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(21) 1-2022-04746
(57) Sang ché dé cap dén cac hop chat ba vong c6 cong thic |, cac hop chat
nay la c4c chat e ché mot hoac nhiéu enzym FGFR va c6 thé dung dé diéu tri
cac bénh lién quan dén thu thé yéu td sinh trudong nguyén bao soi FGFR
(FGFR: Fibroblast Growth Factor Receptor) nhu bénh ung thu.
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Linh vwe ky thuit dwoce dé cap

Séng ché dé cap dén cac hop chit ba vong, va dugc phém chtra chung, cac hop
chit nay 1a cac chat e ché mot hodc nhiéu enzym FGFR va ¢6 thé hiru dung dé diéu

tri cac bénh lién quan dén FGFR nhu bénh ung thu.
Tinh trang ky thuat ciia sang ché

Thu thé yéu td sinh trudng nguyén bao soi (Fibroblast Growth Factor Receptor
- FGFR) 14 tyrosin kinaza thu thé ma lién két v6i phdi tir yéu t6 sinh truong nguyén
bao s¢i (Fibroblast Growth Factor - FGF). Co bdn protein FGFR (FGFR 1 dén 4) co
kha nang lién két v6i phéi t va tham gia vao vide diéu hoa nhiéu quy trinh sinh 1y ké
c& quy trinh hinh thanh md, tao mach, lanh vét thuong, va diéu hoa trao doi chat. Trong
qué trinh lién két voi phdi tir, cac thu thé nay trai qua quy trinh dime héa va phosphoryl
hoa dan dén viée kich thich hoat tinh ctia protein kinaza va 10i cudn nhiéu protein cap
bén nodi bao. Cac tuong tac nay tao didu kién thuan loi cho viéc hoat hoa chudi chu
trinh phat tin hiéu ndi bao bao gdm Ras-MAPK, AKT-PI3K, va phospholipaza C ma
1a quan trong dbi véi su sinh trudng, ting sinh va sdng st ctia té bao (xem téng quan
trong tai liéu: Eswarakumar et al. Cyfokine & Growth Factor Reviews, 2005). Hi¢n
turong hoat hoa khac thuong chu trinh nay thong qua su biéu hién qua muc cla céc
phéi tr FGF hodc FGFR hodc cac dot bién hoat héa & FGFR c6 thé dén t¢i su hinh
thanh khéi u, phét trién, va khang véi liéu phap diéu tri thong thuong dé tri bénh ung
thu. Trong bénh ung thu & nguoi, cic thay ddi v& mat di truyén bao gdm khuéch dai
gen, thay ddi vi tri ctia nhim séc thé va dot bién sinh dudng dan dén viéc hoat hoa thy
thé khong phu thude vao phdi tir, da duge boc 1. Viée xac dinh trinh tu ADN & quy
mo 16n dbi voi hang nghin mau u da cho thdy rang céc thanh phén ca chu trinh FGFR
nam trong sb céac thanh ph?m thuong bi dot bién & bénh ung thu ctia nguoi. Nhiéu dot
bién trong sb cac dot bién c6 tinh hoat héa nay 1a gidng hét voi cac dot bién ¢ dong
maim ma dan dén hoi ching loan san xuwong. Cac co ché ma dan dén su phét tin hi¢u
bét thuong phu thudc vao phéi tir & bénh clia ngudi bao gdm su biéu hién qua mirc
FGF va cac thay doi trong qué trinh cét ghép FGFR ma dan dén cac thu thé v6i nhiéu
kha ndng lién két phdi tir (xem tong quan trong tai liéu: Knights and Cook

Pharmacology & Therapeutics, 2010; Turner and Grose, Nature Reviews Cancer,
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2010). Do d¢, viéc tao ra cac chét e ché hudng dich FGFR c6 thé 13 hitu dung trong

viéc diéu tri 14m sang c4c bénh ma ¢6 hoat tinh FGF hodc hoat tinh FGFR tang.

Céc loai bénh ung thu ¢6 lién quan dén FGF/FGFR bao gém, nhung khong chi
han ché &: bénh ung thu biéu mé (vi du, bang quang, v, ¢ tir cung, truc trang, mang
trong da con, da day, dau va cb, than, gan, phéi, buéng tring, tuyén tién liét); cac khoi
u 4c tinh sinh huyét (vi du, da u tiy, u bach huyét man tinh, bénh bach cAuté bao T &
nguoi trudong thanh, bénh bach cdu tay bao cp tinh, u bach huyét khong thudc dang
Hodgkin, khéi u tAn tao tang sinh iy, va bénh tdng globulin dai phan to Waldenstrom);
va cac khéi u tan tao khac (vi du, u nguyén bao Xép, u hic sic td, va sacom co van).
Ngoai vai tro trong khéi u tin tao gdy bénh ung thu, su hoat héa FGFR con duoc nhic
dén trong roi loan & bd xuong va rdi loan té bao sun bao g@)m, nhung khong chi han
ché &, loan san sun va hdi chimg cac manh xwong so “han” lai qué sém gay bién dang

dau.

Céc thube m&i van cin duge phét trién khong ngimng dé diéu tri bénh ung thu
va céc bénh khac, va cac chét tc ché FGFR duoc bdc 16 trong ban md ta nay giup dap

ung nhu ciu nay.
Ban chit ky thuit ciia sing ché

Muc dich ctia sang ché 1a d& xudt hop chit méi hitu dung dé dicu tri bénh ung

thu va cac bénh khéc.

Dé dat duge muc dich trén, sang ché d& xuét hop chét c6 cong thire I:
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hodc muoi dugc dung cua no, trong dé cac nhom cau thanh duoc xac dinh dudi day.

Séng ché ciing dé xuét hop chat c6 cong thuc I1, 111, hodc IV:



47570 3316

R7
R6 R8 R
) RS R® o
R® N /“\vv 5 )L
. R N W
R 3
= X R* n3
: R
™ Vi
1 N N
R N H RSN
II 11
R7
RS RS
1
R® NT W R14
R4 R3
R2 Z ‘ A\ \
1 N/
v

hodc muoi dugc dung ctia nd, trong do cac nhom cau thanh duoc xac dinh dudi day.

Sang ché con dé xuét hop chit c6 cong thie V:

hodc mudi duoc dung ctia né, trong d6 cac nhom cAu thanh duoc xac dinh dudi day.
Hon nita, sang ché ciing dé xuét dugc phém chtra hop chét c6 cong thic bat ky
trong sb céc hop chit c6 cong thuc I, I1, III, IV, va V, hodc mudi duge dung cua no,

va it nhat mot chit mang dugc dung.
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Téc gia sang ché cling m6 ta phuong phap diéu tri bénh ung thu & bénh nhén,
phuong phap nay bao gbm viéc cho bénh nhan ding hop chét c6 cong thie bat ky
trong sb cac hop chét c6 cong thire 1, 1L, 111, IV, va V, hoac mudi duoc dung ctia no,

v6i luong hitu hiéu dé dicu tri bénh.

Téc gia sang ché ciing mo ta phuong phép diéu tri bénh tang sinh tay & bénh
nhén, phuong phép nay bao gdm viéc cho bénh nhén dung hop chét c6 cong thirc bt
ky trong sb cac hop chit c6 cong thac L, 11, III, IV, va V, hodc mudi dugc dung ctia nd,

v6i lvong hitu hiéu dé dicu tri bénh.

Téc gia sang ché ciing md ta phuong phép didu tri bénh réi loan xuwong hodc roi
loan sun ¢ bénh nhén, phuong phip nay bao gém viéc cho bénh nhan dung hop chét
c6 cong thirc bét ky trong sb cac hop chit ¢6 cong thue I, 11, IIL, I'V, va V, hodc mubi

dugc dung cta no, voi luong hitu hiéu dé diéu tri bénh.

Téc gia sang ché ciing mo ta viéc st dung hop chét c6 cong thic bét ky trong
sb cac cong thuc I, I1, 111, IV, va V, hodc mudi duge dung cia no, trong viée diéu tri
bénh.

Téc gia sang ché ciing mo ta viéc st dung hop chét ¢o cong thirc bat ky trong
sé céc cong thire L, 11, 1L, IV, va V, hodc mudi dugc dung ciia né, dé bao ché thudc
dung dé diéu tri bénh.

M6 té chi tiét sang ché

Séang ché dé xuat chét e ché FGFR 1a hop chét c6 cong thuc I:

R/
R6 R8
I
RS N W
R4 R3
i |
NN
R’ N
I

hodc mudi duge dung cia no, trong do:

W 1a NR?, O, hoic CR'7R!8;
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nhén A 1a:
R12 R13
R14
S X S, $ a s
Ty )= 1L B
/
61' H ,(?l z ,67” H O,hoécil' H ;
X 1a CRP ho#c N;

Y 1aNR'®, O, hoic S;

Z 1a N hoac CH;

Q 12 khong ¢6 mit, O, NR'®, hogec CR'*R"?;

n bang 0 hoic 1, trong d6 néu n bang 0 thi Q khong c6 mat;
R! 1a H, NRARB, halo, va Ci.; alkyl;

R2 va R3 doc lap duge chon tir H, CN, C(O)NRRY, va Ci7alkyl, trong d6 Ci7
alkyl nay 1a tuy y dugc thé bang 1, 2, hodc 3 nhém thé doc lap duoc chon tir halo, OR?,
CN, NR¢RY, va C(O)NRRY,

hodc R? va R cing v6i nguyén tir cacbon ma ching gin vao tao ra vong
xycloalkyl ¢6 3 dén 7 canh hodc vong heteroxycloalkyl ¢6 4 dén 7 canh, mdi vong tuy
¥ dugc thé bang 1, 2, hogc 3 nhém thé doc 1dp duge chon tir halo, Ci alkyl, Cis
haloalkyl, CN, OR?, SR? C(O)R", C(O)NRCRY, C(O)OR?, OC(O)R®, OC(O)NRRY,
NRCRY, NRCC(O)RP, va NR°C(O)OR?;

R4, RS, RS, R7, va R® doc lap dugce chon tir H, halo, Ci6 alkyl, Ca-6 alkenyl, Co-
¢ alkynyl, Ci haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl co tir 4 dén 10 canh, CN, OR?!, SR, C(O)R"!, C(O)NRS'RY,
C(O)OR®, OC(O)R", OC(O)NRC'R¥, NRCRY, NRC!C(O)RP!, NRC'C(O)OR™,
NR®'C(O)NR¢RY,  C(=NRHR", C(=NR¢H)NRC'RY, NRC!'C(=NR°HNRCRY,
NRC'S(O)RP!, NRC'S(0)R, NReIS(0),NR¢'R?, S(O)R, S(O)NRC'R, S(0)R, va
S(O)NRC'RY; trong d6 mdi nhom Cie alkyl, Ca-s alkenyl, Ca-6 alkynyl, Cs.10aryl, Cs.
10 xycloalkyl, heteroaryl c6 5 dén 10 canh, va nhom heteroxycloalkyl c6 tur 4 dén 10

canh 12 tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5 nhom thé doc 1ap dugc chon tir halo, Ci-
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6 alkyl, Ca alkenyl, Cas alkynyl, Ci haloalkyl, CN, NOg, OR?!, SR?!, C(O)R"!,
C(ONRCIRY,  C(O)OR™, OC(O)RY, OC(O)NR®'RY,  C(=NR*HNR®'R!,
NRC!C(=NReHNREIRY!, NRC'RY!, NRF'C(O)RY!, NR°!'C(O)OR?!, NR*'C(O)NRE'RY,
NREIS(O)RP!, NREIS(O),R®!, NR¢'S(O)NR¢! R¥!, S(O)R”, S(O)NRE'R!, S(O):R"",
va S(O)NRe'RL;

R® 1a H, Ci alkyl, Cas alkenyl, Ca alkynyl, Ce.10 aryl, Cs.io xycloalkyl,
heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl ¢ tir 4 dén 10 canh, Ce.10aryl-Ci-4alkyl,
Cs.10 xycloalkyl-Cia alkyl, (heteroaryl c6 5 dén 10 canh)-Ci4 alkyl, hodc
(heteroxycloalkyl c6 4 dén 10 canh)-Ci. alkyl, trong do mdi nhom Ci alkyl, Cass
alkenyl, Cas alkynyl, Ce.10 aryl, Cs.1o xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci-4 alkyl, Cs.10 xycloalkyl-C.4 alkyl,
(heteroaryl c6 5 dén 10 canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-Ci.4
alkyl 12ty ¥ duoc thé bing 1, 2, 3, 4, hodc 5 nhom thé doc 1ap duge chon tir R™;

mdi nhém R% doc 1ap duoc chon tir Cy', halo, Ci alkyl, Ca6 alkenyl, Co
alkynyl, Ci haloalkyl, CN, NO,, OR?, SR22, C(O)R"2, C(O)NR®R%, C(O)OR™,
OC(O)R??, OC(O)NR®R®, C(=NR)NR*R%, NRC(=NR)NRZR%?, NR“R®,
NR2C(O)RY?, NRC(O)OR™, NR2C(O)NRR®Z, NR2S(0)R, NR2S(0),R",
NR2S(O)NRZR®, S(O)R2, S(O)NR“R%, S(0)R"2, va S(0)2NR“R®, trong d6 moi
nhom Ci alkyl, Ca.6 alkenyl, va Ca. alkynyl 1a tuy y dugc thé bang 1, 2, hodc 3 nhom
thé doc 1ap duoc chon tir Cy', halo, CN, NOa, OR, SR, C(O)R"2, C(O)NR®R®,
C(O)OR*2, OC(0)RY?, OC(O)NR“R®, C(=NR®)NR®?R®%, NRe2C(=NR?)NRR®,
NRSZR®, NR2C(0)RP?, NR2C(O)OR™, NR2C(O)NRZRY, NRS(O)R?2, NRS-
(0)2R%2, NR2S(0),NR*2R%, S(O)R", S(O)NRZR%, S(0),R?, va S(O),NR“R%;

RI0, RI R'Z RI3, R!2 RB2 RM¥ RS, R, vaR"™ doc 1ap dugce chon tir H, halo,
Crs alkyl, Cas alkenyl, Cas alkynyl, Ci haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, CN, NO;, OR®,
SR®, C(O)R", C(O)NR®R®, C(O)OR®, OC(O)R®, OC(O)NR®R®, NR“R®,
NRSC(O)R?, NREC(O)OR®, NRSEC(O)NRPRSB, C(=NR)R, C(=NR®)NR®R®E,
NRSC(=NRZ)NRSRE, NRSS(O)R, NRSS(0)RY, NRSS(0):NRERE, S(O)RY,
S(O)NRSR®S, S(0)RY, va S(0):NRZR¥; trong d6 mdi nhom Ci alkyl, Ca.e alkenyl,
Cas alkynyl, Ceio aryl, Cs.o xycloalkyl, heteroaryl c6 5 dén 10 canh, va
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heteroxycloalkyl cé tir 4 dén 10 canh 1a tuy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhom

thé doc 1ap duoc chon tir R1%%;

mdi nhém R doc 1ap duoc chon tir Cy?, halo, Ci alkyl, Ca alkenyl, Cag
alkynyl, Ci- haloalkyl, CN, NO2, OR®, SR%, C(O)RM, C(O)NR®RE, C(O)OR™,
OC(O)RY, OC(O)NRSR®, C(=NR¥NRURE, NREC(=NR®)NRER®, NRER®,
NREC(O)RY, NREC(O)OR®, NREC(O)NRSRH, NRUS(O)RY, NRES(O):RY,
NRES(O)NRER®, S(O)R, S(OINRPR®, S(O):RY, va S(0)2NRPR®, trong dé mbi
nhom Ci alkyl, Ca alkenyl, va Ca- alkynyl 1a tuy y dugc thé bang 1, 2, hodc 3 nhom
thé doc 1ap duoc chon tir Cy?, halo, CN, NO, OR*, SR®, C(O)R™, C(O)NR®R®E,
C(O)YOR®, OC(O)RY, OC(O)NRPR®, C(=NR#)NRUR®, NRPC(=NR®)NRER®,
NRZR®, NRESC(O)RY, NREC(O)OR®, NRUC(O)NRSR®E, NRBS(O)RY, NRES-
(O)RY, NRVS(0),NRER®, S(0)RY, S(O)NRERE, S(0)2R™, va S(0),NRER;

hodc R'? va R' cung v6i nguyén tr cacbon ma chung gdn vao tao ra nhom
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hodc 7
canh, mdi nhém nay tuy y duoc thé béng 1, 2, hodc 3 nhom thé doc lap dugc chon tu
Cy2, Cis alkyl, Ci.s haloalkyl, halo, CN, OR¥, SR®, C(O)RP, C(O)NRSRE,
C(O)OR®, OC(O)RM, OC(O)NR*R®, NRSRS, NREC(0) R, NRSC(O)NRER®,
NRSBC(0)OR?, C(=NR)NRZR®, NREC(=NRZ)NRSRE, S(O)RY, S(O)NRERE,
S(0)RP, NRS(0)2R, NRS(0),NRERS, va S(0)NR¥R%, trong d6 nhom Ci.s
alkyl néu trén la tuy y duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duoc chon tix Cy?,
halo, CN, OR®, SR®, C(O)R®, C(O)NR%R®, C(O)OR®, OC(O)RY, OC(O)NR“R®,
NRSRE, NRSC(O)RP, NRPC(O)NRZR®E, NRSC(O)OR®, C(=NR®)NR“R®,
NREC(=NRZ)NR®R®,  S(O)R", S(O)NR®R®E,  S(0)RY, NRSS(0),RY,
NRS(0),NRSRE, va S(0),NRPRE;

hodc R'?* va R ciing v6i nguyén tir cacbon ma chung gan vao tao ra nhom
xycloalkyl c6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hodc 7
canh, mdi nhom tuy y dugc thé béng 1, 2, hoac 3 nhom thé doc lap dugc chon tur Cy?,
Ci1.6 alkyl, Ci.¢ haloalkyl, halo, CN, OR®, SR®, C(O)R, C(O)NRSR®, C(O)OR™,
OC(O)RM,  OC(O)NR%R®, NRSRS,  NRSC(O)RP,  NREC(O)NRZR®E,
NRSC(O)OR®, C(=NR®)NR“R®, NRSC(=NRZ)NRSRE, S(O)R", S(O)NR®RS,
S(0)R?, NR%S(0)R>, NRSS(0),NRERE, va S(0),NRSR®, trong d6 nhém Ci-6

alkyl néu trén la tuy y dugc thé bf?mg 1, 2, hodc 3 nhom thé doc lap dugce chon tir Cy?,
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halo, CN, OR®, SR®, C(O)RY, C(O)NRSRE, C(0)OR®, OC(O)R??, OC(O)NRZRE,
NRSRS, NRSC(O)RY, NRSBC(O)NRSRE, NRSC(O)OR®, C(=NRHNRERE,
NRSC(=NRS)NRERS,  S(O)RY,  S(O)NRER®,  S(0)R™,  NRWS(O)R™,
NRSS(0),NRERS, va $(0);NRERE;

hodic R'7 va R'® cling v6i nguyén tir cacbon ma ching gén vao tao ra nhom
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hoac 7
canh, m&i nhom tiy y duogc thé béng 1, 2, hodac 3 nhom thé doc 1ap duoc chon tir Cy?,
C1 alkyl, Ci. haloalkyl, halo, CN, OR®, SR®, C(O)RM, C(O)NRSR®E, C(O)OR®,
OC(O)R™,  OC(O)NR®RY,  NR“R®, NRSEC(O)RP,  NR®PC(O)NRSR®E,
NRSBC(0)OR®, C(=NR®)NRZR®, NRSBC(=NRS)NRERE, S(O)R, S(O)NRSR®,
S(0)RM, NRSS(0),RP, NRSS(0),NRER®, va S(0)NR®RE, trong d6 nhém Ci.e
alkyl néu trén la tuy y dugc thé béng 1,2, hodc 3 nhém'thé’ doc lap dugc chon tu Cy?,
halo, CN, OR®, SR®, C(O)R?, C(O)NR%R®, C(O)OR?, OC(O)R", OC(O)NR®RE,
NRERS, NRBC(O)RM, NREC(O)NRERS, NREC(O)OR?, C(=NR®)NR®R®S,
NRSC(=NRS)NRERE,  S(O)R™,  S(O)NRER®, S(O)RY,  NRSS(0)RYM,
NRSS(0),NRSR®S, va S(0),NRRE;

R!6 va R16 doc 14p duogc chon tr H, Ci.s alkyl, Ca- alkenyl, Ca. alkynyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl ¢ tur 4 dén 10
canh, aryl-Ci.4 alkyl, xycloalkyl-Ci.4 alkyl, (heteroaryl c6 5 dén 10 canh)-Ci.4alkyl, va
(heteroxycloalkyl c6 4 dén 10 canh)-C.4 alkyl, trong d6 mdi nhom Ci. alkyl, Cas
alkenyl, Ca eilkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl co tu 4 dén 10 canh, aryl- C 1.4 alkyl, xycloalkyl-Ci-salkyl, (heteroaryl
¢6 5 dén 10 canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C.4 alkyl 1a tuy
y dugc thé béng 1,2, 3, 4, hodc 5 nhom thé doc 1ap dugc chon tur Cy?, halo, Cy.6 alkyl,
Cas alkenyl, Cae alkynyl, Cis haloalkyl, CN, NOa, OR*, SR*, C(O)R™,
C(O)NR#“R¥, C(O)OR*, OC(O)R™, OC(O)NR#“R¥, C(=NR*)NR*R%, NR*C(=N-
REHNRRY,  NR@R¥,  NR“C(O)R™, NR#C(O)OR*,  NR“C(O)NR“R*,
NR#S(O)RY, NRS(0).R™, NRS(0),NRR¥, S(O)RY, S(O)NR™R%, S(0)RM, va
S(0);NRR#, trong d6 mdi nhoém Ci alkyl, Ca- alkenyl, va Ca alkynyl la tuy ¥
dwoc thé bing 1, 2, hogc 3 nhém thé doc 1ap duge chon tir Cy?, halo, CN, NO,, OR™,
SR# ~ C(O)RY™,  C(O)NR*“RY, C(O)OR*,  OC(O)R™, OC(O)NRR%,
C(=NR*)NR*R%, NRHC(=NRHNRR#, NR“R%, NR“C(0)R™, NR“C(O)OR™,
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NRHC(O)NRURY,  NRUS(O)RY, NRS(0)R™, NRS(0),NR“R¥, S(O)R™,
S(O)NR¥RH, S(0),RY, va S(O)NRR%;

RA va R® doc 1ap duge chon tir H, Ci4 alkyl, Ci4 haloalkyl, Ca.4 alkenyl, Ca4
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl ¢c6
tir 4 dén 10 canh, Ce.10aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢6 5 dén
10 canh)-Ci.4 alkyl, hodc (heteroxycloalkyl ¢6 4 dén 10 canh)-C).4 alkyl, trong d6 moi
nhom Ci.4 alkyl, Co4 alkenyl, Ca- alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.io
xycloalkyl-Ci.4 alkyl, (heteroaryl c6 5 dén 10 canh)-C4 alkyl, va (heteroxycloalkyl c6
4 dén 10 canh)-Ci.4 alkyl 12 tuy y duoc thé béng 1, 2, hoac 3 nhom thé doc lap dugc
chon tir OH, CN, amino, halo, Ci-4 alkyl, C1.4 alkoxy, Ci.4 alkylthio, Ci4 alkylamino,
di(Ci-4 alkyl)amino, Ci-4 haloalkyl, va Ci.4 haloalkoxy:;

Cy!, Cy?, va Cy? doc 1ap duge chon tir Ce-10aryl, Cs.ioxycloalkyl, heteroaryl c6
5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, mdi nhom 1a tuy y duge thé bang
1, 2, 3, 4, hodc 5 nhom thé doc lap dugc chon tir halo, Ci alkyl, Ca6 alkenyl, Ca-e
alkynyl, Ci. haloalkyl, Cs.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢ 5 dén 10 canh,
heteroxycloalkyl ¢6 3 dén 10 canh, CN, NO, OR®, SR®, C(O)RP, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NRSR®, NRSC(O)RP, NRSC(O)OR®,
NRSC(O)NRSRE,  C(=NR®)RY, C(=NR®)N R%R®, NRSC(=NR®)NRSR®,
NRS(0)RP, NRPS(0),R?S, NRS(0),NRPR®, S(O)RM, S(O)NRSR®E, S(0),R>, va
S(O);NRSRY; trong d6 mdi nhém Cig alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.
10 xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh la
tuy y duoc thé béng 1, 2, 3, 4, hodc 5 nhom thé doc 1ap duge chon tir halo, Ci alkyl,
Ca.6 alkenyl, Cas alkynyl, Ci haloalkyl, CN, NO2, OR®, SR®, C(O)R®, C(O)N-
RSRY, C(O)OR®, OC(O)R, OC(O)NR®R®E, C(=NR®)NR®R®,
NRC(=NR®)NRSRE, NRR®, NRSC(O)R, NRPC(0O)OR®, NRSC(O)NR¥R®,
NRSS(0)RPS, NRS(0);R, NR® S(0);NRSRE, S(O)RY, S(O)NR“R®, S(0)R®, va
S(0),NR®R®;

mdi nhom R, R, Re, R4, R#!, RP! Re!, RY! R#2, RP? R, R4 R* R RS RS,
R RM R va R% R®, R, R%, va R® doc 1ap duogce chon tir H, Cis alkyl, Ci4
haloalkyl, Ca-6 alkenyl, Ca.6 alkynyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10
canh, heteroxycloalkyl co tir 4 dén 10 canh, Ce-10 aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci-4
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alkyl, (heteroaryl c6 5 dén 10 canh)-Ci.4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10
canh)-C1.4 alkyl, trong d6 mdi nhom Cis alkyl, Ca alkenyl, Ca-6 alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh,
Ce-10 aryl-Ci alkyl, Cs.10 xycloalkyl-Ci alkyl, (heteroaryl c6 5 dén 10 canh)-Ci4
alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C.4 alkyl 1a thy y dugc thé bang 1, 2, 3,
4, hodac 5 nhom thé doc 1ap duge chon tir Ci4 alkyl, Ci.4 haloalkyl, halo, CN, OR,
SR, C(O)R®, C(O)NR®RY, C(O)OR™, OC(O)R", OC(O)NR®R%¥, NR®R®,
NRC(O)R®®, NRC(O)NRRY, NRC(O)OR?, C(=NR)NRRY,
NRUC(=NR)NR®RY,  S(O)R", S(O)NRSR®,  S(0)RY,  NRS(O)R™,
NRS(0),NR®RY, va S(0),NRR;

hodc nhoém bat ky trong s6 R® va RY cung v6i nguyén tir N ma ching gan vio
tao ra nhom heteroxycloalkyl ¢ 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2, hodac 3
nhom thé doc 1ap duoc chon tir Cig alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4 dén
7 canh, Ce-10 aryl, heteroaryl c¢6 5 dén 6 canh, Cy haloalkyl, halo, CN, OR®, SR*,
C(O)RY, C(O)NRR%, C(O)OR¥, OC(O)R%,  OC(O)NR®RY, NR®RY,
NRC(O)R, NRC(O)NRRY, NRC(O)OR?, C(=NR)NRRY,
NRC(=NR)NRRS, S(O)R, S(O)NRUR®, S(0)2R?, NRS(0)2R%, NR®S(O)»-
NRRY va S(O)NRURY, trong d6 mdi nhom Cis alkyl, Csz xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce-10 aryl, va heteroaryl ¢6 5 dén 6 canh la ty y
duoc thé bé“mg 1, 2, hodac 3 nhom thé doc lap duogc chon tir halo, CN, OR?®, SR#S,
C(O)RY, C(O)NRRY,  C(O)OR™, OC(O)R", OC(O)NR®R®, NR*R%,
NRC(O)RY, NRPC(O)NR®RY, NR®UC(O)OR™, C(=NR)NRR, NR®C(=N-
REONRRE, S(O)RY, S(O)NR®RY, S(0)R, NR¥S(0),R?, NR¥S(0),NR®R®, va
S(O)NRRY,;

hogc nhom bét ky trong s cac nhom Re! va R4 cung v&i nguyén tir N ma ching
gén vao tao ra nhoém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hodc 3 nhom thé doc lap duge chon tir Ci6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce.10 aryl, heteroaryl c6 5 dén 6 canh, C.¢ haloalkyl, halo, CN, OR,
SR, C(O)RY, C(O)NR®RY, C(0O)OR®*, OC(O)R, OC(O)NR®R, NRR®,
NRC(O)R?, NRCC(O)NRR, NRC( O)OR?, C(=NR)NR*R, NRC(=NR)-
NRR S(O)RP, S(O)NR®R, S(0)RY, NRS(0).R", NRS(0),NR®R®, va S(-
0)NRRY, trong d6 mdi nhom Ci.¢ alkyl, Cs7 xycloalkyl, heteroxycloalkyl ¢6 4 dén
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7 canh, Ce.10 aryl, va heteroaryl co 5 dén 6 canh 14 tuy y duoc thé béng 1, 2, hodac 3
nhom thé doc 1ap duge chon tir halo, CN, OR®, SR, C(O)R®, C(O)NRR®,
C(O)OR®*, OC(O)R, OC(O)NR®R®, NRER6, NROC(O)RP®, NRCC(O)NR®R®,
NRC(O)OR?, C(=NR)NR®R®, NRC(=NR)NR®R%, S(O)R, S(O)NRCOR,
S(0)RP, NR6S(0)2R, NRS(0),NRPRY, va S(0);NRR®;

hoic nhém bat ki trong sé cac nhom R va R% ciing v6i nguyén tir N'ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé bﬁmg 1,2,
hodc 3 nhom thé doc 1ap duge chon tir Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6
4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh, Ci.¢haloalkyl, halo, CN, OR,
SR C(O)R", C(O)NR®RY, C(0O)OR®, OC(O)R", OC(O)NRR, NRR,
NRC(O)R, NRC(O)NRRY, NRC(O)OR, C(=NR)NRRY,
NRC(=NRENRCR®,  S(O)RS, S(O)NRER®,  S(0)R, NRS(0),RS,
NRS(0);NR®RY, va S(0);NR¥R®, trong do mdi nhom Ci alkyl, Cs.7 xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce-10 aryl, va heteroaryl c6 5 dén 6 canh l1a tuy y
duoc thé béng 1, 2, hodc 3 nhéom thé doc lap duge chon tir halo, CN, OR?, SR,
C(O)RP,  C(O)NRRY, C(O)OR*,  OC(O)R, OC(O)NR®R%®,  NRRY,
NRC(O)R, NRC(O)NRRY, NRC(O)OR®, C(=NR)NRR,
NRC(=NR)NR®RY®,  S(O)R, S(O)NRRY®,  S(O)R™, NRS(0),R,
NRS(O);NRRYS, va S(O)2NRURY;

hodc nhém bat ky trong s cdc nhom R va R® cung v6i nguyén tr N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hodc 3 nhém thé doc 1ap dugce chon tir Ci6 alkyl, Cs7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce.10 aryl, heteroaryl c6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR®,
SR, C(O)R®, C(O)NRRY, C(O)OR™, OC(O)R®, OC(O)NRRY, NRUR®,
NRC(O)RP®, NR®C(O)NR®R®, NRC(O)OR?, C(=NR)NR*R®, NRC(=NR)-
NRRY, S(O)RY, S(O)NRR, S(0),R"S, NRS(0),R", NRS(0),NRRY, va
S(0),NRR%, trong d6 mdi nhom Ci. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl co 4
dén 7 canh, Ce-10 aryl, va heteroaryl c6 5 dén 6 canh 1a thy y dugc thé bang 1, 2, hodc
3 nhém thé doc 1ap duge chon tir halo, CN, OR®, SR, C(O)R", C(O)NR®R,
C(O)OR?, OC(O)R™, OC(O)NRR%, NRR®, NRC(O)RP, NRC(O)NR®R,
NRC(O)OR?, C(=NR)NRR, NRC(=NR®)NRR, S(O)R, S(O)NRCORY,
S(0)RY, NR¥S(0)2R", NRS(0);NRFRYS, va S(0)2NRRY;
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hoic R® va R% bt ky cing v6i nguyén tir N ma chiing gén vao tao ra nhém
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé bé’mg 1, 2, hodc 3 nhom thé doc
lap dugc chon tir Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4 dén 7 canh, Ce.10
aryl, heteroaryl ¢6 5 dén 6 canh, Ci haloalkyl, halo, CN, OR™, SR, C(O)R"S,
C(O)NR®RY, C(O)OR¥, OC(O)R, OC(O)NRR®, NR®R¥, NR“C(O)R",
NRC(O)NR®R, NRUC(O)OR®, C(=NR®)NR®R®, NRC(=NR)NRR*,
S(O)RY,  S(O)NR®RY,  S(O).R", NRS(0)RY,  NRS(O)NR®RY,  va
S(0)NR¥R®, trong d6 mdi nhém Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl ¢6 4
dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh tuy y dugc thé bﬁng 1,2, hodc 3
nhém thé doc 14p duoc chon tir halo, CN, OR®, SR, C(O)R®, C(O)NRR®,
C(0)OR®, OC(O)RY, OC(O)NRRY, NR®R, NRC(O)RP, NROC(O)NRRY,
NRSC(O)OR?, C(=NR)NR®R®, NRC(=NR®)NR®RY, S(O)RY, S(O)NR®R®,
S(0)R", NRS(0),R", NR¥S(0),NR¥R®, va S(O),NRRY;

hodc nhom bt ki trong s6 cac nhom R va RY bat ky cung v6i nguyén tir N
ma ching gén vao tao ra nhém heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tury y duoc thé
bang 1, 2, hoic 3 nhém thé doc lap duogc chon tir Cig alkyl, Cs7 xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce-10aryl, heteroaryl ¢6 5 dén 6 canh, Ci.¢ haloalkyl,
halo, CN, OR#, SR*, C(O)R®, C(O)NR®R®, C(O)OR®, OC(0O)R", OC(O)NRRY,
NRER, NRC(O)R, NRUC(O)NRPR, NR®C(O)OR, C(=NR)NRR, NR
C(=NRE)NRRY, S(O)R®S, S(O)NRCRY, S(O)2RS, NRCS(0)R,
NRS(0);NR®R, va S(0),NR®R®, trong d6 mdi nhom Cis alkyl, Cs.7xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh la tuy y
dwoc thé bing 1, 2, hodc 3 nhém thé doc 14p duge chon tir halo, CN, OR®, SR,
C(O)R®,  C(O)NRRY, C(O)OR™, OC(O)RY, OC(O)NRR®, NR“R®,
NRC(O)R®, NRC(O)NRR®, NRC(O)OR?, C(=NR)NRR,
NRC(=NR)NRCR®,  S(O)R, S(O)NRR®,  S(O)R", NRS(0)R®,
NRS(0),NRR%®, va S(0);NR®R;

mdi nhom Re!, R, RS, R, va R® doc lap duge chon tir H, Ci4 alkyl, CN,
OR, SR S(0),R", C(O)R?®, S(0),NRRY, va C(O)NRRY;

mai nhom R, RP, R, va R doc 1ap duge chon tir H, Ci4 alkyl, Ci.4 haloalkyl,
Ca.4 alkenyl, va Ca4 alkynyl, trong d6 Ci alkyl, C2-4 alkenyl, va Cz4 alkynyl la tuy y
duoc thé béng 1, 2, hodc 3 nhom thé doc 14p duogc chon tir OH, CN, amino, halo, Ci4
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ool

lkyl, Cr.s alkoxy, Ci.q alkylthio, Ci.4 alkylamino, di(Ci-4 alkyl)amino, C1-4 haloalkyl,

VA Y

J o
va Ci.4 haloalkoxy;

hosic nhom bat k¥ trong s6 cac nhém R va R% cung v6i nguyén tir N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hodc 3 nhém thé doc lap dugc chon tir OH, CN, amino, halo, Ci-6alkyl, C1.4 alkoxy,
Ci.4 alkylthio, Ci.4 alkylamino, di(Ci-4 alkyl)amino, Ci.4 haloalkyl, va Ci.4 haloalkoxy;

va
mdi nhom R doc 14p duoc chon tir H, Craalkyl, va CN;

vGi diéu kién néu nhin A c6 cdng thue:

B p
| A\

¥ N

W la NR?;

mdi nhom R, R2, R3 déu 1a H; va

R’ 1a Ci6 alkyl;

thi it nhAt bén nhom trong s cdc nhom R, RS, R, R7, va R® khong phai 1a H.

Theo mot sb phuong én, sang ché dé cép dén chét @e ché FGFR la hop chit c6

cong thue I

R7
RS R8
il
RS N W
R4 R3
i |
N
R’ N
I

hodc mudi dugc dung cua no, trong do:

W 12 NR? hoic O;
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R']Z R13 R14

X 1a CRP hodc N;

Y 1a NR'S, O, hodc S;

7 1a N hodc CH;

Q 1a khong c¢6 mit, O, NR'® hogc CR'*R";

n bang 0 hoc 1, trong d6 néu n bang 0 thi Q khong c6 mat;
R!1a H, NRARB, halo, va Ci-; alkyl;

R2 va R3 doc 1ap dugce chon tir H, CN, C(O)NRRY, va Ci7 alkyl, trong d6 Ci
alkyl la tuy y duoc thé béng 1, 2, hoac 3 nhom thé doc 1ap duge chon tir halo, OR?,
CN, NRRY, va C(O)NR°RY,

hogc R? va R® cling v6i nguyén tir cacbon ma ching gdn vao tao ra vong
xycloalkyl ¢6 3 dén 7 canh hoidc vong heteroxycloalkyl ¢6 4 dén 7 canh, mdi nhom
nay tiy ¥ duge thé bing 1, 2, hoge 3 nhom thé doc 14p duge chon tir halo, Cis alkyl,
Ci¢ haloalkyl, CN, OR? SR?, C(O)R®, C(O)NR°RY, C(O)ORY, OC(O)R®,
OC(O)NRCRY, NR°RY, NRCC(O)R®, va NR°C(O)OR?;

R4, RS, RS, R7, va R® doc 1ap dugce chon tir H, halo, Ci6 alkyl, Ca- alkenyl, Cs-
¢ alkynyl, Cis haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 3 dén 10 canh, CN, OR?2!, SR&!, C(O)RP!, C(O)NRC'R",
C(O)OR®, OC(O)RY, OC(O)NRRY, NRURY, NRC'C(O)R®, NRT'C(O)OR*,
NRCIC(ONREIRY,  C(=NRHR®!,  C(=NR®HNRC'RY,  NR'C(=NR*)NR*'R®,
NREIS(O)RY!, NR'S(0),RY!, NRIS(0),NRRY, S(O)RY, S(O)NR®'R!, S(0)2R™, va
S(0),NR'R%; trong d6 mdi nhom Ci-6 alkyl, Ca-6 alkenyl, Ca-¢ alkynyl, Ce.10aryl, Cs-
1o xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl c6 3 dén 10 canh 1a tuy
y duoc thé bang 1,2, 3, 4, hodc 5 nhom thé ddc 14p dugc chon tir halo, Ci.g alkyl, Ca-6
alkenyl, Ca-¢ alkynyl, Ci- haloalkyl, CN, NO», OR2!, SR2!, C(O)RP!, C(O)NR®'RY,
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C(0)OR®!, OC(O)RY, OC(O)NRERY, C(=NR)NR'R!, NR¢'C(=NR*)NR*'R,
NRCIRY,  NRCC(O)RY,  NRC!C(O)OR*, NRE'C(O)NRC'RY,  NRC'S(O)R",
NRC'S(O)RP,  NRCIS(O),NRC'RY,  S(O)RY, S(O)NR®'RY,  S(O)2R", va

S(O)NRERY;

R® 1a H, Cis alkyl, Ca alkenyl, Cas alkynyl, Ce.10 aryl, Cs.i0 xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, Cs.10 aryl-Ci.4 alkyl,
Cs.10 xycloalkyl-Ci4 alkyl, (heteroaryl c6 5 dén 10 canh)-Ci4 alkyl, hodc
(heteroxycloalkyl c¢6 3 dén 10 canh)-C).4 alkyl, trong do mdi nhom Ci. alkyl, Cas
alkenyl, Cas alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c6 3 dén 10 canh, Ce.10 aryl-Ci-4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl,
(heteroaryl ¢6 5 dén 10 canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 3 dén 10 canh)-Ci.4
alkyl 14 tily y duoc thé bing 1, 2, 3, 4, hodc 5 nhom thé doc 1ap dugce chon tir R™;

mdi nhém R doc 1ap dugc chon tur Cy!, halo, Ci6 alkyl, Ca alkenyl, Ca.s
alkynyl, Ci- haloalkyl, CN, NO,, OR®, SR?, C(O)RY2, C(O)NR“R%, C(O)OR™,
OC(O)R®%, OC(O)NRR®, C(=NR?)NR“R?%, NR2C(=NR?)NRZR¥, NR“R®,
NR2C(O)RY2, NR2C(0)OR®, NRZC(O)NRZRE, NRE2S(O)RP?, NRS(0)R,
NRS(0);NR2R2, S(O)R"?, S(O)NRZRE, S(0)R"?, va S(0),NRZR%, trong d6 mdi
nhém Ci.6 alkyl, Ca- alkenyl, va Ca alkynyl la tuy y duge thé bang 1, 2, hodc 3 nhom
thé doc 14p duoc chon tir Cy', halo, CN, NO,, OR®, SR, C(O)R"?, C(O)NRSZR%,
C(O)OR%, OC(0)R??, OC(O)NR“R?%, C(=NR2NRZRE, NR2C(=NR“?)NR“R®,
NRER®,  NR2C(O)RY?,  NRC(O)OR®, NRS2C(O)NRZR¥,  NR2S(O)R,
NRSS(0)R2,  NRZS(0),NR2ZRE,  S(O)R™, S(O)NRZR®,  S(O)R™, va
S(0),NR2R%;

RI0O R! RI2Z R, R™22 R12 R va R doc 1ap duge chon tir H, halo, Ci.6 alkyl,
Ca. alkenyl, Ca-s alkynyl, Ci.s haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl co 5
dén 10 canh, heteroxycloalkyl ¢6 3 dén 10 canh, CN, NO,, OR®, SR*, C(O)R,
C(O)NR®R®, C(O)OR®, OC(O)R", OC(O)NR®R®, NR®R®, NR®C(O)R™,
NR®C(O)OR®, NRSC(O)NR®R®, C(=NR*)R, C(=NR®)NR®R®E,
NRESC(=NRS)NRERE, NRPS(O)R, NR“S(0)R”, NRSS(0):NRSRE, S(O)R,
S(O)NR®R®, S(0)RY, va S(0)2NR“R¥; trong d6 mdi nhom Ci alkyl, Ca.s alkenyl,
Cas alkynyl, Ce10 aryl, Cs-o xycloalkyl, heteroaryl ¢ 5 dén 10 canh, va
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heteroxycloalkyl c6 3 dén 10 canh 13 thy v duoc thé bang 1, 2, 3, 4, hodc 5 nhom thé

doc 1ap duogc chon tir R1%;

mdi nhém R1% doc 1ap duoe chon tir Cy?, halo, Ci-6 alkyl, Co alkenyl, Caug
alkynyl, Ci.¢ haloalkyl, CN, NOa, OR®, SR®, C(O)R", C(O)NRSR®, C(O)OR®,
OC(O)R, OC(O)NRR®E, C(=NR®)NR®R®, NREC(=NRZ)NRSRE, NRZR®,
NRSEC(O)RY, NR®C(O)OR®, NRSC(O)NRSPRSB, NREBS(O)R, NRSS(0)R,
NRSS(0),NRERE, S(O)R, S(O)NRSR®, S(0)RM, va S(0):NR“R®E, trong d6 moi
nhom Ci alkyl, Ca.6 alkenyl, va Ca alkynyl la tuy y dugc thé bang 1, 2, hodc 3 nhom
thé doc 1ap dugc chon tir Cy?, halo, CN, NO, OR®, SR#, C(O)R™, C(O)NRR®E,
C(O)OR®, OC(O)R™, OC(O)NRSR®, C(=NRS)NRZRP, NREC(=NRF)NRSRE,
NRSR®E,  NRSC(O)RM,  NR®C(O)OR®, NRSEC(O)NRSR®S,  NR“S(O)R”,
NRSS(0)R,  NRSS(0)NRPRYE, S(O)R?,  S(O)NR®RE, S(ORRY,  va
S(0):NR®R%,

hodc R!? va R'® cling v6i nguyén tlr cacbon ma chung gAn vao tao ra nhom
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hodc 7
canh, mdi nhom tuy y dugc thé bang 1, 2, hodc 3 nhém thé doc 1ap dugce chon tir Cy?,
C.6 alkyl, C1.6 haloalkyl, halo, CN, OR®, SR, C(O)RY, C(O)NR®RE, C(O)OR®,
OC(O)RY,  OC(O)NR®R®, NRSRSB,  NRSC(O)RM,  NREC(O)NRER®,
NRSC(0)OR®, C(=NRS)NR“R®, NRSBC(=NR)NRSRE, S(O)RP, S(O)NRSRE,
S(0)RY, NRS(0)2R, NRSS(0)NRERSB, va S(0):NRPR®, trong d6 nhom Ci-
alkyl néu trén la tuy y duge thé béng 1, 2, hodac 3 nhom thé doc lap duge chon tur Cy?,
halo, CN, OR®, SR®, C(O)R™, C(O)NRSR®, C(O)OR®, OC(O)R??, OC(O)NR®R®,
NRERS, NRSC(O)RY, NRSC(O)NRSR®, NRSC(O)OR®, C(=NR¥®)NR“R®,
NRESC(=NRSNRSRE,  S(O)RY, S(O)NRSR®E,  S(O)R™, NRSS(0),RY,
NRSS(0)NRPRE, va S(0)NR“R%;

hogc R12% va R' cling v6i nguyén tir cacbon ma ching gan vio tao ra nhom
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7
canh, moi nhom tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc 1ap dugc chon tu Cy?,
Ci. alkyl, Ci-¢ haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NRSR®, C(O)OR®,
OC(O)R”,  OC(O)NR®R®, NRSRE,  NRSC(O)RP,  NRSC(O)NRUR®,
NRSC(0)OR®, C(=NRZ)NR“R®, NRESC(=NRS)NRERS, S(O)R, S(O)NRSR®,
S(0)R"3, NRPS(0)R, NRSS(0):NRERE, va S(0)2NR“R®, trong d6 nhém Ci-g
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alkyl néu trén la tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc 1ap duoc chon tur Cy?,
halo, CN, OR®, SR®, C(O)R", C(O)NR*R®, C(0)OR®, OC(0)R, OC(O)NRZR®,
NRSR®, NREC(O)RP, NRESC(O)NRSR®, NRSC(O)OR®, C(=NRP)NRSR®E,
NRSC(=NRS)NRSRE,  S(O)R, S(O)NRSR®,  S(0)R™, NR&S(0)R,
NRS3S(0),NRPRE, va S(O)NR“RE;

R!6 va R'6* doc 1ap duge chon tir H, Ci.¢ alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh,
aryl-C14 alkyl, xycloalkyl-Ci.4 alkyl, heteroaryl-Ci-4 alkyl, va heteroxycloalkyl-Ci.4
alkyl, trong d6 mdi nhém Cis alkyl, Ca. alkenyl, Cas alkynyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, Cg.10 aryl-
Ci4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢6 5 dén 10 canh)-Ci4 alkyl, va
(heteroxycloalkyl ¢6 3 dén 10 canh)-Ci.4 alkyl 1a thy y dugc thé bang 1, 2, 3, 4, hodc
5 nhém thé doc 1ap duge chon tir Cy?, halo, Ci alkyl, Ca-s alkenyl, Ca-6 alkynyl, Ci6
haloalkyl, CN, NO;, OR*, SR*, C(O)R™, C(O)NR™R®, C(O)OR*, OC(O)R™,
OC(O)NR¥“R#, C(=NR*)NR*R%, NRC(=NR#)NR*R%, NR*“R%, NRC(O)RY,
NRC(O)OR*, NR°4 C(O)NRR¥, NR¥S(O)R™, NR#S(0),R?, NR4S(O)NRH“RH,
S(O)RY, S(OINRRH, S(O)R, va S(0).NR*R*, trong d6 mdi nhém Ci alkyl, Ca-
6 alkenyl, va Ca.¢ alkynyl 1a tury y duoc thé bﬁmg 1, 2, hodc 3 nhém thé doc lap duoc
chon tr Cy°, halo, CN, NO;, OR™, SR*, C(O)RY, C(O)NR¥R*, C(O)OR™,
OC(O)R™, OC(O)NR™R¥, C(=NR®)NR*R%, NR C(=NR#)NR*R¥, NR“R%,
NRC(O)RY, NR*C(O)OR, NR* C(O)NR“R#, NR**S(O)R*, NR** S(O)RM, NR*
4S(0)NRR*, S(O)R™, S(O)NR™R¥, S(0)R™, va S(0)2NR&R%;

RA va RB doc 1ap duoc chon tir H, Ci4 alkyl, C1.4 haloalkyl, Ca.4 alkenyl, Ca.4
alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 3 dén 10 canh, heteroxycloalkyl c6
3 dén 10 canh, Ce.10 aryl-Ci.4 alkyl, Cs.10xycloalkyl-Ci.4 alkyl, (heteroaryl c6 5 dén 10
canh)-C14 alkyl, hodc (heteroxycloalkyl ¢6 3 dén 10 canh)-Ci.4 alkyl, trong do moi
nhom C1.4 alkyl, Co.4 alkenyl, Ca.4 alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5
dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, Ce.10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-
C1.4 alkyl, (heteroaryl c6 5 dén 10 canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 3 dén 10
canh)-Ci.4 alkyl la tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc 1ap duoc chon tur
OH, CN, amino, halo, Ci.4 alkyl, Ci.4 alkoxy, Ci.4 alkylthio, Ci4 alkylamino, di(Ci4
alkyl)amino, Ci.4 haloalkyl, va Ci.4 haloalkoxy;
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Cy', Cy?, va Cy? doc lap duogce chon tir Csro aryl, Cs-io xycloalkyl, heteroaryl ¢6
5 dén 10 canh, heteroxycloalkyl ¢6 3 dén 10 canh, m6i nhom nay tuy y duoc thé bang
1, 2, 3, 4, hoac 5 nhom thé doc lap dugc chon tur halo, Cis alkyl, Ca-e alkenyl, Ca-6
alkynyl, Ci haloalkyl, Ce.10 aryl, Cs.1o xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl ¢6 3 dén 10 canh, CN, NO2, OR®, SR, C(O)R®, C(O)NR®R®,
C(O)OR®, OC(O)R™, OC(O)NR%R®, NRSRE, NRSC(O)RP, NRC(O)OR®,
NRSC(O)NRPSRY,  C(=NR®)R, C(=NR®)NR®R®, NRC(=NR)NRSR®,
NRS(O)R, NRPS(0)RP, NRSS(0),NR“R®, S(O)RY, S(O)NRSR®, S(0)R™, va
S(0)NR®RY; trong d6 mdi nhom Ci alkyl, Ca-s alkenyl, Ca.6 alkynyl, Cs-10aryl, Cs.
1o xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl c6 3 dén 10 canh 14 thy
y dugc thé béng 1,2, 3,4, hoac 5 nhom thé doc 1ap duoc chon tir halo, Ci-6 alkyl, Ca.g
alkenyl, Ca. alkynyl, Ci. haloalkyl, CN, NOa, OR®, SR®, C(O)R®, C(O)NR*R®,
C(O)OR®, OC(O)RY, OC(O)NR®R®, C(=NR)NRSRY, NRSC(=NR®)NR“R®,
NRSRE,  NRSC(O)RP,  NR®C(O)OR®, NRESC(O)NRSRYS,  NRSS(O)R™,
NRSS(0)RYS,  NRSS(0)NRER®,  S(O)R®, S(ONRSR®,  S(O)pR™, va
S(0)2NR*R%;

mdi nhém R?, RY, Re, RY, Ra!, RP! R, RY, R#2, R"?, R, R®, R®, RM RS RS,
R#4 RP, R, va R%, R®5, RP, R®, va R® doc 1ap dugce chon tir H, Cis alkyl, Ci
haloalkyl, Ca.6 alkenyl, Ca.6 alkynyl, Cs-10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10
canh, heteroxycloalkyl c6 3 dén 10 canh, Ce-10 aryl-Ci. alkyl, Cs.10 xycloalkyl-Ci.4
alkyl, (heteroaryl c6 5 dén 10 canh)-Ci.4 alkyl, hodc (heteroxycloalkyl ¢6 3 dén 10
canh)-Ci. alkyl, trong do mdi nhom Ci alkyl, Ca. alkenyl, Ca-¢ alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢ 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, Ce-10
aryl-Ci.4 alkyl, Cs-10 xycloalkyl-Ci.4 alkyl, (heteroaryl c6 5 dén 10 canh)-Ci.4 alkyl, va
(heteroxycloalkyl c6 3 dén 10 canh)-C.4 alkyl 1a tuy y duoc thé bang 1, 2, 3, 4, hodc
5 nhom thé doc 1ap duoc chon tir Ciu alkyl, Ci4 haloalkyl, halo, CN, OR?, SR,
C(O)RY,  C(O)NRRY, C(O)OR®,  OC(O)R, OC(O)NR®R%,  NRR®,
NRC(O)R", NRC(O)NR®R®, NRC(O)OR, C(=NR)NR®R®,
NRC(=NR®)NRR®,  S(O)R, S(O)NRR®,  S(O)R, NRS(0),RPS,
NR6S(O)NRUR®, va S(0),NRR®;

hodc nhom bat ky trong s6 cac nhom R va RY ciing v6i nguyén tr N ma ching

gén vao tao ra nhom heteroxycloalkyl ¢6 3-, 4-, 5-, 6-, hodc 7 canh tuy y dugc thé bang
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1,2, hodc 3 nhom thé doc 1ap duoc chon tir Ci6 alkyl, Cs.7xycloalkyl, heteroxycloalkyl
c6 3 dén 7 canh, Ce.10 aryl, heteroaryl ¢6 5 dén 6 canh, Ci-¢ haloalkyl, halo, CN, OR®®,
SR, C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR®RY, NRR®,
NRC(O)R, NRC(O)NRRY, NRC(O)OR?, C(=NR)NRCR,
NRC(=NRNRCR®, S(O)R®, S(O)NR®R®, S(0)RY, NR®S(0)R, NR®S-
(O)NR®R%, va S(O)NRRY, trong d6 mdi nhom Ci alkyl, Cs.7xycloalkyl, hetero-
xycloalkyl ¢6 3 dén 7 canh, Ce.10 aryl, va heteroaryl c¢6 5 dén 6 canh la tuy y dugc thé
bang 1, 2, hodc 3 nhém thé doc lap duge chon tir halo, CN, OR®, SR, C(O)RY,
C(O)NRR%, C(O)OR*, OC(O)R™, OC(O)NR®R%¥, NR®R%¥, NR®C(O)R,
NRC(O)NRRY®,  NR®C(O)OR?, C(=NR®)NR®RY, NRCC(=NR®“)NR®RY,
S(O)RP, S(O)NRRY, S(0):R, NRS(0),RY, NR®S(O),NR®R®, va S(O)N-
RE6R 6,

| hoic nhom bt ki trong s6 cac nhém Re! va R4 cung voi nguyén tr N'ma chiing
gém vao tao ra nhom heteroxycloalkyl ¢6 3-, 4-, 5-, 6-, hoac 7 canh tuy y duoc thé béng
1,2, hodc 3 nhom thé doc 14p dugc chon tir Cr-6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl
¢6 3 dén 7 canh, Ce.10 aryl, heteroaryl c6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR®®,
SR, C(O)RY, C(O)NRRY, C(O)OR™, OC(O)RY, OC(O)NR®R, NR®R®,
NRC(O)R, NRC(O)NRRY, NRC(O)OR?, C(=NR)NRRY,
NRC(=NR)NR®RY, S(O)R®, S(O)NRRY, S(0)R", NRUS(0)R*, NRS-
(0)NRRY, va S(0)NR®R®, trong d6 mdi nhom Cis alkyl, Cs.7 xycloalkyl,
heteroxycloalkyl c6 3 dén 7 canh, Ce.10 aryl, va heteroaryl co 5 dén 6 canh la tuy ¥
duoc thé bing 1, 2, hodc 3 nhom thé doc 1ap dwoc chon tir halo, CN, OR®, SR,
C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR¥R®, NR*R,
NRC(O)RY,  NRC(O)NR®R, NRC(O)OR®, C(=NR)NR®RY, NR®C-
(=NR)NRR®, S(O)R®, S(O)NRRY, S(O)RY, NRS(0)2R,
NRS(0),NROR®, va S(O)NRURY;

hoic nhém bat ky trong s6 cac nhom R°? va R* cling v6i nguyén tir N-ma chung
gén vao tao ra nhoém heteroxycloalkyl ¢6 3-, 4-, 5-, 6-, hodc 7 canh tuy y dugc thé béng
1,2, hodc 3 nhom thé doc 1ap dugce chon tir Ci6 alkyl, Cs7 xycloalkyl, heteroxycloalkyl
¢6 3 dén 7 canh, Ce-10 aryl, va heteroaryl c6 5 dén 6 canh, Ci.¢haloalkyl, halo, CN,
OR®, SR®, C(O)R, C(O)NRR, C(O)OR*, OC(O)RS, OC(O)NRR, NRR,
NRC(O)R, NRC(O)NROR®, NRC(O)OR®, C(=NR°®)NRR®,
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NRC(=NR)NRPRE, S(O)RY, S(OINRPRS, S(0),R", NR®S(0)R", NR¥S(O)»-

