phuong thirc gidng v6i phuwong thie & Vi du 5-3 tiép d6 1a Vi du 5-4 thu duoc hop
chét néu & dé muc 30 (3 mg, 2%).

MS m/z: 500 [M+1]*

[Vi du 5-6] Didu ché 6-{5-[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

yl}piperazin-1-yl)metyl]-4,5-dihydro-1,2-oxazol-3-yl1}-2,3-dihydro-1,3-benzoxazol-2-on
“(hop chit 31)
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(Bu6c 1) Piéu ché 6-[(1E)-(hydroxyimino)metyl]-2.3-dihydro-1.3-benzoxazol-2-on (hop
chét 31-a)

Hop chit néu ¢ dé muc 31-a duge téng hop theo phuwong phap da duge biét 13 (WO
2002050070).
MS m/z: 179 [M+1]"
'"H NMR (DMSO-dg, 400MHz), & ppm: 11,79(br, 1H), 11,34(s, 1H), 8,13(s, 1H), 7,48(s,
1H), 7,37(d, 1H), 7,10(d, 1H)
(Buéc 2) Diéu ché N-(2.3-dihydro-1H-inden-2-y1)-5-[4-(prop-2-en-1-yl)piperazin-1-

yllpyrimidin-2-amin (hop chit 31-b)

Thém tir tir N,N-diisopropyletylamin (0,35 mL, 2,03 mmol) va allyl bromua (0,05
mL, 0,6 mmol) vao dung dich chira hop chit im-5a (00,15 g, 0,41 mmol) trong N,N-
dimetylformamit (4 mL), va khudy hon hop nay trong 14 gio & nhiét do trong phong. Khi
phan ung hoan thanh, 1am ngudi hdn hop dén nhiét do trong phong, pha loéng bing nudc
cat (20 mL), va sau d6 chiét bang etyl axetat. Rira 16p hitu co bing nudc cit va nuée mudi
bio hoa, lam kho trén natri sulfat khan, va sau do6 ¢6. Tinh ché phan cin bng séc khi cot
silicagel (metanol : metylen clorua =7 : 93) thu dugc hop chét néu & dé muc 31-b & dang
chét rin mau nau sdm (41 mg, 30%).
MS m/z: 336 [M+1]"
'H NMR (CDCl;, 400MHz), & ppm: 8,09(s, 2H), 7,22-7,15(m, 4H), 5,88(m, 1H), 5,27-
5,10(m, 3H), 4,73 (m, 1H), 3,38(dd, 2H), 3,09-3,02(m, 6H), 2,86(dd, 2H), 2,68-2,59(m,
4H)

(Budc 3)  6-{5-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}piperazin-1-
yDmetyl]-4,5-dihydro-1,2-0xazol-3-y1}-2.3-dihydro-1.3-benzoxazol-2-on (hop chét 31)
Thém N-closucxinimit (0,083 g, 0,62 mmol) vao dung dich chira hgp chit31-a (0,10
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g, 0,56 mmol) trong N,N-dimetylformamit (1,5 mL), va khuy hdn hop nay trong 1 gio &
nhiét d trong phong. Sau khi thém 1an luot hop chét 31-b (40 mg, 0,12 mmol) va natri
hydro cacbonat (50 mg, 0,60 mmol), khudy hdn hop phan ting trong 9 gid & nhiét do trong
phong. Khi phan tng hoan thanh, 1am ngudi hon hop dén nhiét do trong phong, pha loang
bang nudc cat (50 mL), va sau d6 chiét bang etyl axetat. Rira 16p hitu co bang nudc cét va
nude mudi bdo hoa, 1am kho trén natri sulfat khan, va sau dé c6. Tinh ché phan cin bang
sdc khi cot silicagel (metanol: metylen clorua =5 : 95) thu dugc hop chét néu ¢ d& muc 31
& dang chét rin mau nau sim (17 mg, 28%).

MSm/z: 512 [M+1]"

'"H NMR (DMSO-ds 400MHz), 6 ppm: 11,06(br, 1H), 8,12(s, 2H), 7,57(s, 1H), 7,47(d,
1H), 7,22-7,11 (m, 5H), 6,83(d, 1H), 4,89(m, 1H), 4,52(m, 1H), 3,53-3,46(m, 1H), 3,28-
3,17(m, 3H), 2,98(m, 4H), 2,85 (dd, 2H), 2,70-2,54(m, 6H)

[Vi du 5-7] Diéu ché N-[2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}piperazin-1-yl)-2-0x0-2,3-dihydro-1,3-benzoxazol-6-carboxamit (hgp chit 32)

m(/\,
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H
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(Buéc 1) Diéu ché axit 2-0x0-2.3-dihydro-1,3-benzoxazol-6-carboxylic (hop chét 32-a)

Thém ting giot metyl cloroformat (0,8 mL, 9,8 mmol) & 40°C vao dung dich chira
axit 4-amino-3-hydr6xybenzoic (1 g, 6,5 mmol) va kali cacbonat (1,4 g, 10,5 mmol) trong
nuée cAt (8 mL), va ting nhiét do 1én dén 80°C sau d6 khudy trong 12 gio. Khi phén tng
hoan thanh, 1am ngudi hdn hop dén nhiét do trong phong, va sau d6 xu ly bang dung dich
axit clohydric 2N trong nudc dé didu chinh d pH = 2 hogc thdp hon. Thu hdi két tua, rira
béng nude lanh, va lam kho thu dugc hop chit néu & dé muc 32-a & dang chét rdn mau nau
(0,66 mg, 57%).

MS m/z: 180,1, [M+1]*
| "H NMR (DMSO-ds, 400MHz), 6 ppm: 7,63(d, 1H), 7,53(s, 1H), 6,93(d, lHj
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(Budc 2) Diéu ché 5-[4-(2-aminoetyl)piperazin-1-y1]-N-(2.3-dihydro-1H-inden-2-

yDpyrimidin-2-amin (hop chét 32-b)

Thém ---- vio dung dich chtra hop chét im-5a (40,46 g, !,4 mmol) va tert-butyl N- (2-
oxoetyl)carbamat (0,2 g, 1,3 mmol) trong N,N-dimetylformamit (5 mL), va khudy hdn hop
nay trong 30 phut & nhiét d) trong phong. Sau do, thém natri triaxetoxy borohydrua (0,53
g, 2,5 mmol) vao, va khudy hdn hop nay trong 12 gi& & nhiét do trong phong trong moi
truong khi nito. Sau khi thém nuéc cit (50 mL) vao dé chim dirt phan tng, chiét hdn hop
nay bing etyl axetat. Rira 16p hitu co bang nuée cit va nude mudi bao hoa, 1am kho trén
natri sulfat khan, va c¢6. Tinh ché phan cin bang sic ky c6t silicagel (metanol: metylen
clorua =1 : 9) thu dugc chét rdn mau vang. Sau d6, phan tmg duoc tién hanh theo phuong
thirc gidng véi phuong thirc & Vi du 1-3 (Bude 6) thu dugc hop chit néu & d& muc 32-b &
dang chét rin mau nau nhat (0,1 g, 23%).

MS m/z: 339 [M+1]*

"H NMR (D»0, 400MHz), 8 ppm: 8,31(s, 2H), 7,34-7,25(m, 4H), 4,65(m, 1H), 3,58-
3,36(m, 14H), 3,01-2,96(m, 2H)

(Buéc 3) Diéu ché N-[2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}

piperazin-1-y1)-2-0x0-2.3-dihydro-1.3-benzoxazol-6-carboxamit (hop chét 32)

Ngoai trir viéc hop chit 32-a (0,1 g, 0,6 mmol) va hop chat 32-b (0,11 g, 0,30 mmol)
duoc st dung thay cho hop chit 12-b va hop chit im-5a mét cach twong tmg, phan tng
duoc tién hanh theo phuong thie gidng véi phuong thirc & Buée 3 cia Vi du 2-1 thu dugc
hop chit néu & d& muc 32 & dang chét rin mau vang (64 mg, 44%).

MS m/z: 500 [M+1]"

"H NMR (DMSO-ds, 400MHz),  ppm: 8,38(m, 1H), 8,12(s, 2H), 7,72-7,68(m, 2H), 7,19-
7,12(m, 4H), 6,95(d, 1H), 4,55-4,49(m, 1H), 3,41-3,38(m, 2H), 3,24-3,18(m, 2H), 2,98(br,
4H), 2,87-2,82(m, 2H), 2,57(br, 4H), 2,54(m, 2H)

[Vi du 6-1] Didu ché 2-(5-(2-((2,3-dihydro-1H-inden-2-yl)amino)pyrimidin-5-y1)-1,3,4-

oxadiazol-2-yl)-1-(1,4,6,7-tetrahydro-5H-[ 1,2,3]triazolo[4,5-c]pyridin-5-yl)etan-1-on
(hop chét 33)
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(Buéc 1) Diéu ché etyl 2-(hydrazincarbonyl)axetat (hop chét 33-a)

Hop chit néu & dé muc 33-a duoc tong hop theo phuong phap da dugc biét o
(European Journal of Medicinal Chemistry, 2008, 43(3), 584-594).
MS m/z: 147 [M+1]"
'H NMR (CDCl3, 400MHz), 8 ppm: 8,14(br, 1H), 4,21(m, 2H), 3,35(s, 2H), 1,30 (t, 3H)
(Bubc _2) Dibu ché etyl 3-({2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

y1}formohydrazido)-3-oxopropanoat (hop chit 33-b)

Thém tir tir [an luot hop chét 33-a (1,9 g, 13,1 mmol), N,N-diisopropyletylamin (4.6
mL, 26,2 mmol), va benzotriazol-1-yl-oxy-tripyrolidinophosphoni hexaflophosphat (6,8 g,
13,1 mmol) & 0°C vao dung dich chtra hop chit im-2a (2,2 g, 8,7 mmol) trong N,N-
dimetylformamit (30 mL), va khudy hdn hop nay trong 14 git & nhiét do trong phong dudi
dong nito. Khi phan rng hoan thanh, lam ngudi hdn hop phan tmg dén nhiét do trong
phong, pha loang bing nuée cat (30 mL) va chiét bang etyl axetat. Rira 16p hitu co bang
nuéc cht va nude mudi bao hoa, 1am kho trén natri sulfat khan, va c¢d. Xu ly phin cin bang
metylen clorua dé tao ra chét rdn, chét rin ndy sau do duoc loc va lam kho thu dugc hop
chét néu & dé muc 33-b & dang cht rin mau trang (1,4 g, 43%).
MS m/z: 384 [M+1]"
'H NMR (DMSO-ds 400MHz), & ppm: 10,47(s, 1H), 10,17(s, 1H), 8,79(d, 2H), 8,26(d,
2H), 7,23-7,14 (m, 4H), 4,42(q, 1H), 3,35(s, 2H), 3,27(dd, 1H), 2,91(dd, 2H), 1,18(t, 3H)
(Buéc 3) Didu ché etyl 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-
1,3.4-oxadiazol-2-yl)axetat (hop chét 33-c)

Thém metyl N-(trietylammonisulfonyl)carbamat (0,16 g, 0,55 mmol) ¢ 0°C vao
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dung dich chtta hop chit 33-b (0,17 g, 0,46 mmol) trong tetrahydrofuran khan (50 mL), va
khudy hdn hop nay trong 2 gir & 70°C trong moi truong khi nito. Khi phan ng hoan thanh,
lam ngudi hdn hop dén nhiét d trong phong, pha loang béing nude cét (80 mL), va chiét
bing etyl axetat. Rira 16p hitu co bing nudc cit va nuéc mudi bio hoa, 1am khd trén natri
sulfat khan, va ¢o. Tinh ché phan cin biang sdc khi cot silicagel (metanol: etyl axetat =3 :
7) thu dugc hop chit néu & dé muc 33-¢ & dang chét rin mau vang (0,12 g, 75%).
MS m/z: 366[M+1]" v
IH NMR (CDCls, 400MHz), & ppm: 8,94(d, 2H), 7,25-7,19(m, 4H), 5,80(d, 1H), 4,90(q,
1H), 4,02(s, 1H), 3,44(dd, 2H), 2,93(dd, 2H),  1,28(t, 3H)
(Buéc 4) Didu ché axit 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-
1.3.4-oxadiazol-2-yl)axetic (hop chat 33-d)

Thém lithi hydroxit (0,072 g, 1,72 mmol) vao dung dich chtra hop chét 33-¢c (0,12

g, 0,35 mmol) trong hdn hop dung mdi chira tetrahydrofuran (4 mL) va nude cit (2 mL),
khudy hdn hop nay trong 1 gid ¢ nhiét do trong phong. Khi phan tng hoan thanh, xtr ly
hdn hop nay bang dung dich axit clohydric 2N trong nuéc dé didu chinh d6 pH = 2 hoic
thip hon, tiép do chiét bang etyl axetat. Rtra 16p hitu co bing nudc cit va nudce mudi bao
hoa, 1am kho trén natri sulfat khan, va c6 thu dugc hop chét néu & d& muc 33-d & dang chét
ran mau vang (0,11 g, 95%).
MS m/z: 338 [M+1]"
'H NMR (DMSO-ds, 400MHz),  ppm: 8,87(d, 2H), 8,45(d, 2H), 7,24-7,14(m, 4H), 4,71(q,
1H), 4,12(s, 1H), 3,29(dd, 2H), 2,96(dd, 2H)
(Budc 5) Didu ché 2-(5-(2-((2.3-dihydro-1H-inden-2-yl)amino)pyrimidin-5-y1)-1.3.4-
oxadiazol-2-y1)-1-(1.4.6.7-tetrahydro-5H-[1,2.3]triazolo[4.5-c]pyridin-5-yl)etan-1-on
(hop chét 33)

Thém tir tr N,N-diisopropyletylamin (0,33 mL, 1,9 mmol) va benzotriazol-1-yl-

oxy-tripyrolidinophosphoni hexaflophosphat (0,43 g, 0,82 mmol) & 0°C vao dung dich
chira hop chét 33-d (0,19 g, 0,55 mmol) va hop chat im-7 (0,18 g, 1,09 mmol) trong N,N-
dimetylformamit (5 mL), va khudy hdn hgp nay trong 2 gi' & nhiét d trong phong trong
moi truong khi nito. Khi phan @mg hoan thanh, pha loang hdn hop nay bang nuéc cat (20
mL) va chiét bang etyl axetat. Rtra 16p hitu co bing nudc cit va nudc mudi bdo hoa, 1am
kho trén natri sulfat khan, va c6. Tinh ché phﬁn can b%mg séc khi cot silicagel (metanol:

metylen clorua = 5 : 95) thu dugc hop chit néu & dé muc 33 & dang chat rin mau trang
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(0,065 g, 27%).

MS m/z: 444 [M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 8,85-8,79(m ,2H), 8,43(d, 1H), 7,24-7,14(m, 4H),
4.81-4,68(m, 3H), 4,44(d, 2H), 3,85-3,83(m, 2H), 3,28 (m, 2H), 3,00-2,91 (m, 3H), 2,76-
2,73 (m, 1H)

[Vi du 6-2] Piéu ché 1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1}-2-{5-[2-
({[3-(triflometoxy)phenyl]metyl }amino)pyrimidin-5-y1]-1,3,4-oxadiazol-2-yl} etan-1-on
(hop chit 34)

O
ND S -
AN \,..{
N—\.\‘J

/l\N /\@ \i<F

Bang cach st dung hop chat im-2b thay cho hop chét im-2a, phan tng dugc tién
hanh theo phuong thirc gidng v6i phurong thite & Vi du 6-1 thu duge hop chét néu ¢ dé muc
34.

MS m/z: 502 [M+1]"
'H NMR (DMSO-ds, 400MHz), 3 ppm: 8,85-8,78(m, 2H), 8,65(t, 1H), 7.48-7,21(m, 4H),
4,82-4,62(m, 4H), 4,42(d, 2H), 3,88-3,79(m, 2H), 2,84-2,72(m, 2H)

[Vi du 6-3] Diéu ché 2-[5-(2-{[4-(3-clophenyl)xyclohex-3-en-1-yl]amino}pyrimidin-5-
yl)-1,3,4-oxadiazol-2-yl]-1-{1H,4H,5H,6H,7H-[1 ,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-

on (hop chit 35)
N~
A (]
Cl
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Bing céach st dung hop chét im-2c thay cho hop cht im-2a, phan ting dugc tién
hanh theo phuong thirc giéng véi phurong thire & Vi du 6-1 thu dugce hop chét néu & d& muc
35.

MS m/z: 518 [M+1]"

"H NMR (DMSO-dg, 400MHz), 6 ppm: 8,84-8,78(m, 2H), 8,13(d, 1H), 7,46-7 26(m 4H),
6,19(m, 1H), 4,69(d, 2H), 4,42(d, 2H), 4,11(m, 1H), 3,88-3,80(m, 2IH), 2,92-2,72(m, 2H),
2,62-2,51(m, 3H), 2,32-2,22(m, 1H), 2,12-2,02(m, 1H), 1,80-1,68(m, 1H)

[Vi du 6-4] Piéu (;hé 2-(5-{6-[(2,3-dihydro-1H-inden-2-yl)amino]pyridin-3-yl}-1,3,4-
oxadiazol-2-y1)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on  (hop
chét 36)

T 0

Bing cach sir dung hop chat im-2d thay cho hop chit im-2a, phan tmg dugc tién hanh
theo phuong thirc gibng v6i phuong thire & Vi dy 6-1 thu duge hop chét néu & d& muc 38.
MS m/z: 443 [M+1]"
'H NMR (DMSO-dg, 400MHz), § ppm: 8,54(d, 1H), 7,84-7,79(m, 1H), 7,67(d, 1H), 7,21-
7,12(m, 4H), 6,60(d, 1H), 4,78(s, 1H), 4,65(s, 2H), 4,38-4,34(m, 2H), 3,82-3,81(m, 2H),
3,29-3,25(m, 2H), 2,87-2,71 (m, 4H)

[Vi du 6-5] Didu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
oxadiazol-2-yl)-1-{5H,6H,7H,8H-imidazo[ 1,2-c]pyrimidin-6-yl }etan-1-on (hgp chét 37)

~N
o i O~ g D
/L
37-a 37

(Buége 1) Piéu ché 5H.6H,7H.8H-imidazo[1.2-a]pyrazin (hop chét 37-a)
Theo phuong phép da dugc biét 5 (US2004/220189 A1 va US2008/153843 Al),

chit trung gian SH,6H,7H,8H-imidazo[1,2-a]pyrazin (hop chét 37-a) dugc tong hop.
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MS m/z: 124 [M+1]*

(Budc 2) DPidu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3.4-

oxadiazol-2-yD)-1-{5H.6H.7H.8H-imidazo[1,2-c]pyrimidin-6-yl}etan-1-on (hop chét 37)

Bing céach sir dung hop chit 37-a thay cho hop chat im-7, phan Gng dugc tién hanh
theo phuong thie gidng véi phuong thire & Vi du 6-1 thu duge hop chét néu ¢ d& muc 37.
MS m/z: 443 [M+1]*
'H NMR (CDCls. 400MHz), & ppm: 8,91(d, 2H), 7,25-7,18(m, 4H), 7,07(d, 2H),
6,91(d, 2H), 5,89-5,87 (m, 1H), 4,92-4,88(m 3H), 4,17-4,07(m, 4H), 3,42(dd, 2H),
2,92(dd, 2H)

[Vi du 6-6] Diéu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
oxadiazol-2-yl)-1-{3H,4H,5H,6H,7H-imidazo[4,5-c]pyridin-5-yl }etan-1-on (hop chét 38)

H
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(Buédc 1) Didu ché 3H.4H,5H.6H,7H-imidazo[4.,5-c]pyridin (hop chét 38-a)

Theo phuong phap da dugc biét rd (Bioorganic & Medicinal Chemistry, 2008, 18(11),
3359-3363). Chit trung gian 3H,4H,5H,6H,7H-imidazo[4,5-c]pyridin (hop chat 38-a)
duoc tong hop. |

MS m/z: 124 [M+1]"

'H NMR (DMSO-ds, 400MHz), & ppm: 10,10(br, 2H), 9,01(s, 1H), 4,27(s, 2H),
3,43-3,40 (m, 2H), 2,92(s, 2H)

(Buéc 2) Diéu ché 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1.3.4-
oxadiazol-2-y1)-1-{3H.4H.5H.6H,7H-imidazo[4.5-c]pyridin-5-yl }etan-1-on (hop chit 38)

Bang céach sir dung hop chét 38-a thay cho hop chét im-7, phan tmg duoc tién hanh
theo phuong thirc gidng v6i phuong thirc ¢ Vi du 6-1 thu duge hop chét néu ¢ d& muc 38.
MS m/z: 443 [M+1]"
TH NMR (DMSO-ds, 400MHz), § ppm: 8,90(d, 2H), 7,54(d, 1H), 7,25-7,17(m, 4H), 5,92(t,
1H), 4,90-4,84(m, 1H), 4,69-4,63(m, 2H), 4,16(d, 2H), 3,97-3,86(m, 2H), 3,49(s, 2H),
3,41(dd, 2H), 2,92(dd, 2H), 2,80-2,74(m, 2H)
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[Vi du 6-7] Diéu ché 6-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-
1,3,4-oxadiazol-2-yl)axetyl]-1,2,5,6,7,8-hexahydro-1,6-naphthyridin-2-on (hop chét 39)

= [ L) u—fz N
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(Buéc 1) Didu ché 3H.4H,5H,6H.7H-imidazo[4,5-c]pyridin (hop chét 39-a)

Chét trung gian 1,2,5,6,7,8-hexahydro-1,6-naphthiridin-2-on (hop chit 39-a) dugc
téng hop theo phuong phap da duge biét rd (WO 2009121812).
MS m/z: 151 [M+1]*
6-[2-(5-{2-[( 2,3-dihvdro-1H-inden-Z-Vl)aminohovrimidin-5-V1}-1,3,4-0xadiaiol-2-
yl)axetyl]-1,2.5.6.7.8-hexahydro-1.6-naphthyridin-2-on (hop chét 39)

Bing cach sir dung hop chét 39-a thay cho hop chét im-7, phan tmg dugc tién hanh
theo phuong thirc gidng véi phwong thirc & Vi dy 6-1 thu duge hop chét néu & d& muc 39.
MS m/z: 470 [M+1]"
"H NMR (DMSO-d¢, 400MHz), § ppm: 11,57(s, 1H), 8,85-8,79(m, 2H),
8,44-8,42(m, 1H), 7,30-7,14 (m, 5H), 6,23-6,18 (m, 1H) 4,73-4,68(m, 1H), 4,47-4,33(m,
4H), 3,75-3,70(m, 2H), 3,29-3,22(m, 2H), 2,93(dd, 2H), 2,71-2,60(m,
1H), 2,50(m, 1H)

[Vi du 6-8] Didu ché 5-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-
1,3,4-oxadiazol-2-yl)axetyl]-1H,2H,3H,4H,5H,6H,7H-imidazo[4,5-c]pyridin-2-on  (hop
chét 40)
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(Bude 1) Piéu ché 3-bromo-piperidin-4-on hydrobromua (hop chét 40-a)
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Hop chat néu ¢ d& muc (40-a) dugc tng hop theo phuong phap dd dugc biét 1 (Journal
of Medicinal Chemistry, 2010, 53(19), 7107-7118),.

MS m/z: 179 [M+1]*

'THNMR (DMSO-ds, 400MHz), § ppm: 9,23(br, 2H), 5,06-5,03(m,1H), 4,00-3,95(m, 1H),
3,71-3,49(m, 3H), 2,84-2,76(m, 2H)

(Bude 2) Pidu ché 9H-floren-9-ylmetyl-3-bromo-4-oxopiperidin-1-carboxylat (hgp chét

40-b)

Thém tir tir 14n luot natri cacbonat (3,2 g, 0,030 mol) va 9-ﬂ0reny1fnef0xycarbony1

| clorua (2,6 g, 0,010 mmol) & 0°C vao dung dich chtrta hop chét 40-a (2,6 g, 0,010 mol)
trong dung moi hdn hop chira nuée cat (3 mL) va 1,4-dioxan (20 mL), va khudy hén hop
nay trong 15 gi¢r & nhiét do trong phong. Khi phan tng hoan thanh, 1am ngudi hdn hop dén
nhiét do trong phong, pha lodng bing nudc cit (30 mL), va sau d6 chiét bang etyl axetat.
Rira 16p hitu co bang nudce ct va nurée mudi bao hoa, 1am kho trén natri sulfat khan, va co.
Tinh ché phan cin bang sic khi cot silicagel (etyl axetat : n-hexan = 1 : 95) thu duoc hop
chét néu & dé muc 40-b & dang chét rin mau tring (2,7 g, 69%).

MS m/z: 401 [M+1]"

"HNMR (CDCls, 400MHz), § ppm: 7,78 (d, 2H), 7,59 (d, 2H), 7,42-7,30 (m, 4H), 4,79-
4,54 (m, 2H), 4,26 (t, 1H), 3,96-3,52 (m, 4H), 2,96-2,74 (m, 1H), 2,39-2,18 (m, 1H)
(Buéc 3) Diéu ché 9H-floren-9-ylmetyl 2-oxo-1H.2H.3H.4H,5H,6H.7H-imidazo[4.5-

c]pyridin-5-carboxylat (hop chét 40-c)
Thém nuéc amoniac 30% (0,64 mL) & 0°C vao dung dich chira hop chét 40-b (0,60

g, 1,50 mmol) va ure (0,55 mg, 8,99 mmol) trong axit axetic (2,6 mL), va khqu hdn hop
nay trong 4 gid & 100°C. Khi phan tng hoan thanh, 1am ngudi hdn hop dén nhiét do trong
phong, pha lodng bing nudc cit (50 mL) va chiét bing etyl axetat. Rira 16p hitu co bing
" nuée cht va nude mubi bio hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh ché phﬁn can
bang sic khi cot silicagel (metanol : metylen clorua = 5 : 95) thu dugc hop chét néu & dé
muc 40-¢ & dang chét rin mau vang (0,22 g, 40%).
MS m/z: 362 [M+1]"
"HNMR (CDCl3, 400MHz), § ppm: 9,86-9,64(m, 2H), 7,78-7,64(m, 2H), 7,54-
7,24(m, 6H), 4.51-4,36 (m, 2H), 4,30-4,12(m, 3H), 3,72-3,56(m, 2H), 2,42-
2,30(m, 2H)
(Buéc 4) Pidu ché 1H,2H,3H.4H,5H,6H,7H-imidazo[4,5-c]pyridin-2-on (hop chit 40-d)
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Hoa tan hop chit 40-¢ (0,22 g, 0,60 mmol) trong tetrahydrofuran (25 mL). Sau khi
thém tir tir piperidin (5 mL) vao, khudy hdn hop nay trong 1 gi¢r & nhiét do trong phong.
Khi phan tmg hoan thanh, c¢6 hdn hop nay dudi 4p suat giam, va xtt Iy phan cin bing dietyl
ete dé tao ra chit ran. Thu hdi két tua, rira béng dietyl ete, va sau d6 1am kho thu dugce hop
chét néu tai d& muc 40-d & dang chit rin mau be (77 mg). ’

MS m/z: 140 [M+1]*

"H NMR (DMSO-ds, 400MHz), & ppm: 9,43(d, 2H), 3,42-3,33(m, 2H), 2,83(t, 2H),
2,17(m, 2H)

(Bude 5) Pidu ché 5-[2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3.4-
oxadiazol-2-ylaxetyl]-1H,2H.3H.4H,5H,.6H,7H-imidazo[4.5-c]pyridin-2-on _ (hop chét
40)

Bang cach st dung hop chit 40-d thay cho hop chit im-7, phan tng duoc tién hanh
theo phuong thirc giéng véi phuong thire & Vi du 6-1 thu dugc hop chét néu & d& muc 40.
MS m/z: 459 [M+1]"
"H NMR (DMSO-ds, 400MHz), 6 ppm: 9,78-9,61(m, 2H), 8,89-8,76(m, 2H), 8,42(d, 2H),
7,26-7,12(m, 4H), 4,71(m, 1H), 4,38-4,32(m, 2H), 4,24(d, 2H), 3,76-3,71(m, 2H), 3,27(m,
2H), 2,94(dd, 2H), 2,44-2,28(m, 2H)

[Vi du 6-9] Piéu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
oxadiazol-2-y1)-1-{5H,6H,7H,8H-[1,2,4]triazolo[ 1,5-a]pyrazin-7-yl}etan-1-on (hop chat
41)
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(Bude 1) Pidu ché 3H,4H,5H.6H.7H-imidazo[4.5-c]pyridin (hop chit 41-a)
Chét trung gian 5,6,7,8-tetrahydro-[1,2,4]triazolo[1,5-a]pyrazin (hop chit 41-a)

duoc tong hop theo phwong phép da duge biét r5 (Journal of Medicinal Chemistry, 2014,
57(9), 3687-3706).

MS m/z: 125 [M+1]"

"H NMR (DMSO-ds, 400MHz), § ppm: 7,86(s, 1H), 4,02(t, 2H), 3,90(s, 2H), 3,11(m, 2H),
2,82(br, 1H)
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(Buéc 2) Diéu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3 4-
oxadiazol-2-yl)-1-{5H,6H.,7H.8H-[1.2.4]triazolo[1,5-alpyrazin-7-y1}etan-1-on (hop chit
41)

Bing cach sir dung hop chit 41-a thay cho hop chit im-7, phén tng dugc tién hanh
theo phuong thirc gidng véi phwong thirc & Vi du 6-1 thu dugc hop chét néu & dé muyc 41.
MS m/z: 444 [M+1]*
'H NMR (CDCl3, 400MHz), & ppm: 8,88-8,81(m, 2H), 7,95(d, 1H), 7,28-7,20(m, 4H),
5,84-5,79(m, 1H), 4,98(s, 2H), 4,91(m, 1H), 4,39-4,29(m, 2H), 4,24-4,14(m, 4H), 3,44(dd,
2H), 2,94(dd, 2H)

[Vi du 6-10] Bidu ché 2-(5-{2-[(2,3-dihydro- 1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
oxadiazol-2-yl)-1-{ 1H,4H,5H,6H,7H-pyrazolo[4,3-c]pyridin-5-yl}etan-1-on (hop chét
42)

VAR fit:(:?‘“<
N HO X AN \~€
Hm@m * \/% @ >y /@
N¢kN
334 H

42-a 42

(Bude 1) Pidu ché mubi 1H.4H,5H.6H.7H-pyrazolo[4.3-c]pyridin hydro clorua (hop chit
é2;a)

Mubi 1H,4H,5H,6H,7H-pyrazolo[4,3-c]pyridin hydro clorua (hop chét 42-a) duoc
téng hop theo phuong phép da duge biét rd (US 20070232600887).
'H NMR (DMSO-ds, 400MHz), & ppm: 9,39(br, 2H), 7,57(s, 1H), 4,10(m, 2H), 3,35(m,
2H), 2,90(t, 2H).
(Bude 2) Pidu ché 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3.4-
oxadiazol-2-y1)-1-{ 1H.4H.5H.6H,7H-pyrazolo[4.3-c]pyridin-5-y1}etan-1-on _(hop _chét
42)

Bing c4ch st dung hop chat 42-a thay cho hop chat im-7, phan tng dugc tién hanh
theo phwong thirc gidng v6i phuong thire & Vi du 6-1 thu duoc hop chét néu & d& muyc 42.
MS m/z: 443 [M+1]"
"H NMR (DMSO-ds, 400MHz). § ppm: 12,54(br, 1H), 8,86-8,78(m, 2H), 8,42(d,
2H), 7,24-7,14(m, 4H), 4,70(m, 1H), 4,64-4,46(m, 2H), 4,36(d, 2H), 3,82-3,74(m, 2H),
3,29(dd, 2H), 2,94(dd, 2H), 2,84-2,62(m, 2H)

-110-



37650

[Vi du 6-11] Pidu ché 1-{2-amino-4H,5H,6H,7H-[1,3]thiazolo[4,5-c]pyridin-5-y1}-2-(5-
{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-oxadiazol-2-y1)etan-1-on
(hop chit 43)

Br
0O
0:8—\“—{ S ,FQO N-N
'~ HO
’ .O g H‘?N%NHH ’ Ny /@

|
N/)\N
H

40-b O -2 33-d
0

43 H
(Buée 1) Tdng hop 4H,5H.6H,7H-[1.3]thiazolo[4.5-clpyridin-2-amin dihydobromua (hop

chét 43-a)
Thém thioure (0,21 g, 2,7 mmol) vao dung dich chira hop chét 40-b (0,7 g, 2,7

mmol) trong etanol (7 mL), va khudy hdn hop nay duéi didu kién hdi luu trong 9 gio. Khi
phéan Ung hoan tha‘mﬁ, loc bo chét ran va rira béng etanol. Co dich loc, va loc lai chét ran
thu duoc. Thu hdi chét ran nay va lam kho, thu duge hop chit néu & d& muc 43-a & dang
chét rin mau héng (0,46 g, 53%), chét rin nay sau dé dugc st dung cho phan trng tiép theo
ma khong can tinh ché tiép.

MS m/z: 155,9 [M+1]"

(Budc 2) Diéu ché 1-{2-amino-4H,5H,6H,7H-[1.3]thiazolo[4.5-clpyridin-5-y1}-2-(5-{2-

[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3.4-oxadiazol-2-yl)etan-1-on (hop

chat 43)
Bing cach sir dung hop chét 43-a thay cho hop chit im-7, phan tng duoc tién hanh

theo phuong thirc gidng véi phuong thirc & Vi du 6-1 thu duoc hop chit néu & dé muc 43.
MS m/z: 475 [M+1]*

'H NMR (DMSO-ds, 400MHz), 8 ppm: 8,86(d, 2H), 8,41(d, 1H), 7,23-7,14(m, 4H),
6,85(d, 2H), 4,74-4,69(m, 1H), 4,57-4,31(m, 4H), 3,79-3,76(m, 2H), 3,31-3,26(m, 2H),
2,97-2,91(m, 3H), 2,62(s, 1H)

[Vi du 6-12] Pidu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
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oxadiazol-2-yl)-1-{1H,4H,5H,6H,7H-pyrazolo[3,4-c]pyridin-6-yl }etan-1-on (hop chét
44) va 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-oxadiazol-2-
yl)-1-{1H,4H,5H,6H,7H-pyrazolo[4,3-b]pyridin-4-y1} etan-1-on (hop chét 45)

- | - _ ]
O N,bOC ‘ N\ H b IN.___ Het M
N oy -D0C  HM { HCI
0 . ; ., boc HN
P + NIt B FYA L N -l NH Z ™ NH
N N .
../N\
15a 44-¢ 45-¢ -

22

al

| 4da | Ad-b 45-b
_ Q —-
N7 0
W A N..,;f
0 \ -
"o By - O ‘ SN N\ /
+ ‘w‘"{o,\l Sy /@ — 44 N’?l\.N
| Z H
A, . )
H HN ™
33-d p— O
Nw
7
45 NN
]

(Buéc 1) Didu ché tert-butyl (4E)-4-[(dimetylamino)metyliden]-3-oxopiperidin-1-

carboxvlat(44-a) va tert-butyl (27)-2-[(dimetylamino)metyliden]-3-oxopiperidin-1-

carboxylat (hop chét 45-a)

Khudy dung dich chira tert-butyl 3-oxopiperidin-1-carboxylat (1,0 g, 5,02 mmol)
trong N,N-dimetylformamit dimety! axetal (1 mL) duéi diéu kién hoi luu trong 1 gio. Khi
phan Gng hoan thanh, loai bd dung méi va tinh ché phan cin bang sic khi cot silicagel (etyl
axetat) thu duoc hdn hop gém céc hop chat néu tai dé muc (44-a va 45-a) (0,89 g, 70%).
MS m/z: 255 [M+1]*

"H NMR (CDCls, 400MHz), 8 ppm: 4,24-4,01(m, 1H), 3,20-2,80(m, 8H), 2,39-2,08(m,
3H), 1,73(m, 1H), 1,43 (s, 1H)

(Budce 2) Diéu ché tert-butyl 1H,4H,5H.6H.7H-pyrazolo[3.4-c]pyridin-6-carboxylat(44-b)
va tert-butyl 1H,4H,5H.6H.7H-pyrazolo[4.3-b]pyridin-4-carboxylat (hop chét 45-b)
Thém hydrazin hydrat (0,35 g, 6,99 mmol) vao dung dich chira hdn hop (0,89 g,

3,50 mmol) gdm cac hop chat 44-a va 45-a trong etanol (10 mL), va khudy hdn hop nay
dudi didu kién hoi luu trong 2 gior. Khi phan tmg hoan thanh, 1am ngudi hdn hop dén nhiét

d6 trong phong, va loai bé dung mai, thu duge hdn hop g0m cac hop chit néu tai dé muc
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(44-b va 45-b) (0,64 g, 81%), cac hop chit nay sau d6 duge sir dung cho phan ting tiép theo
ma khong can tinh ché tiép.

(Buéc 3) Diu ché 1H.4H.5H.6H.7H-pyrazolo[3.4-c]pyridin(44-c) va 1H.4H.5H.6H,7H-

pyrazolo[4.3-blpyridin(45-¢)

Thém dung dich hydro clorua dioxan 4 N (5 mL) & 0 °C vao dung dich chtra hdn
hop (0,64 g, 2,86 mmol) gém cac hgp chit néu tai dé muc (44-b va 45-b) trong metylen
clorua (5 mL), va khudy hdn hop nay trong 15 gio. Khi phan tng hoan thanh, loai bé dung
moi va tiép do6 xir Iy phin can bang dietyl ete dé tao ra chit rin. Loc chét rén, va rira bang
dietyl ete thu dugc hdn hop gom cac hop chét néu tai d& muc (44-c va 45-c) vé mit dinh
lugng (0,55 g).

MS m/z: 124 [M+1]"

(Buéc 4) Diéu ché 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3.4-
oxadiazol-2-y1)-1-{1H.4H,5H,6H,7H-pyrazolo[3.4-c]pyridin-6-yl }etan-1-on _(hop chét
44) va 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1.3.4-oxadiazol-2-
yl)-1-{1H.4H,5H,6H.7H-pyrazolo[4,3-b]pyridin-4-y1} etan-1-on (hop chét 45)

Bing cach st dung hdn hop gdm cac hop chit 44-c va 45-c thay cho chét trung gian
im-7, phan Gng duoc tién hanh theo phuong thirc gidng véi phuong thirc & Vi du 6-1 thu
duoc hon hop gém cac hop chét néu tai d& muc 44 va 45.
(Hop chét 44)
MS m/z: 443 [M+1]*
"H NMR (CDCl3, 400MHz), 8 ppm: 8,98-8,76(m, 2H), 7,38(s, 1H), 7,28-7,18(m, 4H),
5,84-5,81(m, 1H), 5,30(d, 1H), 4,89(m, 1H), 4,79(d, 2H), 4,16(d, 2H), 3,86(m, 2H),
3,42(dd, 2H), 2,92(dd, 2H), 2,74(m, 2H)
(Hop chat 45)
MS m/z: 443 [M+1]*
'"H NMR (DMSO-dg, 400MHz), & ppm: 8,85(d, 2H), 8,42(m, 1H), 7,99(m, 1H), 7,24-
7,14(m, 4H), 4,72 (m, 1H), 4,67(s, 2H), 3,27(dd, 2H), 2,94(dd, 2H), 2,74-2,66(m, 2H),
2,04-1,94(m, 2H)

[Vi du 6-13] Diéu ché N-{1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}-1,3,4-oxadiazol-2-yl)axetyl]|pyrolidin-3-yl}aminosulfonamit (hop chét 46)

-113-



37650

HaN Q
A
00
46-a H
H,N

g N
+ SR— oo \_,_,{ @
,L

/ |
/l\ \

33d

(Budc 1) Diéu ché mudi N-(pyrolidin-3-yl)aminosulfonamit hydroclorua (hop chit 46-a)

Theo phuong phap di dugc biét 5 (WO 2011160020), chit trung gian mudi N-
(pyrolidin-3-yl)aminosulfonamit hydroclorua (hop chét 46-a) dugc tong hop.
MS m/z: 166 [M+1]*
'H NMR (DMSO-ds, 400MHz), & ppm: 9,30(s, 2H), 6,99(s, 1H), 6,77(s, 1H), 3,92(s, 2H),
3,33-3,04 (m, 4H), 2,17-1,89 (m, 2H)

(Buée 2) Didu ché mudi N-(pyrolidin-3-y1)aminosulfonamit hydroclorua ( hdp chét 46-2)

Bing cach st dung hop chit 46-a thay cho hop chét im-7, phan Gng dugc tién hanh
theo phuong thirc gidng véi phwong thirc & Vi du 6-1 thu duge hop chat 46.
MS m/z: 485 [M+1]*
"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,86(s, 2H), 8,43(d, 2H), 7,23-7,14(m, 4H),
6,95(dd, 1H), 6,70 (d, 2H), 4,74-4,69(m, 1H), 4,19-4,12(m, 2H), 3,94-3,43(m, 4H), 3,33-
3,26(m, 2H), 2,97-2,91(m, 2H), 2,16-1,87 (m, 2H)

[Vi du 6-14] Didu ché N-{1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
y1}-1,3,4-oxadiazol-2-yl)axetyl]pyrolidin-3-yl }metansulfonamit (hop chét 47)

N
0’ 0 NH
47-a \CN
+ N O 0 !“”N
PR
Ho’lﬁ == NTTN
”’4 )\ N\ / 47 :
33-d

(Buéce 1) Didu ché N-(pyrolidin-3-y)metan sulfonamit (hop chit 47-a)
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Chét trung gian N- (pyrolidin-3-yl)metansulfonamit (hop chét 47-a) duoc tong hop
theo phuong phap da dugc biét rd (US 20110183985). |
MS m/z: 166 [M+1]*
(Buéc  2) N-{ 1'-[2—( 5-12-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1.3.4-
oxadiazol-2-yl)axetyl]pyrolidin-3-yl }metansulfonamit (hop chét 47)

Bing céach sir dung hop chit 47-a thay cho hop chit im-7, phan Gng dugc tién hanh
theo phuong thic gidng véi phuong thirc & Vi du 6-1 thu dugc hop chét 47.
MS m/z: 484 [M+1]"
'H NMR (DMSO-dg, 400MHz), § ppm 8,85(d, 2H), 5,41(d, 2H), 7,45(dd, 1H),
7,23-7,14(m, 4H), 4,74-4,69(m, 1H), 4,15(s, 2H), 4,00-3,38 (m, 4H), 3,31-3,26(m,
2H), 2,99-2,92(m, 5H), 2,21-1,80 (m, 2H)

[Vi du 6-15] Diéu ché axit 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
y1}-1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahydropyridin-4-carboxylic (hop chét 48)

0
[ NH
Sy | i i
/Qj,/E’) \© - ,«OW/(/JNQ - .OYOI TV . /OW(Q
- 0
O 8a O g S 48c
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33-d

(Budce 1) Piéu ché 1-benzyl-4-(metoxycarbonyl)pyridin-1-ium(hop chét 48-a)

Thém benzyl bromua (0,95 mL, 8,75 mmol) vao dung dich chira metyl isonicotinat (1,0 g,
7,3 mmol) trong metanol (10 mL), va khudy hdn hop nay trong 2 gid & 80°C trong moi
trong khi nito. Khi phéan tng hoan thanh, 1am ngudi hdn hop phan g dén nhiét do trong
phong, va co dé loai bé dung mdi. Xt ly phan cin bang n-hexan dé tao ra chit ran. Loc
chét rin tao thanh va rira bé“mg n-hexan, thu duoc hgp chét néu & d& muc 48-a vé mit dinh
lugng & dang chét rin mau vang (1,7 g).