NRR®  va S(O)NRPRY, trong d6 mdi nhém Cie alkyl, Css xycloalkyl,

>

heteroxycloalkyl c6 3 dén 7 canh, Ce.10 aryl, va heteroaryl co 5 dén 6 canh la tuy ¥
duoc thé bing 1, 2, hodc 3 nhém thé doc 1ap duogc chon tir halo, CN, OR®, SR,
C(O)R®, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR®R%, NR® R,
NRC(O)RY, NR®C(O)NR®R®, NR°6C(O)OR"‘6, C(=NR)NRR, NR®C(=NR*)-
NRRY, S(O)R"®, S(O)NRR, S(O),R", NRS(0),R", NRS(0);NRR®, va S(-
0),NRR%;

hodc R va R% bat ky cling v6i nguyén tr N ma ching gén vio tao ra nhom
heteroxycloalkyl c6 3-, 4-, 5-, 6-, hodc 7 canh tuy y dugc thé béng 1, 2, hoac 3 nhom
thé doc 1ap duoc chon tir Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl ¢6 3 dén 7 canh,
Ce.10 aryl, heteroaryl ¢6 5 dén 6 canh, Cihaloalkyl, halo, CN, OR?, SR* C(O)R,
C(O)NR¥R®, C(O)OR™, OC(O)RY, OC(O)NR*R®, NRORY, NR®C(O)R™,
NRC(O)NRSR®, NR¥UC(O)OR®, C(=NR®)NRR®, NR*C(=NR*)NRR®,
S(O)RY, S(OJNRS R, S(O)HRY, NRUS(ORRY, NRS(O)NRUR®,  va
S(0),NR¥R%, trong d6 mdi nhém Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl ¢6 3
dén 7 canh, Ce.10 aryl, va heteroaryl ¢ 5 dén 6 canh 1a tuy y dugc thé béng 1, 2, hodc
3 nhém thé doc lap duge chon tir halo, CN, OR™, SR, C(O)RS, C(O)NRRY,
C(O)OR™, OC(O)RY, OC(O)NRERY, NRERY, NR¥C(O)RY, NRUC(O)NRRY,
NRC(O)OR®, C(=NR)NR¥R®, NRUC(=NR®)NRR, S(O)R™, S(O)NRRY,
S(0)2RYS, NRES(O)R, NR®S(O)NRSRY, va S(0)2NR“R®;

hoic nhém bat ky trong s6 cdc nhom R va R cung véi nguyén tir N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 3-, 4-, 5-, 6-, hodc 7 canh tuy y duoc thé bang
1,2, hosic 3 nhom thé doc 1ap duge chon tir Ci alkyl, Cs.7xycloalkyl, heteroxycloalkyl
¢6 3 dén 7 canh, Ce.10aryl, heteroaryl c6 5 dén 6 canh, Ci-¢ haloalkyl, halo. CN, OR,
SR®, C(O)RY, C(O)NR¥R%, C(O)OR®, OC(O)RY, OC(O)NR®RY, NRRY,
NRSC(O)RY,  NRUC(O)NR®RY,  NR¥C(O)OR®,  C(=NR*)NR*R*,
NREC(=NRNRSRS,  S(O)RY,  S(ONR®R¥,  S(0)R",  NR“S(O)R™,
NRES(0)NRURY, va S(0)NRPRY, trong d6 mbi nhom Ci alkyl, Cs.7 xycloalkyl,
heteroxycloalkyl c6 3 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh la tuy v
duoc thé bang 1, 2, hodc 3 nhém thé doc 1ap duge chon tir halo, CN, OR?, SRS,
C(OR™, C(O)NR¥R®, C(O)OR®, OC(O)R™, OC(ONR®R, NR*R,
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NRSC(O)RY,  NRYC(O)NRPRY,  NRUC(O)OR™, C(=NRE)NRSRY,
NRYSC(=NR®NROR®S,  S(O)R™,  S(O)NR®R®,  S(O)R*, NR¥S(O)}R,
NRS(O),NRRY®, va S(0),NRURY;

hodc nhom bat ky trong s6 cac nhom R va R® cung v6i nguyén tir N ma ching
gAn vao tao ra nhom heteroxycloalkyl ¢6 3-, 4-, 5-, 6-, hodc 7 canh tuy y duoc thé bang
1,2, hodc 3 nhom thé ddc 1ap dugce chon tir C1-¢ alkyl, Cs7xycloalkyl, heteroxycloalkyl
¢6 3 dén 7 canh, Ce.10 aryl, heteroaryl c6 5 dén 6 canh, C1.¢ haloalkyl, halo, CN, OR®20,
SR*, C(O)R", C(O)NR®R®, C(O)OR®, OC(O)R®, OC(O)NR®R%, NRR®,
NRC(O)RP, NRPC(O)NR®RY, NRC(O)OR, C(=NR)NR®R, NReC(=N-
REONRRY, S(O)RPC, S(O)NR®R®, S(0),RY, NRS(0)2R", NRS(0);NRR®, va
S(0):NRR%, trong do mdi nhom Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl ¢6 3
dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh 12 thy ¥ dugc thé bang 1, 2, hodc
3 nhom thé doc 1ap duoc chon tir halo, CN, OR, SR, C(O)R", C(O)NRRY,
C(O)OR®, OC(O)R, OC(O)NRR%®, NRR®, NRC(O)RY, NRC(O)NR®R®,
NR®C(O)OR, C(=NR)NR®R®, NR®C(=NR)NR®R*, S(O)R, S(O)NRCRY,
S(0),RY0, NR6S(0),R, NR6S(0),NR¥RY, va S(O),NR*R;

mai nhom R, Re2, R, R, va R®® doc 1ap dugc chon tir H, Craalkyl, CN, OR?2, SR,
S(O)RY, C(O)RY, S(O)NRERY, va C(O)NR¥R®;

mdi nhom R26, RP, R, va R% doc lap dugce chon tir H, C1-4 alkyl, Ci.4 haloalkyl,
Ca.4 alkenyl, va Ca.4 alkynyl, trong do mdi nhom Cia alkyl, Ca4 alkenyl, va Cou
alkynyl, 1a tuy y duoc thé béng 1, 2, hoac 3 nhom thé doc 1ap duge chon tir OH, CN,
amino, halo, C14 alkyl, Ci.4alkoxy, Ci4alkylthio, Cj.4alkylamino, di(Ci.4alkyl)amino,
C1.4haloalkyl, va Ci.4 haloalkoxy:;

hoic nhém bt ky trong s6 cac nhom R va R% cting v6i nguyén tr N'ma ching
gén vao tao ra nhom heteroxycloalkyl ¢6 3-, 4-, 5-, 6-, hodc 7 canh tuy y dugc thé béng
1, 2, hoac 3 nhom thé doc lap duge chon tor OH, CN, amino, halo, Ci.s alkyl, Ci4
alkoxy, Ci4 alkylthio, Ci.4 alkylamino, di(Ci4 alkyl)amino, Ci4 haloalkyl, va Ci4
haloalkoxy; va

mdi nhém Re ddc 1ap duge chon tir H, Ciaalkyl, va CN;

v6i diéu kién néu nhin A c6 cong thic:
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W 1a NR?;

mdi nhom R, R%, R* 1a H; va

R’ 1a Crgalkyl;

thi {t nhét bdn nhém trong sé cac nhom R, R%, RS, R7, va R® khong phai 1a H.
Theo mét sd phuong én:

R4, RS, RS, R7, va R® ddc lap duoc chon tir H, halo, Ci.6 alkyl, Ca- alkenyl, Ca.
¢ alkynyl, Ci haloalkyl, Ce-10 aryl, Cs-1g xycloalkyl, heteroaryl ¢o 5 dén 10 canh,
heteroxycloalkyl c6 tir 4 dén 10 canh, CN, OR, SR, C(O)RP!, C(O)NRCRY,
C(O)OR®!, OC(O)R®', OC(O)NRRY, NRC'RY!, NRC'C(O)RY!, NRC'C(O)OR™,
NRC!C(O)NRRY,  C(=NRHR, C(=NRHNRCRY, NRC'C(=ENREHNRERY,
NRC'S(O)RP!, NRCIS(0)R", NRIS(0),NR'R?!, S(O)R!, S(O)NRC'RY, S(O)2R"!, va
S(0),NR*'RY!; trong d6 mdi nhom Ci alkyl, Ca-6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs.
10 xycloalkyl, heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl c6 tur 4 dén 10 canh la
tuy y duoc thé béng 1,2, 3, 4, hodc 5 nhom thé doc 1ap duge chon tr halo, Ci-6 alkyl,
Cas alkenyl, Cag alkynyl, Cis haloalkyl, CN, NO, OR#!, SR?, C(O)RP,
C(O)NRC'RY,  C(O)OR?, OC(O)RY,  OC(O)NR®'RY, C(=NR¢"HNR¢'RY,
NRCIC(=NReHNRCRY, NReRY, NRCIC(O)RP!, NR¢!C(O)OR?, NRC'C(O)NRCRYY,
NRCIS(O)RP!, NRC'S(0)2R!, NR®'S(0),NR®'RY, S(O)R, S(O)NRC'RY, S(0)2R", va
S(O),NRCIRYL,

RY 12 H, Cis alkyl, Cas alkenyl, Cas alkynyl, Ce-10 aryl, Cs.i0 xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 tr 4 dén 10 canh, Ce-10aryl-Ciq alkyl,
Cs.10 xycloalkyl-Cr4 alkyl, (heteroaryl co 5 dén 10 canh)-Ci4 alkyl, hodc
(heteroxycloalkyl c6 4 dén 10 canh)-Ci.4 alkyl, trong do mdi nhom Ci alkyl, Cas
alkenyl, Cas alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl c¢ tur 4 dén 10 canh, Ce.10 aryl- Ci4 alkyl, Cs.10 xycloalkyl-Ciq alkyl,
(heteroaryl ¢o 5 dén 10 canh)-Ci.s alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-Ci.4
alkyl 1a tuy y dugc thé bang 1, 2, 3, 4, hodc 5 nhém thé doc lap duogc chon tir R¥;
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mdi nhém R doc 1ap dugce chon tir Cy!, halo, Ci.s alkyl, Ca.6 alkenyl, Ca-
alkynyl, Ci. haloalkyl, CN, NO2, OR™, SR?2, C(O)R?2, C(O)NR®R%®, C(O)OR™,
OC(O)R"2, OC(O)NR®R®, C(=NR)NR®R%, NRC(=NR2)NRR%, NRZR®,
NRS2C(O)R"2, NRSC(O)OR, NR2C(O)NRZR®Z, NRZS(O)R", NR2S(0)2R??,
NRS(0),NR2R®, S(O)RY, S(O)NRZR®, S(0)R, va S(0)2NR“R®, trong d6 mdi
nhém Ci.6 alkyl, Ca.6 alkenyl, va Ca alkynyl la tuy y dugc thé bang 1, 2, hodc 3 nhom
thé doc 1ap duoc chon tir Cy', halo, CN, NO», OR®, SR%, C(O)R??, C(O)NR“R®,
C(O)OR??, OC(O)R™, OC(O)NR®2R®, C(=NRZ)NR“R%, NR2C(=NR)NR?R®,
NRR%, NR2C(0)R?, NR®2C(O)OR?, NR2C(O)NRZR®?, NRS(0)R"2, NR¢*S(O)-
»RY2, NR2S(0),NR2R®, S(O)R, S(O)NRR®, S(0)2R??, va S(0)2NRZRY;

RI0, R RI2Z R, R12 R1% R va R doc 1ap duge chon tir H, halo, Ci-6 alkyl,
Ca.6 alkenyl, Ca. alkynyl, Ci. haloalkyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, CN, NO,, OR®, SR®, C(O)R®,
C(O)NR®R®, C(O)OR®, OC(O)R™, OC(O)NRSR®, NRSRYB, NRSC(O)RY,
NRSC(O)OR®, NRSC(O)NRSRE, C(=NR®)RY, C(=NR%)NR®R®E,
NRESC(=NR#Z)NRSR®E, NRSS(O)R, NRSS(0),R, NRSS(0)NRPR®E, S(O)R,
S(O)NRSRE, S(0)RP, va S(0)2NRERP; trong do mdi nhom C g alkyl, Ca-s alkenyl,
Cas alkynyl, Ce.10 aryl, Cs.io xycloalkyl, heteroaryl c6 5 dn 10 canh, va
heteroxycloalkyl co tur 4 dén 10 canh 1a tuy y dugc thé béng 1, 2, 3, 4, hodc 5 nhom

thé doc lap duge chon tir R'%;

mdi nhom R!% doc 1ap duoc chon tir Cy?, halo, Ci alkyl, Ca6 alkenyl, Ca-
alkynyl, Ci haloalkyl, CN, NO, OR®, SR®, C(O)R™, C(O)NRZR®, C(O)OR®,
OC(O)R"™, OC(O)NR®R%, C(=NR&)NR®R®, NRSC(=NRS)NRSR®, NR@R®,
NRSC(0)RP, NRSC(O)OR®, NRSC(O)NRSRE, NRPS(O)RY, NRSS(0)RY,
NRPS(0),NRPRE, S(O)R", S(O)NRZR®, S(0)R?3, va S(0):NR¥R®, trong d6 mdi
nhom Ci alkyl, Ca.6 alkenyl, va Ca.¢ alkynyl la tuy y duge thé bang 1, 2, hodc 3 nhém
thé doc lap duge chon tir Cy?, halo, CN, NOa, OR®, SR®, C(O)R”, C(O)NR“R®,
C(O)OR®, OC(O)R™, OC(O)NR®RE, C(=NR¥)NR“R®, NRESC(=NRS)NRSRE,
NRSRE, NRSC(O)RP, NRSC(O)OR®, NRSC(O)NRSRE, NRSS(O)R™, N-
RES(O)RY, NRES(0)NRERE, S(O)R™, S(ONRERE, S(O):RY, va S(0)2NRER:

hodc R'? va R'® ciing v6i nguyén tir cacbon ma chung gan vao (o ra nhom

xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4,5, 6, hoac 7
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canh, mdi nhém tuy ¥ duge thé béng 1, 2, hodc 3 nhom thé doc 1ap duge chon tur Cy?,
C1. alkyl, Ci. haloalkyl, halo, CN, OR®, SR®, C(O)RP, C(O)NRSRE, C(O)OR™,
OC(O)R®,  OC(O)NR®R®, NRSRS,  NREC(O)RM,  NRSC(O)NRSR®,
NRSC(O)OR®, C(=NR¥)NRPR®, NRSBC(=NRZ)NRPRE, S(O)R”, S(O)NRSR®,
S(0)RY, NR%S(0)2R, NRSS(0),NRERE, va S(0),NR®R®, trong d6 nhém Cig
alkyl néu trén 1a tiy ¥ duoc thé bing 1, 2, hogc 3 nhém thé doc 1p duge chon tir Cy?,
halo, CN, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR®, OC(O)R, OC(O)NRZR®,
NRERE, NRSC(O)RY, NRPC(O)NRSR®, NRSC(0)OR®, C(=NR®)NR“R®,
NREC(=NRNRSRE,  S(O)RY, S(O)NR®R®,  S(0)R"™, NRSS(0)2R,
NRES(0),NRERE, va S(0)2NRPRE;

hotic R1% va R cling v6i nguyén tir cacbon ma chung gén vao tao ra nhom
xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, hoac 7
canh, moi nhém tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc lap dugc chon tur Cy?,
Ci1.6 alkyl, Ci haloalkyl, halo, CN, OR®, SR®, C(O)RY, C(O)NRR®, C(O)OR™,
OC(O)R?,  OC(O)NR%R®, NRERS,  NREC(O)RP,  NRPC(O)NRPR®E,
NRSC(0)OR®, C(=NR)NRSRE, NRESC(=NRZ)NRERSB, S(O)R, S(O)NRSRE,
S(0)RY, NR¥S(0)R", NRSS(0),NRERE, va S(0),NR@RE, trong d6 nhom Cig
alkyl néu trén la tuy y dugc thé béng 1, 2, hodc 3 nhém thé doc 1ap duoc chon tur Cy?,
halo, CN, OR®, SR®, C(O)R, C(O)NR“R®, C(O)OR®, OC(O)R™, OC(O)NR®RS,
NRSRS, NRSC(O)RP, NRPC(O)NRZR®, NRSC(0)OR®, C(=NR¥)NRZR®E,
NRSC(=NRZ)NRSR®E,  S(O)R, S(O)NRSR®,  S(0).R™, NRSS(0)RP,
NRES(0),NRSR®, va S(0),NR“R®;

R!6 va R'6? ddc 1ap duoc chon tir H, Cis alkyl, Ca-s alkenyl, Ca.s alkynyl, Ce-10
aryl, Cz.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl co6 tur 4 dén 10
canh, Ce-10aryl-Cig alkyl, Cs-10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢ 5 dén 10 canh)-Ci-
salkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-Ci.4alkyl, trong do mdi nhom Ci alkyl,
Ca.6 alkenyl, Cag alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh,
heteroxycloalkyl co tir 4 dén 10 canh, Ce.10 aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci.4 alkyl,
(heteroaryl ¢6 5 dén 10 canh)-Ci.4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-C4
alkyl 1a tuy y duge thé bang 1, 2, 3, 4, hodc 5 nhém thé doc 1ap duoc chon tir Cy?, halo,
C1.6 alkyl, Ca.6 alkenyl, Ca- alkynyl, Ci-6 haloalkyl, CN, NO,, OR*, SR*, C(O)RM™,
C(O)NR“R¥,  C(O)OR™, OC(O)RY,  OC(O)NR*R%, C(=NR*)NRR,
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NRC(=NR*)NR*“R NRR%, NRAC(O)RP*, NRC( O)OR™, NRC( O)NRR%,
NRS(O)RY, NRS(O)RY, NR#S(0);NRRH, S(O)R™, S(O)NRR¥, S(0)2R, va
S(0)NR¥“R%, trong d6 mdi nhém Ci alkyl, Ca- alkenyl, va Ca¢ alkynyl la tuy y
duge thé bing 1, 2, hodc 3 nhom thé doc 1ap duge chon tir Cy?, halo, CN, NOa, OR™,
SR*.  C(ORY, C(ONR¥R¥ ~ C(O)OR®, OC(OR™, OC(O)NR*R™,
C(=NREHNRHURY, NRUC(=NR*)NR#RH, NR#R¥, NR#C(O)R™, NR*C(O)OR™,
NR#C(O)NR¥R¥, NR¥S(O)R™, NRS(O)R™, NR¥S(ORNR“R¥, S(O)R™,
S(O)NR#R¥, S(O)R™, va S(O);NR#R%;

RA va RB doc 1ap duge chon tir H, Ci.4 alkyl, Ci-4 haloalkyl, Ca.4 alkenyl, Ca4
alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6
tir 4 dén 10 canh, Ce.10 aryl-Cia alkyl, Cs.10 xycloalkyl-Ci.4 alkyl, (heteroaryl ¢6 5 dén
10 canh)-Ci.4 alkyl, hodc (heteroxycloalkyl c6 4 dén 10 canh)-Ci.4 alkyl, trong d6 mi
nhém Ci.4 alkyl, Ca.4 alkenyl, Co4 alkynyl, Ce.10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 tur 4 dén 10 canh, Cg1o aryl-Cia alkyl, Cs.o
xycloalkyl-Ci.4 alkyl, (heteroaryl co 5 dén 10 canh)-C.4 alkyl, va (heteroxycloalkyl c6
4 dén 10 canh)-C4 alkyl 1a tuy y dugc thé béng 1, 2, hoac 3 nhom thé doc 1ap duoc
chon tir OH, CN, amino, halo, Ci.4 alkyl, C.4 alkoxy, Ci4 alkylthio, Ci.4 alkylamino,
di(C1.4 alkyl)amino, Ci4 haloalkyl, va Ci4 haloalkoxy;

Cy!, Cy2, va Cy? doc lap duoc chon tir Ce.1oaryl, Cs-10xycloalkyl, heteroaryl ¢6
5 dén 10 canh, heteroxycloalkyl co tur 4 dén 10 canh, mdi nhom nay tuy y dugc thé
bé‘mg 1,2, 3, 4, hoac 5 nhom thé doc 1ap duoc chon tr halo, Ci-6 alkyl, Ca6 alkenyl, Ca-
¢ alkynyl, Ci.6 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
heteroxycloalkyl co tir 4 dén 10 canh, CN, NOz, OR®, SR, C(O)RY, C(O)NR®R®,
C(O)OR®, OC(O)RY, OC(O)NR“R®, NRSRY, NRSC(O)RP, NRSC(O)OR®,
NRSC(O)NRSRE,  C(=NR%®)R™, C(=NR®)NR®*RS, NR&C(=NR®)NR®R®,
NRZS(O)RP, NRPS(0),R>, NR¥ S(0)NR“R%, S(O)R, S(O)NR®R®, S(0)2R, va
S(0);NR®RY; trong d6 mdi nhém Cie alkyl, Ca- alkenyl, Ca.s alkynyl, Ce-oaryl, Cs.
10 xycloalkyl, heteroaryl ¢ 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh la
tuy ¥ duge thé bang 1, 2, 3, 4, hodc 5 nhém thé doc 1ap duge chon tir halo, Ci alkyl,
Ca.s alkenyl, Cas alkynyl, Cis haloalkyl, CN, NOa, OR®, SR®, C(O)RY, C(O)N-
RSRY, C(O)OR®, OC(O)R, OC(O)NR®R®E, C(=NR®)NR®R®,
NRSC(=NR)NRSRE, NRSR®, NRSC(O)RPS, NRSC(O)OR™, NRSC(O)NRSR®,
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NRESS(O)RYS, NRSS(0);RY, NRSS(0);NRSRY, S(0)RY, S(OINRERE, S(0)2R™, va
S(0);NRSR,

mdi nhom R?, RY, Re, RY, Ral, RP!, R¢!, RY', R®, R, R*2, R, R®, RP3, RS, RS,
R RP* R va R% R* R R, va R® doc 1ap duoc chon tir H, Cis alkyl, Cis
haloalkyl, Ca.¢ alkenyl, Ca.6 alkynyl, Ce-10aryl, Cs-joxycloalkyl, heteroaryl ¢ 5 dén 10
canh, heteroxycloalkyl cé tu 4 dén 10 canh, Ce.10 aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci4
alkyl, (heteroaryl co 5 dén 10 canh)-Ci. alkyl, hodc (heteroxycloalkyl c6 4 dén 10
canh)-C.4 alkyl, trong d6 mdi nhom Cis alkyl, Ca. alkenyl, Ca6 alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl co tur 4 dén 10 canh,
Cé-10 aryl-Ci4 alkyl, Cs.10 xycloalkyl-Ci4 alkyl, (heteroaryl ¢6 5 dén 10 canh)-Ci.4
alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-Ci-alkyl 12 thy ¥ duoc thé bang 1, 2, 3,
4, hodc 5 nhém thé doc 1ap dugc chon tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR?,
SR#, C(O)RY, C(O)NR®RY, C(O)OR®, OC(O)RM, OC(O)NRRY, NR®RY,
NRC(O)R, NRC(O)NRRYS, NRC(O)OR, C(=NR)NRR,
NRC(=NR®)NR®R®, ~ S(O)RY,  S(O)NRUR®, S(O)RP,  NR®S(0)2R,
NRS(0);,NRCR®, va S(O),NRR;

hogc nhom bt ky trong s6 cac nhom R€ va RY cung voi nguyén tir N ma chiing
gfin vio tao ra nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y duoc thé bang 1, 2,
hogic 3 nhém thé dde 1ap dugce chon tir Cis alkyl, Cs7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce.10 aryl, heteroaryl ¢6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR®®,
SR, C(O)RY, C(O)NRR, C(O)OR™, OC(O)R", OC(O)NR®R, NR®R®,
NRC(O)R, NRC(O)NRR®, NRC(O)OR?, C(=NR)NRR,
NRC(=NR#)NRSR®, S(O)R, S(O)NR®R, S(0)RP, NRS(0):R, NR*S(O)-
NRRI va S(O)NRURY, trong d6 mdi nhém Cis alkyl, Csg xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce-10 aryl, va heteroaryl c6 5 dén 6 canh la tuy ¥y
dugc thé bang 1, 2, hodc 3 nhom thé doc 1ap duoc chon tir halo, CN, OR®, SR#6,
C(O)RY, C(O)NR®R®, C(O)OR™, OC(O)RY,  OC(O)NRR®, NRR,
NRC(O)RP, NRC(O)NR®RY, NRC(O)OR?, C(=NR®)NRR%, NR®C(=NR-
6)NRR%, S(O)R®, S(O)NRUR, S(0)RY, NR6S(0)2R, NRS(0)NRR*, va
S(0)2NRR;

hodc nhom bat ky trong s6 cac nhom R°! va RY! cting v6i nguyén tir N-ma ching

gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
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hodc 3 nhom thé doc 14p duoe chon tir Ci.g alkyl, Cs.7xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce.10 aryl, heteroaryl c¢6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR#®,
SR, C(O)RY, C(O)NRUR%, C(O)OR™*, OC(O)R, OC(O)NRRY, NRRI,
NRC(O)R, NRCC(O)NRR®, NR®C(O)OR?, C(=NR)NRR, NR®C(=NR*)-
NR®R S(O)RM, S(O)NRR®, S(O),R", NRS(0),R", NR®S(O);NR®R®, va
S(0),NRR%, trong d6 mdi nhém Ci6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4
dén 7 canh, Ce-10aryl, va heteroaryl c6 5 dén 6 canh 1a thy y dugc thé béng 1, 2, hodc
3 nhom thé doc lap duoc chon tir halo, CN, OR, SR, C(O)RP, C(O)NRR®,
C(O)OR®, OC(O)R®, OC(O)NR®RY, NRR®, NRPC(O)RY, NRC(O)NRPRY,
NRC(O)OR?, C(=NR)NR®R®, NRC(=NRNRLRY, S(O)R, S(O)NRRY,
S(0)2RP, NR6S(0)2R, NRS(0),NRLRY, va S(0);NRORY;

hoic nhom bat ky trong sb cac nhom Re2 va R* cling v6i nguyén to N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé bang 1, 2,
hodc 3 nhom thé doc lap dugc chon tir Ci6 alkyl, Cs7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce.10 aryl, va heteroaryl co 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR*,
SR*, C(O)RY, C(O)NRR, C(O)OR™, OC(O)R®, OC(O)NR®R%¥, NR“RY,
NRC(O)RY,  NRC(O)NR®R®, NRC(O)OR®*,  C(=NR®)NR*R®,  N-
ROC(=NRNROR®,  S(O)R, S(O)NRCRY,  S(O)R™, NRS(0),R,
NRS(0);NR¥RE, va S(0):NRRY, trong d6 mdi nhom Ci. alkyl, Cs7 xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh la tuy ¥y
duoc thé bing 1, 2, hodc 3 nhém thé doc 14p duoc chon tir halo, CN, OR™, SR,
C(O)RY,  C(O)NR®R, C(O)OR*,  OC(O)R, OC(O)NR®R,  NR®R®,
NRC(O)R®, NRC(O)NR®R, NRC(O)OR, C(=NR)NRRY,
NRC(=NR#)NRR®,  S(O)R®, S(O)NRR%®,  S(O)R™, NRS(0),R®,
NRS(O),NRRS, va S(0):NR®RY;

hodc nhém batky trong sé cac nhém R va R® cuing véi nguyén tir N ma ching
gén vao tao ra nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hodc 3 nhom thé doc 1ap duge chon tir Ci.6 alkyl, Cs7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce-10 aryl, heteroaryl ¢6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR®,
SR, C(O)RY, C(O)NR®RY, C(O)OR*, OC(O)R", OC(O)NRR®, NRR®,
NRC(O)RS, NRC(O)NR®R, NRC(O)OR?, C(=NR*)NR*R®, NRC(=NR)-
NRR, S(O)RY, S(O)NRR®, S(O),R", NRS(0),R", NRS(0),NR®R®, va
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S(0),NR®R%  trong d6 mdi nhém Ci.¢ alkyl, Cs.7 xycloalkyl, heteroxycloalkyl co 4
dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh 12 thy y dugc thé bang 1, 2, hoic
3 nhom thé doc 1p duoc chon tir halo, CN, OR®, SR®, C(O)R", C(O)NRCOR®,
C(O)OR™, OC(O)RY, OC(O)NR¥R®, NRERY, NRSC(O)R™, NR¥C(O)NR*R,
NRYC(O)OR™, C(=NRNRRY, NREC(=NRE)NRR®, S(O)R™, S(O)NR¥R,
S(O)RYS, NR¥S(0)R?, NR¥S(O);NRURY, va S(O);NRRY;

hodc nhom bat ky trong s cdc nhom R va R cung véi nguyén ti N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hodc 3 nhém thé doc 14p dugc chon tir Ci.6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce-10 aryl, heteroaryl c6 5 dén 6 canh, C1.¢ haloalkyl, halo, CN, OR®®,
SR, C(O)R, C(O)NRC6Rd6, C(O)OR®*, OC(O)R®, OC(O)NRR®, NRER®,
NRC(O)R, NR®C(O)NRR, NR®C(O)OR?, C(=NR)NRR, NRC(=NR*¢)-
NRERY, S(O)RY, S(O)NR®RY, S(O),R", NRS(0),R?, NR®S(0),NR®RY, va
S(0),NR®R%, trong d6 mdi nhém Ci. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl c6 4
dén 7 canh, Cg.10 aryl, va heteroaryl c6 5 dén 6 canh 1a tuy y dugc thé bimg 1, 2, hodc
3 nhém thé doc lap duge chon tir halo, CN, OR™, SR*, C(O)R®, C(O)NRCRY,
C(O)OR*, OC(O)R", OC(O)NR®RY, NRER NRSC(O)RP, NRCC(O)NR®R,
NR®C(O)OR®, C(=NR®)NR®R®, NROC(=NR)NR®R®, S(O)R", S(O)NRR®,
S(0)2R?, NR¥S(0),R", NR6S(O);NR®RY, va S(O)2NRCRY;

hogc nhém bét ky trong s6 cic nhom R va R® ciing véi nguyén tir N'ma ching
gén vao tao ra nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1,2,
hozic 3 nhom thé doc 1ap duogc chon tir Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl co
4 dén 7 canh, Ce-10 aryl, heteroaryl c6 5 dén 6 canh, Ci.¢ haloalkyl, halo, CN, OR,
SR#, C(O)RY, C(O)NRR®, C(O)OR™*, OC(O)RY, OC(O)NR®RY, NR®R®,
NRC(O)R, NRC(O)NRRY, NRC(O)OR, C(=NR)NRR,
NRCC(=NR)NRR®, S(O)RY, S(O)NRUR®, S(0)RY, NR®S(0)2R", NRS(0)s-
NRRY va S(O)RNRURY, trong d6 mdi nhom Cis alkyl, Cs xycloalkyl,
heteroxycloalkyl c6 4 dén 7 canh, Ce.10 aryl, va heteroaryl c6 5 dén 6 canh 1a tuy y
dwoc thé bing 1, 2, hodc 3 nhom thé doc 1ap duge chon tir halo, CN, OR®, SR,
C(O)R™,  C(O)NRR®, C(O)OR¥,  OC(O)R™, OC(O)NR®R,  NR®R,
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NRC(O)RY, NROCC(O)NRRS, NRC( O)OR®, C(=NR)NR®R, NRC(=NR-

#6NRWRY, S(O)RY, S(O)NRLR®, S(O)RY, NROS(0)R", NR*S(O)NRCR®, va
S(0)2NR¥R%;

mdi nhém R, R, RS, R, va R® doc 1ap duge chon tir H, Ciq alkyl, CN,
OR®, SR, S(0),R%, C(O)RY, S(0)NR¥RY, va C(O)NR*R;

mdinhom R, RY R, va RY doc 1ap duoc chon tir H, Ci.4 alkyl, Ci4 haloalkyl,
Cy4 alkenyl, va Ca.4 alkynyl, trong do mdi nhém Cr.a alkyl, Cag alkenyl, va Cou
alkynyl, 1a tuy y dugc thé béng 1, 2, hodc 3 nhom thé doc 1ap dugc chon tir OH, CN,
amino, halo, Ci.4 alkyl, Ci-4alkoxy, Ci.4alkylthio, Ci-4 alkylamino, di(C1.4 alkyl)amino,
C1.4 haloalkyl, va Ci.4 haloalkoxy;

hoic nhém bét ky trong s6 cac nhém R va R% cung v6inguyén tir N ma ching
gén vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy vy dugc thé béng 1,2,
hoac 3 nhém thé doc lap dugc chon tr OH, CN, amino, halo, Ci-¢ alkyl, Ci.4 alkoxy,
C14 alkylthio, Ci.4 alkylamino, di(Ci-4 alkyl)amino, Ci-4 haloalkyl, va Ci.4 haloalkoxy;

va
mdi nhém Re doc 1ap duoc chon tir H, Ciaalkyl, va CN.

Theo mot sb phuong an, W 1a NR? hoac O.

Theo mdt sé phuong dn, W 12 O.

Theo mot s& phuong 4n, W 12 NR? hogic CR'7CR'®

Theo mot sb phuong an, W 1a CR'7CR'.

Theo mdt s phuong 4n, W 1a NR?.

Theo mot sb phuong an, R? 1a H, C1.6 alkyl, Ca.6 alkenyl, Ca-¢ alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh,
C-10 aryl-Ci-4 alkyl, Cs.10 xycloalkyl-Ci4 alkyl, (heteroaryl ¢ 5 dén 10 canh)-Ci4
alkyl, hodc (heteroxycloalkyl co 4 dén 10 canh)-Ci.4 alkyl, trong d6 mdi nhom Ci.g
alkyl, Ca. alkenyl, Ca alkynyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10
canh, heteroxycloalkyl co tir 4 dén 10 canh, Ce.10 aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci4

alkyl, (heteroaryl ¢6 5 dén 10 canh)-Ci-4 alkyl, va (heteroxycloalkyl c6 4 dén 10 canh)-
Crsalkyl 13 thy ¥ duge thé bing 1,2, 3, 4, hodc 5 nhom thé doc 1ap duoc chon t R,
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Theo mot sé phuong an, R’ 1a H, Cis alkyl, Ce10 aryl, Cs.1o xycloalkyl,
heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce-10 aryl-Ci-s alkyl,
Cs-10 xycloalkyl-Ci4 alkyl, (heteroaryl co 5 dén 10 canh)-Ci4 alkyl, hodc
(heteroxycloalkyl co 4 dén 10 canh)-Ci.4 alkyl, trong d6 mdi nhoém Ci alkyl, Ce-10
aryl, Cs.1o xycloalkyl, heteroaryl ¢ 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10
canh, Ce.10aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci-4 alkyl, (heteroaryl c6 5 dén 10 canh)-C-
4 alkyl, va (heteroxycloalkyl co 4 dén 10 canh)-Ci4 alkyl 1a tuy y dugc thé bang 1, 2,

hodc 3 nhom R,

Theo mot sb phuong 4n, R® 1a H, Cis alkyl, Ce.10 aryl, Cs.io xycloalkyl,
heteroaryl c6 5 dén 10 canh, heteroxycloalkyl ¢ tir 4 dén 10 canh, Ce.10aryl-Ci-4 alkyl,
Cs.10 xycloalkyl-Cr.4 alkyl, (heteroaryl cé 35 dén 10 canh)-Ci4 alkyl, hodc
(heteroxycloalkyl c6 4 dén 10 canh)-Ci.4 alkyl, trong d6 mdi nhom Ci6 alkyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl cé tur 4 dén 10
canh, Ce.10 aryl-Ci.4 alkyl, Cs.10 xycloalkyl-Ci-s alkyl, (heteroaryl 6 5 dén 10 canh)-C1.
4 alkyl, va (heteroxycloalkyl co 4 dén 10 canh)-Ci.4 alkyl 1a tuy y dugc thé bang R

Theo mot sb phuong an, R’ 12 H, Ci alkyl, Cs.10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce.10 aryl, Ce-10 aryl-Ciq alkyl, Cs.
10 xycloalkyl-Ci.4 alkyl, hodc (heteroaryl ¢6 5 dén 10 canh)-Ci.4 alkyl, mdi nhom tuy y

duoc thé béng 1, 2, hoac 3 nhém thé doc lap dugc chon tu R%,

Theo mot sb phuong 4n, R? 1a H, Ci.6 alkyl, Cs.10 xycloalkyl, heteroaryl ¢ 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, Ce-10aryl, Ce-10aryl-Ci.4 alkyl, hodc
Cs-10 xycloalkyl-Ci.4 alkyl, mdi nhom tuy y duoc thé bang 1, 2, hodc 3 nhém thé doc

lap duge chon tir R%.

Theo mdt sd phuong an, R® 1 H, Ci. alkyl, Cs.10 xycloalkyl, heteroxycloalkyl
¢6 3 dén 10 canh, Ce.10 aryl, Ce.10 aryl-C 14 alkyl, hodc Cs.10 xycloalkyl-Ci alkyl, moi

nhém tuy y duge thé béng 1, 2, hoac 3 nhom thé doc lap dugce chon tur R,

Theo mot sé phuong an, R? 1a H, Ci. alkyl tily ¥ dugc thé bang OH, Ci-io
xycloalkyl, heteroxycloalkyl c6 3 dén 10 canh, Ce.10 aryl-Ci4 alkyl, hodc Cs.ig
xycloalkyl-Ci.4 alkyl.
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r

phuong 4n, R? 14 H, Ci alkyl thy y duoc thé bang OH, Cs.10

O>

Theo mot s

xycloalkyl, heteroxycloalkyl ¢ tur 4 dén 10 canh, Cg.10 aryl-Ci4 alkyl, hodc Cs-10
xycloalkyl-Ci.4 alkyl.

Theo mot sb phwong 4n, R? 14 H, Ci.6 alkyl, Cs.10 xycloalkyl, heteroxycloalkyl
¢6 3 dén 10 canh, Cs.10aryl-Ci.s alkyl, hodc Cs.10 xycloalkyl-Ci.4 alkyl.

Theo mdt s6 phuong 4n, R® 1a H, Ci. alkyl, Cs-10 xycloalkyl, heteroxycloalkyl
c6 tir 4 dén 10 canh, Cg.10 aryl-Ci.4 alkyl, hodc Cs.10 xycloalkyl-Ci.4 alkyl.

Theo mét sé phuong an, R® 1a Ci.6 alkyl.
Theo mot s& phuong 4n, R 1a metyl.

Theo mdt sé phuong 4n, R® 1a phenyl tuy ¥ duoc thé bang 1, 2, hodc 3 nhom

thé doc 1ap duoc chon tir R

Theo mdt s6 phuong 4n, R 1a heteroaryl ¢6 5 dén 10 canh tuy ¥ duoc thé bang

1, 2, hodc 3 nhom thé doc 1ap duoc chon tir R*.

Theo mdt s6 phuong an, R? 1a pyridyl tiry ¥ duge thé bing 1, 2, hodc 3 nhém

thé doc lap duoc chon tir R,
Theo mét sé phuong an, R® 1a pyridyl.

Theo mdt s6 phuong an, R'7 va R** doc 1p duge chon tir H, halo, Ci. alkyl,
Ca.6 alkenyl, Ca-¢ alkynyl, Ci.6 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxyclo-alkyl ¢6 tir 4 dén 10 canh, CN, NO, OR®, SR*, C(O)R™,
C(O)NR®R®,  C(O)OR*, OC(O)R", OC(O)NR®R®, NR®R®, NR“C(O)R™,
NRSC(O)OR®, NRSC(O)NRSRE, C(=NR®)R, C(=NR&)NRSR®E,
NRESC(=NR#)NRSR®, NRSS(O)R, NRSS(0),R, NRSS(0),NRSRE, S(O)R",
S(O)NRZR®, S(0)R”, va S(0).NR“R®; trong d6 mdi nhom Ci-6 alkyl, Ca- alkenyl,
Ca alkynyl, Ce.10 aryl, Cs.o xycloalkyl, heteroaryl c6 5 dén 10 canh, va
heteroxycloalkyl co tir 4 dén 10 canh 1a tuy y duoc thé bang 1, 2, 3, 4, hoac 5 nhom

thé doc 1ap dugc chon tir R1%,

Theo mdt sb phuong an, R'7 va R'® doc 1ap duge chon tir H, halo, Ci-¢ alkyl,
Ca. alkenyl, Ca.s alkynyl, Ci haloalkyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c¢6 5
dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, va CN, trong do moi nhom Ci-6

alkyl, Ca alkenyl, Ca6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl co 5 dén 10
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canh, va heteroxycloalkyl co tir 4 dén 10 canh 1a tuy ¥ duoc thé bang 1, 2, 3, 4, hodc 5

nhom thé doc lap duoc chon tir R1%.

Theo mdt s6 phuong 4n, R'7 va R'® doc 14p duoc chon tir H, halo, Ci-6 alkyl,
Ca.6 alkenyl, Ca.¢ alkynyl, va Ci. haloalkyl, trong do mdi nhém C¢ alkyl, Ca.s alkenyl,
Ca.6 alkynyl, 1a tuy y duoc thé béng 1,2, 3, 4, hoac 5 nhém thé doc lap duge chon tur
RI,

Theo mot s6 phuong an, R'7 va R'® doc 1ap duoc chon tir H va Cig alkyl.

Theo mdt s6 phuong 4n, R'7 1a H.

Theo mdt s6 phuong an, R'™ 1a H.

Theo mot sé phuong 4n, R'7 va R'® déu 1a H.

Theo mot s6 phuong dn, R'7 va R'® déu 1a Ci. alkyl.

Theo mdt sb phuong an, R'7 va R! cung v6i nguyén tir cacbon ma chung gan

vao tao ra Cs.7 xycloalkyl.

Theo mot s6 phuong an, R? va R doc 1ap duge chon tr H, CN, C(O)NRCRY, va
C1.7alkyl, trong d6 nhom Ci.7alkyl 1a tuy y duoc thé bang 1, 2, hodc 3 nhém thé doc
lap dugc chon tir halo, OR?, CN, NRCRY, va C(O)NRCRY

Theo mdt sé phuong an, mdi nhom R* va R déu 1a H.
Theo mdt sé phuong an, mdi nhom R!, R, va R3 déu la H.
Theo mot s& phuong 4n, mdi nhéom R!, R?, R?, R!2 vaR'" déula H.

Theo mdt s6 phuong an, R*, R%, R R, va R* doc 1ap dugce chon tur H, halo, C1.
6 alkyl, Ca- alkenyl, Ca.6 alkynyl, Ci-6 haloalkyl, Ce.10aryl, Cs.10xycloalkyl, heteroaryl
¢6 5 dén 10 canh, heteroxycloalkyl c6 tur 4 dén 10 canh, CN, OR?!, SR?®!, C(O)R"!,
C(O)NRCRY!,  C(O)ORY, OC(O)RY, OC(O)NR®'RY, NRC¢IRY NRC'C(O)RY,
NR¢!C(O)OR?, NRC!'C(O)NRC'R, C(=NRHR"!, C(=NR")NR®'RY!,
NR®!'C(=NR¢)NR¢'R!, NR'S(O)R, NRCIS(0)RY!, NR¢'S(0)NR'RY, S(O)R",
S(O)NRCIRYL, S(0)RY!, va S(O)NR'R?'; trong do mdi nhoém Ci alkyl, Ca alkenyl,
Cas alkynyl, Ce.10 aryl, Cs.io xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va
heteroxycloalkyl c6 tir 4 dén 10 canh la tiy ¥ dugc thé bang 1, 2, 3, 4, hodc 5 nhom
thé doc 14p dugc chon tir halo, Ci- alkyl, Ca-6 alkenyl, Ca-6 alkynyl, C1.¢ haloalkyl, CN,
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,, OR®, SR2!, C(O)R", C(O)NRC'RY!, C(O)OR®, OC(O)R®', OC(O)NR'R,
C(=NReHNRC'RY, NR®'C(=NR®)NR®'R!, NR“'R', NR¢!C(O)R?!, NR*'C(O)OR™,
NRCIC(O)NROIRY, NRC'S(O)RY!, NRC'S(O)R®, NR®'S(0)NRCRY, S(OR",
S(OYNRCRY, S(O):R?!, va S(O)NR'RY,

Theo mdt sé phuong 4n, it nhit mot trong s6 R, R, R, R, va R® khong phai
la H.

Theo mdt s6 phuong 4n, it nhét hai trong s6 cac nhom R*, R3, R®, R7, va R®
khong phai la H.

Theo mdt sé phwong 4n, R*, RS, R%, R7, va R® doc lap dugc chon tir H, halo, Ci.
6 alkyl, C1.6 haloalkyl, CN, va OR®".

Theo mot s6 phuong an, RY, R, R, R, va R® doc 1dp duge chon tir H, halo, va

metoxy.

Theo mot s6 phuong 4n, R® va R7 déu 1a metoxy va R*, RS, va R® doc 1ap duogc

chon tir H va halo.

Theo mot s6 phuong 4n, R* 1a halo, R 1a metoxy, R®1a H, R7 12 metoxy, va R®

1a halo.

Theo mot sé phuong 4n, R'?, R', R12, R'3, R1?% R, R va R doc 1ap duge
chon tir H, halo, Ci. alkyl, Ca alkenyl, Ca-s alkynyl, Ci.¢ haloalkyl, Ce-10 aryl, Cs-10
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, CN,
NO,, OR®, SR#®, C(O)R, C(O)NRSR®B, C(O)OR®, OC(O)RP, OC(O)NR®R®,
NRSRE,  NREC(O)RM, NREC(O)OR®, NREC(O)NRPRE,  C(=NR)RM,
C(=NR%)NR*R®, NREC(=NR&)NR*RE, NRSS(O)RP, NRSS(0),R,
NRES(0)NRSRE, S(O)RY, S(O)NRZR®E, S(0)RM, va S(0)2NR“R®E; trong dé mdi
nhom Ci alkyl, Ca-6 alkenyl, Cas alkynyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, va heteroxycloalkyl co tir 4 dén 10 canh 1a thy y duge thé béng 1,2, 3,4,

hodc 5 nhom thé doc 1ap duoc chon tir R'%.

Theo mdt sé phuong an, R'? va R ddc 1ap duge chon tir H, halo, Ci-6 alkyl,
Ca.6 alkenyl, Ca.s alkynyl, Ci haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5
dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh, CN, NO;, OR®, SR*, C(O)R™,
C(O)NR®R®, C(O)OR®, OC(O)R?, OC(O)NR®R®, NRERB, NRSC(O)R,
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NRSC(O)OR®, NRSC(O)NRERE, C(=NR®)R, C(=NR#)NRSR®,
NRSC(=NRS)NRSRE, NRSS(O)R, NRSS(0).R", NR&S(0),NRSR®E, S(O)R™,
S(O)NRERE, S(0):RY, va S(O)NRPR®; trong d6 m6i nhom trong s6 cac nhom Ci.g
alkyl, Ca- alkenyl, Ca.s alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c¢6 5 dén 10
canh, va heteroxycloalkyl c6 3 dén 10 canh 1a tuy y dugc thé béng 1,2, 3,4, hodc 5

nhém thé doc 1ap duoc chon tir R1%.

Theo mot sd phuong an, R'? va R'3 doc 1ap duoe chon tir H, halo, Ci-6 alkyl,
Ca. alkenyl, Ca-s alkynyl, Ci. haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, CN, NO,, OR®, SR®, C(O)R™,
C(O)NRSRE, C(O)OR®, OC(O)R™, OC(O)NR®R®, NRZR®, NR“C(O)R™,
NRSC(O)OR®, NRSC(O)NRSRS, C(=NR®)R, C(=NR®)NR®RS,
NRBC(=NRNRSRE, NRPS(O)R™, NRSS(0),R, NRSS(0):NRERE, S(O)RY,
S(O)NRSRE, S(0)R, va S(0):NR“R®; trong d6 mdi nhém trong s6 cac nhém Ci.e
alkyl, Ca-s alkenyl, Ca. alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10
canh, va heteroxycloalkyl co tur 4 dén 10 canh 1a tuy ¥ dugc thé bang 1, 2, 3, 4, hodc 5

nhom thé doc lap dugc chon tir R1%,

Theo mot s6 phuong an, R'? va R' cung véi nguyén tir cacbon ma chung gin
vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh tuy y duoc thé bé’mg 1,2, hodc 3
nhém thé doc 1ap duoc chon tir Cy?, Ci alkyl, Ci-¢ haloalkyl, halo, CN, OR®, SR®,
C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)R™, OC(O)NRZR®, NRZRE,
NRSC(O)RY,  NROC(O)NR®R®,  NRUC(O)OR®,  C(=NRP)NRZRY,
NREC(=NRE)NRERE,  S(O)RY, S(ONRSR®, S(ORRY, NRUS(ORRY, N-
RBS(0),NRSRE, va S(0)NRER®, trong d6 nhom Ci6 alkyl néu trén la tiy y dugc
thé bing 1, 2, hogc 3 nhém thé doc lap duge chon tir Cy?, halo, CN, OR®, SR®,
C(ORY, C(ONRER®, C(O)OR®, OC(O)RY, OC(O)NRR®, NRR®,
NREC(ORY,  NROC(O)NRPR®,  NRPC(O)OR®,  C(=NR¥)NR®R®,
NREC(=NRE)NRERE, S(O)R®, S(O)NRER®, S(0)RP, NRPS(O)R™, NRS-
(O);NRERS, va S(0)NRERE,

Theo mot sé phuong an, R'? va R" cling v6i nguyén tir cacbon ma ching gin

vao tao ra nhom xycloalkyl c6 3, 4, 5, 6 hoac 7 canh.

Theo mot sb phuong an, hop chét c6 cong thire I, 111, hodc IV:
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IV.

Theo mot sé phuong 4n, hop chét co cong thire I1.

Theo mot s6 phuong 4n, néu hop chat nay c6 cong thie II thi W la NR? hoic
CR'R'S.

Theo mét s6 phuong 4n, néu hop chét nay c6 cong thire 11 thi W la NR?.

Theo mdt s6 phuong 4n, néu hgp chit nay c6 cong thie IT thi W 1a CRI"R!8,

Theo mot sb phuong 4n, néu hop chat nay c6 cong thuc II thi X 1a CRY.

Theo mdt s6 phuong 4n, néu hop chit nay ¢6 cong thire IT thi X 1a CH.

Theo mot s6 phuong an, R'® 12 H hogc heteroaryl ¢6 5 dén 10 canh tuy v duoc

thé bang C1.6 alkyl.

Theo mot s& phuong an, R' 1a H, Cis alkyl, Ce.10 aryl, Cs-10 xycloalkyl,
heteroaryl co 5 dén 10 canh, heteroxycloalkyl c6 tur 4 dén 10 canh, CN, hodc
C(O)NR®R®, trong d6 mdi nhém Ci- alkyl, Ce-10aryl, Cs-10 xycloalkyl, heteroaryl ¢
5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh la tuy y dugc thé bang 1, 2, 3,
4, hodc 5 nhom thé doc lap dugce chon tir Cy?, halo, Ci alkyl, Ca alkenyl, Ca6
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alkynyl, Cis haloalkyl, CN, NO2, OR®, SR®, C(O)RY, C(O)NR®R®, C(O)OR®,
OC(O)RM, OC(O)NR®R®, C(=NR®)NRZR®, NREC(=NRP)NRSRE, NRSR®,
NRSC(O)RY, NRSC(O)OR®, NRPC(O)NRZR®, NRES(O)RP, NRSS(0)R,
NRSS(0)NRSRE, S(O)RP, S(O)NR¥R®, S(0):R", va S(0)NRERY, trong d6 mbi
nhom Ci.6 alkyl, Ca-¢ alkenyl, va Ca alkynyl 1a tuy y duoc thé bang 1, 2, hodc 3 nhom
thé doc 1ap duoc chon tir Cy?, halo, CN, NO,, OR®, SR®, C(O)RY, C(O)NRER®,
C(O)OR®, OC(O)R®, OC(O)NR“R®, C(=NRS)NRSR®, NRPC(=NR“)NR“R®,
NRSR®E,  NRSC(O)RP,  NRSC(O)OR®, NRSC(O)NRSRS,  NRSS(O)R®,
NRSS(O)RY,  NRES(0)NRSRE,  S(O)RP, S(O)NRSR®E,  S(O)RM, va
S(0),NRERE,

Theo mot s6 phuong an, R'* 1a H, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, CN, hodc C(O)NR®R®, trong do
mdi nhém Ce.10 aryl, Cz.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va heteroxycloalkyl
¢ tir 4 dén 10 canh 1 tuy y duoc thé bé“mg 1,2, 3,4, hodc S nhom thé doc lap duoc
chon tir Cy?, halo, Ci.¢ alkyl, Ca- alkenyl, Ca- alkynyl, Ci.¢ haloalkyl, CN, NO», OR®,
SR®,  C(O)RM, C(O)NR®R¥,  C(O)OR¥, OC(O)R™,  OC(O)NR®R®,
C(=NR)NRSR®, NRSC(=NR®)NR“R®, NRSRE, NRSC(0)RP, NREC(O)OR>,
NRSC(O)NRSRE,  NRSS(O)RM, NRSS(0)RY, NR&S(0)NR*R%,  S(O)RP,
S(O)NR®RE, S(0):R?, va S(O)NRER®, trong d6 mbi nhom Ci. alkyl, Ca- alkenyl,
va Ca alkynyl la tuy y duoc thé béng 1, 2, hoac 3 nhom thé doc 1ap duoc chon tir Cy?,
halo, CN, NO,, OR®, SR®, C(O)R?, C(O)NR“R®, C(O)OR®, OC(O)R®, OC(O)N-
RORSB,  C(=NRNRSR®,  NRPC(=NRZ)NR“R®, NRSR®B,  NRSC(O)RY,
NRSC(0)OR®, NRAC(O)NRPR®, NRES(O)R, NRSS(0),R?, NRSS(0):NRER®P,
S(O)RY3, S(O)NR®RE, S(0),R", va S(O),NR%R®.

Theo mét s phuong 4n, néu hop chét nay c6 cong thuc II thi R' 1a H, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c6 3 dén 10 canh,
CN, hodc C(O)NR® R%, trong d6 mdi nhom Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6
5 dén 10 canh, va heteroxycloalkyl c6 3 dén 10 canh la tuy y duoc thé bang 1, 2, 3, 4,
hodc 5 nhém thé doc 1ap duoc chon tir R

Theo mot s6 phuong an, néu hop chat nay ¢ cong thic 1T thi R 1a H, Ce-10
aryl, Cs-10 xycloalkyl, heteroaryl co 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10
canh, CN, hoic C(O)NR®R®F, trong dé mdi nhom Ce.10 aryl, Cs.io xycloalkyl,
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heteroaryl ¢0 5 dén 10 canh, va heteroxycloalkyl c6 tir 4 dén 10 canh la tuy y dugc thé

bang 1, 2, 3, 4, hodc 5 nhom thé doc 1ap duoc chon tir R,

Theo mdt s6 phuong 4n, néu hop chét nay c6 cong thuc II thi R'% 1a H, metyl,
etyl, phenyl, pyrazolyl, piperidinyl, tetrahydropyridinyl, CN, hodc C(O)NRSR®, trong
d6 mdi nhom metyl, etyl, phenyl, pyrazolyl, piperidinyl, va tetrahydropyridinyl 1a tiy
y duoc thé bang 1, 2, hogc 3 nhém thé doc 1ap duoc chon tir Cy?, NRERP, va Ci
alkyl tuy y duoc thé bang OR™.

Theo mot sb phuong én, néu hop chét nay co cong thire II thi R!1a H, phenyl,
pyrazolyl, piperidinyl, tetrahydropyridinyl, CN, hodc C(O)NR®R®, trong d6 mdi
nhém phenyl, pyrazolyl, piperidinyl, va tetrahydropyridinyl 1a tuy y duogc thé bang 1,
2. hodc 3 nhom thé doc 1ap dugc chon tir Cy? va Ci alkyl tuy ¥ duoce thé bang OR®.

Theo mot sé phuong én, néu hop chat nay c6 cong thue II thi R0 1a H, (4-
metylpiperazin-1-yl)phenyl, 1-metyl- 1H-pyrazolyl, 1-(2-hydroxyetyl)-1H-pyrazolyl,
metylaminocarbonyl, xyano, 1-metyl-1 2.3,6-tetrahydropyridinyl, 1-metylpiperidin-4-
yl, dimetylaminocarbonyl, (3-hydroxyazetidin-1-yl)carbonyl, (3-hydroxypyrolidin-1-
yl)carbonyl, (4-metylpiperazin-1-yl)carbonyl, xyclopropylaminocarbonyl,  (3-
xyanopyrolidin-1-yl)carbonyl, (3 -hydroxypiperidin-1-yl)carbonyl, tetrahydro-2H-
pyran-4-yl, (4-metylpiperazin-1-yl)carbonyl, morpholin-4-ylcarbonyl, hodc (4.4
diflopiperidin-1-yl)carbonyl.

Theo mot sd phuong én, néu hop chit nay c6 cong thic II thi R 1a H, (4-
metylpiperazin-1-yl)phenyl, 1-metyl- 1H-pyrazolyl, 1-(2-hydroxyetyl)- 1H-pyrazolyl,
metylaminocarbonyl, xyano, 1-metyl-1,2,3,6-tetrahydropyridinyl, 1-metylpiperidin-4-
yl, dimetylaminocarbonyl, (3-hydroxyazetidin-1-yl)carbonyl, (3-hydroxypyrolidin-1-
yl)carbonyl, (4-metylpiperazin-1-yl)carbonyl, xyclopropylaminocarbonyl,  (3-
xyanopyrolidin-1-yl)carbonyl, hodc (3-hydroxypiperidin-1-yl)carbonyl.

Theo mét sb phuong 4n, néu hop chét nay ¢ cong thue II thi R 1a H, (4-
metylpiperazin-1-yl)phenyl, 1-metyl- 1H-pyrazolyl, 1-(2-hydroxyetyl)- 1H-pyrazolyl,
metylaminocarbonyl, xyano, 1-metyl-1,2,3,6-tetrahydropyridinyl, 1-metylpiperidin-4-
yl, dimetylaminocarbonyl, (3-hydroxyazetidin-1-yl)carbonyl, (3-hydroxypyrolidin-1-
yl)carbonyl, (4-metylpiperazin-1-yl)carbonyl, xyclopropylaminocarbonyl,  (3-
xyanopyrolidin-1-yl)carbonyl, (3-hydroxypiperidin-1-yl)carbonyl, morpholin-4-
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piperazin-1-yl)metyl, 4-etylpiperazin-1-yl)metyl, 4-( 2-hydroxyetyl-

¥ ul &

ylmetyl, (4-metyl
)piperazin-1-ylJmetyl, xyanoetylpiperazinylmetyl, xyanopiperidinylmetyl, xyano-
pyrolidinylmetyl, (1-metylpiperidin-4-yl)aminometyl, (tetrahydrofuran-3-
ylamino)metyl, 1H-imidazol-1-ylmetyl, 1H-pyrazol-1 -ylmetyl, (1-metyl-1H-pyrazol-
4-yl)metyl, 2-pyridin-2-yletyl, 2-morpholin-4-yletyl, 2-(dietylamino)etyl, 2-(3-
floazetidin-1-yl)etyl, 2-(3-metoxyazetidin-1-yl)etyl, (4-etylpiperazin-1 -yDmetyl, 3-
(dimetylamino)pyrolidin-1-yljmetyl, 2-(4-etylpiperazin-1-yl)etyl, 2-(4-
metylpiperazin-1-yl)etyl, (pyridin-3-yloxy)metyl, (2-oxopyridin-1 (2H)-yhmetyl, (3-
xyanoazetidin-1-yl)metyl, (3-floazetidin-1-yl)metyl, hodc (3-hydroxyazetidin-1-
ylmetyl.

Theo mét sé phuong an, néu hop chét nay ¢ cong thire IT thi R'” 1a morpholin-
4-ylmetyl, (4-metylpiperazin-1-yl)metyl, 4-etylpiperazin-1-yl)metyl, (4-
metylpiperazin-1-yl)metyl, 4-(2-hydroxyetyl)piperazin-1-yl]metyl,
xyanoetylpiperazinylmetyl, xyanopiperidinylmetyl, ~xyanopyrolidinylmetyl, (1-
metylpiperidin-4-yl)aminometyl, (tetrahydrofuran-3-ylamino)metyl, 1H-imidazol-1-
ylmetyl, 1H-pyrazol-1-ylmetyl, (1-metyl- 1H-pyrazol-4-yl)metyl, 2-pyridin-2-yletyl,
2-morpholin-4-yletyl, 2-(dietylamino)etyl, 2-(3-floazetidin-1-yl)etyl, 2-(3-metoxyaz-
etidin-1-yl)etyl, (4-etylpiperazin-1-yl)metyl, 3-(dimetylamino)pyrolidin-1-yljmetyl,
ho#ic 2-(4-etylpiperazin-1-yl)etyl, 2-(4-metylpiperazin-1-yl)etyl.

Theo mot s6 phuong an, néu hop chét ¢ cong thire 11 thi R 1a morpholin-4-
ylmetyl, (4-metylpiperazin-1-yl)metyl, 4-etylpiperazin-1 -yl)metyl, (4-metylpiperazin-
1-yDmetyl,  4-(2-hydroxyetyl)piperazin-1-yljmetyl, xyanoetylpiperazinylmetyl,
xyanopiperidinylmetyl, xyanopyrolidinylmetyl, 1H-imidazol-1-ylmetyl, 1H-pyrazol-
l-ylmetyl, (1-metyl-1H-pyrazol-4-yl)metyl, (4-etylpiperazin-1-yl)metyl, hodc 3-
(dimetylamino)pyrolidin-1-yl|metyl.

Theo mdt sd phuong an, néu hop chét c6 cong thic II thi R'0 Ja 2-pyridin-2-
yletyl, 2-morpholin-4-yletyl, 2-(dietylamino)etyl, 2-(3-floazetidin-1-yl)etyl, 2-(3-
metoxyazetidin-1-yl)etyl, 2-(4-etylpiperazin-1-yl)etyl, hodc 2-(4-metylpiperazin-1-
yletyl.

Theo mdt s phuong 4n, R'? 1a Cyealkyl thy ¥ duoc thé bang 1, 2, hodc 3 nhém
thé doc 1ap duoc chon tir Cy?, NR®R®, va Ci. alkyl tuy y dugc thé bang OR®.
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R10 13 Crgalkyl thy ¥ duogce thé bang heteroxycloalkyl

O~

o
Theo mdgt s

1%

huon

. ,
phuong én

c6 4 dén 7 canh, trong d6 heteroxycloalkyl c6 4 dén 7 canh 1a thy ¥ dugc thé bang 1,
2, hodc 3 nhém thé doc 1ap duoc chon tir halo, Ci. alkyl, Ci-e haloalkyl, CN, OR®,

C(O)RYS, C(O)NRRY, C(O)OR™, OC(O)R®, NRSR, va NR®C(O)R™.

Theo mot s6 phuong 4n, néu hop cht c6 cong thie II thi R' 12 Cis alkyl thy ¥
duoc thé bang heteroxycloalkyl ¢6 4 dén 7 canh, trong d6 nhom heteroxycloalkyl c6 4
dén 7 canh nay duoc chon tir morpholinyl, piperazinyl, piperidinyl, pyrolidinyl,
tetrahydrofuranyl, va azetidinyl, va trong d6 nhom heteroxycloalkyl co 4 dén 7 canh
nay la tuy y duoc thé béng 1, 2, hodc 3 nhom thé doc 1ap dugc chon tir halo, Ci-6 alkyl,
C\.¢ haloalkyl, CN, OR®, C(O)R", C(O)NR®R®, C(0)OR®, OC(O)RY, NR®R®, va
NRSC(O)R.

Theo mdt s6 phuong an, RS va R® cung voéi nguyén tr N ma ching gén vao
tao ra nhom heteroxycloalkyl c¢6 4, 5, 6, hodc 7 canh tuy y dugc thé béng 1,2, hodc 3
nhom thé doc 1ap dugc chon tir Ci alkyl, Ci.¢ haloalkyl, halo, CN, OR, va NRRY,

Theo mot s6 phuong an, Cy? dugc chon tir heteroxycloalkyl ¢6 4 dén 7 canh
tiy v duoc thé bang 1, 2, hoac 3 nhém thé doc 1ap duge chon tir halo, Ciug alkyl, Co
alkenyl, Ca.¢ alkynyl, Ci haloalkyl, CN, NO, OR®, SR®, C(O)RP, C(O)NR®R®,
C(O)OR®, OC(O)R®, OC(O)NR®R®, NR®R®, NRSC(0)RP, NR®SC(O)OR®,
NRESC(O)NRSRE,  C(=NR¥)R, C(=NR®)NR®R®, NREC(=NR®)NRSRY,
NR#S(O)RPS, NRPS(0)R", NRS(0),NRPRY, S(O)R, S(O)NRSRE, S(0)2R", va
S(0)NR¥R®.

Theo mot sé phuong an, néu hop chét nay c6 cong thic IT thi R' 1a I1.

Theo mdt sd phuong 4n, néu hop chit nay c6 cong thire II thi R!% khong phai 1a

Theo mét sé phuong dn, néu hop chét nay ¢6 cong thic I thi R vaR" doc lap
duge chon tir H, halo, Ci alkyl, Ca-6 alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl co tur 4 dén 10 canh,
CN, NO,, OR®, SR®, C(O)R™, C(O)NR®R®, C(O)OR®, OC(O)R", OC(O)NR*RE,
NRERSE,  NRSC(O)RP,  NREC(O)OR®, NRSC(O)NRER®E,  C(=NR®)R",
C(=NR®)NR®R®, NRSBC(=NR®)NRSRS, NR®S(O)R, NRS(0)R,
NRS(0)NRERE, S(O)R, S(O)NRSRE, S(0)RY, va S(0),NRERY; trong d6 mdi
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nhém Cr.s alkyl, Ca alkenyl, Ca alkynyl, Cs-10aryl, Cs-10xycloalkyl, heteroaryl ¢6 5

dén 10 canh, va heteroxycloalkyl co tir 4 dén 10 canh 1a tuy y duoc thé béng 1,2,3,4,

ho#ic 5 nhém thé doc lap duoc chon tir R,

Theo mot s& phuong 4n, néu hop chit c6 cong thire 1T thi R!'7 va R'® doc lap
duoc chon tir H, halo, Ci. alkyl, Ca6 alkenyl, Co alkynyl, Ci- haloalkyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10 canh, va
CN, trong d6 mdi nhém Cie alkyl, Cas alkenyl, Cas alkynyl, Ce-10 aryl, Cs-po
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, va heteroxycloalkyl co tir 4 dén 10 canh la

tuy v duge thé béng 1, 2,3, 4, hoac 5 nhém thé doc 1ap duoc chon tur R 102,

Theo mot s& phuong an, néu hop chat c6 cong thirc 1T thi R'7 va R'® doc lap
duoc chon tir H, halo, Ci alkyl, Ca.6 alkenyl, Ca6 alkynyl, va Ci.¢ haloalkyl, trong d6
mdi nhom Ci alkyl, Ca alkenyl, Cas alkynyl, 1a tuy y dwoc thé bang 1, 2, 3, 4, hodc

5 nhém thé doc 1ap duoce chon tir R'%2.

Theo mdt s6 phuong an, néu hop chit c6 cong thire IT thi ca nhém R va nhom

R!8 déu 1 Ci.6 alkyl.

Theo mdt s6 phuong an, néu hop chit c¢6 cong thire I thi ca nhém R va nhom

R'8 déu 1a metyl.

Theo mot s6 phuong an, néu hop chat ¢6 cong thue IT thi R va R!® doc lap

duogc chon tir H va halo.
Theo mot s6 phuong én, néu hop chét c6 cong thire IT thi R 1a H.
Theo mot s6 phuong an, néu hop chét ¢ cong thire I thi R'* 1a H.

Theo mot s6 phuong an, néu hop chét c6 cong thie II thi ca nhom R' va nhom

R!8 déu 1a H.

Theo mdt sb phuong an, R'7 va R ciing véi nguyén tir cacbon ma ching gin
vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh ho#c nhom heteroxycloalkyl ¢
4,5, 6, hodc 7 canh, moi nhom tuy y dugc thé béng 1,2, hodc 3 nhém thé doc 1ap duoc
chon tir Cy?, Ci.6 alkyl, Ci¢ haloalkyl, halo, CN, OR®, SR, C(O)RP, C(O)NR%R®,
C(O)OR®, OC(O)RY, OC(O)NR“R®, NRESRE, NREC(O)RP, NRPC(O)NRPRE,
NRSC(0)OR®, C(=NRS)NR“R®, NREC(=ENRSB)NRERSE, S(O)RY, S(O)NR®R®,
S(0)2R?3, NR®S(0)R™, NRSS(0),NRSRE, va S(0)2NRER®, trong d6 nhém Ci.g
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bing 1, 2, hodic 3 nhom thé doc 1ap duoc chon tir Cy?,

D>~

A 1A i
alkyl néu trén 12 toy y duge th

) 5

halo, CN, OR®, SR®, C(O)R3, C(O)NR®3R®, C(O)OR®, OC(O)R?, OC(O)NRZRY,
NRERE, NREC(O)RY, NRPBC(O)NRSRE, NRBC(O)OR®, C(=NRP)NRZRE, NR**
C(=NRENRERS,  S(O)R™,  S(O)NR®R®,  S(OpRY,  NRZS(ORR,
NRES(0),NRERE, va S(0),NRERE,

Theo mdt sé phuong an, R'7 va R!® cling v6i nguyén tit cacbon ma ching gan

vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hodc 7 canh.

Theo mot sb phuong an, R'7 va R!® cing vdi nguyén tlr cacbon ma chiing gan

vao tao ra nhom xyclobutyl hodc nhom xyclopentyl.

Theo mot s6 phuong an, R'7 va R cuing v6i nguyén ti cacbon ma ching gén
vao tao ra nhom heteroxycloalkyl c6 4, 5, 6, hodc 7 canh tuy y duoc thé béng 1, 2,
hoic 3 nhom thé doc 1ap dugce chon tr Cy?, Ci alkyl, Ci¢ haloalkyl, halo, CN, OR®,
SR, C(O)RY, C(ONRSR®, C(O)OR®, OC(O)RY, OC(O)NR®R®, NRUR®,
NRSC(O)R™,  NROC(O)NR®R®,  NRSC(O)OR®,  C(=NR®)NR®R®,
NREC(=NRNRERS,  S(O)R™,  S(ONRSRS,  S(ORRY,  NRUS(O)RY,
NRES(0);NRSRE, va S(0),NRPRY, trong d6 nhom Ci.¢ alkyl néu trén la tuy y dugce
thé bing 1, 2, hodc 3 nhém thé doc 1ap duoc chon tir Cy?, halo, CN, OR™, SR¥,
C(ORY, C(ONR®RE, C(O)OR®, OC(O)RY, OC(O)NR®R®, NRUR,
NRSC(O)RY,  NROC(O)NR®R®,  NRSC(O)OR®,  C(=NR)NRURY,
NROC(=NRENRERE,  S(O)RY, S(O)NRSR®, S(ORRP, NRPS(ORRY, N-
RSS(O)NRERE, va S(O);NRER®.

Theo mot sb phuong an, R'7 va R'® cing v6i nguyén tir cacbon ma ching gan
vao tao ra nhom heteroxycloalkyl ¢6 4, 5, 6, hodc 7 canh tuy y duoc thé béng Cis
alkyl.

Theo mot sb phuong an, R'7 va R'® cung v6i nguyén tir cacbon ma ching gan
vao tao ra nhom heteroxycloalkyl ¢6 4, 5, 6, hoac 7 canh.

Theo mdt sé phuong an, R'7 va R!® cung vi nguyén tir cacbon ma ching gan
vao tao ra vong tetrahydropyran hodc vong N-metylpiperidin.

Theo mdt sb phuong an, hop chét c6 cong thite Ila:
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R7
R R8
0O
e
RS N N~
R4
7 TN\
} R10
N
N
N H
IIa.

Theo mot sb phuong 4n, hop chét c6 cong thuc IIb:

1Ib.

Theo mdt sé phuong &n, hop chét c6 cong thuc I11.

Theo mot sb phuong én, néu hop chét nay c6 cong thire 1II thi Z la CH.

Theo mot s& phuong én, néu hop chat nay c6 cong thuce I thi Y 1a S.

Theo mdt s6 phuong 4n, néu hop chét nay c6 cong thire 1T thi R 1a H.

Theo mdt sé phuong an, hop chét c6 cong thuc Ia:

R7

R® RS
O
/U\ Rg

RS N Nig

R* s S

’ R10
N

[IIa.
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shuong 4n, hop chit ¢6 cong thie ITIb:

R7
RS R8
0
A e
RS N N~
4
R _ N
} \>—~R11
X N
H

N

IIIb.
Theo mot sb phuong an, hop chit co cong thire I'V.

Theo mdt s& phuong an, R dugce chon tir H, Ci alkyl, Ce-10 aryl, Cs.i0
xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl co tir 4 dén 10 canh, va CN;
trong do mdi nhém Ci alkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5 dén 10 canh,
va heteroxycloalkyl c6 tir 4 dén 10 canh la tuy y dugc thé bang 1, 2, hodc 3 nhom thé

doc lap duge chon tir R1%,

Theo mdt s6 phuong 4n, néu hop chat nay c6 cong thirc IV thi R'"1a H, Cis
alkyl, heteroxycloalkyl ¢6 3 dén 10 canh, hoac CN; trong d6 mdi nhom Ci6 alkyl va
heteroxycloalkyl c6 3 dén 10 canh 14 tuy y duge thé bémg 1,2, 3, 4, hoac 5 nhém thé

doc 1ap duge chon tir R1%,

Theo mét s6 phuong én, néu hop chat nay c6 cong thirc IV thi R'"*1a H, Cis
alkyl, heteroxycloalkyl c6 tir 4 dén 10 canh, hodc CN; trong d6 mdi nhom Ci. alkyl
va heteroxycloalkyl c6 tuir 4 dén 10 canh 1a tuy y dugc thé bang 1, 2, 3, 4, hodc 5 nhom
thé doc 1ap duoc chon tir R1™,

Theo mot s& phuong 4n, néu hop chit nay c6 cong thire TV thi R!* [a H, metyl,
1-metylpiperidinyl, CN, xyanometyl, hodc 2-hydroxyetyl.

Theo mot s& phuong 4n, néu hop chat nay ¢6 cong thire IV thi R 1a H.

Theo mot sb phuong 4n, néu hop chét nay c6 cong thire IV thi R'*1a phenyl tuy

§ duoc thé bing 1, 2, hodc 3 nhom thé doc 1ap dwoc chon tir R10a,

Theo mot s6 phuong 4n, R 1a phenyl tuy ¥ dugce thé bang R'%,



Theo mot s6 phuong 4n, R'* 13 (4-etylpiperazin-1-yl)phenyl.

R7
R® RS
0
J e
R® N N
4
R _ §
LN
AN
N
NT
IVa.

Theo mdt sb phuong an, hop chét c6 cong thirc IVb:

R7
RS R8
1
RS N 0 R14
4
R _ N
| N
x
N
N H
1Vb.

Theo mot sé phuong an, néu hop cht nay c6 cong thirc V thi W 1a NR”.

44/316
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Theo mot s6 phuong an, néu hop chat nay c6 cong thirc V thi R’ 1a H, Cigalkyl,
Cs.10 xycloalkyl, heteroxycloalkyl c6 3 dén 10 canh, Ce.10 aryl, Ce.10 aryl-Ci-4 alkyl,
hodc Cs-10xycloalkyl-Ci. alkyl, mdi nhom tity y dugc thé bang 1, 2, hodc 3 nhém thé

doc lap duge chon tir R,

Theo mot s& phuong an, néu hop chit nay c6 cong thirc V thi R” 1a H, Ci-salkyl,
Cs.10 xycloalkyl, heteroxycloalkyl co 3 dén 10 canh, Ce.10 aryl-Ci4 alkyl, hodc Cs.10
xycloalkyl-Ci.4 alkyl.

Theo mot s6 phuong 4n, néu hop chét nay c6 cong thirc V thi R? 1a Co-10 aryl-
Craalkyl thy ¥ dugc thé bing 1, 2, 3, 4, hodc 5 nhom thé doc 1ap duge chon R%.

Theo mot s& phwong an, néu hop chét nay c6 cong thue V thi R’ 1a benzyl tuy
¥ duge thé bing 1, 2, hodc 3 nhom thé doc 1ap duoc chon tir R

Theo mot sd phwong 4n, néu hop chét nay c6 cong thuc V thi R’ 1a phenyl tuy
y dugc thé bang 1, 2, hodc 3 nhoém thé doc lap duogc chon tir R

Theo mot sb phuong én, néu hop chat niy c¢6 cong thirc V thi R’ 1a H, Cigalkyl,
Cs.10 xycloalkyl, heteroxycloalkyl ¢6 tir 4 dén 10 canh, Ce.10 aryl-Ci alkyl, hodc Cs-10
xycloalkyl-Ci.4 alkyl.

Theo mdt sd phuwong an, néu hop chat nay c6 cong thirc V thi R? 1a Cs.i0
xycloalkyl.

Theo mot sb phuong én, néu hop chit nay c6 cong thie V thi R’ 1a xyclobutyl.

Theo mot s& phuong én, néu hop chét nay c6 cong thirc V thi R’ 1a Cigalkyl.

Theo mdt s6 phuong én, R’ 12 metyl, etyl, xyclopropyl, xyclopropylmetyl,
xyclobutyl, 3-florophenylmetyl, hodc 4-clo-2-florophenyl.

Theo mot sb phuong én, néu hop chat nay c6 cong thirc V thi R’ 1a metyl, etyl,
xyclopropyl, hodc xyclopropylmetyl.

Theo mot sb phuong én, néu hop chat nay c6 cong thirc V thi R’ 1a metyl.

Theo mét sé phuong 4n, néu hop chat nay c6 cong thire V thi R? va R® doc lap
duoc chon tor H, CN, C(O)NRCRY, va Cy.7alkyl, trong d6 nhém Ci7 alkyl la tuy y duoc
thé béng 1, 2, hodc 3 nhom thé doc 1ap dugce chon tir halo, ORY, CN, NR°RY, va
C(O)NR°RY.
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1o 4n, néu hop chat nay c6 cong thirc V thi mdi nhom R? va
R3 1a H.

Theo mdt s6 phuong 4n, néu hop chét nay c6 cong thirc V thi moi nhom R?, va
R3 1a H.

Theo mét sb phuong an, néu hop chét nay c6 cong thirc V thi moi nhom R, R?,
va R’ 1a H.

Theo mdt sb phuong an, néu hop chét nay c6 cong thie V thi RY, RS, R®, R7, va
R® doc 1ap dugc chon tr H, halo, Ci¢ alkyl, Ci- haloalkyl, CN, va OR?!.

Theo mdt s6 phuong an, néu hop chét nay 6 cong thirc V thi R, R, R R7, va

R® ddc 14p dugc chon tir H, halo, va metoxy.

Theo mdt s6 phuong 4n, néu hop chét nay c6 cong thire V thi ca hai nhém R

va R7 déu la metoxy va R*, R, va R® doc 14p duoc chon tir H va halo.

Theo mét s6 phwong 4n, néu hop chit nay c6 cong thirc V thi R* 1a halo, R° 1a

metoxy, R® 1a H, R7 la metoxy, va R® 12 halo.
Theo mét s& phuong 4n, néu hop chét nay c6 cong thire V thi Q khong c6 mat.

Theo mdt sé phuong 4n, néu hop chét ndy c6 cong thie V thi Q 1a O, NR 62,
hoic CR!2eR 1%,

Theo mot s6 phuong én, néu hop chét nay ¢ cong thire V thi R' va R" doc
lap dugc chon tir H, halo, Ci.6 alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, Ci haloalkyl, Ce-10
aryl, Cz.10 xycloalkyl, heteroaryl c6 5 dén 10 canh, heteroxycloalkyl c¢6 3 dén 10 canh,
CN, NO,, OR®, SR®, C(O)R?, C(O)NR*R®, C(O)OR®, OC(O)RP, OC(O)NR®R®E,
NRSRE,  NREC(O)RY,  NREC(O)OR®, NREC(O)NRPR®B,  C(=NR)RM,
C(=NR®)NR®R®, NRSC(=NR®)NR“RE, NRSS(O)RYS, NRS(0)2R,
NRS(0)NRERE, S(O)R, S(O)NRER®, S(0)RY3, va S(0)NR®R%; trong do6 moi
nhém Ci.6 alkyl, Ca- alkenyl, Ca6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5
dén 10 canh, va heteroxycloalkyl ¢6 3 dén 10 canh 1a tuy y duge thé béng 1,2, 3,4,
hodc 5 nhom thé doc 1ap duoc chon tir R1,

Theo mot sé phuong 4n, néu hop chat nay c6 cong thie V thi R'? va R doc
1ap dugc chon tir H, halo, Ci.s alkyl, Ca6 alkenyl, Ca-¢ alkynyl, Ci- haloalkyl, Ce-10
aryl, Cs-10 xycloalkyl, heteroaryl ¢6 5 dén 10 canh, heteroxycloalkyl c6 tir 4 dén 10
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: { C(O)RP, C(O)NRSR®, C(O)OR®, OC(O)R,
OC(O)NRSR®E,  NR®R®, NRSC(O)R”, NR®C(O)OR®, NRESC(O)NRSR®,
C(ENRRD,  C(=NRS)NRER®, NRSC(=NRNRSRS,  NR®S(O)R™,  N-
RES(0),RM, NRES(0)NRSRE, S(O)RY, S(O)NRSRE, §(0),RY, va S(O)NR“R®;
trong d6 mdi nhom Ci.¢ alkyl, Ca- alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs.10 xycloalkyl,
heteroaryl c6 5 dén 10 canh, va heteroxycloalkyl co tir 4 dén 10 canh 13 tuy y duoc thé

bing 1, 2, 3, 4, hodc 5 nhom thé doc 1ap dugce chon tir R10a,

Theo mot s phuong &n, néu hop chit nay c6 cong thire V thi R'? va R" cling -

v6i nguyén tir cacbon ma ching gén vao tao ra nhom xycloalkyl ¢6 3, 4, 5, 6 hoac 7
canh hodc nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh, mdi nhom tiy y duoc thé
béng 1, 2, hodc 3 nhom thé doc 1ap dugce chon tur Cy?, Ci- alkyl, Ci-¢ haloalkyl, halo,
CN, OR®, SR®, C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)RY, OC(O)NR“R®,
NRSRSB, NRSC(O)RP, NRSC(O)NR®R®E, NRSC(O)OR®, C(=NR®)NR“R®,
NREC(=NRZ)NR®R®,  S(O)R", S(O)NRSR®,  S(0)R™, NRSS(0),R,
NRES(0),NRSRE, va S(O)NRER®, trong d6 nhom Cig alkyl néu trén la tuy y dugc
thé bing 1, 2, hodc 3 nhém thé doc 1ap duoe chon tir Cy?, halo, CN, OR®, SR®,
C(O)RY, C(O)NR®R®, C(O)OR®, OC(O)R®, OC(O)NR®R®, NR“R®,
NRSC(O)RM,  NRPC(O)NRSR®, NRSC(0)O  R¥, C(=NR®)NRSRE,
NRSC(=NRSNRSRE,  S(O)R, S(O)NRSR®E,  S(O)R™, NR®S(0)RY,
NRSS(0),NRSRE, va S(0);NRPRE.

Theo mdt s& phuong én, néu hop chét nay c6 cong thire V thi R va RY cung
vGi nguyén tir cacbon ma chung gfn vio tao ra nhom xycloalkyl c6 3, 4, 5, 6 hodc 7
canh.

Theo mot s& phuong an, néu hop chat nay c6 cong thirc V thi mdi nhém R va
R 1a H.

Theo mot sé phuong an, néu hop chat nay c6 cong thire V thi mdi nhom R?, R?,
R?vaRP1aH.

Theo mdt s phuong én, néu hop chit nay c6 cong thirc V thi n bang 1.

Theo mdt sd phuong an, néu hop chit nay c6 cong thirc V thi n bing 1 va Q

khong c6 mat.
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Theo mot sd phuong én, hop chét ¢6 cong thirc Vb:
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Can phai hiéu thém rang mot s6 dAu hiéu nhat dinh theo sang ché, ma dé o
rang, dugce boc 1§ trong pham vi cac phuong an riéng biét, cling co thé duoc két hop
thanh mot phuong an. Nguoc lai, cac dAu hiéu khéc nhau theo sang ché ma, dé ngan
gon, dd dugc boc 10 trong pham vi cua mot phuong an, cling ¢6 thé duge tach riéng

hodc két hop lai theo cach thich hop.

Trong ban md ta nay, cdc nhom thé cia cac hop chét theo séng ché duge boc 16
thanh nhom hodc trong cac khoang. Cac tac gia sang ché du dinh ring sang ché bao
gbm timg va tht ca céc tip hop con cua céc thanh vién thude cac nhém nay va cac
khoang nay. Vi du, thuét ngtr “Ci-¢ alkyl” dung dé chi ting nhom trong s metyl, etyl,

C; alkyl, Cs alkyl, Cs alkyl, va Cg alkyl.
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1, heteroaryl, xycloalkyl, va heteroxycloalkyl

khac nhau duoc bdc 10. Trir khi c6 quy dinh khac, cdc vong nay co thé duoc gém vao

phan con lai cua phén tir & nguyén tir bét ky thudc vong dugc chép nhan vé mit hoa
~, 66

tri. Vi duy, thudt nglt “vong pyridin™ ¢ thé dé cap dén vong pyridin-2-yl, vong pyridin-
3-yl, hodc vong pyridin-4-yl.

Thuat ngit “cé n canh”, trong dé n la sb nguyén, thuong chi s6 luong nguyén tir
tao thanh vong & trong mot gbc, trong dé s6 luong nguyén tr tao thanh vong la n. Vi
du, piperidinyl 1a vi du vé vong heteroxycloalkyl c6 6 canh, pyrazolyl la vi du vé vong
heteroaryl ¢6 5 canh, pyridyl I1a vi du vé vong heteroaryl c¢6 6 canh, va 1,2,3,4-

tetrahydro-naphtalen 1a vi du vé nhom xycloalkyl c6 10 canh.

D&i v6i céc hop chit theo sang ché, trong d6 céc bién xuét hién nhiéu hon mot
1an, mdi bién c6 thé 1a géc khac nhau doc 1ap duoc chon tir nhom xéac dinh bién d6. Vi
du, khi chu tric dugc mo ta c6 hai nhom R ma déng thoi c6 mit trong cung mot hop
chét, thi hai nhém R nay ¢6 thé 1a cac géc khac nhau doc 1ap dugc chon tir nhom dinh

nghia cho R.

Thuét nglt “tuy y duoc thé” duoc dung trong ban mo ta nay c6 nghia la khong

duoc thé hodc duge thé.

Thuat ngtr “duoc thé” duoc dung trong ban mo ta nay co nghia la nguyén tu
hydro duogc thé bang nhom khong phai 1a hydro. Cén phai hiéu rang viéc thé trén

nguyén tu cu thé bi gi¢i han boi hoa tri.

Thuéit ngtt “Ci;”, khiivajla cac s nguyén, dugc dung trong ban mo ta nay,
két hop v6i nhom hoa hoc, biéu thi s6 luong clia nguyén tir cacbon trong nhém hoa
hoc v6i khoang tri $6 x4c dinh tir i dén j do. Vi du, Ci.s alkyl dé chi nhom alkyl ¢6 1,

2,3, 4, 5, hodc 6 nguyén tir cacbon.

Thuat ngfr “alkyl” dugc dung trong ban mo ta nay, mot cach riéng ré hodc két
hop v6i céac thuat nglt khac, dung dé chi nhém hydrocacbon no ma cé thé 1a mach
théng hodc mach nhanh. Theo mot sb phuong an, nhom alkyl chtra 1 dén7, 1 dén e, 1
dén 4, hodc 1 dén 3 nguyén tir cacbon. Céc vi du vé gbe alkyl bao gbm, nhung khong
chi han ché &, cdc nhom héa hoc nhu metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec-butyl, fert-butyl, n-pentyl, 2-metyl-1-butyl, 3-pentyl, n-hexyl, 1,2,2-
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Thuat ngtt “alkenyl” dugc ding trong ban mo ta nay, mot cach riéng ré& hoac
két hop voi céc thudt ngir khéc, dé chi nhom alkyl c6 mot hodc nhiéu lién két doi
cacbon-cacbon. Theo mot sb phuong an, nhom alkenyl chira 2 dén 6 hodc 2 dén 4
nguyén tu cacbon. Vi du vé& cac nhom alkenyl bao gém, nhung khong chi han ché &,

etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, va cac nhém tuong tu.

Thuét ng@t “alkynyl” dugc dung trong ban mo ta nay, mot cach riéng r€ hodc
két hop voi cac thuét ngit khac, ding dé chi nhém alkyl c6 mot hodc nhiéu lién két ba
cacbon-cacbon. Vi du vé cac nhoém alkynyl bao gbm, nhung khong chi han ché o,
etynyl, propyn-1-yl, propyn-2-yl, va cac nhom tuong tu. Theo mét sd phuong én, gbc

alkynyl chtra 2 dén 6 hodc 2 dén 4 nguyén tir cacbon.

Thuat ngit “halo” hodc “halogen” dugc dung trong ban mo ta nay, mot cach
riéng 1€ hoac két hop v6i cac thudt ngir khac, bao gém flo, clo, bromo, va iodo. Theo

mot sb phuong an, halo 1a F hodc Cl.

Thuét ngtt “haloalkyl” duoc dung trong ban md ta nay, mot cach riéng r& hoac
két hop voi céc thuét ngi khéc, dé chi nhom alkyl c6 s6 luong nhom thé 1a nguyén
halogen dén hoéa tri dy du, ma ching c6 thé 1a giéng nhau hodc khac nhau. Theo mot
s6 phuong an, nguyén tir halogen la nguyén tu flo. Theo mot sb phwong én, nhom alkyl
¢6 1 dén 6 hodc 1 dén 4 nguyén ti cacbon. Céc vi du vé nhom haloalkyl bao gom CF3,

C,Fs, CHF», CCls, CHCla, C2Cls, va cadc nhom tuong tu.

Thuat ngfr “alkoxy” dugc dung trong ban mo ta nay, mot cach riéng ré hodc két
hop voi cac thudt ngit khéc, dé chi nhém c6 cong thirc -O-alkyl. Céc vi du vé nhom
alkoxy bao gdm metoxy, etoxy, propoxy (vi du, n-propoxy va isopropoxy), t-butoxy,
va cac nhom tuong tu. Theo mot s6 phuong 4n, nhom alkyl c6 1 dén 6 hodic 1 dén 4

nguyén tir cacbon.

Thuat ngit “haloalkoxy” dugc dung trong ban mo ta nay, mot cach riéng r€ hodc
két hop v6i cac thudt nglt khéc, dé chi nhom c6 cong thirc -O-(haloalkyl). Theo mot
s6 phwong 4n, nhom alkyl ¢6 1 dén 6 hodc 1 dén 4 nguyén ttr cacbon. Vi du vé nhom

haloalkoxy la -OCF3.
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Thuét ngit “amino” dugc dung trong ban mod ta nay, mot cach riéng r& hodc két

hop v6i céac thudt ngir khac, dé chi NI,

Thuét ngit “alkylamino” duoc dung trong ban md ta nay, mot cach riéng ré€ hodc
Kkét hop véi cac thudt nglt khac, dé chi nhom c6 cong thire -NH(alkyl). Theo mot 56
phuong an, nhom alkylamino c6 1 dén 6 hodc 1 dén 4 nguyén tir cacbon. Vi du vé céc
nhém alkylamin bao gdm metylamino, etylamino, propylamino (vi duy, n-propylamino

va isopropylamino), va cac nhom tuong tu.

Thuat ngit “dialkylamino” dugc ding trong ban md ta nay, mot cach riéng ré
hodc két hop véi cac thuat nglt khac, dé chi nhom c6 cong thire -N(alkyl). Vi du vé
cac nhom dialkylamin bao gbém dimetylamino, dietylamino, dipropylamino (vi du,
di(n-propyl)amino va di(isopropyl)amino), va céc nhom tuong . Theo mét sb

phuong an, mdi nhom alkyl doc 1ap c6 1 dén 6 hodc 1 dén 4 nguyén tt cacbon.

Thuat ngtt “alkylthio” dugc dung trong ban mo ta nay, mot cach riéng ré hodc
két hop v6i cac thuat ngtr khac, dé chi nhém cé cong thuc -S-alkyl. Theo mot 56

phuong an, nhém alkyl ¢6 1 dén 6 hodc 1 dén 4 nguyén tr cacbon.

Thuat ngit “xycloalkyl” dugc dung trong ban md ta nay, mot cach riéng r€ hodc
két hop voi cac thuét nglt khéc, dé chi hydrocacbon vong khong thom bao g6m nhom
alkyl va nhom alkenyl da dugc dong vong. Cac nhom xycloalkyl cé thé bao gém cac
hé vong mot vong hoac nhiéu vong (vi dy, ¢6 2, 3 hodc 4 vong ngung tu, béc cau, hoic
vong spiro). Dinh nghia vé xycloalkyl con bao gdm cac gbc ma c6 mot hodc nhiéu
vong thom (vi du, céc vong aryl hodc heteroaryl) ngung tu (tirc 1a ¢6 lién két chung
v6i) v6i vong xycloalkyl, vi du, cac dAn xudt benzo cta xyclopentan, xyclohexen,
xyclohexan, va nhoém tuong tu, hodc cac dan xuét pyrido cta xyclopentan hodc
xyclohexan. Cac nguyén tir cacbon lam thanh vong cia nhom xycloalkyl ¢ thé tuy y
duoc thé bang oxo. Cic nhom xycloalkyl con bao g6m xycloalkyliden. Thuat ngi
“xycloalkyl” con bao g6m cac nhom xycloalkyl dAu cAu (vi du, cac gbe hydrocacbon
vong khong thom chira it nhit mot nguyén tr cacbon dau cau, nhu admantan-1-yl) va
cac nhom spiroxycloalkyl (vi du, cac gbc hydrocacbon khong thom chtra it nhat hai
vong ngung tu & mdt nguyén tir cacbon, nhu spiro[2.5]octan va céac gbe tuong tw).
Theo mot s& phuong an, nhoém xycloalkyl ¢6 3 dén 10 canh trén vong, hodc 3 dén 7

canh trén vong. Theo mot s6 phuong an, nhom xycloalkyl 1a vong don hodc vong doi.
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phuong 4n, nhom xycloalkyl 12 vong don. Theo mot s6 phuong an, nhom
xycloalkyl 1a nhém Cs.7 xycloalkyl vong don. Vi dy, cac nhom xycloalkyl bao g6m
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl, xyclo-
hexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
tetrahydronaphtalenyl, octahydronaphtalenyl, indanyl, va cac nhom tuong ty. Theo
mot s6 phuong an, nhom xycloalkyl la xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

Thuat ngft “xycloalkylalkyl” duoc ding trong ban mo ta nay, mot cach riéng ré
hodc két hop v6i cac thuat ngi khac, dé chi nhom c6 cdng thire xycloalkyl-alkyl-. Theo
mdt sb phwong 4n, phan alkyl ¢6 1 dén 4, 1 dén 3, 1 dén 2, hodc 1 nguyén ti cacbon.
Theo mdt s6 phwong an, phan alkyl 1a metylen. Theo mot s6 phuong an, phan
xycloalkyl c6 3 dén 10 canh trén vong hodc 3 dén 7 canh trén vong. Theo mot 56
phuong an, nhom xycloalkyl 1a vong don hoédc vong d6i. Theo mot s6 phuong én, phan
xycloalkyl 1a vong don. Theo mot s6 phuong an, phan xycloalkyl 1& nhom Cs.

xycloalkyl vong don.

Thuat ngir “heteroxycloalkyl” dugc dung trong ban mo ta nay, mot cach riéng
r& hodc két hop véi cdc thuét nglt khac, dé chi vong hodc hé vong khong thom, ma c6
thé tuy y chira mot hodc nhiéu nhom alkenylen hodc nhém alkynylen lam mot phan
clia cu tric vong, ma ¢ it nhét mot nguyén tir trén vong la nguyén twr khéc loai doc
lap dugc chon tir nito, Iuu huynh, oxy, va phospho. Cac nhom heteroxycloalkyl cé thé
bao gém cac hé vong don vong hodc da vong (vi du, ¢6 2, 3 hodc 4 vong ngung tu, ¢O
cAu, hodc vong spiro). Theo mot s& phuong 4n, nhom heteroxycloalkyl 1a nhom mot
vong hodc hai vong ¢6 1, 2, 3, hodc 4 nguyén tt khac loai doc 1ap duoc chon tr nito,
luu huynh va oxy. Dinh nghia nay con bao gdm ci cac gdc heteroxycloalkyl ma co
mdt hodc nhiéu vong thom (vi du, vong aryl hodc vong heteroaryl) ngung tu (ttrc 1a co
lién két chung véi) voi vong heteroxycloalkyl khong thom, vi du, 1,2,3,4-tetrahydro-
quinolin va cac nhom twong ty. Cac nhom heteroxycloalkyl con ¢o thé bao gdm cac
nhém heteroxycloalky]l dAu cAu (vi du, gde heteroxycloalkyl chira it nhét mot nguyén
ttr diu cAu, nhu azaadmantan-1-yl va gbc twong tu) va cac nhom spiroheteroxycloalkyl
(viduy, gbc heteroxycloalkyl chira it nhat hai vong ngung tu & duy nhat mot nguyén tu,
nhu [1,4-dioxa-8-aza-spiro[4.5]decan-N-yl] va gbc twong tu). Theo mot s6 phuong 4n,

nhém heteroxycloalkyl ¢6 3 dén 10 nguyén t&r [am thanh vong, 4 dén 10 nguyén tt lam
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thanh vong, hodc khoang 3 dén 8 nguyén tir 1am thanh vong. Theo mot s6 phuong an,
nhom heteroxycloalkyl ¢6 2 dén 20 nguyén t cacbon, 2 dén 15 nguyén tu cacbon, 2
dén 10 nguyén t cacbon, hodc khodang 2 dén & nguyén tir cacbon. Theo mot s6 phuong
an, nhom heteroxycloalkyl ¢6 1 dén 5 nguyén ti khac loai, 1 dén 4 nguyén tir khéc
loai, 1 dén 3 nguyén tt khéc loai, hodc 1 dén 2 nguyén tir khac loai. Nguyén ttr cacbon
hodc cac nguyén tir khac loai trén (cdc) vong cua nhom heteroxycloalkyl ¢ thé duoc
oxy hoa dé tao ra nhém carbonyl, nhém N-oxit, hodc nhom sulfonyl (hodc lién két oXy
hoa khéac) hodc nguyén ti nito ¢o thé duoc tao bac bén. Theo mot s6 phuong an, phé“m
heteroxycloalkyl 12 nhém Ca.7 heteroxycloalkyl don vong. Theo mot s6 phuong én,
nhém heteroxycloalkyl 1a vong morpholin, vong pyrolidin, vong piperazin, vong
piperidin, vong tetrahydropyran, tetrahyropyridin, vong azetidin, hodc vong

tetrahydrofuran.

Thuat ngir “heteroxycloalkylalkyl” dugc dung trong ban mo ta nay, mot cach
riéng r&€ hodc két hop voi cac thudt ngit khéc, dé chi nhom c6 cong thic
heteroxycloalkyl-alkyl-. Theo mot s6 phuong 4n, phan alkyl c6 1 dén4,1dén 3, 1 dén
2, hodc 1 nguyén tir cacbon. Theo mot s6 phwong 4n, phan alkyl la metylen. Theo mot
s6 phuong 4n, phan heteroxycloalkyl ¢6 3 dén 10 nguyén tr trén vong, 4 dén 10 nguyén
to trén vong, hodc 3 dén 7 nguyén ti trén vong. Theo mot s6 phuong 4n, nhom
heteroxycloalkyl 1a vong don hodc vong ddi. Theo mot s6 phuong an, phan heteroxy-
cloalkyl 1a vong don. Theo mot s6 phuong an, phan heteroxycloalkyl 1a nhom Ca-7

heteroxycloalkyl vong don.

Thuat ngit “aryl” dugc dung trong ban md ta nay, mot cach riéng r&€ hodc két
hop v6i cac thuat ngir khac, dé chi gbc hydrocacbon thom don vong hodc da vong (vi
du, c6 2 vong ngung tu), nhu, nhung khong chi han ché ¢, phenyl, 1-naphtyl, 2-naphtyl,
va cac nhom tuong ty. Theo mot s& phuong an, cac nhom aryl ¢6 tir 6 dén 10 nguyén
tr cacbon hodc 6 nguyén tir cacbon. Theo mot s6 phuong én, nhém aryl la nhom vong

don ho#c vong doi. Theo mot s6 phuong én, nhom aryl la phenyl hodc naphtyl.

Thuat ngit “arylalkyl” dugc ding trong ban md ta nay, mot cach riéng ré hoac
két hop v6i cac thuat ngit khac, dé chi nhom c6 cong thire aryl-alkyl-. Theo mot 56
phuong 4an, phan alkyl ¢6 1 dén 4, 1 dén 3, 1 dén 2, hodac 1 nguyén tr cacbon. Theo

mot sb phuong én, phan alkyl 1a metylen. Theo mot sb phuong an, phan aryl 1a phenyl.
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phuong 4n, nhom aryl 1a nhém vong don hodc vong do6i. Theo mot so

phuong an, nhom arylalkyl nay la benzyl.

Thuat ngft “heteroaryl” dugc dung trong ban md ta nay, mot cach riéng ré€ hoac
két hop véi cac thuat ngit khéc, dé chi gdc hydrocacbon thom don vong hodc da vong
(vi du, c6 2 hodc 3 vong ngung tu), cO mot hoac nhiéu nguyén tir khéc loai trén vong
doc 1ap duge chon tlr nito, luu huynh va oxy. Theo mot sb phuong an, nhoém heteroaryl
nay 1a nhom mot vong hodc hai vong ¢o6 1, 2, 3, hodc 4 nguyén tir khac loai doc lap
duoc chon tir nito, luu huynh va oxy. Vi du v& céc nhém heteroaryl bao gdm, nhung
khoéng chi han ché &, pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl,
thienyl, imidazolyl, thiazolyl, indolyl, pyryl, oxazolyl, benzofuryl, benzothienyl,
benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl,
isothiazolyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, pyrolyl, azolyl,
quinolinyl, isoquinolinyl, benzisoxazolyl, imidazo[1,2-b]thiazolyl hodc nhom tuong
tu. Nguyén tir cacbon hodc cac nguyén tir khac loai trén (cac) vong cua nhom
heteroaryl nay co thé dugc oxy hoa dé tao ra nhom carbonyl, nhom N-oxit, hodc nhém
sulfonyl (hodc lién két oxy hoa khéc) hodc nguyén tr nito ¢d thé duoc tao bic bon, v6i
didu kién ban chét thom cta vong dugc bio toan. Theo mot s6 phuong 4n, nhom
heteroaryl nay co 3 dén 10 nguyén tt cacbon, tir 3 dén 8 nguyén tr cacbon, tlr 3 dén 5
nguyén tu cacbon, tur 1 dén 5 nguyén t cacbon, hodc tir 5 dén 10 nguyén tr cacbon.
Theo mot sd phuong an, nhom heteroaryl nay chira 3 dén 14,4 dén 12,4 dén 8,9 dén
10, hodc 5 dén 6 nguyén tr 1am thanh vong. Theo mot s6 phuong 4n, nhom heteroaryl

nay co 1 dén 4, 1 dén 3, hodc 1 dén 2 nguyén tt khéc loai.