MS m/z: 229 [M+1]*

'H NMR (DMSO-ds, 400MHz), & ppm: 8,39(d, 2H), 8,54(d, 2H), 7,56-7,45(m, 5H),
3,98(s, 3H)

(Budce 2) Diéu ché metyl 1-benzyl-1,2.3.6-tetrahydropyridin-4-carboxylat (hop chét 48-b)
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Thém natri borohydrua (0,38 g, 0,010 mol) va nuéc cit (4 mL) & 0°C vao dung dich

chira hop chit 48-a (2,1 g, 9,2 mmol) trong etanol (20 mL), va khudy hdn hop nay trong 1
gio & nhiét do trong phong. Khi phan tng hoan thanh, pha loang hén hop nay bang nudc
c4t (20 mL) va chiét bing metylen clorua. Rira 16p hitu co bing nude cit va nude mudi bio
hoa, 1am kho trén natri sulfat khan, va co, thu dugc san phém tho 1a hop chét néu & dé muc
48-b & dang chit 1éng mau vang (1,84 g), chit 16ng nay duoc sir dung trong bude tiép theo
ma khong can tinh ché nita.
MS m/z: 232 [M+1]*

"H NMR (CDCls, 400MHz), & ppm: 7,33-7,24(m, 5H), 6,88-6,87(m, 1H),. 3,73(s, 3H),
3,61(s, 2H), 3,14-3,12(m, 2H), 2,61(t, 2H), 2,41-2,41(m, 2H)
(Buéc 3) Didu ché 4-metyl 1-[2-(trimetylsilyletyl] 1.2.3.6-tetrahydropyridin-1.4-
dicarboxylat (hop chit 48-c)

Thém 2-(trimetylsilyl)etyl cloroformat (2,8 g, 0,016 mol) & 0°C vao dung dich chira
hop chit 48-b (1,8 g, 7,9 mmol) trong metylen clorua (5 mL), khudy hén hop ndy trong 1
gid & nhiét do trong phong. Khi phan tng hoan thanh, pha loang hén hop nay bang nuéc
cét (20 mL) va chiét bing etyl axetat. Rira 16p hitu co bang dung dich natri hydro cacbonat
bdo hoa va nudc mudi bdo hoa, 1lam kho trén natri sulfat khan, va c6. Sau d6 tinh ché ph?ln
can bang sic khi cot silicagel (etyl axetat : n- hexan = 1 : 9) thu dwgc hop chit néu ¢ dé
muc 48-¢ & dang chit 16ng khong mau (1,34 g, 59%).
MS m/z: 286 [M+1]"
'H NMR (CDCls, 400MHz), 8 ppm: 6,89(s, 1H), 4,21(t, 2H), 4,15-4,11(m, 2H), 3,76(s,
3H), 3,56(s, 2H), 2,41(s, 2H), 1,02(t, 2H), 0,05(s, 9H)
(Budc 4) Didu ché metyl 1.2.3,6-tetrahydropyridin-4-carboxylat (hop chét 48-d)

Thém axit trifloaxetic (3 mL) vao dung dich chira hgp chét 48-¢ (0,50 g, 1,75 mmol)
trong metylen clorua (5 mL), va khudy hén hop nay trong 3 gid & nhiét do trong phong.
Khi phén tmg hoan tila‘mh, thém dung dich natri hydro cacbonat bdo hoa vao va chiét hon
hop nay bang metylen clorua. Rira 16p hitu co bing nudc va nudc mudi bdo hoa, 1am kho
trén natri sulfat khan, va ¢6 thu dugc hop chat néu & dé muc 48-d & dang chét 1éng mau
nau (0,22 g, 89%).

MS m/z: 142 [M+1]*
'H NMR (CDCls, 400MHz), & ppm: 6,95(s, 1H), 3,75(s, 3H), 3,53(s, 2H), 2,99(t, 2H),
2,32(s, 3H)
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(Bude 5) Diéu ché axit 1-[2-(5-{2-[(2.3-dihydro-1H-inden-2-y)aminolpyrimidin-5-y1}-
1.3.4-oxadiazol-2-y])axetyl]-1.2.3.6-tetrahydropyridin-4-carboxylic (hop chét 48)

Béng céch sir dung hop chit 48-d thay cho hop chat im-7, phan tmg dugc tién hanh
theo phuong thirc giéng véi phuong thiic & Vi du 6-1 thu duge hop chét 48.
MS m/z: 447 [M+1]*
"HNMR (DMSO-dg, 400MHz), 8 ppm: 8,86-8,63(m, 2H), 8,43-8,42(m, 1H), -7,23—7,14(m,
4H), 7,00-6,69(m, 1H), 4,74-4,62(m, 1H), 4,40-4,28(m, 2H), 4,24-4,09(m, 1H), 3,70-
3,59(m, 2H), 3,23-3,22(m, 3H), 2,97-2,87(m, 3H), 2,38-2,18(m, 1H)

[Vi du 6-16] Didu ché 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-
1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahy dropyridin-4-carboxamit (hop chit 49)
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(Buédce 1) DPidu ché 1-tert-butyl 4-metyl 1,2.3.6-tetrahydropyridin-1.4-dicarboxylat (hop chét
49-a)

Thém tir tir 1an lugt di-tert-butyl dicacbonat (0,76 g, 3,49 mmol) va trietylamin (0,6
mL, 4,4 mmol) vao dimg dich chtra hop chét 48-d (0,33 g, 2,36 mmol) trong metylen clorua
(15 mL), khudy hdn hop nay trong 15 gid & nhiét d9 trong phong. Xir Iy hon hop phan Gng
bang dung dich axit clohydric 2N trong nudce (2 mL) va khudy trong 10 phut. Sau khi thém
bd sung nudc cat (20 mL), chiét hdn hop phan ng bang metylen clorua. Rira 16p hitu co
bang nudc cit va nude mudi bio hoa, 1am kho trén natri sulfat khan, va c6. Tinh ché phan
can bang sic khi cot silicagel (etyl axetat : n-hexan = 1 : 9) thu dugc hop chét néu & dé
muc 49-a & dang chét 1ong khong mau (0,15 g, 27%).

MS m/z: 242 [M+1]"

"H NMR (CDCls, 400MHz), 6 ppm: 6,89(br, 1H), 4,07(m, 2H), 3,76(s, 3H), 3,51(m, 2H),
2,40(m, 2H), 1,47(s, 9H)
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(Budce 2) Diu ché axit 1-[(tert-butoxy)carbonyl]-1.2.3.6-tetrahydropyridin-4-carboxylic
(hop chét 49-b)

Thém dung dich lithi hydroxit 1N trong nuéc bdo hoa (3 mL) vao dung dich chira
| hop chit 49-a (0,15 g, 0,63 mmol) trong tetrahydrofuran (3 mL), va khudy hdn hop nay
trong 2 gid & nhiét d6 trong phong. Khi phan tg hoan thanh, xir Iy hdn hop nay bang dung
dich axit clohydric 2N trong nuéc dé diéu chinh do pH = 2 hodc thip hon, tiép d6 chiét
bing metylen clorua. Rira 16p hitu co bing nudc cit va nude mudi bao hoa, 1am khé trén
natri sulfat khan, va c6 thu dugc hop chit néu & dé muc 49-b & dang chét rdn mau tréng
(0,13 g, 92%).
MS m/z: 228 [M+1]*
"H NMR (CDCl3, 400MHz), & ppm: 7,02 (br, 12H), 4,11(m, 2H), 3,53(m, 2H), 2,40(m,
2H), 1,48(s,9H)
(Bude 3) Didu ché tert-butyl 4-carbamoyl-1.2.3.6-tetrahydropyridin-1-carboxylat (hop
chét 49-c)
Thém timg giot 14n luwot N N-diisopropyletylamin (0,51 mL, 2,93 mmol) va

benzotriazol-1-yl oxy-tripyrolidinophosphoni hexaflophosphat (0,46 g, 0,89 mmol) & 0°C
vao dung dich chtra hop chit 49-b (0,13 g, 0,59 mmol) va amoni clorua (0,16 g, 2,93 mmol)
trong N,N-dimetylformamit (7 mL), va khudy hén hop nay trong 15 gid & nhiét do trong
phong. Khi phan mg hoan thanh, pha loang hdn hop nay bang nudce cit (50 mL), va chiét
bang etyl axetat. Rira 16p hitu co bang nudc cit va nude mubi bio hoa, 1am kho trén natri
sulfat khan, va cd. Sau d6 tinh ché phdn cin bang sic khi cot silicagel (metanol: metylen
clorua = 5 : 95) thu dugc hop chét néu & d& muc 49-c vé miat dinh lugng & dang chét rin
mau tring (0,14 g).

MS m/z: 227 [M+1]*

"H NMR (CDCls, 400MHz), 6 ppm: 6,62(s, 1H), 6,21-5,54(m 2H), 4,19(m, 2H), 3,54(m,
2H), 2,39(m, 2H), 1,47(s, 9H)

(Bude 4) Didu ché 1.2.3.6-tetrahydropyridin-4-carboxamit (hop chét 49-d)

Thém dung dich hydro clorua dioxan 4 N (2 mL) & 0°C vao dung dich chtra hop
chét 49-¢ (0,14 g, 0,59 mmol) trong metylen clorua (2 mL), va khudy hdn hop nay trong 9
gio & nhiét do trong phong. Khi phan ing hoan thanh, cd hén hop nay dudi 4p suat giam,
xtr Iy phan cin bing metylen clorua dé tao ra chit rin. Loc chét rin tao thanh va rira bang

metylen clorua thu dugce hop chét néu & dé muyc 49-d ¢ dang chit rdn mau tring (41 mg,
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43%).

MS m/z: 127 [M+1]*

'H NMR (DMSO-ds, 400MHz), 8 ppm: 9,12(m, 2H), 7,54(br, 1H), 7,18(br, 1H), 6,54(s,
1H), 3,70(m, 2H), 3,17(m, 2H), 2,43(m, 2H)

(Buée 5) Piéu ché 1-[2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3.4-

oxadiazol-2-yDaxetyl]-1.2.3.6-tetrahydropyridin-4-carboxamit (hop chét 49)

Bing cach str dung hop chit 49-d thay cho hop chét im-7, phan g dugc tién hanh
theo phurong thirc giéng véi phuong thirc & Vi du 6-1 thu dwoc hop chét 49.
MS m/z: 446 [M+1]*
'H NMR (DMSO-ds, 400MHz), § ppm: 8,83(d, 2H), 8,42(d, 1H), 7,43(br, 1H), 7,26-
7,12(m, 4H), 7,08-7,02(m, 1H), 6,58-6,52(m, 1H), 4,71(m, 1H), 4,38-4,04(m, 4H), 3,64-
3,54(m, 2H), 3,32-3,24(m, 2H), 2,94(dd, 2H), 2,42-2,21(m, 2H)
[Vi du 6-17] Piéu ché axit 4-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}-1,3,4-oxadiazol-2-yl)axetamido]benzoic (hgp chét 50)

HO

Bing cach st dung tert-butyl 4-aminobenzoat thay cho hop chét im-7, phan tng
duoc tién hanh theo phuong thic gidng véi phuong thic & Vi dy 6-1 thu duge hop chit
50.

MS m/z: 457 [M+1]*
le NMR (DMSO-ds, 400MHz), 6 ppm: 10,72(s, 1H), 8,85(d, 2H), 8,43(d, 1H), 7,92-
7,90(m, 4H), 7,24-7,14(m, 4H), 4,74-4,68(m, 1H), 3,27-3,25(m, 2H), 2,97-2,91(m, 2H)

[Vidu7]

Nhur da giai thich trong Vi du 7-1 dén Vi du 7-5 duéi ddy, hop chit 51 dén hop chét
55 duogc diéu ché tir chét trung gian im-7 va cac hop chit dugc tdng hop trong cac Vi du
duéi déy, thay cho hop chit duge téng hop trong Vi du 6-1 (Budc 4) theo phwong thirc

tuong ty véi Vi du 6-1.
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[Vi du 7-1] Diéu ché 2-(3-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,2,4-
oxadiazol-5-y1)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on  (hop
chét 51)

S D

im-1a 51-a
Et0’<'_f< ~N Ho’uo*ﬂd im-7
R _m7
B [ J:\/} )\C J:Q
51~c 51-d

2 o
51 NJ\N
(Bude 1) Piéu ché 2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carbonitril (hop

chét 51-a)
Khudy hén hop gdm hop chit im-1a (2,5 g, 8,6 mmol) va ddng (I) xyanua (1,0 g,

11,2 mmol) trong N,N-dimetylformamit (41 mL) trong 18 gid & 180°C. Khi phan itng hoan
thanh, pha lodng hdn hop phan ting bing etyl axetat (50 mL) va rira hai 1dn bang dung dich
natri xyanua trong nuéc (50 mL). Rira 16p hitu co bang nuée cit va nude mubi bao hoa,
lam khé trén natri sulfat khan, va c6. Sau d6 tinh ché phan can bang sic khi cot silicagel
(etyl axetat : n-hexan = 15 : 85) thu dugc hop chét néu & dé muc 51-a & dang chit rin mau
trang (1,48 g, 73%).

MS m/z: 237 [M+1]"

'H NMR (CDCl3, 400MHz),  ppm: 8,556 (s, 1H), 8,249 (s, 1H), 7,252-7,134 (m, 4H),
6,189 (d, 1H), 4,900-4,796 (m, 1H), 3,432-3,375 (m, 2H), 2,920-2,852 (m, 2H)

(Buée 2) Pidu ché (7)-2-[(2.3-dihydro-1H-inden-2-yl)amino]-N-hydroxypyrimidin-5-

carboximidamit (hop chét 51-b)

Hoa tan hgp chit 51-a (0,30 g, 1,27 mmol), hydroxylamin hydroclorua (0,21 g,
3,02mmol), va kali cacbonat (0,36 g, 2,59 mmol) trong hdn hop dung moi chira metanol (9
mL) va nude cit (1 mL), va khudy hdn hop nay trong didu kién hdi luu & 100°C trong 2

gid. Pha lodng hdn hop phan tng bang nudc cit (50 mL), va sau d6 loc chit rén, rira bing
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nudGce cét, va lam kho, thu dugce hgp chit néu & dé muc 51-b & dang chét rin mau tréng (0,2
g, 59%).

MS m/z: 270 [M+1]*

'H NMR (DMSO-ds, 400MHz), & ppm: 8,76 (m, 2H), 8,53(s, 2H), 7,72 (d, 1H), 7,13-
7,22(m, 4H), 5,82(br, 1H), 4,58-4,70(m, 1H), 3,22-3,29 (m, 2H), 2,86-2,93(m, 2H)

(Budc 3) Diéu ché etyl 2-(3-12-[( 2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-
1,2.4-oxadiazol-5-yl)axetat (hop chit 51-¢)

Thém natri hydrua (41 mg, 1,70 mmol) & 0°C vao dung dich chtra hop chét 51-b
(0,37 g, 1,37 mmol) trong toluen (18 mL), va khudy hdn hop nay trong 30 phut & nhiét do
trong phong. Lam lanh lai hdn hop dén 0°C, va sau khi thém etyl malony]l clorua (0,21 mL,
1,64 mmol) véo, khudy hén hop nay trong 9 gid & 80°C. Khi phan trng hoan thanh, loai bd
khéi lugng khong tan béng cach str dung Xelit, va co dich loc. Sau d6 tinh ché phén can
bang sic ky cot silicagel (etyl axetat : n-hexan =1 : 1) thu dugc hop chit néu & dé muyc 51-
¢ & dang chat rdn mau vang (0,29 mg, 58%).
MS m/z: 366 [M+1]*
"HNMR (CDCl3, 400MHz),  ppm: & 8,92 (m, 2H), 7,18-7,25(m, 4H), 5,83(d, 1H), 4,87-
4,93(m, 1H), 4,27(q, 2H), 3,43(dd, 2H), 2,92(dd, 2H), 1,31(t, 3H)
(Budc 4) Diéu ché axit 2-(3-12-[( 2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-
1.2.4-oxadiazol-5-yl)axetic (hop chat 51-d)

Bing céach st dung hop chét 51-c (0,29, 0,79 mmol) thay cho hop chit 33-c, phan
tmg duoc tién hanh theo phuong thirc giéng véi phuong thire & Bude 4 cta Vi du 6-1 thu
duoc hop chit néu & d& muc 51-d (0,19 g, 73%).

MS m/z: 338 [M+1]*
"HNMR (DMSO-ds, 400MHz), 5 ppm: 8,869 (d, 2H), 8,312 (d, 1H), 7,142-7,240 (m, 4H),
4,678-4,732 (m, 1H), 4,226 (s, 2H), 3,167-3,295 (m, 2H), 2,910-2,966 (dd, 2H)

(Bude 5) Diu ché 2-(3-{2-[(2.3-dihydro-1H-inden-2-y)aminolpyrimidin-5-y1}-1.2.4-
oxadiazol-5-y])-1-{1H.4H.,5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl}etan-1-on  (hop
chét 51)

Bang céach sir dung hop chét 51-d thay cho hop chét 33-d, phan g duoc tién
hanh theo phuong thirc gidng véi phuong thire & Bude 5 ciia Vi du 6-1 thu duge hop chét

néu & dé muc 51.
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MS m/z: 444 [M+1]"
'H NMR (DMSO-ds, 400MHz), 8 ppm: 8,81-8,86 (m, 2H), 8,30 (d, 1H), 7,24-7,14
(m, 4H), 4,80-4.51 (m, SH), 3,85-3,83 (m, 2H), 3,31-3,25 (m, 2H), 2,97-2,67 (m, 4H)

[Vi du 7-2] Diéu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-4H-
1,2,4-triazol-3-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl } etan-1-on (hop
chét 52)

0
o N N-
o N © N - OJ‘__(/ N —
J AN \ / ~
D i N H | T N N N/
N ° NIA\N R Py
H el
52-b

/7

N ;311
52-a 52-¢
/O N NJ\l/ 7
- { N
HO { Ff] . == im-7 HN‘CN / I.‘\! —
SR -~ b — y
o AS WS
\N/ ﬁ / N/ H .
52-d 52

(Budce 1) Diéu ché etyl 3-etoxy-3-iminopropanoat hydroclorua (hop chit 52-a)

Hop chét néu & dé muc 52-a duge diéu ché theo phuong phéap di duoc biét ro
(Synthesis, 2016, 48(17), 2851-2862).
MS m/z: 160 [M+1]*
"H NMR (DMSO-ds, 400MHz), 3 ppm: & 4,13-4,09 (m, 4H), 3,45 (s, 2H), 1,20-1,18 (m,
6 H)
(Bude 2) Diéu ché 2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carbohydrazit (hop
chét 52-b)

Thém hydrazin hydrat (10 mL, 0,21 mol) vao dung dich chtra hgp chit im-2a (6,0

g, 0,02 mol) trong etanol (50 mL), va khuy hdn hop nay trong 15 gio & 80°C. Khi phan
mg hoan thanh, 1am ngudi hon hop phan tng dén nhiét d6 trong phong dé tao ra chét rén,
chét ran nay sau d6 dugc loc, rira béng etanol, va lam kho, thu dugc hop chét néu & dé muc
52-b & dang chét rdn mau tring (5,3 g, 83%).

MS m/z: 270[M+1]*

"H NMR (DMSO-dg, 400MHz), 8 ppm: 9,58 (s, 1H), 8,71 (d, 2H), 8,08 (d, 2H),
7,23-7,13 (m, 4H), 4,69-4,63 (m, 1H) 4,41 (s, 2H), 3,26 (dd, 2H), 2.9 (dd, 2H)

(Budc 3) Didu ché etyl 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl1}-4H-
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1.2 4-triazol-3-yDaxetat (hop chét 52-¢)

Thém trietylamin (0,95 mL, 6,80 mmol) vao dung dich chira hgp chit 52-a (0,88 g,
4,53 mmol) va hop chét 52-b (0,61 g, 2,26 mmol) trong etanol (10 mL), va khudy hén hop
nay trong 24 gid & 90°C trong moi trudng khi nito. Khi phan trng hoan thanh, 1am ngudi
hén hop phan tmg dén nhiét do trong phong, pha lodng bang nudc cit (20 mL) va sau dé
chiét bing etyl axetat. Rira 16p hitu co bang nuéc cit va nuéc mudi bio hoa, 1am kho trén
natri sulfat khan, va 6. Sau d6 tinh ché phan can bang sac khi cot silicagel (etyl axetat : n-
hexan = 6:4 — 7 :3)thu duoc hop chit néu & d& muc 52-¢ & dang chét rin mau vang
(0,27 g, 33%).
MS m/z: 365 [M+1]"
"H NMR (CDCl3, 400MHz), & ppm: 8,93 (s, 2H), 7,26-7,16 (m, 4H), 5,77 (d, 1H), 4,90-
4,85 (m, 1H), 4,30-4,21 (m, 2H), 3,99 (s, 2H), 3,42 (dd, 2H), 2,91 (dd, 2H), 1,42-1,35 (m,

-3H)

(Budc 4) Pidu ché axit 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-4H-
1.2,4-triazol-3-yl)axetic (hop chat 52-d)

Bang cach sir dung hop chét 52-¢ (73 mg, 0,20 mmol) thay cho hop chét 33-c, phan
tng dugc tién hanh theo phuong thirc gidng v&i phuong thirc & Budce 4 cua Vi du 6-1 thu
duoc hop chit néu & d& muc 52-d (52 mg, 77%).

MS m/z: 337 [M+1]"

'"H NMR (DMSO-ds, 400MHz), 6 ppm: 8,82 (s, 2H), 7,96 (s, 1H), 7,23-7,15 (m, 4H), 4,69-
4,67 (m, 1H), 3,79 (s, 2H), 3,29-3,25 (m, 2H), 2,92 (dd, 2H)

(Budc 5) Diéu ché 2-(5-{2-[(2.3-dihydro-1H-inden-2-y)amino]pyrimidin-5-y1}-4H-1.2.4-
triazol-3-y1)-1-{ 1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl }etan-1-on (hop cht
52)

Bang cach st dung hop chét 52-d (52 mg, 0,154 mmol) thay cho hop chét 33-d,
phén tng dugc tién hanh theo phuong thirc gidng v6i phuong thirc & Bude 5 clia Vi du 6-
1 thu duge hop chét néu & dé muc 52 (10 mg, 15%).
MS m/z: 443 [M+1]"
'H NMR (DMSO-ds, 400MHz), 8 ppm: 8,80 (d, 2H), 8,08-7,82 (m, 1H), 7,22-7,15 (m,
4H), 4,84-4,68 (m, 3H), 4,13-3,83 (m, 4H), 3,31-3,24 (m, 2H), 2,95-2,73(m, 4H)
[Vi du 7-3] Didu ché 2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3,4-
oxadiazol-2-yl)-1-{1H,4H,5H,6H,7H-pyrazolo[4,3-c]pyridin-5-yl}etan-1-on (hop chét
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(Buéc 1) Diéu ché (2E)-1-12-[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-y1}-3-

(dimetylamino)prop-2-en-1-on (hop chit 53-a)

Thém N,N-dimetylformamit dimetyl axetal (0,06 mL, 0,45 mmol) vao dung dich
chtra hop chit im-3 (0,10 g, 0,39 mmol) trong toluen (3 mL), va khudy hdn hop nay trong
16 gitr & 120 °C. Khi phan tmg hoan thanh, 1am ngudi hdn hop phén tng dén nhiét d6 trong
phong, pha lodng bang nuéc cit (20 mL), va sau d6 chiét bang etyl axetat. Rira 16p hitu co
bing nudc ct va nuwde mudi bio hoa, 1am kho trén natri sulfat khan, va c¢6 thu duge hop
chét néu & dé muc 53-a (0,11 g, 92%).
MS m/z: 309 [M+1]*
'"H NMR (CDCl3, 400MHz), 8 ppm: 8,84 (br, 2H), 7,81 (d, 1H), 7,25-7,17(m, 4H), 5,64(d,
1H), 5,55(d, 1H), 4,90-4,86(m, 1H), 4,27(q, 2H), 3,41(dd, 2H), 3,16(br, 3H), 2,92 (br, 3H),
2,90(dd, 2H)
(Bude 2) Diéu ché N-(2.3-dihydro-1H-inden-2-y1)-5-(1H-pyrazol-3-yl)pyrimidin-2-amin
(hop chét 53-b)

Thém hydrazin hydrat (0,19 g, 3,71 mmol) vao dung dich chira hop chét 53-a (0,11

g, 0,36 mmol) trong etanol (15 mL), va khudy hdn hop nay trong 2 gio & 80°C. Khi phan
g hoan thanh, 1am ngudi hdn hop dén nhiét do trong phong, pha lodng bang nudc cit (50
mL), va sau d6 chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va nuée mudi bao
hoa, 1am kho trén natri sulfat khan, va c¢6 thu dugc hop chét néu & dé muc 53-b & dang chét
rin mau d6 (97 mg, 98%).

MS m/z: 309 [M+1]"

'"H NMR (CDCls, 400MHz),  ppm: 6 8,73 (br, 2H), 7,63 (d, 1H), 7,25-7,17(m, 4H), 6,54
(d, 1H), 5,50(d, 1H), 4,90-4,84(m, 1H), 3,43(dd, 2H), 2,91(dd, 2H)
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(Bude 3) Piéu ché axit 2-(3-{2-[(2.3-dihydro-1H-inden-2-yl)aminolpyrimidin-5-y1}-1H-

pyrazol-1-y1) axetic (hop chit 53-¢)

Thém kali cacbonat (0,2 g, 1,4 mmol) va tert-butyl bromoaxetat (0,06 mL, 0,64 mmol) vao
dung dich chtra hgp chit 53-b (97 mg, 0,35 mmol) trong axeton (12 mL), va khudy hdn
hop nay dudi diéu kién hdi luu trong 13 gio. Khi phan tmg hoan thanh, 1am ngudi hdn hop
dén nhiét do trong phong, pha lodng bang nude cit (30 mL) va chiét bang etyl axetat. Rura
16p hitu co bang nuéc cit va nude mudi bao hoa, 1am kho trén natri sulfat khan, va cd. Sau
d6 hoa tan phan cin trong metylen clorua (2 mL) va thém axit trifloaxetic (1,5 mL) vao,
sau d6 khudy trong 3 gid & nhiét do trong phong. Khi phan tmg hoan thanh, ¢6 dung mdi
va xu ly phén can béng dietyl ete dé tao ra chit rin. Loc chét rin tao thanh va rira béng
dietyl ete thu duoc hop chét néu & dé muc 53-¢ & dang chat rin mau be (94 mg, 80%).
MS m/z: 336 [M+1]"

"H NMR (DMSO-dg, 400MHz),  ppm: 8,70 (s, 2H), 7,77 (d, 1H), 7,74-7,61(m, 1H), 7,25-
7,12(m, 4H), 6,69-6,68(d, 1H), 4,98 (s, 2H), 4,65 (m, 1H), 3,27(dd, 2H), 2,91(dd, 2H)
(Budc 4) Diéu ché 2-(5-{2-[(2.3-dihydro-1H-inden-2-yl)aminolpyrimidin-5-y1}-1,3.4-
oxadiazol-2-y1)-1-{1H.4H,5H,6H.7H-pyrazolo[4.3-c]pyridin-5-yl }etan-1-on _(hop chét
53)

Béng cach str dung hop chét 53-¢ thay cho hop chit 33-d, phan tmg dugc tién hanh
theo phuong thire gidng véi phuong thirc & Bude 5 ctia Vi du 6-1 thu dugce hop chét néu &
dé muc 53.

MS m/z: 442 [M+1]*

'"H NMR (CDCls, 400MHz), 8 ppm: 8,64 (d, 2H), 7,56 (dd, 1H), 7,21(m, 4H), 6,51(dd,
1H), 5,69(dd, 1H), 5,13(d, 1H), 4,87-4,83(m, 3H), 3,93 (m, 2H), 3,43-3,38(m, 2H), 2,93-
2,83(m, 4H)

[Vi du 7-4] Biéu ché 2-(3-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-5-etyl-
1H-pyrazol-1-y1)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop
chét 54)
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(Buée 1) Diéu ché 1-{2-[(2.3-dihydro-1H-inden-2-y)aminolpyrimidin-5-y1}pentan-1,3-
dion (hop chét 54-a)

Thém natri hydrua (20 mg, 0,63 mmol) trong diéu kién khudy & 0°C vao dung dich
chira hop chét im-3 (80 mg, 0,32 mmol) trong tetrahydrofuran khan (1,5 mL), va khudy
hdn hop nay trong 1 gid. Sau d6, thém tir tir dung dich chira etyl propionat (50 mg, 0,5
mmol) trong tetrahydrofuran khan (1 mL) vao. Sau khi khudy trong 1,5 gid, thém N,N-
dimetylformamit (0,3 mL). Sau khi khudy trong 1 gi%, ting nhiét d6 phan ung dén 50°C
sau d6 khudy trong 15 gio. Khi phan ting hoan thanh, 1am ngudi hdn hgp dén nhiét d9 trong
phong, pha lodng bang nudc cit (40 mL), va chiét bing etyl axetat. Rira 16p hitu co bang
nuéc cit va nude mudi bio hoa, 1am khod trén natri sulfat khan, va ¢6. Tinh ché phén can
bang sic khi cot silicagel (etyl axetat : n-hexan = 2 : 8) thu dugc hop chét néu & dé muc
54-a & dang chit rin mau ndu (26 mg, 27%). |
MS m/z: 310 [M+1]+_

"H NMR (CDCls, 400MHz), 8 ppm: 8,92-8,64 (m, 2H), 7,28-7,16 (m, 4H), 5,98 (s, 1H),
5,93 (d, 1H), 4,89 (m, 1H), 3,42 (dd, 2H), 2,91 (dd, 2H), 2,43 (m, 2H), 1,21 (t, 3H)
(BuGc 2) Didu ché axit 2-(3-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-5-
etyl-1H-pyrazol-1-yl)axetic (hop chét 54-b)

Tir hop chét 54-a (115 mg, 0,37 mmol) duoc diéu ché & budc trén (Bude 1), phuong phép
tuong tu véi (Budce 2) va (Bude 3) cia Vi du 7-3 duoc tién hanh thu duoc hop chét néu &
d& muc 54-b & dang chét rén mau be (100 mg, hidu suét cho 3 budc 57%).

MS m/z: 364 [M+1]*

"H NMR (CDCls, 400MHz),  ppm: 9,96 (m, 1H), 9,07 (m, 1H), 8,44 (m, 1H), 7,25-7,18
(m, 4H), 6,27 (s, 1H), 4,92-4,84 (m, 3H), 3,42 (dd, 2H), 3,07 (dd, 2H), 2,63 (m, 2H), 1,33
(t, 3H)
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(Buéc 3) Pidu ché 2-(3-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-5-etyl-

| 1H-pyrazol-1-yD)-1-{1H.4H,5H.6H,7H-[1.2,3]triazolo[4.5-c]pyridin-5-yl }etan-1-on (hop
chét 54)

Béng cach st dung hop chat 54-b thay cho hop chét 33-d, phan ung duoc tién hanh

theo phuong thirc gidng véi phwong thirc & Bude 5 ciia Vi du 6-1 thu dugc hop chét néu &
dé muc 54.

MS m/z: 470 [M+1]*

'"H NMR (CDCls, 400MHz), & ppm: 8,63 (d, 2H), 7,24-7,12 (m, 4H), 6,29 (d, 1H), 5,74
(dd, 1H), 5,08-5,06 (m, 2H), 4,86-4,76 (m, 3H), 3,96-3,84 (m, 2H), 3,44-3,34 (m, 2H),
2,94-2,74 (m, 4H), 2,69-2,59 (m, 2H), 1,38-1,30 (m, 3H)

[Vi du 7-5] Diéu ché axit 2-{4-[2-({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-
yl]-1H-1,2,3-triazol-1-yl}axetic (hop chit 55)
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(Budc 1) Didu  ché N-{[3-(triflometoxy)phenyl]metyl}-5-[2-(trimetylsilyl)ethynyl]

pyrimidin-2-amin (hop chét 55-a)

Thém trietylamin (3 mL, 0,02 mol) va trimetylsilylaxetylen (0,24 mL, 1,72 mmol)
vao hdn hop gdm hop chit im-1b (0,5 g, 1,44 mmol), bis(triphenylphosphin)diclopaladi
1) (20 mg, 0,03 mmol), va ddéng iodua (Cul) (11 mg, 0,06 mmol) trong N,N-
dimetylformamit (3 mL), va khudy hdn hop nay & 90°C. Khi phan &ng hoan thanh, loai bd
khéi lwong khong tan bang phwong phap loc st dung dém Xelit. Rira dich loc bang nudc

ba lan. Rira 16p hitu co bing nude cat va nude mudi bao hoa, lam kho trén natri sulfat khan,
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va cd. Tinh ché phéan cin bang sic khi cot silicagel (etyl axetat : n-hexan =1 : 9) thu dugce
hop chéit néu ¢ dé muc 55-a & dang chét rin mau nau (0,55 g, 87%).
MS m/z: 366 [M+1]"
'H NMR (CDCl3, 400MHz), § ppm: 8,34 (s, 2H), 7,36-7,11 (m, 4H), 6,03 (br, 1H), 4,66
(d, 2H), 0,24 (s, 9H)
(Buée 2) Diéu ché S-etynyl-N-{[3-(triflometoxy)phenyl]metyl}pyrimidin-2-amin_(hop
chét 55-b)

Thém kali cacbonat (0,28 g, 2,05 mmol) vao dung dich chira hgp chét 55-a (0,25 g,

0,68 mmol) trong metanol (3 mL), va khudy hdn hop nay trong 2 gid & nhiét do trong
phong. Khi phan tng hoan thanh, lam ngudi hdn hop dén nhiét do trong phong, pha loang
bang nude cit (10 mL), va sau do chiét bang etyl axetat. Rira 16p hitu co bing nuéc cit va
nude mudi bo hoa, 1[am khd trén natri sulfat khan, va c6. Tinh ché phén cin béng sic khi
cot silicagel (etyl axetat : n-hexan = 1 : 9) thu dugc hop chit néu & d& muc 55-b & dang
chat ran mau be (0,16 g, 80%).

MS m/z: 294 [M+1]*

"H NMR (CDCls, 400MHz),  ppm: 8,41 (s, 2H), 7,38-7,11 (m, 4H), 5,69 (br, 1H), 4,68
(d, 2H), 3,19 (s, 1H)

(Budc 3) Pibu ché etyl 2-{4-[2-({[3-(triflometoxy)phenylJmetyl}amino)pyrimidin-5-y1]-
1H-1.2.3-triazol-1-yl}axetat (hop chat 55-¢)

Thém lan lugt etyl 2-azidoaxetat (85 mg, 0,65 mmol), d@)ng sulfonat (8,7 mg, 0,05
mmol), va natri ascorbat (0,11 g, 0,54 mmol) vao dung dich chira hop chét 55-b (0,16 g,
0,54 mmol) trong hdn hop dung mdi chira etanol (3 mL) va nudc cat (1 mL), va khudy hon

| hop nay trong 16 gi® & nhiét do trong phong. Khi phan tmg hoan thanh, pha logng hon hop
ndy bang nudc cit (20 mL), va chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va
nude mudi bio hoa, lam kho trén natri sulfat khan, va cd thu dugc hop chét néu & dé muc
55-¢ v& mit dinh lvong & dang chit rin mau be (0,24 g).
MS m/z: 423 [M+1]*
'H NMR (CDCl3, 400MHz), 6 ppm: 8,77 (s, 2H), 7,87 (s, 1H), 7,41-7,13 (m, 4H), 5,67 (t,
1H), 5,23 (s, 2H), 4,74 (d, 2H), 4,34-4,28 (m, 2H), 1,36-1,32 (m, 3H)
(Budc 4) Diéu ché axit 2-{4-[2-({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-y1]-
1H-1,2.3-triazol-1-yl}axetic] (hop chat 55-d)

Bing cach sir dung hop chét 55-¢ (0,24 g, 0,54 mmol) thay cho hop chit 33-c, phan
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tng dugc tién hanh theo phuong thic gidng véi phuong thire & Bude 4 cta Vi du 6-1 thu
duoc hop chit néu & d& muc 55-d & dang chét rin mau be (0,21 g, 95%).

MS m/z: 395 [M+1]*

'H NMR (DMSO-ds, 400MHz), & ppm: 8,75(s, 2H), 8,45 (s, 1H), 8,08 (br, 1H), 7,47-7,21
(m, 4H), 5,34 (s, 2H), 4,60 (s, 2H)

(Bu6c 5) Diéu ché axit 2-{4-2-({[3-(triflometoxy)phenyl]metyl}amino)pyrimidin-5-yl]-
1H-1.2,3-triazol-1-yl}axetic (hop chét 55)

Bing cach st dung hop chit 55-d thay cho hop chit 33-d, phan ting dugc tién hanh
theo phuong thirc giéng v6i phuong thirc & Buée 5 ciia Vi du 6-1 thu dugc hop chét néu &
dé muc 55.

MS m/z: 501 [M+1]*

THNMR (DMSO-ds, 400MHz), § ppm: 8,74 (br, 2H), 8,38-8,33 (m, 1H), 8,03 (t,1H), 7,47-
7,19 (m, 4H), 5,68 (d, 2H), 4,75 (d, 2H), 4,59 (d, 2H), 3,84-3,80 (m, 2H), 2,96-2,66 (m,
2H)

[Vi du 8-1] Piéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-y1}-1H-
pyrazol-1-yD)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1}etan-1-on (hop chit
56)
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(Budc 1) Diéu ché tert-butyl 2-[4-(tetrametyl-1.3,2-dioxaboroalan-2-y1)-1H-pyrazol-1-

yllaxetat (hop chét 56-a)

Thém tert-butyl bromoaxetat (0,6 mL, 3,9 mmol) vao hdn hop gém 4-(4,4,5,5-
Tetrametyl-1,3,2-dioxabororan-2-yl)-1H-pyrazol (0,5 g, 2,6 mmol) va xesi cacbonat (1,3
g, 3,9 mmol) trong N,N-dimetylformamit (10 mL), va khudy hdn hop nay trong 8 gidr &
nhiét do trong phong. Khi phan tng hoan thanh, 1am nguoi hdn hop dén nhiét do trong
phong, pha lodng bang nudc cit (50 mL), va chiét bang etyl axetat. Rira 16p hitu co bing

nudce cat va nude mudi bao hoa, lam kho trén natri sulfat khan, va ¢6. Tinh ché phan cén
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bang sic khi cot silicagel (etyl axetat : n-hexan =1 : 3) thu duge hop chét néu & dé muc 56-
a & dang chét rin mau vang (1,1 g, 63%).

MS m/z: 309 [M+1]*

'H NMR (CDCls, 400MHz), § ppm: 7,82(s, 1H), 7,75(s, 1H), 4,82(s, 2H), 1,47(s, 9H),
1,31(s, 12H)

(Bué6c 2) Diéu ché axit 2-(4-{ 2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-

pyrazol-1-y])axetic (hop chét 56-b)

Hoa tan hop chit 56-a (0,2 mg, 0,7 mmol), hop chét im-1a (0,2 g, 0,6 mmol),
tetrakis(triphenylphosphin)paladi (0) (35 mg, 0,03 mmol), va kali cacbonat (0,2 mg, 1,2
mmol) trong hdn hop dung moi chira axetonitril va nuéc cét (4 : 1, 10 mL). Sau khi xbi
bang khi nito, khudy hén hop nay trong 12 gior & 110°C. Khi phan tng hoan thanh, lam
ngudi hdn hop dén nhiét do trong phong, pha lodng bing etyl axetat (20 mL), va chiét bang
nuée cit. Pha loang 16p nudce bang dung dich natri hydro cacbonat bdo hda va chiét bing
etyl axetat. Rira 16p hitu co bang nudc cit va nude mudi bdo hoa, 1lam kho trén natri sulfat
khan, va cb thu dugc hop chét néu & dé muc 56-b & dang chét rin mau vang nhat (110 mg,
55%).

MS m/z: 336 [M+17*
(Budc 3) Pidu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-
pyrazol-1-y1)-1-{1H.4H,5H.6H,7H-[1.2.3]triazolo[4.,5-c]pyridin-5-yl }etan-1-on (hop chit
56)

Bang cach sir dung hop chit 56-b (97 mg, 0,3 mmol) thay cho hop chét 33-d, phéan
tng dugc tién hanh theo phuong thirc gidng véi phuong thire & Bude 5 cta Vi dy 6-1 thu
duoc hop chit néu & d& muc 56 & dang chét rin mau tring (44 mg, 34%).