Thuat ngir “heteroarylalkyl” dugc dung trong ban md ta nay, mot cach riéng ré
hodc két hop véi cac thuét ngit khac, dé chi nhom c6 cong thire heteroaryl-alkyl-. Theo
mot s6 phuong én, phan alkyl ¢6 1 dén 4, 1 dén 3, 1 dén 2, hodc 1 nguyén tu cacbon.
Theo mdt s6 phuong én, phan alkyl 12 metylen. Theo mot s6 phuong an, phan
heteroaryl 1a nhom mot vong hodc hai vong ¢6 1, 2, 3, hodc 4 nguyén tir khéc loai doc
1ap duogc chon tir nito, luu huynh va oxy. Theo mot s& phuong an, phan heteroaryl c6

5 dén 10 nguyén tir cacbon.
Céc hop chét theo sang ché nay c6 thé 1a cac hop chét khong ddi xtmg (vi du,
¢ mot hodc nhiéu tam khong dbi xtmg). T4t ca cac chat dong phan lap thé, nhu cic

chét dong phan d6i anh va cac chit dong phan khong dbi quang, déu dugc dy tinh dén
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khi ¢6 quy dinh khac. Cac hop chét theo sang ché ma chira nguyén tlr cacbon dugc
thé khong ddi xting c6 thé duoc phéan tach thanh dang quay quang hoac dang triét
quang. Céc phuong phép didu ché cac dang quay quang tir cac nguyén li€u ban dau
khong quay quang la da biét trong linh vuc k¥ thuat nay, nhu bang cich phén giai cac
hdn hop triét quang hodc bang cach tdng hop 1ap thé chon loc. Nhidu chét dong phan
di hinh cia olefin, lién két d6i C=N, va tuong tu, cling co thé ¢6 mat trong cac hop
chit theo sang ché nay, va tht ca cac dang 6n dinh d6 dugc bao ham trong sang ché.
Cé4c chét déng phan di hinh cis va trans cua cac hop chit theo sang ché duoc boc 10 va
¢6 thé duge tach dudi dang hon hop gOm cac chét dong phan hodc dudi dang chét dong

phan da duoc tach.

Viéc phan giai cac hdn hop gdm céc hop chét triét quang c6 thé duoc thuc hién
theo phuong phap bét ky da biét trong s6 nhiéu phuong phap da biét trong linh vuc k¥
thuat nay. Phuong phéap lam vi du bao gOm tai két tinh phan doan bang cach st dung
axit phan gidi khong dbi xang 14 axit hitu co quay quang va tao mudi. Cac tac nhan
phan gidi thich hop dung cho céc phuong phap tai két tinh phan doan, vi dy, la céac axit
quay quang, nhu dang D va dang L cua axit tartric, axit diaxetyltartric, axit
dibenzoyltartric, axit mandelic, axit malic, axit lactic hodc céac axit camphorsulfonic
quay quang khac nhau. Cic téc nhén phan giai khéc thich hop dung cho cac phuong
phép két tinh phan doan bao gdm cic dang tinh khiét v& mat dong phan 1ap thé cua
metylbenzylamin (vi dy, dang S va dang R, hodc cac dang tinh khiét vé mat dong phén
khong ddi quang), 2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin,
xyclohexyletylamin, 1,2-diaminoxyclohexan, va cac nhom tuong tu. Viéc phan giai
cac hon hop triét quang con c6 thé duoc thuc hién bang cach rira giai trén cdt nap tac
nhén phén giai quay quang (vi du, dinitrobenzoylphenylglyxin). Ché pham dung moi
rira giai thich hop c¢6 thé duoc xac dinh boi nguoi co hiéu biét trung binh trong linh

vuc k¥ thuat nay.

Céc hop chét theo sang ché con bao obm céc dang hd bién. Céc dang hd bién
tao ra tir viée hoan ddi lién két don bang lién Kkét doi lién k& cung vai viéc dong thoi
dich chuyén proton. Céc dang hd bién bao gém céc chét hd bién di bién proton 1a cac
trang thai proton héa ddng phén c6 cung cong thic tbng quat va téng dién tich. Céc
chét hd bién di bién proton lam vi du bao g6m cap keton - enol, cdp amit - axit imidic,

cip lactam — lactim, c3p enamin — imin, va cac dang vong, trong d6 mot proton ¢o thé
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chiém hai hodc nhiéu vi tri ctia hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va
4H-1,2,4-triazol, 1H- va 2H-isoindol, va 1H- va 2H-pyrazol. Céac dang hd bién c6 thé
can bing nhau hodc duoc chdt vé mat khong gian thanh mot dang bang cach thé thich

hop.

Céc hop chét theo sang ché con bao gom tat ca cdc dong vi cua cac nguyén tur
xuét hién & cdc chét trung gian hodc cac hop chat cudi cung. Cac dong vi bao gobm cac
nguyén tir c6 clng so thtr ty nguyén tir nhung khac nhau vé so khoi lugng. Vi du, cac

ddng vi ctia hydro bao gOm triti va doteri.

Thuat nglt “hop chit” dugc dung trong ban md ta nay c6 nghia la bao gbm tat
¢4 cac chit ddng phan lap thé, cac cht ddng phan di hinh, cdc chét hd bién, va cac

dong vi ¢o cau truc da duge boc 10.

Tét ca céc hop chat, va mudi dugce dung clia no, co the dugc phat hién thay cung
véi cac chét khac nhu nuée va cac dung mdi (vi du, & dang cac hydrat va céac solvat)

hodc c6 thé duoc phan tach.

Theo mot sb phuong an, cac hop chét theo sang ché, hodc céc mudi cua ching,
vé co ban duoc tach. Thuat nglt “co ban duge tich” c6 nghia 1a hop chit nay duoc
tach, it nhat mot phﬁn hodc hau nhu hoan toan, ra khoi méi truong noi nd duge tao ra
hodc phét hién thay. Tach mot phan c6 thé bao gbdm, vi du, ché pham giau hop chét
theo sang ché. Tach ra v& co ban c6 thé bao gdbm cic ché pham chira it nhit khoang
50%. it nhét khoang 60%, it nhit khoang 70%, it nhit khoang 80%, it nhit khoang
90%, it nhat khoang 95%, it nhét khoang 97%, hodc {t nhat khoang 99% trong luong
hop chét theo sdng ché, hodc mudi ctia né. Céc phuong phép tach cac hop chit va mudi

ciia chung 1a da biét trong linh vuc k¥ thuét nay.

Thudt ngit “duoc dung” dugc dung trong ban mo ta nay dé chi cac hop chit,
cac nguyén liu, cac duoc phém, va/hodc cac dang liéu ma, trong pham vi y hoc, la
thich hop dé dung cho tiép xc voi mo cia ngudi va dong vat ma khong gy doc tinh,
kich trng, phan tng di ing, hodc vAn dé hodc bién chirng khac, qua mirc, ph hop véi
ty 18 hop ly giita loi ich va nguy co.

Séng ché con bao gbm cac mudi duoc dung cua céc hop chét theo sang ché nay.
Thuat ngtr "mubi duge dung" duge dung trong ban md ta nay dé chi cac dan xuit ctia

cac hop chét da duogc boc 10, trong d6 hop chét géc duoc cai bién béng cach chuyén
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héa goc axit hodc géc bazo hién c¢o6 thanh dang mudi cta né. Cac vi du vé mudi duoc
dung bao gém, nhung khong chi han ché &, cac mudi v6 co hodc cac mudi hitu co cua
cac géc kiém nhu c4c amin; cc mudi kiém hodc cac mudi hitu co cia cac géc axit nhu
axit carboxyclic; va cac mudi twong tu. Cac mubi duoc dung clia sang ché bao gom
cac mubi khong doc ctia hop chét géc duoc tao ra, vi du, tir cac axit vo co hodc hitu
co khong doc. Cac mubi duoc dung clia sang ché co thé duge téng hop tir hop chét
gbc ma chia gbc bazo hoic gbc axit theo cc phuong phap hoa hoc thong thuong. Noi
chung, céc mudi nay co thé duoc didu ché bang cach cho phan Gmg véi cac dang axit
hoic cac dang bazo tu do cta cac hop chit nay véi lugng ty luong cua bazo hodc axit
thich hop trong nuéc hogc trong dung mdi hitu co, hodc trong hdn hop gdm ca hai hop
chét nay; noi chung, moi truong khong chira nude nhu ete, etyl axetat, ruou (vi du,
metanol, etanol, iso-propanol, hodc butanol) hodc axetonitril (ACN) la dugc uu tién.
Danh muc céc mudi thich hop duge tim théy trong tai liéu: Remingion's
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p.
1418 va Journal of Pharmaceutical Science, 66, 2 (1977), ting tai liéu trong s6 nay

dwoc dua vao day hoan toan bang cach vién dan.
Quy trinh tdng hop

Cac hop chét theo sang ché, ké ca cac mudi cua ching, co thé duoc diéu ché
bang cach 4p dung céc k¥ thuat tdng hop hitu co da biét va c6 thé duge tong hop theo

nhiéu phuong phap tong hop khac nhau.

Cac phan tng didu ché céc hop chit theo séng ché co thé duogc thuc hién trong
cac dung moi thich hop ma co thé d& dang duogc chon boi ngudi co hiéu biét trung binh
trong linh vuc tong hop hitu co. Cac dung mai thich hop ¢o thé hau nhu khong c6 hoat
tinh phan Gmg véi cac nguyén liéu ban dAu (cac chit phan Gng), cac chét trung gian,
hodc cac san phém & nhiét d6 thuc hién phan ung, vi dy, nhiét do nam trong khoang
tir nhiét do dong bang ctia dung moi dén nhiét do soi ciia dung moi. Mot phéan tng cu
thé co thé duoc thuc hién trong mot dung moi hodc hdn hop gém nhiéu dung moi. Tuy
theo budc phan tng cu thé, cac dung mdi thich hop dbi voi bude phan ang cu thé c6

thé duoc chon bdi nguoi co hiéu biét trung binh trong linh vurc k¥ thudt nay.

Phuong phap diéu ché cac hop chét theo sang ché c6 thé bao gdm phén Gng bao

vé va khir bdo vé doi véi cac nhom khac nhau vé mat héa hoc. Nhu cau doi voi phan
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g bao vé va khir bao vé, va chon loc cic nhém bao vé thich hop, c6 thé d& dang duoc
xac dinh bdi nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay. Hoa hoc vé cac
nhém bao vé co thé duoc tim théy, vi du, trong tai liéu: T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc., New York

(1999), duge dua vao ddy dudi hinh thirc vién dan

Céc phén tng c6 thé duge theo ddi theo phuong phép thich hop bét ky da biét
trong linh vyc k¥ thudt nay. Vi dy, viéc tao ra san phém c6 thé duoc theo doi bﬁmg
quang phd, nhu phd cong hudng tir hat nhan (vi du, 'H hosc *C), phd hong ngoai,
phép phd quang ké (vi du, cuc tim nhin thay duoc), hodc phép do phd khdi, hodc theo
phuong phap sic ky nhu phuong phap sdc ky 1ong cao ap (HPLC) hodc sac ky 16p
mong.

9% <6

Céac thuat ngit “nhiét dd moi truong”, “nhiét do trong phong”, va “r.t.”, nhu
duoc dung trong ban mo ta nay, 1a da biét r6 trong linh vuc ky thudt nay, va thuong
chi nhiét do, vi du nhiét dd cta phan Gmg, ma la gén béng nhiét do trong phong noi ma

phén tng duge thuc hién, vi du, nhiét d6 ndm trong khoang tir 20°C dén 30°C.

Céc hop chit theo séng ché c6 thé duoc didu ché theo nhiéu phuong phap didu
ché da biét trong linh vuc k§ thuét nay. Vi du, cic phuong phap téng hop dé didu ché

céc hop chit theo séng ché dugc thé hién trong céc so dd dudi day.

Mot loat din xudt ure ¢6 cong thire 5 co thé duge diéu ché theo cac phuong
phép duoc thé hién trén so dd 1. Hop chat c6 cong thic 2 ¢6 thé duoc diéu ché bang
cach xur Iy cac amin R’NH, thich hop bang aldehyt ¢ cong thire 1; tiép theo 1a amin
hoa khir voi anilin ¢6 cong thirc 3 dé tao ra hop chit diamino c6 cong thiic 4. Déng
vong hop chét diamino c6 cong thuc 4 béang triphosgen hodc chit tuong duong bao
gbm, nhung khong chi han ché &, carbonyldiimidazol (CDI), phosgen, diphosgen, v.v.

C6 thé tao ra cac dan xuat ure c6 cdng thirc S.
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So db 1
R7
R6 R8
.R®
| HN RS NH>
OHC~_~ RONH,  OHC\ ~ 3 RY
I» — [ I
N N amin noa Knuw
1 2

R7
6 8 6 RS
R R R j\
9 ,Rg
R® NH HNR > R° NI
R4
= =
. <
N N
4 5
Tuong tu, mot loat dAn xuét ure c6 cong thirc 9 ¢o thé duogc diéu ché theo céc
phuong phap duoc thé hién trén so dd 2. Keton c6 cong thirc 6 6 thé thu duoc theo
phan tng cta aldehyt 1 v6i chét phan tng Grignard thich hop R*MgX hodc alkyllithi
R2Li, tiép theo 1a phan Ung oxy hoa. Viéc chuyén hoa keton c6 cong thirc 6 thanh
amino keton tuong tng c6 cong thirc 7 ¢6 thé duoc thuc hién bing cach thé clo bang
amin thich hgp R’NH,. Dan xuét diamino c6 cong thirc 8 ¢ thé thu dugc bang phan
ng amin hoa khi keton c6 cong thirc 7 voi anilin ¢6 cong thuce 3 bang cach sir dung
tdc nhan khtr thich hop nhu, nhung khong chi han ché &, natri xyanobohydrua, hodc
natri bohydrua. Bong vong hop chit diamino c6 cong thuc 8 bang triphosgen hodc
carbonyldiimidazol (CDI), phosgen, diphosgen, v.v., cac dan xuét ure c6 cong thic 9

c0 thé dugc tao ra.
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So dd 2
\ R
1 HN
OHC (i) RZMgX RONH
= | R? % l 2 R2 = |
NS . ’ ~ X~
N (ii) oxy hoa N N
1 6 7
R7
RE R8 ~ .
R5 R8 R
R® NH R R
2 9
3 R4 RS NH HN’R J\ .R®
. R — > R N~ N
amin hoa khu R2 = R4
I R””
N l
N N
8 9

Mot loat dan xuét anilin c6 cong thiic 14 c6 thé duoc didu ché theo cic quy
trinh dugc thé hién trén so dd 3. Viéc thé flo trong hop chét ¢6 cong thic 10 bing
benzylamin (BnNHa) tao ra anilin ¢6 cong thire 11 ma aniline nay co thé duoc chuyén
hoa thanh bis-ete bang cach cho phan Ung véi natri alkoxit thich hop (NaOR trong dé
R, vi duy, la metyl, alkyl, hoac R*"), tiép theo la xa phong hoa dé tao ra axit c6 cong
thirc 12. Hop chit c6 cong thirc 13 ¢ thé thu dugc bang cach khur carboxyl hoa d6i
véi axit benzoic ¢6 cong thue 12, tiép theo hydro hoa dé loai béd nhom bao vé dé tao

ra anilin ¢6 cong thuc 14.

So dd 3
F F
F F BnNH,, NMP BHN F 1. NaOR, ROH
OMe > OMe 2. Dung dich nudc NaOH 50%
F F EtOH
F @) F 0 o
10 (!
F F
BnHN OR BnHN OH)Z,C H, HoN OR
OH
F F
OR O OR
12 14

Mot loat din xuét anilin c6 cong thire 18 ¢ thé dwoc didu ché theo céc quy

trinh dugc thé hién trén so d6 4. Hop chét c6 cong thuc 16 ¢6 thé thu duoc béng cach
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ng d6 R = metyl hodc alkyl) béng axetic anhydrit hodc
axetyl clorua ¢ nhiét d thip. Viéc xit Iy hop chit c6 cong thirc 16 bang sulfuryl clorua
c6 thé tao ra hop chit c6 cong thie 17 ma hop chat nay sau do co thé dugc chuyén hoa
thanh cac dan xudt anilin c6 cong thirc 18 bang cach loai bé nhom axetyl trong didu

kién kiém.

So dd 4
Cl
RO NH, RO NHAC o6 cl, RO NHAc 2M KOH xon R
O e T
OR OR OR
15 16 17 18

Mot loat dan xuét anilin 21 c6 thé duoc diéu ché theo cac quy trinh duoc thé
hién trén so db 5. Viéc xit Iy hop chat c6 cong thirc 16 bing Selectfluor® co thé tao ra
mono-florua cé cong thic 19 mong mudn ma sau d6 hop chat nay co thé duoc chuyén
hoéa thanh hop chat 20 nho xtt 1y bang sulfuryl clorua. Nhém axetyl ctia hop chét ¢6

cdng thirc 20 ¢6 the duge loai ra trong di€u kién kiém dé tao ra cac dan xuét anilin co

cong thure 21.
So dd 5
Cl Cl
RO NHAC R N RO NHAC RO NH
Chon flo ~° 1A 50,01, 2M KOH 2
_— —_— —_—
F F EtOH F
OR OR OR OR
16 19 20 21

Mot loat din xudt 1H-pyrolo[2,3-b]pyridin ure ¢6 cong thirc 26 c6 the duoc
didu ché theo cac quy trinh dugc thé hién trén so dd 6. Viéc bao vé 1H-pyrolo[2,3-
b]pyridin ure ¢6 cdng thirc 22, ma co thé duoc didu ché theo cac quy trinh da dugc boc
16 trén so dd 1, bing céc chit phan ing bao vé thich hop nhu PhSO,Cl trong didu kién
kidm c6 thé tao ra ure twong Gmg da duoc bao vé c6 cong thurc 23. Ure halogenua c6
cong thtrc 24 (L = halo) ¢6 thé duoc didu ché bang cach xu 1y ure co cong thue 23
biing bazo manh nhu, nhung khong chi han ché ¢, LDA, LIHMDS, NaHMDS hodc
butyllithi trong dung moéi tro nhu THE, ete, hoic HMPA & nhiét do thép dé tao ra chét

trung gian da dugc thé nguyén tt H bang kim loai, va tiép theo 1a xtr ly bang chat phan



47570 62/316

2 2-tetracloetan, NBS hodc NIS. Viéc khur
béo vé dbi voi ure halogenua c6 cdng thic 24 ¢6 thé tao ra san pham da dugc khu bao
Vé.tu'ong tmg ¢6 cong thire 25, ma san phém nay co thé duoc chuyén hoa tiép thanh
céc din xuét ure mong mudén cé cdng thirc 26 nho phan ng ngau hop Suzuki voi axit

boronic hoic este thich hop RIYB(OR™), (R” = H hodc alkyl).

So db 6

6 8 RE RS R®
R R°o 0 o
J ge baové J re )L RO
R® N~ TN U RS N~ N RS N
=
NS

R* R*
Ym f R [ Y
\N N N N N N
22 H 23 SO,Ph 24 SO2Ph

RS R8 R®
khir béo vé Q "o
' 5 J Rre R1°B(OR"), /U\
=
N\

N
R* ngau hop Suzukl R*
m‘- [ H—rw
NS
N N
N©H N H

25 26

Theo cach khac, mot loat dan xudt 1H-pyrolo[2,3-b]pyridin ure c6 cong thirc 30
¢6 thé dugc didu ché theo cac quy trinh dugc thé hién trén so dd 7. Hop chét ¢ cong thic
27 ¢6 thé duoc didu ché bang cach 4p dung céac quy trinh nhu da duge boc 10 trén so dd 6.
Viéc clo hoa hop chét ¢é cong thie 27 bang sulfuryl clorua cé thé tao ra diclorua c6 cong
thire 28 (X! = X? = Cl). Viée xit Iy hop chit c6 cong thirc 27 bing Selectfluor® c6 thé tao
ra hop chét da dugc thé flo c6 cong thie 28 (X' = X? = F). Nhom bao vé ctia hop chét c6
cong thuce 28 cd thé duoc loai ra, roi tiép theo 1a phan tng ngau hop Suzuki ctia hop chét
c¢6 cong thirc 29 véi axit boronic hogc este thich hop RI“B(OR”), (R” = H hodc alkyl) nhu

néu trén dé tao ra cac dan xudt 1H-pyrolo[2,3-b]pyridin ure c6 cong thirc 30.
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So do 7
OMe OMe
2
(@] X (0]
J re clo hoa JU re khir bao vé
MeO N N — > MeO N N R
P hoac flo hoa X1 y
T~ T
N~ N NT N
o7 SO,Ph ’g SO,Ph
OMe
OMe X2
< Y
0 " .R®
I ge R'9B(OR"), MeO N” N
’ - = 1
Meo ) N ngau hop Suzuki X = N\ o
X - | R
| N L N N
X, H
N N
29 H 30

Mot loat dn xuat amit c6 cong thire 33 c6 thé dugc didu ché theo cac phuong phép
dugc thé hién trén so dd 8. Axit carboxylic ¢6 cong thirc 31 ¢6 thé thu dugc bang cach xtr
ly ure da dugc bao vé c6 cong thurc 23 béng bazo manh nhu, nhung khong chi han ché o,
LDA, LIHMDS, NaHMDS, hodc butyllithi trong dung moi tro nhu THF, ete, hodc HMPA
& nhiét do thép, va tiép theo 1a bd sung da kho vao hon hop phan ing. Viée khit bao ve
d6i voi axit carboxylic c6 cong thirc 31 tao ra axit tuong ung ¢6 cong thue 32, ma cd the
duoc chuyén hda thanh amit c6 cong thirc 33 béng cach ngau hgp v6i amin thich hop (vi
du, NHR®R®) véi sy ¢6 mit cla téc nhéan lién hop amit thich hop nhu, nhung khong chi
han ché &, HATU, HBTU, BOP, EDCI/HOBT, EDCI/HOAT, hodc CDI. Theo céach khac,
amit ¢6 cong thite 33 c6 thé thu dugc bing cach chuyén héa axit ¢6 cong thie 32 thanh
clorua twong Gng nho xur ly bang oxalyl clorua hodc thionyl clorua, tiép theo 1a cho phan

Ung v&i amin thich hop.
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So db 8
R7 R’
RS R® RO R®
0 O
9
RS N)J\N/Rg (i) LDA RS N/U\N’R khtr bdo vé
R R* OH
= 1 \ (i) CO; = | A
S
SN N NN O
SO,Ph SO,Ph
23 31
R’ R’

6 8 6 8
R R
) Rj)\ j\
_R9 HNR®R?® _R9
RS N~ N — > RS N~ N

Mot loat d4n xudt ure c6 cong thirc 37 ¢6 thé duoc diéu ché theo cic quy trinh
duoc thé hién trén so dd 9. Viéc bao vé 1H-pyrolo[2,3-b]pyridin ure c6 cong thuc 34
¢6 thé dat dugc bang cach cho phéan tng vi chét phan tng bao vé thich hop (PG) dudi
didu kién kiém dé tao ra ure c6 cong thirc 35. Viéc alkyl hoa ure ¢ cong thire 35 bang
alkyl halogenua (vi du, R’-halogenua) duci didu kién kiém co thé tao ra ure da duoc
thé tuong tng c6 cong thirc 36, tiép theo 1a viéc loai bo bao vé nhom PG dudi diéu

kién chuén trong linh vuc k¥ thudt nay dé tao ra hop chét cudi ciing c6 cong thie 37.
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So dd 9
R7
R® R8
0
| bio vé ] J ROX
- N~ NH AN
R4
\N N\
R e

R6

N N
PG

Mot loat dAn xuat ure c¢6 cong thire 41 ¢6 thé dugc didu ché theo cac quy trinh

duoc thé hién trén so dd 10. Ure c6 cong thirc 38 ¢6 thé dugc xu 1y bang pyridini

tribromua hodc brom dé tao ra chat trung gian dibromo va/hodc chét trung gian

monobromo 14n luot c¢6 cong thirc 39 va 40, ma cic chat nay co thé duoc dua dén budce

khir gidn tiép bing Zn/axit axetic dé tao ra cac dan xuat ure c6 cong thuc 41.

So dd 10
R7 R7
RE RSO RE RSO
L ge  pyridini tribromua P
R® N — R° N~ "N g, +
R* R4 Br
72 \ 78
< \ | O
NT N N
38 39
R7 R’
R6 RB RG RB
9
j\ -R? Zn/HOA 5 i -R
5 n C
R N~ TN Br LVORe R N N
R4 % R* =
I o I o
N H N H
40 41

Mot loat dan xuit 3H-imidazo[4,5-b]pyridin ure c6 cong thirc 50 c6 thé duoc

didu ché theo cac quy trinh dugc thé hién trén so d6 11. Qud trinh ngung tu pyridinyl
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diamin ¢6 cong thirc 42 (ma s6 dinh danh hoa chit (CAS #) 1131604-99-3) vai axit
thich hop R1°COOH trong diéu kién axit nhu 1H3PO4 hodc axit polyphosphoric (PPA)
& nhiét do cao co thé tao ra 3H-imidazo[4,5-b]pyridin c¢6 cong thue 43. Nhom chirc
NH tir do ctia hop chét c6 cong thitc 43 ¢6 thé dugce bio vé bang cach xi Iy bang PG-
Cl nhu (nhung khong chi gi¢i han &) MeOCH»Cl hodc SEMCI, dudi didu kién kiém.
Phan (g ngiu hop dugc xtc tac boi paladi cua hop chit co cong thic 44 voi
tributyl(vinyl)stanan c6 thé tao ra hop chat c6 cong thirc 45 ma hop chét nay c6 thé
duoc oxy hoa bing ozon dé tao ra aldehyt twong ung c6 cong thic 46. Clo trong hop
chit c6 cong thic 46 c6 thé dugc thé bang amin thich hgp R'NH, dé tao ra aldehyt
tuong ing co cong thac 47. DAan xuét diamino c6 cong thirc 48 co thé thu duoc bang
cach amin hoa khir amino aldehyt c6 cdng thirc 47 v6i anilin ¢6 cdng thire 3 bang cach
str dung tac nhan khir thich hgp nhu, nhung khong chi han ché &, natri xyanobohydrua,
ho#c natri bohydrua. Qué trinh doéng vong hop chit diamino c6 cong thirc 48 bing
triphosgen c6 thé tao ra cac din xuét ure c6 cong thie 49. Viée loai bé nhom béo vé

PG trong hop chit c6 cong thic 49 ¢o thé tao ra cac dan xudt ure c6 cong thire 50.
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So dd 11
| I |
Br o NH2 R10cooH Br X N\ , PG Br X N\ ) /\SnBu;;
T ,
| _ l P >—R —_ I P >—R _—
N~ NHy NN N~ N PdCl,(PPhs),
H
PG
43 44
l l NHR?
= ~x—N 0 o” XN 2 N
| ) H—R10 3 | ) H—R10 o ) S—R10
N" N NT N NN
PG PG PG
45 46 A7
R7 R’
R6 RS RG R8
9
RS NH, R® NH HN

Amin héa khir

R RS
(@]
)L A e
R = N
\>_R1o l \>__R1o
NN

A

>

[3X]
Y

2
7N\
=( =

Z YZ

A

N N

49 PG 50

Mot loat din xudt ure c6 cong thire 51 ¢6 thé duoc diéu ché theo céc quy trinh
duoc thé hién trén so dd 12. Nhém chire NH tu do cua hop chit co cong thire 52 (R
— [, mi s6 dinh danh hoa chit (CAS #)1034769-88-4) ¢6 thé dugc bao vé bi nhém
bao vé thich hop dé tao ra san pham dugc bao vé c6 cong thire 53. Phan Gmg ngau hop
duoc xuc tac bai paladi cua hop chét c6 cong thirc 53 vai tributyl(vinyl)stanan co thé
tao ra hop chét c6 cong thirc 54 ma hop chét nay sau do c6 thé dugc cho oxy hoa bang
ozon dé tao ra aldehyt tuong ing c6 cong thirc 55. Nhom clo ¢6 cdng thire 55 ¢o thé
duoc thay thé bang amin thich hop R'NH> dé tao ra aldehyt tuong tng 56. Dén xuit
diamino ¢6 cdng thuc 57 ¢o6 thé thu duoc bang cach amin hoa khir amino aldehyt 56
véi anilin c6 cong thic 3 bing cach sir dung tac nhan khu thich hop nhu, nhung khong
chi han ché &, natri xyanobohydrua, hodc natri bohydrua. Qua trinh dong vong hop
chit diamino c6 cong thuc 57 bang triphosgen hodc tuong duong co thé tao ra cac dan
xudt ure c6 cong thic 58. Viéc loai bd nhom bao vé c6 cong thire 58 c6 thé tao ra cac

dAn xuét ure c6 cong thirc 51.
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Céac hop chit theo sang ché co cac 16i thieno[3,2-b]pyridin cling co6 thé duoc

tao ra theo So dd 12 bt ddu véi 6-bromo-7-clothieno[3,2-b]pyridin (ma s6 dinh danh
(CAS#) 875340-63-9) thay cho hop chit c6 cong thirc 52.

So dd 12
/\SnBu3
N \ PG Cl
N H PdCly( PPhg)
52 53
NHR® R,
/\(K/E< /\KI( RQNHZ ?\ﬁf
54 55 56

R7 R’
RO R® R® R®
RS NH, R® NH HN”
R 3 YI(
—3 N —
Amin hoa kht

. PG
RE
i Ki i
RS Ry, Khit bio vé Ry,
= N \
AN - ,N
N N N rN1
58 PG 51

Mot loat dan xudt ure co cong thic 5 ¢6 thé duogc diéu ché theo cach khac theo
cac quy trinh dugc thé hién trén so dd 13. Qué trinh amin hoa khi aldehyt cac din Xuat
¢6 cong thie 1 v6i anilin ¢6 cong thire 3 ¢6 thé tao ra hop chét clo c6 cong thic 59.
Phén (mg amin hoa dudi xuc tac paladi cia hop chét c6 cong thirc 59 ¢6 thé tao ra hop
chét diamino c6 cong thirc 4. Dan xuAt ure 5 ¢6 thé thu duoc bang cach dong vong ndi

phén ttr cuia hop chét c6 cong thire 4 béang triphosgen hoac chét tuong tu.
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So db 13
R7
R6 R8
R7
o]
R® R® RS NH Cl
OHC._~ e R
l + 5 2
N R NH; \
N 4 ~
R N
1 3 59

6 8 6 8
R R R R i
9 -R® _R®
R'NH, — Rs NH HN ., R NN
R* R*
= =
< .
N N
4 5

Mot loat cac din xuét aza-oxindol c6 cong thirc 62 co thé dugc didu ché theo
cac quy trinh dugc thé hién trén so dd 14. Phan tng alkyl hoa hop chét c¢6 cong thuc
60, ma co thé duoc didu ché tir hop chit c6 cong thirc 36 bang cach sir dung céc didu
kién tuwong tu nhu da dugce boc 19 trén so 10, duéi didu kién kiém nhu, nhung khong
chi han ché &, Cs2CO3, NaH va v.v. ¢6 thé tao ra hop chit c6 cong thitc 61. Viée loai

bo nhom béo vé cd thé tao ra cac dan xuat aza-oxindol ¢ cong thirc 62.

So db 14
R7 R’
R6 R8 R6 R8
0 0
9 9
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4 == R4
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N \ N \
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36 60
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R4 4 R
= l R = .
0 o}
SN SN N
PG H
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Mot loat cac dan xuét lactam c6 cong thirc 64 co thé duoc diéu ché theo cac quy
trinh duoc thé hién trén so dd 15. Phan tng ngiu hop duoc xic tac bing paladi ctia
hop chét clo c6 cong thirc 59 véi kali etyl malonat hodc chét twong tu, tiép theo déng
vong ndi phan tir tai chd ¢6 thé tao ra lactam c6 cong thic 63, ma sau d6 co thé duge

alkyl hoa dé tao ra dan xuét lactam co6 cdng thirc 64.

So dd 15
R7 R7
R8 R8 o 0 RO RBO
RS NH Cl KOMOEt RS N
4 L 4
R = Xic tac paladi R = |
"\ NS
N N
59 63
R7
RS R8
0
R17
RS N
_ R4

R18
=
90

N
64

Mot loat cac dan xuét carbamat vong c6 cong thirc 67 co thé duoc diéu ché theo
cac quy trinh duoc thé hién trén so dd 16. Viéc thay thé clorua trong hop chit ¢6 cong
thire 59 bang alkoxit duéi didu kién kiém c6 thé tao ra hop chit c6 cong thirc 65, ma
hop chit nay c6 thé phan ting v6i clorofomat hodc chét twong duong dé tao ra hop chat
carbamat c6 cong thicc 66. Viéc loai bo nhom bao Ve, tiép theo la dong vong tai chd

ctia hop chét co cong thire 66 ¢6 thé tao ra dén xuét carbamat vong c6 cong thirc 67.
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So db 16
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Mot loat cac dan xuét pyrazolo[3,4-b]pyridin ure c6 cong thirc 51 ¢6 thé dugc
diéu ché theo cach khac theo cac quy trinh dugc thé hién trén so do 17. Phan tGng
halogen hoa ctia hop chit ¢6 cong thirc 68, ma co thé duoc tao ra bang cach ap dung
cac quy trinh nhu d& dugc boc 10 trén so dd 12 hoic so dd 13, véi chét phan Ung thich
hop nhu, nhung khong chi bao gém, NCS, NBS hodc NIS c6 thé tao ra halogenua
tuong tmg c¢6 cdng thirc 69 (L = Cl, Br hogc I). Phan ting ngau hop cta halogenua co
cong thirc 69 vi R'-M, trong d6 M 1a axit boronic, este boronic hodc chét phan tng
kim loai dugc thé mot cach thich hop (vi du, M 1a B(OR)2, SnBus hodc ZnBr), & céc
diéu kién lién hop Suzuki, Stille hodc Negishi ti€u chuén c6 thé tao ra hop chét co cong

thue 51.
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Mot loat cac dan xudt amino ba vong c6 cong thic 74 co thé duoc diéu ché theo
cac quy trinh dugc thé hién trén so dd 18. Viéc bao vé din xudt 1H-pyrolo[2,3-
b]pyridin c6 cong thirc 70 bing céc chét phan tng bao vé thich hop, vi du, PhSO»Cl
duéi diéu kién kiém, co thé tao ra hop chat duoc bao vé twong (g c6 cong thire 71.
Viéc xur Iy hop chét ¢ cong thirc 71 bang bazo manh, vi du, lithi diisopropylamit
(LDA), butyllithi, hodc lithi bis(trimetylsilyl)amit (LiHMDS) trong dung madi tro nhu
THF & nhiét do thép c6 thé tao ra chat trung gian di duoc thé nguyén tir H bang kim
loai, ma c6 thé duoc toi bing chit phan tmg formyl thich hop, vi du, dimetylformamit
(DMF) dé tao ra dan xuét aldehyt co cong thuc 72. DAan xudt amino c6 cong thirc 74
¢6 thé duoc didu ché bing cach amin hoa khir aldehyt ¢6 cong thire 72 bang amin thich
hop (vi du, NHR®R®) dé tao ra hop chit c6 cong thirc 73, tiép theo 1a loai b nhom
béo vé PhSO; véi su ¢6 mit ciia bazo thich hop, vi du, K>COs, KOH, KOBu, hoac
tetra-n-butylamoni florua (TBAF).
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Theo céch khéc, hop chét co cong thie 74 c6 thé duoc diéu ché theo cac quy
trinh duge thé hién trén so dd 19. Viéc loai bé nhom bao vé PhSO; trong hop chit ¢6
cdng thirc 72 v6i sy ¢ mit cua bazo thich hop, vi du, K»COs3, KOH, KO'Bu hodc tetra-
n-butylamoni florua (TBAF), 6 thé tao ra hop chat ¢6 cong thirc 75. Phan tmg amin
hoa khir aldehyt co cong thirc 75 bing amin thich hop (vi du, NHR®R®) ¢6 thé tao ra
hop chét c6 cong thire 74.

So dod 19

Mot loat cac dAn xuét amino ba vong c6 cong thirc 80 ¢ thé duoc diéu ché theo
cac quy trinh dugce thé hién trén so do 20. Phan ung ngau hop Suzuki ctia hop chét co
cdng thirc 76 (L = halogen), ma co thé duoc diéu ché bang cach p dung quy trinh
twong tu nhu da duge boc 1 trén so dd 6, v4i axit boronic thich hop hodc este ¢ thé
thu duoc dan xuét ete vinyl c6 cong thiic 77, ma sau do dan xut nay co thé dugc thiy
phan duoi didu kién nudc axit dé tao ra dan xuét aldehyt c6 cong thie 78. Phan ung

amin hoa khir aldehyt c6 cong thirc 78 bang amin thich hop (vi du, NHRER®S) ¢6 thé
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tao ra hop chét co cong thire 79, tiép theo viéc loai bd nhom bao vé PhSO2 v61 su ¢
mit cua bazo thich hgp, vi du, K2COs, KOH, KO'Bu hoic tetra-n-butylamoni florua

(TBAF), dé tao ra cac dan xuét amino c6 cong thirc 80.

So d6 20
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Phuong phép st dung

Céc hop chat theo sang ché ¢6 thé ac ché hoat tinh ctia mot hodc nhiéu enzym
FGFR. Vi du, cdc hop chét theo sdng ché c¢6 thé duge ding dé tc ché hoat tinh cta
enzym FGFR trong té bao hodc & ca thé hodc bénh nhan co cén phai trc ché enzyme
nay bang céch cho té bao, ca thé, hodc bénh nhan dung lugng trc ché cua hop chét theo

sang ché.

Theo mdt s6 phuong 4n, céc hop chit theo sang ché 1a c4c chét te ché mot hodc
nhidu FGFR1, FGFR2, FGFR3, va FGFR4. Theo mot s6 phuong an, cac hop chét theo
séng ché rc ché timg FGFR1, FGFR2, va FGFR3. Theo mot s& phuong 4n, céc hop
chét theo sang ché 1a (rc ché chon loc dbi voi mot hodc nhiéu enzym FGFR. Theo mot
s6 phuong én, cac hop chit theo sang ché 1a tc ché chon loc ddi voi mot hodc nhiéu
enzym FGFR trén VEGFR2. Theo mot sb phuong &n, do chon loc 1a gép 2 1an hoidc
cao hon, 3 14n hodc cao hon, 5 lan hodc cao hon, 10 14n hodc cao hon, 50 lan hodc cao

hon, hodc 100 1an hodc cao hon.
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Cac hop chét theo séng ché c6 thé dugce dung lam chét rc ché FGFR dé diéu tri
nhiéu bénh khéc nhau lién quan dén su biéu hién bét thuong hodc hoat tinh bét thuong

cta cac enzym FGFR hodc cac phdi tr FGFR.

Vi duy, céc hop chét theo sang ché ¢6 thé hiru dung dé diéu tri bénh ung thu. Vi
du, cac bénh ung thu bao gém bénh ung thu bang quang, bénh ung thu vi, bénh ung
thu ¢b t cung, bénh ung thu két trang, bénh ung thu mang trong da con, bénh ung thu
da day, bénh ung thu dau va cd, bénh ung thu than, bénh ung thu gan, bénh ung thu
phéi (vi du, bénh ung thu tuyén, bénh ung thu phéi té bao nhd va bénh ung thu phdi
khong té bao nho), bénh ung thu bubng trimg, bénh ung thu tuyén tién liét, bénh ung
thu thuc quan, bénh ung thu bang quang mun, bénh ung thu tuy (vi du, bénh ung thu
bidu mo tiét dich tuy ctia tuyén tuy), bénh ung thu da day, bénh ung thu tuyén gidp,

bénh ung thu da (vi du, bénh ung thu biéu mo & té bao biéu mod co vay).

Céac bénh ung thu 1am vi du khac bao gdm cac khdi u 4c tinh sinh huyét nhu
bénh bach cau, da u tiy, u bach huyét man tinh, bénh bach cau té bao T ¢ nguoi trudng
thanh, u bach huyét té bao B, bénh bach ciu tuy bao cép tinh, u Hodgkin hodc u bach
huyét khong thudc dang Hodgkin, cac khoi u tan tao ting sinh tiy (vi du, ching tdng
hdng cdu vo can, chimg tang tiéu cAu ban chét, va xo héa tiy xuwong nguyén phat),
bénh ting globulin dai phén tir Waldenstrom, u bach huyét té bao 16ng, va u bach huyét
Burkett.

Céc bénh ung thu khac cé thé diéu tri duge bang cac hop chét theo sang ché

bao gém u nguyén bao x0p, u hdc sac to, va sacom co van.

Céc bénh ung thu khac cé thé diéu tri duge bang cac hop chét theo sang ché

bao gom cac u mo6 dém duong ti€u hoa.

Ngoai cac khdi u tan tao gdy bénh ung thu, cac hop chét theo sang ché c6 thé
duoc dung dé didu tri r6i loan & bd xurong va rdi loan té bao sun bao gbm, nhung khong
chi han ché ¢, loan san sun, bénh coi coc ngén chi, coi coc, loan san gay chét (TD
Thanatophoric dysplasia) (cac dang 1am sang TD I va TD II), hoi chimg Apert, hoi
ching Crouzon, hoi chimg Jackson-Weiss, hoi chimg cudn da Beare-Stevenson, hoi

chang Pfeiffer, va hoi chimg cic manh xuwong so “han” lai qua sém gdy bicn dang dau.

Cac hop chét theo sang ché con co thé dugce dung dé diéu tri cac bénh xo vira,

nhu triéu ching hodc r6i loan bénh duoc ddc trung bdi chimg xo hoa. Vi du vé cac
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bénh xo vita bao gom bénh xo gan, viém thén-tiéu cau, xo hoa phoi, xo hoa toan than,

bénh viém da khép dang thip, va quaé trinh lanh vét thuong.

Theo mot s& phuong 4n, cc hop chét theo sang ché c6 thé hiru dung dé diéu tri
rdi loan giam phosphat huyét, vi du, bénh coi xuong giam phosphat huyét lién két X,
bénh coi xuwong giam phosphat huyét di truyén theo gen lan, va bénh coi xuong gidm

phosphat huyét di truyén theo gen troi, hodc bénh dau xwong do khi u gay ra.

Thuat ngit “té bao” duge dung trong ban mo ta nay dé chi té bao in vitro, ex
vivo hodc in vivo. Theo mdt s6 phuong én, té bao ex vivo c6 thé 1 phan clia md mau
dugc cét tir co thé nhu dong vat c¢6 vi. Theo mot sb phuong an, té bao in vitro c6 thé
1a té bao trong dich nudi céy té bao. Theo mot s6 phuong 4n, té bao in vivo 12 té bao

song trong co thé nhu dong vat c6 v.

Thuéat ngt “cho tiép xtc” dugc dung trong ban md td nay dé chi viéc nhém céc
géc duoc chi dinh lai v6i nhau trong hé théng in vitro hoac hé théng in vivo. Vi du,
“cho” enzym FGIFR “tiép xc” v6i hop chit theo sang ché bao gdm viéc dung hop chét
theo sang ché cho c4 thé hodc bénh nhan, nhu ngudi, c6 FGFR, cling nhu, vi du, dua
hop chét theo sdng ché vao mAu chira ché pham té bao hodc ché pham tinh khiét chira

enzym FGFR.

Thuat ngfr “cé thé” hodc “bénh nhan” dugc dung trong ban mo ta nay thay thé
nhau, dé chi dong vat bét ky, bao gém cac dong vat co vu, ot hon 13 chuot nhét, chu6t
to, cac dong vat gdm nhim khac, tho, ché, meo, lon, gia stc, ciru, ngua, hodc cac dong

vat linh trudng, va tot nhét 1a nguoi.

Thuét ngit “luong hitu hiéu dé diéu tri bénh” dugc dung trong ban mo ta nay dé
chi luong hoat chit hodc duge chét ma thé hién dap tng sinh hoc hodc dap g diéu
tri trong mo, hé co quan, dong vat, ca thé hoac nguodi ma dang duoc nghién ctru béi

nha nghién ctru, bac s thi y, bac s§ diéu tri hodc thay thudc.

Thuat ngtt “diéu tri bénh” hodc “diéu tri” duoc dung trong ban mo ta nay dé chi
1) viéc phong bénh; vi du, phong bénh, tinh trang bénh ly hodc rbi loan O cé thé ma da
tirng c6 kha ndng mac bénh, tinh trang bénh ly hodc rdi loan nhung khong c6 hodc co
biéu hién bénh ly hoc hodc triéu chimg hoc cua bénh; 2) viéc tc ché bénh; vi du, viéc
trc ché bénh, tinh trang bénh ly hodc roi loan & ca thé ma dang c6 hodc dang co biéu

hién bénh 1y hoc hodc triéu ching hoc cua bénh, tinh trang bénh ly hodc b1 loan (tic
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la ngén chdn su phat trién tiép ctia bénh 1y hoc va/hodc triéu chimg hoc), hode 3) 1am
thuyén giam bénh; vi dy, 1am thuyén giam bénh, tinh trang bénh ly hodc r6i loan & ca
thé ma dang c6 hodc dang c6 biéu hién bénh 1y hoc hodc triéu ching hoc cta bénh,
tinh trang bénh ly hodc r6i loan (ttre 14 1am ddo nguge bénh ly hoc va/hodc triGu chimg

hoc).
Phép didu tri két hop

Mot hodc nhiéu duge chit bd sung hodc cic phuong phap diéu tri bénh, vi du,
céc tac nhan héa tri lidu hodc cac tac nhan diéu tri bénh ung thu khéc, céc chét ting
cudng mién dich, céc chét Ge ché mién dich, cac phép tri bénh mién dich, chiéu xa,
céc vacxin khang u va khang virut, liéu phap xytokin (vi du, IL2, GM-CSF, v.v.),
va/hodc kinaza (tyrosin hodc serin/threonin), cac chét e ché tai nap tin hiéu hodc biéu
sinh ¢6 thé dugc st dung két hop véi cac hop chét theo sang ché dé diéu tri cac bénh,
cac rdi loan hoic céc tinh trang lién quan dén phéi t FGF, thu thé hodc chu trinh hoat
hoa. Cac tac nhan c6 thé duoc két hop véi cac hop chét theo sang ché & dang liéu don,
hodc céac tac nhan nay co thé dugc dung dong thoi hodc 1in luot & dang céc liéu riéng

Ie.

Céc tac nhén thich hop dé dung két hop véi cac hop chét theo sang ché dé dicu
tri bénh ung thu bao gbm cac tac nhan hoa tri liéu, thudc tri bénh ung thu hudng dich,
cac thudc tri bénh mién dich hodc diéu tri phong xa. Céc hop chét theo sang ché c6 thé
cé tac dung khi két hop véi cac tac nhan khang hormon dé diéu tri bénh ung thu va va
cac khdi u khac. Cac vi du thich hop 1a céc tdc nhén khang estrogen bao gdm, nhung
khong chi han ché ¢, tamoxifen va toremifen, cac chit (rc ché aromataza bao gdm,
nhung khong chi han ché ¢, letrozol, anastrozol, va exemestan, adrenocorticosteroit
(vi du, prednison), cac progestin (vi du, megastrol axetat), va céc chat dbi khang thu
thé estrogen (vi dy, fulvestrant). Céc tic nhan khang hormon thich hop dugc dung dé
didu tri tuyén tién liét va céc bénh khac ung thu cling ¢6 thé duoc két hop véi cac hop
chét theo sang ché. Cac tdc nhan nay bao gdm céc chit khang androgen bao 20m,
nhung khong chi han ché ¢, flutamit, bicalutamit, va nilutamit, cac chét tuong tu
hormon giai phong hormon kich thich thé vang (LHRH-luteinizing hormone-releasing
hormone) bao gbm leuprolit, goserelin, triptorelin, va histrelin, céc chit dbi khang
LHRH (vi du, degarelix), cac chét phong bé thu thé androgen (vi dy, enzalutamit) va

céc tac nhan ma e ché viée san sinh androgen (vi duy, abirateron).
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Céc hop chat theo sang ché c6 thé duoc két hop vé6i hodc theo tudn tw véi cac
tac nhan khac khang céac kinaza thu thé cua mang dic biét ddi voi cac bénh nhan ma
da xuét hién hién tuong khang nguyén phat hoac tinh khang mic phai déi voi thude
diéu tri huéng dich. C4c tdc nhén diéu tri bénh nay bao gém cac chét (e ché hodc cac
khéang thé chéng EGFR, Her2, VEGFR, c-Met, Ret, IGFR1, hodc Ft-3 va chdng lai
cic protein kinaza dung hop két hop gy bénh ung thu nhu Ber-Abl va EML4-Alk.
Céc chét e ché déi véi EGFR bao gdm gefitinib va erlotinib, va cac chét e ché doi
v6i EGFR/Her2 bao gdm, nhung khong chi han ché &, dacomitinib, afatinib, lapitinib
va neratinib. C4c khang thé khdng EGFR bao go6m, nhung khong chi han ché o,
cetuximab, panitumumab va necitumumab. Céc chét trc ché ctia c-Met ¢6 thé duge st
dung két hop véi céc chit @c ché FGFR. Cac chat ndy bao gdm (onartumzumab,
tivantnib, INC-280). Cic tac nhan khang Abl (hodc Ber-Abl) bao gdm imatinib,
dasatinib, nilotinib, va ponatinib va cac tac nhin khang Alk (hoic EML4-ALK) bao

gom crizotinib.

Céc chéit G ché tao mach c6 thé c6 hidu qua dbi véi mot s loai u két hop voi
cAc chét tre chd FGFR. Céc chit nay bao gdm cac khang thé khang VEGF hodc VEGFR
hoac cac chét trc ché kinaza cia VEGFR. Céac khang thé hodc cac protein diéu tri bénh
khac khang lai VEGF bao gbm bevacizumab va aflibercept. Cac chét Grc ché kinaza
VEGER va céc chét Gre ché chong tao mach khéac bao g6m, nhung khong chi han ché
&, sunitinib, sorafenib, axitinib, cediranib, pazopanib, regorafenib, brivanib, va

vandetanib

Su hoat hoa cic chu trinh phat tin hiéu ndi bao luén xay ra & bénh ung thu, va
céc thanh phan huéng dich tac nhén cua céc chu trinh nay da duoc két hop voi céc tac
nhan hudng dich dén thu thé dé nang cao hiéu qua va giam mirc do khang thude. Cac
vi du vé tac nhan ma c6 thé duoc két hop véi cac hop chét theo sang ché bao gdm céc
chit trc ché chu trinh PI3K-AKT-mTOR, céc chét te ché chu trinh Raf-MAPK, cdc
chét e ché chu trinh JAK-STAT, va céc chét e ché protein chaperon va tic ché su

phat trién chu ky té bao.

Céc tac nhan chéng lai PI3 kinaza bao gbm, nhung khoéng chi han ché o,
topilaralisib, idelalisib, buparlisib. Cac chét e ché mTOR nhu rapamyxin, sirolimus,
temsirolimus, va everolimus co thé duoc két hop véi céac chét trc ché FGFR. Céc vi du

thich hop khéac bao gbm, nhung khong chi han ché &, vemurafenib va dabrafenib (céc
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Raf) va trametinib, selumetinib va GDC-0973 (cac chét trc ché MEK). Céc
chét e ché JAK (ruxolitinib), Hsp90 (tanespimyxin), cac kinaza phu thudc xyclin
(palbociclib), cac HDAC (panobinostat), PARP (olaparib), va cac proteasom

(bortezomib, carfilzomib) cling ¢6 thé dugc két hop voi cac hop chét theo sang ché.

T4c nhan hoa tri lidu thich hop hodc cac tac nhan diéu tri bénh ung thu khéc
bao gdm, vi du, céc tac nhan alkyl hoa (bao gdm, nhung khong chi han ché &, hoi cay
nito, cac dan Xuét etylenimin, céc alkyl sulfonat, nitrosoure va céc triazen) nhu mu tat
uraxil, clorometin, xyclophosphamit (Cytoxan™), ifosfamit, melphalan, clorambuxil,
pipobroman, trietylen-melamin, trietylenthiophosphoramin, busulfan, carmustin,

lomustin, streptozoxin, dacarbazin, va temozolomit.

Céc tac nhén thich hop khac dé dung két hop véi cac hop chét theo sang ché
bao gdm cac t4 hop hoa tri liéu nhu cap doi trén co so platin dugc dung trong bénh
ung thu phdi (cisplatin hodc carboplatin cong v6i gemxitabin; cisplatin hodc
carboplatin cdng véi doxetaxel; cisplatin hodc carboplatin cong voi paclitaxel;
cisplatin hodc carboplatin cong voi pemetxed) hodc gemxitabin cong voi cac phan ti

lién két paclitaxel (Abraxane).

T4c nhéan hoa tri lidu thich hgp hodc cic tdc nhén diéu tri bénh ung thu khac
bao gdm, vi dy, cac chit chdng chuyén hoa (bao gdm, nhung khong chi han ché &, cac
chét dbi khang axit folic, cac chét twong ty pyrimidin, cac chét twong tu purin va céac
chét e ché adenosin deaminaza) nhu metotrexat, 5-floraxil, floxuridin, xytarabin, 6-

mercaptopurin, 6-thioguanin, fludarabin phosphat, pentostatin, va gemxitabin.

Tac nhan hoa tri liéu thich hop hodc céc tac nhén diéu tri bénh ung thu khac
con bao gf)m, vi du, mot sb san phém tu nhi€n nhét dinh va céc din xudt ctia ching (vi
du, cac vinca alkaloit, thudc khang sinh khang u, cdc enzym, cac lymphokin va cac
epipodophyllotoxin) nhu vinblastin, vincristin, vindesin, bleomyxin, dactinomyxin,
daunorubixin, doxorubixin, epirubixin, idarubixin, ara-C, paclitaxel (TAXOL™),
mithramyxin, deoxycoformyxin, mitomyxin-C, L-asparaginaza, cac interferon (ddc

biét 1a IFN-a), etoposit, va teniposit.

Cic the nhan doc dbi véi té bao khac bao gdm navelben, CPT-11, capexitabin,

reloxafin, xyclophosphamit, ifosamit, va droloxafin.
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Cfling phi hop 12 cac tadc nhan doc dbi vai té bao nhu epidophyllotoxin; enzym
chdéng ung thu; chét tc ché topoisomeraza; procarbazin; mitoxantron; cac phure phébi
hop platin nhu cis-platin va carboplatin; cac tac nhan cai bién dap tng sinh hoc; cac
chét trc ché tang trudng; leucovorin; tegafur; va cac yéu t6 ting trudng tao mau cling

la thich hop.

Céc hop chat theo sang ché con co thé duogc két hop véi cac thude diéu tri mién
dich, bao gém cac xytokin nhu interferon alpha, interleukin 2, va yéu t6 hoai tir u

(TNF).

Céc téc nhén tri bénh ung thu khac bao gdm céc khang thé diéu tri bénh doi voi
cac phan tir ddng kich hoat nhu CTLA-4, 4-1BB va PD-1, hodc cac khang thé dbi voi
cac xytokin (IL-10, TGF-B, v.v.).

Céc tac nhan khac didu tri bénh ung thu con bao gom cac tdc nhan ma phong
bé sy di trd cia t€ bao mién dich nhu céac chat d6i khang voi cac thu thé hoa img dong,

ké ca CCR2 va CCRA.

Céc tac nhan khac diéu tri bénh ung thu con bao gdm cic téc nhan ma lam gia

tang hé mién dich nhu céc ta dugce hodc chat chuyén doi té bao T muon.

Céc vacxin tri bénh ung thu bao gOm céc té bao nhanh, cac peptit tébng hop, cac

vicxin DNA va céc virut tai to hop.

Céac phuong phép dé ding an toan va hiéu qua hau hét cac tac nhan hoa tri liéu
nay déu 1a cac phuong phéap da dugc ngudi co hiéu biét trung binh trong linh vurc k¥
thuat nay biét dén. Ngoai ra, viéc dung chung dugc boc 10 trong tai liéu chuyén nganh
thong thuong. Vi du, viéc dung nhidu tic nhan hoa tri liéu dugc boc 10 trong
"Physicians' Desk Reference" (PDR, vi du, phién ban nam 1996, Medical Economics
Company, Montvale, NJ), toan by noi dung cia n6 dugc dua vao day hoan toan dudi
hinh thtc vién dan.

Dugc phdm va dang lidu

Khi duge dung lam dugc pham, céc hop chét theo sang ché ¢6 thé duoc dung ¢
dang cac duoc pham ma dé dugc dé cap dén nhu td hop cua hop chit theo séng ché,
hodc mudi duoc dung ctia chung, va it nhat mot chit mang dugc dung. Cac duge phém

nay co thé duoc bao ché theo cach da biét trong linh vuc duoc, va co thé duoc dung
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qua nhiéu duong khéc nhau, tity theo mong muén didu tri khu tri hay diéu tri toan than
va theo ving can duoc diéu tri. Puong dung c6 thé 12 khu tri (bao gdm cho mat va
cho mang nhiy ké ca trong miii, &m dao va phén phdi qua duong truc trang), trong
phoi (vi du, bang cach xdng hodc bom bot hodc sol khi vao, ké ca bang mdy khi dung;
trong khi quan, trong mi, biéu bi va qua da), trong mit, qua duong miéng hodc ngoai
duong tiéu hoa. Cac phuong phap dé cap thubc vao mit c6 thé bao gdm dung khu tra
(thuéc nhéd mét), dudi két mac, quanh mat hodc tiém vao trong buéng dich kinh hodc
nap nho éng thong bong hodc duoc dat 16ng bang cach phau thuat mit trong tai két
mac. Cach dung ngoai duong tiéu hoa bao gém qua dudng tinh mach, trong dong
mach, dudi da, trong khoang mang bung, hogc tiém bép hoic truyén; hodc trong so, vi
dy, dung ndi tiy mac hodc trong nao that. Cach dung ngoai duong ti€u hoa co thé &
dang mot liéu tiém nhanh duy nhét, hodc c6 thé, vi du, 1a bé‘mg bom truyén lién tuc.
Céc duge phdm va céc ché phdm dé dung khu tra c6 thé bao gdm miéng dan qua da,
dau boi, nudc xuc, kem bdi, gel, thudc nho giot, vién ddt hdu mon, thudc xit, chit 1ong
va bot. Chéat mang thong thuong dung cho dugc pham, dang nudc, bot hodc nén dau,

chét 1am dic va chat twong ty c6 thé la can thiét hodc mong muon.

Sang ché con bao gdm céc duge phim ma chtra thanh phan hoat tinh 1a mot
hodc nhiéu hop chét theo sang ché néu trén két hop vo1 mot hodc nhidu chit mang
duoc dung. Trong qué trinh bao ché duogc phém theo sang ché, hoat chit thuong duoc
tron voi ta dugce, duge pha lodng béng t4 duoc hoac dugc bao trong chit mang d6 &
dang, vi dy, vién nang, goi nho, gbi giéy, hodc vét chira khac. Khi ta duoc dung lam
chét pha lodng, no co thé 1a nguyén liéu ran, ban ran, hodc long, ma hoat dong nhu
chét din, chit mang hodc moi truong dung cho hoat chét. Do do, cac duge pham c6
thé & dang vién nén, vién tron, bot, vién ngdm, go6i nhod, vién con nhong, con ngot,
huyén phu, nhil trong, dung dich, siro, sol khi (dudi dang rén hodc trong moi truong
long), thubc m& chira, vi du, dén 10% trong lugng hoat chét, vién nang gelatin mém
va ctng, vién dit hdu mon, dung dich v6 trung dé tiém truyén, va bot duoc dong goi
vO trung.

Trong qué trinh bao ché duoc phém, hoat chét co thé duogc nghién dé tao ra co
hat phtt hop trude khi két hop v6i cac thanh phan khéc. Néu hoat chét 1a hau nhu khong

hoa tan, n6 ¢co thé duoc nghién dén c& hat bé hon 200mesh. Néu hoat chAt hau nhu hoa
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tan trong nude, ¢& hat ¢6 thé dugce diéu chinh bang cach nghién dé tao ra su phan bo

hAu nhu ddng nhét trong ché pham, vi du, khoang 40mesh.

Mot sd vi du vé céc ta dugc thich hop bao gém lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bot, gdm acaxia, canxi phosphat, alginat, tragacan, gelatin, canxi
silicat, xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nudc, siro, va metyl
xenluloza. C4c ché pham c6 thé con chira thém: tic nhan 1am tron nhu bot tale, magie
stearat, va ddu khoang; tdc nhén thAm udt; tac nhan nhii héa va tac nhéan tao huyén
phu; chét bao quan nhu metyl- va propylhydroxy-benzoat; chét tao ngot; va tac nhén
tao vi. Cac dugc phém theo séng ché c6 thé duge bao ché sao cho giai phéng hoat chit
nhanh, tUr tir hodc cham sau khi cho bénh nhin dung bang cach ap dung cic quy trinh

da biét trong linh vuc k§y thuét nay.

Céc dugc phém 6 thé dugc bao ché & dang lidu don vi, moi lidu chtra hoat chét
v6i lugng nam trong khoang tir Smg dén 100mg, thuong nam trong khoang tir 10mg
dén 30mg. Thuat ng@t "dang liéu don vi" dugc dung dé chi don vi riéng ré vé mat vét
Iy thich hop 1am lidu don nhit cho ddi twong 1a ngudi va dong vat c6 va khac, mdi don
vi chira lugng dinh trude hoat chét da duoc tinh toan dé tao ra tac dung diéu tri bénh

mong mubn, két hop véi ta duge thich hop.

Hoat chét c¢6 thé c6 hiéu qua trong khoang lidu luong rong va thuong dugc dung
v6i lugng c6 tac dung diéu tri bénh. Tuy nhién, can phai hiéu rang luong hop chét nay
dugc dung trén thuc té thuong sé& do thay thudc quyét dinh theo tinh huéng cu thé, bao
gf”)m tinh trang can duoc diéu tri, duong dung dugc chon, hop chit cu thé duoc dung,
Itra tudi, thé trong, va dap ung cua tung bénh nhan, mic do trAm trong clia céc triéu

chtrmg cua bénh nhan, va céc yéu to tuong tu.

Pé bao ché cac dugc phém rén nhu vién nén, hoat chét chinh duoc tron vai ta
duoc dé tao ra duge pham bao ché so bd ran chira hon hop ddng nhat g6m hop chét
theo sang ché. Khi dé cap dén cic dugc pham bao ché so bo nay la thé dong nhat, hoat
chét thuong duge phan tan déu trong toan bd dugc pham nay sao cho dugc pham nay
6 thé dé dang dugc phén chia tiép thanh céac dang liéu don vi hitu hiéu béng nhau nhu
vién nén, vién tron va vién nang. Duoc pham bao ché so bo nay sau d6 duoc phan chia
tiép thanh cac dang lidu don vi thudc céac loai néu trén chira hoat chét theo sang ché

v6i luong nam trong khoang tlr, vi dy, tu 0,1mg dén 500mg.
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Céc vién nén hodc céc vién tron theo sang ché c6 thé duoc bao hodc duge tron
theo cach khac d& tao ra dang liéu c6 uu diém vé tac dung kéo dai. Vi du, vién nén
hodc vién tron ¢6 thé chira thanh phén liéu bén trong va thanh phan lidu bén ngoai,
thanh phan bén ngoai 1a & dang 16p bao phu lén cdc thanh phan trudc do. Hai thanh
phan nay c6 thé duge tach riéng bang 16p bao tan trong rudt ma no co tac dung chéng
chiu dugc qué trinh phén rd trong da day va cho phép thanh phan bén trong di qua &
trang thai nguyén ven dén ta trang hodc dugce tri hodn giai phong. Nhiéu loai nguyén
liéu ¢co thé duoc str dung cho 16p boc hodc 16p bao tan trong rudt nhu vay, cac nguyén
liéu nay bao gdm nhiéu loai axit polyme va céc hdn hop gdm axit polyme vdi cac

nguyén lidu nhu senlac, ruou xetylic, va xenluloza axetat.

Céc dang long, trong d6 cac hop chit va cac duoc phdm theo sdng ché c6 thé
duoc dua vao, dé ding qua duong miéng hodc bing cach tiém bao gom dung dich
nuée, siro duge tao vi mot cach thich hop, huyén phu trong nudc hoac trong dau, va
nhil tvong da dugc tao vi véi dau an dugc nhu dau hat bong, dau ving, dAu dira, hodc

dau lac, ciing nhu con ngot va cac chat dan duoc dung twong ty.

Céc duge pham dé x6ng hodc bom bao g6m dung dich va huyén pht trong dung
mdi nude hoic dung mdi hitu co dugc dung, hodc hdn hop cua chung, va bot. Dugc
pham 18ng hogc dugc pham rin c6 thé chira t dugce duoc dung thich hop nhu néu trén.
Theo mdt sb phuong an, duge pham dugc dung qua duong migng hodc duong ho hip
trén 1a mii dé c6 duoge tac dung tai chd hodc toan than. Cac duoc phém nay co thé
duoc khi dung bang cach st dung céc khi tro. Dung dich khi dung nay co thé dugc hit
truc tiép tir thiét bi khi dung hodc thiét bi khi dung c6 thé dugce gin vao nut gac trén
mit na, hodc may tho ap suat duong khong lién tuc. Céac dugc phém dang dung dich,
huyén phu, hogc bt co thé dugc dung qua duong miéng hodc qua duong mii tu cac

dung cy ma phén phéi ché pham theo cach thich hop.

Luong hop chét hodc dugc phdm duge dung cho bé¢nh nhan thay doi tiy theo
duong dung, muc dich clia viéc dung thudc, nhu phong bénh hodc diéu tri bénh, trang
thai cua bénh nhén, cich dung thubc, va cac yéu t6 tuong tu. Trong cac ing dung diéu
tri, dugce phém ¢6 thé dugce dung cho bénh nhan da mac bénh véi lugng du dé chira
hodc kim ham it nhat mot phén céc triéu chimg bénh nay va cdc bién ching ctia no.

Luong hitu hiéu s& phu thudc vao tinh trang bénh duge didu tri cling nhu theo quyét
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r

dinh cia fhé\y thudc diéu tri t

lllllllll 1y theo cac yéu t6 nhu do tram trong clia bénh, Itra tudi,

thé trong va tinh trang strc khoe tong thé cia bénh nhan, va cac yéu t6 twong tu.

Céac duoc ph?im dugc dung cho bénh nhan cé thé & cac dang dugc phém néu
trén. Cac dugc phdm nay co thé duoc tiét trung theo cc ky thuat tiét trung thong
thuong, hodc ¢o thé duoc loc tiét trung. Dung dich nudc ¢ thé duoc bao goi dé st
dung nguyén dang, hodc dugc dong khd nhanh, ché phidm dong kho nhanh duoc két
hop v&i chit mang vo trung dang nude trude khi dung. Do pH cua ché pham chitra hop
chét thuong ndm trong khoang tir 3 va 11, t6t hon 14 tir 5 dén 9 va t6t nhét 1a tir 7 dén
8. Can phai hiéu rang viéc st dung mot s§ thanh phan nhit dinh trong s6 cic ta dugc,

cdc chat mang, ho#ic cac chat lam on dinh néu trén s€ tao ra cac muoi dugc dung.

Liéu diéu tri bénh cta céc hop chit theo sang ché c6 thé thay doi, vi du, theo
muc dich st dung cu thé ma viéc diéu tri ndy duge thuc hién, duong ding thude cla
hop chét ndy, stc khoe va tinh trang cua bénh nhan, va quyét dinh cua thay thubc ké
don. Ty 1¢ hodc ndng do cua hop chét theo sang ché trong dugc pham c6 thé thay doi
tuy theo nhiéu yéu t6 bao gdm lidu lugng, céc tinh chét hoa hoc (vi du, tinh ky nudc),
va duong dung. Vi du, cic hop chit theo sang ché c6 thé duoc cung cap trong dung
dich dém sinh ly dang nude chtra khoang 0,1% dén 10% trong luong/thé tich hop chét
nay dé dung ngoai dudng tiéu hoa. Mot s& khoang lidu luong dién hinh 1a ndm trong
khoang tu 1pg/kg dén 1g/kg thé trong hang ngay. Theo mot s6 phwong an, khoang lidu
lwong nam trong khoang tir 0,01mg/kg dén 100mg/kg thé trong hdng ngay. Liéu lugng
c6 thé phu thudc vao cac bién sd nhu loai va muc do dién tién cua bénh hodc roi loan,
tinh trang strc khoe chung cuia bénh nhén cu thé, hiéu qua sinh hoc tuong dbi cua hop
chét duoc chon, thanh phan cia ta dugc, va duong ding cia no. Luong hiru hiéu ¢o
thé duoc ngoai suy tir duong cong dap Umg lidu luong thu duge tir cac hé théng thir
nghiém in vitro hodc trén mau dong vat.

Céc hop chét theo sang ché ciing c6 thé dugc bao ché két hop v6i mot hodc
nhiéu hoat chét bd sung ma c6 thé bao gdbm dugc chét bét ky nhu cdc tac nhan khing
virut, cac vacxin, cac khang thé, cac chét tang cuong mién dich, cac chit e ché mién

dich, cac tac nhan chong viém va cac nhoém tuong tu.

Hop chat danh déu va phuong phép thir nghiém
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Theo khia canh khac, sang ché dé xuét cac hop chit duoc danh déu b%mg chét
nhudém huynh quang, nhan spin, kim loai ndng hodc danh dau phong xa theo sang ché
ma sé& hitu ich khong chi trong viéc hién 4nh ma con trong céc thir nghiém, ca in vitro
va in vivo, dé dinh vi va dinh luong enzym FGFR trong céc mau md, ké ca mau mod
cia nguodi, va dé xac dinh cac phdi tir enzym FGFR bang cac lién két te ché ctia hop
chit da dugce danh diu. Do do, séng ché bao gdm cac thit nghiém enzym FGFR ma

chira céc hop chat da dugc dénh déu nay.

Séang ché con bao gdm céc hop chét theo sang ché da dugc danh d4u bang dong
vi phong xa. Hop chét “dugc danh ddu béng ddng vi” hodc “dugc danh dau b%mg phong
xa” 12 hop chit theo sang ché ma mot hoc nhidu nguyén tr dugc thay thé hodc dugc
thé bang nguyén tir c6 nguyén tir lugng hodc s6 khdi lugng khac nguyén tu luong hodc
s6 khéi luong thuong thiy trong ty nhién (tirc 1a c6 trong tu nhién). Cac dong vi phong
xa thich hop ma cé thé duogc dua vao cac hop chit theo sang ché bao gdm, nhung
khong chi han ché &, 2H (con duge ky higu 1a D dung cho doteri), H (con duoc ky
hidu 1a T dung cho triti), ''C, 13C, 1*C, PN, PN, 150, 170, 130, F, %S, 3¢Cl, ¥*Br, "Br,
6By, 77Br, 1231, 1241, 125] va P'I. Ddng vi phong xa ma duoc dua vao cac hop chat da
duoc dénh dau béng phéng xa nay s& phu thudc vao ang dung cu thé cta hop chit da
dugc danh diu béng phong xa d6. Vi du, ddi voi cac thir nghiém danh dAu va cac thir
nghiém canh tranh enzym FGFR in vitro, cac hop chét ma két hop °H, 'C, ¥Br, '*1,
31, hodc 35S s& thudng 1a hitu dung nhat. D6i v6i cac ing dung hién anh phong xa

1, 18R, 1257 123 124) 131 7By, 7°Br hogc "’Br thuong 1 hitu dung nhét.

Cin phai hiéu ring “hop chét di duoc dénh ddu bang phong xa” hodc “hop chat
da duoc danh ddu” 1a hop chét da két hop it nhét mot dong vi phong xa. Theo mot 56

phuong 4n, ddng vi phong xa duge chon tir nhém bao gdm *H, 'C, '¥L, S va ¥Br.

Céac phuong phép tdng hop dé dua cc dong vi phong xa vao cac hop chat hitu

co duoc dp dung cho céc hop chit theo sang ché 1a da biét trong linh vuc k¥ thudt nay.

Hop chat di dugc dénh déu béng phéng xa theo sang ché c6 thé duge dung
trong thr nghiém sang loc dé nhan dang/danh gia céc hop chit. N6i chung, hop chét
méi duge tong hop hodc nhan dang (tirc 1a hop chat thir nghiém) c6 thé duoc danh gia
vé kha ning cta né trong viéc lam gidm mirc do lién két ctia hop chét da duge danh

dAu bang phong xa theo sang ché véi enzym FGFR. Do d6, kha nang cta hop chét thi



47570 86/316

v6i enzym FGFR c6 li€n quan truc tiép voi 4i luc lién két ctia no.
Kit

Sang ché con bao g6m cac kit duoc dung hitu ich, vi du, dé diéu tri hodc phong
cac bénh hodc céc r6i loan lién quan dén FGFR, bénh béo phi, bénh dai thdo duong va
cac bénh khac duge néu trong ban mo ta nay bao gém mot hodc nhiéu vat chira ma bao
génn duoc phém chtra hop chét theo sang ché vai luong hitu hiéu dé diéu tri bénh. Céc
kit nay con co thé bao g@)m, néu mudn, mot hodc nhiéu thanh phén cua kit duoc phém
thong thuong khac nhau, vi du, vat chtra c6 mdt hodc nhiéu chét mang duoc dung, vt
chua bd sung, v.v., dd dugc nguoi co hiéu biét trung binh trong linh vurc k¥ thuét nay
biét dén. Hudng dén (st dung) nhu to in r6i hodc nhan ghi, thé hién luong c4c thanh
phin s& dugc dung, hudng dan cach dung, va/hodc hudng dan cach tron céac thanh

phan, cling co thé dugc bao gdm trong kit nay.

Séang ché s& duoc dugc bdc 16 mdt cach chi tiét hon dua vao cac vi du cu thé.
Céc vi du sau duge boc 16 chi nhdm muc dich minh hoa, va khong nham gidi han pham
vi bao hd cta sang ché dudi bt ky hinh thirc ndo. Nguoi co hiéu biét trung binh trong
linh vuc k¥ thudt nay dé dang nhan biét nhiéu thong s6 khong quan trong ma c6 thé
duoc thay ddi hogc dugc cai bién dé tao ra cac két qua nhu nhau. Céac hop chét dugc
néu trong cac vi du dugc phat hién thy 1a cac chét e ché mot hodc nhiéu FGFR néu
dudi day.
Vi du thyc hién sang ché

Céc quy trinh thtr nghiém ddi véi céc hop chat theo sang ché duogc minh hoa
dudi day. Cac quy trinh tinh ché theo phuong phap LC-MS diéu ché ddi v6i mot vai
hop chat dd diéu ché duogc thuc hién trén cac hé tach phan doan theo khéi luong
Waters. Cach thiét lap, quy trinh va phan mém kiém soat su van hanh cic hé théng
nay da dugc boc 10 mot cach chi tiét trong tai liéu chuyén nganh. Vi du, xem céc tai
liw: “Two-Pump At Column Dilution Configuration for Preparative LC-MS”, K.
Blom, J Combi. Chem., 4, 295 (2002); “Optimizing Preparative LC-MS
Configurations and Methods for Parallel Synthesis Purification”, K. Blom, R. Sparks,
J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); va
"Preparative LC-MS Purification: Improved Compound Specific Phuong phdp
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Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem., 6, 874-883
(2004). Céac hop chét tach dugc thuong duge phan tich phép do phd khéi sic ky 1ong
(LCMS) dé kiém tra do tinh khiét trong céc diéu kién sau: Dung cu; xéri Agilent 1100,
LC/MSD, cot: Waters SunFire™ Cig Sum, 2,1 x 5,0mm, cdc dung dich dém: pha dong
A:0,025% dung dich nuéc TFA va pha dong B: 0,025% TFA trong axetonitril; gradien
2% dén 80% B trong 3 phut v&i luu te 1,5ml/phut.

Mot vai hop chat da diéu ché duoc con dugce tach theo phuong phéap sdc ky 1ong
hiéu sudt cao pha ddo (RP-HPLC) v6i bd do MS hofic sic ky cue nhanh (silica gel)
nhu duoc thé hién trong cac vi du. Céc diéu kién cdt cia sdc ky 16ng tinh néng cao pha

dao (RP-HPLC) diéu ché thong thuong 1a nhu sau:

Do pH= 2 lan tinh ché: cot Waters SunFire™ Cig Sum, 19 x 100mm, rtra giai
béng pha dong A: 0,1% TFA (axit trifloaxetic) trong nude va pha dong B: 0,1% TFA
trong axetonitril; luu tdc 1a 30ml/phut, gradien tach dugc t6i wru héa cho timg hop chat
bang cach 4p dung quy trinh td1 uu phuwong phép cu thé dbi voi hop chét nhu da duge
boc 10 trong tai liéu chuyén nganh [xem tai liéu: "Preparative LCMS Purification:
Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R. Sparks,
A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. N6i chung, luu tbc duge dung voi cot
30 x 100mm la 60ml/phut.

Do pH= 10 lan tinh ché: cot Waters XBridge Cig Spm, 19 x 100mm, rira giai
bing pha dong A: 0,15% NH4OH trong nudc va pha dong B: 0,15% NH4OH trong
axetonitril; luu tée 1a 30ml/phut, gradien tach duoc tdi wu hoa cho tung hop chét bang
cach ap dung quy trinh td1 wu phuong phéap cu thé dbi v6i hop chéat nhu da duoc boc
1o trong tai liu chuyén nganh [xem tai liu: "Preparative LCMS Purification:
Improved Compound Specific Method Optimization”, K. Blom, B. Glass, R. Sparks,
A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. Noi chung, Juu toe duoc dung vdi cot
30 x 100mm la 60ml/phat.

Vidul

3-(3,5-dimetoxyphenyl)-1-metyl-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-d-

]pyrimidin-2-on



47570 88/316

3

7NN
NS
N
N H

Budc 1: 4-(metylamino)- 1H-pyr010[2,3-b]pyridin-S-carbaldehyt
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Han hop gdm 4-clo-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt (ma s6 dinh danh
hoa chit (CAS #) 958230-19-8) tir Adesis, ma sb dinh danh hoa chét ¢ #4-263;
Synnovator, mé s dinh danh hoa chat #PBN2011188: 2,71g, 15mmol) va metylamin
(33% trong lugng trong etanol, 24ml, 200mmol) trong 2-metoxyetanol (6ml) dugc gia
nhiét dén 110°C va khudy qua dém trong binh p sut bit kin. Sau dé, hdn hop phan
ing nay dugc dé ngudi dén nhiét do trong phong va co dic. Can duoc hoa tan trong
dung dich HCI (IN, 25ml) va gia nhiét dén 50°C. Sau khi khudy trong thoi gian 2 gio,
hdn hop phan Gng nay dugc dé nguoi dén nhiét do trong phong va trung hoa bang dung
dich NaHCOs3 béao hoa. Chét két tia mau vang nhat dugc gom bang cach loc, rira bing
nuée va hexan sau d6 duoc siy kho trong chén khong @& thu dugc san pham mong
mubn (2,54, 97%) dudi dang ran mau vang nhat. LC-MS theo ly thuyét ddi véi
CoH1oN30 [M+H]" m/z: 176,1; theo thue nghiém 176,1.

Bude 2: 5-{[(3,5 -dimetoxyphenyl)amino]metyl}-N-metyl-1 H-pyrolo[2,3-b]pyridin-
4-amin

-
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Axit axetic (8,5ml, 150mmol) duoc bd sung vao hdn hop bao gbém 4-
(metylamino)—1H-pyrolo[2,3-b]pyridin—5-carbaldehyt (1,75g, 10mmol) va 3.,5-

dimetoxy-benzenamin (2,30g, 15,0mmol) trong etanol (50ml). Huyén phi mau vang
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nhat thu dugce dugce gia nhiét dén nhiét do hoi luu. Sau khi khuéy trong thoi gian 3 gi0,
dung dich mau do thu dugc dugc dé nguoi dén nhiét do trong phong va natri
xyanobohydrua (1,9g, 30mmol) dugc b6 sung vao. Hon hop phan ing nay dugc khudy
& nhiét do trong phong qua dém sau dé duoc trung hoa bang dung dich Na;COs bao
hoa. Hon hop nay duoc chiét bang etyl axetat (EtOAc). L6ép hitu co duoc ria bing
nuéde va nude mudi sau do duge 1am khan trén NaxSOs. Dung mdi duoc loai bo dudi
ap suit giam. Cin dugc tinh ché bang cot (Biotage®): cot silicagel 40g, rua giai bang
0% dén 10% (MeOH/DCM dé tao ra san phdm mong muédn (2,33g, 75%) dudi dang
rin mau vang nhat. LC-MS theo ly thuyét d6i v6i Ci7HaN4O2 [M+H]" m/z: 313,2;
theo thue nghiém 313, 1.

Budc 3: 3-(3,5-dimetoxyphenyl)-1-metyl-1,3 4. 7-tetrahydro-2H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2-on

Triphosgen (18mg, 0,06mmol) trong tetrahydrofuran (0,5ml) ¢ 0°C dugc b
sung vao dung dich dang khudy chira 5-{[(3,5-dimetoxyphenyl)amino|metyl}-N-
metyl-1H-pyrolo[2,3-b]pyridin-4-amin (16mg, 0,05mmol) va trietylamin (21pl,
0,15mmol) trong tetrahydrofuran (1,5ml). Huyén pht mau vang thu duge duoc khudy
& 0°C trong thoi gian 30 phut, sau d6 dung dich NaOH (1N, Iml) duoc bd sung vao.
Tht ca chét két tha duoc hoa tan dé tao ra hai 16p cua dung dich va hén hop phan ng
nay dugc khudy ¢ 0°C trong thoi gian 30 phut nita. Lop hitu co chira san phdm mong
mudn duoc tinh ché theo phuong phép sdc ky long tinh ning cao ddo pha (do pH=2)
dé thu duge san phim mong muén dudi dang rin mau tring. LC-MS theo ly thuyét

461 voi CigHioN4O3 [M+H]" m/z: 339,1; theo thuc nghiém: 339,1.
Vidu?2

3-(3,5-dimetoxyphenyl)-1 3,4,7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-

ol
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N

d]pyrimidin-2-on

Iz __
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Hop chit nay duoc didu ché bing cach str dung cac quy trinh tuong tu voi cac
quy trinh da dugc mo ta trong vi du 1, trong d6 dung dich amoni hydroxit thay thé cho
metylamin va nhiét do ctia phan img dugc tang lén dén 130°C & budc 1. LC-MS theo
Iy thuyét dbi voi Cr7H1N4O3 [M+H]" m/z: 325,1; theo thuc nghiém: 325,1.

Vidu3

3-(3,5-dimetoxyphenyl)-1-etyl-1 ,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-d]-

pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh tuong ty vdi cac
quy trinh da duge mo ta trong vi du 1, trong d6 etylamin (2M trong THF) thay thé cho
metylamin va nhiét d¢ ctia phan tng duoc ting 1én dén 130°C & budce 1. LC-MS theo
Iy thuyét déi véi CroH2N4O3 [M+H]" m/z: 353,2; theo thuc nghiém: 353,1. "H NMR
(500MHz, DMSO) 8 12,18 (s, 1H), 8,12 (s, 1H), 7,58 — 7,53 (m, 1H), 6,75(d, J =29
Hz, 1H), 6,56 (d, J = 2,2 Hz, 2H), 6,42 (t, J = 2,2 Hz, 1H), 4,86 (s, 2H), 4,21 (q, J =
6,9 Hz, 2H), 3,75 (s, 6H), 1,38 (t, /= 6,9 Hz, 3H).

Vidu4

1-Xyclopropyl-3-(3,5-dimetoxyphenyl)-1,3,4.,7 -tetrahydro-2H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach sir dung cac quy trinh twong tu voi cac
quy trinh dd dugc mo ta trong vi du 1 voi xyclopropylamin thay thé cho metylamin va

nhiét d6 cua phan tng duge tang 1én dén 130°C ¢ bude 1. LC-MS theo Iy thuyét doi
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v&i CogHuiN4O3 [M+H]" m/z: 365.2; theo thuc nghiém: 365,2. 'H NMR (500MHz,
DMSO) § 12,20 (s, 1H), 8,16 (s, 1H), 7,55 = 7,51 (m, 1H), 7,03 (d, J=2,5 Hz, 1H),
6,54 (d, J= 2,2 Hz, 2H), 6,39 (t, J = 2,2 Hz, 1H), 4,77 (s, 2H), 3,74 (s, 6H), 3,39 —

3,33 (m, 1H), 1,14 — 1,08 (m, 2H), 0,76 — 0,66 (m, 2H).
Vidus

1-(Xyclopropylmetyl)-3-(3,5-dimetoxyphenyl)-1,3,4,7 -tetrahydro-2H-pyrolo[3',2":5,-
6 |pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tu voi cac
quy trinh da dugc md ta trong vi du 1 voi xyclopropylmetylamin thay thé cho
metylamin va nhiét d ctia phan tng dugc tang lén dén 130°C & bude 1. LC-MS theo
Iy thuyét di voi CarHasN4Os [M+H]" m/z: 379,2; theo thue nghiém: 379,1.

Vidu 6

1-Benzyl-3-(3,5-dimetoxyphenyl)-1,3 4 7-tetrahydro-2H-pyrolo [3',2":5,6]pyrido[4,3-
d]pyrimidin-2-on
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Hop chét nay dugc didu ché bing cach st dung céc quy trinh tuong tu voi cac
quy trinh da dugc mo ta trong vi du 1 vi benzylamin thay thé cho metylamin va nhiét
d6 cta phan Gng dugc tang 1én dén 130°C ¢ bude 1. LC-MS theo 1y thuyét ddi voi
C24H23N4O3 [M+H]" m/z: 415,2; theo thue nghiém: 415,2.
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Vidu7

3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-1,3.4,7-tetrahydro-2H-pyrolo[3',2":5 ,0]
pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(3,5-dimetoxyphenyl)-1-metyl-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Triphosgen (2,66, 8,95mmol) trong tetrahydrofuran (20ml) dugc b6 sung vao
dung dich dang khudy & 0°C chua 5-{[(3,5-dimetoxyphenyl)amino|metyl }-N-metyl-
1H-pyrolo[2,3-b]pyridin-4-amin (vi du 1, bude 2: 2,33g, 7,46mmol) va trietylamin
(3,1ml, 22mmol) trong tetrahydrofuran (50ml). Huyén pht mau vang thu duoc duoc
khudy ¢ 0°C trong thoi gian 30 phut, sau d6 dung dich NaOH (1N, 20ml) duoc bo sung
vio. TAt ca chét két tiia dugc hoa tan dé tao ra hai 16p ctia dung dich va hon hop phan
ng nay duoc khudy ¢ 0°C trong thoi gian 30 phut nita. Hon hop nay duge chiét bang
etyl axetat (EtOAc). Céc 16p hitu co duge gom lai va rira bang nude, nude mubi sau
d6 dugc lam khan trén Na;SOq. Céc dung mdi dugce loai bd dudi ap sudt giam. Can
duoc hoa tan trong tetrahydrofuran (50ml) va lam lanh dén 0°C, sau do natri hydrua
(phén tan 60% trong luong trong dau khoang, 600mg, 15mmol) duoc bd sung vao theo
ba dot. Dung dich mau néu thu duoc dugc khudy ¢ 0°C trong thoi gian 30 phut, sau d6
benzensulfonyl clorua (1,4ml, 11mmol) dugc bd sung nho giot vao. Sau khi khudy &
0°C trong thoi gian 30 phut, hdn hop phan ung duge toi bing nudc va hdn hop nay

duoc chiét bang EtOAc. Céc 16p hitu co duoc gom lai va rira bang nudc, nudc muoi
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sau d6 dugc 1am khan trén NaySO4. Céc dung méi duge loai bd dudi ap sudt giam va
cin duoc tinh ché bang cot (Biotage®): ot silicagel 40g, rira giai bang 20% dén 50%
EtOAc/hexan dé thu dugc chét rin mau vang nhat ma duoc nghién nho bang dietyl ete
dé thu duoc san pham tinh khiét (2,75g, 77%) dudi dang rin mau trang. LC-MS theo
1y thuyét déi v6i CasHasN4OsS [M+1]" m/z: 479.1; theo thuc nghiém: 479,1.

Budc 2: 3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,-
6]pyrido[4,3-d]pyrimidin-2-on

B4 sung nho giot sulfuryl clorua (7,36pl, 0,09mmol) trong diclometan (0,2ml)
trong thoi gian 5 phut vao dung dich dang khudy chira 3-(3,5-dimetoxyphenyl)-1-
metyl—7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-
d]pyrimidin-2-on (29mg, 0,06mmol) trong axetonitril (3ml, 60mmol) & 0°C. Dung
dich mau vang nhat thu duoc dugc khudy & 0°C trong thoi gian 10 phut, tai thoi diém
d6 LLC-MS cho théy tiéu thu hét nguyén liéu ban dau. Phan tmg dugc dap tit bang dung
dich NaHCOs3 bdo hoa ¢ 0°C, sau d6 dugc chiét bang EtOAc. Lép hiru co dugce rira
bang nudc, nudc mudi va 1am khan trén Na,SO4. Dung moi dugc loai bo dudi ép suit
giam. Cén va kali carbonat hoa (50mg, 0,36mmol) dugc hoa tan trong metanol (9,5ml)
va nude (0,5ml). Dung dich thu dugc gia nhiét dén 65°C va khudy trong thoi gian 2
gid. Hon hop nay duoc tinh ché theo phuong phép sdc ky léng tinh nang cao dao pha
(d6 pH=2) dé thu dugc san pham mong mubn dudi dang rdn mau tring. LC-MS theo
Iy thuyét dbi v6i C1sHisCINsO3 [M+H]* m/z: 373,1; theo thuc nghiém: 373,2. "HNMR
(500MHz, DMSO0) 8 12,05 (s, 1H), 8,07 (s, 1H), 7,53 — 7,48 (m, 1H), 6,85 (d, J = 2,1
Hz, 1H), 6,79 (d, J=2,7 Hz, 1H), 6,73 (d, J= 2,7 Hz, 1H), 4,89 (d, /= 13,4 Hz, 1H),
4,66 (d, J= 13,4 Hz, 1H), 3,87 (s, 3H), 3,80 (s, 3H), 3,66 (s, 3H).

Vidu8

3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metyl-1 ,3.4,7-tetrahydro-2H-pyrolo[3'.2":5,6]
pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duge tao ra trong phan tng trong tu nhu dugc mo ta trong vi du
7, buée 2. Hop chét dugce tinh ché theo phuong phap sdc ky 1éng tinh ning cao dao
pha (40 pH=2) @8 thu duoc san pham tinh khiét du6i dang rin mau trang. LC-MS theo
Iy thuyét d6i voi CigH17CLN4O;3 [M+H]" m/z: 407,1; theo thuc nghiém: 407,1. H
NMR (500MHz, DMSO) § 12,07 (s, 1H), 8,06 (s, 1H), 7,53 — 7,48 (m, 1H), 7,00 (s,

1H), 6,86 (d, J= 2.6 Hz, 2H), 4,73 (s, 2H), 3,96 (s, 611), 3,66 (s, 3H).
Vidu 9

3-(2,4-diclo-3,5-dimetoxyphenyl)-1-metyl-1,3 ,4,7-tetrahydro-2H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc tao ra dudi dang san phim phu trong phan tng twong tu nhu
dugce mo ta trong vi du 7, bude 2. Hop chét dugc tinh ché theo phuong phap sdc ky
16ng tinh ning cao dao pha (do pH=2) dé thu duoc hop chét tinh khiét du6i dang ran
mau tring. LC-MS theo 1y thuyét déi véi CisHi7CLNsOs [M+H]" m/z: 407.1; theo
thuc nghiém: 407,0. 'H NMR (500MHz, DMSO) 8 11,96 (s, 1H), 8,05 (s, 1H), 7,51 —
7,46 (m, 1H), 7,28 (s, 1H), 6,83 (br, 1H), 4,95 (d, /= 12,9 Hz, 1H), 4,69 (d, /=129
Hz, 1H), 3,89 (s, 3H), 3,83 (s, 3H), 3,66 (s, 3H).

Vidu 10

3-(3,5-dimetoxyphenyl)-1-metyl-8-[4-(4-metylpiperazin-1 -yl)phenyl]-1,3.4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on

~

0
Qi
~o NTONT
74 / \
‘ A\ N N—
S Ay _/
N
H

Buége 1: Didu ché dung dich lithi diisopropylamit (LDA) (1M trong THF)



47570 95/316

o

B

O

sung nhé giot N-butyllithi (2,5M trong hexan, 0,40ml, 1,0mmol) vao dung
dich chtra N,N-diisopropylamin (0,14ml, 1,0mmol) trong tetrahydrofuran (0,46ml) da
duoc 1am lanh (-78°C). Hon hop nay duoc khudy & -78°C trong thoi gian 5 phut, sau
d6 duge dé Am din dén 0°C va khudy trong thoi gian 20 phit dé thu duge Iml dung
dich LDA 1M trong THF.

Budc 2: 8-bromo-3-(3,5-dimetoxyphenyl)-1-metyl-7-(phenylsulfonyl)-1,3 A7-
tetrahydro-2H-pyrolo[3',2":5,6 ]pyrido[4,3-d]pyrimidin-2-on
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Dung dich lithi diisopropylamit (LDA) (1M trong THF, 0,30ml) vira m&1 duge
didu ché duoc bd sung nho giot vao dung dich chira 3-(3,5-dimetoxyphenyl)-1-metyl-
7-(phenylsulfonyl)-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3 -d]pyrimidin-2-
on (vi du 7, budc 1; 49mg, 0,10mmol) trong tetrahydrofuran (3ml) da dugc lam lanh
(-78°C). Dung dich thu dugc dugc khudy ¢ -78°C trong thoi gian 30 phut, sau d6 dung
dich chua 1,2-dibromo-1,1,2,2-tetracloetan (37mg, 0,11mmol) trong tetrahydrofuran
(0,2ml) duoc bd sung vao. Sau khi khudy ¢ -78°C trong thoi gian 1 gio, phan tmg dugc
dap tét bang dung dich NH4Cl bdo hoa ¢ -78°C, sau dé dugc nang nhiét do 1én dén
nhiét do trong phong. Hon hop nay duoc chiét bang EtOAc. Céc 16p hitu co duge gom
lai sau d6 dugc rua béng nudc, nudc mudi va lam khan trén NaSO4. Cac dung moi
duge loai bé dudi ap sudt giam. Cin duoc sir dung ¢ bude tiép theo ma khong can tinh
ché thém. LC-MS theo 1y thuyét dbi voi CasHaaBrNsOsS [M+H]" m/z: 557.0; theo thuce
nghiém: 557,1.

Budce 3: 3-(3,5-dimetoxyphenyl)-1-metyl- 8-[4-(4-metylpiperazin-1-yl)phenyl]-7-
(phenylsulfonyl)-1,3 .4, 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hdn hop gém 8-bromo-3-(3,5-dimetoxyphenyl)-1-metyl-7-(phenylsulfonyl)-
1,3,4,7-tetra hydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (12mg,
0,022mmol), 1-metyl-4-[4-(4.4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]
piperazin (cua Alfa Aesar, s6 danh muc san phém H51659, 13mg, 0,043mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclo-paladi (II) da duoc tao phuc véi diclometan
(theo ty 18 1:1) (4mg, 0,004mmol), va kali cacbonat (6,0mg, 0,043mmol) dugc hoa tan
trong 1,4-dioxan (3ml), sau d6 nuée (0,3ml) duge bd sung vao. Hon hop nay duge loai
khi, sau d6 duoc nap day bang nito. Quy trinh nay duoc lap lai ba lan. Hon hop phéan
tmg dugc gia nhiét dén 90°C va khudy trong thoi gian 1 gio, tai thoi diém do LC-MS
cho thiy ring phan (mg da hoan thanh. Hon hop nay dugc dé ngudi dén nhiét do trong
phong va cd dac. Can dugc tinh ché bing cot (Biotage®): cot silicagel 12g, rira giai
bang 0% dén 10% (MeOH/DCM dé thu duoc san phdm mong muén (12mg, 86%) dudi
dang ran mau vang. LC-MS theo ly thuyét dbi v6i C3sHzrNgOsS [M+H]" m/z: 653.3;
theo thuc nghiém: 653,3.

Budc 4:  3-(3,5-dimetoxyphenyl)-1-metyl-8-[4-(4-metylpiperazin- 1-yl)phenyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Kali t-butoxit (1M trong THF, 0,2ml) dugc bd sung vao dung dich dang khudy
chua 3-(3,5-dimetoxyphenyl)- 1-metyl-8-[4-(4-metylpiperazin-1-yl)phenyl]-7-
(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]-pyrimidin-2-
on (12mg, 0,02mmol) trong tetrahydrofuran (2ml). Dung dich mau vang thu duoc
duoc khudy ¢ nhiét do trong phong trong thoi gian 15 phut, sau d6 duoc pha loang
bing metanol va tinh ché theo phuong phap sdc ky léng tinh néng cao dao pha (dd
pH=2) dé thu dugc san pham mong muén dudi dang rin mau vang. LC-MS theo ly
thuyét dbi voi CaoH33NeOs [MHH]" m/z: 513,3; theo thyc nghiém: 513.3. 'H NMR
(500MHz, DMSO) § 12,27 (s, 1H), 8,00 (s, 1H), 7,89 (d, J=8,8 Hz, 2H), 7,15 (s, 1H),
7,11 (d, J = 8,9 Hz, 2H), 6,55 (d, J = 2,1 Hz, 2H), 6,40 (t, J= 2,1 Hz, 1H), 4,83 (s,
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(br, 2H), 3,75 (s, 6H), 3,70 (s, 3H), 3,54 (br, 2H), 3,18 (br, 2H), 3,05 (br,

Vidull
3-(3,5-dimetoxyphenyl)-1-metyl-8-(1-metyl-1H-pyrazol-4-y1)-1.3 ,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bing cach sir dung céc quy trinh turong tu véi cac

quy trinh dd dugc mod ta trong vi du 10 v6i 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol thay thé cho 1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]piperazin. LC-MS theo ly thuyét dbi vdi CaHasNgOs
[M+H]" m/z: 419,2; theo thyc nghiém: 419,2. '"H NMR (500MHz, DMSO) 6 12,34 (s,
1H), 8,22 (s, 1H), 8,01 (d, J = 1,6 Hz. 2H), 7,02 (d, /= 1,5 Hz, 1H), 6,55 (d, /= 2,2
Hz, 2H), 6,40 (t, J = 2,2 Hz, 1H), 4,84 (s, 2H), 3,90 (s, 3H), 3,75 (s, 6H), 3,67 (s, 3H).

Vidu 12

3-(3,5-dimetoxyphenyl)-N, 1-dimetyl-2-0x0-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5,6]p-
yrido[4,3-d]pyrimidin-8-carboxamit
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Budc 1: Axit 3-(3,5-dimetoxyphenyl)-1-metyl-2-oxo-7-(phenylsulfonyl)-2,3.4.7-
tetrahydro-1 H—pyrolo[3',2‘:5,6]pyrido[4,3—d]pyrimidin-8-carboxylic
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Dung dich LDA (vira m&1 diéu ché, 1M trong THF, 0,30ml, 0,3mmol) dugc bd
sung nho giot vao dung dich chira 3-(3,5-dimetoxyphenyl)- 1-metyl-7-(phenylsulfonyl)
-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on (44mg,
0,092mmol) trong tetrahydrofuran (3ml) da dugc lam lanh (-78°C). Dung dich thu
duoc khudly & -78°C trong thoi gian 30 phit, sau do khi CO2 kho (dieu ché duoc tur da
kho bing cach cho di qua dng lam kho) duge suc vao hon hgp phéan tng trong thoi
gian 30 phut. Hon hop nay duge lam Am tir t dén nhiét do trong phong va axit hoa
bing dung dich HCI 1N, sau d6 duoc chiét bang BtOAc. Lép hitu co duge rira béng
nudc, nudc mubi, sau d6 duoc 1am khan trén NaSO4. Dung moi dugc loai bé dudi ap
sudt giam. Cin duge st dung & budce tiép theo ma khong can tinh ché thém. LC-MS

theo 1y thuyét déi v6i CasHasN4O7S [M+H] m/z: 523,1; theo thyc nghiém: 523.2.

Bude 2: 3-(3,5—dimet0xyphenyl)-N,1-dimetyl—2-0X0-7-(phenylsulfonyl)—2,3,4,7—
tetrahydro-1H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin- 8-carboxamit
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San pham tho thu duge tir budce 1 va benzotriazol-1-yloxytris(dimetylamino)-
phosphonihexaflophosphat (41mg, 0,092mmol) duoc hoa tan trong tetrahydrofuran
(5ml), sau d6 trietylamin (38pl, 0,28mmol) dugc bd sung vao. Hon hop nay duoc
khudy & nhiét do trong phong trong thoi gian 5 phut, sau d6 metylamin (2M trong
THF, 140ul, 0,28mmol) dugc bd sung vao. Sau khi khudy & nhiét do trong phong trong
thoi gian 30 phut, hdn hop phan tng nay dugc pha lodng bang EtOAc, tiép d6 duge

rira bang nudce, nwde mudi va lam khan trén Na,SOq4. Cac dung moi dugc loai bo dudi
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4p sudt giam va ciin dugc tinh ché biang cot (Biotage®): cot silicagel 12g, rira giai bing
EtOAc/hexan 30% dén 100% dé thu duoc san phim mong mubn (21mg, 43%). LC-
MS theo 1y thuyét dbi vai CasHaeNsOsS [M+H]" m/z: 536,2; theo thuc nghiém: 536,1.

Bude 3: 3—(3,S-dimetoxyphenyl)-N,1-dimetyl-2-oxo—2,3,4,7-tetrahydr0-1H—pyrolo[3'—
,2":5,6]pyrido[4,3-d]pyrimidin-8-carboxamit

Kali tert-butoxit (1M trong THF, 0,4ml, 0,4mmol) dugc bd sung vao dung dich
dang khudy chira 3-(3,5-dimetoxyphenyl)-N, 1-dimetyl-2-oxo-7-(phenylsulfonyl)-
2,3,4,7-tetrahydro-1H-pyr010[3‘,2':5,6]pyrido[4,3—d]pyrimidin-8—carboxamit (21mg,
0,039mmol) trong tetrahydrofuran (3ml). Dung dich mau vang thu duge duoc khudy
& nhiét do trong phong trong thoi gian 15 phut, sau d6 dugc pha loang bang MeOH va
tinh ché theo phuong phép sdc ky long tinh nang cao dao pha (d0 pH=2) dé thu duoc
san phdm mong mudn dudi dang rin mau tring. L.C-MS theo ly thuyét ddi véi

CroH2Ns504 [M+H]" m/z: 396,2; theo thuc nghiém: 396,2.
Vidu 13

3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-8-(1-metyl- 1H-pyrazol-4-yl)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on
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Budce 1: 8-brom0-3-(2-clo-3,S—dimetoxyphenyl)-1-mety1-7-(phenylsulfonyl)- 1,3,4,7-
tetrahydro-ZH-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2-on
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Dung dich chira sulfuryl clorua (16ul, 0,20mmol) trong metylen clorua (1ml)
duoc bd sung nho giot vao dung dich chua 3-(3,5-dimetoxyphenyl)-1-metyl-7-
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(phenylsulfonyl)-

1)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
(96mg, 0,20mmol) trong axetonitril (3ml) da duoc lam lanh (0°C). Sau khi khudy &
0°C trong thoi gian 5 phut, phan mg dugc dap tit bang nudc, tiép d6 duge chiét bang
EtOAc. Sau d6, 16p hitu co dugc rira bang nudc, nudce mubi va 1am khan trén Na,SOa.
Dung mdi dugc loai bé dudi ap suét giam. Cin dugc hoa tan trong tetrahydrofuran
(3ml, 40mmol) va lam lanh dén - 78°C, sau d6 dung dich LDA vira m&i diéu ché, 1M
trong THF, 0,70ml, 0,70mmol) duoc bd sung vao. Dung dich mau vang thu duoc duoc
khuéy & -78°C trong thoi gian 30 phut, sau d6 dung dich chtra 1,2-dibromo-1,1,2,2-
tetracloetan (72mg, 0,22mmol) trong 0,5ml THF duoc bd sung vao. Dung dich mau
nau thu duoc duoc khudy ¢ -78°C trong thoi gian 1 gio, tai thoi diém d6 LC-MS cho
thdy rang phan (mg da hoan thanh. Phan tng dugc dap tit bang dung dich NH4Cl béo
hoa & -78°C, sau d6 dugc dé 4m dén nhiét do trong phong. Hon hop nay duoc chiét
bang EtOAc va 16p hitu co dugc rira bang nude, nudc mudi sau d6 dugc lam khan trén
NaSO4. Dung mdi dugc loai bd duédi ap sut giam va c@n dugc tinh ché bang
Biotage®: cdt silicagel 12g, rira giai bang 0% dén 5% EtOAc/DCM dé thu duoc san

phim mong mubn (45mg, 38%) dudi dang ran mau vang.

Budce 2: 3-(2-010-3,S-dimetoxyphenyl)—1-metyl-8-(1-metyl—1H—pyrazol—4-y1)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on

Hoén hop gdm 8-bromo-3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
(15mg, 0,025mmol), 1-metyl-4-(4,4,5,S-tetrametyl-l,3,2-dioxab0rolan—2-yl)—lH-
pyrazol (10mg, 0,051mmol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(1I),
phtic v6i diclometan (theo ty 1€ 1:1) (2mg, 0,002mmol) va kali cacbonat (10. mg,
0,076mmol) dugc hoa tan trong 1,4-dioxan (3ml, 40mmol), sau d6 nudc (0,3ml,
20mmol) duoc bd sung vao. Hon hop nay dugc loai khi, tiép dé duoc nap lai béng nito
ba 14n. Dung dich mau d6 thu dugc duoc gia nhiét dén 90°C va khudy trong thoi gian
30 pht, tai thoi diém d6 LC-MS cho thdy rang phan tng da hoan thanh. Hén hop phan
ung nay duoc dé nguoi dén nhiét do trong phong va pha loang bang EtOAc, sau d6
duoc rira bing nude va nudc mudi. Lép hitu co duoe lam khan trén NaxSOs va dung
moi dugc loai bo dudi dp suét giam. Can duoc hoa tan trong tetrahydrofuran (3ml),
sau d6 dung dich kali tert-butoxit (IM trong THF, 0,2ml, 0,2mmol) duoc bd sung vao.
Dung dich mau vang thu duogc dugc khudy ¢ nhiét do trong phong trong thoi gian 30
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phut, sau d6 dugc pha lodng bang MeOH va tinh ché theo phuong phap sdc ky long
tinh nang cao dao pha (d0 pH=2) dé thu duoc san phidm mong mudn duéi dang rin
mau tring. LC-MS theo 1y thuyét ddi véi C22H2CINgO3 [M+H]" m/z: 453.1; theo thuc
nghiém: 453,1. "H NMR (500MHz, DMSO) § 12,25 (s, 1H), 8,20 (s, 1H), 8,00 (s, 1H),
7,96 (s, 1H), 7,00 (d, J = 1,8 Hz, 1H), 6,78 (d, J = 2,7 Hz, 1H), 6,73 (d, J = 2,7 Hz,
1H), 4,87 (d, J = 13,4 Hz, 1H), 4,64 (d, J= 13,4 Hz, 1H), 3,90 (s, 3H), 3,87 (s, 3H),
3,80 (s, 3H), 3,67 (s, 3H).