MS m/z: 442 [M+1]*

1H NMR (CDs0D, 400 MHz,) & (ppm) 8,632 (s, 2H), 8,028 (d, 1 H), 7,870 (d, 1H), 7,232-
7,147 (m, 4H), 5,334-5,297 (m, 2H), 4,825-4,739 (m, 3H), 3,946-3,916 (m, 2H), 3,397-
3,341 (m, 2H), 2,993-2,835 (m, 4H)

[Vi du 8-2] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-y1}-1H-
pyrazol-1-yl1)-N-(2-ox0-2,3-dihydro-1,3-benzoxazol-6-yl)axetamit (hop chét 57)
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Ngoai trir viéc hop chit 27-a (54 mg, 0,40 mmol) dugc diéu ché trong Vi du 5-2
(Budc 1) va hop chét 56-b (60 mg, 0,20 mmol) duoc didu ché trong Vi du 8-1 (Budc 2)
duogc sir dung, thay cho hop chéit im-7 va hop chit 33-d mot cach twong tng, phan tng
duoc tién hanh theo phuong thire gidng véi phuong thire & Buée 5 ciia Vi du 6-1 thu duoc
hop chét néu ¢ dé muc 57 & dang chét rdn mau tring (6 mg, 7%).

-MS m/z: 468 [M+1]"

'"H NMR (400MHz, DMSO-d¢), 8 ppm: 10,349 (s, 1H), 8,540 (s, 2H), 8,099 (s, 1H),
7,840 (s, 1H), 7,588 (s, 1H), 7,435 (d, 1H), 7,183-7,091 (m, 5H), 6,981 (d, 1H), 4,972 (s,
2H), 4,613-4,560 (m, 1H), 3,249-3,191 (m, 2H), 2,891-2,834 (m, 2H)

[Vi du 8-3] Piéu ché 2-(4-{6-[(2,3-dihydro-1H-inden-2-yl)amino]pyridin-3-y1}-1H-
pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop chét

58)
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Bing cach sir dung hop chét im-1d thay cho hop chét im-1a, phan tng duogc tién
hanh theo phuong thirc gidng v6i phuong thirc & Bude 2 va Budce 3 ctia Vi du 8-1 thu duge
hop chét néu & d muc 58 c6 mau tring (33 mg, 27%). |
MS m/z: 441 [M+1]"
1H NMR (400 MHz, CD30D) & (ppm) 8,116-8,033 (m, 3H), 7,891 (d, 1H), 7,286-7,179
(m, 4H), 7,068 (d, 1H), 5,348-5,307 (m, 2H), 4,793 (s, 2H), 4,575-4,518 (m, 1H), 3,976-
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3,917 (m, 2H), 3,496-3,438 (m, 2H), 3,039-2,987 (m, 2H), 2,977-2,832 (m, 2H)

[Vi du 8-4] Diéu ché 2-(4-{5-[(2,3-dihydro-1H-inden-2-yl)amino|pyrazin-2-y1}-1H-
pyrazol-1-yl)-1-{ lH,‘4H,5H,6H,7H-[1,2,3]triazolo[4,S-C]pyridin—S—yl}etan—l—on (hop chét
59)
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Bing cach sir dung hop chét im-1e thay cho hop chét im-1a, phan ﬁng duoc tién
hanh theo phuong thirc gidng véi phuong thirc & Buée 2 va Bude 3 cta Vi du 8-1 thu duge
hop chét néu & dé& muyc 59 ¢6 mau tring (25 mg, 12%).

MS m/z: 442 [M+1]*

1H NMR (400 MHz, CD30D) ¢ (ppm) 8,273 (s, 1H), 8,042-8,013 (d, 1H), 7,927-7,914 (d,
1H), 7,866 (s, 1H), 7,230-7,125 (m, 4H), 5,328-5,291 (m, 2H), 4,833-4,796 (m, 2H), 4,690-
4,657 (m, 1H), 3,974-3,910 (m, 2H), 3,391-3,333 (m, 2H), 2,956-2,848 (m, 4H)

[Vi du 9] Piéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-
imidazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on  (hgp
chét 60)
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(Buéc 1) Didu ché 4-iodo-1-(triphenylmetyl)-1H-imidazol (hop chit 60-a)

Thém tr tr trietylamin (7,2 mL, 0,052 mol) & 0°C vao dung dich chua 4-
iodoimidazol (4-iodo-1H-imidazol) (3,0 g, 0,015 mol) va clotriphenylmetyl (6,0 g, 0,021
mol) trong N,N-dimetylformamit khan (50 mL), va khudy hdn hop nay trong 14 gior & nhiét
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do trong phong. C6 hdn hop phan tng, pha lodng bang nudc cit (100 mL), va khudy trong
20 phut & nhiét do trong phong. Sau dé, loc chét rin, va rira dich loc bang nuéc ct va
dietyl ete thu dugc hop chit néu & d& muc 60-a & dang chit rin mau trang (4,4 g, 66%).
MS m/z: 437 [M+1]"

'H NMR (CDCl;, 400MHz), § ppm: 7,34-7,36(m, 9H), 7,32(s, 1H), 7,10-7,12(m, 6H),
6,91(s, 1H)

(Bude 2) Diéu ché N-(2.3-dihydro-1H-inden-2-y1)-5-[1-(triphenylmetyl)- 1 H-imidazol-4-

yllpyrimidin-2-amin (hop chit 60-b)

X6i khi nito vao hdn hop gdm hop chét im-4 (0,69 g, 2,03 mmol), hop chét 60-a
(0,68 g, 1,56 mmol), tetrakis(triphenylphosphin)paladi (0)(0,18 g, 0,16 mmol), va dung
dich natri cacbonat 2N trong nuéc (2,5 mL) trong 1,4-dioxan (10 mL), va khudy trong 9
gio & 100°C. Khi phan tmg hoan thanh, 1am nguodi hdn hop dén nhiét do trong phong, pha
lodng bang nudce cit (50 mL), va chiét bing etyl axetat. Rira 16p hitu co bang nudce cit va
nuée mudi bao hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh ché phén cin béng sic khi
cot silicagel (etyl axetat : n-hexan = 3 : 7) thu duoc hop chit néu & dé muc 60-b & dang
chét rin mau d6 (0,65 g, 80%).
MS m/z: 520 [M+1]*
"H NMR (CDCls, 400MHz),  ppm: 8,61(br, 2H), 8,41(s, 1H), 7,50(s, 1H), 7,29-7,37(m,
11H), 7,15-7,24(m, 8H), 7,00 (s, 1H), 5,40(d, 1H), 4,79-4,83(m, 1H), 3,39(dd, 2H),
2,86(dd, 2H)
(Buée 3) Pidu ché N-(2.3-dihydro-1H-inden-2-y1)-5-(1H-imidazol-4-yl)pyrimidin-2-amin
(hop chét 60-c)

Thém axit trifloaxetic (3 mL) va anisol (0,5 mL) vao dung dich chira hop chét 60-b
(0,68 g, 1,31 mmol) trong metylen clorua (20 mL), va khudy hén hop nay trong 16 gid &
nhiét do trong phong. Khi phan tmg hoan thanh, thém dung dich axit clohydric 2N trong
nuge vao dé didu chinh d6 pH = 2 hodc thip hon, tiép d6 14 rira bing metylen clorua. Xu
Iy 16p dung dich nude bang dung dich natri hydroxit 2N trong nudc dé didu chinh do pH=
10 hodc 16n hon, sau d6 chiét bang metylen clorua va etyl axetat. Rira 16p hitu co bang
nuée cit va nude mudi bio hoa, 1am kho trén natri sulfat khan, va c. Tinh ché phén can
bang sic khi cot silicagel (metanol: metylen clorua =1 : 9) thu dugc hop chét néu & dé muc
60-c & dang chit rin mau nau sim (0,27 g, 73%).

MS m/z: 278 [M+1]*
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"H NMR (CDCls, 400MHz), & ppm: 8,68(s, 2H), 7,73(s, 1H), 7,16-7,25(m, 4H), 7,19 (s,
1H), 5,47(d, 1H), 4,83-4,85(m, 1H), 3,41(dd, 2H), 2,90(dd, 2H)
(Bude 4) Diéu ché axit 2-(4-{2[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-y1}-1H-

imidazol-1-y]axetic (hop chit 60-d)

Thém natri hydrua (29 mg, 1,2 mmol) & 0°C vao dung dich chira hop chét 60-c (0,22
g, 0,79 mmol) trong N,N-dimetylformamit khan (15 mL), va khudy hén hop nay trong 30
phut. Sau d6, 1am ngudi lai hdn hgp nay dén 0°C. Sau khi thém tert-butyl bromoaxetat
(0,13 mL, 0,87 mmol) vao, khudy hdn hop niy trong 9 gid & 80°C. Khi phan tmg hoan
thanh, 1am nguoi hon hgp dén nhiét d6 trong phong, pha lodng b%mg nudce cit (50 mL), va
chiét bing ety axetat. Rira 16p hitu co bang nuéc cét, 1am kho trén natri sulfat khan, va cb.
Sau do6 hoa tan phﬁn can trong metylen clorua (2 mL). Sau khi thém axit trifloaxetic (1,5
mL) vao, khudy hén hop nay trong 3 gi® & nhiét do trong phong. Khi phan tng hoan thanh,
loai b6 dung méi va rira phin can bang dietyl ete dé tao ra chit ran. Loc chit ran tao thanh
va rira bang dietyl ete thu duogc hop chét néu & d& muc 60-d & dang chit rin mau be (0,16
g, hiéu suét cho 2 buéc 1a 60%).
MS m/z: 336 [M+1]"
"H NMR (DMSO-ds, 400MHz), 6 ppm: 8,67(s, 2H), 7,55(s, 1H), 7,16-7,25(m, 4H), 7,13(s,
1H), 5,68(d, 1H), 4,81-4,85(m, 1H), 3,41(dd, 2H), 2,89(dd, 2H)
(Buéc 5) Diéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-
imidazol-1-y1)-1-{1H.4H,5H,6H,7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl}etan-1-on ___ (hop
Bing cach str dung hop chét 60-d (50 mg, 0,14 mmol) thay cho hop chét 33-d, phan

tng duoc tién hanh theo phuong thirc gidng véi phuong thirc & Budce 5 ctia Vi du 6-1 thu
duoc hop chit néu & dé muc 60 & dang chét rdn mau hong (17 mg, 28%).

MS m/z: 442[M+1]*

'"H NMR (DMSO-ds, 400MHz), & ppm: 8,64 (s, 2H), 7,61 (d, 1H), 7,46-7,42 (m, 2H),
7,22-7,14 (m, 4H), 5,20 (d, 2H), 4,76-4,60 (m, 3H), 3,83-3,82 (m, 2H), 3,26 (dd, 2H), 2,93-
2,67 (m, 4H)

[Vi du 10-1] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
etoxy-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl }etan-1-
on (hop chat 61)
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(Buége 1) Diéu ché 1-(3-etoxy-1H-pyrazol-1-yl)etan-1-on (hop chét 61-2)

Thém lan luot kali cacbonat (7,10 g, 0,051 mol) va bromoetan (3,83 1L, 0,051 mol)
vao dung dich chira hop chit im-8 (3,24 g, 0,026 mol) trong N,N-dimetylformamit (30
mL), khudy hdn hop nay trong 15 gio & nhiét do trong phong. Khi phan ang hoan thanh,
pha loang hon hop nay bing nudc cit (20 mL) va chiét bing etyl axetat. Rira 16p hitu co
bang nude cit va nude mudi bao hoa, lam kho trén natri sulfat khan, va cd. Tinh ché phan
can bang sic khi cot silicagel (etyl axetat : n-hexan = 3 : 7) thu dugc hop chit néu & d&
muc 61-a & dang chét ran mau nau nhat (3,74 g, 76%).
MS m/z: 155 [M+1]"
"H NMR (CDCl3, 400MHz), & ppm: 8,06 (d, 1H), 5,96 (d, 1H), 4,32-4,27 (m, 2H), 2,58 (s,
3H), 1,41(t, 2H)
(Buéc 2) Diéu ché 3-etoxy-4-iodo-1H-pyrazol (hop chit 61-b)

Thém 14n luot natri iodua (3.4 g, 0,022 mmol), i6t (7,9 g, 31,134 mmol), v kali

cacbonat (11,5 g, 83,024 mmol) vao dung dich chira hop chét 61-a (3,2 g, 0,021 mol) trong
dung moi hdn hop chira nuée cit (100 mL) va etanol (50 mL), va khudy hén hop nay trong
1,5 gi¢ & nhiét do trong phong. Khi phan tng hoan thanh, pha lodng hdn hop nay bing
dung dich natri hydro cacbonat bdo hoa dé tao ra chit rin, cht rin nay sau d6 duoc loc va
rira bang nuée ct thu duge hop chét néu & dé muc 61-b & dang chit rin mau vang (4,1 g,
83%).

MS m/z: 239 [M+1]"

'H NMR (DMSO-ds, 400MHz), 6 ppm: 12,27 (s, 1H), 7,69 (s, 1H), 4,18-4,12 (m, 2H),
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1,30 (t, 3H)
(Buéce 3) Diu ché tert-butyl 2-(3-etoxy-4-iodo-1H-pyrazol-1-yl)axetat (hop chit 61-c)

Thém lan luot xesi cacbonat (0,73 g, 2,25 mmol) va tert-butyl bromoaxetat (0,3 mL,
2,2 mmol) vao dung dich chta hop chit 61-b (0,36 g, 1,59 mmol) trong N,N-
dimetylformamit (3 mL), va khudy hdn hop nay trong 3 gid & nhiét d6 trong phong. Khi
phan mg hoan thanh, pha lodng hdn hop nay bing nudc cit (30 mL) va chiét bing etyl
axetat. Rira 16p hitu co bang nuée cit va nude mudi bio hoa, 1am kho trén natri sulfat khan,
va cb. Tinh ché phan cin biang sic ky cot silicagel (etyl axetat : n-hexan =1:9—3:7)
thu duoc hop chit néu & d& myc 61-c & dang chét 16ng mau nau nhat (0,39 g, 82%).
MS m/z: 353 [M+1]"
"H NMR (DMSO-ds, 400MHz), 6 ppm: 7,29 (d, 1H), 4,60 (s, 2H), 4,28-4,23 (m, 2H), 1,47
(s, 9H), 1,40 (t, 3H)
(Budc 4) Diéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-

3-etoxy-1H-pyrazol-1-ylaxetat (hop chét 61-d)

Thém tetrakis(triphenylphosphin)paladi (0) (0,15 g, 0,13 mmol) va natri cacbonat

(0,42 mg, 3,93 mmol) vio hdn hop gdm hop chit 61-c (0,46 g, 1,58 mmol) va hop chit im-
40,58 g, 1,70 mmol) trong hdn hop dung méi chira 1,4-dioxan (6 mL) va nuéc cit (2 mL),
va khudy hén hop nay trong 2 gi & 80°C trong moi trudng khi nito. Khi phan tng hoan
thanh, 1am ngudi hdn hop dén nhiét do trong phong, pha lodng bang nude cit (50 mL) duge
thém, va chiét bing etyl axetat dugc tién hanh. Rira 16p hitu co bang nude cit va nude mudi
bdo hoa, 1am kho trén natri sulfat khan, va c¢6. Tinh ché phan cin bang séc khi cot silicagel
(etyl axetat : n-hexan = 3 : 7) thu duoc hop chét néu ¢ @& muc 61-d & dang chét rin mau
vang (0,37 g, 65%). |

MS m/z: 436 [M+1]*

"H NMR (CDCls, 400MHz),  ppm: 8,56 (s, 2H), 7,44 (s, 1H), 7,25-7,16 (m, 4H), 5,34

(d, 1H), 4,85-4,77 (m, 1H), 4,63 (s, 2H), 4,33-4,28 (m, 2H), 3,41 (dd, 2H), 2,90 (dd,
2H), 1,98 (s, 1H), 1,48 (s, 9H), 1,40 (t, 3H)

(Buéc 5) Diéu ché axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

etoxy-1H-pyrazol-1-yl)axetic (hop chét 61-e)

Thém dung dich hydro clorua dioxan 4 N (3 mL) vao dung dich chira hop chét 61-
d (0,37 g, 0,85 mmol) trong metylen clorua (3 mL), va khudy hdn hop nay trong 15 gid &

nhiét d6 trong phong. Khi phan ting hoan thanh, loai bé dung moi, loc, rira cac chét ran tao
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thanh bang dietyl ete, va lam kho dé tao ra hop chit néu & d& muc 61-e & dang chét rin
mau ndu nhat (0,29 g, 89%).
MS m/z: 380 [M+1]"
'H NMR (DMSO-ds, 400MHz), 5 ppm: 8,60 (s, 2H), 7,84 (s, 1H), 7,24-7,14 (m, 4H), 4,79
(s, 2H), 4,71-4,62 (m, 1H), 4,25-4,14 (m, 2H), 3,28 (dd, 2H), 2,92 (dd, 2H), 1,35 (t, 3H)
(Bude 6) Piéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-etoxy-
1H-pyrazol-1-y1)-1-{1H.4H.5H.6H.,7H-[1.2.3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop
chit 61)

Bing cach st dung hop chét 61-e (30 mg, 0,08 mmol) thay cho hop chit 33-d, phan

ing duoc tién hanh theo phuong thirc gidng vdi phuong thirc & Bude 5 ctia Vi du 6-1 thu
dugc hop chit néu & dé muc 61 & dang chét rin mau tréng (11 mg, 41%).

MS m/z: 486[M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 8,54 (s, 2H), 7,89 (d, 1H), 7,41 (d, 1H), 7,22-7,13
(m, 4H), 5,13 (d, 2H), 4,76-4,58 (m, 3H), 4,22-4,08 (m, 4H), 3,81 (s, 2H), 3,28-3,22 (m,
2H), 2,92-2,73 (m, 4H), 1,35-1,31 (m, 3H)

[Vi du 10-2] Didu ché 2-[3-(azetidin-3-yloxy)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-yl}-1H-pyrazol-1yl]-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on hydroclorua (hop chét 62)
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(Buéc 1) Diéu ché tert-butyl 3-[(1-axetyl-1H-pyrazol-3-yl)oxylazetidin- 1-carboxylat (hop

-137-



37650

chét 62-a)

Thém 1lan luot triphenylphosphin (1,56 g, 5,94 mmol) va diisopropyl
azodicarboxylat (1,17 mL, 5,95 mmol) & 0°C vao hdn hop gdm hop chét im-8 (0,50 g,
3,96 mmol) va 1-N-tert-butoxy carbonyl-3-hydroxyazetidin (0,89 g, 5,15 mmol) trong
tetrahydrofuran khan (10 mL), va khudy hdn hop nay trong 15 gid & 50°C trong mdi
truong khi nito. Khi phan tng hoan thanh, lam ngudi hdn hop dén nhiét d6 trong phong,
pha lodng bing nuéc cit (20 mL), va chiét bang etyl axetat. Rira 16p hitu co bang nudc
cit va nude mudi bao hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh ché phén cin bang
sc khi cot silicagel (etyl axetat : n-hexan = 1 : 9) thu duoc hop chit néu & d& muc 62-a
& dang chét 16ng mau vang nhat (0,86 g, 77%).
MS m/z: 282[M+1]*
'"H NMR (CDCl3, 400MHz), § ppm: 8,07 (d, 1H), 5,98 (d, 1H), 5,21-5,16 (m, 1H), 4,32-
4,28 (m, 2H), 4,03-4,00 (m, 2H), 2,56 (s, 3H)
(Budc 2) Diéu ché tert-butyl 3-[(4-iodo-1H-pyrazol-3-yl)oxy]azetidin-1-carboxylat (hop
chét 62-b)

Bing cach sir dung hop chét 62-a (0,86 g, 3,05 mmol) thay cho hop chét 61-a, phan

g duogc tién hanh theo phuong thic giéng véi phuong thiic & Burée 2 ciia Vi du 10-1 thu
| duoc hop chét néu & dé muc 62-b & dang chat ran mau trang (0,71 g, 64%).

MS m/z: 366 [M+1]* '

"H NMR (CDCls, 400MHz), 8 ppm: 10,89 (s, 1H), 7,39 (s, 1H), 5,12-5,07 (m, 1H), 4,34-
4,05 (m, 4H), 1,46 (s, 9H)
(Bugc 3) Diéu ché tert-butyl 3-{[1-(2-etoxy-2-oxoetyl)-4-iodo-1H-pyrazol-3-

yvl]oxy }azetidin-1-carboxylat (hop chét 62-¢)

Biang cach st dung hop chét 62-b (0,30 g, 0,82 mmol) va etyl bromoaxetat (0,18
mL, 1,23 mmol) thay cho hop chit 61-b va tert-butyl bromoaxetat mot cach twong tng,
phan tng dugc tién hanh theo phuong thirc gidng véi phuong thirc & Bude 3 ctia Vi du 10-
1 thu duoc hop chét néu & dé muc 62-¢ & dang chét rin mau trang (0,39 g, 99%).
MS m/z: 452 [M+1]*
'"H NMR (CDCls, 400MHz), & ppm: 7,31(s, 1H), 5,11-5,06 (m, 1H), 4,67 (s, 2H), 4,26-
4,20 (m, 4H), 4,01 (dd, 2H), 1,45 (s, 9H), 1,32-1,24 (m, 3H)

(Bude 4) Didu ché tert-butyl 3-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
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yI}-1-(2-etoxy-2-oxoetyl)-1H-pyrazol-3-y1)oxy]lazetidin-1-carboxylat (hop chat 62-d)

Bing céach st dung hop chit 62-¢ (0,39 g, 0,81 mmol) thay cho hop chit 61-c, phan
ung dliqc tién hanh theo phuong thire giéng véi phuong thire & Bude 4 cta Vi du 10-1 thu .
duoc hop chit néu & dé muc 62-d & dang chit rin mau vang (0,32 g, 71%)).
MS m/z: 535 [M+1]*
"HNMR (CDCls, 400MHz), & ppm: 8,52 (s, 2H), 7,40 (s, 1H), 7,25-7,14 (m, 4H), 5,51 (d,
H), 5,21-5,15 (m, 1H), 4,85-4,77 (m, 1H), 4,70 (s, 2H), 4,30-4,22 (m, 4H) 4,01 (dd, 2H),
3,45-3,38 (m, 2H), 2,95-2,87 (m, 2H), 1,45 (s, 9H), 1,33-1,23 (m, 3H)
(Buéc 5) Diéu ché axit 2-[3-({1-[(tert-butoxy)carbonyl]azetidin-3-y1}oxy)-4-{2-[(2.3-

dihydro-1H-inden-2-y1)aminolpyrimidin-5-y1}-1H-pyrazol-1-yl]axetic (hop chét 62-¢)

Thém lithi hydroxit (40 mg, 0,94 mmol) vao dung dich chira hgp chit 62-d (0,10 g,

0,19 mmol) trong hdn hgp dung moi chira tetrahydrofuran (2 mL) va nuéc cit (1 mL), va
khudy hdn hop nay trong 1,5 gior & nhiét do trong phong. Khi phan ¢mg hoan thanh, thém
dung dich axit clohydric 2N trong nuéc dé didu chinh do pH = 2 hodc thap hon, tiép d6
chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va nude mudi bdo hoa, 1am kho trén
natri sulfat khan, va ¢6 thu dugc hop chat néu & dé muc 62-¢ & dang chit rin mau vang (80
mg, 84%).

MS m/z: 507 [M+1]*

H NMR (DMSO-dg, 400MHz), 8 ppm: 8,58 (s, 2H), 7,99 (s, 1H), 7,66 (brs, 1H), 7,22-
7,14 (m, 4H), 5,15-5,10 (m, 1H), 4,79 (s, 2H), 4,65-4,60 (m, 1H), 4,23-4,19 (m, 2H), 3,87-
3,85 (m, 2H), 3,27 (dd, 2H), 2,89 (dd, 2H), 1,38 (s, 9H)

(Budc 6) Didu ché tert-butyl 3-[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
yl}-1-(2-ox0-2-{1H,4H,5H.6H.7H-[1,2.3]triazolo[4.5-c]pyridin-5-yl } etyl)-1H-pyrazol-3-
yl)oxy]azetidin-1-carboxylat (hop chét 62-f)

Béng céach st dung hop chét 62-¢ (80 mg, 0,16 mmol) thay cho hop chit 61-e, phan
tng duoc tién hanh trong theo cach twong tw Buée 6 ctia Vi du 10-1 thu dugc hop chit néu
tai dé muc 62-f & dang chét rdn mau vang nhat (82 mg).

MS m/z: 613 [M+1]*

'H NMR (DMSO-ds, 400MHz), 5 ppm: 8,52 (s, 2H), 7,54 (d, 1H), 7,25-7,16 (m, 4H), 5,49
(d, 1H), 5,17-5,11 (m, 1H), 4,92-4,29 (m, 5H), 4,28-4,21 (m, 2H), 4,04-3,95 (m,3H), 3,86-
3,83 (m, 1H), 3,41 (dd, 2H), 2,93-2,85 (m, 4H), 1,45 (s, 9H)

(Bu6c  7)  Didu  ché  2-[3-(azetidin-3-yloxy)-4-{2-[(2.3-dihydro-1H-inden-2-
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ylamino]pyrimidin-5-y1}-1H-pyrazol-1yl]-1-{ 1H.4H.SH.6H.7H-[1.2.3]triazolo[4.5-

clpyridin-5-y1}etan-1-on hydroclorua (hop chét 62)

Thém dung dich hydro clorua dioxan 4 N (2 mL) vao dung dich chira hop chit 62-f
trong metylen clorua (1 mL), va khudy hdn hop nay trong 15 gid' & nhiét do trong phong.
Khi phéan tng hoan thanh, loai bé dung mai, loc, rira cac chit ran tao thanh bing metylen
clorua, va 1am kho dé tao ra hop chét néu tai dé muc 62 & dang chét rin mau vang nhat (42
mg, hiéu sudt cho 2 budc 13 48%)

MS m/z: 513 [M+1]"

"H NMR (DMSO-ds, 400MHz), 8 ppm: 9,03-8,73 (m, 2H), 8,61 (s, 2H), 7,96 (d, 1H), 7,52
(s, 1H) 7,23-7,14 (m, 4H), 5,18-5,10 (m, 3H), 4,75-4,62 (m, 3H), 4,34-4,32 (m, 2H), 4,07-
4,00 (m, 2H), 3,80 (t, 2H), 3,29-3,23 (m, 2H), 2,94-2,74 (m, 4H)

[Vi du 10-3] Didu ché 2-[3-(benzyloxy)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino |pyrimidin-5-y1}-1H-pyrazol-1-yl]-1-{ 1H,4H,5H,6H,7H-[ 1,2,3]triazolo[4,5-
c]pyridin-5-y1}etan-1-on (hop chit 63)
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Bing cach st dung benzyl bromua thay cho brometan, phan tmg duoc tién hanh
theo cach tuong tu Vi du 10-1 thu dugc hop chit néu tai dé muc 63. |
MS m/z: 548 [M+1]"

"H NMR (CDCls, 400MHz), 6 ppm: 12,58 (br, 1H), 8,54 (d, 2H), 7,54 (d, 1H), 7,33-7,28
(m, 5H), 7,23-7,14 (m, 4H), 5,45 (d, 1H), 5,27 (d, 2H), 4,96 (br, 2H), 4,84-4,74 (m, 3H),
3,89 (dt, 2H), 3,39 (dd, 2H), 2,92-2,80 (m, 4H)

[Vi du 10-4] Didu ché 2-[3-(benzyloxy)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-yl1}-1H-pyrazol-1-yl]-1-(morpholin-4-yl)etan-1-on (hop chat 64)
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64 HMN

Bing cach sir dung morpholin thay cho hop chét im-7, phan tmg duoc tién ha‘lnh
theo phuong thirc gidng véi phuong thire & Vi du 10-3 thu duge hop chét néu tai d& muc.
MS m/z: 511 [M+1]*

"H NMR (CDCls, 400MHz), & ppm: 8,54 (s, 2H), 7,53 (s, 1H), 7,43-7,42 (m, 2H), 2,38-
7,29 (m, 3H), 7,23-7,14 (m, 4H), 5,56 (d, 1H), 5,29 (s, 2H), 4,82-4,74 (m, 3H), 3,68-3,62
(m, 6H), 3,55-3,54 (m, 2H), 3,39 (dd, 2H), 2,88 (dd, 2H)

[Vi du 10-5] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
hydroxy-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-y1 } etan-
1-on (hop chit 65)

N
N 0
. OH
HNQN{N,N»-
\5{} ~ N
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65 NTON

Thém Pd/C (10% theo khéi lugng, 75 mg) vao dung dich chia hop chit 63 (60 mg,
0,11 mmol) trong hdn hgp dung mdi chira metanol (3 mL) va etyl axetat (0,5 mL), va khudy
hén hop nay trong 15 gio dudi ap suat khi hydro (1 atm). Khi phan Gmg hoan thanh, loai
b6 chit xtc tac bang cach loc qua dém Xelit, va c¢o dich loc dudi 4p sudt giam. Sau d6 tinh
ché phén cin bang sic khi cot silicagel (metanol: metylen clorua = 7 : 93) thu dwgc hop
chét néu & d& muc 65 & dang chit rin mau nau sim (1,6 mg, 3,2%).
MS m/z: 458 [M+1]*
"H NMR (DMSO-dg, 400MHz), & ppm: 10,34 (bs, 1H), 8,59 (s, 2H), 7,84-7,81 (m, 1 H),
7,64 (br, 1 H), h), 7,92 (s, 1H), 7,65 (br, 1H), 7,23-7,13 (m, 4H), 5,04-5,01 (m, 2H), 4,75-

-141-



37650

4,66 (m, 2H), 4,64-4,60 (m, 1H), 3,83-3,79 (m, 2H), 3,26 (dd, 2H), 2,90 (dd, 2H), 2,86-
2,69 (m, 2H)

[Vi du 10-6] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[2-
(morpholin-4-yl)etoxy]-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
¢]pyridin-5-yl}etan-1-on (hop chét 66)

i
HNmZ:iP—QLM ;]izjx S
66 ;ﬁim“CjQID}

Bing cach sir dung 4-(2-cloetyl)morpholin thay cho brometan, phan tng duoc tién
hanh theo phuong thirc gidng v6i phuong thire & Vi du 10-1 thu duoc hop chét néu & dé
muc 66.

MS m/z: 571 [M+1]*

"H NMR (CDCl;, 400MHz), 4 ppm: 8,51 (s, 2H), 7,50 (d, 1H), 7,26-7,18 (m, 4H), 5,36-
5,30 (m, 1H), 4,93 (d, 2H), 4,86-4,76 (m, 3H), 4,35 (m, 2H), 3,92 (m, 2H), 3,74-3,68 (m,
4H), 3,41 (dd, 2H), 2,94-2,78 (m, 6H), 2,61-2,54 (m, 4H)

[Vi du 10-7] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[2-
(piperazin-1-yl)etoxy]-1H-pyrazol-1-y1)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on (hgp chit 67)

HN — k\xN:C[
'Q{“(r o

Biang cach si dung tert-butyl 4-(2-cloetyl)piperazin-1-carboxylat thay cho brometan,
phéan tng duoc tién hanh theo phuong thirc gidng véi phuong thire & Vi du 10-1 va Buée
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7 ctia Vi du 10-2 thu duoc hop chét ndu & dé muc 67.

MS m/z: 570 [M+1]*

'H NMR (DMSO-ds, 400MHz), § ppm: 9,49 (brs, 2H), 8,61 (s, 2H), 7,96 (d, 1H) 7,62 (s,
1H), 7,24-7,14 (m, 4H), 5,18 (d, 2H), 4,77-4,62 (m, 3H), 4,53 (s, 2H),

3,82-3,37 (m, 8H), 3,27 (dd, 2H), 2,94-2,67 (m, 4H)

[Vi du 10-8] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[(1-
etylazetidin-3-yl)oxy]-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-[ 1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on (hop chét 68)
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(Buéc 1) Didu ché etyl 2-[3-(azetidin-3-yloxy)-4-{2-[(2.3-dihydro-1H-inden-2-

yvl)amino |Jpyrimidin-5-y1}-1H-pyrazol-1-yl]axetat hydroclorua (hop chét 68-a)

Thém dung dich hydro clorua dioxan 4 N (2 mL) vao dung dich chira hop chét 62-
d (0,10 g, 0,19 mmol) trong metylen clorua (2 mL), va khudy hdn hop nay trong 15 gio &
trong phong. Khi phan (rng hoan thanh, loai bé dung moi, va sau dé loc phan can, rira bing
dietyl ete, va 1am kho thu duoc hop chét néu & d& muc 68-a vé mit dinh luong & dang chét
rin mau nau nhat (90 mg).
MS m/z 435 [M+1]*
"H NMR (DMSO-ds, 400MHz), 6 ppm: 9,03-9,24 (m, 1H), 8,65 (s, 2H), 8,05 (s, 1H), 7,24-
7,13 (m, 4H), 5,24-5,18 (m, 1H), 4,94 (s, 2H), 4,68-4,61 (m, 1H), 4,36-4,19 (m, 2H), 4,34-
4,13 (m,. 2H), 4,10-4,02 (m, 2H), 3,28 (dd, 2H), 2,93 (dd, 2H), 1,24-1,20 (m, 3H)
(Buéc 2) Didu ché etyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1} -3-
[(1-etylazetidin-3-y])oxy]-1H-pyrazol-1-yl)axetat (hop chét 68-b)

Thém 1an lugt N,N-diisopropyletylamin (0,1 mL, 0,44 mmol) va brometan (16 pL,
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0,21 mmol) vao dung dich chta hop chit 68-a (90 mg, 0,19 mmol) trong N,N-
dimetylformamit (1 mL), va khudy hdn hop nay trong 1 gid & nhiét d6 trong phong trong
moi truong khi nito. Khi phan Gmg hoan thanh, 1am ngudi hdn hop dén nhiét do trong
phong, pha lodng bang nudc cit (25 mL), va chiét bing etyl axetat. Rira 16p hitu co bing
nude cit va nu(’yckmuéi bdo hoa, 1am kho trén natri sulfat khan, va cd. Tinh ché phén cin
’ béng sdc khi cot silicagel (metanol: metylen clorua=1 : 9) thu dugc hgp chét néu & d& muc
68-b & dang chét rin mau tring (40 mg, 45%).

MS m/z: 463 [M+1]*

"H NMR (CDCls, 400MHz), 6 ppm: 8,54 (s, 2H), 7,44 (s, 1H), 7,16-7,15 (m, 4H), 5,40 (d,
1H), 5,14-5,11 (m, 1H), 4,83-4,79 (m, 1H), 4,70 (s, 2H), 4,28-4,22 (m, 2H), 3,90 (t, 2H),
3,41 (dd, 2H), 3,18-3,14 (m, 2H), 2,91 (dd, 2H), 2,63-2,57 (m, 2H). 1,30 (t, 3H), 1,02 (t,
3H)

(Budc 3) Diéu ché axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

[(1-etylazetidin-3-y1)oxy]-1H-pyrazol-1-yl)axetic (hop chét 68-¢)

Bing cach st dung hop chét 68-b (0,10 g, 0,19 mmol) thay cho hop chét 62-d, phan
g duoc tién hanh theo phuong thire gidng véi phuong thirc & Budce 5 ctia Vi du 10-2 thu
duogc san phdm thd 12 hop chit néu & dé muc 68-c & dang chat rin mau vang (37 mg), chit
rin nay sau d6 duoc st dung cho phan tng tiép theo ma khong cin tinh ché tiép.
MS m/z: 435 [M+1]"
"H NMR (DMSO-ds, 400MHz), & ppm: 8,53 (s, 2H), 7,79 (s, 1H), 7,35 (d, 1H), 7,23-7,13
(m, 4H), 4,92-4,88 (m, 1H), 4,64-4,58 (m, 2H), 4,13 (s, 3H), 3,64-3,60 (m, 2H), 3,28-3,23
(m, 2H), 2,97-2,86 (m, 4H), 2,46-2,40 (m, 2H), 0,89 (t, 3H)
(Bugc 4) Pidu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[(1-

- etylazetidin-3-yl)oxy]-1H-pyrazol-1-y1)-1-{1H.4H.SH.6H,7H-[1.2.3]triazolo[4,5-

clpyridin-5-y1tetan-1-on (hop chét 68)

Bing cach sit dung hop chét 68-c (37 mg, 0,086 mmol) thay cho hop chét 62-¢, phan
tng duoc tién hanh theo phuong thirc gidng vai phuong thirc & Budce 6 ctia Vi du 10-2 thu
dugc hop chét néu & d& muc 68 & dang chit rdn mau tring (12 mg, 26%).

MS m/z: 541 [M+1]"

"H NMR (DMSO-ds, 400MHz), 6 ppm: 8,54 (s, 2H), 7,90 (d, 1H), 7,43 (d, 1H), 7,23-7,13
(m, 4H), 5,11 (d, 2H), 4,93-4,89 (m, 1H), 4,75-4,59 (m, 3H), 4,12-4,08 (m, 2H), 3,82-3,79
(m, 2H), 3,61 (s, 2H), 3,28-3,23 (m, 2H), 2,98 (s, 2H), 2,93-2,73 (m, 4H), 2,50-2,44 (m,
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2H), 0,87 (t, 3H)

[Vi du 10-9] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(piperidin-4-yloxy)-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-
5-yl}etan-1-on (hop chét 69)

N HCI
. 0 NH
HN—Y N—/QJN,N..._

o~ [ Y
. P
H

Bing cach sir dung tert-butyl 4-hydroxypiperidin-1-carboxylat thay cho 1-N-tert-
butoxycarbonyl-3-hydroxyazetidin, phan @mg duoc tién hanh theo phuong thic gibng véi
phuong thitc & Vi du 10-2 thu duge hop chat néu & dé muc 69.
MS m/z: 541 [M+1]*
"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,89 (br 1H), 8,76 (br, 1H), 8,60 (s, 2H),
7,98-7,68 (m, 2H), 7,26-7,12 (m, 4H), 5,34 (d, 2H), 4,88-4,61 (m, 4H), 3,81 (s, 2H),
3,44 (dd, 2H), 3,04-3,22 (m, 4H), 2,96-2,71 (m, 4H), 2,18-2,10 (m, 2H), 2,00-1,88 (m, 2H)

[Vi du 10-10] Piéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
[(1-etylpiperidin-4-yl)oxy]-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on (hop chét 70)
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Bang cach st dung hop chét 69 thay cho hop chat 68-a, phan tmg dugc tién hanh
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theo phuong thirc gibng véi phuwong thirc & Bude 2 ciia Vi du 10-8 thu duoc hop chit néu
& dé muc 70.

MS m/z: 569 [M+1]*

"H NMR (DMSO-dg, 400MHz), 8 ppm: 8,55 (s, 2H), 7,88 (d, 1H), 7,41 (d, 1H), 7,28-7,12
(m, 4H), 5,11 (d, 2H), 4,79-4,58 (m, 4H), 3,84-3,78 (m, 2H), 3,34-3,22 (m, 6H), 2,94-2,71
(m, 6H), 2,06 (m, 2H), 1,96-1,78 (m, 2H), 1,24 (m, 3H)

[Vi du 10-11] Diéu ché 2-(3-{[1-(2,2-difloetyl)piperidin-4-ylJoxy}-4-{2-[(2,3-dihydro-
1H-inden-2-yl)amino|pyrimidin-5-y1}-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop chat 71)
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Biang cach sir dung 2,2-difloetyl triflometansulfonat thay cho brometan, phan tng
duoc tién hanh theo phuong thic giéng v6i phuong thire & Vi du 10-10 thu duge hop chét
néu & dé myc 71.

MS m/z: 605 [M+1]"

'"H NMR (CDCls, 400MHz), & ppm: 8,543 (s, 2H), 7,514 (d, 1H), 7,245-7,160 (m, 4H),
6,033-5,732 (m, 1H), 5,483 (d, 1H), 4,933 (d, 2H), 4,847-4,694 (m, 4H), 3,962-3,832 (m,
2H), 3,435-3,379 (m, 2H), 2,926-2,842 (m, 4H), 2,787-2,702 (m, 4H), 2,536-2,490 (m,
2H), 2,040-1,888 (m, 4H).

[Vi du 10-12] Diédu ché axit 4-{[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

yl}-1-(2-0x0-2-{1H,4H,5H,6H,7H-[1,2,3 ]triazolo[4,5-c]pyridin-5-yl} etyl)-1H-pyrazol-3-
yl)oxy]metyl}benzoic (hgp chat 72)
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(Budce 1) Piéu ché Metyl 4-(brommetyl)benzoat (hop chét 72-a)

Thém lan lugt triphenylphosphin (3,2 g, 12,0 mmol) va cacbon tetrabromua (4,0 g,
12,0 mmol) & 0°C vao dung dich chia metyl 4-(hydroxymetyl)benzoat (1,0 g, 6,0 mmol)
trong benzen (40 mL), va khudy hdn hop nay trong 2 gid. Khi phar ing hoan thanh, thém
n-hexan (60 mL) vao, va loai b khéi luong khong tan bang cach loc. Sau d6 ¢o dich loc
duéi 4p suét giam, va sau d6 tinh ché phén cin bang séc khi cot silicagel (etyl axetat : n-
hexan = 1 : 9) thu dugc hop chit néu & dé muc 72-a & dang chit rén mau tr'fmg (1,07 g,
78%).
MS m/z: 230 [M+1]"
IH NMR (CDCls, 400MHz), § ppm: 8,02 (d, 2H), 7,46 (d, 2H), 4,50 (s, 2H), 3,92 (s, 3H)
(Budce 2) Didu ché axit 4-{[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-
(2-0x0-2-{ 1H.4H.5H.6H,7H-[1.2,3]triazolo[4,5-c]pyridin-5-yl}etyl)- 1H-pyrazol-3-

vDoxy]metyl}benzoic (hop chét 72)

Bing cach st dung hop chét 72-a thay cho brometan, phan tng dugc tién hanh theo
phuong thirc gidng véi phuong thire & Vi dy 10-1 va Buée 5 ctia Vi du 10-2 thu duoc hop
cht néu & d& muc 72.