Vidu 14

3-(2-clo-3,5-dimetoxyphenyl)-8-[ 1-(2-hydroxyetyl)- 1H-pyrazol-4-yl]-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Buéc 1: 8-bromo-3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-1,3 ,4,7-tetrahydro-2H-pyro-
10[3',2":5,6] pyrido[4,3-d]pyrimidin-2-on
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Kali tert-butoxit (1M trong THF, 0,1ml, 0,1mmol) duoc b6 sung vao dung dich
chua 8-bromo-3-(2-clo-3,5-dimetoxyphenyl)- 1-metyl-7-(phenylsulfonyl)-1,3,4,7-
tetrahydr0—2H-pyr010[3’,2':5,6]pyrido[4,3-d]pyrimidin—2—on (15mg,  0,025mmol)
trong tetrahydrofuran (3ml). Sau khi khudy & nhiét do trong phong trong thoi gian 20
phut, phan ung duoc dép t4t bang nudc, sau do dugc chiét bang EtOAc. L6p hitu co
duoc rira bang nude mubi va 1am khan trén NazSO4. Dung moi duoc loai bo dudi ap
suit giam va cdn dugc sir dung & budce tiép theo ma khong cAn tinh ché thém. LC-MS

theo Iy thuyét déi véi C1sH17BrCINGO3 [M+H]" m/z: 451,0; theo thue nghi¢m: 451.0.
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Bude 2: 3-(2-clo-3,5-dimetoxyphenyl)-8-[ 1-(2- hydroxyetyl)-1H-pyrazol-4-yl]-1-
metyl-1,3,4,7-tetrahydro-2H r010[3 ,2":5,6]pyrido[4,3-d]pyrimidin-2-on

Hon hop bao gdm san pham tho thu duge tir bude 1, 2-[4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-ylJetanol ~ (12mg, 0,051mmol), [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) da dugc tao phtrc véi diclometan (theo
ty 18 1:1) (2mg, 0,002mmol), va kali cacbonat (10mg, 0,076mmol) dugc hoa tan trong
1,4-dioxan (3ml) va nude (0,3ml). Hdn hop phan (mg nay duoc loai khi, sau d6 dugc
nap lai bang nito ba 14an. Dung dich thu duoc dugc gia nhiét dén 90°C. Sau khi khudy
trong 7 gid, hon hop phan tng nay dugc dé ngudi dén nhiét do trong phong va pha
lodng bang MeOH, sau d6 duoc loc va tinh ché theo phuong phép sdc ky 16ng tinh nang
cao dao pha (do pH=10) dé thu duge san pham dudi dang rén mau vang. LC-MS theo
Iy thuyét ddi v6i CasHaCINGO4 [MHH]" m/z: 483,2; theo thuc nghigm: 483,2.

Vidu 15

3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-8-(1-metyl- 1H-pyrazol-5-yl1)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach s dung céac quy trinh tuong tu vGi céac
quy trinh d& duge mo ta trong vi du 14, budc 2 v6i 1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol  thay thé cho 2-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-y1)-1H-pyrazol-1-yl]etanol va thoi gian phan tng 2 gio. LC-MS theo
Iy thuyét dbi v6i CaaHarCINGOs [M+H]" m/z: 453,1; theo thue nghiém: 453, 1. 'HNMR
(500MHz, DMSO) 5 12,31 (s, 1H), 8,06 (s, 1H), 7,52 (d,J= 1,9 Hz, 1H), 7,07 (s, 1H),
6,79 (d, J= 2,7 Hz, 1H), 6,76 (d, J= 1,9 Hz, 1H), 6,73 (d, J=2,7 Hz, 1H), 4,90 (d, J
— 13,4 Hz, 1H), 4,65 (d,J= 13,4 Hz, 1H), 4,07 (s, 3H), 3,87 (s, 3H), 3,81 (s, 3H), 3,70
(s, 3H).
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Vidu 16
3-(2-clo-3,5-dimetoxyphenyl)-1-metyl-2-0x0-2,3 4 7-tetrahydro-1H-pyrolo[3',2":5,6-
Jpyrido[4,3-d]pyrimidin-8-carbonitril
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Buée 1: 3-(2-010-3,S-dimetoxyphenyl)-l-mety1-2-oxo—7-(phenylsulfonyl)-2,3,4,7-
tetrahydro-1H-pyrolo[3',2":5,6]pyrido[4.3 -d]pyrimidin-8-carbonitril
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Hop chét nay duoc didu ché bang cach str dung cac quy trinh tuong tu Vo1 cac
quy trinh da dugc mo ta trong vi du 13, bude 1 v6i 4-metylbenzensulfonylxyanua thay
thé cho 1,2-dibromo-1,1,2,2-tetracloetan. Hon hop phan ing nay duoc tinh ché theo
phuong phap sfc ky 16ng tinh ning cao dao pha (d6 pH=10) dé thu duoc san phdm

mong mudn dudi dang rdn mau trang.

Budc 2: 3-(2-clo-3,5-dimetoxyphenyl)-1 _metyl-2-0x0-2,3,4,7-tetrahydro-1H-pyrolo-
3',2':5,6]pyrido[4,3-d]pyrimidin—8-carbonitri1

Nhém béao vé phenylsulfonyl duoc loai bo bang cach st dung cic diéu kién
tuong tu nhu dugc md ta trong vi du 10, bude 4. San pham dugc tinh ché theo phuong
phép sdc ky 16ng tinh nang cao dao pha (do pH=10) dé thu duge chét rin mau trang.
LC-MS theo Iy thuyét dbi véi CisHi7CINsOs [M+H]" m/z: 398,1; theo thuc nghiém:
398.0.
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Vidn 17
S Wi
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3-(3,5-dimetoxyphenyl)-1 -metyl-8-(1-metyl-1 2.3,6-tetrahydropyridin-4-yl)-1,3,4,7-
tetrahydro-ZH-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bing cach st dung cac quy trinh tuong tu V01 cac
quy trinh da dugc mo ta trong vi du 10, trong d6 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,6-tetrahydro-pyridin thay thé cho 1-metyl-4-[4-(4.,4,5,5-
tetrametyl—l,3,2-dioxaborolan-2-y1)phenyl]-piperazin. Hop chat dugc tinh ché theo
phuong phap sdc ky long tinh nang cao ddo pha (do pH=2) 8 thu dugc san pham tinh
khiét du6i dang ran mau trang. LC-MS theo ly thuyét dbi véi CasHagNsOs3 [M+H]"
m/z: 434.2; theo thuc nghiém: 434,2.

Vidu 18

3-(3,5-dimetoxyphenyl)-1-metyl-8-(1 “metylpiperidin-4-y1)-1,3,4,7-tetrahydro-2H-p-
yrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hon hop gb6m 3-(3,5-dimetoxyphenyl)-1-metyl-8-(1 -metyl-1,2,3,6-
tetrahydropyridin-4-yl)-1.3 4 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-
d]pyrimidin-2-on (8mg, 0,02mmol) va paladi (10% trong luong trén cacbon, 10mg,
0,009mmol) dugc hoa tan trong metanol (5ml). Hon hop phan tng nay duoc khuay
trong mdi trudong hydro ¢ nhiét do trong phong trong thoi gian 2 gio, tai thoi diém do
LC-MS cho thdy rang phan tng da hoan thanh. Hdn hop nay dugc loc va tinh ché theo
phuong phap séc ky 1éng tinh ning cao déo pha (do pH=2) dé thu duoc san phdm dudi
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da ng. LC-MS theo Iy thuyét d6i voi CoaHaoNsOs [M+H]" m/z: 436.2;

theo thuc nghiém: 436,2.
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Vidu 19
3-(3,5-dimetoxyphenyl)-N,N, 1-trimetyl-2-0x0-2.3 A4 7-tetrahydro-1H-pyrolo[3',2":5,6]-
pyrido[4,3-d]pyrimidin-8-carboxamit
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Budoc 1. Axit 3-(3,5-dimet0xyphenyl)—1-metyl-2-0x0-2,3,4,7-tetrahydro-IH-
pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-8-carboxylic
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Kali tert-butoxit (IM trong THF, 5 duong lugng) dugc bd sung vao dung dich
dang khudy chira axit 3-(3,5-dimetoxypheny1)-1-metyl-2—0x0-7-(phenylsulfonyl)—
2,3,4,7-tetrahydro—1H-pyrolo[3‘,2’:5,6]pyrido[4,3-d]pyrimidin—8-carboxy1ic (dugc
didu ché nhu duoc mo ta trong vi du 12, bude 1; 1 duong luong) trong THF. Hon hop
thu duoc duge khudy ¢ nhiét do trong phong trong thoi gian 20 phut, sau do dugc axit
hoa bang dung dich HCI IN. Hon hop nay duogc pha loang bang nudc, sau d6 duge
chiét bang diclometan/rugu isopropylic (theo ty 1¢ 2:1). Céc 16p hitu co dugc gom lai
va 1am khan trén Na;SOs. Céc dung moi dugc loai bo dudi ap suat giam va can dugc
sir dung & budc tiép theo ma khong cin tinh ché thém. LC-MS theo 1y thuyét d6i voi
C1oH19N4Os [M+H]" m/z: 383,1; theo thyc nghiém: 383,1.

Budce 2: 3—(3,S-dimetoxyphenyl)-N,N,1-trimetyl-2-oxo-2,3,4,7-tetrahydro-IH-pyrolo
[3',2':5,6]pyrido[4,3-d]pyrimidin-8—carboxamit
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Trietylamin (50ul, 0,3mmol) va dimetylamin (2M trong THF, g0ul, 0,2mmol)
duoc bd sung vao dung dich chira axit 3-(3,5-dimetoxyphenyl)- 1-metyl-2-0x0-2,3,4,7-
tetrahydro-1H-pyrolo[3',2":5,6]pyrido[4,3 -d]pyrimidin-8-carboxylic (13mg,
0,034mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(16mg, 0,037mmol) trong N,N-dimetylformamit (4ml). Hoén hop nay duoc khudy &
nhiét do trong phong trong thoi gian 30 phut, tai thoi diém d6 LC-MS cho thay ring
phéan Ung da hoan thanh. Hon hop nay dugc pha loang bang MeOH sau d6 dugc tinh
ché theo phuong phép sdc ky long tinh ning cao ddo pha (d6 pH=2) dé thu duoc san
pham mong mubn dudi dang rin mau trang. LC-MS theo ly thuyét d6i v6i Ca1H2aNs04

[M+H]" m/z: 410,2; theo thuc nghiém: 410.2.

Vidu 20

3-(3,5-dimetoxyphenyl)-8-[(3-hydroxyazetidin-1 -yl)carbonyl]-1-metyl-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bing cach sir dung quy trinh tuong tu quy trinh
néu trong vi du 19, budc 2 véi azetidin-3-ol hydroclorua thay thé cho dimetylamin.
Hop chit dugce tinh ché theo phwong phap sdc ky 16ng tinh ndng cao dao pha (d0 pH=2)

dé thu duoc san phim mong muébn dudi dang rin mau trang. LC-MS theo ly thuyét

d6i v6i CaaH2NsOs [M+H]" m/z: 438,2; theo thuc nghiém: 438,2.
Vidu2l

3-(3,5-dimetoxyphenyl)-8-[(3-hydroxypyrolidin- 1-yl)carbonyl]-1-metyl-1,3,4,7-
tetrahydro—ZH-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach sir dung quy trinh twong tu v6i quy trinh
néu trong vi du 19, bude 2 véi 3-pyrolidinol thay thé cho dimetylamin. Hop chét duoc
tinh ché theo phuong phéap sdc ky long tinh ndng cao déo pha (dd pH=2) dé thu duogc

san phidm mong muén dugi dang rin mau tring. LC-MS theo ly thuyét ddi véi

Ca3Ha6NsOs [M+H]" m/z: 452,2; theo thuc nghiém: 452,2.

Vi du 22
3-(3,5-dimet0xypheny1)-1-metyl—8-[(4-metylpiperazin-1-y1)carbony1]-1,3,4,7-
tetrahydro-2H-pyrolo[3',2‘:5,6]pyrido[4,,3—d]pyrimidin-z-on
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Hop chat nay dugc diéu ché bang cach sir dung quy trinh twong ty voi quy trinh
néu trong vi du 19, budc 2 véi 1-metyl-piperazin thay thé cho dimetylamin. Hop chét
duoc tinh ché theo phwong phap sdc ky 16ng tinh nang cao ddo pha (do pH=2) dé thu

duoc san phim mong mubn dudi dang rin mau trang. LC-MS theo ly thuyét d6i voi

Ca4H29NgO4 [M+H]" m/z: 465.2; theo thuc nghiém: 465.2.
Vidu 23

3-(2-clo-3,5-dimetoxyphenyl)-N,1 -dimetyl-2-0x0-2,3,4,7-tetrahydro- 1H-pyrolo[3',2'-
:5,6]pyrido[4,3-d]pyrimidin-8-carboxamit



47570

O

O
~ /U\/
N

(@] N
Cl HN—
~
N O
N©H

Budce 1: Axit 3-(2-010-3,S-dimetoxyphenyl)—1-metyl—2—oxo-7-(phenylsulfonyl)—
2,3,4,7-tetrahydro-1H-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin—8-carboxylic

o
1
o N~ ONT
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Dung dich chtra sulfuryl clorua (18ul, 0,224mmol) trong metylen clorua (1ml)
duoc bd sung nho giot vao dung dich chita 3-(3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7 -tetrahydro-ZH—pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2-on
(107mg, 0,224mmol) trong axetonitril (3ml) da dugc lam lanh (0°C). Sau khi khudy &
0°C trong thoi gian 5 phut, phan Umg duoc dap tat bang nudc, sau do duoc chiét bang
EtOAc. Sau do, 16p hitu co duoc rua bing nudc, nwde mudi va lam khan trén Na>SOs.
Dung moi dugc loai bé dudi ap suét giam va can dugc hoa tan trong tetrahydrofuran
(3ml) va lam lanh dén -78°C, sau d6 dung dich LDA (vua méi didu ché, 1M trong
THE, 0,78ml, 0,78mmol) dugc bo sung vao. Dung dich mau vang thu duoc duoc khuéy
& -78°C trong thoi gian 30 phut, sau d6 khi CO2 kho (dugc didu ché duogce tir da kho
bang cach cho di qua dng lam kho) dugc suc vao hdn hop phan tmg trong thoi gian 30
phat. Hon hop nay dugc lam Am tir tir dén nhiét do trong phong va axit hoa bang dung
dich HCI 1N, sau d6 dugc chiét béng EtOAc. Lép hitu co duoc rira béng nudc, nuoc
mudi sau do duoc 1am khan trén NaSO4. Dung moi dugc loai bé dudi ap suét giam.
Cin duoc st dung & bude tiép theo ma khong can tinh ché thém. LC-MS theo 1y thuyét
461 v6i CasHanCINGO7S [M+H] m/z: 557,1; theo thyc nghi¢m: 557.1.

Budce 2: Axit 3-(2-c10-3,S-dimetoxyphenyl)-1-mety1—2-oxo-2,3,4,7-tetrahydro-1H—pyr-
010[3’,2‘:5,6]pyrido[4,3-d]pyrimidin-8-carb0xylic |

108/316
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Kali tert-butoxit (1M trong THF, 0,2ml, 0,2mmol) dugce bd sung vao dung dich
chira axit 3—(2-010-3,S-dimetoxyphenyl)-1-metyl—Z-0x0—7-(phenylsulfony1)-2,3,4,7-
tetrahydro-1H-pyr010[3’,2‘:5,6]pyrido[4,3—d]pyrimidin-8-carboxy1ic (20mg,
0,04mmol) trong tetrahydrofuran (3ml, 40mmol). Dung dich mau vang thu dugc dugc
khudy & nhiét do trong phong trong thoi gian 30 phut, sau d6 dugc toi bang nudc va
axit hoa bing dung dich HCI IN. Hon hop nay duoc chiét bang EtOAc. Céc 16p hitu
co dugc gom lai sau do duoc rira bé“mg nude mudi va 1am khan trén Na,SO4. Dung moi
duoc loai bd dudi ap sudt giam d8 thu duoc san phdm tho ma san pham nay dugc sir
dung & budc tiép theo ma khong cin tinh ché thém. LC-MS theo 1y thuyét dbi vai
C1oH1sCINGOs [M+H]* m/z: 417,1; theo thuc nghiém: 417,1.

Budc 3: 3-(2-clo-3,5-dimetoxyphenyl)-N, 1 -dimetyl-2-0x0-2,3,4,7-tetrahydro-1H-pyro-
10[3',2':5,6]pyrido[4,3-d]pyrimidin-8—carboxamit

Trietylamin (25ul, 0,18mmol) va metylamin (2M trong THF, 54ul, 0,11mmol)
duoc b sung vao dung dich chira san pham tho thu duoc tir bude 2 va benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (17mg, 0,039mmol) trong N,N-
dimetylformamit (4ml). Hon hgp nay duge khudy & nhiét do trong phong trong thoi
oian 30 phut, tai thoi diém d6 LC-MS cho thAy ring phan Gmg da hoan thanh. Hon hop
nay dugc pha lodng bang MeOH sau do duoc tinh ché theo phuong phap sic ky long
tinh niang cao dao pha (d6 pH=10) @& thu duoc san phiAm mong muén dudi dang ran
mau tréng. LC-MS theo Iy thuyét dbi véi C20H21CINsO4 [MHH]" m/z: 430, 1; theo thuc
nghiém: 430,1. "H NMR (500MHz, DMSO) § 12,11 (s, 1H), 8,46 (d, J= 4,6 Hz, 1H),
8,06 (s, 1H), 7,46 (s, 1H), 6,78 (d, /= 2.7 Hz, 1H), 6,72 (d, J=2,7 Hz, 1H), 4,86 (d, J
= 13,4 Hz, 1H), 4,64 (d, J= 13,4 Hz, 1H), 3,87 (s, 3H), 3,80 (s, 3H), 3,66 (s, 3H), 2,83
(d, J=4,6 Hz, 3H).
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Vidn 24

Vi vuw L5

3-(2-clo-3,5-dimetoxyphenyl)-N,N, 1-trimetyl-2-ox0-2,3,4,7-tetrahydro-1H-pyrolo[3-
' 2":5,6]|pyrido[4,3-d]pyrimidin-8-carboxamit
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Hop chét ndy dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 23, bude 3, trong d6 dimetylamin (2M trong THF) thay thé cho metylamin.
Hop chét duoc tinh ché theo phuong phép sac ky long tinh ndng cao dao pha (46 pH=2)
@& thu dugc san pham mong mudn dudi dang rin mau trang. LC-MS theo 1y thuyét

@i v&i Co1HasCINsO4 [M+H]™ m/z: 444,1; theo thuc nghigm: 444.1.
Vidu25

3-(2-clo-3,5-dimetoxyphenyl)-8- [(3-hydroxyazetidin-1-yl)carbonyl]-1 -metyl-1,3.4,7-
tetrahydro-ZH-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung quy trinh twong tu v61 quy trinh
néu trong vi du 23, bude 3, trong do azetidin-3-ol hydroclorua thay thé cho metylamin.
Hop chét duoc tinh ché theo phuong phap sac ky long tinh ndng cao dao pha (dd pH=2)
dé thu duoc san pham mong muén dudi dang rin mau trang. LC-MS theo ly thuyét

dbi v6i CaoHa3CINsOs [M+H]™ m/z: 472,1; theo thuc nghiém: 472,2.
Vidu 26

3-(2-010-3,S-Ciimetoxyphenyl)-l-metyl-8-[(4-metylpiperazin— 1-yl)carbonyl]-1,3,4,7-
tetrahydro-ZH-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin—2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu néu
trong vi du 23, budc 3, trong d6 1-metyl-piperazin thay thé cho metylamin. Hop chat
duoc tinh ché theo phuong phap sic ky long tinh niang cao dao pha (d6 pH=2) dé thu
duoc san phim mong mudn duéi dang rin mau tring. LC-MS theo ly thuyét déi vai
Ca4HasCINGOs [MAH]™ m/z: 499.2; theo thuc nghiém: 499.2. 'H NMR (500MHz,
DMSO) & 11,50 (br, 1H), 8,31 (s, 1H), 7,32 (s, 1H), 6,80 (d, J= 2,7 Hz, 1H), 6,74 (d,
J=2/7 Hz, 1H), 4,95 (d, J= 13,9 Hz, 1H), 4,73 (d, J = 13,9 Hz, 1H), 4,50 (br, 2H),
3,86 (s, 3H), 3,79 (s, 3H), 3,72 (s, 3H), 3,52 (br, 2H), 3,42 (br, 2H), 3,13 (br, 2H), 2,87
(s, 3H).

Vidu 27

N-Xyclopropyl-3-(2-flo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3,4,7-tetrahydro-1H-
pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin-8—carboxamit
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Budce 1: Axit 3-(2-ﬂ0-3,S—dimetoxyphenyl)-1-metyl—2-oxo-2,3,4,7-tetrahydro-1H-pyr-
010[3',2':5,6]pyrido[4,3—d]pyrimidin-8-carboxy1ic
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1-(clometyl)-4-flo-1,4-diazoniabixyclo[2.2.2]octan ditetrafloborat (do Aldrich
cung cip, ma s6 dinh danh hoa chit (CAS #) 439479, 102mg, 0,287mmol) duoc b
sung vao dung dich dang khudy chua axit 3-(3,5-dimetoxyphenyl)-1-metyl-2-oxo-7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-8-
carboxylic (125mg, 0,239mmol) trong axetonitril (5ml). Dung dich mau vang thu duoc
duoc khudy & nhiét do trong phong trong thoi gian 2 g0, tai thot diém dé phan tich
LCMS cho thdy phan tng da hoan thanh dén san pham mong mubn. Hon hop phan
rng nay duoc pha lodng bang EtOAc, sau do dugc rira bing nudc va nudce mudi. Lép
hitu co duge 1am khan trén NaSO4 sau do dugce ¢o dic. Can duogc hoa tan trong tetra-
hydrofuran (5ml), sau do kali tert-butoxit (1M trong THF, 1,2ml, 1,2mmol) duoc bd
sung vao. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 20 phut,
sau dé duoc axit héa bang dung dich HCI IN. Hon hop nay duoc chiét baing DCM/IPA
(theo ty 1& 2:1) va 16p hiru co dugc lam khan trén NapSO4 va ¢d dac. Can duoc stt dung
& buée tiép theo ma khong can tinh ché thém. LC-MS theo Iy thuyét ddi véi
C19H1sFN4Os [M+H]" m/z: 401,1; theo thuc nghiém: 401,1.

Budce 2: N-Xyclopropy1-3-(2-ﬂo-3,S-dimetoxyphenyl)-1-mety1—2-oxo—2,3,4,7—
tetrahydro-1H-pyrolo[3',2":5,6]pyrido[4,3-d] pyrimidin-8-carboxamit

Trietylamin (20pl, 0,1mmol) va xyclopropylamin (5,2ul, 0,075mmol) duoc bd
sung vao dung dich chira axit 3-(2-ﬂo—3,S-dimetoxyphenyl)-1—metyl-2-oxo-2,3,4,7—
tetrahydro-1H—pyrolo[3',2‘:5,6]pyrido[4,3—d]pyrimidin-8-carboxylic - (6bmg,
0,015mmol) va benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat
(8mg, 0,018mmol) trong N,N-dimetylformamit (2,5ml). Dung dich mau vang thu dugc
duoc khudy & nhiét d trong phong trong thoi gian 30 phut, tai thoi diém d6 LC-MS
cho thdy rang phéan (ng da hoan thanh. Hon hop nay duoc pha lodng bang MeOH sau
do dugc tinh ché theo phuong phap sdc ky 1ong tinh ning cao ddo pha (do pH=2) aé
thu duoc san pham mong muén dudi dang rin mau tring. LC-MS theo ly thuyét dbi

v6i C2oHa3FNs5O4 [M+H]" m/z: 440,2; theo thuc nghiém: 440,1.
Vidu 28

3-(2-Flo-3,5-dimetoxyphenyl)-8- [(3-hydroxyazetidin-1-yl)carbonyl]-1 -metyl-1,3,4,7-
tetrahydro-ZH-pyrolo[B',2‘:5,6]pyrido[4,3-d]pyrimidin-2-on



113/316

N j)j\ P dOH

H

Hop chat nay dugc diéu ché bang cach st dung céc quy trinh trong tu nhu néu
trong vi du 27, bude 2 v6i azetidin-3-ol hydroclorua thay thé cho xyclopropylamin.
Hop chét duoc tinh ché theo phuong phap sic ky léng tinh nang cao ddo pha (d0 pH=2)
dé thu dugc san pham mong muén duéi dang rin mau tring. LC-MS theo 1y thuyét

d6i v&i CanH23FNsOs [M+H]" m/z: 456,2; theo thuc nghiém: 456,2.
Vidu 29

1-{[3-(2-Flo-3,5-dimetoxyphenyl)-1 -metyl-2-o0x0-2,3,4,7-tetrahydro- 1H-pyrolo[3",2'-
:5,6]pyrido[4,3-d]pyrimidin-S-yl]carbonyl}pyrolidin—3-carb0nitril
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Hop chét nay dugc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 27, budc 2, trong do pyrolidin-3-carbonitril hydroclorua thay thé cho
xyclopropylamin. Hop chét duoc tinh ché theo phuong phép sdc ky 1ong tinh néng cao

dao pha (dd pH=2) dé thu dugc san pham mong muén dudi dang rin mau trang. LC-

MS theo Iy thuyét ddi voi CosHauFNeOs [MHH]" m/z: 479,2; theo thue nghi¢m: 479,2.
Vi du 30

3-(2-Flo-3,5-dimetoxyphenyl)-1 -metyl-8-[(4-metylpiperazin-1 -yl)carbonyl]-1,3.4,7-tet-
rahydro—2H—pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin—2-0n
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 27, budc 2 v6i 1-metyl-piperazin thay thé cho xyclopropylamin. Hop chét
duoc tinh ché theo phuong phép séc ky 16ng tinh nang cao dao pha (do pH=2) dé thu
duoc san phim mong muén dudi dang rin mau tring. LC-MS theo ly thuyét dbi véi
CosH2FNgO4 [M+H]" m/z: 483,2; theo thuc nghiém: 483,2. 'H NMR (500MHz,
DMSO0) § 12,32 (s, 1H), 8,11 (s, 1H), 7,07 (s, 1H), 6,69 (dd, /= 6.7, 2,9 Hz, 1H), 6,62
(dd, J = 6,7, 2,9 Hz, 1H), 4,81 (s, 2H), 4,50 (br, 2H), 3,84 (s, 3H), 3,76 (s, 3H), 3,65
(s, 3H), 3,49 (br, 2H), 3,39 (br, 2H), 3,14 (br, 2H), 2,86 (s, 3H).

Viduy3l

3-(2-Flo-3,5-dimetoxyphenyl)-8-[(3-hydroxypip eridin-1-yl)carbonyl]-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duge didu ché bang cach str dung cac quy trinh tuong tu nhu néu
trong vi du 27, budc 2 v6i piperidin-3-ol thay thé cho xyclopropylamin. Hop chét dugc
tinh ché theo phuong phap sic ky 1ong tinh ning cao déo pha (d6 pH=2) dé thu duoc
san phdm mong muén dudi dang rin mau tring. LC-MS theo ly thuyét doi véi

Ca4H27FNsOs [MAH]" m/z: 484,2; theo thuc nghiém: 484,2.
Vidu 32

3-(2-Flo-3,5-dimetoxyphenyl)-1-metyl-1 3.4, 7-tetrahydro-2H-pyrolo[3',2":5,
6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(2-ﬂ0-3,S-dimetoxyphenyl)—1-metyl-7-(phenylsulfonyl)-1,3,4,7-

tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on
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1-(clometyl)-4-flo-1,4-diazoniabixyclo[2.2.2]octan ditetrafloborat (95,6mg,
0,270mmol) dugc bd sung vao dung dich chira 3-(3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2’:5,6]pyrid0[4,3—d]pyrimidin-2—on
(vi du 7, bude 1: 63,0mg, 0,132mmol) trong axetonitril (9ml). Huyén phu nay dugc
khudy & nhiét do trong phong qua dém. Tiép do, dung dich thu duogc duge co dé loai
bo cac dung moi. Cdn dugc hoa tan trong AcOEt, va rua b%mg dung dich nudc
NaHCOs, nuée mudi sau d6 dugce lam khan trén MgSO4. Cac dung moi dugc loai bo
dudi ap sudt giam dé thu duoc hop chat mong mudn ma dugc st dung ¢ budce tiép theo
ma khong can tinh ché thém. LC-MS theo 1y thuyét dbi v6i CaaHFN4OsS [M+H]"
m/z: 497,1; theo thuc nghi¢m: 497,1.

Budce 2: 3-(2-ﬂ0-3,S-dimetoxyphenyl)-l-metyl-l,3,4,7-tetrahydro—2H-pyrolo[3’,2‘:5,
6]pyrido[4,3-d]pyrimidin-2-on
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Dung dich chira 1,0M kali teri-butoxit trong THF (390ul, 0,39mmol) dugc bd
sung vao dung dich chtra can néu trén ¢ bude 1 trong THF (2ml). Dung dich nay dugc
khudy & nhiét do trong phong 30 phit, sau dé dwoc cd dé loai bo dung moi. Cén dugce
hoa tan trong MeOH va tinh ché theo phuong phép sdc ky léng tinh ning cao dao pha
(d0 pH=2) dé thu duoc san phim mong mudn. LC-MS theo 1y thuyét dbi voi
C1sH1sFN4O; [M+H]" m/z: 357,1; theo thuc nghiém: 357,1. '"H NMR (500MHz,
DMSO) & 12,10 (s, 1H), 8,08 (s, 1H), 7,53 — 7,49 (m, 1H), 6,85 (d, J=2.3 Hz, 1H),
6,70 (dd, J=6,7,2,9 Hz, 1H), 6,63 (dd, J=5,2,2,9 Hz, 1H), 4,82 (s, 2H), 3,84 (s, 3H),
3,76 (s, 3H), 3,65 (s, 3H).

Vidu 33

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1.3 .4, 7-tetrahydro-2H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc tao ra trong phan Gng tuong tu nhu dugc md ta trong vi du
32. LC-MS theo Iy thuydt dbi véi CisHizFaNaOs [MH+H]" m/z: 375.1; theo thuc
nghiém: 375,2. "H NMR (500MHz, DMSO) & 11,98 (s, 1H), 8,03 (s, 1H), 7,52 - 7,46
(m, 1H), 7,04 (t, J= 8,1 Hz, 1H), 6,82 (d, /= 2,0 Hz, 1H), 4,78 (s, 2H), 3,89 (s, 6H),
3,65 (s, 3H).
Viduy 34
3-(2-Flo-3,5-dimetoxyphenyl)-N,N,1 -trimetyl-2-0x0-2,3,4,7-tetrahydro-1H-pyrolo[3-
' 2":5,6] pyrido[4,3-d]pyrimidin-8-carboxamit
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Buge 1: 3-(2-ﬂ0—3,S-dimetoxyphenyl)-N,N,1-trimetyl-Z-oxo-7-(phen_ylsulfonyl)—

2,3,4,7-tetrahydro- lH-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-8—carboxamit
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Dung dich chtra 2,5M n-butyllithi trong hexan (0,30ml, 0,76mmol) dugc bd
sung nho giot & - 78°C vao dung dich chira N, N-diisopropylamin (1,0E2pl, 0,76mmol)
trong THF (0,5ml). Hon hop nay duoc khudy & -78°C trong thoi gian 5 phit, sau do
dugc nang nhiét do 1én dén 0°C va khudy trong thoi gian 20 phut. Tiép d6, hon hop lai

dwoc 1am lanh dén -78°C.

Dung dich LDA da didu ché duoc bd sung nhoé giot ¢ -78°C vao dung dich chira
3-(2-flo-3,5-dimetoxyphenyl)-1 -metyl-7-(phenylsulfonyl)-1.3 ,4,7-tetrahydro-2H-pyr-
olo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (75,0mg, 0,151mmol) (dugc tron 1an v6i 3-
(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-7-(phenylsulfonyl)-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrido[4,3-d|pyrimidin-2-on, vi du 32, Budc 1) trong tetrahydrofuran
(1,0ml). Huyén phtt mau vang thu duge duogc khudy & -78°C trong 50 phut, sau do
dung dich chtra N,N-dimetylcarbamoyl clorua (70ul, 0,76mmol) trong tetrahydrofuran
(1,0ml) duoc bd sung nho giot. Hon hop phan (g nay dugc khudy ¢ -20°C trong thoi
gian 1 gid, sau d6 dugc toi bing dung dich NH4Cl bao hoa, va sau d6 duge chiét bang
AcOFt hai 14n. Pha hitu co gom lai dugc rira bang nudc mudi va lam khan trén MgSOu,
cac dung moi dugc loai bo dudi ap sut giam dé thu dugc hop chAt mong mubn ma
hop chét nay dugc st dung & budc tiép theo ma khong cAn tinh ché thém. LC-MS theo
ly thuyét d6i v6i CarHarFNsO6S [M+H]" m/z: 568.2; theo thuc nghiém: 568.,2.

Budc 2: 3-(2-flo-3,5-dimetoxyphenyl)-N,N, 1-trimetyl-2-0x0-2,3,4,7-tetrahydro-1H-
pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-8—carboxamit

Dung dich chtra 1,0M kali tert-butoxit trong THE (450pl, 0,45mmol) duoc bd

sung vao dung dich chtra cén néu trén thu duoc & bude 1 trong THF (2ml). Dung dich

nay dugc khudy & nhiét do trong phong 30 phut, sau d6 duoc ¢o dé loai bé dung moi.
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Cin dugc hoa tan trong MeOH va tinh ché theo phuwong phap sdc ky 1éng tinh ning
cao dao pha (do pH=2) dé thu duoc san phdm mong muén. LC-MS theo ly thuyét dbi
voi CoHFNsO4 [M+H]" m/z: 428,2; theo thuc nghiém: 428.2. '"H NMR (500MHz,
DMSO) & 12,27 (s, 1H), 8,10 (s, 1H), 7,07 (s, 1H), 6,72 — 6,66 (m, 1H), 6,64 — 6,60
(m, 1H), 4,81 (s, 2H), 3,84 (s, 3H), 3,76 (s, 3H), 3,64 (s, 3H), 3,35 — 2,95 (m, 6H).

Vidu 35

3-(2,6-diflo-3,5-dimetoxyphenyl)-N,N, 1-trimetyl-2-o0x0-2,3,4,7-tetrahydro- 1H-pyrol-
o[3",2" 5,6]pyrido[4,3-d]pyrimidin-8-carboxamit
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Hop chét nay dugc tao ra trong phan Umg tuong tu nhu dugc mo ta trong vi du
34, LC-MS theo 1y thuyét dbi v6i CoFH2aFaNsO4 [M+H]" m/z: 446,2; theo thue
nghiém: 446,2. IH NMR (500MHz, DMSO) 6 12,23 (s, 1H), 8,07 (s, 1H), 7,08 —
7,00 (m, 2H), 4,78 (s, 2H), 3,89 (s, 6H), 3,65 (s, 3H), 3,36 —2,92 (m, 6H).

Vidu 36

3-(2-010—6-ﬂ0-3,5-dimetoxypheny1)- I-metyl-1,3 .4 7-tetrahydro-2H-pyrolo[3',2":5,6]-
pyrido[4,3-d]pyrimidin-2-on
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Buéc 1: 3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1 -metyl-7-(phenylsulfonyl)-1,3,4,7-
tetrahydro-ZH-pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Dung dich chtta sulfuryl clorua (49,6ul, 0,613mmol) trong metylen clorua
(2ml) duge bd sung nho giot & 0°C vao dung dich chtra 3-(2-flo-3,5 -dimetoxyphenyl)-
1-metyl-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]
pyrimidin-2-on (290,0mg, 0,584 Immol) trong axetonitril (8ml). Dung dich thu dugc
khudy & 0°C trong thoi gian 10 phut. Phin tng dugc dap tit bang nudc, sau do dugc
chiét béng EtOAc. Sau do, 16p hitu co dugce rua béng nudc, nudc mudi va lam khan
trén NaxSQq. Cac dung moi dugce loai bo dudi ap sut giam dé thu duoc hop chat mong
mudn ma hop chét ndy dugc st dung ¢ budc tiép theo ma khong can tinh ché thém.
LC-MS theo Iy thuyét déi voi CasHa1CIFN4OsS [M+H]" m/z: 531,1; theo thuc nghiém:
531,1.

Budc 2: 3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1-metyl-1 ,3,4,7-tetrahydro-2H-pyrolo[3'-
2':5,6]pyrido[4,3-d]pyrimidin-2-on

Dung dich chta 1,0M kali tert-butoxit trong THF (1,8ml, 1,8mmol) dugc bd
sung vao dung dich chua cén néu trén duoc tao ra & budce 2 trong THE (3ml). Dung
dich nay duogc khuéy & nhiét do trong phong 30 phut, sau d6 dugc ¢o dé loai bo dung
mdi. Cin duoc hoa tan trong MeOH va tinh ché theo phuong phéap séc ky 16ng tinh
ning cao dao pha (d6 pH=2) dé thu duoc san pham mong muén. LC-MS theo Iy thuyét
d6i v6i Ci1sH17CIFN4Os [M+H]" m/z: 391,1; theo thuc nghiém: 391,1. 'H NMR
(500MHz, DMSO) § 12,10 (s, 1H), 8,07 (s, 1H), 7,52 (s, 1H), 7,03 (d, J= 7,7 Hz, 1H),
6,86 (d, J= 3.2 Hz, 1H), 4,79 — 4,71 (m, 2H), 3,94 (s, 3H), 3,91 (s, 3H), 3,66 (s, 3H).

Vi du 37

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3 4.7 9-tetrahydro-1H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2,8-dion
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Budce 1: 9,9—d‘ibromo-3-(2,6-diﬂo—3,S-dimetoxyphenyl)—1-mety1-3,4,7,9-tetrahydro-
1H-pyr010[3',2':5,6]pyrido[4,3—d]pyrimidin—2,8-dion va 9-bromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-3,4,7,9-tetrahydro- 1H-pyrolo[3',2":5,6]pyrido[4,3-
d]pyrimidin-2,8-dion
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Pyridini tribromua (120mg, 0,37mmol) duoc bd sung vao hon hop gbm 3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-metyl-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido
[4,3-d]pyrimidin-2-on (40,0mg, 0,107 mmol) trong rugu tert-butylic (1,2ml) va sau doé
hon hop phéan tng nay dugc khuéy & 30°C qua dém. Hon hop dugc pha loang bing
etyl axetat, rira bang dung dich NaHCOs bao hoa, nudc, nuée mudi, 1am khan trén
NaySOq, loc, va sau d6 duoc ¢o dé thu duoc san phém thd dudi dang hén hop g@)m hai
san phdm néu trén ma hdn hop nay duge dung trong budc tiép theo mot cach truc tiép.

LCMS (M+H)": m/z = 549,0, 471,0.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-3,4,7,9-tetrahydro- 1H-pyrolo[3',2":-
5,6]pyrido[4,3-d]pyrimidin-2,8-dion

Kém (10mg, 0,2mmol) dugc bd sung vao hon hop g6m 9-bromo-3-(2,6-diflo-
3,5-dimetoxyphenyl)-1-metyl-3 4.7,9-tetrahydro-1H-pyrolo[3',2":5,6] pyrido[4,3-
d]pyrimidin-2,8-dion (10,0mg, 0,0213mmol) va 9,9-dibromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-3 4,7,9-tetrahydro-1H-pyrolo[3',2":5 ,6]pyrido[4.3-d]
pyrimidin-2,8-dion (10,0mg, 0,0182mmol) trong metanol (0,3ml) / axit axetic
(0,3ml), sau do hdn hgp nay dugc khudy & nhiét d trong phong trong thoi gian 3 gio.

Hdn hop phan tmg dugc loc va sau d6 san pham duge tinh ché theo phuong phéap sdc
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ky 1dng tinh nang cao dao pha (40 pH=2). LC-MS theo ly thuyét déi v6i CisHi7F2N4O4
[M+H]" m/z: 391,1; theo thuc nghiém: 391,1. '"H NMR (500MHz, DMSO) 6 10,99 (s,
1H), 7,82 (s, 1H), 7,03 (t,J= 8,1 Hz, 1H), 4,60 (s, 2H), 4,00 (s, 2H), 3,38 (s, 6H), 3,39
(s, 3H).

Vi du 38

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-3,4-dihydrothieno[ 2',3": 5,6]pyrido[4,3-d]py-
rimidin-2(1H)-on
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Diisobutylnhém hydrua (1,0M trong hexan, 5,1ml, 5, Immol) duge bd sung vao
dung dich chira etyl 7-clothieno[3,2-b]pyridin-6-carboxylat (ma s6 dinh danh hoa chét
(CAS #) 90690-94-1) mua duge tir Synthonix, Inc, ma b dinh danh hoa chit (CAS #)
E4282, 409mg, 1,69mmol) trong tetrahydrofuran (5,0ml) ¢ 0°C. Hdn hop thu dugc
dugce khudy & nhiét do nay trong thoi gian 2 gio trude khi n6 duoc toi bang MeOH
(5ml) va dung dich NaHCO3 (10ml). Pha nuéc duge chiét bang EtOAc (3 x 10ml), va
dugc 1am khan trén NaaSO4 va ¢o trong chan khong. Ruou thd dugc st dung khong
cin tinh ché thém. LC-MS theo ly thuyét ddi véi CsH,ONSCI [M+H]"™ m/z: 200,1;
theo thuc nghiém 200,1.

Natri bicacbonat (710mg, 8,5mmol) va periodinan Dess-Martin (860mg,
2,0mmol) dugc bd sung vao dung dich chia ruou thu duoc & trén trong metylen
clorua (5,0ml). Hon hop thu dugc duoc khudy trong thoi gian 1 gio trude khi n6 dugce
t61 bang dung dich Na2$203 (5Sml) va dung dich NaHCOj3 (5ml). Pha nuéce duge chiét
bing metylen clorua (3 x 10ml), lam khan trén NaSOy4, va ¢ trong chan khong. Hoén

hop thd nay dugc tinh ché bang cdt sic ky nhanh (MeOH/DCM, 3%-~20%) dé thu
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dwoc aldehyt (237mg, 72% trong hai bude) dudi dang ran mau trang. LC-MS theo 1y

thuyét dbi voi CsHsONSCI [M+H]" m/z: 198,1; theo thuc nghiém 198,1.

Budc 2: 7-(metylamino)thieno[3,2-b]pyridin-6-carbaldehyt

Dung dich chtta 7-clothieno[3,2-b]pyridin-6-carbaldehyt (237mg, 1,20mmol)
trong metylamin (33% trong etanol, 2.0ml, 16,0mmol) dugc gia nhiét dén 110°C trong
thot gian 3 gi¢. Sau khi dé nguoi dén nhiét do trong phong, dung dich nay duoc 6 trong
chan khong. Imin thd dugc hoa tan trong hydroclorua (1,0M trong nudc, 3,6ml,
3,6mmol), va hdn hop thu dugce dugc khudy & 60°C trong thoi gian 3 gio. Dung dich
nay dugc trung hoa béng NaOH (2,0M, 1,7ml, 3,4mmol) va dung dich bao hoa
NaHCO;. Sau khi né dugc loc va lam khan trén chan khong cao, thu duoc 7-
(metylamino)thieno[3,2-b]pyridin-6-carbaldehyt (150mg, 65%) tinh khiét duéi dang
rén mau vang. LC-MS theo 1y thuyét dbi véi CoHyONS [M+H]" m/z: 193,2; theo thuc
nghiém 193,2.

Budc 3: 6-{[(3,5—dimetoxyphenyl)amino]metyl}-N—metylthieno[3,2-b]pyridin-7-

amin
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3,5-dimetoxyanilin (120mg, 0,78mmol) va axit axetic (0,223ml, 3,92mmol)
duoc bd sung vao dung dich chta 7-(metylamino)thieno|3,2-b]pyridin-6-
carbaldehyt (75mg, 0,39mmol) trong etanol (3,0ml). Hon hop thu duge duoc khudy &
90°C trong thdi gian 2 gid trude khi n6 dugce dé nguoi dén nhiét do trong phong. Natri
xyanobohydrua (120mg, 2,0mmol) dugc bd sung vao dung dich va hon hop nay dugc
khudy trong 2 gid nita. Hon hop phéan tng nay dugc pha lodng bang MeOH va tinh ché
bing RF-HPLC (d¢ pH=10) dé thu duoc 6-{[(3,5-dimetoxyphenyl)amino]metyl}-N-
metylthieno[3,2-b]pyridin-7-amin (96mg, 74%) dudi dang ran mau trang. LC-MS theo
ly thuyét déi v6i C17Ha00:N3S [M+H]" m/z: 330,1; theo thue nghiém 330.1.
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Budéc 4: 3-(3,5-dimetoxyphenyl)-1—metyl-B,4-dihydrothieno[2',3':556]pyrid0[4,3-
d]pyrimidin-2(1H)-on
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1,1'-thiocarbonyldiimidazol (210mg, 1,2mmol) duoc b6 sung vao dung dich
chtta  6-{[(3,5-dimetoxyphenyl) amino]metyl}-N-metylthieno[3 ,2-b]pyridin-7-amin
(96mg, 0,13mmol) trong CH;CN (3,0ml). Hon hop thu duoc duge khuéy o 110°C
trong thoi gian 12 gio truge khino duogc co trong chan khong. Hon hop thd nay duoc
{inh ché bing cdt sic ky cuc nhanh (MeOH/DCM 5%~20%) dé thu duoc 3-(3,5-
dimetoxyphenyl)-1-metyl-3 4-dihydrothieno[2',3":5,6]pyrido[4,3 -d]pyrimidin-2(1H)-
on (120mg, 86%) dudi dang rén mau vang. LC-MS theo ly thuyét d6i voi C1sHizO3N3S
[M+H]" m/z: 356,1; theo thuc nghiém 356,1.

Buée 5:  3-(2,6-diflo-3 ,5-dimetoxyphenyl)-1 -metyl-3,4-dihydrothieno[2',3':5 ,0]
pyrido[4,3-d]pyrimidin-2(1H)-on

1-(clometyl)-4-flo-1 A-diazoniabixyclo[2.2.2]octan ditetrafloborat
(Selectfluor®) (24,9mg, 0,0703mmol) ¢ nhiét do trong phong duoc bd sung vao dung
dich chua 3-(3,S—dimetoxyphenyl)-1-metyl-3,4-dihydrothien0[2',3’:5,6]pyrido [4,3-
d]pyrimidin-2(1H)-on (10,0mg, 0,028 1mmol) trong CH3CN (1,0ml). Hoén hop thu
dugce dugc khudy & nhiét do trong phong trong thoi gian 2 gio trude khi n6 duoc pha
loang bing MeOH (9ml). Hop chét nay duge tinh ché bing RF-HPLC (do pH=10) dé
thu duoc 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1—mety1—3,4-dihydr0thieno[2',3':5,6]pyrid—
o[4,3-d]pyrimidin-2(1H) (3,0mg, 27%) dudi dang chét rin mau trang. LC-MS theo ly
thuyét d6i voi C1sH16F2N3058 [M+H]" m/z: 392.1; theo thuc nghiém 392,1. '"H NMR
(500MHz, DMSO) & 8,40 (s, 1H), 8,15 (d, J= 5,6 Hz, 1H), 7,55 (d, /= 5,6 Hz, 1H),
7,05 (t, J= 8,2 Hz, 1H), 4,85 (s, 2H), 3,89 (s, 6H), 3,71 (s, 3H).

Vi du 39

3-(2,6-diﬂo-3,S-dimetoxyphenyl)- 1 -metyl-8-(tetrahydro-2H-pyran-4-y1)— 1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5 ,6pyrido[4,3-d]pyrimidin-2-on
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Budc 1: 5-{(E)-[(2,6-diﬂ0-3,5—dimetoxyphenyl)imino]metyl}-N—metyl-1H-
pyrolo[2,3-b]pyridin-4-amin
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Hdn hop bao gbm 4-(metylamino)-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt
(1,98g, 11,3mmol, diéu ché duoc nhu da mo ta trong vi du 1, bude 1), 2,6-diflo-3,5-
dimetoxyanilin (2,6g, 14mmol) va axit D-(+)-10-camphorsulfonic (do Aldrich cung
cép, sb thr tw danh muc # 21360: 0,72¢g, 3,1mmol) trong toluen (200ml) dugc gia nhiét
dén nhiét do hoi luu voi viée loai bé nude déng s0i thong qua thiét bi Dean-Stark trong
thoi gian 48 gio. Hon hop phan ing nay duoc co déc va can dwoc st dung ¢ bude tiép
theo ma khéng cin tinh ché thém. LC-MS theo ly thuyét d6i v6i Ci7H17F2NsOa [M+H]Y
m/z: 347,1; theo thuc nghiém 347,1.

Bude 2: 5-{[(2,6-diﬂo-3,5-dimetoxyphenyl)amino]metyl}-N—metyl-1H-pyrolo[2,3-b]

pyridin-4-amin
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San pham tho thu duge tir bude 1 duge hoa tan trong tetrahydrofuran (200ml)
va lam lanh dén 0°C, sau d6 LiAlH4 (0,86g, 23mmol) duoc bd sung vao. Hon hgp phan

mg nay duoc ning nhiét do lén dén 50°C va khudy qua dém. Phan Gng dugc dép tat
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ung lugng tdi thiéu nude ¢ 0°C, sau do duoc loc qua xelit va rira bang
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THF. Dich loc dugc ¢d dudi diéu kién ap suét giam. Can duogc tinh ché theo phuong
phép sic ky cuc nhanh trén cdt silicagel dugc rua giai bang 0% dén 5% metanol trong
diclometan dé thu duoc san phém mong mudn (2,00, 51%) dudi dang chét rin mau
vang. LC-MS theo 1y thuyét dbi v6i Ci7HigF2N4O2 [MFH]™ m/z: 349,1; theo thye
nghiém 349,1.

Budc 3: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1—mety1-l,3,4,7-tetrahydro-2H-pyrolo
[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Triphosgen (2,0g, 6,8mmol) duoc bd sung vao dung dich chia san pham thu
dugc tir bude 2 va trietylamin (7,9ml, 56mmol) trong tetrahydrofuran (160ml) ¢ 0°C.
Hon hop phan tng nay duogc khudy ¢ nhiét do trong phong trong thoi gian 1 gio, sau
d6 dung dich chita 1M NaOH (50ml) duoc bd sung vao. Sau khi khudy trong thoi gian
30 phut & nhiét do trong phong, dung dich nudc NH4CI bdo hoa (10ml) dugc bd sung
vao. Hon hop nay dugc chiét bang etyl axetat (2 x 100ml). Cac 16p hitu co gom lai
duogc raa béng nude mudi, 1am khan trén MgSOs, loc va ¢ dudi diéu kién ap suét
giam. Hon hop nay dugc st dung cho budc tiép theo ma khong cAn tinh ché thém. LC-

MS theo Iy thuyét déi voi CisHizFaNaOs [M+H]" m/z: 375,1; theo thuc nghiém 375,0.

Budc 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-7-(phenylsulfonyl)-1,3,4,7-
tetrahydro—ZH-pyroloB',2‘:5,6]pyric’[o[4,3-d]pyrimidin—2-on
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NaH (60% trong diu khoang, 0,344g, 8,60mmol) duoc b6 sung vao dung dich
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y & 0°C chira 3-(2,6-dif1o—lS—dimetoxyphenyl)-1-mety1-133,437—tetrahydro-
2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on (2,30g, 6,14mmol) trong
tetrahydrofuran (30ml). Hon hop phéan ng nay duoc khudy & 0°C trong thoi gian 30
phut, sau d6 benzensulfonyl clorua (0,94ml, 7.4mmol) dugc bd sung vao. Sau khi
khudy & 0°C trong thoi gian 1 gio, phan ing duoc dap tat bang dung dich nudc NH4Cl
bao hoa sau d6 dugc chiét bang etyl axetat (3 x 40ml). Cac 16p hitu co gom lai dugc
ria béng nude mudi, 1am khan trén MgSOy, sau do duoc loc va cd dudi diéu kién ap
sudt giam. Cin dugc tinh ché theo phuong phap sic ky cuc nhanh trén cot silicagel
duoc rira giai bang etyl axetat trong DCM (0% dén 30%) dé thu dugc san phidm mong
mubn (1,89g, 68,8%). LC-MS theo Iy thuyét doi v6i CaaHaiFaN4OsS [M+H]" m/z:
515,1; theo thuc nghiém 515,0.