MS m/z: 592 [M+1]"

'H NMR (DMSO-ds, 400MHz), § ppm: 8,64-8,59 (m, 2H), 8,05-7,93 (m, 3H), 7,59 (t, 2H),
7.25-7,12 (m, 4H), 5,38-5,30 (m, 2H), 5,18-5,13 (m, 1H), 4,83-4,77 (m, 1H), 4,69-4,60 (m,
2H), 2,82 (m, 2H), 3,30-3,24 (m, 2H), 2,94-2,84 (m, 4H) '

[Vi du 10-13] Didu ché axit 2-[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-

1-(2-ox0-2-{1H,4H,5H,6H,7H-[1 ,2,3]triazolo[4,5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
yl)oxy]axetic (hop chét 73)
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(Budce 1) Piéu ché 1-[3-(oxan-2-yloxy)-1H-pyrazol-1-yl]etan-1-on (hop chét 73-a)

Thém lan lugt axit p-toluensulfonic (0,4 g 1,6 mmol) va 2'.4-
dihydroxyaxetophenon (2,2 mL, 23,8 mmol) vao dung dich chira hop chat im-8 (1,0 g, 7,9
mmol) trong metylen clorua (20 mL), va khudy hdn hop nay trong 2 gid & nhiét do trong
phong. Sau dé, gia nhiét hdn hop nay dén 40°C va khudy trong 4 gio. Khi phan Umg hoan
thanh, 1am nguoi hdn hgp dén nhiét do trong phong, pha loang béng nuéc cit (50 mL), va
chiét bing etyl axetat. Rira 16p hitu co bang nuéc cdt va nude mudi bao hoa, 1am khd trén

-natri sulfat khan, va ¢6. Tinh ché phén can thu duoc béng sic khi cot silicagel (etyl axetat
- n-hexan =2 : 8) thu dugc hop chit néu & d& muc 73-a & dang chat léng mau nau nhat (0,5
g, 30%).

MS m/z: 211 [M+1]*

"H NMR (CDCl3, 400MHz), 6 ppm: 8,10 (d, 1H), 6,12 (d, 1H), 5,74(t, 1H), 3,97-3,49 (m,
3H), 2,61 (s, 2H), 2,03-1,51(m, 6H)

(Buéc 2) Diéu ché 4-iodo-3-(oxan-2-yloxy)-1H-pyrazol (hop chat 73-b)

Bing cach sir dung hop chét 73-a (0,5 g, 2,4 mmol) thay cho hop chét 61-a, phan
g dugc tién hanh theo phuong thirc gidng véi phwong thirc & Budc 2 ctia Vi du 10-1 thu
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duoc hop chit néu & d& muc 73-b & dang chét long mau ndu nhat (0,68 g, 96%).

MS m/z: 295 [M+1]*

"H NMR (CDCls, 400MHz), 8 ppm: 10,07 (bs, 1H), 7,43 (s, 1H), 5,82-5,81 (m, 1H) 4,06-
3,50 (m, 2H), 2,01-1,52(m, 6H) |

(Budc 3) Piéu ché tert-butyl 2-[4-iodo-3-(oxan-2-yloxy)-1H-pyrazol-1-yl]axetat (hop chét
73-¢)

Bing céach sir dung hop chét 73-b (0,68 g, 2,41 mmol) thay cho hop chét 61-b, phan
tig duoc tién hanh theo phwong thirc gidng v6i phuong thirc & Bude 3 cta Vi dy 10-1 thu
duogc hop chit néu & dé muc 73-c¢ & dang chét ran mau tring (0,29 g, 29%).

MS m/z: 409 [M+17]

'H NMR (CDCls, 400MHz), & ppm: 7,32 (s, 1H), 5,85 (s, 1H), 4,71-4,57 (m, 2H), 4,05-
3,99 (m, 1H), 3,66-3,64 (m, 1H), 2,66-2,05(m, 6H), 1,46 (s, 9H)

(Budc 4) Diéu ché tel"t-butvl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y |)amino]pyrimidin-5-y1}-

3-(oxan-2-vloxvy)-1H-pyrazol-1-yl)axetat (hop chét 73-d)

Béng céach sir dung hop chét 73-¢ (0,29 g, 0,70 mmol) thay cho hop chéit 61-c, phan
tng duoc tién hanh theo phuong thirc gidng véi phuong thirc & Bude 4 ctia Vi du 10-1 thu
duoc hop chit néu ¢ dé muc 73-d & dang chét rin mau vang (0,28 g, 81%).

- MS m/z: 492 [M+1]*

"H NMR (CDCls, 400MHz), & ppm: 8,58(s, 2H), 7,47 (s, 1H), 7,24-7,17 (m, 4H), 5,97

(s, 1H), ,5,51 (d, 1H), 4,89-4,84 (m, 1H), 4,83-4,49 (m, 2H), 3,90-3,79 (m, 1H), 3,79-
3,66(m, 1H), 3,55-3,35 (m, 3H), 2,93-2,83 (m, 3H), 1,97-1,63 (m, 6H), 1,48 (s, 9H)
(Budc 5) Diéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-

3-hydroxy-1H-pyrazol-1-yl)axetat (hop chét 73-e)

Thém axit p-toluensulfonic (0,4 g, 1,6 mmol) vao dung dich chira hgp chét 73-d
(0,28 g, 0,57 mmol) trong metanol (1 mL), va khudy hén hop nay trong 2 gid & nhiét do
trong phong. Khi phan ing hoan thanh, loai bé dung mai, ch; rita cac chét rin tao thanh
béng dietyl ete, va lam kho détaora hop chét néu & d& muc 73-¢ & dang chit rdn mau tréng
(0,18 g, 78%).
MS m/z: 408 [M+1]"
"H NMR. (DMSO-dg, 400MHz), 6 ppm: 8,54 (s, 2H), 7,82 (s, 1H), 7,37 (d, 1H), 7,23-7,12
(m, 4H), 4,69-4,58 (m, 3H), 4,12-4,08 (m, 2H), 3,31-3,22 (m, 2H), 2,94-2,86 (m, 2H), 1,43
(s,9H)
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(Budc 6) Didu ché etyl 2-({1-[2-(tert-butoxy)-2-oxoetyl]-4-{2-[(2.3-dihydro-1H-inden-2-

yl)amino]pyrimidin-5-y1}-1H-pyrazol-3-y1}oxy)axetat (hop chét 73-1)

Thém etyl bromoaxetat (0,04 mL, 0,35 mol) va kali cacbonat (72 mg, 0,53 mmol)
vao dung dich chira hop chit 73-¢ (0,14 g, 0,35 mmol) trong N,N-dimetylformamit (1 mL),
va khudy hén hop nay trong 1 gi & nhiét do trong phong. Khi phan ing hoan thanh, pha
loang hén hop nay bing nudc cit (50 mL), thém va chiét bang etyl axetat. Rtra 16p hitu co
béng nuée cat va nude mudi bao hoa, 1lam khod trén natri sulfat khan, va c6. Tinh ché phén
can thu duoc bang sic khi cot silicagel (etyl axetat : n-hexan =1 : 1) thu dugc hop chét néu
& d& muc 73-f & dang chit rin mau ndu sdm (92 mg, 53%).
MS m/z: 494 [M+1]"
"H NMR (CDCls, 4OOMHZ), o ppm: 8,58 (s, 2H), 7,45 (s, 1H), 7,25-7,16 (m, 4H), 5,43 (d,
1H), 4,84-4,80 (m, 3H), 4,60 (s, 2H), 4,27-4,21 (m, 2H), 3,41 (dd, 2H), 2,89 (dd, 2H), 1,48
(s, 9H), 1,27 (t, 3H)
(Budc 7) Didu ché axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-(2-

etoxy-2-oxoetoxy)-1H-pyrazol-1-yl)axetic (hop chét 73-9)

Bang cach st dung hop chat 73-f (92 mg, 0,19 mmol) thay cho hop chét 61-d, phan
g dugc tién hanh theo phurong thirc gidng vé6i phurong thire & Budce 5 ctia Vi du 10-1 thu
duoc hop chit néu & d& myc 73-g & dang chét rdn mau vang (72 mg, 90%). |
MS m/z: 438 [M+1]*
"H NMR (DMSO-ds, 400MHz), 6 ppm: 8,60 (s, 2H), 7,97 (s, 1H), 7,66 (brs, 1H), 7,23-
7,13 (m, 4H), 4,85 (s, 2H), 4,77 (s, 2H), 4,65-4,65 (m, 1H), 3,27 (dd, 2H), 2,59 (dd, 2H),
1,20 (t, 3H)
(Budc 8) Piéu ché etyl 2-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-
(2-0x0-2-{1H.4H.5H.6H,7H-[1.2,3]triazolo[4,5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
yl)oxy]axetat (hop chét 73-h)

Béng cach st dung hop chit 73-g (72 mg, 0,16 mmol) thay cho hop chét 61-¢, phan
tmg duoc tién hanh theo phuong thirc gidng vé6i phurong thite & Budce 6 ctia Vi du 10-1 thu
duoc hop chit néu & dé muc 73-h vé mit dinh lugng & dang chét rin mau vang (95 mg).
MS m/z: 544 [M+1]"

"H NMR (CDCls, 400MHz), 6 ppm: 8,56 (s, 2H), 7,53 (d, 1H), 7,24-7,15 (m, 4H), 5,54 (d,
1H), 4,90 (d, 2H), 4,82-4,72 (m, SH), 4,25-4,20 (m, 2H), 3,95-3,81 (m, 2H), 3,48 (s, 2H),
3,40 (dd, 2H), 2,88 (m, 4H), 1,27 (t, 3H)
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(Budce 9) Diéu ché axit 2-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-
(2-o0x0-2-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
vl)oxy]axetic (hop chét 73)

Béng céch str dung hop chét 73-h (95 mg, 0,18 mmol) thay cho hop chit 62-d, phan
ting duogc tién hanh theo phuong thirc gidng véi phuong thirc & Budce 5 cia Vi du 10-2 thu
duoc hop chit néu & d& muyc 73 ¢ dang chat rin mau vang nhat (20 mg, 22%).

MS m/z: 516 [M+1]"

'H NMR (DMSO-ds, 400MHz), & ppm: 8,67-8,58 (m, 2H), 7,85 (s, 1H), 7,37 (d, 1H), 7,22-
7,13 (m, 4H), 5,09 (d, 1H), 4,73-4,58 (m, 2H), 4,43-4,29 (m, 4H), 4,11-3,81 (m, 2H), 3,28-
3,22 (m, 2H), 2,92-2,73 (m, 4H)

[Vi du 10-14] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(dimetylamino)-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
yl}etan-1-on (hop chét 74)
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(Bude 1) Pidu ché N.N-dimetyl-1H-pyrazol-3-amin (hop chét 74-a)

Thém paraformaldehyt (1,70 g, 0,057 mol) & 0°C vao dung dich chua 3-
aminopyrazol (1,57 g, 0,019 mol) trong metanol (50 mL), va khudy hén hop nay trong 2
gio & nhiét do trong phong. Sau khi lam nguoi lai dén 0°C, thém natri xyanoborohydrua
(3,56 g, 0,057 mol) vao va khudy trong 2 gio & nhiét d§ trong phong. Khi phan tng hoan
thanh, 1am nguoi hon hop dén nhiét do6 trong phong, pha loang bing nudce cit (10 mL), va
chiét bang etyl axetat. Rira 16p hitu co bang nuéce cht va nude mudi bdo hoa, 1am kho trén
natri sulfat khan, va c6. Tinh ché phén can thu duoc b::ing sic khi cot silicagel (etyl axetat
: n-hexan = 6 : 4) thu duoc hogp chét néu & d& muc 74-a & dang chit 16ng mau nau nhat
(0,64 g, 30%).

MS m/z: 112 [M+1]*

'"H NMR (CDCls, 400MHz), 3 ppm: 8,72 (bs, 1H), 7,37 (d, 1H), 5,66 (d, 1H), 2,88 (s, 6H)
(Bu6c_2) Dibu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(dimetylamino)- 1H-pyrazol-1-y1)-1-{3H.4H,5H.6H.7H-[1,2.3]triazolo[4.5-¢]pyridin-5-
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vItetan-1-on (hop chét 74)

Bang cach sit dung hop chit 74-a (0,37 g, 3,36 mmol) thay cho hop chit 61-a, phan
tng duoc tién hanh theo phuong thire gidng véi phurong thirc & Budc 2 dén Buéc 6 cua Vi
du 10-1 thu duoc hop chit néu & dé muc 74 & dang chét rin mau tréng (23 mg, hiéu suét
cho 5 budc 1a 3%).
- MS m/z: 485 [M+1]*
"H NMR (CDCls, 400MHz), 8 ppm: 8,46 (s, 2H),7,44 (d, 1H), 7,25-7,16 (m, 4H), 5,57(d,
1H), 5,08(d, 2H), 4,84-4,71 (m, 3H), 3,94-3,91 (m, 1H), 3,83-3,80 (m, 1H), 3,41 (dd, 2H),
2,91 (dd, 2H), 2,81 (s, 2H), 2,72 (s, 6H)

[Vi du 10-15] Diéu ché axit 4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-
(2-ox0-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etyl)- 1H—pyrézol-3-
carboxylic (hop chét 75)

0
o] N 0 N OH
NG M HN S N
L..\/—* HN - i N
: N 0 Py
75-a N 75 NTN

(Buéc 1) Didu ché etyl 4-iodo-1H-pyrazol-3-carboxylat (hop chit 75-a)

Thém lan luot N-iodosucxinimit (1,77 g, 7,85 mmol) va axit trifloaxetic (0,16 mL,
2,14 mmol) vao dung dich chira etyl pyrazol-3-carboxylat (1,00 g, 7,14 mmol) trong
axetonitril (28 mL), va khudy hdn hop nay trong 3 gio & nhiét d trong phong. Khi phan
trng hoan thanh, chiét hn hop nay bing etyl axetat. Va rira 16p hitu co bang natri hydro
cacbonat 5% trong nudc va nudc cat. Lam kho 16p hitu co trén natri sulfat khan, va co.
Tinh ché phén can thu duoc béng sdc khi cot silicagel (etyl axetat : n-hexan = 4 : 6) thu
duoc hop chit néu & dé muc 75-a & dang chét rin mau vang (1,69 g, 89%).
MS m/z: 267 [M+1]*
"H NMR (CDCl3, 400MHz), & ppm: 12,067 (s, 1H), 7,805 (s, 1H), 4,477-4,424 (q, 2H),
1,468-1,431 (t, 3H) ppm
(Buéc 2) Didu ché axit 4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
0x0-2-{ 1H.4H.5H,6H,7H-[1.2.3 ]triazolo[4,5-c]pyridin-5-yl }etyl)-1H-pyrazol-3-

carboxylic (hop chit 75)

Bing cach str dung hop chét 75-a (1,69 g, 6,35 mmol) thay cho hop chét 61-b, phan
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g dugc tién hanh theo phuong thirc gidng véi phuong thire & Bude 3 dén Budce 6 cia Vi
du 10-1 va Buée 5 caa Vi du 10-2 thu dugc hop chét néu & d& muc 75.

MS m/z: 592 [M+1]* _

"H NMR (DMSO-ds, 400MHz), & ppm: 8,381 (s, 2H), 7,921 (d, 1H), 7,518 (d, 1H), 7,225-
7,124 (m, 4H), 5,394 (d, 2H), 4,773 (s, 1H), 4,679-4,58¢ (m, 2H), 3,828 (m, 2H), 3,283-
3,225 (m, 2H), 2,930-2,746 (m, 6H) ppm

[Vi du 10-16] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(piperidin-1-carbonyl)-1H-pyrazol-1-yl)-1-(1H,4H,5H,6H,7H-[ 1,2,3 Jtriazolo[4,5-
c]pyridin-5-yl}etan-1-on (hop chét 76)

o
AT
N—(N”ﬁ S -
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I
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Thém lan luot piperidin (11,0 pL, 0,11 mmol), tiép d6 1a benzotriazol-1-yl oxy-

C

l
N

¢

tripyrolidinophosphoni hexaflophosphat (42 mg, 0,081 mmol) va N,N-diisopropyletylamin
(47,0 uL, 0,27 mmol) & 0°C vao dung dich chtra hop chét 73 (26 mg, 0,054 mmol) trong
N,N-dimetylformamit (2 mL), va khudy hdn hop nay trong 1 gid' & nhiét do trong phong.
Khi phan trng hoan thanh, pha loang hén hop nay bang nuéc cat (50 mL) va chiét bang etyl
axetat. Rtra 16p hitu co béng nuée cat va nude mudi bio hoa, 1am kho trén natri sulfat khan,
va ¢0. Tinh ché phin can thu dugc bang sdc khi cot silicagel (metanol: metylen clorua = 5
: 95) thu duge hop chat néu & d& muc 76 & dang chét rin mau trang (15 mg, 51%).

MS m/z: 553 [M+1]*

"H NMR (DMSO-ds, 400MHz), & ppm: 8,354 (s, 2H), 8,029 (d, 1H), 7,556 (d, 1H), 7,225-
7,128 (m, 4H), 5,338 (d, 2H), 4,729 (d, 2H), 4,641-4,570 (m, 1H), 3,830 (m,2H), 3,583 (m,
2H), 3,312-3,222 (m, 4H), 2,920-2,731 (m, 4H), 1,564-1,492 (m, 4H), 1,308-1,235 (m, 2H)
ppm

[Vi du 10-17] Diéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(piperazin-1-carbonyl)-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
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c]pyridin-5-yl}etan-1-on hydroclorua (hop chét 77)

Bing cach str dung 1-(tert-butoxycarbonyl)piperazin thay cho piperidin, phan tng
duoc tién hanh theo phuong thirc gidng v6i phwong thire & Vi du 10-16 va Buée 7 cia Vi
du 10-2 thu dugc hop chét néu & d& muc 77.
MS m/z: 554 [M+1]*
"H NMR (DMSO-ds, 400MHz), & ppm: 8,954 (m, 2H), 8,408 (s, 2H), 8,056 (d, 1H), 7,614
(d, 1H), 7,229-7,132 (m, 4H), 5,372 (d, 2H), 4,779 (s, 1H), 4,682-4,614 (m, 2H), 3,829-
3,783 (m, 6H), 3,284-3,226 (m, 2H), 3,164-3,085 (m, 4H), 2,936-2,748 (m, 6H) ppm

[Vi du 11-1] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-5-
etyl-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on
(hop chét 78)
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(Budce 1) Pidu ché (1E)-1-(dimetylamino)pent-1-en-3-on (hop chit 78-a)

Khuéy hdn hop gdm 2-butanon (10 mL, 0,11 mol) va N,N-dimetylformamit dimetyl
axetal (10 mL, 0,075 mol) trong 9 gid & 110°C. Khi phan trng hoan thanh, 1am ngudi hon
hop dén nhiét d6 trong phong, va loai bé dung moi thu duge hop chét néu & dé muc 78-a
(8,3 g, 86%).

MS m/z: 128 [M+1]*
"H NMR (DMSO-d¢, 400MHz), 6 ppm: 7,47 (d, 1H), 4,94 (d, 1H), 3,33 (s, 3H), 3,04 (s,
3H), 2,25 (m, 2H), 0,95 (t, 3H) ’
(Bude 2) Didu ché 3-etyl-1H-pyrazol (hop chat 78-b)
Thém hydrazin hydrat (4,9 mL, 0,098 mol) dong thoi khudy vao dung dich chira

hop chét 78-a (8,3 g, 0,065 mol) trong etanol (20 mL), va khudy hén hop nay duéi diéu
kién hdi luu trong 15 gid. Khi phan ting hoan thanh, 1am ngudi hon hop dén nhiét do trong

phong, va loai bé dung mdi thu dugc hop chét néu & d& muc 78-b vé mit dinh lugng & dang
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“chét Iéng mau vang (6,2 g).
MS m/z: 97 [M+1]*
"H NMR (CDCls, 400MHz), 6 ppm: 7,50 (d, 1H), 6,09 (d, 1H), 2,72 (m, 2H), 1,29 (t, 3H)
(Bude 3) Didu ché 1-(3-etyl-1H-pyrazol-1-yl)etan-1-on (hop chét 78-c)

Bang cach sir dung hop chét 78-b (6,2 g, 0,065 mol) thay cho hop chét im-8-a, phan
tng duge tién hanh theo phuong thirc gidng véi phuong thirc & Bude 2 ctia Vi du diéu ché
8 thu duogc hop chét néu & d& muc 78-c & dang chét long mau vang (1,8 g, 20%).

MS m/z: 139 [M+1]"

'"H NMR (CDCls, 400MHz), & ppm: 8,15 (d, 1H), 6,28 (d, 1H), 2,73-2,65 (m, 5H), 1,27
(t, 3H)

(Budc 4) Pidu ché 3-etyl-4-iodo-1H-pyrazol (hop chat 78-d)

Béng céch st dung hop chit 78-c (1,8 g, 0,013 mol) thay cho hgp chit 61-a, phan
tng dugc tién hanh theo phuong thirc gidng véi phurong thirc & Bude 2 ctia Vi du 10-1
thu dugc hop chét néu & dé& muc 78-d vé mit dinh lugng (2,9 g).
MS m/z: 223 [M+1]"
'"H NMR (CDCls, 400MHz), § ppm: 7,55 (s, 1H), 2,70 (m, 2H), 1,29 (t, 3H)
(Buéc 5) Didu ché tert-butyl 2-(3-etyl-4-iodo-1H-pyrazol-1-yl)axetat (hop chit 78-e) va

tert-butyl 2-(5-etyl-4-iodo-1H-pyrazol-1-yl)axetat (hop chit 78-f)
Bing cach str dung hop chét 78-d (2,9 g, 0,013 mol) thay cho hop chit 61-b, phan

g duge tién hanh theo phuong thirc gidng véi phuong thire & Bude 3 cia Vi du 10-1 thu
duoc hdn hop gdm céc hop chit néu tai d& muyc 78-¢ va 78-f & dang chat long mau vang
(3,5 g, 80%), chét 1ong nay sau d6 duge st dung cho phan tmg tiép theo ma khong cén tinh
ché tiép.

(Budc 6) Dibu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1} -

3-etyl-1H-pyrazol-1-ylaxetat (hop chit 78-g) va tert-butyl
2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-5-etyl-1H-pyrazol-1-yI)
axetat (hop chét 78-h)

Bang cach st dung hon hop gdm cac hop chét 78-e va 78-£ (0,65 g, 1,93 mmol) thay
cho hop chét 61-c, phan tng dugc tién hanh theo phuong thirc gidng véi phuong thirc &
Budc 4 ciia Vi dy 10-1, va sau d6 tinh ché bing sdc ky cot silicagel (etyl axetat : n-hexan
=2 : 8) thu duogc cac hop chit néu tai dé muc, mdi chit & dang chét rin mau nau.

Hop chét 78-g: tert-butyl 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)aminoJpyrimidin-5-y1}-3-
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etyl-1H-pyrazol-1-yl)axetat (0,36 g)
MS m/z: 420 [M+1]*
"H NMR (CDCl3, 400MHz), § ppm: 8,32 (s, 2H), 7,44 (s, 1H), 7,24-7,16 (m, 4H), 5,35
(d, 1H), 4,83 (m, 1H), 4,79 (s, 2H), 3,42 (dd, 2H), 2,92 (dd, 2H), 2,72 (m, 2H), 1,49 (s,
9H), 1,24 (t, 3H)
Hop chét 78-h: tert-butyl 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-5-
etyl-1H-pyrazol-1-yl)axetat (0,094 g)
MS m/z: 420 [M+1]"
"H NMR (CDCls, 400MHz), § ppm: 8,41 (s, 2H), 7,56 (s, 1H), 7,25-7,17 (m, 4H), 5,35 (d,
1H), 4,86-4,78 (m, 3H), 3,43 (dd, 2H), 2,92 (dd, 2H), 2,67 (m, 2H), 1.49 (s, 9H), 1,19 (t,
3H)
(Bu6c_7) Diéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]py:imidin-5-y1}-5-etyl-
1H-pyrazol-1-y)-1-{1H.4H,5H.6H.7H-[1,2.3]triazolo[4.,5-c]pyridin-5-yl}etan-1-on (hop
cht 78)

Bing cach sir dung hop chit 78-h (0,094 g, 0,22 mmol), phan tng dugc tién hanh

theo phuong thirc giéng véi phuong thire & Buée 5 va Bude 6 ciia Vi du 10-1 thu duge hop
chét néu tai dé muc 78 & dang chét rin mau be (45 mg, 43%).

MS m/z: 470 [M+1]"

"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,36 (s, 2H), 7,58-7,57 (m, 1H), 7,50 (d, 1H), 7,25-
7,13 (m, 4H), 5,28-5,26 (m, 2H), 4,83-4,60 (m, 3H), 3,89-3,80 (m, 2H), 3,26 (dd, 2H),
2,76-2,61 (m, 6H), 1,08 (t, 3H)

[Vi du 11-2] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
etyl-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl } etan-1-on
(hop chit 79)
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Béng cach st dung hop chét 78-g (0,36 g, 0,86 mmol) thay cho hop chat 78-h, phan

tng duoc tién hanh theo phuong thire gibng v6i phuong thirc & Bude 7 ctia Vi du 11 dé
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téng hop hop chit néu & dé muc 79 (24 mg, 38%).

MS m/z: 470 [M+1]*

'H NMR (DMSO-ds, 400MHz), § ppm: 8,35 (s, 2H), 7,79-7,76 (m, 2H), 7,49 (d, 1H), 7,23-
7,13 (m, 4H), 5,23-5,19 (m, 2H), 4,77-4,60 (m, 3H), 3,85-3,79 (m, 2H), 3,26 (dd, 2H),
3,94-2,71 (m, 4H), 2,68-2,61 (m, 2H), 1,18-1,11 (m, 3H)

[Vi du 12-1] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(morpholin-4-ylmetyl)- 1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-[1,2,3 ]triazolo[4,5-
c]pyridin-5-y1}etan-1-on (hgp chét 80)

80-b

(Buéc 1) Diéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-y1}-

3-(morpholin-4-ylmetyl)-1H-pyrazol-1-yl)axetat (hop chét 80-a)

Thém lan lugt morpholin (0,07 mL, 0,66 mmol), natri xyanoborohydrua (50 mg,
0,79 mmol), va axit axetic (0,03 mL, 0,44 mmol) vao dung dich chira hop chit im-9a (0,19
g, 0,44 mmol) trong metanol (4 mL), va khudy hén hop nay trong 1 gio & nhiét do trong
phong. Sau khi loai bo dung moi, pha loing hdn hop nay bang etyl axetat, rira bang dung
dich natri hydro cacbonat trong nuéc bdo hoa va nude cit . Lam khé 16p hitu co trén natri
sulfat khan, va 6. Tinh ché phan cin thu dugc bang séc khi cot silicagel (metanol: metylen
clorua =1 : 99) thu duogc hop chit néu & dé muc 80-a & dang chét rin mau tréng (0,14 g,
64%).
MS m/z: 491 [M+1]*
'"H NMR (CDCls, 400MHz), 6 ppm: 8,55 (s, 2H), 7,53 (s, 1H), 7,25-7,17 (m, 4H), 5,35 (d,
1H), 4,85 (m, 1H), 4,80 (s, 2H), 3,69 (t, 4H), 3,51 (s, 2H), 3,42 (dd, 2H), 2,91 (dd, 2H),
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2,50 (m, 4H), 1,48 (s, 9H)
(Buéc 2) Didu chd axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-y1)aminolpyrimidin-5-y1}-3-

(morpholin-4-ylmety])-1H-pyrazol-1-yl)axetic (hop chit 80-b)

Béng céch sir dung hop chét 80-a (0,14 g, 0,28 mmol) thay cho hop chét 61-d, phan
tng duoc tién hanh theo phuong thire gidng véi phuong thitc & Budce 5 ctia Vi du 10-1 thu
duoc hop chit néu & dé muc 80-b & dang chat rin mau trang (90 mg, 73%).

MS m/z: 435 [M+1]*

"H NMR (DMSO-ds, 400MHz),  ppm: 10,56 (br, 1H), 8,40 (s, 2H), 8,06 (s, 1H), 7,69 (br,
1H), 7,22-7,13 (m, 4H), 5,05 (s, 2H), 4,64 (m, 1H), 4,43 (m, 2H), 3,96-3,64 (m, 4H), 3,28-
3,08 (m, 6H), 2,92 (dd, 2H)

(Buéc 3) Diéu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(morpholin-4-ylmetyl)-1H-pyrazol-1-y1)-1-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-
clpyridin-5-yl}etan-1-on (hop chét 80)

Be:mg‘céch st dung hop chat 80-b (230 mg, 0,28 mmol) thay cho hop chét 61-e,
phan tmg dugc tién hanh theo phuong thirc gidng v6i phuong thirc & Bude 6 cua Vi du 10-
1 thu dugc hop chit néu & dé muc 80 & dang chét rin mau tring (80 mg, 53%).
MS m/z: 541 [M+1]*
'H NMR (DMSO-ds, 400MHz), & ppm: 8,56 (s, 2H), 7,90 (d, 1H), 7,43 (d, 1H),
7,23-7,13 (m, 4H), 5,25 (d, 2H), 4,79-4,61 (m, 3H), 3,86-3,78 (m, 2H), 3,52 (m, 2H), 3,26
(dd, 2H), 2,94-2,71 (m, 4H), 2,36 (m, 4H)

[Vi du 12-2] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
(piperidin-1-ylmetyl)-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3 ]triazolo[4,5-

¢]pyridin-5-yl}etan-1-on (hop chat 81)

()

H l‘\‘l

Biang céach st dung piperidin thay cho morpholin, phan tmg dugc tién hanh theo

phuong thire gidng v6i phuong thire & Vi dy 12-1 thu duge hop chét néu ¢ dé muc 81 &

-159-



37650

dang chit rin mau tring.

MS m/z: 539 [M+1]"

'H NMR (CDCl3. 400MHz), § ppm: 8,47 (br, 2H), 7,59 (d, 2H), 7,27-7,15 (m, 4H), 5,44
(dd, 1H), 5,13 (s, 2H), 4,89-4,72 (m, 3H), 3,91 (dt, 2H), 3,55 (br, 2H), 3,42 (dd, 2H), 2,94-
2,81 (m, 4H), 2,49 (br, 4H), 1,59 (br, 4H), 1,25 (br, 2H)

[Vi du 12-3] Biéu ché 4-[(4-{2-[(2,3-dihydro- 1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
oxo-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
ylmetyl]piperazin-2-on (hop chét 82)

82 b

Bing cach st dung 2-piperazinon thay cho morpholiﬁ, phan tng duoc tién hanh
theo phuong thirc gidng véi phuong thirc & Vi du 12-1 thu duge hop chit néu ¢ dé muc 82
& dang chit rin mau tring.
MS m/z: 554 [M+1]"
"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,53 (s, 2H), 7,92 (d, 1H), 7,46 (s, 1H), 7,34 (d,
1H), 7,28-7,13 (m, 4H), 5,27 (d, 2H), 4,79-4,58 (m, 3H), 3,86-3,79 (m, 2H), 3,52 (s, 2H),
3,280 (dd, 2H), 3,12-3,06 (m, 2H), 2,96-2,41 (m, 6H), 2,59-2,52 (m, 2H)

[Vi du 12-4] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
(2,3-dihydro-1H-indol-1-ylmetyl)-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop chét 83)
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Bang cach sir dung 2,3-dihydro-1H-indol thay cho morpholin, phan tmg duoc tién

hanh theo phuong thirc gidng v6i phuong thirc & Vi du 12-1 thu dugc hop chét néu & dé
muc 83 ¢ dang chat rin mau tring. |

MS m/z: 573 [M+1]*

"H NMR (CDCl3, 400MHz), 6 ppm: 13,12 (br, 1H), 8,41 (s, 2H), 7.1 (d, 1H), 7,24-7,14
(m, 2H), 7,08-7,02 (m, 2H), 6,67 (t, 1H), 6,59-6,56 (m, 1H), 5,53 (-, 1H), 5,18-5,12 (m,
2H), 4,82-4,68 (m, 3H), 4,22 (d, 2H), 3,94-3,79 (m, 2H), 3,49 (dd, 2H), 3,28-3,22 (m, 2H),
3,92-3,78 (m, 6H)

[Vi du 12-5] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-y1}-3-

(1,2,3,4-tetrahydroisoquinolin-2-ylmetyl)-1H-pyrazol-1-y1)-1-{ 1H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop chat 84)

) L@
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Biang cach str dung 1,2,3,4-tetrahydroisoquinolin thay cho morpholin, phan tng

84

dugc tién hanh theo phwong thire giéng véi phuong thirc & Vi dy 12-1 thu dwoc hop chét
néu & dé muc 84 ¢ dang chat rin mau tring.

MS m/z: 587 [M+1]*

IH NMR (CDCls, 400MHz), & ppm: 8,548 (s, 2H), 7,609 (s, 1H), 7,236-7,154 (m, 4H),

4 AN
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7,097-6,982 (m, 4H), 5,387 (d, 1H), 5,134 (d, 2H), 4,864-4,780 (m, 3H), 3,995-3,893 (m,
2H), 3,678-3,661 (m, 4H), 3,420-3,361 (m, 2H), 2,915-2,781 (m, 8H) ppm

[Vidu 12-6] Diéu ché 2-{3-[(4,4-diflopiperidin-1-yl)metyl]-4-{2-[(2,3-dihydro-1H-inden-
2-yl)amino]pyrimidin-5-yl}-1H-pyrazol-1-y1}-1-(1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c¢]pyridin-5-y1}etan-1-on hydroflorua (hop chit 85)

£ F
N
NP
HN‘O&N‘N“
N A ' \‘N
NJ)\N
85 H

Bang céach st dung 4,4-diflopiperidin thay cho morpholin, phan ang duoc tién hanh
theo phuong thire gidng véi phuong thire & Vi du 12-1 thu duge hop chit néu & d& muc 85
& dang cht rin mau trang.
- MS m/z: 575 [M+1]*
'H NMR (CDCl;, 400MHz), 6 ppm: 8,50 (d, 2H), 7,61 (d, 1H), 7,26-7,17 (m, 4H), 5,49
(d, 1H), 5,15 (d, 2H), 4,86-4,74 (m, 3H), 3,98-3,84 (m, 2H), 3,45-3,39 (dd, 2H), 2,94-2,85
(m, 4H), 2,59 (s, 4H), 1,99-1,82 (m, 4H)

[Vi du 12-7] Piéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[(4-

phenyl-1,2.3 ,6-tetrahydfopyridin- 1-yl)metyl]-1H-pyrazol-1-yl)-1-{3H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-y1}etan-1-on (hop chét 86)
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Bang céach st dung 4-phenyl-1,2,3,6-tetrahydropyridin thay che morpholin, phan
tng dugc tién hanh theo phuong thirc gidng véi phuong thirc & Vi du i2-1 thu duge hop
chit néu & d& muc 86 & dang chit rin mau tring.
MS m/z: 613 [M+1]*
'"H NMR (DMSO-dg, 400MHz), & ppm: 8,578 (s, 2H), 7,944 (d, 1H), 7,436-7,118 (m, 9H),
6,161 (s, 1H), 5,278 (d, 2H), 4,793 (s, 1H), 4,685-4,549 (m, 3H), 3,832 (m, 2H), 3,543 (s,
2H), 3,269-3,211 (m, 2H), 3,096 (m, 2H), 2,887-2,869 (m, 2H), 2,743 (m, 2H), 2,668 (m,
2H), 2,426 (m, 2H) ppm

[Vi du 12-8] Diéu ché 4-[(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
oxo-2-{1H,2H,3H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl} etyl)-1H-pyrazol-3-
ylmetyl]-1-metylpiperazin-2-on (hop chit 87)

crs

he

)
,N'-a
N —

HN N‘( N
A 0 ‘ _,?L
N5y NN

87 H

Bang céch st dung 1-metylpiperazin-2-on thay cho morpholin, phan tmg dugc tién
hanh theo phuong thirc gidng véi phuong thire & Vi du 12-1 thu duge hop chit néu & dé

muc 87 ¢ dang chat ran mau trang.
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MS m/z: 568 [M+1]*
"'H NMR (CDCl;, 400MHz), § ppm: 8,454 (s, 2H), 7,606 (d, 1H), 7,223-7,173 (m, 4H),
5,702 (m, 1H), 5,140 (s, 2H), 4,796-4,746 (m, 3H), 3,916-3,813 (m, 2H), 3,565 (s, 2H),
3,428-3,376 (m, 2H), 3,301 (s, 2H), 3,184-3,146 (m, 2H), 2,919-2,748 (m, 5H) ppm

[Vi du 12-9] Diéu ché 1-[(4-{2-[(2,3-dihydro- 1H-inden-2-yl)amino]pyrimidin-5-yl}-1-(2-
oxo-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
ylmetyl]piperazin-2-on (hop chét 88)

Y
JL N=
N,
N [ NF N
D //3( T 5
NZ N
im-3a H
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- /k o
AN Hel
88-¢

N
H

N N)&\\ y
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(Buge 1) Piéu ché tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-

3-(hydroxymetyl)-1H-pyrazol-1-yl)axetat (hop chét 88-a)

Thém natri borohydrua (40 mg, 1,07 mmol) & 0°C vao dung dich chira hop chét im-
9a (0,30 g, 0,72 mmol) trong metanol (5 mL), va khudy hdn hop nay trong 3 gid & nhiét do
trong phong. Bang cach thém nuéc da, phan ing chim dirt, va pha lodng hdn hop phéan ting
nay bang etyl axetat, va rira bing nude cat. Lam khd 16p hitu co trén natri sulfat khan va

' ¢0, thu dugc hop chit néu & dé muc 88-a & dang chét rin mau nau (0,30 g, 99%).
MS m/z: 422 [M+1]*
'H NMR (CDCl3, 400MHz),  ppm: 8,44 (s, 2H), 7,53 (s, 1H), 7,24-7,16 (m, 4H), 5,75 (d,
1H), 4,91-4,80 (m, 3H), 4,70 (s 2H), 3,41 (dd, 2H), 2,91 (dd, 2H), 1,49 (s, 9H)
(Buéc 2) Diéu ché tert-butyl 2-[3-(brommetyl)-4-{2-[(2.3-dihydro-1H-inden-2-

yDamino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetat (hop chét 88-b)

Thém l4n lugt cacbon tetrabromua (0,33 g, 0,98 mmol) va triphenylphosphin (0,26
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g, 0,98 mol) & 0 °C vao dung dich chira hop chit 88-a (0,30 g, 0,72 mmol) trong metylen
clorua (5 mL), va khudy hdn hop nay trong 18 gidr & nhiét do trong phong. Khi phan ung
hoan thanh, loai bé dung méi, va tinh ché phan cin bang sic khi cot silicagel (etyl axetat :
n-hexan =3 : 7 — 4 : 6) thu dugc hop chit néu & dé muc 88-b & dang chit rin mau vang
(0,24 g, 69%).

MS m/z: 485 [M+1]"

"H NMR (CDCls, 400MHz),  ppm: 8,44 (s, 2H), 4,49 (s, 1H), 7,23-7,17 (m, 4H), 5,60 (d,
1H), 4,85-4,82 (m, 3H), 4,52 (s, 2H), 3,43 (dd, 2H), 2,92(dd, 2H), 1,49 (s, 9H)

(Buée 3) Diéu ché benzyl 4-({1-[2-(tert-hutoxy)-2-oxoetyl]-4-{2-[(2.3-dihydro-1H-inden-

2-yDamino]pyrimidin-5-y1}-1H-pyrazol-3-ylYmetyl)-3-oxopiperazin-1-carboxylat  (hop
chét 88-¢)
Thém natri hydrua (11 mg, 0,48 mmol) & 0°C vao dung dich chta 4-

benzyloxycarbonylpiperazin-2-on (63 mg, 0,27 mmol) trong N,N-dimetylformamit (1
mL), va khudy hdn hop nay trong 1 gid & nhiét do trong phong. Sau khi 1am ngudi lai xubng
0°C, thém tung giot dung dich chira hop chat 88-b (0,12 g, 0,25 mmol) trong N,N-
dimetylformamit (2 mL) vao, khudy hdn hop nay trong 1 gio & nhiét do trong phong. Chim
dirt phan tng bang cach bd sung nuéc cat (25 mL), va chiét hdn hop nay bang etyl axetat.
Rtra 16p hitu co béng nude cit va nude mudi bao hoa, 1am kho trén natri sulfat khan, va cé.
Tinh ché phdn cin bang sic ky cot silicagel (etyl axetat : n-hexan = 1 : 1 — etyl axetat) thu
duoc hop chat néu & dé muc 88-c & dang chét 1ong mau vang (20 mg, 13%).
MS m/z: 638 [M+1]"
"H NMR (CDCls, 400MHz), 6 ppm: 8,28 (s, 2H), 7,48 (s, 1H), 7,34-7,31 (m, 5H), 7,23-
7,16 (m, 4H), 5,43 (d, 1H), 5,13 (s, 2H), 4,83-4,75 (m, 5H), 4,12 (s, 2H), 3,62-3,59 (m,
2H), 3,43-3,33 (m, 4H), 2,89 (dd, 2H), 1,49 (s, 9H)

(Buédc 4) Didu ché axit 2-[3-({4-[(benzyloxy)carbonyl]-2-oxopiperazin-1-yl}metyl)-4-{2-

[(2.3-dihydro-1H-inden-2-yl)amino|pyrimidin-5-yl}-1H-pyrazol-1-yl]axetic (hop chét 88-

d)

Béng cach st dung hop chét 88-c (35 mg, 0,055 mmol) thay cho hgp chat 61-d,
phan tmg dugc tién hanh theo phuong thic gidng voi phuong thire & Bude 5 ciia Vi du 10-
1 thu duoc hgp chét néu & d& muc 88-d & dang chét 16ng mau nau (38 mg).
MS m/z: 582[M+1]*
"H NMR (CDCls, 400MHz), 6 ppm: 7,34 (s, 5H), 7,21-7,19 (m, 4H), 5,13 (s, 2H), 4,90 (s,
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3H), 4,60 (s, 2H), 4,13 (s, 2H), 3,63-3,38 (m, 6H), 3,09-3,03 (m, 2H)
(Buée 5) Didu ché benzyl 4-[(4-{2-[(2.3-dihydro-1H-inden-2-y])amino]pyrimidin-5-y1}-
1-(2-0x0-2-{1H.4H.5H.6H.,7H-[1,2.3]triazolo[4.5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-

v)metvyl]-3-oxopiperazin-1-carboxylat (hop chét 88-e)

Bing cach sir dung hop chit 88-d (38 mg, 0,067 mmol) thay cho hop chét 61-e,
phan tmg dugc tién hanh theo phuong thirc gidng v&i phuong thire & Bude 6 ctia Vi du 10-
1 thu dugc hop chét néu & dé muyc 88-e & dang chét rin mau vang (25 mg, 54%).
MS m/z: 688[M+1]"
'"H NMR (CDCl;, 400MHz), 6 ppm: 8,27 (d, 2H), 7,57-7,51 (m ,1H), 7,34 (bs, 5H), 7,24-
7,16 (m, 4H), 5,49 (s, 1H), 5,14-5,08 (m, 4H), 4,81-4,68 (m, 5H), 4,03-3,82 (m, 4H), 3,61
(s, 2H), 3,39 (dd, 2H), 3,30-3,25 (m, 2H), 2,90-2,86 (m, 4H)
(Buéc 6) Didu ché 1-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-(2-
ox0-2-{1H.4H.5H.6H,7H-[1,2.3]triazolo[4,5-c]pyridin-5-yl }etyl)-1H-pyrazol-3-

yvl)metyl]piperazin-2-on (hop chét 88)

Thém Pd/C (10% theo khéi lugng, 20 mg) vao dung dich chira hop chét 88-e (25
mg, 0,036 mmol) trong etyl axetat (5 mL), va khudy hén hop nay trong 8 gid & nhiét do
trong phong dudi ap sudt khi hydro (1 atm). Khi phan tng hoan thanh, loai bé chét xuc tac
bang cach loc qua dém Xelit, va co dich loc dudi ap sut giam. Sau d6 tinh ché phan cin
bang sic khi cot silicagel (metanol: metylen clorua =2 : 8) thu dugc hop chét néu & d& muc

88 & dang chét rin mau tring (4 mg, 20%).
MS m/z: 554 [M+1]"
'"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,33 (s, 2H), 7,86 (d, 1H), 7,52 (d, 1H), 7,22-7,14
(m, 4H), 5,29 (d, 2H), 4,77-4,59 (m, 5H), 3,83 (d, 2H), 3,29-3,23 (m, 2H), 3,16-3,10 (m,
2H), 2,97-2,87 (m, 4H), 2,73-2,67 (m, 2H)

[Vi du 12-10] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(piperazin-1-ylmetyl)-1H-pyrazol-1-y1)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on (hop chat 89)

-166-



boc boc‘
N N
\\
~\ 5 QN )
\N L@ vf g
= N
im-3b N /5\/ HO{ \u/\j\ @
NN
89-a 89-b H
‘ ¥
N
1 )
N
7 ‘
/ N"N7-« (Nhii N /@
/AR -
‘C ’( @ T LA,
89c 89 H

(Budc 1) Diéu ché tert-butyl 4-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

v11-1-(2-etoxy-2-oxoetyl)-1H-pyrazol-3-yl)metyl]piperazin-1-carboxylat (hop chét 89-a)

Bing cach sir dung 1-(tert-butoxycarbonyl)piperazin (0,29 g, 1,53 mmol) thay cho
morpholin va st dung hop chit im-9b (0,40 g, 1,02 mmol) thay cho hop chit im-9a, phan
ung dugce tién hanh theo phuong thirc gidng v&i phuong thire & Bude 1 cta Vi du 12-1 thu
duoc hop chét néu & d& muc 89-a & dang chét rin mau tréng (0,37 g, 65%).

MS m/z: 562 [M+1]"

TH NMR (CDCls, 400MHz), 8 ppm: 8,53 (s, 2H), 7,55 (s, 1H), 7,21-7,16 (m, 4H), 5,41 (d,
1H), 4,90 (s, 2H), 4,86-4,81 (m, 1H), 4,28-4,23 (m, 2H), 3,51 (s, 2H), 3,45-3,37 (m, 6H),
2,91 (dd, 2H), 2,43 (s, 4H), 1,45 (s, 9H), 1,29-1,24 (m, 3H)

(Budc 2) Diéu ché axit 2-[3-({4-[(tert-butoxy)carbonyl]piperazin-1-yl}metyl)-4-{2-[(2,3-

dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetic (hop chit 89-b)

Bing cach sir dung hop chét 89-a (45 mg, 0,08 mmol) thay cho hop chét 61-d, phan
ung duoc tién hanh theo phuong thirc gidng véi phuong thire & Bude 5 cna Vi du 10-2 thu
dugc hop chit néu & d& muc 89-b vé mat dinh lugng (46 mg).

MS m/z: 534 [M+1]*

IH NMR (CD;OD, 400MHz), § ppm: 8,63 (s, 2H), 7,82 (s, 1H), 7,23-7,13 (m, 4H), 4,76-
4,73 (m, 3H), 3,52 (s, 2H), 3,41-3,33 (m, 6H), 2,94 (dd, 2H), 2,46-2,41 (m, 4H), 1,46 (s,
8H)

(Budc 3) Didu ché tert-butyl 4-[(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-
y¥-1-(2-0x0-2-{ 1H.4H,5H.6H,7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl } ety])-1H-pyrazol-3-

vDmetyl]piperazin-1-carboxylat (hop chét 89-c)

Bing cach st dung hop cht 89-b (46 mg, 0,08 mmol) thay cho hgp chét 61-¢, phan
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tng duge tién hanh theo phuong thirc gidng véi phuong thirc & Buée 6 cia Vi du 10-1 thu
duge hop chit néu ¢ d& muc 89-c & dang chét rin mau tring (28 mg, 55%).

MS m/z: 640 [M+1]*

"H NMR (CDCls, 400MHz), 6 ppm: 8,51 (d, 2H), 7,60 (s, 1H), 7,24-7,17 (m, 4H), 5,44 (d,
1H), 5,13 (s, 2H), 4,84-4,79 (m, 3H), 3,97-3,86 (m, 2H), 3,52-3,49 (m, 3H), 3,45-3,39 (m,
6H), 2,93-2,85 (m, 4H), 2,43-2,39 (m, 4H), 1,45 (s, 9H)

(Budc _4) Didu ;:hé 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
(piperazin-1-ylmetyl)-1H-pyrazol-1-y1)-1-{ 1H.4H.5H.6H.7H-[ 1.2 .3 ]triazolo[4,5-

clpvridin-5-yl}etan-1-on (hop chét 89)

Béng céch st dung hop chét 89-¢ (28 mg, 0,044 mmol) thay cho hop chét 62-f, phan
tng duge tién hanh theo phwong thirc gidng véi phuong thire & Buéce 7 ctia Vi du 10-e thu
dugc hop chit néu & d& muc 89 & dang chét rin mau tring (21 mg, 83%).

MS m/z: 540 [M+1]* .

"H NMR (DMSO-ds, 400MHz), & ppm: 9,64 (s, 2H), 8,54 (s, 2H), 8,05-8,03 (m, 2H), 7,25-
7,15 (m, 4H), 5,40-5,36 (m, 2H), 4,80-4,69 (m, 3H), 3,85-3,83 (m, 2H), 3,41-3,17 (m, 10
H), 2,98-2,74 (m, 4H)

[Vi du 12-11] Didu ché 2-[3-(1,4-diazepan-1-ylmetyl)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]-1-{1H,4H,5H,6H,7H-[1,2,3 ]triazolo[4,5-
¢]pyridin-5-yl}etan-1-on. HCI (hop chét 90)

Bing cach st dung 1-tert-butoxycarbonyl homopiperazin thay cho 1-(tert-
butoxycarbonyl)piperazin, phan timg dugc tién hanh theo phuong thirc giéng v6i phuong
thie ¢ Vi du 12-10 thu dugc hop chit néu & dé muc 90 & dang chit rin mau tréng.

MS m/z: 554 [M+1]"
'H NMR (DMSO-dg, 400MHz), 8 ppm: 11,06 (br, 1H), 9,53-9,49 (m, 2H), 8,48 (s, 2H),
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8,09-7,88 (m, 2H), 7,25-7,15 (m, 4H), 5,76-5,37 (m, 2H), 4,81-4,62 (m, 3H), 4,45 (br, 2H),
3,88-3,80 (m, 2H), 3,79-3,48 (m, 8H), 3,31-3,12 (m, 4H), 2,99-2,73 (m, 4H), 2,12 (br, 2H)

[Vi du 12-12] Piéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
[(4-etylpiperazin-1-yl)metyl]-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
clpyridin-5-yl}etan-1-on (hop chét 91)

Boc
N /—~N/——\NH
Nest” N/ /"N\_,
N

(Buéc 1) Didu ché etyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y)aminolpyrimidin-5-y1}-3-

(piperazin-1-ylmetyl)-1H-pyrazol-1-yl)axetat (hop chét 91-a)

Béng cach st dung hop chit 89-a (0,18 g, 0,32 mmol) thay cho hgp chit 62-f, phan
g duoc tién hanh theo phuong thirc gidng véi phwong thire & Bude 7 ctia Vi du 10-2 thu
duoc hop chit néu & dé muc 91-a vé mit dinh lugng & dang chét rin mau be (0,20 g).
MS m/z: 462 [M+1]*
"H NMR (DMSO-ds, 400MHz), & ppm: 9,65 (br, 2H), 8,53 (s, 2H), 8,11 (s, 1H), 8,03 (br,
1H), 7,25-7,15 (m, 4H), 5,17 (s, 2H), 4,69 (m, 1H), 4,58-4,22 (m, 2H), 4,18 (m, 2H), 3,54-
3,24 (m, 11H), 2,61 (dd, 2H), 1,23 (t, 3H)
(Buge 2) Diéu ché etyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

[(4-etylpiperazin-1-y])metyl]-1H-pyrazol-1-yl)axetat (hop chét 91-b)

Bing cach st dung hop chit 91-a (0,20 g, 0,32 mmol) thay cho hgp chét 68-a, phan
tng duoc tién hanh theo phwong thirc gidng v6i phuong thirc & Bude 2 ctia Vi du 10-8 thu
duoc hop chét néu & dé muc 91-b & dang chat ran mau vang (0,10 g, 66%).

MS m/z: 490 [M+1]"
(Buge 3) Pibu ché axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

[(4-etylpiperazin-1-y)metyl]-1H-pyrazol-1-yl)axetic (hop chét 91-¢)

Bing cach str dung hop chét 91-b (0,10 g, 0,21 mmol) thay cho hop chit 62-d, phan
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tng duoc tién hanh theo phuong thire gidng véi phwong thire & Bude 5 ctia Vi du 10-2 thu
duoc hgp chit néu & d& muc 91-c vé mat dinh lugng (0,13 g).

MS m/z: 462 [M+1]"

(Bugc 4) Didu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[(4-
etylpiperazin-1-yl)metyl]-1H-pyrazol-1-y1)-1-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-

clpyridin-5-yItetan-1-on (hop chét 91)

Bing cach st dung hop chét 91-¢ (0,13 g, 0,21 mmol) thay cho hgp chit 61-e, phan
g dugc tién hanh theo phurong thire gibng véi phurong thire & Budce 6 ctia Vi du 10-1 thu
| dwoc hop chét néu & d& muc 91 & dang chét rin mau trang (36 mg, 30%).
MS m/z: 568 [M+1]"
'"H NMR (CDCl;, 400MHz), 8 ppm: 8,54 (d, 2H), 7,59 (d, 2H), 7,25-7,14 (m, 4H), 5,39-
5,32 (m, 1H), 5,10 (d, 2H), 4,83-4,79 (m, 3H), 3,91 (m, 2H), 3,50 (d, 2H), 3,42 (dd, 2H),
2,94-2,84 (m, 4H), 2,71-2,32 (m, 10H), 1,14-1,05 (m, 3H)

[Vi du 12-13] Didu ché 2-(3-{[4-(2,2-difloetyl)piperazin-1-yl]metyl}-4-{2-[(2,3-dihydro-
1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on (hop chét 92)

()

N N

N* O
N,
Ay

92

Biang cach sir dung 2,2-difloetyl triflometansulfonat thay cho brometan, phan tng
duge tién hanh theo phuong thic gidng voi phwong thire & Buée 2 dén Budc 4 cua Vi du
12-12 thu duoc hop chit néu & d& muyc 92.

MS m/z: 604 [M+1]"
TH NMR (CDCls, 400MHz), 4 ppm: 8,51 (s, 2H), 7,61 (d, 1H), 7,25-7,17 (m, 4H), 6,02-
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5,72 (m, 1H), 5,55-5,52 (m, 1H), 5,14 (d, 2H), 4,91-4,74 (m, 3H), 3,95 (t, 1H), 3,84 (1,
1H), 3,52 (s, 2H), 3,42 (dd, 2H), 2,94-2,84 (m, 4H), 2,76-2,67 (m, 2H), 2,58 (bs, 8H)

[Vi du 12-14] 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-[2-
(morpholin-4-yl)etyl]-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
¢]pyridin-5-yl}etan-1-on (hop chit 93)

OH O—thdms - -
" — WO tbdms «___/O ms
N HN S NN
& )}’ = 7’ =
93-a g3-b a3c Td
(3
N\)

93¢ 93 N

(Budc 1) Didu ché 2-(1H-Pyrazol-3-yl)etanol (hop chat 93-a)

Hop chit néu & dé muc 93-a dugc téng hop theo phuong phap da dugc biét r5 (WO
2013164321, WO 2007034277).
MS m/z: 113 [M+1]*
'H NMR (CDCl;, 400MHz), § ppm: 7,49(d, 1H), 6,15(d, 1H), 3,91(t, 2H), 2,92(t, 2H)
(Budc 2) Didu ché 3-{2-[(tert-butyldimetylsilyl)oxy]etyl}-1H-pyrazol (hop chat 93-b)
Thém lan luot tert-butyldimetylsilyl clorua (2,43 g, 16,0 mmol) va imidazol (1,83

g, 26,8 mmol) vao dung dich chtra hop chit 93-a (0,60 g, 5,37 mmol) trong N,N-
dimetylformamit (10 mL), va khudy hén hop nay trong 13 gid & nhiét do trong phong.
ChAm dut phan mg bang cach thém nudc cht (20 mL), va chiét hdn hop nay bang etyl
axetat. Rtra 16p hitu co bing nudc cit va nudc mudi bio hoa, 1am kho trén natri sulfat khan,
va ¢6. Tinh ché phan can thu dugc bang sic khi cot silicagel (etyl axetat : n-hexan =1 : 9)
thu duoc hop chit néu & d& muc 93-b vé& mit dinh lugng & dang chét 1ong khong mau (1,2
g).
MS m/z: 227 [M+1]"
'HNMR (CDCls, 400MHz), § ppm: 7,47(d, 1H), 6,09(d, 1H), 3,87(t, 2H), 2,88(t, 2H), 0,90
(s, 9H), 0,04 (s, 6H)
(Budc 3) Diéu ché 1-(3-{2-[(tert-butyldimetylsilyl)oxy]etyl}-1H-pyrazol-1-yl)etan-1-on
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(hop chét 93-¢)

Thém tir tir dung dich chira axetic anhydrit (0,63 mL, 6,62 mmol) trong pyridin (3

'mL) vao dung dich chtra hgp chat 93-b (1,2 g, 5,5 mmol) trong pyridin (3 mL), va khudy
hdn hop nay trong 3 gid & nhiét do trong phong. Khi phan @mg hoan thanh, loai bé dung
moi, va tinh ché phan cin bang séic khi cot silicagel (etyl axetat : n-hexan =5 : 95) thu dugc
hop chét néu & dé muc 93-¢ & dang chit 16ng mau vang (0,76 g, 51%).

MS m/z: 269 [M+1]"

'"H NMR (CDCl3, 400MHz), 8 ppm: 8,15 (d, 1H), 6,34 (d, 1H), 3,90 (t, 2H), 2,87 (t, 2H),
2,67 (s, 3H), 0,88 (s, 9H), 0,03 (s, 6H)

(Bu6c 4) Pidu ché 2-(1-axetyl-1H-pyrazol-3-yl)etyl metansulfonat (hop chét 93-d)

Thém dung dich hydro clorua dioxan 4 N (2 mL) vao dung dich chira hop chét 93-
¢ (0,76 g, 2,83 mmol) trong metylen clorua (5 mL), va khudy hén hop nay trong 1 gid &
nhiét do trong phong. Sau d6, loai bé dung mdi, va hoa tan lai phan cin trong metylen
clorua (5 mL). Thém trietylamin (1,2 mL, 8,5 mmol) va metansulfonyl clorua (0,33 mL,
4,24 mmol) & 0°C vao hdn hop phan tng, va khudy hdn hop nay trong 1 gid & nhiét do
trong phong. Pha lodng hdn hop nay bing nudc cat (50 mL) va chiét bang metylen clorua.
Rtra 16p hitu co béng nude cat va nude mudi bio hoa, 1am kho trén natri sulfat khan, va co.
Tinh ché phan cin thu dugc bang sic khi cot silicagel (metanol: metylen clorua =3 : 7) thu
duge hop chit néu &'dé muc 93-d & dang chét 16ng mau vang (0,29 g, 44%).

MS m/z: 233 [M+1]*

'H NMR (CDCls, 400MHz), 8 ppm: 8,19 (d, 1H), 6,35 (d, 1H), 4,56 (t, 2H), 3,14 (t, 2H),
3,00 (s, 3H), 2,67 (s, 3H)

(Buéc 5) Didu ché 4-[2-(1H-pyrazol-3-yl)etyllmorpholin (hop chét 93-¢)

Thém trietylamin (0,35 mL, 2,5 mmol) va morpholin (0,16 g, 1,87 mmol) vao dung
dich chtra hop chét 93-d (0,29 g, 1,25 mmol) trong N,N-dimetylformamit (2 mL), va khudy
hdn hop nay & 95°C trong 2 gio. Khi phan tng hoan thanh, 1am ngudi hdn hop dén nhiét

| do trong phong, va co6 thu dugc hop chét néu & @& muc 93-e vé mat dinh luong (0,50 g).
MS m/z: 182 [M+1]*
(Buéc 6) DPidu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-[2-
(morpholin-4-yDetyl]-1H-pyrazol-1-y1)-1-{1H.4H.5H.6H.7H-[1.2 .3 ]triazolo[4.5-

clpyridin-5-y1}etan-1-on (hop chét 93)

Bing cach sir dung hop chat 93-e thay cho hop chit 61-a, phan ting dugc tién hanh
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theo phuong thirc gidng vi phwong thirc & Budc 2 dén Budce 6 ctia Vi du 10-1 thu dugce
hop chét néu & dé muc 93 ¢ dang chét rin mau tring.

MS m/z: 555 [M+1]"

"H NMR (DMSO-ds, 400MHz), 8 ppm: 8,36 (s, 2H), 7,79-7,77 (m, 1H), 7,50 (d, 1H), 7,22-
7,14 (m, 4H), 5,23-5,19 (m, 2H), 4,76-4,62 (m, 3H), 3,86-3,78 (m, 2H), 3,54 (br, 4H), 3,30-
3,21 (m, 2H), 2,94-2,70 (m, 6H), 2,36 (br, 4H)

[Vidu 13] Diéu ché 1-{4-[2-(4-{2-[(2,3-dihydro- 1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
etyl-1H-pyrazol-1-yl)axetyl]piperazin-1-yl}-2-hydroxyetan-1-on (hop chit 94)

8]
b Nmm’{_, M=
oCc—
Jo YAty W's Vil
. Ly
H 94-a

A

94-b N 94

0
0 N/*’\N,(_ N
/r@ = AN N
SN HO
N e,
H

(Budc 1) Pidu ché tert-butyl 4-[2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

v1Y-3-etyl-1H-pyrazol-1-yl)axetyl]piperazin-1-carboxylat (hop chét 94-2)

Ngoai trir viéc 1-(tert-butoxycarbonyl)piperazin (205 mg, 1,10 mmol) dugc sir dung
thay cho im-7 bang cach st dung hop chét 78-g (0,23 g, 0,55 mmol), phan tmg duoc tién
hanh theo phuong thirc giéng v6i phwong thire & Vi dy 11-2 thu duge hop chét néu ¢ dé
muc 94-a & dang chét rdn mau be (237 mg, 81%).

(Bu6c 2) Didu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-etyl-

1H-pyrazol-1-y1)-1-(piperazin-1-yl)etan-1-on hydroclorua (hop chét 94-b)

Thém dung dich hydro clorua dioxan 4 N (6 mL) vao dung dich chira hop chét 94-
a (237 mg, 0,44 mmol) trong metylen clorua (2 mL), va khudy hdn hop nay trong 15 gior &
nhiét do trong phong. Khi phan tng hoan thanh, loai bé dung mdi tiép d6 1a 1am kho thu
duoc hop chit néu ¢ dé muc 94-b vé mat dinh luong & dang chét rin mau nga (255 mg).

(Buéc 3) Didu ché 1-{4-[2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

etyl-1H-pyrazol-1-yDaxetyl]piperazin-1-y1}-2-hydroxyetan-1-on (hop chét 94)

Thém tr t l4n lugt N N-diisopropyletylamin (0,38 mL, 2,20 mmol) va
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benzotriazol-1-yl oxy-tripyrolidinophosphoni hexaflophosphat (343 mg, 0,66 mmol) & 0°C
vao dung dich chira axit glycolic (67 mg, 0,88 mmol) va hop chét 94-b (255 mg, 0,44
mmol) trong N,N-dimetylformamit (5 mL), va khudy hdn hop phan ting trong 3 gir & nhiét
d6 trong phong trong méi trudng khi nito. Khi phan tmg hoan thanh, pha lodng hdn hop
nay bang nudc cit (50 mL) va chiét bang etyl axetat. Rira 16p hitu co bang nudc cit va
nude mudi bao hoa, 1am kho trén natri sulfat khan, va ¢6. Tinh ché phéan can bang séc khi
cOt silicagel (metanol: metylen clorua = 6 : 94) thu dugc hgp chét néu & dé muc 94 & dang
chét rin mau tring (123 mg, 57%).

MS m/z: 490 [M+1]*

"H NMR (CDCls, 400 MHz) & 8,31 (s, 2H), 7,50 (s, 1H), 7,15-7,25 (m, 4H), 5,36 (d, 1H),
4,98 (s, 2H), 4,82 (m, 1H), 4,20 (s, 2H), 3,69 (m, 6H), 3,50 (br, 1H), 3,42 (dd, 2H), 3,30 (t,
2H), 2,91 (dd, 2H), 2,70 (m, 2H), 1,23 (t, 3H)

[Céc vi du tir 14 dén 33]

Theo cac phuong phép cua céc vi du tir 1 dén 13 & trén, cac hop chit tir 95 dén 114 trong
Béang 1 duéi diy duoc didu ché. Ciu tric cla cac hop chét tir 1 dén 114 duoc diéu ché
trong Cac vi du tur 1 dén 33 duoc thé hién trong Bang 1 dudi day.

[Bang 1]

-174-



Vidy [Hop
chat S6

M

1-1 1 N CH | N

%lm

[«

O

194
w

D S g

OCFs

1
m

Iz

b
)
ey
©
Az\
IE &
z pad pad

OCF3

-
i
=
&
z
z
O
>
x=Z
>

]
o

OCF;
CH | ¥

E[E

\g

=

e
>
=
—
>~
-+
O
Q
=

HO

OCF;

>

OCF;

2

OCF;
CH | W

F
1
[
o
z
Iz 'z
e
%
%‘»
i
e}
z
)/

OCF;

s
i
V<]
g
zzaz
o
zﬂéw\
=
i
]
=

QOCF,
1-18 10

o
:zﬂb
Y
X
xg
>
gz'!

OCFy

[
i
Yot
ot

5
go
"y
pSy,
x{
>/

11 CH N

0 e 0 jto }o \%o%c%o 0 0 Jrol

g

N

272
e
>
30
b
-
~

-175-



37650

OCFj

CH

OCF;
cH | w \(\Q

A
oy

N7/

A

Ay

N

A N>\
O

N

Atu>\

¢

HoN \S,N\)

oo

o} y

14

135

18

1%

24

28

23

3~3

4-5

5-3

-176-



37650

O#OD)\ N‘lOH Ay ci | N
5-4 29 c
2 E ‘\\/Ny
O N¢0H /Ct,]
8 3" O=<N. Y“\/y l\/NY CH N
H
o N-O A
5-6 31 | o= !:©)\ W\ ’\rﬁ CH | W
¥ 7
S iy Ay )
H 0 7/
N M>\ ’f";‘ ]
é-1 33 re\NI; o )\/ CH | N
N 0
,NI\NX /S‘/y ’;l‘t{} g . OCF3
-2 34 N Ct
© N *\;) o) O)y
H
» 7
e [ | S | A Lo RN ING
N e °
N WA\ ’,‘“'\‘ N
&-4 3¢ N‘Nl . )\/ CH | CH
H % .
N~y
~uA
€-3 37 2 /\p/\/ 4 ﬁy CH | W \(EQ
(N;K) ¢ ©
H N-p
e~g 38 ,N N>\ m R CH N
N = & O)ﬁ/
N o]
N-N
A
é-7 35 m /\(K ~ \/1’ }ﬁ/ ¢ | N
o7 0 °©
H X NN
[}
e | a0 | o I Y /%(V & cH | W
™ Ie} 0
H
NN
N / ) . d )
e =N \ Ho| N
s | 4 \‘(\/, \‘[)(\/ BN ¢
I
A NN
e-10 | a2 N:’;IO“ /Sh/ ’O}\/ 8 | \(E@
N c
N-N
. 3] k m i
g-11 | 43 HzN_«D’ T Oﬁ\/ CH | W
s
H N=N
N
e-12 | ad ka /\]/7’ s | w ﬁ
¢!

7\
O)\/

-177-




H-ty
o
N~
&-13 ”2” \C\{ ’O)\\/ CH | N
o
N~§
é-14 ““\CN 4 |
% X o
N~
é-15 HO™ N An/y 4 }\/ cH |
N7/ o 0
)
NeN
E-18 HoN CH | N )
N7/ O
0
€-17 HO /QN \)\ CH | W
H
0
b WA .
71 N CH | N
B °
X A
7-2 % I;N AN CH | N \L@
N
N o
N A
7-3 Nj'NI\)“ /\(Y cH | Y‘EQ
N o
N A
7-4 Nﬁ;ljli\/;” W cH | N \(@
N o
N~ A OCF;
7-5 N’ ]Q W ci | \(\@
N o
N BN
-1 N ]i\/‘N /S(\/ CH | N \@
o 0
o 0 N B
8-2 o= /<N HN &'N\;Y CH | N \ 7
H H
N N>\ A JAE
H 0
N
[ >\ ;U
2-4 59 Nu@ /Q{(y ‘-N\;\/ N | CH \@
o

Tz

-178-




N N)\ /=N
s ¢a N‘;JQ s i |
N 0
| | SO0 | Ay | e e e| D
10~1 [ £ 7
W A\
N o
C
N N>\ [ .
w2 | €2 N n /ﬂfy H‘\J\/\CNH cu | \(C§>
N
N e}
N NX O\Q
13-3 €3 w7 N CH | W
: e
10-4 | e O‘A /WN e O ci | \(@
° ° L,
N N)\ N ,OH '
10-5 | &3 N}j@ %—N\;X\/ ci | n
N 0
=& &¢ A o
N T
H © J\/
0N
N >\ N
! N =
Lo-7 P NNB /Qn/y ‘#N,/ LN | g YL@
H o
c
N A N v
10-8 | ez N D" /\r(V \._m‘;g/ N~ e | \/E@
N 0
N N>\ N OG:H
10-9 €9 rs}’\’n k'N\Jy CH | &
N 0
°
N A Ny \C\
w-10 | 79 n}j@*‘ /SN }.N\%/ N e | \(@
N 0
E
N N’\ N ™ J\ -
109-11 71 NN| ‘..N\;L/ M F|l CH | N
N 0
S
[} 3]
2 R’NI\NX Aw Jd\ CH o4 ﬂ
19-12 7 f o
N a

-179-




h -4

15-13 | 73 /\(Y N cH |
! ! e ,
N b
i M N N N
10-14 | 74 N PN\L CH | W
N e} =
H
Q
s - M N>\ N Ok .
13-13 73 N‘r | *-—N( = CH N
H 0 =
’ r5)
N N ,f{ N/\\ N N ~
1a~18 7€ < N CH | M
N 0 "‘ =
H
[e]
10-17 99 N,f“‘jqu)\ W I )\&N " | o @
REal 0F B J o= 1]
: 1 L
N o - \%
Nx
: e oA N -
1i-1 78 w| J = CH | W
N e}
H
N Nk N
11-2 79 N w CH | M
&3 e} =
H
N ,‘,>\ M N Y
12-1 | &o N,‘]Q b DLWl ca |
N 0
5 | Ay | RGO
12-2 gL N ] CH N
bS] 6 &'4 ==
H
0
12-3 | s2 N‘PIOP\ /%K\/ N N/\gH ci | N
“ b N o k“N P \\/
H
. B WA N N .
12-4 23 N o= CH | X
ﬁ [} H =
M WA NN
12-5 24 r%jj(\/y }_N' CH | ¥
N Ie} A
H
T B SO0 3
12-§ 25 N }»N P CH | N
83 Is} N F
H
N N>\ N ™
12-7 8¢ r:"]@ i Y ca | N
o

-180-




37650

O
N/\( :

)

N

122 | 7 N /Q[(Y = N | cH | X
.gl I L S \b—j)
N o
N (3] m o~ )H
12-9 | sz r»]Q [ W -
: SA TG
N~ A N W)
2-10 89 N ] » ]
12-10 | g5 r\ﬁj@ Y ca | w
RN
N Nj\ /S( Naoo” N HH
2-11 N’ ]
12-11 | 90 QI\) 0’\/ \__NJ;\\/J i | \/@
N /\N>\ /SN M N
12-12 | 61 N N N | cH | u
21\) o P,
£
N BN i
12-13 | 82 ij@ w H;N SR A~ | e | w
N fo] o
H
(S
N NA N\)
12-14 93 r»an N | u
N c ‘»u P
e} N N
13 94 }*NWNJ* W o cH | N
HO 0
OH
N NA N
14 43 W \,N CH | N
N fa) =
H
—~
. /a N
i
R . N N>\ T
15 48 N N CH | ¥
: i ¥
N N>\
1é 47 N Nx CH | ¥
0 Hi
HH
N Nx
17 58 K| JLES CH | N
g ° b
BiHy )
N ux
12 =) N ﬁ, i | x
e

-181-




>

-4

1 100 NT;\J! /\IN NH cH | K \(@
th SR
N\
o #
e N P
20 | 101 NN]Q Y Lt ch | w
0 N
. N\%/
Y
S.
N N>\ \ﬁ
21 102 N{\JI\) W N MH CH | W \/@
i ° -y
(S
N m>\ N\) N
22 | 103 N j[::J /QU/AE/ N et | w
N 0 \41 P
2 154 N'NJO‘A /ﬁﬁ’ N 'Q i | m \(Cé?
3 5 _ !
W 8 FN\%
H
0
’ OH
N
E\J N>\ W ) cH N
23 133 N,“ | i N M
i i L
~Y
NN NN~ ca |
23 198 L \—N’ =
M
H ¢ e
N N’\ =i ]
2¢ 107 NI;/ W k—m\%y CH | N @
N 0
H
N w>\ W 1[1 | )
7 3 N c
27 o8 ‘NEQ o} ‘I—N\é)y
H
SN <&
28 108 NND A](\/ /=t CH | N \@
N C

-182-




37650

; CH H
=N

N N)\
28 110 N j@

2]

H

N N>\
30 111 W

N

N N>\
31 112 i

N

H

32 113 ‘?@I)'A
5]
N
H

P
%jy CH | ¥

IR 2
BB

N 4 >\ :

33 114 S N CH | N
b l.,é\
2] N/,S/

[Vi du 15] Diu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
(pyridin-4-y1)-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6 H,7H-[ 1 ,2,3]triazolo[4,5-c]pyridin-5-
yl}etan-1-on (Hop chét 96)
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(Buéc 1) Didu ché 4-(1H-Pyrazol-3-yl)pyridin
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Khudy hdn hop gdm 4-axetylpyridin (3 mL, 27 mmol) va DMF-DMA (6 mL, 45,15
mmol) & 110 °C trong 2 gio. Sau khi hoan thanh, lam ngudi hén hop phéan tng dén nhiét
do6 trong phong va ca dudi ap sudt giam. Hoa tan phan cin con lai trong etanol (12 mL) va
thém hydrazin hydrat (1,6 mL, 32,40 mmol) vao. Khuiy hdn hop phan ting trong didu kién
hdi luu trong 15 gio. Sau khi hoan thanh, lam ngudi hén hop phan tng dén nhiét do trong
phong va loai bo dung moéi dudi ap sudt giam. Pha lodng phan cin bang diclometan (20
mL) va rira bang nu6e. Lam kho 16p hitu co trén natri sulfat khan, loc, va ¢d dudi ap suét
gidm dé tao ra hop chit néu & dé muc & dang chit rdn mau vang (3,66 g, 93 % trong 2
budc).

MS m/z: 272 [M+1]".
“1H NMR (DMSO-d6, 400MHz), § ppm: 13,18 (bs, 1H), 8,57 (d, 2H), 7,87 (s, 1H), 7,78
(d, 2H), 6,91 (s, 1H)
(Bude 2) Diéu ché 1-[3-(Pyridin-4-y1)-1H-pyrazol-1-yl]etan-1-on
7

S

0 Ns
e
Thém tir tr anhydrit axetic (1,56 mL, 16,53 mmol) duoc hoa tan trong pyridin (5
mL) vao dung dich chira 4-(1H-pyrazol-3-yl)pyridin (2,0 g, 13,78 mmol) trong pyridin (10
mL), va khudy hén hop phan tng & nhiét d trong phong trong 4 gio. Sau khi hoan thanh,
loai bo dung moi dudi ap suit giam. Pha loang phin cin con lai bang nude (50 mL) va
chiét bang etyl axetat. Rira 16p hitu co bang nuéc mudi, 1am kho trén natri sulfat khan, loc,
va ¢d duéi 4p sudt giam. Tinh ché phin cin tao thanh bang sic ky cot (etyl axetat 40%/n-
hexan) dé tao ra hop chit néu & d& muc & dang chét rin mau tréng (2,02 g, 78 %).
MS m/z: 188 [M+1]".
1H NMR (CDCI3, 400MHz), § ppm: 8,71 (d, 2H), 8,34 (d, 1H), 7,76 (d, 2H), 6,84 (d, 1H),
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2,79 (s, 3H).
(Buéce 3) Diéu ché 4-(4-Todo-1H-pyrazol-3-yl)pyridin

Thém lan luot natri iodua (0,88 g, 5,87 mmol), ibt (2,03 g, 8,01 mmol), kali cacbonat

(2,94 g, 21,24 mmol) vao dung dich chta 1-[3-(pyridin-4-yl)-1H-pyrazol-1-yl]etan-1-on
(1 g, 5,34 mmol) trong dung mdi hdn hop ctia etanol/nuée (1/2, 15 mL), va khudy hdn hop
phan @ng & nhiét do trong phong trong 1,5 gio. Sau khi hoan thanh, pha lodng hén hop
phan tng bang etyl axetat va rira bang dung dich natri thiosulfat trong nuéc bio hoa. Lam
khd 16p hitu co trén natri sulfat khan, loc, va c¢6 dudi ap sudt giam. Nghién thanh bot phan
can b%lng diclometan dé tao ra hop chit néu & dé& muc & dang chit rén mau da cam nhat
(1,17 g, 81 %).

MS m/z: 272 [M+1]".

1H NMR (CDCI3, 400MHz), 6 ppm: 13,62 (bs, 1H), 8,66 (bs, 2H), 7,84 (bs, 2H)

(Buge 4) Diéu ché Tert-butyl 2-[4-iodo-3-(pyridin-4-y1)-1H-pyrazol-1-yl]axetat

Thém 1an luot xesi cacbonat (2,1 g, 6,48 mmol) va tert-butyl bromoaxetat (0,76 mL,
5,18 mmol) vao dung dich chta 4-(4-iodo-1H-pyrazol-3-yl)pyridin (1,17 g, 4,32 mmol)
trong DMF (10 mL), va khudy hdn hop phéan Gng & nhiét do trong phong trong 15 gio. Sau
khi hoan thanh, pha loing hén hop phén Umg bing nude (30 mL) va chiét bing etyl axetat.
Rtra 16p hitu co béng nuée mubi, 1am kho trén natri sulfat khan, loc, va c6 duédi 4p suét
giam. Tinh ché phén 'cafln tao thanh bang sic ky cot (etyl axetat 30%/n-hexan) dé tao ra hop
chét néu ¢ d& muc & dang diu mau da cam (1,39 g, 83%).
MS m/z: 386 [M+1]".
1H NMR (CDCI3, 400MHz), & ppm: 8,67 (d, 2H), 7,84 (d, 2H), 7,65 (s, 1H), 4,86 (s, 2H),
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1,50 (s, 9H)
(Budc 5) Diéu ché _Tert-butvl 2-(4-{2-1(2.,3-dihydro-1H-inden-2-yl)amino] pyrimidin-5-

v11-3-(pyridin-4-y1)-1H-pyrazol-1-yl)axetat

N
7 )

e

o »
OJQ/N'N

u

Hoa tan hdn hop gdm tert-butyl 2-[4-iodo-3-(pyridin-4-y1)-1H-pyrazol-1-yl]axetat
(0,50 g, 1,30 mmol), hop chét im-2a (0,48 g, 1,43 mmol),
tetrakis(triphenylphosphin)paladi(0) (150 mg, 0,13 mmol), dung dich natri cacbonat 2N
(2 mL, 4,0 mmol) trong 1,4-dioxan (10 mL) va khudy & 100 °C trong 6 gid trong moi
truong khi nito. Sau khi hoan thanh, 1am ngudi hdn hop phan tmg dén nhiét d6 trong phong
va thém nudce (50 mL) vao, va sau do chiét biang etyl axetat (50 mL X 3). Rtra 16p hitu co
béng nude mudi, 1lam kho trén natri sulfat khan, loc, va ¢d dudi ap sut giam. Tinh ché
phin can tao thanh bang sic ky cot (etyl axetat 80%/n-hexan) d8 tao ra hop chit néu & dé
muc & dang dau mau vang (486 mg, 76%).
MS m/z: 469 [M+1]".
1H NMR (CDCI3, 400MHz),  ppm: 8,58 (d, 2H), 8,22 (s, 2H), 7,57 (s, 1H), 7,45 (d, 2H),
7,17-7,24 (m, 4H), 5,46 (d, 1H), 4,90 (s, 2H), 4,82 (m, 1H), 3,42 (dd, 2H), 2,91 (dd, 2H),
1,52 (s, 9H)
(Budc 6) Didu ché axit 2-(4-{2-[(2.3-Dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

(pyridin-4-y1)-1H-pyrazol-1-yl)axetic

/“'jf
0O S
N
HO—*{’\JN, .
= SN @
L
NTN
H

Thém axit trifloaxetic (6 mL) vao dung dich chua tert-butyl 2-(4-{2-[(2,3-dihydro-
1H-inden-2-yl)amino]pyrimidin-5-y1}-3-(pyridin-4-yl)-1H-pyrazol-1-yl)axetat (0,46 g,
1,00 mmol) trong diclometan (2 mL), va khudy hon hop phan ting & nhiét do trong phong
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trong 3 gio. Sau khi hoan thanh, loai bé dung moi dudi ap sut giam dé tao ra hop chit néu
& dé muc vé mit dinh luong & dang chét rin mau vang (456 mg, 69%), ma dugc st dung
trong budce tiép theo ma khong can tinh ché nira.
MS m/z: 413 [M+1]".
1H NMR (DMSO-d6, 400MHz), & ppm: 13,34 (bs, 1H), 8,71 (d, 2H), 8,26 (bs, 2H), 8,08
(s, 1H), 7,77 (d, 2H), 7,73 (d, 1H), 7,16-7,24 (m, 4H), 5,13 (s, 2H), 4,64 (m, 1H), 3,26 (dd,
.2H), 2,93 (dd, 2H)

(Buéc 7) Didu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(pyridin-4-y1)-1H-pyrazol-1-y1)-1-{1H.4H,5H,6H,7H-[1.2.3]triazolo[4.5-c]pyridin-5-
yl}etan-1-on

Thém DIPEA (0,21 mL, 1,20 mmol) va PyBOP (187 mg, 0,36 mmol) vao dung
dich dugc lam lanh béng nudc da chtra axit 2-(4-{2-[(2,3-dihydro-1H-inden-2-

yl)amino]pyrimidin-5-y1}-3-(pyridin-4-y1)- 1H-pyrazol-1-yl)axetic (100 mg, 0,24 mmol)
va hop chit im-7 (58 mg, 0,36 mmol) trong DMF (3 mL), va khudy hén hop nay & nhiét
d6 trong phong trong 15 gid trong moi trudng khi nito. Sau khi hoan thanh, thém nuge (50
mL) vao hon hop phan tng va chiét bang etyl axetat (50 mL X 3). Rtra 16p hiru co bang
nude mudi, 1am kho trén natri sulfat khan, loc, va c6 dudi ap suit giam. Tinh ché phén can
tao thanh bang sic ky cot (metanol 5%/diclometan) d8 tao ra hop chét néu & dé muc & dang
chét rin mau be (71 mg, 57 %).

MS m/z: 519 [M+1]".

1H NMR (DMSO0-d6, 400MHz), & ppm: 8,55 (d, 1H), 8,20 (s, 2H), 7,94 (d, 1H), 7,62 (d,
1H), 7,41 (t, 2H), 7,11-7,25 (m, 4H), 5,41 (d, 2H), 4,75 (d, 2H), 4,61 (m, 1H), 3,81-3,85
(m, 2H), 3,26 (dd, 2H), 2,72-2,96 (m, 4H).