Buéc 5: 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-7-(phenylsulfonyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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(1) bidu ché dung dich LDA: 2,5M n-butyllithi trong hexan (1,6ml, 4,0mmol)
duoc bo sung nhd giot vao dung dich dang khuéy chira N,N-diisopropylamin (0,632ml,
4,51mmol) trong tetrahydrofuran (10ml) & -78°C. Sau khi chét két tia mau trang duoc

tao ra, hdn hop nay dugc nang nhiét do 1én dén 0°C va khudy trong thoi gian 10 phit.

(2) Dung dich LDA vira méi dugc didu ché duogc bd sung nho giot vao dung
dich dang khudy chtra 3—(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-metyl-7—(phenylsulfony1)—
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2—on (1,60g,
3,11mmol) trong tetrahydrofuran (100ml) ¢ -78°C. Sau 30 phat, dung dich chtra 1,2-
dibromo-1,1,2,2-tetracloetan (1,06g, 3,26mmol) trong tetrahydrofuran (6ml) dugc bd
sung nhoé giot vao. Dung dich mau vang trong thu duoe duoc khudy & -78°C trong thoi
gian 1 git. Phan tmg dugc dép tat bang dung dich nuge NH4Cl bdo hoa sau do duogc
chiét bing etyl axetat (3 x 40ml). Cac 16p hitu co gom lai dugc rura bang nudc mudi,

Jam khan trén MgSQs, loc va c6 dudi diéu kién ap suét giam. Can duoc tinh ché theo
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phuong phép séc ky cuc nhanh trén cot silicagel voi EtOAc trong DCM (0% dén 10%)
dé thu duoc san phdm mong muén (1,50g, 81,3%). LC-MS theo ly thuyét doi voi
C4H0BrF2N4O5S [M+H]" m/z: 593,0; theo thuc nghiém 592.,9.

Budc 6: 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1 ,3,4,7-tetrahydro-2H-p-
yrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on

Dung dich chtra 5,0M natri metoxit trong metanol (1,9ml, 9,3mmol) dugc bd
sung vao dung dich dang khudy chtra 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-
metyl-7-(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-
d]pyrimidin-2-on (1,50g) trong tetrahydrofuran (10ml). Sau khi khuéy & nhiét do trong
phong trong thoi gian 1 gio, hén hop nay dugc pha lodng bing nudc va duge diéu
chinh dén do pH= 8 bang dung dich HCI IN, sau d6 dugc c0 8 loai bé THF. Chit rin
duoc loc, rira biang nude va 1am kho trong chén khong dé thu duoc san pham mong
muén (0,83g). LC-MS theo ly thuyét déi voi CisHisBrFaN4Os [MFH]™ m/z: 453.0;
theo thuc nghiém 453,0.

Buéce 7: 3-(2,6-diﬂ0-3,S—dimetoxyphenyl)-8—(3,6-dihydro—2H-pyran—4—yl)-l-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hon hop gdm 8-bromo-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-mety1—1,3,4,7-
tetrahydro—ZH-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2-0n (10,0mg, 0,0221mmol),
4-(4,4,555-tetrametyl-1,3,2—di0xaborolan-2-yl)-3,6-dihydro—2H-pyran (6,0mg,
0,029mmol), phtrc [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(H) diclometan
(theo ty 1€ 1:1) (2mg, 0,003mmol) va kali cacbonat (9,1mg, 0,066mmol) trong 1,4-
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.80ml) va nude (0,20ml) dugc loai khi va suc nito. Sau khi khudy & 95°C
trong thoi gian 3 gio, hdn hop phan tng nay dugc pha lodng bang MeOH, va loc. Dung
dich nay duoc st dung & bude tiép theo. LC-MS theo Iy thuyét ddi v6i CasHasFaNaOs
[M+H]" m/z: 457,2; theo thuc nghiém 457,1.

Budce 8: 3-(2,6-diﬂ0-3,5-dimet0xyphenyl)-1-metyl-8-(tetrahydro-2H-pyran—4-y1)—
1,3,4,7—tetrahydro—2H-pyrolo[3’,2‘:5,6]pyrido[4,3-d]pyrimidin—2-on

Paladi trén than hoat tinh (10% trong luong, 10mg) dugc b6 sung vao dung dich
chira san phdm thu dugce tir budce 7 trong metanol (5ml) va hdn hop phan ing nay dugc
khudy & nhiét do trong phong trong mdi truong Ho dé trong qua bong trong thoi gian
2 gid. Hon hop nay duoc loc va tinh ché theo phuong phéap sdc ky 16ng tinh nang cao
dao pha (do pH=2) @& thu duoc san phdm mong mudn. LC-MS theo ly thuyét doi voi
Cp3HasFaN4O4 [M+H]" m/z: 459,2; theo thue nghiém 459,1.

Viduy 40

3-(2,6-Diflo-3,5-dimetoxyphenyl)-1 -metyl-8-[(4-metylpiperazin-1 -yl)carbonyl]-1,3,
4,7-tetra hydro-2H-pyrolo[3',2’:5 ,6]pyrido[4,3-d]pyrimidin-2-on

/
N N
= N‘)
\
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N
NH

Budce 1: Axit 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-metyl—Z-0X0-7-(phenylsulfonyl)-z,
3,4,7—tetrahydro-1H-pyr010[3',2‘:5,6]pyrido[4,3-d]pyrimidin-8- carboxylic
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Dung dich LDA vira méi dugc dicu ché (1M trong THF, 1,95ml, 1,4 duong
lugng) duoc bd sung vao dung dich dang khudy chta 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-7 ~(phenylsulfonyl)-1,3,4,7 -tetrahydro-2H-
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yrolo[3',2":5,6|pyrido[4,3-d]pyrimidin-2-on (700mg, 1,36mmol) trong
tetrahydrofuran (20ml) & -78°C. Hon hop nay dugc khudy & -78°C trong thoi gian 30
phit, sau d6 khi CO2 kh (diéu ché duge tir dd kho bing céch cho di qua 6ng lam kho)
duoc suc vao hdn hop phan tmg trong thoi gian 30 phut. Sau d6, phan tmg dugc dap
tit bang dung dich HCI IN ¢ -78°C. Sau khi dé 4m dén nhiét do trong phong, hdn hop
phan ung nay dugc chiét bang EtOAc. Céc 16p hitu co gom lai dugc rira bang nudc
mudi, 1am khan trén Na2SO4, loc va cd dudi diéu kién ap suat giam. Cin dugc tinh ché
bang cot: 0% dén 5% (MeOH/DCM, dé thu dugc san phém mong mudn (519mg, 68%).
L.C-MS theo ly thuyét d6i v6i CasHa FaN4O7S [M+H]" m/z: 559.1; theo thuc nghiém
559,1.

Budce 2: Axit 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3.,4,7-tetrahydro-1H-
pyrolo [3',2’:5,6]pyrido[4,3-d]pyrimidin—8-carboxylic

o
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Dung dich 1,0M kali tert-butoxit trong THF (6,0ml, 6,0mmol) dugce bd sung
vao dung dich chtra axit 3-(2,6-diﬂ0-3,5-dimetoxypheny1)—1-mety1—2-oxo—7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5,6]pyrido[4,3 -d]pyrimidin-8-
carboxylic (762mg, 1,36mmol) trong tetrahydrofuran (23ml). Huyén phu mau vang
nhat thu dugc duoc khudy ¢ nhiét do trong phong trong thoi gian 30 phut tai thoi diém
d6 LC-MS cho thiy rang phéan tng da chuyén héa hoan toan thanh san pham mong
mubn. Phan tng dugce dap tat bang nude, sau do duoc chiét bang EtOAc. Lop nudce
dugc axit hoa bang dung dich HCI IN va chét két tiia mau tring dugc gom lai bing
cach loc va lam kho dé thu duoc san phém tinh khiét (528mg, 93%) dudi dang rin mau
tréng. LC-MS theo ly thuyét ddi v6i CroHi7FaN4Os [M+H]" m/z: 419,1; theo thuc
nghiém 419,1.

Budc 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-8-[(4-metylpiperazin-1-yl)
carbonyl]-1 ,3,4,7-tetrahydro-2H-pyrolo[3‘,2‘:5,6]pyrido[4,3—d]pyrimidin—Z-on
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B6 sung trietylamin (210pl, 1,5mmol), tiép theo bd sung benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (230mg, 0,52mmol) vao dung
dich dang khudy chira axit 3-(2,6—diﬂo-3,S-dimetoxyphenyl)-l—mety1-2-ox0—2,3,4,7-t-
etrahydro-1H-pyr010[3‘,2‘:S,6]pyrido[4,3-d]pyrimidin-8—carboxylic (207mg,
0,495mmol) trong N,N-dimetylformamit (15ml). Hon hop nay dugc khudy trong thoi
gian 5 phtt ¢ nhiét do trong phong, sau d6 1-metylpiperazin (160pl, 1,5mmol) dugc bd
sung vao. Sau khi dugc khudy & nhiét d trong phong trong thoi gian 30 phut, hon hop
phén Gng nay dugc pha lodng bang MeOH, tiép do duge tinh ché theo phuong phap sdc
ky 16ng tinh nang cao ddo pha (do pH=2) dé thu duge san pham mong mudn (200mg,
81%) duéi dang rén mau trdng. LC-MS theo 1y thuyét dbi v6i CasHarFaNeOs [MAH]"
m/z: 501,2; theo thuc nghiém 501,1.

Vidu4l

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 _metyl-8-(morpholin-4-ylcarbonyl)-1,3.4.,7-
tetrahydro-2H-pyr010[3‘,2‘:5,6]pyrido[4,3—d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 40, bude 3, trong do morpholin thay thé cho 1-metylpiperazin. Hop chét
dugc tinh ché theo phuong phap sdc ky 16ng tinh ndng cao dao pha (do pH=2) dé thu
duoc san pham mong muén dudi dang ran mau trang. LC-MS theo 1y thuyét dbi véi

Co3H24F2N50s [M+H]" m/z: 488,2; theo thuc nghiém: 488,2.
Vidud42

3-(2,6-diflo-3 ,5-dimetoxyphenyl)- 8-[(4,4-diflopiperidin-1 -yl)carbonyl]-1-metyl-
1,3,4,7-tetra hydro-ZH-pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-2—on
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Hop chat nay dugc didu ché bing cach st dung quy trinh tuong tu véi quy trinh
néu trong vi du 40, budc 3 voi 4,4-diflopiperidin hydroclorua thay thé cho 1-
metylpiperazin. Hop chét duoc tinh ché theo phuong phap sdc ky 16ng tinh nang cao
dao pha (do pH=2) dé thu duoc san phim mong muén dudi dang rin mau trang. L.C-

MS theo ly thuyét d6i v&i CaaHpaF4NsO4 [M+H]" m/z: 522,2; theo thyc nghiém: 522,1.
Viduy43

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-9-(1-metyl- 1H-pyrazol-4-yl)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Bude 1: 9-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-1,3,4,7-tetrahydro-2H-p-
yr010[3',2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Dung dich chua N-bromosucxinimit (88mg, 0,49mmol) trong N,N-
dimetylformamit (0,56ml) dugc bd sung nho giot vao dung dich chtra 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-1,3 4,7-tetrahydro-2H-pyrolo[3'.2":5 ,6]pyrido[4,3-d]
pyrimidin-2-on (168,0mg, 0,4488mmol) trong N N-dimetylformamit (4ml) ¢ 0°C.
Dung dich thu dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Phan Ung
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dap tat bang nudc va chiét bing CH,Cl,. Pha hitu co gom lai duoc rira bing nudc
mubi, 1am khan trén Na;SO4. Cac dung moi dugce loai bo dudi 4p sudt giam dé thu
dugce hop chit mong mudn ma hop chét nay duoc st dung ¢ bude tiép theo ma khong
cAn tinh ché thém. LC-MS theo ly thuyét d6i voi CisHieBrFaN4Os [M+H]" m/z: 453.0;
theo thuc nghiém: 453,1.

Budc 2: tert-butyl 9-bromo=3-(2,6-diﬂo—3,S-dimetoxyphenyl)—1-mety1-2-0xo-l5253,4-
tetrahydro-7H-pyrolo[3',2":5,6pyrido[4.3-d] pyrimidin-7-carboxylat
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Di-tert-butyl cacbonat (180mg, 1,0mmol) va 4-dimetylaminopyridin (10,8mg,
0,088mmol) duoc bd sung vao dung dich dang khudy chtra 9-bromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-1,3 4 ,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]
pyrimidin-2-on (200mg, 0,4mmol) trong metylen clorua (3ml). Dung dich thu duogc
dugce khudy ¢ nhiét do trong phong trong thoi gian 2 gio tai thoi diém d6 phan tich
LC-MS cho thiy rang phan Gng da hoan thanh. Hdn hop phan tmg nay dugc ¢6 va can
dwoc tinh ché theo phuong phap sdc ky cuc nhanh trén cot silicagel rua giai bang 10%
AcOEt trong CH2Clz dé thu duoc hop chat mong mubn (170mg, 70%). LC-MS theo
ly thuyét déi v6i CasHauBrFaNeOs [MHH]" m/z: 553,15 theo thuc nghiém: 553,0.

Budce 3: 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-mety1-9-(1-mety1-1H—pyraz01—4—y1)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Hdn hop gdm tert-butyl 9-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-2-
oxo-1,2,3,4-tetrahydro-7H-pyrolo[3',2":5 ,6]pyrido[4,3—d]pyrimidin-7-carboxylat
(35,0mg, 0,063mmol), 1-mety1-4-(4,4,5,S-tetrametyl—1,3,2-dioxaborolan-2—yl)-1H-
pyrazol (26mg, 0,13mmol), bis(tri-t-butylphosphin)paladi (6mg, 0,0 lmmol), va N,N-
diisopropyletylamin (33pl, 0,19mmol) trong 1,4-dioxan (1,7ml) va nudce (0,2ml) duge
loai khi sau d6 dugc suc nito. Sau khi khudy ¢ 120°C trong thoi gian 2 gio, hon hop
phan (mg nay duogc loc va cd dén kho. Can duoc hoa tan trong TFA/CH,Cl; (theo ty
16 1:1, Iml) va khudy & nhiét do trong phong trong thoi gian 1 gio. Hdn hop phan tmg
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ndy duge cb va cdn dugce hoa tan trong MeOH va tinh ché theo phuwong phap sic ky
l6ng tinh nang cao dao pha (40 pH=2) @& thu duge san phim mong mubn. LC-MS theo
Iy thuyét déi voi CoaHaiFaNeOs [MHH]" m/z: 455,2; theo thue nghiém: 455,1.

Vidu 44

3-(2,6-Diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-1,3 ,4,7-tetrahydro-2H-pyrolo[3',
2"5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 1-alyl-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1,3,4,7-tetrahydro—2H-pyrolo[3',
2"5,6]pyrido[4,3-d]pyrimidin-2-on |
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Hop chét nay dugc didu ché bang cach ap dung cac quy trinh twong tu nhu da
duoc boc 16 dé tong hop hop chét trong vi du 39, céc bude 1 dén 3, voi 4-(alylamino)-
1H-pyrolo[2,3-b]pyridin-5-carbaldehyt (didu ché duoc ¢ vi du 1, budce 1) thay thé cho
4-(mety1amino)—1H-pyrolo[2,3—b]pyridin—S-carbaldehyt. LLC-MS theo ly thuyét d6i
v&i CaoH19FaN4O3 [M+H]" m/z: 401,1; theo thuc nghiém: 401,1.

Budce 2: 1-alyl-3-(2,6-diﬂo-3,5-dimetoxyphenyl)-7-(phenylsulfonyl)— 1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Natri hydrua ((thé phén tan 60% trong dau khoang, 0,053, 1,3mmol) duogc bo
sung vao dung dich chtra 1-alyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,3,4,7-tetrahydro-
2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on (0,35g, 0,89mmol) trong DMF (4ml)
& 0°C. Hon hop nay duogc khudy trong thoi gian 20 phut, sau d6 benzensulfonyl clorua
(0,14ml, 1,1mmol) duoc bd sung vao va hén hop phéan tng nay duogc khudy trong thoi
gian 1 gio nita & 0°C. Hon hop nay dugc pha lodng bing nudc va chét két tia tao ra
dugce gom lai béng cach loc sau do duogc rua béng nude va lam kho dé thu duge san
pham mong muén. LC-MS theo 1y thuyét ddi v6i CoeHasFaN4OsS [MH+H]" m/z: 541.1:
theo thuc nghiém: 541,1.

Bude 3. [3-(2,6-diﬂ0-3,5—dimetoxyphenyl)-2-oxo—7-(phenylsulf0nyl)—2,3 A,7-
tetrahydro-1H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-1 -yl]axetaldehyt

N
NN
SO,Ph
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N-metylmorpholin N-oxit (28,6mg, 0,244mmol) va nude (0,70ml, 39mmol)
dugc bd sung vao dung dich chua 1-alyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-7-
(phenylsulfonyl)-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4.3 -d]pyrimidin-2-
on (120mg, 0,22mmol) trong ruou tert-butylic (2ml). Sau d6, dung dich nugc osmi
tetraoxit (0,070ml, 0,01 1mmol, 4%) dugc bd sung vao dung dich nay. Phéan khac N-
metylmorpholin N-oxit (28,6mg, 0,244mmol) duoc bd sung vao sau 3 gio. Hoén hop
phan ung nay dugc khudy & nhiét do trong phong trong thoi gian 3 ngay. Dung dich
nay dugc pha lodng bang nudc, chiét bang metylen clorua. Cac 16p hitu co gom lai
duoc lam khan trén MgSOs, loc sau d6 dugc ¢d. Cn duogc hoa tan trong THF (1,7ml) /
nude (0,83ml) va sau do6 natri periodat (0,14g, 0,66mmol) duoc bd sung vao, tiép theo
1a bd sung axit axetic (0,0032ml, 0,055mmol) ¢ 0°C. Sau khi khudy trong thoi gian 2
gid, hdn hop phan tmg dugc pha loang bang nudc, dugce chiét bang metylen clorua.
Lép hitu co duge rira bang nudc mudi, duge lam khan trén MgSOs, loc va cd. Can
duoc tinh ché theo phuong phap sic ky cuc nhanh trén cot silicagel rura giai bing

EtOAC/CH,Cly (0% dén 20%). LC-MS theo 1y thuyét 461 v6&i CasHa FaNuOsS [M+H]"
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m/z: 543,1; theo thyc nghiém: 543,1.

Budc 4. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-7-(phenylsulfonyl)-1,3.4,
7-tetrahydr0—2H—pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-2—on
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Natri tetrahydroborat (7,0mg, 0,18mmol) dugc bd sung vao dung dich chuia [3-
(2,6-diﬂo—3,5-dimetoxyphenyl)-2-oxo-7-(phenylsulfonyl)—2,3 4, 7-tetrahydro-1H-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-l-yl] axetaldehyt (50,0mg, 0,0922mmol) trong
metanol (1,5ml). Sau khi khudy & nhiét do trong phong trong thoi gian 30 phit, hén hop
nay dugc pha lodng bang metylen clorua, sau d6 duoc ra bang dung dich nudc bao hoa
NaHCOs3, nude, va nudc mudi, va sau do hdn hop nay duoc lam khan trén NaxSOy, loc
va cb dé thu duge san phim ma san pham nay duoc st dung mot cach truc tiép o budc
tiép theo. LC-MS theo 1y thuyét dbi voi CasHazFaN4OsS [M+H]" m/z: 545,1; theo thuc
nghiém: 545,1.

Bude 5. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-1,3 4, 7-tetrahydro-2H-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-Z-on

Dung dich chtra 6,0M kali hydroxit trong nude (0,1ml, 0,6mmol) duoc b6 sung
vao dung dich chta 3-(2,6—diﬂ0-3,S-dimetoxyphenyl)-1-(2-hydr0xyetyl)—7—
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin—2-on
(30,0mg, 0,0551mmol) trong THF (0,6ml) va sau do hdn hop nay dugc khuéy G 70°C
qua dém. San phém dugc tinh ché theo phuong phap sac ky 16ng tinh nang cao dao
pha (40 pH=2) dé thu duoc san pham mong mubn dudi dang chét rén mau trang. LC-
MS theo Iy thuyét dbi v6i CioH1oF2NsO4 [MH]" m/z: 405.1; theo thuc nghiém: 405.2.
IH NMR (400MHz, DMSO) 6 12,03 (s, 1H), 8,03 (s, 1H), 7,54 (s, 1H), 7.04 (t, /=80
Hz, 3H), 6,73 (s, 1H), 4,78 (s, 2H), 4,23 (t, J = 6,8 Hz, 2H), 3,89 (s, 6H), 3,70 (t, J =
6,8 Hz, 2H).
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1-Xyclopropyl-3-(2,6-diflo-3 5-dimetoxyphenyl)-1,3,4,7-tetrahydro-2H-pyrolo [3',2":-
5,6]pyrido[4,3-d]pyrimidin-2-on
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Budc 1: N-[(1E)-(4-clo-1H-pyrolo [2,3-b]pyridin-S-yl)metylen]-2,6-diﬂo-3,5—

dimetoxyanilin

Hon  hop gbm 4-clo-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt (5,00g,
27,7mmol), 2,6-diflo-3,5-dimetoxyanilin (6,3g, 33mmol) va axit p-toluensulfonic
monohydrat (1,1g, 5,8mmol) trong toluen (300ml) dugc gia nhiét dén nhiét do hoi luu
véi viée loai bo nude ddng soi thong qua thiét bi Dean-Stark. Sau khi duoc khudy qua
dém, hdn hop phan tmg nay dugc cd va cin duoc st dung & budce tiép theo ma khong

can tinh ché thém.

Budc 2: N-[(4-010-1H—pyrolo[2,3-b]pyridin-5-y1)metyl]-2,6—diﬂo-3,S-dimetoxyanilin

F
N

Nl

Sén pham tho thu dugc tir budce 1 duoc hoa tan trong tetrahydrofuran (300ml)
va lam lanh dén 0°C, sau d6 LiAlH4 (3,6g, 96mmol) dugc b6 sung vao. Hon hop phan

Ging nay duoc ning nhiét do 1én dén 50°C va khudy qua dém. Sau do, phan tng duogc
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dap tt bang lugng t61 thiéu nuéc va pha loang bing etyl axetat. Hodn hop nay dugc loc
qua xelit va dich loc dugc cd dudi diéu kién ap suét giam. Can dugc tinh ché theo
phuong phap sic ky cuc nhanh trén cdt silicagel rira giai bang metanol trong
diclometan (0% dén 5%) dé thu duoc san phém mong mubn (7,00g, 71,5%). LC-MS

theo ly thuyét d6i v6i Ci6H1sCIFaN30, [M+H]™ m/z: 354,1; theo thuc nghiém 354,0.

Budce 3: N-xyclopropyl-S-{[(2,6—diﬂo—3,5=-dimetoxyphenyl)amino]metyl}- 1H-
pyrolo[2,3-b]pyridin-4-amin
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H3n hop gém N-[(4-clo- 1H-pyrolo[2,3-b]pyridin-5-yl)metyl]-2,6-diﬂ0-3,S—di-
metoxyanilin (0,25g, 0,71mmol), xyclopropylamin (0,088ml, 1,3mmol), paladi axetat
(16mg, 0,071mmol), (R)-(+)-2,2‘-bis(diphenylphosphino)-1,1'-binaphty1 (44mg,
0,071mmol), va xezi cacbonat (0,70g, 2,1mmol) trong 1,4-dioxan (10ml) duoc loai khi
sau d6 duoc nap nito. Sau khi khudy ¢ 160°C qua dém, hén hop phan ing nay duogc
pha lodng b’?mg etyl axetat, loc va cd duoi diéu kién 4p sut giam. Can dugc tinh ché
theo phuong phap sic ky cuc nhanh trén cot silicagel rira giai bang MeOH trong DCM
(0% dén 5%) dé thu duge sin pham mong mubn (0,17g, 64%). LC-MS theo 1y thuyét
d6i v6i CroHaiFaN4Oo [M+H]" m/z: 375,2; theo thuc nghiém 375,1.

Budce 4: 1-xyclopropyl-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-l,3,4,7-tetrahydro-2H-pyr-
olo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on

Triphosgen (0,20g, 0,6mmol) dugc bd sung vao dung dich chira N-xyclopropyl-
5-¢ [(2,6-diﬂ0-3,S-dimetoxyphenyl)amino]metyl}- 1 H-pyrolo[2,3-b]pyridin-4-amin
(0,17g, 0,44mmol) va trietylamin (590pl, 4,2mmol) trong tetrahydrofuran (5ml) ¢ 0°C.
Hon hop phan Gng nay duge khudy & nhiét do trong phong trong thoi gian 30 phut,
sau d6 dung dich chira 2N NaOH (2,0ml) duoc bd sung vao. Sau khi khudy ¢ nhiét do
trong phong trong thoi gian 1 gio, hdn hop phan Gmg nay dugc chiét bang etyl axetat
(3 x 10ml). Cac 16p hitu co gom lai dugc rua bang nudc mudi, 1am khan trén MgSOa,

loc va ¢o dudi didu kién 4p sudt giam. Cén dugc tinh ché theo phuong phap sdc ky cuc
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nhanh trén cot silicagel rira giai bing MeOH trong DCM (0% dén 5%) dé thu dugc
san phim mong muén. LC-MS theo Iy thuyét doi voi CaoHisF2N4Os [MFH]" m/z:
401,1: theo thuc nghiém 401,1. "H NMR (400MHz, DMSO) & 11,97 (s, 1H), 8,04 (s,
1H), 7,52 — 7,46 (m, 1H), 7,03 (t, J = 8,2 Hz, 1H), 6,97 -6,93 (m, 1H), 4.66 (s, 2H),
3.88 (s, 6H), 3,38 — 3,28 (m, 1H), 1,13 — 1,03 (m, 2H), 0,70 - 0,62 (m, 2H).

Vidu 46

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-( tetrahydro-2H-pyran-4-yl)-1,3,4,7-tetrahydro-2H-
pyrolo [3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay duge didu ché bang cach sur dung cac quy trinh trong tu nhu néu
trong vi du 45 véi tetrahydro-2H-pyran-4-amin thay thé cho xyclopropylamin. Hop
chét duoc tinh ché theo phuong phap sdc ky long tinh nang cao dao pha (do pH=2) dé
thu duoc san phdm mong mudn dudi dang chit rin mau trang. LC-MS theo 1y thuyét
ddi voi CpHpFaN4O4 [MHH]Y m/z: 445.2; theo thuc nghiém 445,0. 'H NMR
(300MHz, DMSO) & 11,95 (s, 1H), 8,03 (s, 1H), 7,56 — 7,49 (m, 1H), 7,03 (t, /= 8,2
Hz, 1H), 6,45 — 6,36 (m, 1H), 4,69 (s, 2H), 4,48 — 4,32 (m, 1H), 4,03 — 3,92 (m, 2H),
3,88 (s, 6H), 3,52 — 3,37 (m, 2H), 2,82 — 2,62 (m, 2H), 1,94 — 1,83 (m, 2H).

Viduy 47

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-1-phenyl-1 ,3,4,7-tetrahydr0—2H-pyrolo[3',2’:5 ,6]p-
yrido[4,3-d]pyrimidin-2-on
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Hop chit nay duge didu ché bang cach str dung céc quy trinh twong ty nhu néu
trong vi du 45 trong d6 anilin thay thé cho xyclopropylamin. Hop chit duoc tinh ché
theo phuong phap sdc ky long tinh ning cao dao pha (d0 pH=2) dé thu dugc san pham
mong mudn dudi dang chét rin mau tring. LC-MS theo ly thuyét dbi voi
C23H19F2N403 [M+H]" m/z: 437,1; theo thuc nghi¢m 437,1. 'H NMR (500MHz,
DMSO) § 11,81 (s, 1H), 8,11 (s, 1H), 7,57 = 7,51 (m, 3H), 7,50 — 7,44 (m, 2H), 7,13
~ 7,09 (m, 1H), 7,06 (t, J = 8,2 Hz, 1H), 4,99 (s, 2H), 4,31 — 4,27 (m, 1H), 3,89 (s,
6H).

Vidu 48

1-Xyclopropyl-3-(2,6-diflo-3 .5-dimetoxyphenyl)-3,4,7,9-tetrahydro- 1H-pyrolo[3",2":-
5,6]pyrido[4,3-d]pyrimidin-2,8-dion
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Hop chét nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu néu
trong vi du 37 vo6i 1—Xyclopropyl-3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1,354,7—
tetrahydro-ZH—pyroloB',2’:5,6]pyrido[4,3-d]pyrimidin-Z-on (Vi du 45) thay thé cho 3-
(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5.0]
pyrido[4,3-d] pyrimidin-2-on. Hop chat duoc tinh ché theo phuong phap séc ky 1ong
tinh nang cao dao pha (do pH=10) dé thu dugc san pham mong mudn dudi dang chét
rén mau tréng. LC-MS theo Iy thuyét dbi v6i CaoHioFaNaOg [MHH]" m/z: 417.1; theo
thuc nghiém 417,0. IHNMR (300MHz, DMSO0) 8 11,03 (s, 1H), 7,82 (s, 1H), 7.02 (t,
J= 8.2 Hz, 1H), 4,48 (s, 2H), 3,99 (s, 2H), 3,87 (s, 6H), 3,14 — 3,00 (m, 1H), 1,08 —
0,94 (m, 2H), 0,69 — 0,58 (m, 2H).

Vidu 49

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-3,4,7,9-tetrahydro- 1H-pyrolo[3',2":5,6]pyrido
[4,3-d]pyrimidin-2,8-dion
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Bude 1: 4-(etylamino)-1H—pyrolo[2,3—b]pyridin—S-carbaldehyt
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Hdn hop gém 4-010—1H-pyr010[2,3-b]pyridin-S—carbaldehyt (mi sb dinh danh
hoa chét (CAS #) 958230-19-8, Lakestar Tech, Lot: 124-132-29: 3,0g, 17mmol) va
etylamin (10M trong nudc, 8.3ml, 83mmol) trong 2-metoxyetanol (20ml, 200mmol)
dugc gia nhi€t dén 130°C va khudy qua dém. Hdn hop nay duoc dé ngudi dén nhiét do
trong phong, sau do duoc cd dudi diéu kién ap sudt giam. Can duge xu ly bang dung
dich HCI IN (30ml) va khudy ¢ nhiét do trong phong trong thoi gian 1 gio, sau do
dugc trung hoa bang dung dich nuéc NaHCOs bao hoa. Chét két tia duge gom bang
cach loc sau d6 duoc rira bang nude va lam kho dé thu dugc san phim mong mudn
(2,9g, 92%). LC-MS theo ly thuyét dbi v6i CroH12N30 [M+H]" m/z: 190,1; theo thuc
nghiém: 190,1.

Bude 2: 5-{[(2,6-diﬂ0-3,5—dimetoxyphenyl)amino]metyl}—N-etyl-1H-pyrolo[2,3—
b]pyridin-4-amin
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Hén hop gdm 4-(ety1amino)-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt (7,0g,
37mmol), 2,6-diflo-3,5-dimetoxyanilin (9,1g, 48mmol) va axit [(1S)-7,7-dimetyl-2-
oxobixyclo[2.2.1]hept-1-y1] metansulfonic (do Aldrich cung cép., s6 danh muc san

phém 21360: 2g, 7Tmmol) trong céc xylen (250ml) duoc gia nhiét dén nhiét do hoi luu
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vai viée loai bd nude ddng soi béng cach str dung Dean-Stark trong thoi gian 2 ngay
tai thoi didm d6 LC-MS cho thdy phan img da hoan thanh. Hdn hop nay duoc dé ngudi
dén nhiét do trong phong va dung moéi duoc loai bo duéi ap suat giam. Can dugc hoa
tan trong tetrahydrofuran (500ml) va sau d6 dung dich chta 2,0M lithi
tetrahydroaluminat trong THF (37ml, 74mmol) duoc bd sung tir tir va hdn hop thu
dugc duoc khuéy & 50°C trong thoi gian 3 gio, sau do duoc aé ngudi dén nhiét do
trong phong. Phan tng dugc dép t4t bing cach bd sung nudce, dung dich nuéec NaOH
15% va nudce. Hon hop nay duge loc va ria béng THE. Dich loc dugc ¢d va can dugc
rora bﬁmg CH,Cl, va sau do6 dugc loc dé thu dugc san phém tinh khiét (11g, 82%). LC-
MS theo ly thuyét 461 v6i C1sHa1FaN4O2 [M+H] m/z: 363,2; theo thuc nghiém: 363,1.

Budc 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-1 .3.,4,7-tetrahydro-2H-pyrolo
[3'2":5,6]pyrido[4,3-d]pyrimidin-2-on
-
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Dung dich chira triphosgen (5,52, 18mmol) trong tetrahydrofuran (30ml) dugc

Iz _ -

bd sung tir tr vao hon hop gbm 5-{[(2,6-diﬂ0—3,5—dimetoxyphenyl)amino]metyl}-N-
etyl-1H-pyrolo[2,3-b] pyridin-4-amin (5,6g, 15mmol) trong tetrahydrofuran (100ml)
& 0°C va sau d6 hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 6 gio.
Hon hop nay duge lam lanh dén 0°C va sau d6 dung dich nuge natri hydroxit 1,0M
(100ml, 100mmol) duoc bd sung tr tir vao. Hon hop phan tng dugc khudy & nhiét do
trong phong qua dém va chit két tia tao ra dugc gom bang cach loc, ra bang nudc,
va sau do dugc sdy kho dé thu dugc mé san pham tinh khiét mong mudn dau tién. Lop
hitu co trong dich loc dugce tach va 16p nude duoc chiét bang metylen clorua. Lop hiru
co gom lai dugc cb va can duoc nghién béng metylen clorua sau d6 dugc loc va lam
kho dé thu duoc mé san phdm khac (tong 5.5g, 92%). LC-MS theo ly thuyét dbi véi
CioH19F2N4O3 [M+H]" m/z: 389,1; theo thuc nghiém: 389,1.

Budce 4: 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-ety1-3,4,7,9-tetrahydr0-1H—pyrolo [3",2'-
:5,6]pyrido[4,3-d]pyrimidin-2,8-dion
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Pyridini tribromua (11g, 31mmol) dugc bd sung vao hon hop g6m 3-(2,6-diflo-
3,5-dimetoxyphenyl)-1-etyl-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]
pyrimidin-2-on (3,0g, 7,7mmol) trong rugu isopropylic (70ml, 900mmol)/nudc (7ml,
400mmol). Sau d6, hdn hop phan Gng nay duoc khudy & 40°C trong thoi gian 3 gio.
Hon hop nay duogc dé ngudi dén nhiét do trong phong va sau do axit axetic ( 10ml,
200mmol) va kém (5,05g, 77,2mmol) dugc bd sung vao. Hdn hop thu duoc duoc
khuéy & nhiét do trong phong qua dém, sau d6 duoc loc. Dich loc duoc ¢d va can duoc
nghién bang nude (100ml)/AcCN (10ml) va khudy trong thoi gian 30 phut. Chét rin
dugc gom bang cach loc sau do duge sdy kho. Sau do, chit rén duoc khudy bing
CH,Cly/MeOH (100ml/10ml) trong thoi gian 30 phut, sau d6 dugc loc va lam kho aé
thu dugc san phém tinh khiét mong mudn. Dich loc dugce ¢6 va can dugc khuéy voi
AcCN/Nude (40ml/5ml) & 40°C trong thoi gian 10 phut, sau do duoc loc va duoc séy
Kkho dé thu dugc mé san phim khac tinh khiét. LC-MS theo ly thuyét ddi véi
C1oH1oF2N4O4 [M+H]" m/z: 405,1; theo thuc nghiém: 405,2. TH NMR (500MHz,
DMSO-ds): & 1,19 (1, 3H), 3,86 (m, 2H), 3,88 (s, 6 H), 3,90 (m, 2H), 4,61 (s, 2H),
7,03(m, 1H), 7,83 (s, 1H), 11,01 (s, 1H) ppm.

Vidu 50

1-(Xyclopropylmetyl)-3 -(2,6-diflo-3,5 -dimetoxyphenyl)-3,4,7,9-tetrahydro-1 H-
pyr010[3',2‘:5,6]pyrido[4,3-d]pyrimidin—2,8-dion
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Hop chét nay duoc didu ché bang cach &p dung quy trinh tuong tu véi quy trinh
da duoc boe 10 dé tong hop hop chét trong vi du 49 véi 4-(xyclopropylmetylamino)-
1H—pyr010[2,3-b]pyridin-S-carbaldehyt (didu ché trong vi du 1, budce 1) thay thé cho
4-(etylamino)-1H-pyrolo[Z,B-b]pyridin—S—carbaldehyt. LC-MS theo ly thuyét déi vai
Cy H FaN4Oy [MAH]T m/z: 431,2; theo thuc nghiém: 431,1. 'H NMR (500MHz,
DMSO) 8 11,03 (s, 1H), 7,85 (s, 1H), 7.04 (t, J=8,1 Hz, 1H), 4,62 (s, 2H), 3,19-3,87



47570 143/316

Vidu 51

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1,3 4 7-tetrahydro-2H-pyrazolo[4',3":5,6]-
pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 5-{[(2,6-diﬂ0-3,5-dimetoxyphenyl)amino]metyl}—1—(4-metoxybenzy1)-N—
metyl-1H-pyrazolo[3,4-b|pyridin-4-amin
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 39, cdc budc 1 dén 2, tu 1-(4-metoxybenzyl)—4-(metylamino)-1H—
pyrazolo[3,4-b]pyridin-5-carbaldehyt (diéu ché phwong phap nhu da duogc boc 10 trong
WO 2007/134259). Hn hop tho nay duge tinh ché bang sic ky cot cuc nhanh
(MeOH/DCM, 3%-~20%) dé thu dugc anilin dudi dang chét ran mau trang. LC-MS
theo ly thuyét 461 v6i CoaHaeFaNsO3 [M+H] m/z: 470,2; theo thue nghiém 470,2.

Budc 2: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-7-(4-metoxybenzy1)- 1-metyl-1,3,4,7-
tetrahydro—2H-pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin—2-on
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Hop chét nay dugc didu ché bang cach s dung cac quy trinh trong tu nhu néu
trong vi du 39, buéc 3. San phim dugc tinh ché rbémg sic ky coOt cuc nhanh
(EtOAc/hexan, 30%~80%) dé thu duoc ure dudi dang chét rdn mau trang. LC-MS theo
ly thuyét i v6i CasHaaFaNsO4 [M+H]" m/z: 496,2; theo thuc nghiém 496,1.

Burée 3: 3-(2,6-diflo-3, 5-dimetoxyphenyl)-1 _metyl-1,3,4, 7-tetrahydro-2H-pyrazolo [4-
13':5,6]pyrido[4,3-d]pyrimidin-2-on

Dung dich chua 3-(2,6-diﬂo-3,5—dimetoxyphenyl)-7-(4—metoxybenzyl)-1-
metyl-l,3,4,7-tetrahydro-ZH-pyrazolo[4’,3':5,6]pyrido[4,3—d]pyrimidin-2—on (300mg,
0,6mmol) trong TFA (4,0ml) dugc gia nhiét dén 70°C trong thoi gian 2 gio. Dung dich
nay dugc dé nguoi dén nhiét do trong phong va co dudi didu kién ap suat giam. Can
duoc tinh ché theo phuong phap sic ky long tinh nang cao dao pha (do pH=2) dé thu
duoc san pham mong mudn dudi dang chat rén mau trang. LC-MS theo ly thuyét dbi
v6i CH1603NsFy [M+H]" m/z: 376,1; theo thuc nghiém 376,1. "H NMR (300MHz,
DMSO) § 13,67 (s, 1H), 8,41 (s, 1H), 8,24 (s, 1H), 7,06 (t, J = 8,2 Hz, 1H), 4.83 (s,
2H), 3,89 (s, 6H), 3,66 (s, 3H).

Viduy 52

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-1,9-dimetyl-1 3,4, 7-tetrahydro-2H-pyrazolo[4'.3" 5,6-
Ipyrido [4,3-d]pyrimidin-2-on
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Budc 1: 9-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1,3,4,7-tetrahydro-2H-p-
yrazolo[4',3":5,6]pyrido[4,3-d]|pyrimidin-2-on
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N-bromosucxinimit (150mg, 0,86mmol) dugc bd sung vao dung dich chua 3-
(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1.3 4.7-tetrahydro-2H-pyrazolo[4',3":5,6]
pyrido[4,3-d]pyrimidin-2-on (250,0mg, 0,6661mmol) trong CH3;CN (6,0ml) & 0°C.
Hoén hop nay duoc khudy trong thoi gian 2 gio trudce khi duge co duéi diéu kién 4p
suét giam. Can dugc tinh ché bing séc ky cot (MeOH/DCM, 3%-~30%) dé thu duoc
san phim (300,0mg, 99%) dudi dang chat rin mau trang. LC-MS theo Iy thuyét doi
v6i C17H1sBrOsNsFy [M+H]" m/z: 454,0; theo thuc nghiém 454,1.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1,9-dimetyl-1,3 ,4,7-tetrahydro-2H-pyraz-
olo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on

Phtc [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(Il) véi diclometan
(20,0mg, 0,0245mmol) dugc bd sung vao dung dich chira 9-bromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-1,3 4,7-tetrahydro-2H-pyrazolo[4',3":5,6pyrido[4,3-d]
pyrimidin-2-on (80,0mg, 0,176mmol) trong 1,4-dioxan (2,0ml). ZnMe> (0,50ml, dung
dich 2,0M trong toluen, 1,0mmol) duoc bd sung vao dung dich nay. Hon hop thu duoc
dugc gia nhiét dén 100°C trong thoi gian 1 gio trude khi né dugc pha loang bang MeOH
va tinh ché theo phuong phap sic ky long tinh néng cao dao pha (d6 pH=2). LC-MS
theo ly thuyét dbi véi CisHisO3NsFy [M+H]™ m/z: 390,1; theo thuc nghiém 390,1. 'H
NMR (300MHz, DMSO) § 8,22 (s, 1H), 7,03 (t, /= 9,0 Hz, 1H), 4,78 (s, 2H), 3,88 (s,
6H), 3,55 (s, 3H), 2,67 ppm (s, 3H).

Vidu 53

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3.,4,7-tetrahydro- 1H-pyrazolo[4',-
3‘:5,6]pyrido[4,3-d]pyrimidin-9-carbonitril



47570 146/316

~

O

% ‘ F o
WGP S
F =

Ké&m xyanua (12;01ng, 0,099mmol) va [1,1'-bis(diphenylphosphino)feroxen]dic-
lopaladi(IT) da duoc tao phuc voi diclometan (5,0mg, 0,007mmol) dugc bd sung vao
dung dich chtra 9-bromo-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-l-metyl-1,3,4,7-tetrahydro-
2H-pyrazolo[4',3":5,6]pyrido[4,3-d[pyrimidin-2-on (15,0mg, 0,033mmol) trong DMF
(1,0ml). Hon hop thu dugc duoc gia nhiét dén 180°C trong thoi gian 1 gi¢ trude khi nd
dugc pha loang biang MeOH va tinh ché theo phuwong phép sdc ky 1éng tinh nang cao

d40 pha (d6 pH=2). LC-MS theo ly thuyét ddi voi CisHisOsNgFa [M+H]" m/z: 401.1;
theo thuc nghiém 401,1.

Vidu 54

[3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3,4,7-tetrahydro- 1 H-pyrazolo[4'-
3":5,6]pyrido[4,3-d]pyrimidin-9-yl]axetonitril
~

F 0O
o N)J\ N —CN

F P N

N R
(Trimetylsilyl)axetonitril (12ul, 0.086mmol), tiép theo k&m diflorua (5,9meg,
0,057mmol) duoc bd sung vao hén hop gdm (9,9-dimetyl-9H-xanten-4,5-diyl)bis(di-
phenylphosphin) (3,3mg, 0,0057mmol), tris(dibenzylidenaxeton)dipaladi(0) (2,6mg,
0,0029mmol), 9-br0m0—3-(2,6-diﬂo-3,S-dimetoxyphenyl)-l—metyl-l,3,4,7-
tetrahydro-ZH-pyrazolo[4',3‘:5,6]pyrido[4,3-d]pyrimidin-2-on (13,0mg, 0,0286mmol)
trong N,N-dimetylformamit (1,0ml, 13mmol) trong moi trudong nito. Hdn hop phén
ing nay duoc khudy & 140°C trong thoi gian 4,5 gio trong didu kién vi song. Hon hop
nay dugc pha loang bang MeOH va tinh ché theo phuong phap sic ky 16ng tinh ning
cao déo pha (dd pH=2) dé thu dugc san phim. LC-MS theo Iy thuyét doi voi
C1oH1703NgF, [M+H]" m/z: 415,1; theo thuc nghiém 415,1. 'H NMR (400MHz,
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DMSO) § 13,82 (s, 1H), 8,26 (s, 1H), 7,04 (t, /= 8,1 Hz, 1H), 4,80 (s, 2H), 4,59 (s,
2H), 3,88 (s, 6H), 3,52 (s, 3H).

Vidu 55

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-1 -metyl-9-(1 -metylpiperidin-4-y1)-1,3,4,7-
tetrahydro-2H-pyrazolo[4',3':5,6]pyrido[4,3—d]pyrimidin-Z-on

Hop chét nay dugc didu ché tir 9-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-
metyl—l,3,4,7-tetrahydro—ZH-pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin-2-on va 1-
metyl-4—(4,4,5,S-tetrametyl-193,2—dioxaborolan-2-yl)-1,2,3,6-tetrahydro-pyridin bing
cach 4p dung cac quy trinh tuong tu v6i cac quy trinh néu trong vi du 39, buge 7 dén
8. Can dugc tinh ché theo phuong phap sdc ky léng tinh ning cao dao pha (do pH=2)
dé thu dugc san phim dudi dang chét ran mau tring. LC-MS theo ly thuyét dbi voi
Ca3Ha FaNgO3 [M+H]" m/z: 473,2; theo thuc nghiém 473,2.

Vidu 56

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-9-(2-hydroxyety1)- 1-metyl-1,3,4,7-tetrahydro-2H-p-
yrazolo[4',3’:5,6]pyrido[4,3-d]pyrimidin-2-0n

Hén  hop gém 4,4,5,S-tetrametyl-Z—vinyl-1 ,3,2-dioxaborolan (13,6mg,
0,0881mmol), 9-bromo-3-(2,6-diflo-3.5 -dimetoxyphenyl)-1 -metyl-1,3,4,7-tetrahydro-
,2H—pyrazolo[4',3':5,6]pyrido[4,3—d]pyrimidin-2-0n (20,0mg, 0,0440mmol), [1,1'-
biS(diphenylphosphino)feroxen] diclopaladi(Il) da dugc tao phtrc v6i diclometan (theo
ty 1& 1:1) (5,4mg, 0,0066mmol) va kali cacbonat (18,0mg, 0,13mmol) trong 1,4-
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dioxan (0,80ml, 10. mmol) / nuéc (0,20ml, 11mmol) duoc dun nong ¢ 88°C. Sau 1.5
gid, phan ¢ng dugc dép tit bing nudc, chiét bang DCM, lam khan trén NaxSO4 va ¢d
dudi didu kién &p suét giam. Hon hop thd nay duge tinh ché theo phuong phéap sdc ky
¢Ot cuc nhanh (MeOH/DCM, 3%~30%) dé thu duoc 3-(2,6-diflo-3,5-dimetoxyphenyl)-
1-mety1—9-vinyl-l,3,4,7-tetrahydr0-2H—pyrazolo[4‘,3':5,6]pyrido[4,3-d]pyrimidin—z-on.

BH;s-THF (0,40mmol) dugce bd sung vao dung dich chira 3-(2,6-diflo-3,5-dim-
etoxyphenyl)-1-metyl-9-vinyl-1,3 4 7-tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3-d]
pyrimidin-2-on (17,0mg, 0,036mmol) trong THF (1,0ml). Hon hop thu duoc duoc
khudy & nhiét do trong phong trong thoi gian 12 gio trude khi n6 dugc t6i bang NaOH
(2N, 0,2ml) va H2O2 (0,2ml). Hon hop nay duge pha loang bang MeOH va tinh ché
theo phuong phép sdc ky léng tinh ning cao dao pha (d6 pH=2) @& thu duoc san pham
du6i dang chit rin mau trdng, LC-MS theo 1y thuyét dbi voi CioHaoF2NsOs [M+H]"
m/z: 420,1; theo thuc nghiém 420,1.

Vidu 57

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-1,3 4. 7-tetrahydro-2H-pyrazolo[4',3":5,6]
pyrido[4,3-d]pyrimidin-2-on

~
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 51. Can dugc tinh ché theo phuong phéap sdc ky 16ng tinh ndng cao dao pha
(do pH=2) dé thu duoc san pham duéi dang chét rén mau trang. LC-MS theo ly thuyét
dbi voi CigHisOsNsFy [M+H]™ m/z: 390,1; theo thuc nghiém 390,1. 'H NMR
(300MHz, DMSO) § 13,71 (s, 1H), 8,29 (s, 1H), 8,23 (s, 1H), 7,06 (t, J= 8,2 Hz, 1H),
4,83 (s, 2H), 4,19 (q, J = 6.8 Hz, 2H), 3,89 (s, 6H), 1,32 (t, J= 6,8 Hz, 3H).

Vi du 58

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-1,3 .4, 7-tetrahydro-2H-pyrazolo|-
4'3':5.6] pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bing cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 44. Cén dugc tinh ché theo phuong phép sdc ky 16ng tinh néng cao dao pha
(do pH=2) dé thu duge san pham dudi dang chét rin mau trang. LC-MS theo ly thuyét
d6i v6i C1sH1304NsF2 [M+H]" m/z: 406,1; theo thye nghiém 4006,1.

Vidu 59

3'-(2,6-diflo-3,5-dimetoxyphenyl)- 1'-metyl-4',7'-dihydrospiro[xyclopropan-1,9'-pyro-
10[3',2':5,6]pyrido[4,3-d]pyrimidin]-2',8'(1 'H,3'H)-dion
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Budce 1. 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-1-metyl-7-{[2-
(trimetylsilyl)etoxy]metyl}-1,3,4,7-tetra hydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]

pyrimidin-2-on
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=
\N \S'/

Natri hydrua (thé phan tan 60% trong lugng trong dau khoang, 0,013g,
0,32mmol) dugc bd sung vao dung dich chua 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-
metyl-1 ,3,4,7-tetrahydro-2H-pyrolo[3’,2' S5 ,6]pyrido[4,3—d]pyrimidin—Z-on (0,10g,
0,27mmol) trong DMF (0,8ml) ¢ 0°C va duoc khudy trong thoi gian 20 phut. Tiép do,
(trimetylsilyl)etoxymetyl clorua (0,057ml, 0,32mmol) dugc b6 sung vao va hon hop
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phan g nay duoc khudy trong thoi gian 1 gio & 0°C. Hon hop nay dugc pha lodng
bang etyl axetat va sau d6 dugc rira bing nudc, nude mudi, 1am khan trén NazSOq4 va
cd. San phim duoc tich theo phuong phéap séc ky duoc rira giai bing 0% dén 40%
EtOAc/CHyCl. LC-MS theo ly thuyét dbi v6i CosHs1FaN4O4Si (M+H)" m/z: 505,2;
theo thuc nghiém 505,2.

Buée 2. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-7-{ [2-(trimetylsilyl)etoxy|metyl -
3,4,7,9-tetra hydro- H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2,8-dion
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Pyridini tribromua (0,299g, 0,84 1mmol) dugc bd sung vao hén hop gbm 3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-metyl-7-{ [2-(trimetylsilyl)etoxy]metyl}-1,3,4,7-
tetrahydr0-2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-Z—on (0,12g, 0,24mmol) trong
reou isopropylic (2ml)/nude (0,12ml), va sau do hdn hop phan tng duoc khudy &
50°C trong thoi gian 2 gio. Hon hop nay duoc dé nguoi dén nhiét do trong phong va
sau d6 axit axetic (0,9ml) va kém (0,157g, 2,40mmol) dugc bd sung vao. Hon hop nay
duoc khuéy trong thoi gian 6 gio, sau do dugc loc va dung mdi dugc loai bo. Cén duoc
pha lodng bang metylen clorua, va sau d6 dugc rua bang dung dich NaHCOs bdo hoa,
nudc, va nude mudbi. L6p hitu co duge lam khan trén Na,SO4 sau dé duoc loc va co
diac. Céan dugce tinh ché theo phuwong phap sic ky dugc ria giai bang 0% dén 50%
EtOAc/CH,Cly. LC-MS theo Iy thuyét dbi voi CaaHs1F2N4OsSi (M+H)" m/z: 521,2;
theo thuc nghiém: 521,1.

Budce 3. 3'-(2,6—diﬂ0-3,S-dimetoxyphenyl)-1'-metyl-4',7'-dihydrospir0[Xyclopropan-
l,9'-pyrolo[3’,2’:5,6]pyrido[4,3-d]pyrimidin]-Z’,S‘(1’H,3'H)-di0n

Nito duoc suc qua dung dich chira 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-
7-{[2-(trimetylsilyl)etoxy]metyl}-3 4,7,9-tetrahydro-1H-pyrolo[3',2":5,6]pyrido[4,3-
d]pyrimidin-2,8-dion (100,0mg, 0,192mmol) trong DMF (2,0ml) trong thoi gian 20
phut, sau do xezi cacbonat (190mg, 0,58mmol) va 1-bromo-2-cloetan (48ul,

0,58mmol) dugc bd sung trong mdi truong nito. Sau khi dugc khuéy & nhiét do trong
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phong qua dém, hdn hop nay dugce loc va sau d6 dung moi dugc loai bo dudi ap suat
giam. Can dugc hoa tan trong CH2Clz (0,5ml) va sau do TFA (0,8ml) duoc bd sung
vao va hdn hop phan Gng nay dugc khudy trong thoi gian 1 gio. Dung moi duoc loai
bé va cin dugc hoa tan trong metanol (2ml) va sau do etylendiamin (0,15ml) dugc bd
sung vao va hon hop nay duge khudy & nhiét do trong phong trong thoi gian 2 gio. San
pham dugc tinh ché theo phuong phéap sdc ky 16ng cao ap diéu ché (46 pH=2). LC-MS
theo Iy thuyét déi voi CaoH1oF2NsOs (M+H)" m/z: 417,1; theo thue nghiém: 417.1. 'H
NMR (500MHz, DMSO) § 11,31 (s, 1H), 7,90 (s, 1H), 7,01 (t, J=28,1 Hz, 1H), 4,59
(s, 2H), 3,87 (s, 6H), 3,14 (s, 3H), 1,92 — 1.87 (m, 2H), 1,49 — 1,43 (m, 2H).