[Vi du 17] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-
(piperidin-4-yl)-1H-pyrazol-1-yl)-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-¢c]pyridin-3-
yl}etan-1-on (Hop chat 98)
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(Buéc 1) Diéu ché Tert-butyl 4-(1H-pyrazol-3-yl)piperidin-1-carboxylat

HN N,
%N ~boc

Khudy hdn hop gdm tert-butyl 4-axetylpiperidin-1-carboxylat (Puoc didu ché theo

quy trinh da biét (Bioorganic & Medicinal Chemistry Letters, 21(5), 1299-1305; 2011))
(3,7 g, 16,277 mmol) va DMF-DMA (10 mL) & 140 °C trong 48 gio. Sau khi hoan thanh,
1am nguoi hdn hop phan tng dén nhiét do trong phong va co duéi ap suit giam. Hoa tan
phén cdn con lai trong etanol (12 mL) va thém hydrazin hydrat (1,2 mL, 24,42 mmol) vao.
Khudy hén hop phan tGng trong didu kién hoi luu trong 18 gid. Sau khi hoan thanh, 1am
ngudi hdn hop phan tmg dén nhiét d trong phong va loai bé dung méi duéi ap suit giam
dé tao ra hop chét né'u & dé muc vé mit dinh lugng & dang dau mau nau (4,4 2).

MS m/z: 252 [M+1]".

1H NMR (CDCI3, 400MHz), & ppm: 7,50 (d, 1H), 6,12 (d, 1H), 4,02-4,24 (m, 2H), 2,76-
2,92 (m, 3H), 1,90-2,01 (m, 2H), 1,58-1,68 (m, 2H), 1,47 (s, 9H)

(Bugc 2) Didu ché Tert-butyl 4-(1-axetyl-1H-pyrazol-3-yl)piperidin-1-carboxylat

O

BN
D~ e

Thém tur tir axetic anhydrit (2,3 mL, 24,42 mmol) dugc hoa tan trong pyridin (10

mL) vao dung dich chira tert-butyl 4-(1H-pyrazol-3-yl)piperidin-1-carboxylat (4,4 g, 16,28
mmol) trong pyridin (10 mL), va khudy hdn hgp phan tmg & nhiét do trong phong trong 15

-188-



37650

gi0. Sau khi hoan thanh, loai bd dung méi duéi 4p sudt giam. Pha lodng phéll can con lai
| bang nude (50 mL) va chiét bang etyl axetat. Rira 16p hitu co bang nude mudi, lam kho
trén natri sulfat khan, loc, va c6 dudi ap sut giam. Tinh ché ph?ln cdn tao thanh béng sic
ky cot (etyl axetat 20%/n-hexan) dé tao ra hop chét néu & d& muyc & dang chit rin mau
trang (4,5 g, 94 %).

MS m/z: 294 [M+1]*.

1H NMR (CDCI3, 400MHz), é ppm: 8,16 (d, 1H), 6,28 (d, 1H), 4,08-4,25 (m, 2H), 2,79-
2,94 (m, 3H), 2,66 (s, 3H), 1,90-1,98 (m, 2H), 1,59-1,70 (m, 2H), 1,48 (s, 9H).

(Budc 3) Diéu ché Tert-butyl 4-(4-iodo-1H-pyrazol-3-yl)piperidin-1-carboxylat

HN N
- N-boc

l

Thém lan lugt natri iodua (0,56 g, 3,75 mmol), i6t (1,3 g, 5,11 mmol), kali cacbonat
(1,9 g, 13,63 mmol) vao dung dich chira tert-butyl 4-(1-axetyl-1H-pyrazol-3-yl)piperidin-
1-carboxylat (1 g, 3,41 mmol) trong dung moi hon hgp cua etanol/nuée (1/2, 15 mL), va
khudy hén hgp phan tng & nhiét do trong phong trong 2 gid. Sau khi hoan thanh, pha
lodng hdn hop phan Umg bing etyl axetat va rira bang dung dich natri thiosulfat trong nudc
bdo hoa. Lam kho 16p hitu co trén natri sulfat khan, loc, va c6 dudi ap suét giam dé tao ra
hop chét néu & d& muc vé& mit dinh lugng & dang chét rin mau vang (1,42 g).
MS m/z: 378 [M+1]".
1H NMR (CDCI3, 400MHz), 6 ppm: 10,52 (bs, 1H), 7,55 (s, 1H), 4,12-4,34 (m, 2H), 2,78-
2,92 (m, 3H), 1,86-1,94 (m, 2H), 1,62-1,75 (m, 2H), 1,48 (s, 9H)
(Budc 4) Diéu ché Tert-butyl 4-[1-(2-etoxy-2-oxoetyl)-4-iodo-1H-pyrazol-3-yl]piperidin-

1-carboxylat
__—\‘ O
O—ﬁ_ N
N
P
|

Thém 1an luot xesi cacbonat (1,67 g, 5,11 mmol) va etyl bromoaxetat (0,49 mL,

.boc
N

4,43 mmol) vao dung dich chtra tert-butyl 4-(4-iodo-1H-pyrazol-3-yl)piperidin-1-
carboxylat (1,42 g, 3,41 mmol) trong DMF (15 mL), va khudy hdn hop phan Gng & nhiét

~ N
AA troano nhana trana 2 o1y Qan Fhi hnan thanh nha In3no hAn hovn nhan vna hiana mivde
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(50 mL) va chiét bang etyl axetat. Rira 16p hitu co bang nuéc mudi, 1am kho trén natri
sulfat khan, loc, va ¢6 dudi ap suét giam. Tinh ché phan cin tao thanh bang séc ky cot (etyl
axetat 30%/n-hexan) dé tao ra hop chit néu & d& muc & dang diu mau vang (1,3g,83%).
MS m/z: 464 [M+1]".

1H NMR (CDCI3, 400MHz), 6 ppm: 7,46 (s, 1H), 4,83 (s, 2H), 4,09-4,28 (m, 4H), 2,72-
2,94 (m, 3H), 1,82-1,92 (m, 2H), 1,65-1,79 (m, 2H), 1,46 (s, 9H), 1,28 (t, 3H)

(Budc 5) Diéu ché Tert-butyl 4-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

v1}-1-(2-etoxy-2-oxoetyl)-1H-pyrazol-3-yl)piperidin-1 -carboxx)lat

boc
N

0
TN
N =
o-(*N,
o [ “"M
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H

Hoa tan h(*)n.hqp gom tert-butyl 4-[1-(2-etoxy-2-oxoetyl)-4-iodo-1H-pyrazol-3-
yl]piperidin-1-carboxylat (0,40 g, 0,86 mmol), hop chat im-2a (0,32 g, 0,95 mmol),
tetrakis(triphenylphosphin)paladi(0) (100 mg, 0,086 mmol), dung dich natri cacbonat 2N
(1,3 mL, 2,6 mmol) trong 1,4-dioxan (7 mL) va khudy & 100 °C trong 1 gid trong mdi
trrong khi nito. Sau khi hoan thanh, l1am ngudi hon hop phan tng dén nhiét d6 trong phong
va thém nuée (50 mL) vao, va sau do chiét bang etyl axetat (50 mL X 3). Rira 16p hitu co
béng nude mudi, 1lam kho trén natri sulfat khan, loc, va c¢o dudi ap suét giam. Tinh ché
phan cin tao théﬁh bang séc ky cot (etyl axetat 30%/n-hexan) dé tao ra hop chit néu ¢ dé

“muc & dang chét rin mau vang (253 mg, 54%). |
MS m/z: 547 [M+1]".
1H NMR (CDCI3, 400MHz), & ppm: 8,28 (s, 2H), 7,42 (s, 1H), 7,14-7,24 (m, 4H), 5,41
(d, 1H), 4,87 (s, 2H), 4,82 (m, 1H), 4,08-4,30 (m, 4H), 3,43 (dd, 2H), 2,92 (dd, 2H), 2,68-
2,86 (m, 3H), 1,69-1,84 (m, 4H), 1,45 (s, 9H), 1,30 (t, 3H)

(Budce 6) Pidu ché mudi lithi cia axit 2-(3-{ 1-[(tert-butoxy)carbonyl]piperidin-4-y1}-4-{2-

[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl)axetic
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Thém dung dich lithi hydroxit 1N trong nuéc (0,9 mL, 0,9 mmol) vao dung dich
chta tert-butyl 4-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-(2-etoxy-
2-oxoetyl)-1H-pyrazol-3-yl)piperidin-1-carboxylat (0,253 g, 0,46 mmol) trong THF (3
mL), va khudy hdn hop phan tng & nhiét d trong phong trong 1,5 gio. Sau khi hoan thanh,
loai bé dung méi dudi ap sudt giam dé tao ra hop chét néu & dé muc vé mit dinh luong &
dang chét rdn mau vang (255 mg), ma dugc st dung trong budc tiép theo ma khong cin
tinh ché nita.

MS m/z: 519 [M+1]".
(Bugc 7) Tert-butyl 4-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
oxo-2-{1H.,4H,5H.6H,7H-[1.2.3]triazolo[4,5-c]pyridin-5-yl } etyl)-1H-pyrazol-3-

yD)piperidin-1-carboxylat

Thém DIPEA (0,24 mL, 1,38 mmol) va PyBOP (359 mg, 0,69 mmol) vao dung dich
dugc lam lanh bing nu6c d4 choa mudi lithi cia axit 2-(3-{1-[(tert-
butoxy)carbonyl]piperidin-4-y1}-4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

“yl}-1H-pyrazol-1-yl)axetic (255 mg, 0,46 mmol) va hop chét im-7 (89 mg, 0,55 mmol)
trong DMF (5 mL), va khudy hdn hop nay & nhiét do trong phong trong 15 gio trong moi
trudong khi nito. Sau khi hoan thanh, thém nuéc (20 mL) vao hdn hop phén tmg va chiét
bang etyl axetat (30 mL X 3). Rua 16p hitu co bing nudc mudi, 1am kho trén natri sulfat
khan, loc, va c¢d dudi ap sudt giam. Tinh ché phan cin tao thanh bang séc ky cot (metanol
3%/diclometan) dé tao ra hop chit néu & dé muc & dang chit rin mau tring (258 mg, 90
%).

MS m/z: 625 [M+1]".
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1H NMR (CDCI3, 400MHz), 6 ppm: 13,34 (bs, 1H), 8,24 (s, 2H), 7,47 (d, 1H), 7,14-7,25
(m, 4H), 5,61 (t, 1H), 4,61-5,14 (m, SH), 3,81-4,24 (m, 4H), 3,41 (dd, 2H), 2,92 (dd, 2H),
2,61-2,86 (m, 5H), 1,60-1,86 (m, 4H), 1,41-1,51 (m, 9H)
(Buéc 8) Pidu ché 2-(4-{2-[(2.3-Dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(piperidin-4-y1)-1H-pyrazol-1-y1)-1-{1H,4H,5H,6H.7H-[1.2.3]triazolo[4,5-c]pyridin-5-
yl}etan-1-on

Thém dung dich HCI1 4N trong dioxan vao dung dich chira tert-butyl 4-(4-{2-[(2,3-
dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-(2-oxo-2-{1H,4H,5H,6H,7H-

[1,2,3]triazolo[4,5-cIpyridin-5-y1}etyl)-1H-pyrazol-3-yl)piperidin-1-carboxylat (258 mg,
0,41 mmol) trong diclometan (3 mL), va khudy hén hop phan tmg & nhiét do trong phong
trong 3 gio. Sau khi hoan thanh, loai bé dung moi duéi ap suét giam dé tao ra hop chit néu
& d& muc & dang cht rin mau nga (142 mg, 62 %).

MS m/z: 525 [M+1]".

1H NMR (DMSO-d6, 400MHz),  ppm: 8,71-9,32 (m, 2H), 8,45 (s, 2H), 8,11 (bs, 1H),
7,83 (d, 1H), 7,12-7,26 (m, 4H), 5,26 (d, 2H), 4,63-4,79 (m, 3H), 3,76-3,86 (m, 2H),
3,21-3,34 (m, 4H), 2,91-3,14 (m, 5H), 2,71-2,86 (m, 2H), 1,79-1,98 (m, 4H).

[Vi du 18] Didu ché  2-[3-(4-aminoxyclohexyl)-4-{2-[(2,3-dihydro-1H-inden-2-
yDamino]pyrimidin-5-yl1}-1H-pyrazol-1-yl]-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-

¢]pyridin-5-yl}etan-1-on (Hop chit 99)
NH,

rN"ﬁs CH
N [
HN N "\(_ Xy
F N g [ L
Ny NI
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(Bué6e 1) Piéu ché Tert-butyl N- [4-(1-axetyl-1H-pyrazol-3-yl)xyclohexyl]carbamat

{
2

Khudy hdn hop gdm tert-butyl N-(4-axetylxyclohexyl)carbamat (Pugc didu ché
theo quy trinh da biét (WO 2012018668)) (1,20 g, 4,99 mmol) va DMF-DMA (3 mL) &
110 °C trong 26 gi¢. Sau khi hoan thanh, lam ngudi hén hop phéan tng dén nhiét do trong
phong va co dudi ap suit giam. Hoa tan phan cin con lai trong etanol (10 mL) va thém
hydrazin hydrat (0,36 mL, 7,48 mmol) vio. Khudy hdn hop phan tmg trong diéu kién hoi
luu trong 4 gi¢. Sau khi hoan thanh, lam ngudi hdn hop phan tng dén nhiét do trong phong
va loai bé dung moi dudi ap suit giam. Hoa tan phén can tao thanh trong pyridin (3 mL),
va thém tir tir anhydrit axetic (0,7 mL, 7,48 mmol) vao. Khudy hdn hop phan tmg & nhiét
do trong phong trong 3 gi¢. Sau khi hoan thanh, loai b6 dung mdi dudi ap sut giam. Pha
loang phan cin con lai bang nudce (50 mL) va chiét bang etyl axetat. Rira 16p hitu co bing
nude mudi, lam kho trén natri sulfat khan, loc, va c6 dudi ap suét giam. Tinh ché tiép phan
cdn tao thanh bang sic ky cot (etyl axetat 30%/n-hexan) dé tao ra hop chét néu & dé muc &
dang chit rdn mau tring (628 mg, 40% trong 3 budc), phd NMR cuia né khong thé gan
dugc do qua phirc taf).

MS m/z: 308 [M+1]".
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(Buéc 2) Didu ché Tert-butyl N- [4-(4-iodo-1H-pyrazol-3-yl)xyclohexyl]carbamat
boc

Thém lan luot natri iodua (337 mg, 2,25 mmol), it (778 mg, 3,07 mmol), kali
cacbonat (1,1 g, 8,17 mmol) vao dung dich chua tert-butyl N-[4-(1-axetyl-1H-pyrazol-3-
yl)xyclohexyl]carbamat (628 mg, 2,04 mmol) trong dung mdi hdn hop clia etanol/nuGe
(1/1, 8 mL), va khudy hdn hop phan tmg & nhiét do trong phong trong 3 gid. Sau khi hoan

“thanh, pha lodng hdn hgp phén tng bang etyl axetat va rira bang dung dich nétri thiosulfat
trong nudc bao hoa. Lam kho 16p hitu co trén natri sulfat khan, loc, va ¢6 dudi ép suit giam
dé tao ra hop chét néu & d& muc vé mit dinh luong & dang dau mau vang (814 mg), dau
nay dugc su dung cho buédce tiép theo ma khong can tinh ché tiép.

MS m/z: 392 [M+1]".
(Buéc 3) Didu ché Etyl 2-[3-(4-{[(-tert-butoxy)carbonyl]amino } xyclohexyl)-4-iodo-1H-

pyrazol-1-yl]axetat

N
O N
— qg\

Thém lan luot xesi cacbonat (1,0 g, 3,12 mmol) va etyl bromoaxetat (0,25 mL, 2,29
mmol) vao dung dich chira tert-butyl N-[4-(4-iodo-1H-pyrazol-3-yl)xyclohexyl]carbamat
(814 mg, 2,04 mmol) trong DMF (5 mL), va khudy hdn hop phan tng & nhiét do trong
phong qua dém. Sau khi hoan thanh, pha lodng hdn hop phan ng bang nuée (30 mL) va
chiét bang etyl axetat. Rtta 16p hitu co bang nude mudi, 1am kho trén natri sulfat khan, loc,
~ va cb dudi ap suat giam. Tinh ché phin can tao thanh bing sic ky cot (etyl axetat 30%/n-
hexan) dé tao ra hqp' chit néu & d& muc & dang diu mau vang (488 mg, 50%), phd NMR
ctia n6 khong thé gan duge do qua phire tap.

MS m/z: 478 [M+1]".
(Buéc 4) Didu ché Etyl 2-[3-(4-{[(tert-butoxy)carbonyl]amino}xyclohexyl)-4-{2-[(2.3-

dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetat
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Hoa tan hdn hop gdm etyl 2-[3-(4-{[(tert-butoxy)carbonyl]amino } xyclohexyl)-4-

“iodo-1H-pyrazol-1-yl]axetat (271 mg, 0,57 mmol), hop chit im-2a (249 mg, 0,74 mmol),
tetrakis(triphenylphosphin)paladi(0) (66 mg, 0,057 mmol), dung dich natri cacbonat 2N
(0,85 mL, 1,7 mmol) trong 1,4-dioxan (3 mL) va khudy & 80 °C trong 1 gid trong mdi
trudng khi nito. Sau khi hoan thanh, lam ngudi hén hop phan tmg dén nhiét do trong phong
va thém nudce (50 mL) vao, va sau do chiét bang etyl axetat (50 mL X 3). Rtta 16p hitu co
b%mg nude mubi, 1lam khd trén natri sulfat khan, loc, va ¢d dudi ap suét giam. Tinh ché
phin cin tao thanh bang séc ky cot (etyl axetat 40%/n-hexan) dé tao ra hop chit néu & dé
muc & dang chét rin mau tring (20 mg, 6%).

MS m/z: 562 [M+1]".

1H NMR (CDCI3, 400MHz),  ppm: 8,39 (s, 1H), 8,26 (s, 2H), 7,41 (s, 1H), 7,19 (m, 4H),
5,55 (d, 1H), 4,84 (m, 4H), 4,27 (m, 2H), 3,84 (s, 1H), 3,42 (dd, 2H), 2,88 (dd, 2H), 1,69
(m,9H), 1,44 (s, 9H)

(Buée 5) Dibu ché axit 2-[3-(4-{[(Tert-butoxy)carbonyl]amino }xyclohexyl)-4-{2-[(2.3-

dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetic
bog
NH

N
N
e
oY, O
° NZN

H

Thém dung dich lithi hydroxit 1N trong nudc (0,2 mL, 0,2 mmol) vao dung dich
chia etyl 2-[3-(4-{[(tert-butoxy)carbonyl]amino}xyclohexyl)-4-{2-[(2,3-dihydro-1H-
inden-2-yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetat (40 mg, 0,072 mmol) trong
THF (1 mL), va khudy hdn hop phan ing & nhiét do trong phong trong 2 gi¢. Sau khi hoan

r 4 r \ N .
el Taal LA Advna 1Al diedi dn oniat aidam A8 tan ra han chat nén & 8 mue vé miat dinh
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lwong & dang chit rin mau vang (34 mg, 88%), ma duoc st dung trong budce tiép theo ma
khong can tinh ché niva.

MS m/z: 533 [M+1]".

1H NMR (DMSO-d6, 400MHz), 6 ppm: 8,65 (s, 1H), 8,35 (s, 2H), 7,81 (m, 2H), 7,18 (m,
“4H), 6,72 (s, 1H), 4,89 (s, 2H), 4,65 (m, 1H), 3,25 (dd, 2H), 2,88 (dd, 2H), 2,50 (s, 1H),
1,75 (m, 4H), 1,48 (m, 4H), 1,38 (s, 9H)

(Buéc 6) Diéu ché tert-butyl N- [4-(4-{2-[(2,3-dihydro-1H-inden-2-yaminolpyrimidin-
5-yl}-1-(2-ox0-2-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl } etyl)-1H-pyrazol-

3-vl)xyclohexyl]carbamat

H
N “boe

N““w
|
o
HN N—\(_ N
N > 0 Ifi\
™ N' N
H

Thém DIPEA (0,04 mL, 0,256 mmol) va PyBOP (49 mg, 0,095 mmol) vao dung
dich dwoc lam lanh bang nuéc d4 chira  axit  2-[3-(4-{[(tert-
butoxy)carbonyl]amino } xyclohexyl)-4-{2-[(2,3-dihydro-1H-inden-2-yl)
amino]pyrimidin-5-yl}-1H-pyrazol-1-yl]axetic (34 mg, 0,064 mmol) va hop chét im-7 (15
mg, 0,095 mmol) trong DMF (1 mL), va khudy hdn hop ndy & nhiét d6 trong phong trong
4 gidr trong mdi truong khi nito. Sau khi hoan thanh, thém nuéce (20 mL) vao hdn hgp phén
tng va chiét bang etyl axetat (30 mL X 3). Rira 16p hitu co bang nudc mubdi, 1am kho trén
natri sulfat khan, loc, va ¢6 dué6i ap suét giam. Tinh ché phan cin tao thanh bang sic ky cot
(metanol 3%/diclometan) dé tao ra hop chét néu & dé muc & dang chét rin mau tring (22
mg, 54 %).

MS m/z: 639 [M+1]".

1H NMR (DMSO-d6, 400MHz), 6 ppm: 8,28 (s, 2H), 7,72 (m, 1H), 7,46 (d, 1H), 7,15 (m,
4H), 6,65 (s, 1H), 5,20 (m, 2H), 4,64 (m, 4H), 3,83 (m, 2H), 3,39 (m, 1H), 3,25 (m, 2H),
3,00 (m, 1H), 2,90 (dd, 2H), 2,80 (m, 2H), 1,76 (m, 4H), 1,47 (m, 4H), 1,37 (s, 9H)
‘(Buéc _7) Diéu ché  2-[3-(4-aminoxyclohexyl)-4-{2-[(2.3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]-1-{1H.4H,5H.6H,7H-[1.2.3]triazolo[4.5-

clpyridin-5-yltetan-1-on

Thém dung dich HCI1 4N trong dioxan vao dung dich chira tert-butyl N-[4-(4-{2-
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[(2,3-dihydro-1H-inden-2-yl)amino Jpyrimidin-5-y1}-1-(2-oxo0-2-{1H,4H,5H,6H,7H-
[1,2,3]triazolo[4,5-c]pyridin-5-y1}etyl)-1H-pyrazol-3-yl)xyclohexyl]carbamat (22 mg,

0,034 mmol) trong diclometan (1 mL), va khudy hdn hop phan tmg & nhiét d6 trong phong

trong 2 gi®. Sau khi hoan thanh, loai bé dung moi duéi ap sudt giam dé tao ra hop chéit néu

& dé muc & dang chit rin mau nga (18,6 mg, 94 %).

MS m/z: 539 [M+1]".

1H NMR (DMSO-d6, 400MHz), 8 ppm: 8,37 (s, 2H), 7,80 (m, 5H), 7,19 (m, 4H), 5,75 (s,

1H), 5,22 (m, 2H), 4,70 (m, 3H), 3,82 (m, 2H), 3,27 (m, 3H), 2,90 (m, 5H), 1,76 (m, 8H)

[Vi du 19] Piéu ché 2-[3-(xyclobutylamino)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c¢]pyridin-5-yl}etan-1-on (Hop chét 100)

N 0 NH
X N =
I g Tt % .
H Y
!
N”I\N

H
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HN T HN \7/“” KoCOs, EtOH/MUc \={  CsCO0, DWF Vit ~ \___Z/
NaCNBH, = nhiét d6 trong phong 3 gi&y ! nhiét d trong 0 |
MeOH, nhiét d6 trong phong, 15 gio

phong, 17 gi®
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TFA N
im-2a N 0 S
- o] N MC, o} 2
PA(PPh),. Na.CO, 7( o | e nhigt 6 trong NN
Dioxan, nwéc N N phong 15 gi&r
80°C, 1 gior

N

Nn@a ne %H

N N \!’N =
ks / ‘(—l e
PYBOP, DIPEA, DMF {\1‘ N l N
nhiét do trong phong, 0 N{’LN
H

1 giov

(Budgc 1) Piéu ché N-xyclobutyl-1H-pyrazol-3-amin

Thém xyclobutanon (0,99 mL, 13,24 mmol) va natri Xyanoborohydrua (1,5 g, 24,07

mmol) vao dung dich dugc lam lanh bing nudc d4 chira 3-aminopyrazol (1,0 g, 12,04

mmol) trong metanol (20 mL), va khudy hdn hop phan tng & nhiét do trong phong trong

18 gidr trong moi truong khi nito. C6 hdn hgp phan ing dudi 4p suét gidm va tinh ché phan

cdn tao thanh bang séc ky cot (etyl axetat 70%/n-hexan) dé tao ra hop chit néu & dé muc &

dang diu mau vang (320 mg, 19%)
MS m/z: 138 [M+1]".

1H NMR (CDCls, 400MHz), 8 ppm: 7,32 (d, 1H), 8,59 (d, 1H), 3,90 (m, 1H), 2,37 (m,

2H), 1,77 (m, 4H)
(Budc 2) Pidu ché N-xyclobutyl-4-iodo-1H-pyrazol-3-amin
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Thém 14n luot natri iodua (384 mg, 2,56 mmol), i6t (887 mg, 3,5 mmol), kali
cacbonat (1,3 g, 9,32 mmol) vao dung dich chira N-xyclobutyl-1H-pyrazol-3-amin (320
mg, 2,33 mmol) trong dung moi hon hop cia etanol/nude (1/1, 10 mL), va khudy hdn hop
phan ng & nhiét d6 trong phong trong 3 gio. Sau khi hoan thanh, pha loang hdn hop phan
g bing etyl axetat va rira bang dung dich natri thiosulfat trong nuéc bdo hoa. Lam kho
16p hiru co trén natri sulfat khan, loc, va c¢d dudi ap sut giam. Tinh ché phan cin bang sic
ky cot (etyl axetat 30%/n-hexan) d8 tao ra hop chét néu & dé muc & dang dau mau nau (70
mg, 11%).

MS m/z: 264 [M+1]".

1H NMR (CDCls, 400MHz), & ppm: 10,24 (s, 1H), 7,48(s, 1H), 4,00 (s, 1H), 2,80 (m, 2H),
2,43 (m, 2H), 2,21 (m, 2H)

(Buéc 3) Didu ché tert-butyl 2-[3-(xyclobutylamino)-4-iodo-1H-pyrazol-1-yl]axetat

| WOTS\N\—'I

Thém lan lugt xesi cacbonat (130 mg, 0,40 mmol) va tert-butyl bromoaxetat (0,04

mL, 0,27 mmol) vao dung dich chira N-xyclobutyl-4-iodo-1H-pyrazol-3-amin (70 mg, 0,27
mmol) trong DMF (1 mL), va khudy hdn hop phan tmg & nhiét do trong phong trong 15
gio. Sau khi hoan thanh, pha loang hdn hop phan tng bing nude (30 mL) va chiét bing
etyl axetat. Rira 16p hitu co béng nuéc mudi, 1am kho trén natri sulfat khan, loc, va c6 dudi
ap suét giam. Tinh ché phan cin tao thanh bang sic ky cot (etyl axetat 15%/n-hexan) dé
tao ra hop chét néu & d& muc & dang dau mau nau nhat (53 mg, 52%).

MS m/z: 378 [M+1]".

1H NMR (CDCls, 400MHz), & ppm: 7,25 (d, 1H), 4,54 (s, 2H), 4,12 (m, 1H), 3,62 (d, 1H),
2,40 (m, 2H), 1,85 (m, 2H), 1,69 (m, 2H), 1,45 (s, 9H)

(Buéc 4) Pidu ché tert-butyl 2-[3-(xyclobutylamino)-4-{2-[(2,3-dihydro-1H-inden-2-
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yvDamino]pyrimidin-5-v1}-1H-pyrazol-1-yl]axetat

&

N
0’<— J\f‘m @
Ao L4

Hoa tan hdn hop gdm tert-butyl 2-[3-(xyclobutylamino)-4-iodo-1H-pyrazol-1-
ylJaxetat (53 mg, 0,14 mmol), hop chit im-2a (61 mg, 0,18 mmol),
tetrakis(triphenylphosphin)paladi(0) (16 mg, 0,014 mmol), dung dich natri cacbonat 2N
(0,21 mL, 0,42 mmol) trong 1,4-dioxan (2 mL) va khudy & 80 °C trong 1 gid trong mbi
trudong khi nito. Sau khi hoan thanh, 1am ngudi hon hgp phan tng dén nhiét do trong phong
va thém nude (10 mL) vao, va sau d6 chiét bing etyl axetat (20 mL X 3). Rira 16p hitu co
bang nude mudi, 1am kho trén natri sulfat khan, loc, va cd dudi ap suat giam. Cho phan
cdn thu duoc di qua l6p dém silic oxit (etyl axetat 40%/n-hexan) dé tao ra hon hop tho &
dang chét rdn mau nau chira hop chét néu & d& muc (38 mg), ma dugce st dung trong budc
tiép theo ma khong cén tinh ché nira.

-MS m/z: 462 [M+1]".
1H NMR (CDCl3, 400MHz), 6 ppm: 8,40 (s, 2H), 8,02 (s, 1H), 7,27 (s, 1H), 7,19 (m, 4H),
5,40 (d, 1H), 4,81 (m, 1H), 4,62 (s, 2H), 4,12 (m, 1H), 3,59 (s, 1H), 2,90 (dd, 2H), 2,38 (m,
2H), 1,70 (m, 4H), 1,47 (s, 9H)
(Budc 5) Didu ché axit 2-[3-(xyclobutylamino)-4-{2-[(2.3-dihydro-1H-inden-2-

vDamino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetic

N M
N
Ay 3
0
N”J\N
H

Thém axit trifloaxetic (1 mL) vao dung dich chira phén cin thu duoc (38 mg) trong

diclometan (2 mL), va khudy hdn hop phan Gmg & nhiét dj trong phong qua dém. Sau khi

hoan thanh, loai bd dung méi dudi ap suét giam dé tao ra hdn hop thd & dang dau mau vang
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chtra hop chit néu & & muc (40 mg), ma duoc sir dung trong budce tiép theo ma khong cin
tinh ché nira.

MS m/z: 405 [M+1]".

1H NMR (CD3;0D, 400MHz), 6 ppm: 8,37(s, 2H), 7,52 (s, 1H), 7,16 (m, 4H), 4,70 (m,
2H), 2,91 (m, 2H), 2,32 (m, 2H), 2,02(m,2H), 1,87 (m, 2H)

(Buéc __ 6)  Diéu _ ché  2-[3-(xyclobutylamino)-4-{2-[(2.3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-y1]-1-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-

c]pyridin-5-yl}etan-1-on
Thém DIPEA (0,07 mL, 0,42 mmol) va PyBOP (64 mg, 0,12 mmol) vao dung dich

duge 1am lanh bing nuéce da chira phan cin thu duge (40 mg) va hop chét im-7 (20 mg,
0,12 mmol) trong DMF (1 mL), va khudy hén hop nay & nhiét do trong phong trong 3 gid
trong mdi trudmg khi nito. Sau khi hoan thanh, thém nuéce (20 mL) vao hdn hgp phan ung
va chiét bang etyl axetat (30 mL X 3). Rira I6p hitu co bang nude mudi, 1am kho trén natri
sulfat khan, loc, va co dudi ap sut giam. Tinh ché phan can tao thanh bang TLC diéu ché
| (metanol 5%/diclometan) d tao ra hop chét néu & d& muc ¢ dang chét rin mau be (5 mg,
7% trong 3 budc).
MS m/z: 512 [M+1]".
1H NMR (CDCl3, 400MHz), 6 ppm: 8,35 (s, 1H), 7,34 (s, 1H), 7,21 (m, 4H), 5,42 (d, 1H),
4,96 (d, 2H), 4,80 (m, 3H), 4,07 (m, 1H), 3,90 (m, 2H), 3,41 (dd, 2H), 2,85 (m, 4H), 2,35
(m, 2H), 2,02 (m, 2H), 1,74 (m, 2H)

[Vi du 25] Piéu  ché  2-[3-(dietylamino)-4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-
c]pyridin-5-yl}etan-1-on (Hop chat 106)
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axctaldehyt Nal. 1, N Nj/ t-butyl bromaxetat ”“N N NC
e p—
HN, e HN\_\//“ K2COs, EtOH/nudce \—-?/ Cs2C03, DMF, nhiét doY y
:ﬁ‘g:ﬁt" nhiét do trong phong, L trong phong, 15 gio

. 15 gio
Mo
TFA
im-2a NN~

—_— . I\ MC, nhiét do ”O{ J\L/\N @
PA(PPh,),. N&,CO, . (\ Y trong phong,
dioxan/nudc, 7< )\ /L >~

15 gio
80°C, 1 gidy
" ¢
JY\/\»7 N M
PYBOP, DIPEA N‘Z—\N{ :[YT /F\‘(}j/)
DMF, nhiét 4o Ny

trong phong, 1 gio

(Buéc 1) Didu ché N N-dietyl-1H-pyrazol-3-amin

Thém axetaldehyt (3,4 mL, 60,18 mmol) va natri Xyanoborohydrua (15 g, 72,21
mmol) vao dung dich dugc lam lanh bang nuéc d4 chira 3-aminopyrazol (2,0 g, 24,07
mmol) trong metanol (50 mL), va khudy hdn hop phan (g & nhiét do trong phong trong
17 gior trong méi tredng khi nito. C6 hdn hop phan tng duéi ap suat gidm va tinh ché phan
cdn tao thanh bang sic ky cot (etyl axetat 30%/n-hexan) d& tao ra hop chit néu & dé muc &
dang dau khong mau (1,87 g, 50%)

MS m/z: 140 [M+1]".

1H NMR (DMSO-ds, 400MHz),  ppm: 11,55 (s, 1H), 7,37 (s, 1H), 5,51 (s, 1H), 3,14 (m,
4H), 0,96 (m, 6H)

(Budc 2) Diéu ché N N-dietyl-4-iodo-1H-pyrazol-3-amin

.

HN W S N\,f

l
Thém Ian luot natri iodua (2,2 g, 14,78 mmol), i6t (5,1 g, 20,15 mmol), kali cacbonat
(7,4 g, 53,7 mmol) vao dung dich chira N,N-dietyl-1H-pyrazol-3-amin (1,87 g, 13,43
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mmol) trong dung mdi hdn hop cia etanol/nuée (1/1, 20 mL), va khudy hén hop phéan tng
& nhiét do trong phong trong 15 gid. Sau khi hoan thanh, pha loang hdn hgp phan tng bang
etyl axetat va rira bang dung dich natri thiosulfat trong nuéc bdo hoa. Lam kho 16p hitu co
trén natri sulfat khan, loc, va ¢6 duéi ap suit giam. Tinh ché phan ciin biang sic ky cot (etyl
axetat 30%/n-hexan) dé tao ra hop chit néu & d& muc & dang dau mau nau (1,22 g, 34%).
MS m/z: 266 [M+1]".

1H NMR (CDCl3, 400MHz), & ppm: 7,46(s, 1H), 3,26 (m, 4H), 1,10 (m, 6H)

(Buée 3) Diéu ché tert-butyl 2-[3-(dietylamino)-4-iodo-1H-pyrazol-1-yl]axetat

s
YL

Thém lan lugt xesi cacbonat (2,2 g, 6,9 mmol) va tert-butyl bromoaxetat (0,8 mL,

5,52 mmol) vao dung dich chira N,N-dietyl-4-iodo-1H-pyrazol-3-amin (1,22 g, 4,60 mmol)
trong DMF (10 mL), va khudy hén hop phan tmg & nhiét do trong phong trong 15 gid. Sau
khi hoan thanh, pha lodng hdn hop phan tng bang nuéc (30 mL) va chiét bing etyl axetat.
Rira 16p hitu co bang nuéc mubi, 1am kh trén natri sulfat khan, loc, va c¢6 duéi ap sudt
giam dé tao ra hop chit néu & dé muc vé mit dinh luong & dang diu mau nau (1,79 g), ma
dugc st dung trong budce tiép theo ma khong can tinh ché nira.

MS m/z: 380 [M+1]".

1H NMR (DMSO-dg, 400MHz), 8 ppm: 7,67 (s, 1H), 4,74 (s, 2H), 3,33 (s, 6H). 3,13 (m,
4H), 1,41 (s, 9H), 0,98 (m, 6H)

(Buéc 4) Dibu ché tert-butyl 2-[3-(dietylamino)-4-{2-[(2.3-dihydro-1H-inden-2-

yvl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetat

N N

N
"1 D
0
A Ny
H
Hoa tan hdn hop gdm tert-butyl 2-[3-(dietylamino)-4-iodo-1H-pyrazol-1-yl]axetat

(0,50 g 132 mmol), hop chit im-2a (0,53 g 158 mmol),
tetrakis(triphenylphosphin)paladi(0) (152 mg, 0,13 mmol), dung dich natri cacbonat 2N (2
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mL, 4,0 mmol) trong 1,4-dioxan (10 mL) va khudy & 80 °C trong 3 gidy trong moi trudng
khi nito. Sau khi hoan thanh, 1am ngu6i hn hop phan tmg dén nhiét d6 trong phong va
thém nude (40 mL) vao, va sau d6 chiét bang etyl axetat (30 mL X 3). Rira 16p hitu co
bang nudc mudi, 1am kho trén natri sulfat khan, loc, va c¢d duéi ap suit giam. Cho phin
can thu dugc di qua 16p dém silic oxit (etyl axetat 40%/n-hexan) dé tao ra hon hop gém
“hop chét néu tai d& muc va san phdm phu duge deboronat héa (200 mg), ma duoc st dung
trong budc tiép theo ma khong cin tinh ché nita.

MS m/z: 463 [M+1]".

1H NMR (CDCls, 400MHz), 6 ppm: 8,52 (s, 2H), 7,36(s, 1H), 7,19 (m, 4H), 5,55 (m, 1H),
4,82 (m, 1H), 4,55 (s, 2H), 3,39 (m, 2H), 3,07 (m, 4H), 2,88 (m, 2H), 1,23 (s, 9H), 1,02
(m, 6H)

(Bugc 5) Diéu ché axit 2-[3-(diethylamino)-4-{2-[(2.3-dihydro-1H-inden-2-

vl)amino]pyrimidin-5-y1}-1H-pyrazol-1-yl]axetic

(

M N~
-

N
HO 1(‘ V\Lfr\x /@
© N’J\N

H

Thém axit trifloaxetic (6 mL) vao dung dich chira phén cin thu duoc (200 mg) trong
diclometan (2 mL), va khudy hdn hgp phan (g & nhiét d trong phong qua dém. Sau khi
hoan thanh, loai bé dung méi dudi ap sudt giam. Tinh ché phin cin bang sic ky cot
(metanol 20%/diclometan) dé tao ra hop chét néu & d& muc & dang chit rdn mau nau nhat
(58 mg, 11% trong 2 budc).

MS m/z: 407 [M+1]".

1H NMR (DMSO-ds, 400MHz), & ppm: 8,50 (s, 2H), 7,80 (s, 1H), 7,23 (s, 1H), 7,16 (m,
4H), 5,75 (s, 1H), 4,80 (s, 2H), 4,61 (m, 1H), 3,26 (m, 2H), 3,00 (m, 4H), 2,90 (m, 2H),
0,94 (m, 6H)

(Buéc  6)  Piéu _ ché  2-[3-(dietylamino)-4-{2-[(2.3-dihydro-1H-inden-2-
yDamino]pyrimidin-5-yl}-1H-pyrazol-1-yl]-1-{ 1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-

¢]pyridin-5-yl}etan-1-on
Thém DIPEA (0,07 mL, 0,42 mmol) va PyBOP (109 mg, 0,21 mmol) vao dung dich
duge lam lanh bang nuée da chia axit 2-[3-(dietylamino)-4-{2-[(2,3-dihydro-1H-inden-2-

sNaminalnurimidin.SvIL1Honvrazal-1-vllavetic (57 mo 0 14 mmal) va han chat im-7
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(34 mg, 0,21 mmol) trong DMF (1 mL), va khudy hén hop nay & nhiét do trong phong

trong 15 gi® trong moi trudng khi nito. Sau khi hoan thanh, thém nuéce (20 mL) vao hon
“hop phan tng va chiét bang etyl axetat (30 mL X 3). Rira 16p hitu co bang nude mudi, lam

kho trén natri sulfat khan, loc, va c6 dudi ap sudt giam. Tinh ché phan can tao thanh bang

sdc ky cot (metanol 5%/diclometan) dé tao ra hop chéit néu & dé muc & dang chét rin mau

vang nhat (21 mg, 29%).

MS m/z: 513 [M+1]".

1H NMR (DMSO-ds, 400MHz), 6 ppm: 8,50 (s, 2H), 7,73 (d, 1H), 7,41 (d, 1H), 7,17 (m,

4H), 5,12 (m, 2H), 4,64 (m, 3H), 3,81 (s, 2H), 3,23 (m, 2H), 2,92 (m, 7H), 2,82 (m, 1H),

0,87 (m, 6H)

[Vidu 26] Didu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyri-aidin-5-y1}-2-metyl-
1H-imidazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on
(Hop chét 107)

WOy 0

boronat
H,C
Pd(PPh, oM
CH, t-butyl bromoaxetat H.C 1N Na C())‘ >{ kN
)\ 3 Cs,CO, . x ot Ft 0 N
HN N . /=N FN Sy
e={ DMF VN\)\ 1,4-dioxan B

| N™ N

o HC

' 0 &,p&j\(\ L@ T Nﬁ JK/N}NN C/Nk IQ
N

N
H
(Bu6e 1) Diéu ché tert-butyl 2-(4-iodo-2-metyl-1H-imidazol-1-yl)axetat
X o HC
O&N%:N
\*/”'/k

Thém 1an luot xesi cacbonat (704,7 mg, 2,16 mmol) va tert-butyl bromoaxetat (0,21

mL, 1,44 mmol) vao dung dich chira 5-Iodo-2-metyl-1H-imidazol (300 mg, 1,44 mmol)

trong DMF (7,2 mL), va khudy hén hop phan tmg & nhiét d trong phong trong 18 gio.
Sau khi hoan thanh, pha loing hdn hop phan tng bang nude (20 mL) va chiét bang etyl
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axetat. Rira 16p hitu co béng nude mudi, 1am kho trén natri sulfat khan, loc, va c6 dudi ap
sudt giam. Tinh ché phén cin tao thanh bang sdc ky cot (etyl axetat 80% /n-hexan) dé tao
ra hop chit néu & dé muc & dang ddu mau vang (326,8 mg, 70%).

1H NMR (CDCls, 400MHz), 6 ppm: 6,91 (s, 1H), 4,45 (s, 2H), 2,34 (s, 3H), 1,47 (s, 9H)
(Budc 2) tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-2-metyl-

1H-imidazol-1-yl)axetat

XO{/N :,N
N
iNJ\ﬁ | :

Hoa tan hdn hop gdm tert-butyl 2-(4-iodo-2-metyl-1H-imidazol-1-yl)axetat (326,8
mg, 1,01 mmol), hop chdt im-2a (263 mg, 0,78 mmol), tetrakis
(triphenylphosphin)paladi(0) (270,4 mg, 0,23 mmol), dung dich natri cacbonat IN (2,6
mL, 2,34 mmol) trong 1,4-dioxan (12,5 mL) va khudy & 80 °C trong 4 gid trong mdi truong
khi nito. Sau khi hoan thanh, 1am ngudi hén hop phan ting dén nhiét do trong phong va
thém nuée (10 mL) vao, va sau d6 chiét bing etyl axetat (10 mL X 3). Rira 16p hitu co
béng nude mudi, lam kho trén natri sulfat khan, loc, va ¢d dudi ap suét giam. Tinh ché
phin cin tao thanh bang séc ky cot (etyl axetat 80%/n-hexan) trudc, va sau d6 tach cac tap
chét bing TLC diéu ché (etyl axetat 100%) dé tao ra hop chét néu & d& muc & dang chét
rdn mau tring (95,1 mg, 30%).
1H NMR (CDCl3, 400MHz), 6 ppm: 8,64 (s, 2H), 7,24-7,15 (m, 4H), 7,00 (s 1H), 5,44 (d,
1H), 4,87-4,79 (m, 1H), 4.51 (s, 2H), 3,43-3,37 (m, 2H), 2,91-2,86 (m, 2H), 2,38 (s, 3H),
1,49 (s, 9H).

‘(Buée 3) Diéu ché mudi lithi cia axit 2-(4-{2-[(2.3-dihydro-1H-inden-2-

vDamino]pyrimidin-5-y1}-2-metyl-1H-imidazol-1-yl) axetic
0 H,C

N Q
N”J\N
H

Thém lithi hydroxit monohydrat (33,8 mg, 0,81 mmol) trong nuéc (1 mL) vao dung
dich chira tert-butyl 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-2-metyl-
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1H-imidazol-1-yl)axetat (65,1 mg, 0,16 mmol) trong THF (I mL) va khudy hdn hop phan

trng & nhiét do trong phong trong 2 gid. Sau khi hoan thanh, loai bé dung méi dudi ap suét

giam, va nghién thanh bot phan cin tao thanh véi dietyl ete dé tao ra chit rin mau vang

nhat (122,8 mg), ma dugc su dung trong budc tiép theo ma khong cn tinh ché nira.

1H NMR (DMSO-ds, 400MHz), § ppm: 8,57 (s, 2H), 7,32 (d, 1H), 7,24-7,12 (m, 5H), 4,65-

4,59 (m, 1H), 4,08 (s, 2H), 3,28-3,22 (m, 2H), 2,91-2,86 (m, 2H), 2,19 (s, 3H).

(Buéc 4) Didu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-2-metyl-

1H-imidazol-1-y1)-1-{1H.4H.5H,6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-yl } etan-1-on
Thém DIPEA (0,31 mL, 1,76 mmol) va PyBOP (274,2 mg, 0,53 mmol) vao dung

dich dugc 1am lanh bing nudc da chira phén cin thu dugc trong bude 3 (122,8 mg) va hop
chat im-7 (112,7 mg, 0,70 mmol) trong DMF (7 mL), va khudy hén hop phan émg & nhiét
do trong phong trong 4 gid trong moi truong khi nito. Sau khi hoan thanh, thém nuéce (20
mL) vao hon hop phan ang va chiét bang etyl axetat (20 mL X 3). Rira 16p hitu co bang
nuée mudi, 1am kho ;[rén natri sulfat khan, loc, va c6 dudi ap suét giam. Tinh ché phan cin
tao thanh béng séc ky cot (metanol 5%/diclometan) détaora hop chét néu & @& muc ¢ dang
chét rén mau tring (35,4 mg, 48% trong 2 budc).

1H NMR (DMSO-ds, 400MHz),  ppm: 8,59 (s, 2H), 7,39 (d, 1H), 7,29 (d, 1H), 7,22-7,12
(m, 4H), 5,10 (d, 2H), 4,77 (s, 1H), 4,69 (s, 1H), 4,65-4,60 (m, 1H), 3,83-3,82 (m, 2H),
3,28-3,22 (m, 2H), 2,92-2,75 (m, 4H), 2,20 (s, 3H).

[Vi du 31] Didu ché 2—(2-{2-[(2,3-dihydr0-1H-inden-2-yl)amin0]pyrimidin—5-yl}-1-ety1—

1H-imidazol-4-y1)-1-{3H,4H,5H,6H,7H-[1 ,2,3]triazolo[4,5-c]pyridin-5-yl}etan-1-on
(hop chét 112)
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(Buéc 1) DPidu ché 2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carbonitril

Khudy hdn hop gbm hop chét im-1a (2,5 g, 8,62 mmol) va dong xyanua (1,0 g,

11,2 mmol) trong DMF (41 mL) & 180 °C trong 18 gio. Sau khi hoan thanh, pha loéng hdn
hop phan Gng bing etyl axetat (50 mL) va rira bang dung dich natri xyanua 10% (50 mL X
2). Lam kho 16p hitu co trén natri sulfat khan, loc, va c6 dudi ap sut giam. Tinh ché phén
can béng sic ky cot (etyl axetat 15%/n-hexan) dé tao ra hop chat néu & dé muc & dang chét
ran mau be (1,48 g, 73%).

1H NMR (CDCls, 400MHz), 5 ppm: 8,56 (s, 1H), 8,55 (s, 1H), 7,25-7,18 (m, 4H), 6,19 (d,
1H), 4,90-4,82 (m, 1H), 3,43-3,38 (m, 2H), 2,92-2,87 (m, 2H).

(Bude 2) Pidu ché metyl 2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-carboximidat

hydroclorua
NH CH
"o | N
N’)\I':li

Khudy dung dich dwgc 1am lanh bing nuée da chira 2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-carbonitril (544 mg, 2,30 mmol) trong metanol (20 mL) & nhiét do
trong phong trong khi suc khi HCI vao. Sau khi hoan thanh, loai bé dung moi dudi ap suit
giam dé tao ra hop chit néu & d& muc ¢ dang chit rin mau be (701 mg, 2,30 mmol).
1H NMR (DMSO-ds, 400MHz), § ppm: 9,08 (d, 1H), 8,99-8,95 (m, 2H), 7,24-7,13 (m,
4H), 4,79-4,70 (m, 1H), 4,22 (s, 3H), 3,31-3,25 (m, 2H), 2,97-2,92 (m, 2H).

(Buéc _3) Didu  ché  2-[(2,3-dihydro-1H-inden-2-yl)amino]-N-etylpyrimidin-5-

carboximidamit

s

Thém tir tir etyamin (6 mL, 11,5 mmol) vao dung dich dugc lam lanh béng nudc da
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chtta metyl 2-[(2,3-dihydro-1H-inden-2—yl)amino]pyrimidin—5jcarboximidat hydroclorua
(701 mg, 2,30 mmol) trong metanol (5 mL). Sau khi hoan thénfl, loai bo dung moi dudi ap
suét giam, va tinh ché phén can tao thanh béng sic ky cot (metarol 20%/diclometan) dé
tao ra hop chét néu & dé muc & dang chét rin mau be (184,5 mg, 0,66 mmol).

.IH NMR (DMSO-ds, 400MHz), 6 ppm: 9,28 (bs, 2H), 8,67 (d, 2H), 8,56 (d, 1H), 7,24-
7,14 (m, 4H), 4,72-4,66 (m, 1H), 3,41-3,38 (m, 2H), 3,30-3,24 (m, 2H), 2,95-2,89 (m, 2H),
1,23 (t, 3H).

(Budc 4) Diéu ché etyl 2-(2-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-

etyl-1H-imidazol-4-yl)axetat

f’éjﬁ
o4 N °N @
/o ‘ NAQ

Khudy hdn hop chta 2-[(2,3-dihydro-1H-inden-2-yl)amino]-N-etylpyrimidin-5-

- carboximidamit (184,5 mg, 0,66 mmol) va kali bicacbonat (197 mg, 1,97 mmol) trong
axetonitril (2 mL) & 50 °C, va thém tir tir dung dich chira etyl 4-cloaxetat (0,12 mL, 0,92
mmol) trong axetonitril (1 mL) vao. Khudy hdn hgp phan tmg ¥ 80 °C trong 18 gid trong
moi truong khi nito. Sau khi hoan thanh, lam ngudi hdn hop phan Gmg dén nhiét do trong
phong, va chiét bang etyl axetat va nuéc. Lam kho 16p hitu co trén natri sulfat khan, loc,
va ¢d dudi ap suat giam. Tinh ché phin can bang sic ky cot (metanol 1% /etyl axetat) dé
tao ra hop chit néu & d& muc & dang dau mau nau (66,9 mg), dau nay dugc st dung cho
bude tiép theo ma khong can tinh ché tiép.

MS m/z: 392 [M+1]".

1H NMR (CDCls, 400MHz),  ppm: 8,50 (s, 2H), 7,28-7,05 (m, 5H), 5,73-5,68 (m, 1H),
4,85 (m, 1H), 4,64 (s, 2H), 4,52-4,45 (m, 2H), 4,23-4,15 (m, 2H), 3,45-3,29 (m, 2H),
2,94-2,90 (m, 2H), 1,41 (t, 3H), 1,35-1,31 (m, 3H).

(Buéc 5) Diéu ché axit 2-(2-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1-

etyl-1H-imidazol-4-yl)axetic
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Hoa tan hon hgp chira etyl 2-(2-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-
5-yl}-1-etyl-1H-imidazol-4-yl)axetat (66;9 mg, 0,17 mmol) va lithi hydroxit monohydrat
(35,7 mg, 0,85 mmol) trong THF (2 mL) va nude (2 mL), va khudy & nhiét do trong phong
trong 2 gi¢. Loai bo dung moi dudi ap sudt giam d tao ra hop chit néu & dé muc ¢ dang
chét rin mau nau (109,6 mg), ma dugc st dung trong budc tiép theo ma khong can tinh
ché nira.

MS m/z: 364 [M+1]*.
(Bube 6) Pidu ché 2-(2-12-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-3-y1}-1-etyl-
1H-imidazol-4-y1)-1-{3H.4H,5H,6H,7H-[1.2,3]triazolo[4.5-c]pyridin-5-yl } etan-1-on

N SN
N~
'?,’Q "o !N«A&/Eé
ng H

Thém PyBOP (235,7 mg, 0,45 mmol), tiép do 1a DIPEA (0,26 mL, 1,5 mmol) vio

dung dich dugc lam lanh bing nudc d4 chia axit 2-(2-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1-etyl-1H-imidazol-4-yl)axetic (109,6 mg, 0,30 mmol) va hop
chét im-7 (97 mg, 0,60 mmol) trong DMF (5 mL). Lam 4m h&n hop phan tng dén nhiét do
trong phong va khudy trong 18 gid. Sau khi phan tmg hoan thanh, pha lodng hdn hop phan
g bang etyl axetat (20 mL), ria bing nude hai 1an. Lam kho 16p hitu co trén natri sulfat
khan, loc, va ¢6 du6i 4p suat giam. Tinh ché phan cin tao thanh bang sic ky cot (metanol
10%/diclometan) d& tao ra hop chit néu & dé muc & dang chit rin mau hoi do nhot (3,0
mg, 4%).

1H NMR (CDCls, 400MHz), & ppm: 8,50 (s, 2H), 7,23-7,18 (m, 4H), 6,98 (d, 1H), 5,70 (d,
1H), 4,84-4,80 (m, 3H), 4,11-4,05 (m, 2H), 3,96-3,83 (m, 4H), 3,44-3,39 (m, 2H), 2,94-
2,86 (m, 4H). |

[Vi du 34] Didu ché 1-{4-[2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
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(pyridin-4-y1)-1H-pyrazol-1-yl)axetyl]piperazin-1-yl}-2-hydroxyetan-1-on  (Hop chét
115)

(Budc 1) Pidu ché tert-butyl 4-[2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

y1¥-3-(pyridin-4-y1)-1H-pyrazol-1-yl)axetyl]piperazin-1-carboxylat

Thém DIPEA (0,13 mL, 0,73 mmol) va PyBOP (188 mg, 0,36 mmol) vao dung dich
dugc lam lanh bing nuéc da chea axit 2-(4-{2-[(2,3-Dihydro-1H-inden-2-
yl)amino|pyrimidin-5-y1}-3-(pyridin-4-yl)-1H-pyrazol-1 -yl)axetic (dugc md ta trong vi du
36, budc 6) (100 mg, 0,242 mmol) va 1-boc-piperazin (54 mg, 0,29 mmol) trong DMF (1
mL), va khudy hdn hop nay & nhiét do trong phong trong 15 gi¢ trong moi truong khi nito.
Sau khi hoan thanh, thém nudc (20 mL) vao hdn hgp phéan Gng va chiét bang etyl axetat
(30 mL X 3). Rira 16p hitu co bang nudc mudi, 1am kho trén natri sulfat khan, loc, va cd
du6i ap sudt giam. Cho phan cin thu dugc di qua l6p dém silic oxit (metanol
5%/diclometan) dé tao ra hon hop & dang chét rin mau be chtra hop chit néu & dé muc
(130 mg), hop chét nay dugc st dung trong budc tiép theo ma khong cén tinh ché nira.
MS m/z: 581 [M+1]".
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1H NMR (CDClIs3, 400MHz), 6 ppm: 8,57 (d, 2H), 8,22 (s, 2H), 7,61 (s, 1H), 7,43 (d, 2H),
7,20 (m, 4H), 5,41 (d, 1H), 5,08 (s, 1H), 4,81 (m, 1H), 3,48 (m, 10H), 2,90 (dd, 2H), 1,47
(s, 9H)

(Budc 2) Didu ché 2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-

(pyridin-4-y1)-1H-pyrazol-1-yD)-1-(piperazin-1-yl)etan-1-on dihydroclorua

Thém dung dich HCI 4N trong dung dich dioxan (2 mL) vao dung dich dugc lam
lanh bing nudc da chtra phan cin thu duge (130 mg) trong diclometan (2 mL), sau d6
khudy hdn hop phan tmg & nhiét do trong phong trong 4 gid. Loai bd dung mdi dudi ap
sudt giam dé tao ra hop chét néu & @& muc & dang chit rin mau vang nhat (100 mg, 75%
trong 2 budc), ma dugc st dung trong budce tiép theo ma khéng can tinh ché nita.

MS m/z: 481 [M+1]".

1H NMR (DMSO-ds, 400MHz), & ppm: 9,46 (s, 2H), 8,82 (d, 2H), 8,33 (s, 2H), 8,02 (m,
3H), 7,26 (s 1H), 7,19 (m, 4H), 5,43 (s, 2H), 4,67 (m, 1H), 3,75 (m, 4H), 3,27 (dd, 2H),
3,16 (m, 4H), 2,94 (dd, 2H)

(Buéc 3) 1-{4-[2-(4-{2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-(pyridin-

4-y1)-1H -pyrazol-1-yl)axetyl]piperazin-1-yl}-2-hydroxyetan-1-on
Thém DIPEA (0,24 mL, 1,35 mmol) va PyBOP (140 mg, 0,27 mmol) vao dung dich

duoc 1am lanh bang nudc da chira 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-
5-y1}-3-(pyridin-4-y1)-1H-pyrazol-1-yl)-1-(piperazin-1-yl)etan-1-on dihydroclorua (100
mg, 0,18 mmol) va axit glycolic (20 mg, 0,27 mmol) trong DMF (1 mL), va khudy hén
hop nay & nhiét d trong phong trong 18 gid trong moi trudong khi nito. Sau khi hoan thanh,
thém nuée (20 mL) vao hdn hop phan tng va chiét bang etyl axetat (30 mL X 3). Rura 16p
hitu co béng nuée mudi, 1am kho trén natri sulfat khan, loc, va cd dudi 4p suét giam. Tinh
ché phan cin tao thanh bang sic ky cot (metanol 5% — 10%/diclometan) dé tao ra hop

chét néu & dé muc & dang chét rin mau be (52 mg, 54 %).

NAQ /e 820 TRALTTH
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1H NMR (DMSO-ds, 400MHz), 8 ppm: 8,55 (d, 2H), 8,20 (s, 2H), 7,92 (s, 1H), 7,62 (d,
1H), 7,43 (d, 2H), 7,18 (m, 4H), 5,30 (s, 2F), 4,64 (m, 2H), 4,13 (s, 2H), 3,52 (m, 7H),
3,26 (dd, 2H), 2,91 (dd, 2H)

[Vi du 35] Diéu ché 2-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(pyridin-2-y1)-1H-pyrazol-1-yl)-1-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
y1}etan-1-on (Hop chét 116)

Khudy hdn hop gdm 2-axetylpyridin (3 mL, 27 mmol) va DMF-DMA (6 mL, 45,15
mmol) & 110°C trong 4 gio. Sau khi hoan thanh, lam ngudi hén hop phan tmg dén nhiét do

trong phong va cd du6i ap suit giam. Hoa tan phan can con lai trong etanol (12 mL) va

a Ao havrdvnmin hodeat (1 & vl 29 AN mennal) vadn K hidu hAn hon nhan ina trana didn Fidn
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hdi luu trong 15 gid. Sau khi hoan thanh, 1am ngudi hdn hop phan ting dén nhiét do trong
phong va loai bo dung mdi dudi ap suat giam. Pha loang phan cin bang diclometan (20
mL) va rira bing nude. Lam kho 16p hitu co trén natri sulfat khan, loc, va ¢d duéi ap suit
giam dé tao ra hop chitnéu & dé muc & dang chit rin mau vang (3,87 g, 99% trong 2 buéc).
MS m/z: 146 [M+1]".

1H NMR (CDCl3, 400MHz), 6 ppm: 11,35 (bs, 1H), 8,64 (d, 1H), 7,69-7,79 (m, 2H), 7,66
(d, 1H), 7,21-7,28 (m, 1H), 6,80 (s, 1H)

(Budce 2) Diéu ché 2-(4-iodo-1H-pyrazol-3-yl)pyridin

Thém l4n luot natri iodua (1,14 g, 7,87 mmol), i6t (2,62 g, 10,34 mmol), kali
cacbonat (3,81 g, 27,56 mmol) vao dung dich chtra 2-(1H-pyrazol-3-yl)pyridin (1 g, 6,89
mmol) trong dung mdi hdn hop cia etanol/nuée (1/2, 18 mL), va khudy hén hop phan ting
& nhiét do trong phong trong 3 gio. Sau khi hoan thanh, pha loang hén hop phan tmg bang
etyl axetat va rira bang dung dich natri thiosulfat trong nuéc béo hoa. Lam khé 16p hitu co
trén natri sulfat khan, loc, va c¢b dudi 4p suat giam d tao ra hop chit néu & d& muc ¢ dang
chit rin mau da cam nhat (1,32 g, 71 %).

MS m/z: 272 [M+1]".
1H NMR (CDCls, 400MHz), 6 ppm: 11,53 (bs, 1H), 8,65 (d, 1H), 8,39 (d, 1H), 7,78-7,85
(m, 1H), 7,69 (s, 1H), 7,28-7,33 (m, 1H). |

(Buéc 3) Diéu ché Tert-butyl 2-[4-iodo-3-(pyridin-2-y1)-1H-pyrazol-1-yl]axetat

73
O {’N,f
I

Thém lan lugt xesi cacbonat (4,07 g, 12,50 mmol) va tert-butyl bromoaxetat (1,39
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mL, 9,41 mmol) vao dung dich chta 2-(4-lodo-1H-pyrazol-3-yl)pyridin (1,70 g, 6,27
mmol) trong DMF (12 mL), va khudy hdén hop phan tng & nhiét do trong phong trong 2
gi&. Sau khi hoan thanh, pha lodng hdn hop phan tmg bang nuée (40 mL) va chiét bang
etyl axetat. Rira 16p hitu co bang nuéc mudi, 1am kho trén natri sulfat khan, loc, va c¢6 duéi
ap suat giam. Tinh ché phan can tao thanh bang sic ky cot (etyl axetat 20%/n-hexan) dé
tao ra hop chét néu & d& muc ¢ dang diu mau vang (1,15 g, 48%).

MS m/z: 386 [M+1]".

1H NMR (CDCl3, 400MHz), 6 ppm: 8,72 (d, 1H), 7,99 (d, 1H), 7,71-7,78 (m, 1H), 7,66 (s,
1H), 7,24-7,28 (m, 1H), 4,89 (s, 2H), 1,48 (s, 9H)

(Buée 4) Diéu ché Tert-butyl 2-(4-{2-[(2.3-dihydro-1H-inden-2-y1)aminolpyrimidin-5-

v1}-3-(pyridin-2-y1)-1H-pyrazol-1-yl)axetat

Hoa tan hén hop gdm tert-butyl 2-[4-iodo-3-(pyridin-2-y1)-1H-pyrazol-1-yl]axetat
(0,31 g, 0,80 mmol), hogp chét im-2a (0,3 g, 0,89 mmol),
Tetrakis(triphenylphosphin)paladi(0) (92 mg, 0,08 mmol), dung dich natri cacbonat 2N
(1,2 mL, 2,4 mmol) trong 1,4-dioxan (7 mL) va khudy & 100 °C trong 15 gid trong mdi
truong khi nito. Sau khi hoan thanh, 1dm ngudi hon hgp phan tng dén nhiét dé trong phong
| va thém nuée (50 mL) vao, va sau dé chiét bang etyl axetat (50 mL X 3). Rira 16p hitu co
bang nude mudi, 1am kho trén natri sulfat khan, loc, va ¢d duéi ap sudt giam. Tinh ché
phan cin tao thanh bang séic ky cot (etyl axetat 60%/n-hexan) dé tao ra hop chét néu & dé
muc & dang ddu mau vang (82 mg, 22%).
MS m/z: 469 [M+1]".
1H NMR (CDCl3, 400MHz), 6 ppm: 8,59 (d, 1H), 8,38 (s, 2H), 7,64-7,71 (m, 2H), 7,58 (s,
1H), 7,14-7,24 (m, 4H), 5,40 (d, 1H), 4,91 (s, 2H), 4,81 (m, 1H), 3,41 (dd, 2H), 2,91 (dd,
2H), 1,50 (s, 9H)

(Budc 5) Diéu ché axit 2-(4-{2-[(2.3-Dihydro-1H-inden-2-y1)aminolpyrimidin-5-y1}-3-

(nvridin-2-vI-1H-nvrazol-1-vDaxetic
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Thém axit trifloaxetic (3 mL) vao dung dich chtra tert-butyl 2-(4-{2-[(2,3-dihydro-
1H-inden-2-yl)amino Jpyrimidin-5-y1}-3-(pyridin-2-yl)-1H-pyrazol-1-yl)axetat (82 mg,
0,175 mmol) trong diclometan (1 mL), va khudy hdn hop phan tmg & nhiét do trong phong
trong 3 gidr. Sau khi hoan thanh, loai bé dung méi duéi ap suét giam dé tao ra hop chit néu
& dé muc & dang chit ran mau trang (50 mg, 69%), ma dugc sir dung trong buéc tiép theo
ma khong cin tinh ché nita.

MS m/z: 413 [M+17T".

(Buéc 6) Diéu ché 2-(4-{2-[(2.3-Dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-3-
(pyridin-2-y1)-1H-pyrazol-1-yl)-1-{1H.,4H,5H.6H.7H-[1,2.3]triazolo[4.5-c]pyridin-5-
yl}etan-1-on

Thém DIPEA (0,1 mL, 0,60 mmol) va PyBOP (94 mg, 0,18 mmol) vao dung
dich dugc lam lanh béng nudc da chura axit 2-(4-{2-[(2,3-dihydro-1H-inden-2-

-yl)amino|pyrimidin-5-y1}-3-(pyridin-2-yl)-1H-pyrazol-1-yl)axetic (50 mg, 0,12 mmol) va
hop chét im-7 (29 mg, 0,18 mmol) trong DMF (2 mL), va khudy hdn hop nay & nhiét do
trong phong trong 5 gio trong mdi truong khi nito. Sau khi hoan thanh, thém nuéc (20 mL)
vao hdn hop phan Gng va chiét bing etyl axetat (30 mL X 3). Rira 16p hitu co bing nuée
mudi, 1am kho trén natri sulfat khan, loc, va ¢ dudi 4p sudt giam. Tinh ché phﬁn cdn tao
thanh bang sic ky cdt (metanol 3%/diclometan) dé tao ra hop chit néu & d& muc & dang
chét rin mau be (42 mg, 67 %).

MS m/z: 519 [M+1]".

1H NMR (DMSO-ds, 400MHz), 6 ppm: 8,48 (d, 1H), 8,34 (s, 2H), 7,93 (d, 1H), 7,73-7,85
(m, 2H), 7,43 (d, 1H), 7,30 (t, 1H), 7,11-7,25 (m, 4H), 5,39 (d, 2H), 4,76 (d, 2H), 4,62 (m,
1H), 3,81-3,86 (m, 2H), 3,26 (dd, 2H), 2,72-2,94 (m, 4H)

[Vi du 36] Didu ché  2-[1-(4-clophenyl)-2-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-imidazol-4-yl]-1-{ 1H,4H,5H,6H,7H-[1,2,3]triazolo  [4,5-
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c]pyridin-5-yl}etan-1-on (Hop chit 117)
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(Buée 1) Didu ché N-(4-clopheny])-2-[(2.3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-

carboximidamit

e

Khudy hén hop gém hop chét 51-a (100 mg, 0,42 mmol), 4-cloanilin (59,3 mg, 0,47

mmol), nhom clorua (62 mg, 0,47 mmol) & 130 °C trong 1 gi¢d. Sau khi hoan thanh, thém
dung dich natri hydroxit 2M trong nuéc (1,7 mL) vao hdn hop phéan (g, va sau d6 thém
tir tir nude da (4,2 mL) vao. Sau khi khudy trong 15 phut, chiét hdn hop phan tng bing
etyl axetat (10 mL X 3). Rira 16p hitu co bing nuéc mudi, 1am kho trén natri sulfat khan,
loc, va ¢ dudi 4p sudt giam. Tinh ché phan can tao thanh bing sic ky cdt (metanol
5%/diclometan) dé tao ra hgp chit néu & d& muc & dang chét rdn mau vang nhat (77,2 mg,
50%).

1H NMR (DMSO-d¢, 400MHz), 6 ppm: 8,82 (s, 2H), 7,91 (d, 1H), 7,31 (d, 2H), 7,23-7,13
(m, 4H), 6,84 (d, 2H), 6,38 (bs, 2H), 4,69-4,65 (m, 1H), 3,30-3,24 (m, 2H), 2,94-2,88 (m,
2H).

(Budéc  2) Didu- ché etyl  2-[1-(4-clopheny])-2-{2-[(2.3-dihydro-1H-inden-2-
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yDaminolpyrimidin-5-y1}-1H-imidazol-4-yl]axetat
Ci

.
O /N
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Thém kali bicacbonat (62 mg, 0,62 mmol) vao dung dich chtta N-(4-clophenyl)-2-[(2,3-
dihydro-1H-inden-2-yl)amino]pyrimidin-5-carboximidamit (75 mg, 0,21 mmol) trong
axetonitril (3 mL). Thém dung dich chura etyl-4-cloaxetoaxetat (40 pL, 0,29 mmol) trong
axetonitril (0,5 mL) vao hdn hop phan tng trong khi khudy & 50 °C. Khuy hén hop phan
tng & 90 °C trong 18 gid. Sau khi hoan thanh, loc bé chét ran, rira bang etyl axetat. Co
dich loc dudi ap sudt giam, va tinh ché phéan cin tao thanh bing sic ky cot (metanol

5%)/diclometan) dé tao ra hop chit néu & dé muc ¢ dang chit rin mau ndu (73,7 mg, 76%).
1H NMR (CDCl3, 400MHz), 6 ppm: 8,28 (s, 2H), 7,42 (d, 2H), 7,23-7,15 (m, 6H), 7,12 (s,
1H), 5,47 (d, 1H), 4,80-4,72 (m, 1H), 4,25-4,19 (q, 2H), 3,74 (s, 2H),
3,39-3,34 (m, 2H), 2,88-2,38 (m, 2H), 1,31 (t, 3H).

(Budéce 3) Diu ché mudi lithi cia axit 2-[1-(4-clophenyl)-2-{2-[(2,3-dihydro-1H-inden-2-

yvl)amino]pyrimidin-5-y1}-1H-imidazol-4-vyl]axetic

Thém lithi hydroxit monohydrat (32,5 mg, 0,78 mmol) trong nude (0,8 mL) vao
dung dich chira etyl 2-[1-(4-clophenyl)-2-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-y1}-1H-imidazol-4-yl]axetat (73,7 mg, 0,16 mmol) trong THF (0,8
mL), va khudy hdn hop phan ting & nhiét do trong phong trong 3 gi¢. Sau khi hoan thanh,
loai bo dung méi dudi ap sudt giam va nghién thanh bdt phan cin tao thanh véi dietyl ete
dé tao ra hop chit néu & d& muc vé& mit dinh lugng ¢ dang chét rin mau nau (73,7 mg), ma
duoc str dung trong budc tiép theo ma khong can tinh ché nira.

1H NMR (DMSO-ds, 400MHz), & ppm: 8,17 (s, 2H), 7,78 (d, 1H), 7,56 (d, 2H),
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737 (d, 2H), 7,20-7,12 (m, SH), 4,61-4,56 (m, 1H), 3,23-3,15 (m, 4H), 2,90-2,84 (m, 2H).

(Buéc _4) Didu " ché 2-[1-(4-clophenyl)-2-{2-[(2.3-dihydro-1H-inden-2-yl)amino]
pyrimidin-5-y1}-1H-imidazol-4-y1]-1-{ 1H.4H,5H,6H,7H-[1.2.3]triazolo[4.5-c]pyridin-5-
yl}etan-1-on

Thém DIPEA (0,14 mL, 0,83 mmol) va PyBOP (129 mg, 0,25 mmol) vao dung dich

duoc 1am lanh bing nuéc d4 chira mudi lithi cta axit 2-[1-(4-clophenyl)-2-{2-[(2,3-
dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1H-imidazol-4-yl]axetic (73,7 mg, 0,16
mmol) va hgp chét im-7 (53 mg, 0,33 mmol) trong DMF (3,3 mL), va khudy hdn hop phan
ng & nhiét do trong phong trong 18 gio trong moi trudng khi nito. Sau khi hoan thanh,
thém nude (20 mL) vao hdn hop phan ting va chiét bing etyl axetat (30 mL X 3). Rira 16p
hitu co béng nuée mudi, 1am khd trén natri sulfat khan, loc, va c6 dudi 4p suét giam. Tinh
ché phan cin tao thanh bing sic ky cot (metanol 3%/diclometan) dé tao ra hop chét néu &
dé muc & dang chét rdn mau nau nhat (40 mg, 44%).
1H NMR (CDCls, 400MHz), 8 ppm: 8,23 (s, 2H), 7,42-7,40 (m, 2H), 7,22-7,16 (m, 6H),
7,10 (d, 1H), 5,59-5,47 (m, 1H), 4,91 (d, 2H), 4,79-4,74 (m, 1H), 4,05-3,97 (m, 2H),
3,89 (d, 2H), 3,40-3,33 (m, 2H), 2,95-2,84 (m, 4H)

[Vidu 37] Diéu ché 1-[4-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
ox0-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl }etyl)- 1H-pyrazol-3-
yl)piperidin-1-y1]-2-hydroxyetan-1-on (Hop chét 118)

Thém DIPEA (0,1 mL, 0,535 mmol) va PyBOP (84 mg, 0,16 mmol) vao dung dich
dwoc 1am lanh bang nuéc da chira axit glycolic (26mg, 0,34 mmol) va hop chét 121 (60
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mg, 0,107 mmol) trong DMF (3 mL), va khudy hdn hop ndy & nhiét do trong phong trong
3 gid trong moi trudmg khi nito. Sau khi hoan thanh, thém nuée (50 mL) vao hdn hop phan
g va chiét bang etyl axetat (50 mL X 3). Rira 16p hitu co bing nude mubi, 1am kho trén
natri sulfat khan, loc, va c6 dudi ap sudt giam. Tinh ché ph?\n cin tao thanh béng sdc ky cot
(metanol 3%/diclometan) d8 tao ra hop chit néu & dé muc & dang chit ran mau be (25 mg,
40 %).

MS m/z: 583 [M+1]".

' 1H NMR (DMSO-ds, 400MHz), 8 ppm: 8,33 (s, 2H), 7,74 (d, 1H), 7,50 (s, 1H), 7,13-7.,24
(m, 4H), 5,21 (d, 2H), 4,60-4,78 9m, 3H), 4,44 (t, 1H), 4,33 (m, 1H), 4,07 (t, 2H), 3,82 (m,
2H), 3,67 (m, 1H), 3,26 (dd, 2H), 2,96-3,08 (m, 2H), 2,92 (dd, 2H), 2,70-2,84 (m, 3H),
1,74-1,84 (m, 2H), 1,42-1,68 (m, 2H)

[Vi du 38] Didu ché axit 4-(4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-
(2-0x0-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-yl} ety])-1H-pyrazol-3-
y)benzoic (Hop chit 119)

(Bude 1) Piéu ché Metyl 4-[(2E)-3-(dimetylamino)prop-2-enoyl]benzoat
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Khudy hén hop gdbm metyl 4-axetylbenzoat (1 g, 5,61 mmol) va DMF-DMA (5 mL,
45,15 mmol) & 130 °C trong 15 gi¢. Sau khi hoan thanh, Iam ngudi hén hop phan tmg dén
nhiét do trong phong va c6 dudi ap suit giam. Phén cin con lai dugc nghién nho thanh bot
v6i dietyl ete dé tao ra hop chét néu & d& muc & dang chit rdn mau vang (1,2 g, 92%).
MS m/z: 234 [M+1]*.
- 1H NMR (CDCls, 400MHz), & ppm: 8,07 (d, 2H), 7,93 (d, 2H), 7,83 (d, 1H), 5,70 (d, 1H),
3,93 (s, 3H), 3,17 (bs, 3H), 2,95 (bs, 3H)

(Budce 2) Dbiéu ché Metyl 4-(1H-pyrazol-3-yl)benzoat

OO

O—

Thém hydrazin hydrat (0,39 mL, 7,781 mmol) vao dung dich chira metyl 4-[(2E)-3-

(dimetylamino)prop-2-enoyl]benzoat (1,2 g, 5,187 mmol) trong etanol (10 mL), va khudy
hdn hop phan ¢ng trong diéu kién hdi luu trong 4 gid. Sau khi hoan thanh, lam ngudi hdn
hop phan trng dén nhiét do trong phong va co dudi ap sudt giam dé tao ra hop chét néu &
dé muc vé mat dinh iuqng & dang chit ran mau be (1,1 g).

MS m/z: 203 [M+1]".

1H NMR (CDCls, 400MHz), 8 ppm: 8,09 (d, 2H), 7,87 (d, 2H), 7,65 (d, 1H), 6,71 (d, 1H),
3,94 (s, 3H)

(Budc 3) Pidu ché Metyl 4-(4-iodo-1H-pyrazol-3-yl)benzoat
N '»N\\ @)

—e

O—
|

Thém 13n lugt natri iodua (0,57 g, 3,80 mmol), iét (1,32 g, 5,19 mmol), va kali cacbonat
(1,91 g, 13,84 mmol) vao dung dich chira metyl 4-(1H-pyrazol-3-yl)benzoat (0,65 g, 3,21
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mmol) trong dung mdi hdn hop ciia etanol/nude (1/2, 15 mL), va khudy hdn hop phan ting
& nhiét do trong phong trong 1 gid. Sau khi hoan thanh, pha lodng hdn hop phan tng bang
etyl axetat va rira bing dung dich natri thiosulfat trong nuéc bio hoa. Lam khd 16p hitu co
trén natri sulfat khan, loc, va c6 dudi 4p suét giam dé tao ra hop chit néu ¢ d& muc vé mit
dinh lwong & dang chit ran mau be (1,09 g).

MS m/z: 329 [M+1]".

1H NMR (CDCls, 400MHz), & ppm: 8,13 (d, 2H), 7,88 (d, 2H), 7,21 (s, 1H), 3,95 (s, 3H)

(Buéc  4) Pidu ché Metyl 4-{1-[2-(tert-butoxy)-2-oxoetyl]-4-iodo-1H-pyrazol-3-
yl}benzoat

\)/OW\N"\{ O
S Iy

O

Thém 14n lugt xesi cacbonat (1,57 g, 4,82 mmol) va tert-butyl bromoaxetat (0,57
mL, 3,85 mmol) vao dung dich chira metyl 4-(4-iodo-1H-pyrazol-3-yl)benzoat (1,09 g,
3,21 mmol) trong DMF (10 mL), va khudy hdn hop phan Gng & nhiét do trong phong trong
1 gio. Sau khi hoan thanh, pha lodng hdn hop phan tng bang nude (40 mL) va chiét bang
etyl axetat. Rtra 16p hitu co bing nudc mudi, 1am kho trén natri sulfat khan, loc, va ¢6 dudi
ap suét giam. Tinh ché phan cin tao thanh bang sdc ky cot (etyl axetat 10%/n-heXan) dé
tao ra hop chit néu & dé muyc & dang diu mau vang (1,28 g, 90%).
MS m/z: 443 [M+1]".
1H NMR (CDCl;, 400MHz), & ppm: 8,10 (d, 2H), 7,95 (d, 2H), 7,64(s, 1H), 4,85(s, 2H),
3,93(s, 3H), 1,49(s,9H).

(Bude 5) Pidu ché Metyl 4-{1-[2-(tert-butoxy)-2-oxoetyl]-4-{2-[(2.3-dihydro-1H-inden-

2-y)amino]pyrimidin-5-y1}-1H-pyrazol-3-yl} benzoat
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Hoa tan hdn hop gdm 4-{1-[2-(tert-butoxy)-2-oxoetyl]-4-iodo-1H-pyrazol-3-
yl}benzoat (1,28 g, 2,89 mmol), hgp chit im-2a (1,07 g, 3,18 mmol), tetrakis
(triphenylphosphin)paladi(0) (333 mg, 0,29 mmol), dung dich natri cacbonat 2N (4,3 mL,
8,6 mmol) trong 1,4-dioxan (15 mL) va khudy & 100 °C trong 2 gid trong moi trudng khi
nito. Sau khi hoan thanh, 1dm ngudi hdn hop phan tng dén nhiét do trong phong va thém
nuée (50 mL) vao, va sau d6 chiét bang etyl axetat (50 mL X 3). Rira 16p hitu co bang nuée
mudi, 1am kho trén natri sulfat khan, loc, va ¢6 dudi ap sudt giam. Tinh ché ph??ln cidn tao
thanh bang sic ky cot (etyl axetat 10% /n-hexan) dé tao ra hop chét néu & d& muc & dang
chit rin mau be (773 mg, 51%).

MS m/z: 526 [M+1]".

1H NMR (CDCl;, 400MHz), § ppm: 8,21 (s, 2H), 8,03 (d, 2H), 7,61 (d, 2H), 7,58 (s, 1H),
7,16-7,24 (m, 4H), 5,40 (d, 1H), 4,91 (s, 2H), 4,81 (m, 1H), 3,93 (s, 3H), 3,42 (dd, 2H),
2,92 (dd, 2H), 1,53 (s, 9H))

(Budc 6) Pidu ché axit 2-(4-{2-[(2.3-Dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-3-[4-

(metoxycarbonyl)phenyl]-1H-pyrazol-1-yl)axetic

Thém axit trifloaxetic (8 mL) vao dung dich chtra metyl 4-{1-[2-(tert-butoxy)-2-
oxoetyl]-4-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-yl}-1H-pyrazol-3-
yl}benzoat (0,77 g, 1,47 mmol) trong diclometan (3 mL), va khudy hdén hop phan tng &
nhiét do trong phong trong 4 gid. Sau khi hoan thanh, loai b6 dung mdi duéi ap sut giam

AR tan wn hvn ahdt nan & AA mue vA miat dinh hirvano & dano chat van man vane (041 mo)
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MS m/z: 470 [M+1]".

I1H NMR (DMSO-ds, 400MHz), & ppm: 8,19 (s, 2H), 8,01 (s, 1H), 7,96 (d, 2H), 7.65 (bs,
1H), 7,61 (d, 2H), 7,13-7,23 (m, 4H), 5,06 (s, 2H), 4,62 (m, 1H), 3,85 (s, 3H), 3,25 (dd,
2H), 2,91 (m, 2H).

(Buéc 7) Diéu ché Metyl 4-(4-{2-[(2.3-dihydro-1H-inden-2-y1)amino]pyrimidin-5-y1}-1-
(2-ox0-2-{1H.4H.5H.6H.7H-[1.2.3]triazolo[4.5-c]pyridin-5-y1}etyl)-1H-pyrazol-3-
yl)benzoat

Thém DIPEA (1,3 mL, 7,35 mmol) va PyBOP (1,15 g, 2,21 mmol) vao dung dich
dugc lam lanh bing nuéc da chia axit 2-(4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino |pyrimidin-5-yl1}-3-[4-(metoxycarbonyl)phenyl]-1H-pyrazol-1-yl)axetic ~ (116
mg, 0,35 mmol) va hop chat im-7 (307 mg, 1,91 mmol) trong DMF (10 mL), va khudy hén
hop nay & nhiét dd trong phong trong 2 gio trong moi trudng khi nito. Sau khi hoan thanh,
thém nude (50 mL) vao hdn hop phan g va chiét bang etyl axetat (50 mL X 3). Rira 16p

“hitu co bang nude mudi, 1am kho trén natri sulfat khan, loc, va ¢d duéi ap suit giam. Tinh
ché phan cin tao thanh bing sdc ky ¢t (metanol 3%/diclometan) dé tao ra hop chit néu &
d& muc & dang chét rin mau tring (589 mg, 70 %).

MS m/z: 576 [M+1]".

1H NMR (CDCl3, 400MHz), & ppm: 11,78 (bs, 1H), 8,19 (s, 2H), 8,00 (m 2H), 7,52-8,02
(m, 3H), 7,17-7,24 (m, 4H), 5,41 (d, 1H), 5,19 (d, 2H), 4,86 (m, 2H), 4,79 (m, 1H), 5,47
(dt, 2H), 3,92 (s, 3H), 3,40 (dd, 2H), 2,86-2,96 (m, 4H)

(Buéc 8) Diéu ché axit 4-(4-{2-[(2.3-Dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1-(2-
ox0-2-{1H.4H,5H,6H.7H-[1.2.3]triazolo[4.,5-c]pyridin-5-yl}etyl)-1H-pyrazol-3-
yl)benzoic
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Khudy dung dich chta  metyl  4-(4-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-yl1}-1-(2-oxo-2-{1H,4H,5H,6H,7H-[1,2,3]triazolo[4,5-c]pyridin-5-
yl}etyl)-1H-pyrazol-3-yl)benzoat (0,1 g, 0,17 mmol) trong THF (2 mL) va dung dich lithi
hydroxit 1N (0,52 mL, 0,52 mmol) & nhiét do trong phong trong 4 gid. Sau khi phén Gng
hoan thanh, thém dung dich HCI 2N trong nugc vao dé diéu chinh dén d6 pH = 2 va chiét
b%mg diclometan. Tach 16p hitu co, 1am kho trén natri sulfat khan, loc, va ¢6 dudi 4p suét
giam. Tinh ché phan cin tao thanh bang sic ky cot (metanol 15%/diclometan) dé tao ra
hop chit néu & d& muc ¢ dang chét rin mau tring (20 mg, 21%).

MS m/z: 562 [M+1]".

1H NMR (DMSO-ds, 400MHz), & ppm: 8,17 (s, 2H), 7,86-7,94 (m, 3H), 7,45-7,57 (m,

3H), 7,11-7,24 (m, 4H), 5,37 (d, 2H), 4,75 (d, 2H), 4,61 (m, 1H), 3,81-3,84 (m, 2H), 3,21-
3,24 (m, 2H), 2,72-2,94 (m, 4H)

[Vi du 39] Didu ché 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-
1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahydropyridin-4-carbohydrazit hydroclorua (Hop
chat 120)

H 0
CH HN-H Nt
: )@“’{4 B
) O)ﬁl/ﬁ\z (‘@
. {J\\ /)\/

"
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(Buéc 1)  Dibu ché Metyl  1-[2-(5-{2-[(2.3-dihydro-1H-inden-2-

yDamino]pyrimidin-5-y1}-1.3.4-oxadiazol-2-yl)axetyl]-1.2.3.6-tetrahydropyridin-

4-carboxyjlat

oY

Thém PyBOP (229 mg, 0,44 mmol) va DIPEA (0,26 mL, 1,47 mmol) vao dung
dich dugc 1am lanh bing nuée da chira hop chat 33-d (98,9 mg, 0,29 mmol) va hop chét
im-10 (83 mg, 0,59 mmol) trong DMF (8 mL). Lam 4m hdn hop phan tng dén nhiét do
trong phong va khudy trong 18 gid. Sau khi phan tmg hoan thanh, pha loang hdn hop phan
g bang etyl axetat (20 mL), rra bing nudc ba 14n. Lam kho 16p hitu co trén natri sulfat
khan, loc, va c6 duéi 4p suét giam. Tinh ché phan cin tao thanh bang séc ky cot (etyl axetat
80%/n-hexan) dé tao ra hop chit néu & dé muc vé mit dinh lugng & dang chét rin mau
tring (135 mg).
1H NMR (CDCls, 400MHz). § ppm: 8,89 (d, 2H), 7,24-7,18 (m, 4H), 6,93-6,88 (m, 1H),
5,82 (d, 1H), 4,92-4,87 (m, 1H), 4,28 (bs, 2H), 4,11-4,07 (m, 2H), 3,78-3,68 (m, 5H),
3,45-3,40 (m, 2H), 2,94-2,89 (m, 2H), 2,52-2,47 (m, 2H)

(Buéc 2) Didu ché mubi lithi cua axit 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-

N . 3 Lt £ 1) 1N A e n A AT D o N A At T 1T D 2 K toteahivrAuancreidin A
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carboxylic

oo 0
Li (}' CN ’{_.(%%N @
.

Hoa tan hdén hop gdm metyl 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-
yl)amino]pyrimidin-5-yl}-1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahydropyridin-4-
carboxylat (135 mg, 0,29 mmol) va lithi hydroxit monohydrat (61,7 mg, 1,47 mmol) trong
THF (1 mL) va nu6e (1 mL), va khudy & nhiét do trong phong trong 0,5 gid. Loai bd dung
mdi dudi 4p sudt giam va nghién thanh bt phan cin tao thanh véi dieteyl ete dé tao ra hop
chét néu & d& muc & dang chit rdn mau vang nhot (141 mg), ma dwoc sir dung trong bude

tiép theo ma khong can tinh ché nita.

MS m/z: 447 [M+1]".

(Buéc 3) Didu ché N'-[(tert-butoxy)carbonyl]-1-[2-(5-{2-[(2.3-dihydro-1H-inden-2-

yDamino]pyrimidin-5-y1}-1,3.4-oxadiazol-2-yl)axetyl]-1,2,3.6-tetrahydropyridin-4-

carbohydrazit

Thém PyBOP (87,4 mg, 0,17 mmol) va DIPEA (0,10 ml, 0,56 mmol) vao dung dich
dugc lam lanh biang nuéc dd chta axit 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-
yl)amino |pyrimidin-5-y1}-1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahydropyridin-4-
carboxylic (50 mg, 0,11 mmol) va tert-Butyl carbazat (29,6 mg, 0,22 mmol) trong DMF (3
mL). Lam 4m hdn hop phan ting dén nhiét do trong phong va khudy trong 2 git. Sau khi
phan Ung hoan thanh, pha lodng hdn hop phan mg bing EA (20 mL), rira bang nudc ba
]an. Lam kho 16p hitu co trén natri sulfat khan, loc, va cd duéi ap sut giam. Tinh ché phan
can tao thanh bang sic ky cot (etyl axetat) dé tao ra hop chit néu & @& muyc & dang chit rin
mau vang nhot (14,3 mg, 23%).
1H NMR (CDCls, 400MHz), 8 ppm: 8,88 (d, 2H), 7,77 (d, 1H), 7,25-7,20 (m, 4H), 6,72
(d, 1H), 6,11 (d, 1H), 5,20-5,13 (m, 1H), 4,89-4,88 (m, 1H), 4,22-4,10 (m, 3H), 3,96~
3,66 (m, 2H), 3,49-3,39 (m, 2H), 3,14 (s, 1H), 2,96-2,89 (m, 2H), 2,33-2,22 (m, 2H),
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1,46 (s, 9H).

(Budc 4) Pidu ché 1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-yl)amino]pyrimidin-5-y1}-1,3.4-

oxadiazol-2-yvDaxetyl]-1.2.3.6-tetrahydropyridin-4-carbohydrazit hydroclorua

Thém dung dich HCI 4N trong dung dich dioxan (1 mL) vao dung dich dugc lam
lanh bang nudc da chira N'-[(tert-butoxy)carbonyl]-1-[2-(5-{2-[(2,3-dihydro-1H-inden-2-
yl)amino|pyrimidin-5-y1}-1,3,4-oxadiazol-2-yl)axetyl]-1,2,3,6-tetrahydropyridin-4-
carbohydrazit (14,3 mg, 0,03 mmol) trong diclometan (1 mL), va khudy hdn hqp phén Umg

| & nhiét do trong phong trong 3 gid. Sau khi hoan thanh, loai b6 dung mdi duéi ap suét
giam. Nghién thanh bot phén can tao thanh vaéi dietyl ete dé tao ra hop chit néu & d& muc
& dang chét rin mau be (6,3 mg, 50%).
1H NMR (DMSO-ds, 400MHz), & ppm: 8,82-8,76 (m, 2H), 8,42-8,34 (m, 1H), 7,22-7,16
(m, 5H), 4,72-4,69 (m, 1H), 3,70-3,67 (m, 2H), 3,30-3,26 (m, 2H), 2,95-2,91 (m, 6H), 2,33-
2,28 (m, 2H).

[Vi du thi nghiém 1] Do hoat tinh trc ché trén ENPP2 nguwoi

Tién hanh pha loang hai 1in mdi dung dich hop chét thir nghiém (10 pM, dimetyl
sulfoxit 100%) trén dia ddy chit V 96 15 (Costar 3363). Sau khi pha lodng mudi 1an mdi
dung dich hop chat thir nghiém (dimety! sulfoxit 100%) v6i nuéc cat khi ion, 10 pL dung
dich pha logng cia mdi hdn hop (dimety! sulfoxit 10%) duge chia d&u vao dia day phing
den 96 15 (Costar 3915). Thém 50 pL dung dich thir nghiém 1.6X (NaCl 224 mM, Tris-
HCI 80 mM (pH 8,0), KCI 8 mM, CaCl, 1,6 mM, MgClz 1,6 mM, va BSA khong chira axit
béo 1,6 mg/mL) vao, va tiép d6 thém 20 pL dung dich ENPP2 nguoi 20 nM (dung dich
dém: NaCl 140 mM, Tris-HCI 50 mM (pH 8,0), KC1 5 mM, CaCl, 1 mM, MgCl, 1 mM,
va BSA khong chtra axit béo 1 mg/mL) va 20 pL dung dich FS-3 5 pM (dung dich dém:
nudce cit khir ion) vao, theo tuong tng, tiép do 1a tron. Dé phan tng trong 30 phut & 37°C,
tién hanh do mat d6 huynh quang (Ex: 485 mm, Em: 528 mm) & timg khoang thoi gian 5
phut bang may doc nhiéu nhan Envision Xcite (Envision Xcite Multilabel Reader). Tinh
gié tri ACFU3ophat (gid tri CFU do dugc ¢ 30 phut - gia tri CFU do dugc ¢ 0 phit) cho moi
dung dich thr nghiém va ty s6 phin trim hoat tinh e ché (ttc 13, % tc ché) dugc tinh theo
phuong trinh 100 - (ACFU30phat dung dich thir nghiém/gia tri trung binh ACFUsophat cua

nhém d6i ching) X 100. Hon nita, céc gia tri ICso nhu dugc thé hién trong Bang 2 duoc
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[Bang 2]
Vi du Hop 1Cso Vi du Hop 1Cso Vi du Hop 1Cso
chat so |(nM) chat so0 |(nM) chit s |(nM)
1-1 1 3,3 [6-4 36 2,9 10-8 |68 1,8
1-2 2 2,1 16-6 38 4.0 10-9 69 4,0
1-3 3 14,3 16-7 39 10,6 10-10 {70 2,3
1-4 4 18,9 6-8 W0 10,1 10-11 |71 3,6
1-8 8 3,5 6-10 42 8,1 10-12 (72 3,4
1-9 0 9,0 6-11 |43 11,2 10-13 (73 3,7
1-10 10 2,8 |6-12 @44 16,6 10-14 (74 1,7
2-1 12 3,2  6-13 46 4,6 10-15 |75 1,5
2-2 13 3,7 |6-15 48 13,3 10-16 (76 3,0
2-3 14 2,4 6-17 |50 4.5 10-17 (77 6,5
2-5 16 2,2 (7-1 |51 2,5 11-1 |78 2,4
3-1 17 3,4  [7-2 |52 3,6 11-2 |79 1,6
3-2 18 3,6 [7-3 |53 3,1 12-1 |80 <1,56
3-3 19 3,1 [7-4 |54 15,8 12-2 181 <1,56
4-1 20 2,6 [7-5 |55 2.9 12-3 |82 <1,56
4-2 21 4,1 8-1 |56 2,2 12-4 |83 2,1
4-3 22 2,9 B-2 |57 2,0 12-5 |84 2,8
4-4 23 6,8 8-3 |58 3,5 12-6 |85 2,2
5-1 26 13,1 8-4 |59 11,1 12-7 |86 3.0
5-2 27 2,4 9 60 1,8 12-8 |87 3,1
5-3 28 3,1 10-1 61 1,5 12-9 |88 4,1
5-4 29 3,9 [10-2 62 2,4 12-10 189 4,2
5-6 31 11,8 [10-3 |63 2,0 12-11 90 2,6
5-7 32 2,9 |10-4 64 3,0 12-12 91 2,4
6-1 33 2,4  [10-5 65 <1,56 [12-13 92 2,3
6-2 34 2,0 |10-6 |66 1,9 12-14 193 2,1
6-3 35 2,4 |10-7 67 6,1 13 04 2,3

Tir cac két qua ciia Bang 2 & trén, cac hop chét theo sang ché duoc khing dinh 14 c6

“hoat tinh tc ché dang ké trén ENPP.

[Vi du thir nghiém 2] Do hoat tinh irc ché déi véi sy san xuét LPA trong huyét thanh

mau.
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Sau khi pha lodng 100 1an mdi dung dich hgp chit thit nghiém (5 pL) (10 mM,
dimetyl sulfoxit 100%) bing 495 pL metanol, tron 3 pL. dung dich metanol dugc pha lodng
‘nay (dimetyl sulfoxit 1%) véi 57 pL dung dich huyét thanh mau ngudi hodc chudt trong
éng nghiém dung tich 1,5 mL. Pha lodng theo ddy 12 pL mdi dung dich hop chat thit nghiép
da tron nay, voi 48 pl huyét thanh mau 100% dé c6 5 ndng dd khac nhau, va giit moi bng
nghiém trong bé nuéc & nhiét do khong déi 37°C trong 15 phit. Tiép d6, chia déu dung
dich dugc didu ché bing cch pha lodng dung dich LPC 18:1 10 mg/mL (etanol 50%) vdi
huyét thanh mau dé c6 ndng do 1a 375 pg/mL véi lugng 2 pL vao mdi dng dé c6 50 pL.
Giit mbi dng nghiém trong 3 gio trong bé nudc & 37°C dé thyuc hién phan tmg. Sau khi
phan Gng chia déu 100 pL dung dich LPA 17:0 0,5 pM (cloroform/metanol/nuée =
65/35/8) vao dng nghiém nay, va trdn trong do. Tién hanh ly tAm trong 10 phut st dung
may ly tm & cac didu kién 14,000 vong/phit va 4°C. Chia déu 100 pL dung dich metanol
50% dau tién vao dia polypropylen 96 16 (Agilent Technology 5042-1385), va sau khi ly
tam c4n than chuyén 16p ndi phia trén (50 pL) trong 6ng sang dia nay tiép d6 1a tron 14n.
Sau khi thu hdi véi nép giéng (Thermo 276011), tién hanh phén tich LC-MS/MS (Agilent
1260). Tinh ty s6 phan tram (ttc 1a, % {c ché) dua theo phuong trinh 100 - (Huyét thanh
méu & 3 gid + Dung dich thir nghiém/Huyét thanh mau ¢ 3 gi + Nhém dbi chimg) X 100,
sau d6 tinh dugc cac gia tri ICso nhu dugce thé hién trong Bang 3 bang cach st dung phan

mém Grafit5.
Trong Bang 3 dudi ddy, huyét thanh mau chudt duge md ta 1a (m) va huyét thanh

mau ngudi duge mo ta 1a (h).

[Bang 3]
vidw FOP G0 yigy [P licqamyvide TP O
chét s6|(nM) chét sb chat s§ |(nM)
1-2 D 23 (m) [6-2 34 52 (m)  |10-10 70 11 (m)
46
1-10 |10 10 (m) 6-3 35 (m) 10-12 72 |42 (m)
, 99 (h)
-1 12 11 (m) [8-1 56 13(m) [10-13 73 69 (m)
-2 13 13(m) [9 60 11(m) [10-14 74 15 (m)
-3 14 8 (m) 10-1 61 25 (m)  |11-2 79 5(h)
3-3 19 25(m) (102 [62 22 (m)  [12-1 80 6 (m)
12
4-1 20 29 (m) [10-3 63 (m) 12-2 81 5 (m)
10 (h)
4.3 22 57 (m) [10-5 65 30 (m)  [12-3 82 8 (m)
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52 7 10 (m) [10-6 |66 12(m) [12-5 84 8 (m)
0

6-1 B33 M o les 32(m) [12-10 |89 21 (m)
6(h)

Tir két qua ctia Bang 3 & trén, cac hop chat theo sang ché dwoc khing dinh ring c6
thé lam giam LPA trong huyét thanh mau chudt hodc ngudi, va ciing c¢6 thé e ché su san

xuit LPA giy ra béi tu doc tb.

[Vi du thir nghiém 3] Thir nghiém/ di liéu ADME
Thir nghiém FS-3

Thir nghiém duoc tién hanh theo quy trinh twong tu Vi du thir nghiém 1 thu duge
cac gia tri ICso trong bang 4 duéi day.

Thir nghiém Bis-pNPP
' Tién hanh pha lodng t4m 14n mdi dung dich hop chit thir nghiém (10 pM, dimetyl
sulfoxit 100%) trén dia day chit V 96 156 (Costar 3363). Sau khi pha logng t4m 1in mdi dung
dich hop chit thtr nghiém (dimetyl sulfoxit 100%) véi nude cat khir ion, chia déu 10 pL
mdi dung dich hop chét thir nghiém dugc pha loing (dimetyl sulfoxit 10%) vao dia dy
phéng den 96 15 (Costar 3915). Thém 50 pL dém Tris-HCI 60mM (pH 9,0) vio, va tiép d6
thém 20 pL dung dich ATX nguoi 3,75nM (dung dich dém: Tris-HCl S0mM (pH 8,5),
CaCl, 5mM, MgCl 2,5mM, Brij35 0,01%) va 20 pL dung dich Bis-pNPP 25mM (mudi
bis(p-Nitrophenyl)-phosphat natri) (dung dich dém: Tris-HCl 50mM(pH 9,0)) vao, theo
tuong ng, tiép do 13 tron. Tién hanh do mat do huynh quang (didu kién do -cac bude song:
405, Thoi gian: 35 phit, Khoang thdi gian: 10 gidy, doc: 211, Khoang thoi gian tdi thiéu:
| 0:09, Nhiét do: 37°) bang may doc vi dia Molecular Devices Spectramax 190 (Molecular
Devices Spectramax 190 Microplate Reader). Tinh gia tri AOD1ophat (gid tri OD do duoc &
10 phut - gia tri OD gié tri do dugc & 0 phiit) cho mdi dung dich thir nghiém va tinh ty sb
phan tram hoat tinh trc ché (tic 13, % tc ché) theo phuong trinh 100 - (AOD1g phat dung
dich thir nghiém/gia tri trung binh AOD1 phat cla nhdm dbi chimg) X 100. Ngoai ra, tinh
céc gid ri ICso nhu dugc thé hién trong Bang 3 bang cach sir dung phin mém Grafit5 dua

trén ty s6 phén tram hoat tinh trc ché.

Thit nghiém Ex-vivo (tht nghiém LPC)
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Thir nghiém nay duge tién hanh theo quy trinh twong ty véi Vi du thir nghiém 2

thu dugc céac gia tri ICso trong bang 4 dudi dy.

Tinh én dinh vi thé

Pha lodng dung dich g6c hop chét thir nghiém 2,5 mM trong DMSO thanh 25 uM
bang dém kali phosphat 100 mM (pH 7,4) chita EDTA 5 mM. Tron dung dich nay véi cac
hén hop phan tng (ndng d6 cudi 1 pM). U cac hdn hop (thé tich cudi 700 pL) hop chit
thir nghiém nay véi vi thé gan [Xenotech; chudt (chudt duc SD), ngudi (gidi tinh hdn hop)]
gdm vi thé gan (0,5 mg/mL), co chat (Hop chat 4, 5 uM), hé tai tao NADPH (NADP+ 1,3
mM, Glucoza-6-phosphat 3,3 mM, MgCl, 3,3 mM, Glucoza-6-phosphat dehydroaza 0,4
U/ml) trong dém kali phosphat 81,3 mM (pH 7,4) chira EDTA 1 mM véi hai mau lap. Bt
dAu phan tng bang cach thém hé tai tao NADPH sau khi 0 so bd ¢ 37 °C trong 10 phit véi
céc hop chét thir nghiém. Loai bé 100 uL mAu & mdi thoi diém 0, 5, 10, 20, 30 va 60 phit.
Lam dimng phan {mg bing cach b sung 200 ul axetonitril chira chit chudn ndi
(Dextromethorphan 0,3 uM). Tron mdi mau va ly tAm & tbc do 14000 vong/phit trong 10
phut. Phan tich phan ndi phia trén thu dugc bang phuong phap LC-MS/MS dé xac dinh sy
thit thoat hop chit gdc. % Hop chat gbc con lai duoc tinh toan theo thir nghiém thoi gian
6 diém dé xac dinh T1/2.

[Bang 4]
Hop chat[Thir nghiém enzym/Thu Thir nghiém b6 sung?
i du sb (ICs0) nghiém
FS-3 bis-pNPP  [Ex-vivo!
(ICs0)
15 96 2,02nM  <1,56nM 3,65 nM* |MS:
t1/2=22,2+0,70 phut(h);
17 08 9,39 <1,56 nM MS: t1/2>60 phiit (h, r);
PK Chuot
18 99 280M  [5,59 nM
19 100 1,74nM 3,6 nM MS:
t1/2=16,4+0,45 phat (h);
25 106 2,57nM 2,27 nM MS:
t1/2=4,2+0,19  phat  (h);
3,9+0,03 phut (r)

-232-



37650

26 107 1,56nM 4,87 nM

34 115 3,04nM  66,8nM (125 nM*  MS: t1/2>60 phut (h,r);
PK Chuot

35 116 <1,56nM 1,56 nM (7,10 nM®> MS:
t1/2=33,0£0,41 phat (h);
25,2+0,65 phut (r);

36 117 1,84 nM  >100 nM

37 118 <1,56 nM 5,3 nM

38 119 <1,56 nM 9,19 nM

39 120 259nM 380 nM

! Trong huyét tuong cta chudt, LPA 18:1

2 MS = Tinh 6n dinh vi thé

3 D6 voi cac dang twong tu khac ciia LPA: 3,26 nM (16:0), 14,9 nM (18:0), 3,39 nM
(18:2), 2,77 nM (20:4)

* Pbi v6i cac dang tuong tu khic cia LPA: 31,7 nM (16:0), 323 nM (18:0), 107 nM (18:2),
78,2 nM (20:4)

5 Péi v6i cac dang twong ty khac ciia LPA: 2,72 nM (16:0), 30,0 nM (18:0), 5,30 nM
(18:2), 4,46 nM (20:4) |
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YEU CAU BAO HQ
1. Hop chét dugc biéu dién béi cong thirc héa hoc 1 dudi day, hodc mubi duge dung
cua no:
[Cong thic hoa hoc 1]
AL QX

=

R
N~ N7
H

trong doé:
XlaCHvaYlaN;
R 14 indanyl;
: _‘!3'« :j%fl“ [’”A\
Ozj\'bg"Lf;J{ :)\‘

H Mo V , U .
¥, hodc vong dugc chon tu:

\/\\N N RE\’ N N
&/ \s’f A I\/N?‘ O\gf Rb/@ O\Mﬂ1

\
N > N }1 N N}l“
AL GRS l@ 103 I
Rbl R
Ra 4 Ra a
R
- N\
N RN AN A N = P
Rb’ s s s ’Va ﬁb >
trong do

R? 14 hydro, carboxyl, carbamoyl, C1-C10 alkylsulfonylamino, aminosulfonylamino (-

NHSO,NH>), hodc amino;
RP 13 hydro, carboxyl, hodc aminosulfonyl;
m 1 s6 nguyén bang 0, 1, hodc 2:
plao;
L 1a -(CR3R4).C(=0)-, -C(=0)-(CR3R4)a-, -C(=0)-(CRsRe6)s-NH-(CR7Rs)c-, -NH-

(CR7R$)e-C(=0)~(CR5R6)b-, -C(=NRo)-(CR3R4)a-;
R; dén Rg mdi nhém doc 14p 14 hydro hozc C1-C10 alkyl;
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Ry 1a hydroxy;

a 12 sb nguyén tir 1 dén 5;

b va ¢ mdi chi sb doc lap 12 s6 nguyén tir 0 dén 5;

Q 14 heteroarylen c6 nam canh c6 2 hodc 3 nguyén tu khéc loai dugce chon tir nito, oxy, va

luu huynh; .

heteroarylen néu trén cia Q & trén c6 thé con duoc thé tiép bing mot hodc nhiéu nhom thé

dugce chon tir C1-C10 alkyl, C1-C10 alkyl dugc thé halo, hydroxy C1-C10 alkyl, C3-C10

xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, carboxyl, NR11R12, -O(CHz)e R13, -(CH2)R14,

va -C(=O)Ris, trong d6 alkyl, xycloalkyl, aryl, va heteroaryl néu trén co6 thé con dugc thé

tiép bang NR11R12 hodc carboxyl;

Ri1 va Ri2 mdi nhém doc 14p 1a hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroaryl,
“hodc C3-C10 xycloalkyl;

e va £ mdi chi s§ doc 1ap 13 sé nguyén bang tir 0 dén 5;

Ri3 1a hydro, C1-C10 alkyl, C6-C12 aryl, C2-C12 heteroxycloalkyl, hodc carboxyl, trong

do aryl va heteroxycloalkyl néu trén ctia Ri3 ¢ trén ¢6 thé con dugc thé tiép bang mot hoic

nhiéu nhém thé duge chon tir C1-C10 alkyl, C1-C10 alkyl dugc thé halo, va carboxyl;

Ris va Ris mdi nhom doc 1ap 1a C2-C12 heteroxycloalkyl, trong d6 heteroxycloalkyl néu

trén cta Rys va Rys c6 thé 1 vong don, vong ngung ty, hodc vong xo4n bdo hoa hodc chua

bdo hoa, trong d6 CH, trong vong nay co thé dugc thay thé bing oxo va trong d6

heteroxycloalkyl ciia Ri4 va Ris ¢6 thé dugc thé br?mg hodc dugc thé tiép b%lng mot hodc

nhidu nhém thé duge chon tir halogen, C1-C10 alkyl, C1-C10 alkyl dugc thé halo, va C6-

C12 aryl; va

heteroaryl va heteroxycloalkyl néu trén chira it nhét mot nguyén tir khac loai dugc chon tir

nito, oxy, va luu huynh.

2. Hop chét theo diém 1, hoic mubi duoc dung cua nd, trong dé6 A dugc chon tir cac

cau trac dudi day:

0 O
Oy O ™ o Ho{g, H2N‘{<’
O:{\g jl\;i H'Ow{ﬁ\p}i‘ HO}—O/N \;" L\/)\l \; ( /\

\\/N\S’;
HNE N (\NA A~ N N N
RC"IS/\\ " HoN. ,NWL,‘) ]\) N\N | ’ N—QN@
d o O//S\\O im O H 2 [

9
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H } Y N
N~y H \ N/I\N i PN
— ]\/‘ meh;}\ N E v N P <)
N N~ N H N~
5 %
= /\N/g‘» N/‘\,l
ey LI @
_ N Dt
N b O
> , va >
trong do
R¢1a C1-C7 alkyl, hodc amino;
p béng 0;va
m 12 s6 nguyén bang 0, 1, hoic 2.
3. Hop chét theo diém 1, hoic mubi duge dung cua nd, trong d6 L dugce chon tir cac

cau truc dudi day:

o ,
Rq¢ R ORy R . H
‘Igf/ ° EM\ We}\ Kkﬂ/H% /)ﬁrNy’ 9
t N ™ £
/s . s H \ /t o ;\NW
O @] H A/t N
2 S M 2 2 )Va
o

trong do

RY va R® mdi nhom ddc 1ap 1a hydro hodc C1-C7 alkyl;
Rf1a hydroxy,

| s 1a s6 nguyén bang tir 0 dén 3; va

t 1a s6 nguyén bang tir 1 dén 3.

4, Hop chét theo diém 1, hodc mubi dugc dung cta ching, trong d6 Q dugc chon tu:

%N\/S/ ey (o N}f ‘r(jw V{&f ‘x/%%/ ‘r<)\/

H Ri> ‘ Rj }Tg
v i
T

trong do:
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Re 14 hydro hodac C1-C7 alkyl;
R" 13 hydro, hydroxy, NR11R12, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-C7
xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, carboxyl, -O(CHz2)eR13, -(CH2)fR14, hodc -
C(=0)Rjs, trong d6 alkyl, xycloalkyl, aryl, va heteroaryl néu trén ctia R ¢6 thé con dugc
thé bang NR1iR12 hodc carboxyl;
R va Rj2 mdi nhém doc 14p 1a hydro, C1-C7 alkyl, C6-C12 aryl, C2-C12 heferoaryl, hoac
C3-C7 xycloalkyl;
Ri3 la C6-Cl12 aryl, C3-C9 heteroxycloalkyl, hodc carboxyl, trong d6 aryl va
heteroxycloalkyl néu trén ctia R13 ¢ thé con dugc thé tiép bang mot hodc nhidu nhom thé
dugce chon tir C1-C7 alkyl, C1-C7 alkyl dugce thé béng halo, va carboxyl;
R4 va Ris moi nhom doc 1ap 1a C3-C9 heteroxycloalkyl, trong dé heteroxycloalkyl néu
trén ctia Ri4 va Rys c6 thé 1 vong don, vong ngung tu, hodc vong xoin bio hoa hoic chua
bdo hoa, trong d6 CH> trong vong nay c6 thé duoc thay thé bing oxo, va trong d6
heteroxycloalkyl néu trén cua Ri4 vaRis ¢6 thé dwoc thé bang hodc con dugc thé tiép bang
mdt hoic nhiéu nhom thé dugc chon tir halogen, C1-C7 alkyl, C1-C7 alkyl duoc thé halo,
va C6-C12 aryl;
Ri 1 hydro, C1-C7 alkyl, hodc C1-C7 alkyl dugc thé bing halo;
R 1a hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bing halo, C3-C7 xycloalkyl, hogc C6-
C12 aryl;
e 12 s6 nguyén bang tir 0 dén 3; va
f1a sb nguyén bang tir 0 dén 3.
5. Hop chét theo diém 4, hoic mudi duoc dung cuia no, trong d6 R" 1a hydro, hydroxy,
NRiiRp, C1-C7 alk(.>xy, C1-C7 alkyl, hydroxy C1-C7 alkyl, C3-C7 xycloalkyl, C6-C12
aryl, C2-C12 heteroaryl, hodc carboxyl, hodc dugc chon tir:

A 1 o N R
\ O W\’“'"Rk ‘{O\CN\R( K{OQ\R' K{OJT/):]Q \{OMQJQ

b 5

o R;n K\ 0
O
O, o \MU A AMOQ th ; : /\MC@

R™ R"
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R™ RO

e wd o *\‘%

N 8 R

VLO Nﬁ AHURP WQ ‘MO

trong d6 Ri1 va Ri2 mdi nhém doc lap 1a hydro, C1-C7 alkyl, Co6-C12 aryl, hodc C3-C7
xycloalkyl;
R¥ 13 hydro hodc carboxyl;
R! 1a hydro, C1-C7 alkyl, hoac C1-C7 alkyl dugc thé bang halo;
R™ va R" mdi nhoém doc 1ap 1a hydro, C1-C7 alkyl, hodc halogen;
R° 14 hydro hodc C1-C7 alkyl;
RP 1a C6-C12 aryl; va
w 12 s6 nguyén bang tir 0 dén 3.
6. Hop chit theo diém 1, hodc mudi duoc dung ctia né, trong d6 hop chét 1 hop chét
dugc biéu didn béi cong thirc hoa hoc 2 dudi day;
A \E\N
N/)\”/R
trong do
R 14 indanyl;

A dugc chon tir cac cau truc dudi day;

0

O 0 0 HO- HZ”{
o= | i /\1 [< ™

e WA Sy Oy By

N Nj‘k Y N ™~ }‘n N }“\
RC—I};‘TC)L\JN % HQN;Si@ Q NQU HQN“{’L{ D

>\ b Nz

Ne A ~ 4 N HN L A

O:<§ L <7 Y \\jij‘ N@C) %j’
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R¢1a C1-C7 alkyl hodc amino;
p bing 0;
m 12 s nguyén bang 0, 1, hoic 2;

L duogc chon tu:
f{ O R{f ‘ 'e /&IrN
W\ "«“f/lL(j}\ N/E f}/ré%

R

]
f‘\ﬁk@ff‘ \ Rt

, vVa 5

RY va R® mbi nhém doc 1ap 1a hydro hodc C1-C7 alkyl;
Rf1a hydroxy; '

s 12 s6 nguyén bang tir 0 dén 3;

t 1a s6 nguyén bang tir 1 dén 3;

Q dugc chon tir cac cau trac duéi déy:

Re 1a hydro hodc C1-C7 alkyl;
RN 13 hvdro hvdroxv NR11R1». C1-C7 alkoxv. C1-C7 alkvl. hvdroxv C1-C7 alkvl. C3-C7
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xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, hodc carboxyl, hodc dugc chon tu:

2N o e f/\ (\N,R'
S| =RE - \ 4
\{OH(;{\\\\/’) \i \CN\RI \q YO\N),N\,) '?O‘MN\)

Y
S "Rl fw N w

2 S AR R »
0 0, T 0T Ayt
, 5 v >, vVa ;

alkyl, xycloalkyl, aryl, va heteroaryl néu trén cia R" c6 thé con dugc thé bang NR1iR1»
hodc carboxyl;

Ri 12 hydro, C1-C7 alkyl, hoic C1-C7 alkyl dugc thé bang halo;

Ri 13 hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bang halo, C3-C7 xycloalkyl, hoic C6-
C12 aryl;

Ri11 va Ri2 mdi nhém doc 14p 1a hydro, C1-C7 alkyl, C6-C12 aryl, hodc C3-C7 xycloalkyl;
R¥ 1a hydro hodc carboxyl;

R! 14 hydro, C1-C7 alkyl, hoic C1-C7 alkyl dugc thé bing halo;
R™ va R® mdi nhém ddc 14p 1a hydro, C1-C7 alkyl, hodc halogen;

R° 14 hydro hodc C1-C7 alkyl;

RP 1a C6-C12 aryl; va

w 12 s6 nguyén bang tir 0 dén 3.

7. Hop chét theo diém 6, hoic mudi duoc dung ctia né, trong dé:

R 14 indanyl;

A duogc chon tur:

T 30 )“”f)’}‘ﬁ}‘“@
o= | : N N | N
H/L\’)% HO>X_/ f/pk O(\\) ﬁ <\NEQ ﬁ

9
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va
p bang 0;
m 12 s6 nguyén bang 0, 1, hoic 2;

L dugc chon tu:

H

Ry Re
AN ] { N i
kRS e z;’“ AN
, va

kS )
RY va R® mdi nhém ddc 1ap 1a hydro hodc C1-C7 alkyl;
s 1a s nguyén bang tir 0 dén 3;
t 1 s6 nguyén bang tir 1 dén 3;

Q duoc chon tir cac cdu trac dudi day;

Rh
N= N-N
' N~N L 7 }
4 N
2 N}\j r«c)\f Yi{f-(\N Ri'
RJ’ RY
N f“\
, N/
T \’B/ \/()Wf . A

va
Re1a hydro hoac C1-C7 alkyl;
Ri 1a hydro, C1-C7 alkyl, hodic C1-C7 alkyl dugc thé bing halo;
R/ 1a hydro, C1-C7 alkyl, C1-C7 alkyl dugc thé bang halo, C3-C7 xycloalkyl, hodc C6-
C12 aryl;
RP 14 hydro, hydroxy, NR11R12, C1-C7 alkoxy, C1-C7 alkyl, hydroxy C1-C7 alkyl,
C3-C7 xycloalkyl, C6-C12 aryl, C2-C12 heteroaryl, hodc carboxyl, hodc dugc

chon tir:
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B R R
L N ,AH(W AN~ ‘ A\HW
¢ $ e B
3 b ,Va 3

R11 va Rj» moi nhém doc 14p 1a hydro, C1-C7 alkyl, C6-C12 aryl, hodc C3-C7 xycloalkyl;
R¥ 1a hydro ho#c carboxyl;
R! 12 hydro, C1-C7 alkyl, hodc C1-C7 alkyl dugc thé bang halo;
'R™ va R" mbi nhom doc 1ap 1a hydro, C1-C7 alkyl, hogc halogen;
R° 14 hydro hodc C1-C7 alkyl;
RP 1a C6-C12 aryl; va

w 12 s6 nguyén bang tir 0 dén 3.

8. Hop chét theo diém 1, hoic mubi duge dung cda nd, trong d6 hgp chét nay dugc
chon tu:
o ol o
-—4 /\\\ = \
HN N d:) N O)\\i/sN \
'\N/)\N
H

0
0= -
ol v 0T gD
l/k
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H 1L N™ N
\N N H
H b
9
-
g»>%m\ 0

HN
N N
L oA N 3 o
y N — _/ ‘
\'““’/ %O-’J\(‘:N \ / & f \[}I \ /
NéJ\N : NN
H H 2
S
§ [ N
o NN A
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P ~ Oy -
HO, /N \/QO»\/,QN N/ o] O/\\‘(}‘\N N/
q ’.’»"‘IL\ P '
O \N//L‘ﬁ N ﬁ
, 9>
o)
T o thyﬁ NSN Qib
N i ¥ N-N N N h\/\ : ’
L2 - A
H - O 1 \%r}; '\\ /ii} N H
P
H s
N
2% Q
h} ;“ AN i M-
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H (2.3),
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C
N/!\l ]/‘\T/\\(:\J\N P
E{ S~ L\/N SN \—/>
L I 4
N N ~
H (3.3),
N~
e
e g
T -
WS Y
NP E\{ S/
4.1),
P

N N
i 4.3),
0 AN
O \N":E\" T ?)/\T\ 2\1\[ Sy //'"—ﬂ‘\>
H 0 \ 4
'”N/)\N/\/—/ N
H (5.2), va
N 2 N-n
wolo ., o
0
LD
NTN (6.1),

hodc muoi dugc dung cia ching.

10.  Hop chét co cong thirc 2.1:

hodc mudi duge dung cia chung.

11.  Hop chét co cong thirc 2.3:
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hodc mudi duge dung cia chung.

12.  Hop chét c6 cong thirc 3.3:

hodc muoi duge dung cia chung.

13.  Hop chit c6 cong thirc 4.1:

N
M\leﬁ
\N \,\ N

37650

23

3.3

oL BN N N
- N ~

E

O
hodc mubi dugc dung cta chung.
14.  Hop chit c6 cong thirc 4.3:
P
—
N |
N/ﬂ\\/’N
o
hodc mubi duoc dung ctia chiing.
15.  Hop chit c6 cong thirc 5.2:

hodc muoi dugc dung cta ching.

16.  Hop chét c6 cong thirc 6.1:

\‘/N-.. o o
- ]{ATE‘ \ /
\N‘?:‘\P\E y
H
4.1
N/\
L P -
\ﬂ N \
SNTONTTY
H
43
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N 0
N\, / Nu‘N
HN o\ N
|
N/)\N
H

6.1

hodc mudi dugc dung cia chung.

17.  Dugc phém chira hgp chét theo diém 1, hodc hydrat, solvat, hoic mudi duoc dung

cta no, va chat mang dugc dung.

18.  Duoc phim chira hop chit theo diém 9, hodc hydrat, solvat, hoic mudi duge dung
clia n6, va chit mang dugc dung.

19.  Hop chét dugc chon tir:

: (2.1,

(4.1),
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H
O N

o T T TN -

AT T O

QJ\N’“L’)—,

H (5.2), va

N (6]
N N—N
H‘N@NJ{/«O\ N
L
NTN (6.1),

hodc hydrat, solvat, hodc muoi duge dung cua no.

20.  Hop chét ¢6 cong thic 2.1:

o]
N/E\J \/i(\? /\\/;L {\Il /\j _
N':'/I\ N /[\/
H

2.1
hodc hydrat, solvat, hodc mubi dugc dung cua no.

'21.  Hop chit c6 cong thirc 2.3
o |
N]/\N/\’/B\N
N —_
\N \\//i O\ \:N \
H

2.3
hodc hydrat, solvat, hodc mubi duoc dung cua no.

22.  Hop chét c6 cong thirc 3.3:

33
hodc hydrat, solvat, hoac mubi duge dung cua no.

23.  Hop chét ¢6 cong thirc 4.1:
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4.1
hodc hydrat, solvat, hodc mubi duge dung cua no.

24.  Hop chét c6 cong thirc 4.3:

- | [_,—(\\\\_4>
\.Nf’\-ﬁ/ ~/
4.3
hodc hydrat, solvat, hoac mudi dugce dung cua no.
25.  Hop chit co6 cong thirc 5.2:
oM
o= 1 VT U N —
N~ 0 N N \
H F B W,
\Nf‘ \N/
H
5.2
hodc hydrat, solvat, hodc mubi duge dung cua no.
26.  Hop chét c6 cong thirc 6.1:
N"N ? N—N
) N 7\ -
HNC //{/Qo ‘ \)N\ \ /
NN

6.1

hodc hydrat, solvat, hodc mudi dugc dung cua nd.
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