Vi du 60

7-(2,6-diﬂ0-3,5—dimet0xypheny1)—3,6,7,9-tetrahyd‘ro-8H-pyrolo[2,3-c]—2,7-
naphthyridin-8-on
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Budce 1. N—[(4-clo-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3-b]pyridin-S-
yl)metyl]-2,6-diflo-3,5-dimetoxyanilin
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Natri hydrua (thé phén tén 60% trong luong trong dau khoang, 48mg,
1,19mmol) duoc b6 sung vao dung dich chira N-[(4-clo-1H-pyrolo[2,3-b]pyridin-5-
yl)metyl]-2,6-diﬂ0-3,5-dimetoxyanilin (0,35g, 0,99mmol) trong DMF (3,0ml) & 0°C.
Hoén hop nay duoc khudy trong thoi gian 20 phut, sau d6 trimetylsilyletoxymetyl
clorua (0,210ml, 1,19mmol) dugc bd sung vao va hdn hop phéan Gmg nay dugc khudy

trong thoi gian 1 gio & 0°C. Hon hop nay dugce pha loang bang etyl axetat va sau do
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duoc rira bang nudc va nude mudi. Lop hiru co duoc lam khan trén NaxSO4 va co. Cén
dwoc tach theo phuong phap sic ky duoc rira giai bang 0% dén 10% EtOAc/CH,Cly.
LC-MS theo Iy thuyét déi v6i CarFlasCIFaN3O3Si (MHH)" m/z: 484,25 theo thyc
nghiém: 484,2.

Buéce 2. 7—(2,6-diﬂ0-3,S-dimetoxyphenyl)-3~{[2-(trimetylsilyl)etoxy]metyl}—3,6,7,9-
tetrahydro~8H-pyrolo[2,3-c]—2,7-naphthyridin-8-0n
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Diéu ché kali etyl malonat: Binh déay tron hai ¢d dung tich 100ml dugc nap
dietyl malonat (22,0mmol), nudc (20,5mmol) va etanol (20ml), va sau d6 hon hop
phan Ung dugc khudy & 40°C. Dung dich chira kali tert-butoxit (2,24g, 20,0mmol)
trong etanol (20ml) dugc bd sung nhé giot trong thoi gian 30 phut. Sau khi bd sung
hét, hdn hop phan tmg nay duge khudy ¢ 40°C dén khi tidu thu hét nguyén liéu ban
d4u. Hon hop phan tmg duoc co, sau do dietyl ete (20ml) dugc bd sung vao. Chét ran
tao ra dugc thu gom bang cach loc, 1an luwot rira bang hon hop gOm dietyl ete va etanol

theo ty 1¢ 1:1, sau d6 1a dietyl ete. Chét rin duge lam kho dé thu duoc mubi cia kali.

Hdn hop gém N—[(4-clo-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3-
b]pyridin-5-yl) metyl]-2,6-diﬂo-3,S-dimetoxyanilin (200,0mg, 0,4132mmol), kali etyl
malonat (140mg, 0,83mmol), dixyclohexyl(Z',6'-diisopropoxybiphenyl—Z-yl)phosphin
(5,8mg, 0,012mmol) va n-alylpaladi clorua dime (14mg, 0,037mmol) trong mesitylen
(2,0ml) dugce rut khi va duoc nap nito 3 1an. Hon hop phan tng duoc khuéy & 160°C
qua dém. Hon hop nay dugc dé nguoi dén nhiét do trong phong va loc sau d6 dugc rua
bang etyl axetat. Dich loc duoc co. Cian duoc tinh ché theo phuong phap sdc ky dugc
rira giai bing 0% dén 40% EtOAc/CH:Cl. LC-MS theo 1y thuyét dbi voi
CaaH30F2N304Si (M+H)" m/z: 490,2; theo thuc nghiém: 490,2.

Budc 3. 7-(2,6-diﬂ0-3,S-dimetoxyphenyl)-B,6,7,9-tetrahydro-8H-pyrolo[2,3-c]-2,7—
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naphthyridin-8-on

Axit trifloaxetic (1,0ml) dugc bd sung vao dung dich chtra 7-(2,6-diflo-3,5-di-
1netoxyphenyl)—3—{[2-(trimetylsilyl)etoxy]metyl}—3,6,7,9—tetrahydro—8H—pyr010[2,3—
c]-2,7-naphthyridin-8-on (60,0mg, 0,122mmol) trong metylen clorua (1,0ml). Hon
hop nay dugce khudy & nhiét do trong phong trong thoi gian 2 gio, sau do duoc co. Cén
duogc hoa tan trong metanol (1,0ml), sau do etylendiamin (0,2ml) duoc bd sung vao.
Hoén hop thu duge duge khuéy & nhiét do trong phong qua dém. San phém duoc tinh
ché theo phuong phép séc ky 1ong cao p diéu ché (4o pH=2). LC-MS theo ly thuyét
d6i voi CisHigFaN303 (M+H)" m/z: 360,1; theo thuc nghiém: 360.2. H NMR
(500MHz, DMSO) § 11,77 (s, 1H), 8,17 (s, 1H), 7,53 — 7,48 (m, 1H), 7,05 (t, /= 8,2
Hz, 1H), 6,64 — 6,60 (m, 1H), 4,90 (s, 2H), 4,06 (s, 2H), 3,89 (s, 6H).

Viduo6l

7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9-mety1-3,6,7,9-tetrahydro—8H-imidazo [4',5":5,6]-
pyrido[4,3-d]pyrimidin-8-on
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Bude 1: 6—bromo-7-clo-3-{[2-(trimetylsilyl)etoxy]metyl}-3Himidazo[4,5-b]pyridin
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Natri hydrua (thé phan tan 60% NaH trong dau khoang, 125mg, 3,13mmol)
dugc bo sung tng phan vao dung dich chira 6-bromo-7-clo-3H-imidazo[4,5-b]pyridin
(560mg, 2,4mmol, do PharmaBlock Inc. cung cép, sb danh muc sén pham #PB02862)
trong N,N-dimetylformamit (10ml) & 0°C. Hon hop thu dugc duogc khudy ¢ 0°C trong
thoi gian 30 phut. Tiép do, [B-(trimetylsilyl) etoxy]metylclorua (0,51ml, 2,89mmol)
duoc bd sung vao va hdn hop phan tng nay dugc khudy trong thoi gian 2 gio ¢ 0°C.

Phan tng dugc dp tht bing dung dich nuéec NH4Cl bao hoa sau d6 duge chiét bang
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etyl axetat. L6p hitu co duge rua bang nude, nudc mudi sau d6 dugce lam khan trén
NaSO4 va ¢d. Can dugc tinh ché theo phuong phap sic ky trén cot silicagel dugc rira
giai bang 0% dén 10% EtOAc/DCM dé thu dugc san pham mong mudn (615mg, 70%)
dudi dang diu mau vang. LC-MS theo ly thuyét déi v6i CiaHigBrCIN3OSi [M+H]”
m/z: 362,0; theo thuc nghiém: 362,0.

Bude 2: 7—010-3—{[2-(trimetylsi1y1)etoxy]metyl}-6—viny1—3H-imidazo[4,5-b]pyridin
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Dung dich chba 6-bromo-7-clo-3-{[2-(trimetylsilyl)etoxy]metyl }-3H-
imidazo[4,5-b]pyridin (615mg, 1,70mmol), 4-metyl-2,6-dioxo-8-
vinyltetrahydro[1,3,2] oxazaborolo[2,3-b][1,3,2]oxazaborol-4-ium-8-uide (326mg,
1,78mmol), kali  cacbonat (470mg, 3,4mmol) va bis(di-tert-butyl(4-d-
imetylaminophenyl)phosphin)diclopaladi (1) (do Aldrich cung cép, s6 danh muc san
phém 678740; 36mg, 0,05mmol) trong 1,4-dioxan (9ml, 100mmol) va nudce (1ml,
60mmol) dugc rat khi, sau do dugc nap nito ba 1an. Hon hop thu dugc duoc gia nhiét
dén 95°C va khudy trong thoi gian 5 gio, tai thoi diém d6 LC-MS cho thay rang phan
trng da hoan thanh. Hon hop nay duoc dé ngudi dén nhiét do trong phong, pha loang
bang EtOAc, sau d6 dugc rira bang nudc va nude mubi. Lép hitu co duge lam khan
trén NazSO4 va ¢d. Cén dugc tinh ché theo phuong phap sdc ky trén cot silicagel duoc
rira gidi bing 0% dén 10% EtOA¢/DCM dé thu duoc sin phém mong muén (454mg,
86%) du6i dang dau mau vang. LC-MS theo ly thuyét déi voi CraHa CIN3OSi [MAH]”
m/z: 310,1; theo thuc nghiém: 310,0.

Budc 3: 7-clo-3-{[2-(trimetylsilyl)etoxy |metyl} -3H-imidazo[4,5-b]pyridin-6-
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carbaldehyt

N-metylmorpholin N-oxit (257mg, 2,20mmol), tiép theo osmi tetraoxit (4%

trong lugng trong nudc, 0,46ml, 0,073mmol) duoc bd sung vao dung dich chira 7-clo-
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3-{[2-(trimetylsilyl)etoxy|metyl} -6-vinyl-3H-imidazo[4,5-b]pyridin (454mg,
1,46mmol) trong rugu tert-butylic (10ml, 100mmol) va nudc (2ml, 100mmol). Hon
hop phan ung dugc khudy & nhiét do trong phong qua dém. Sau d6, hon hop nay dugc
pha lodng bang nudc va chiét bang EtOAc. Ldp hitu co dugce rira bang nudc mudi sau
d6 dugc 1am khan trén NaxSO4 va 6. Cén duoc hoa tan trong tetrahydrofuran (1 1ml,
140mmol) va nude (5,5ml, 3,0E2mmol), sau do dugc lam lanh dén 0°C. Natri periodat
(940mg, 4,4mmol) va axit axetic (21pl, 0,37mmol) duoc bd sung vao dung dich nay.
Sau khi duoc khudy & 0°C trong thoi gian 2 gi0, hdn hop phan tmg nay dugc pha lodng
bang nudc, sau do duge chiét bang EtOAc. Lop hitu co dugc rira bing nudc mudi sau
d6 duoc lam khan trén NaxSOa va c6. Cén duoc tinh ché.theo phuong phap sac ky trén
cot silicagel dugc rira giai bang 0% dén 20% EtOAC/DCM dé thu dugc san phdm mong
mubdn (290mg, 63%) dudi dang chét rén mau trang. LC-MS theo ly thuyét dbi voi
C13H19CIN30,Si [M+H]" m/z: 312,1; theo thuc nghiém: 312,0.

Budc 4: 7-(metylamino)-3H-imidazo[4,5-b]pyridin—6—carbaldehyt

O|HN
x—N
A\
L
NH

Metylamin (33% trong lugng trong EtOH, 2ml, 16mmol) dugc bd sung vao
dung dich chuira 7-clo-3-{[2-(trimetylsilyl)etoxy]metyl}-3H—imidazo[4,5-b]pyridin—6-
carbaldehyt (225mg, 0,722mmol) trong 2-metoxyetanol (2ml). Hén hgp nay duoc
khudy & 110°C trong éng nghiém da bit kin qua dém. Hoén hop nay dugce c6 va can
duoc hoa tan trong 10ml dung dich 0,5 N HCI va khudy & nhiét do trong phong trong
thoi gian 1 gio. Hon hop nay duge trung hoa bang dung dich nudec NaHCO; bao hoa.

Chét két tha mau tring thu dugc duge gom bang cich loc sau d6 duoc sdy kho.

Chét rén néu trén dugc hoa tan trong 3ml DCM va 3ml TFA duge b sung vao.
Dung dich trong subt thu duge duoc khudy & nhiét do trong phong trong thoi gian 1
gio. Hon hop phan Gmg nay duoc ¢o sau do dugc sdy kho trong chén khong. San pham
thé duoc st dung & budc tiép theo ma khong cAn tinh ché thém. LC-MS theo 1y thuyét
46 v6i CsllsN4O [M+H]" m/z: 177,1; theo thuc nghiém: 177,1.

Budc 5: 6-{[(2,6-diﬂo-3,5-dimetoxyphenyl)amino]metyl}-N-metyl-3H-imidazo[4,5-
b]pyridin-7-amin
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Hon hop gdbm  7-(metylamino)-3H-imidazo[4,5 -b]pyridin-6-carbaldehyt
(100mg, 0,6mmol), 2,6-diflo-3,5-dimetoxyanilin (160mg, 0,85mmol) va axit D-(+)-
10-camphorsulfonic (40mg, 0,2mmol) trong toluen (20ml, 200mmol) duoc gia nhiét
dén nhiét do hoi luu véi viée loai bo nude ddng so6i bing thiét bi Dean-Stark. Hon hop
nay dugc hdi luu trong thoi gian 24 gid, sau d6 dugc dé ngudi dén nhiét do trong phong
va 6. Can duoc hoa tan trong tetrahydrofuran (15ml, 180mmol) va lam lanh dén 0°C,
sau do lithi tetrahydroaluminat (75mg, 2,0mmol) duoc bd sung timg phan vao hon hop
trén. Hon hop phan g nay dugc ning nhiét do 1én dén 45°C va khudy trong thoi gian
1 gio. Phan Gng dugce dép t4t bang cach bd sung 0,1ml nude, sau d6 0,1ml dung dich
NaOH 15%, tiép theo 1a 0,3ml nudc. Hon hop nay dugc khudy trong thoi gian 10 phit,
sau do duoc loc. Dich loc dugce cd va can dugc tinh ché bang cot duge rira giai bang
0% dén 10% (MeOH/DCM dé thu dugc san phém mong mudn (155mg, 80%) dudi
dang chét rin mau vang. LC-MS theo ly thuyét dbi véi CieHisFaNsOa [M+H]" m/z:
350,1; theo thuc nghiém: 350,0.

Budce 6: 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9-mety1-3,6,7,9-tetrahydro—8H-
imidazo[4',5":5,6]pyrido[4,3-d]pyrimidin-&-on

Trietylamin (0,31ml, 2,2mmol), tiép theo 1a triphosgen (140mg, 0,49mmol)
dugc bd sung vao dung dich chira 6-{[(2,6—diﬂo-3,5-dimetoxyphenyl)amino]metyl}-
Nmetyl-3H-imidazo[4,5- b]pyridin-7-amin (155mg, 0,44mmol) trong tetrahydrofuran
(5ml, 60mmol). Huyén phi mau vang thu duge dugc khudy & nhiét do trong phong
trong thoi gian 1 gio, sau d6 Sml dung dich nudc NaOH 1IN duogc bd sung vao. Sau
khi duoc khudy & nhiét do trong phong trong thoi gian 30 phut, hdn hop nay dugc pha
lodng bang EtOAc. Lop hitu co duge rua bang nudc, nudc mudi, sau d6 duoc lam khan
trén Na,SO4 va ¢o. Can duoc hoa tan trong MeOH va tinh ché theo phuong phéap sdc
ky long cao ap diéu ché (do6 pH=2, ACN/nuéc) dé thu duge san pham mong mudn

dudi dang chét rin mau traing. LC-MS theo ly thuyét ddi voi Ci7HieFaNsOs [M+H]
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m/z: 376,1; theo thuc nghiém: 376, 1. 'H NMR (500MHz, DMSO) 8 8,41 (s, 1H), 8,10

(s, 1H), 7,05 (t,J = 8,2 Hz, 1H), 4,83 (s, 2H), 3,89 (s, 6H), 3,85 (s, 3H).

Vidu 62

3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-4,7-dihydr0pyrazolo[4’,3':5,6]pyrido [3,4-
e][1,3]oxazin-2(3H)-on
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N, N-diisopropyletylamin (3,10ml, 17,8mmol) va metansulfonyl clorua (820l
11mmol) 1an lugt dugc bd sung vao dung dich dang khudy chira [4-clo-1-(4-metoxy-
benzyl)-1H—pyrazolo[3,4-b]pyridin-5-yl]metanol (2,70g, 8,9mmol) (Lakestar Tech:
mé #123-017-22) trong metylen clorua (30ml, 500mmol) & 0°C. Sau 15 phit, hén hop
phan Gng dugc nang nhiét do 1én dén nhiét do trong phong. Sau 2 gio nita, phan tng
duoc dap tit béng dung dich nudc NaHCO; bao hoa, sau do6 duogc chiét bang metylen
clorua. Céc 1ép hitu co gom lai dugce lam khan trén MgSOs, va sau do duge cd. Can
(2,50g) dugc su dung truc tiép & budce tiép theo ma khong can tinh ché thém. LC-MS
theo 1y thuyét dbi vi CisH1sCLN;O (MHI)": m/z = 322,1; theo thuc nghiém: 322.1.

Bude 2: N-{[4-clo-1 -(4-metoxybenzyl)—1H-pyrazolo[3,4-b]pyridin-5-yl]metyl}—2,6-

diflo-3,5-dimetoxyanilin
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Huyén phu dic dugc khudy chtra 2,6-diflo-3,5-dimetoxyanilin (0,88,
4,6mmol) va 4-clo-5-(clometyl)-1-(4-metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin
(1,00g, 3,10mmol) trong N,N-diisopropyletylamin (15ml) dugc gia nhiét dén 90°C.
Sau 8 gio, cac chét bay hoi dugc loai bé dudi diéu kién ap suét giam va cdn duoc tinh
ché trén cot cuc nhanh (rra giai bang 0% dén 45% EtOAc trong hexan) dé thu duoc
san phdm mong muén dudi dang chat ran mau trang (1,02g, 71%). LC-MS theo ly
thuyét ddi v6i CasHaaCIFaN4Os (M+H)™: m/z = 475,1; theo thuc nghiém: 475,1.

Budc 3: N-{[4-(alyloxy)-1 -(4-metoxybenzyl)-1H-pyrazolo[3,4-b]pyridin-5-yl]
metyl}-2,6-diflo-3,5-dimetoxyanilin

=z
=z

Natri hydrua (60% trong luong trong dau khoéang, 34mg, 0,84mmol) dugc bd
sung vao dung dich dang khudy chira 2-propen-1-ol (43ul, 0,63mmol) trong N,N-
dimetylformamit (9ml, 100mmol) ¢ 0°C. Sau 15 phut, N-{[4-clo-1-(4-metoxybenzyl)-
lH—pyrazolo[3,4-b]pyridin—S-yl]metyl}-2,6—diﬂ0-3,S-dimetoxyanilin (200mg,
0,4mmol) dugc bd sung vao va hdn hop thu duge duge gia nhiét dén 100°C. Sau khi
duoc khudy ¢ 100°C trong thoi gian 30 phut, hon hop phan g nay dugc dé nguoi dén
nhiét do trong phong va duoc toi bang dung dich nudc NH4Cl bao hoa, sau do dugc
chiét bang metylen clorua. Céac 16p hiru co gom lai dugc lam khan trén MgSOas, va sau
d6 duogc co. Can (0,2g, 96%) dugc st dung truc tiép o budc tiép theo ma khong can
tinh ché thém. LC-MS theo ly thuyét dbi véi CaeHarFaN4Os (M+H)": m/z = 497,2; theo
thuc nghiém: 497,1

Budc 4: {[4-(a1yloxy)-1-(4-metoxybenzy1)—1H-pyrazolo[3,4-b]pyridin-5 -yljmetyl}
(2,6-diflo-3,5-dimetoxyphenyl)carbamic clorua

e
F AN
S aes
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I:CI (0] N \
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Trietylamin (84,2ul, 0,604mmol) va triphosgen (134mg, 0,453mmol) lan luot
duoc bd sung vao dung dich dang khudy chitra N-{[4-(alyloxy)-1-(4-metoxybenzyl)-
lH-pyrazolo[3,4-b]pyridin-5-yl]metyl}-2,6-diﬂo—3,S-dimetoxyanilin (150mg,
0,30mmol) trong THF (6ml) & nhi€t do trong phong. Sau 3 gio, hon hop phan ung
duoc toi biang dung dich nude NH4Cl bao hoa, sau d6 duoc chiét bang metylen clorua.
Céac 16p hitu co gom lai dugc 1am khan trén MgSQs, va sau d6 duge co. Céan (0,16g,
95%) dugc st dung truc tiép & budc tiép theo ma khong cin tinh ché thém. LC-MS
theo ly thuyét d6i v6i CarHasCIF2N4Os (M+H)™: m/z = 559,2; theo thyc nghiém: 559,2.

Budce 5: 3-(2,6-diﬂ0-3,5—dimetoxyphenyl)—4,7-dihydr0pyrazolo[4',3':5,6]pyrido[3,4-
e][1,3]oxazin-2(3H)-on

Rodi clorua trihydrat (7,95mg, 0,0302mmol) dugc b sung vao dung dich dang
khudy  chta {[4-(alyloxy)-1-(4-metoxybenzyl)-1H—pyrazolo[3,4-b]pyridin-5-yl]
metyl}(2,6-diﬂ0-3,5-dimetoxyphenyl)carbamic clorua thd (0,16g, 0,287mmol) trong
THE (0,5ml) /1-propanol (3ml, 40mmol). Sau do, hon hop nay dugc lam 4m dén 90°C.
Sau 2 gio, phan Gmg duoc dép tat bang dung dich nudec NH4Cl bdo hoa, sau do dugce
chiét bng metylen clorua. Céc 16p hiru co gom lai duoc lam khan trén MgSOu, va sau
d6 duogc cd. Can dugc hoa tan trong axit trifloaxetic (2ml, 20mmol) va gia nhiét dén
75°C trong thoi gian 1 gio. Sau do, cac chét bay hoi dugc loai ra dudi diéu kién ap
suét giam va can dugc tinh ché theo phuong phap RP-HPLC (cot XBridge C18, rua
giai bang gradien axetonitril/dung dich nudc chira 0,05% TFA, voi luu tbe 60ml/phut)
@ thu dugc san phdm mong mudn (50mg, 46%) dudi dang mudi TFA ctano. LC-MS
theo ly thuyét d6i v6i CreHi3FaN4Og (M+H)": m/z = 363,1; theo thuc nghiém: 363,1;
'H NMR (500MHz, DMSO-ds): & 8,41(s, 1 H), 8,26 (s, 1 H), 7,14 (t, J= 10,0 Hz, 1
H), 4,99 (s, 2 H), 3,92 (s, 6 H) ppm.

Vi du 63

3-(2-010-6—ﬂ0-3,S-dimetoxyphenyl)- 1-etyl-3,4,7,9-tetrahydro- 1H-pyrolo[3'.2":5,6]
pyrido [4,3-d]pyrimidin-2,8-dion
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Bude 1: N-(2-flo-3,5-dimetoxyphenyl)axetamit
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1-(clometyl)—4-ﬂo-1,4-diazoniabixyclo[2.2.2]octanditetraﬂoborat (Alfa Aesar,
s6 thir tu danh muc # 1.17003: 29g, 81mmol) dugc bd sung vao dung dich chira N-
(3,5-dimetoxyphenyl)axetamit (14,8g, 75,8mmol) trong axetonitril (200ml). Huyén
pht thu duoc khudy ¢ nhiét do trong phong qua dém sau do duoc ¢ dudi didu kién ap
suét giam. Cén dugc hoa tan trong etyl axetat (AcOFEt), sau do dugc rua bang dung
dich nuéc NaHCO;3 bdo hoa va nude mudi. Lép hitu co duge lam khan trén NaSOy4
sau d6 duoc loc va ¢6. Cén dugc tinh ché theo phuong phap sic ky dugce rua giai bing
0% dén 50% AcOEt trong hexan dé thu duoc san phém mong mubn (7,8g, 48%). LC-
MS theo Iy thuyét déi véi CioH1sFNOs (M+H)" m/z: 214,1; theo thuc nghiém 214.0.

Budce 2: N-(2-clo-6-flo-3,5-dimetoxyphenyl)axetamit

Sulfuryl clorua (1,3ml, 16mmol) dugc bd sung nho giot vao dung dich chira N-
(2-ﬂ0-3,5-dimetoxyphenyl)axetamit (3,50g, 16,4mmol) trong axetonitril (40ml) &
0°C. Dung dich mau vang thu dugc duoc nang nhiét do 1én dén nhiét do trong phong
va khudy trong thoi gian 30 phut. Tiép do, phan tng duoc dép t4t bang cach bd sung
nho giot dung dich NaHCO3 béo hoa (25ml). Chét két tha duoc gom bang cach loc sau
d6 duoc rira bang nude, va lam khd dé thu duoc san pham mong mubn (3,0g, 77%).

LC-MS theo ly thuyét d6i voi CroH1CIFNO3 (M+H)" m/z: 248,0; theo thuc nghiém
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248.0.

Buéc 3: 2-clo-6-flo-3,5-dimetoxyanilin

Cl

? NH,
F

Dung dich chira 2,0M kali hydroxit trong nudc (60ml) duoc bd sung vao dung
dich chira N-(2-clo-6-flo-3,5-dimetoxyphenyl)axetamit (3,0g, 12mmol) trong etanol
(120ml). Dung dich thu dugc duoc hoi luu qua dém sau dé duogc aé nguoi dén nhiét
do trong phong va co dé loai bo etanol. Chat két ta duge gom bang cach loc sau d6
duoc rira bang nudc va hexan, sau do dugc sdy kho dé thu duoc san pham (1,44g,
58%). LC-MS theo ly thuyét ddi voi CsHigCIFNO: (M+H)" m/z: 206,0; theo thyuc
nghiém 206,1.

Budc 4: 5-{[(2-010-6—ﬂ0-3,5-dimetoxyphenyl)amino]metyl}—N—etyl-1H—pyrolo[2,3-
b]pyridin-4-amin

O/
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0 NH HNT
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Hdn hop gom 4-(etylamino)-1H-pyrolo[2,3-b]pyridin-S-carbaldehyt (vi du 49,
bude 1: 1,6g, 8,3mmol), 2-clo-6-flo-3,5-dimetoxyanilin (1,7g, 8,3mmol) va axit [(15)-
7,7-dimetyl-2-oxobixyclo[2.2. 1Thept-1-yl]metansulfonic (do Aldrich cung cép, sb thtt
ty danh muc # 21360: 0,6g, 2mmol) trong toluen (200ml, 2000mmol) duoc gia nhiét
dén nhiet do hdi luu véi viée loai bo nude dong soi bang céch st dung thiét bi Dean-
Stark trong thoi gian 4 ngay. Hdn hop phan ng nay duoc dé ngudi dén nhiét do trong
phong va c6. Can dugc hoa tan trong tetrahydrofuran (40ml) va sau do lithi
tetrahydroaluminat (0,78g, 21mmol) duoc bd sung nho giot vao. Hoén hop nay duoc
khudy & 50°C trong thoi gian 3 gio, sau d6 dugc dé ngudi dén nhiét do trong phong.
Phan ung dugc dap t4t bang cach bd sung nudc (0,8ml), 15% dung dich nude NaOH

(0,8ml), sau do la bd sung nude (2,4ml) vao. Hdn hop nay duoc loc va rua bang THEF.
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Dich loc duoc ¢6 va can duge tinh ché theo phuong phap sic ky duoc rira giai bing
0% dén 5% MeOH trong CH,Cl, d& thu dugc san pham mong mubn (1,1g, 35%). LC-
MS theo ly thuyét d6i v6i Ci1sHa1CIFN4O, (M+H) m/z: 379,1; theo thuc nghiém
379,1.

Bude 5: 3-(2-010-6-ﬂo-3ﬁ-dimetoxyphenyl)-l—etyl-1,3,4,7-tetrahydro—2H—pyrolo [3',2'-
:5,6]pyrido[4,3-d]pyrimidin-2-on
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Trietylamin (2,8ml, 20mmol) dugc bd sung vao hdn hop gdm 5-{[(2-clo-6-flo-
3,5-dimetoxyphenyl)amino]metyl}-N-etyl- 1H-pyrolo[2,3-b]pyridin-4-amin (1,558,
4,09mmol) trong tetrahydrofuran (30ml) & 0°C, tiép theo bd sung dung dich chira
triphosgen (1,8g, 6,Immol) trong tetrahydrofuran (8ml). Hon hop thu duge duoc
khudy & nhiét do trong phong trong thoi gian 3 gio, sau d6 dugc lam lanh dén 0°C va
sau do dung dich nudce natri hydroxit 1,0M (30ml) duoc bd sung tir tir vao. Sau khi
khudy & nhiét do trong phong qua dém, hén hop phén tng sau do dugc chiét bang
CH,Cla. L6p hitu co duoc rita bing nuée mudi sau do dugce lam khan trén NaxSO4 va
c0. Can dugc tinh ché theo phuong phap sdc ky dugce rira giai bing 0% dén 5% MeOH
trong CH2Cl, & thu duge san pham mong mudn (1,1g, 66%). LC-MS theo ly thuyét
dbi v&i CroH19CIFN4O3 (M+H)' m/z: 405,1; theo thuc nghiém: 405,1.

Budc 6: 3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1-etyl-3 4.7 9-tetrahydro-1H-pyrolo[3',2-
:5,6]pyrido[4,3-d]pyrimidin-2,8-dion

Pyridini tribromua (3,5g, 9,8mmol) duoc bd sung vao hdn hop gom 3-(2-clo-6-
ﬂo—3,5-dimetoxyphenyl)-l-etyl-1,3,4,7-tetrahydro-ZH-pyrolo[3',2':5,6]pyrido[4,3—d]
pyrimidin-2-on (1,14g, 2,82mmol) trong ruou isopropylic (10ml, 100mmol) va nudc
(0,8ml, 40mmol). Hoén hop thu duge dugc khuéy & 30°C qua dém, sau do dugc dé
ngudi dén nhiét do trong phong va axit axetic (10ml, 200mmol) va kém (1,84g,
28.2mmol) dugc bd sung vao. Sau khi khudy & nhiét do trong phong trong thoi gian 2

gio, hdn hop nay duge loc va dich loc duoc ¢b. Can duge chuan do bang nudc va chat
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két tha duogc gom lai béng cach loc sau d6 duogc rira béng nuée. Chét rin duoc tinh ché
theo phuong phép sic ky duoc rira giai bang 0% dén 5% MeOH trong CHxCl, dé thu
duoc san phim mong mudn. LC-MS theo ly thuyét dbi vai CroH19CIFN4O4 (M+H)"
m/z: 421,1; theo thuc nghiém: 421,0. 'H NMR (500MHz, DMSO) 6 11,02 (s, 1H),
7,83 (s, 1H), 7,01 (d, J=7,7 Hz, 1H), 4,56 (s, 2H), 3,94 - 3,85um, 10H), 1,19 (, J =
7,0 Hz, 3H).

Vidu 64

1-xyclobutyl-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-3,4,7,9-tetrahydro- IH-pyrolo[3',2":5.-
6]pyrido[4,3-d]pyrimidin-2,8-dion
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Bude 1: 1-Xyclobutyl-3—(2,6-diﬂo-3,S-dimetoxyphenyl)-1,3,4,7-tetrahydro—2H-pyro1—
0[3',2":5,6|pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céac quy trinh tuong tu nhu néu
trong vi du 45, trong do xyclobutylamin thay thé cho xyclopropylamin. LC-MS theo
Iy thuydt ddi voi C21HaFaNaOs (M+H)" m/z: 415.2; theo thue nghiém: 415,1.

Bude 2: 1-xyclobuty1-3-(2,6—diﬂo-3,5-dimetoxyphenyl)-3,4,7,9-tetrahydro—lH—pyrol-
0[3",2":5 ,6]pyrido[4,3-d]pyrimidin—2,8—dion

Hop chét nay duge didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 63, budc 6 trong do 1-xyclobutyl-3-(2,6-diﬂ0—3,S—dimetoxyphenyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3’,2‘:S,6]pyrido[4,3—d]pyrimidin-2—on thay thé cho 3-(2-
clo-6-flo-3,5-dimetoxyphenyl)-1-etyl-1,3 4 7-tetrahydro-2H-pyrolo
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[3',2"5,6]pyrido[4,3-d]pyrimidin-2-on. LC-MS theo 1y thuyét ddi v6i CoHa1FaN4Os
(M+H)" m/z: 431,2; theo thyc nghiém: 431,1. 'H NMR (500MHz, DMSO) 6 11,00 (s,
1H), 7,86 (s, 1H), 7,02 (t, J = 8,2 Hz, 1H), 4,53 (s, 2H), 4,51 — 4,42 (m, 1H), 3,88 (s,
6H), 3,80 (s, 2H), 2,64 —2,53 (m, 2H), 2,32 - 2,22 (m, 2H), 1,77 — 1,64 (m, 2H).

Vidu 65

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(3-flobenzyl)-3,4.7,9-tetrahydro- 1H-pyrolo[3',2'-
-5,6]pyrido[4,3-d]pyrimidin-2,8-dion
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Budce 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-(3-ﬂ0benzyl)—1,3,4,7-tetrahydro-2H—pyr-
olo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach s dung cic quy trinh twong tu nhu néu
trong vi du 45 trong do6 1-(3-flophenyl)metanamin thay thé cho xyclopropylamin. LC-
MS theo 1y thuyét di voi CaaHaoFsN4O3 (M+H)" m/z: 469,1; theo thure nghiém: 469,1.

Budce 2: 3-(2,6-diﬂo—3,S-dimetoxyphenyl)-1-(3-ﬂobenzyl)-3,4,7,9-tetrahydro-lH—pyr-
olo[3',2' :5,6]pyrido[4,3-d]pyrimidin-2,8-dion

Hop chét nay dugc didu ché bang cach st dung cc quy trinh twong tu nhu néu
trong vi du 63, budc 6 véi 3-(2,6-diﬂ0—3,S-dimetoxyphenyl)—1—(3-ﬂ0benzy1)-1,3,4,7-
tetrahydro-2H—pyr010[3',2’:5,6]pyrido[4,3-d]pyrimidin-2—on thay thé cho 3-(2-clo-6-
flo-3,5-dimetoxyphenyl)-1-etyl-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]
pyrimidin-2-on. LC-MS theo 1y thuyét déi v6i CasHaoF3N4Os (MHH)" m/z: 485,1; theo
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thire nghiém: 485,0. 'H NMR (500MHz, DMSO) 8 10,99 (s, 1H), 7.89 (s, 1H), 7.44 —
737 (m, 1H), 7,12 — 6,96 (m, 4H), 5,18 (s, 2H), 4,77 (s, 2H), 3,88 (s, 6H), 3,41 (s, 2H).

Vi du 66

7'-(2,6-diﬂ0-3,5-dimetoxyphenyl)—6',7'-dihydrospiro[Xyclopropan— 1,9'-pyrolo[2,3-c]-
[2,7]naphthyridin]-8'(3'H)-on
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Nito dugc suc qua dung dich chira 7-(2,6-diflo-3,5-dimetoxyphenyl)-3-{[2-(tri-
metylsilyl)etoxy]metyl}-3,6,7,9-tetrahydr0-8H-pyrolo[2,3-c]-2,7—naphthyridin—8—on
(40mg, 0,082mmol) trong N.N-dimetylformamit (0,85ml, 11mmol) trong thoi gian 20
phat va sau do xezi cacbonat (80mg, 0,24mmol) va 1-bromo-2-clo-etan (20,3,
0,245mmol) duoc bd sung trong moi trudong nito. Sau khi duge khudy ¢ nhiét do trong
phong qua dém, hdn hop phan tng nay duoc loc va sau do dugc co. Cén dugc hoa tan
trong CH>Cl, (1ml) va sau d6 TFA (1ml) dugc bd sung vao. Sau khi duoc khudy & nhiét
d6 trong phong trong thoi gian 1 gio, hdn hop nay duge cd va can dugc hoa tan trong
metanol (2ml) va sau d6 etylen diamin (0,15ml) duoc bd sung vao. Hon hop nay dugc
khudy & nhiét do trong phong trong thoi gian 2 gio. San pham dugc tinh ché theo
phuong phap sdc ky 18ng cao &p didu ché (46 pH=2, axetonitril/nudc) dé thu duogc san
phim mong muén. LC-MS theo Iy thuyét dbi voi CaoHisF2N303 (M+H)" m/z: 386,1;
theo thuc nghiém: 386,1.

Vidu 67

7-(2,6-diflo-3 ,5-dimetoxyphenyl)-9,9—dimetyl-3,6,7,9-tetrahydro-8H-pyrolo[2,3—c]-
2,7-naphthyridin-8-on
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Hop chat nay dugc didu ché bang cach st dung cic quy trinh twong tu nhu néu

trong vi du 66 trong do metyl iodua thay thé cho 1-bromo-2-cloetan. San phim dugc

tinh ché theo phuong phap sdc ky 1éng cao ap didu ché (dd pH=2, axetonitril/nudce) dé

thu duoc san pham mong mudn. LC-MS theo 1y thuyét d6i v6i CaoHaoF2N303 (M+H)"
m/z: 388,1; theo thuc nghiém: 388,0. 'H NMR (500MHz, DMSO) 3 11,82 (s, 1H),
8,12 (s, 1H), 7,56 — 7,46 (m, 1H), 7,07 (t, J = 8.2 Hz, 1H), 6,73 - 6,70 (m, 1H), 4,90

(s, 2H), 3,90 (s, 6H), 1,72 (s, 61).

Vi du 68

1-(4-010—2-ﬂ0rophenyl)-3—(2,6—difl0—3,5—dimetoxyphenyl)-B,4,7,9-tetrahydro— 1H-pyr-

010[3',2':5,6]pyrido[4,3-d]pyrimidin-Z,S-dion

F _F Cl
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Bude 1: 1-(4-c10-2-ﬂorophenyl)-3-(2,6-diﬂo—3,S-dimetoxyphenyl)—1 ,3,4,7-

o/
)
F

tetrahydro-2H-pyrolo [3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach s dung cac quy trinh twong ty nhu néu

trong vi du 45 voi 4-clo-2-floanilin thay thé cho xyclopropylamin. LC-MS theo ly

thuyét déi v6i CosHi7CIF3N4Os [MHH]" m/z: 489,15 theo thuc nghiém 489,0.
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Budc 2: 1-(4-clo-2-florophenyl)-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-3,4,7,9-
tetrahydro-1H-pyrolo[B’,2':5,6]pyrido[4,3-d]pyrimidin-Z,8-dion

Hop chit nay duoc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 63, budc 6 frong do 1-(4-clo-2-florophenyl)-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin—2—on
thay thé cho 3—(2—clo=6-ﬂ0-3j-dimetoxyphenyl)—1—ety1-1,3,4,7—tetrahydro—2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on. LC-MS theo ly thuyét dbi véi
Co3H17CIF3N4Os (M+H)" m/z: 505,1; theo thuc nghiém: 505,0. 'H NMR (300MHz,
DMSO) § 11,03 (s, 1H), 7,95 (s, 1H), 7,73 — 7,62 (m, 2H), 7,50 — 7,41 (m, 1H), 7,06
(t, J= 8,2 Hz, 1H), 4,93 (d, J = 14,0 Hz, 1H), 4,76 (d, J= 14,0 Hz, 1H), 3,88 (s, 6H),
2,58 — 2,34 (m, 2H).

Vidu 69

3-(2,6-diflo-3 .5-dimetoxyphenyl)-9-[4-(4-etylpiperazin-1 -yl)phenyl]-1-metyl-1,3.4,
7-tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]|pyrimidin-2-on

Kali cacbonat (36,0mg, 0,26mmol) va tetrakis(triphenylphosphin)paladi(0)
(7,6mg, 0,0066mmol) dugc bd sung vao dung dich chtra 9-bromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-1,3 4,7-tetrahydro-2H-pyrazolo[4',3":5,6 ]pyrido [4,3-d]
pyrimidin-2-on (30,0mg, 0,066mmol) va 1-etyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]piperazin (31,0mg, 0,099mmol) trong 1,4-dioxan (0,75ml)
va nudce (0,25ml). Hon hop thu duge duoc gia nhiét dén 100°C trong thoi gian 12 gio
trude khi n6 dugce pha lodng bang MeOH va tinh ché theo phuong phap sdc ky 1ong
tinh nang cao dao pha (40 pH=2). LC-MS theo ly thuyét dbi vai CaoH32FaN703 [M+H]"
m/z: 564.,3; theo thuc nghiém 564,3. 'H NMR (300MHz, DMSO) 6 13,8 (s, 1H), 8,27
(s, 1H), 7,42 (d, J = 9,0 Hz, 2H), 7,13 (d, J= 9,0 Hz, 2H), 7,03 (t, J = 6,0 Hz, 1H),
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4.82 (s, 2H), 3,98 (d, J=9,0 Hz, 2H), 3,88 (s, 61), 3,59 (d,J = 9,0 Hz, 2H), 3,22-2,98
(m, 6H), 2,78 (s, 3H), 1,24 (t, J = 6,0 Hz, 3H).

Vidu 70
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[(4-etylpiperazin-1 -yDmetyl]-1-metyl-1,3,4.7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1-mety1-2-oxo-7-(phenylsulfonyl)-2,3,4,7-
tetrahydro-1H-pyr010[3’,2‘:5,6]pyrido[4,3-d]pyrimidin-8—carbaldehyt
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Dung dich lithi diisopropylamit (LDA) vira méi duoc didu ché (1M trong THE,
2,6ml) duoc bd sung vao dung dich chira 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-
7-(phenylsulfonyl)-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-
on (vi du 39, buéc 4: 885mg, 1,72mmol) trong tetrahydrofuran (20m1') duoc lam lanh
dén -78°C. Huyén phi mau vang thu duoc duoc khudy & -78°C trong thoi gian 30 phut,
sau do N,N-dimetylformamit (2ml) duoc bd sung vao. Hon hop nay dugc khudy & —
78°C trong thoi gian 1 gio, sau d6 dugc toi bang dung dich HCI 1N. Sau do, hdn hop
phan tng nay dugc nang nhiét do lén dén nhiét do trong phong va chiét bang EtOAc.
L&p hitu co dugc rira bﬁmg nudc, nudce mudi sau d6 duoc lam khan trén Na>SOs va co.
Can duoc tinh ché theo phuong phap sdc ky cuc nhanh trén ¢t silicagel dugc rira giai
bang 0% dén 10% EtOAc trong DCM dé thu dugc san pham mong mudn (730mg,
78%) dudi dang chét rin mau trang. LC-MS theo Iy thuyét dbi voi CosHaFaNaOgS
[M+H]" m/z: 543,1; theo thuc nghiém 543,1.
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Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[( 4-etylpiperazin-1-yl)metyl]-1-metyl-7-
(phenylsulfonyl)-1 ,3,4,7-tetrahydro-2H—pyrolo[3',2‘:5,6]pyrido[4,3—d]pyrimidin—2-on
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3ml diclometan (DCM) duoc bd sung vao dung dich chua natri
triaxetoxybohydrua (680mg, 3,2mmol) trong axit trifloaxetic (2,1ml, 28mmol) dugc
lam lanh dén 0°C, sau do 1-etylpiperazin (580pl, 4,6mmol) dugce bd sung vao dé tao ra
dung dich mau vang. Tiép do, dung dich chira 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-
metyl—2—0x0-7-(phenylsulfonyl)—?.,3,4,7-tetrahydro-1H-pyr010[3',2’:5,6]pyrido[433—d]
pyrimidin-8-carbaldehyt (500mg, 0,92mmol) trong DCM (10ml) duoc bd sung nho giot
vao trong thoi gian 5 phut. Hon hop nay duogc khudy & 0°C trong thoi gian 2 gi0, sau
d6 duoc ning nhiét do 1én dén nhiét do trong phong va khuéy qua dém. Hon hop nay
duoc rot vao dung dich NaHCOs bdo hoa sau d6 duoc chiét bang DCM. Sau do, 16p
hitu co dugc rira béng nudc, nudc mudi va 1am khan trén Na,SO4 va cd. Cén duge tinh
ché theo phuong phap sdc ky cuc nhanh trén cot silicagel dugc rira giai bang 0% dén
10% MeOH trong DCM d8 thu duoc san pham mong mudn (590mg, 100%) dudi dang
chét rén mau tring. LC-MS theo 1y thuyét dbi vi CsiHssF2NeOsS [M+H]" m/z: 641,2;
theo thuc nghiém 641,2.

Bude 3: 3-(2,6-diﬂo-3,5-dimetoxyphenyl)-8-[(4-ety1piperazin-1-y1)metyl]-1—metyl-
1,3,4,7-tetrahydro-ZH-pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin—Z-on

Kali tert-butoxit (1M trong THF, 4,6ml) duoc bd sung vao dung dich chta 3-
(2,6-diﬂo-3,S-dimetoxyphenyl)-8-[(4-ety1piperazin- 1-yl)metyl]-1-metyl-7-
(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
(590mg, 0,92mmol) trong 25ml THF. Hon hop nay dugc khuéy & nhiét do trong phong
trong thoi gian 1 gio, sau do phan tng duoc dap tit bang dung dich NH4Cl béo hoa va
chiét bang EtOAc. L6p hitu co dugce rira bang nudc, nude mudi sau do dugce lam khan
trén Na2SOq va cb. Can duoc tinh ché theo phuong phéap sic ky long cao ap diéu ché

(46 pH=2, ACN/H,0) d8 thu duge san phim mong mubdn dudi dang chét rdn mau trang.
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.C-MS theo ly thuyét dbi v6i CasHsiFaNeOs [M+H]" m/z: 501,2; theo thuc nghiém
501,2. "H NMR (500MHz, DMSO) 8 12,01 (s, 1H), 8,00 (s, 1H), 7,04 (¢, /= 8,1 Hz,
1H), 6,77 (s, 1H), 4,77 (s, 2H), 3,89 (s, 8H), 3,63 (s, 3H), 3,49 (br, 2H), 3.21 - 2,91
(m, 6H), 2,57 (br, 2H), 1,19 (t, J= 17,3 Hz, 3H).

Vidu 71

3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[2-(4-etylpiperazin-1 -yDetyl]-1-metyl-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on

Bude 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-S-[(Z)-Z-etoxyvinyl]—1-metyl-7—
(phenylsulfonyl)-1,3 4. 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Binh chtra hdn hop gdm 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7—tetrahydr0-2H-pyr010[3’,2’:5,6]pyrido[4,3-d]pyrimidin—2-on
(vi du 39, bude 5: 120mg, 0,20mmol), 2-[(Z)-Z-etoxyvinyl]-4,4,5,S-tetrametyl—1,3,2—
dioxaborolan (Synthonix, b thir tv danh muc # E2791: 79mg, 0,40mmol), [1,1'-bis(-
diphenylphosphino)feroxen]-diclopaladi(H) da duoc tao phirc v6i diclometan (theo ty
1€ 1:1) (do Aldrich cung cép, sb tht tu danh muc # 379670: 20mg, 0,02mmol) va kali
cacbonat (83mg, 0,60mmol) trong 1,4-dioxan (5ml, 60mmol) va nudce (0,5ml, 30mmol)
duoc rat khi, sau d6 duge nap nito ba lan. Hon hop phan Gmg nay dugc khudy ¢ 95°C
trong thoi gian 1 gio, sau d6 duoc dé ngudi dén nhiét do trong phong va co. Can duogc

tinh ché theo phuong phap sdc ky cuc nhanh trén cot silicagel dugc rira giai bang 0%
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dén 20% EtOAc trong hexan 8 thu duoc san phdm mong mubn (106mg, 91%). LC-
MS theo Iy thuyét déi véi CasHarFaN4OsS [M+H]" m/z: 585.2; theo thye nghiém 585.1.
Bude 2: [3-(2,6—diﬂ0—3,S-dimetoxyphenyl)-1-metyl-2—oxo—7-(phenylsulfonyl)-
2,3,4,7-tetrahydro-1H-pyrolo[3',2":5 ,6]pyrido[4,3—d]pyrimidin—8-y1]axetaldehyt
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Dung dich nudc hydroclorua 1,0M (1,6ml, 1,6mmol) dugc bd sung vao dung
dich chta 3-(2,6-diflo-3,5 -dimetoxyphenyl)-8-[(Z)-2-etoxyvinyl]- 1-metyl-7-
(phenylsulfonyl)-1,3,4,7-tetra hydro—2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-iZ—on
(97mg, 0,16mmol) trong tetrahydrofuran (10ml, 100mmol). Hon hop nay duoc khuay
& 60°C trong thoi gian 2 gio, sau do duoc dé ngudi dén nhiét do trong phong va trung
hoa bang dung dich NaHCO3 béo hoa. Hon hop nay duoc chiét bang EtOAc. Lép hitu
co duoc rua béng nudc, nudc mubi sau d6 duoc lam khan trén NaSOa4 va co. Can
duoc str dung & bude tiép theo ma khong can tinh ché thém. LC-MS theo 1y thuyét doi
Vi CasHosFaN4O6S [MHH]" m/z: 557.1; theo thue nghiém 557,1.

Budce 3: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-8-[2-(4-etylpiperazin- 1-yDetyl]-1-metyl-
7-(phenylsulfonyl)-1,3,4,7 -tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-
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1-etylpiperazin (21pl, 0,16mmol) va axit axetic (100ul) duoc bd sung vao dung
dich  chua [3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-mety1-2-oxo-7—(phenylsulfonyl)-
2,3,4,7-tetrahydro-1H-pyr010[3',2’:5,6]pyrido[4,3-d]pyrimidin—8-yl]axetaldehyt (30mg,

0,054mmol) trong metylen clorua (2ml). Dung dich mau vang thu dugc duoc khudy &
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nhiét do trong phong trong thoi gian 2 gio, sau do natri triaxetoxybohydrua (35mg,
0,16mmol) duoc bd sung vao va hdn hop phan Gng nay duoc khudy & nhiét do trong
phong qua dém. Hon hop nay duge trung hoa bing dung dich Na,COs bdo hoa sau do
dugc chiét bang EtOAc. Lop hitu co dugc rira bang nude mudi, 1am khan trén NaxSOu,
sau d6 dugc cd. Can duoc su dung ¢ budc tiép theo ma khong cAn tinh ché thém. LC-

MS theo 1y thuyét dbi voi CaHzF2NsOsS [M+H]* m/z: 655,3; theo thuc nghiém 655,2.

Bugc 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)- 8-[2-(4-etylpiperazin-1-yl)etyl]-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d |pyrimidin-2-on

San pham tho thu dugce tir bude 3 duge hoa tan trong tetrahydrofuran (3ml), sau
d6 1,0 M kali tert-butoxit trong THF (0,20ml, 0,20mmol) duoc bd sung vao. Huyén
phu mau vang thu dugc duogc khudy & nhiét do trong phong trong thoi gian 30 phit,
sau do dugc pha lodng biang MeOH va tinh ché theo phuong phap sdc ky 1ong cao ap
didu ché (do pH=2, ACN/H,0) d& thu duoc san pham mong muén dudi dang chét rin
mau tring. LC-MS theo Iy thuyét d6i v6i CagHs3FaNeOs [MAH]" m/z: 515,3; theo thuce
nghiém 515,2. "H NMR (500MHz, DMSO) 8 11,43 (s, 1H), 7,91 (s, 1H), 7,00 (t, J =
8,2 Hz, 1H), 6,57 (s, 1H), 4,74 (s, 2H), 3,89 (s, 6H), 3,65 (s, 3H), 3,18 (br, 4H), 3,07
(q, J=17,3 Hz, 2H), 3,02 — 2,93 (m, 4H), 2,88 (br, 4H), 1,22 (t,J = 7.3 Hz, 3H).

Vidu72
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[3 ~(4-etylpiperazin-1-yl)propyl]-1-metyl-1,3,4.7-
tetrahydro-2H-pyrolo[3’,2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(2,6-diﬂo-3,S—dimetoxyphenyl)—8-(3-hydroxyprop- 1-yn-1-yl)-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-on
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Binh chaa hdn hop gém 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on (40mg,
0,088mmol), tetrakis(triphenylphosphin)paladi(0) (10mg,0,009mmol) va doéng(1) iodua
(3mg, 0,02mmol) trong N,N-dimetylformamit (2ml, 20mmol) dugc rut khi, sau d6 dugc
nap nito. Tiép do6, 2-propyn-1-ol (26ul, 0,44mmol) va N,N-diisopropyletylamin (77ul,
0,44mmol) duge b sung vao. Dung dich thu duge dugc gia nhiét dén 80°C va khudy
trong thoi gian 1 gio. Hon hop nay dugc dé ngudi dén nhiét do trong phong va loc sau
d6 duoc tinh ché theo phuong phép sic ky 16ng cao ap diéu ché (46 pH=2, ACN/H,0)
dé thu duoc san phdm mong mudn dudi dang chét ran mau vang. LC-MS theo ly thuyét
d6i v6i Ca1H1oF2N4O4 [M+H]" m/z: 429,1; theo thue nghi€m 429,1.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(3 -hydroxypropyl)-1-metyl-1,3,4,7-
tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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San pham thu dugc tr bude 1 duge hoa tan trong tetrahydrofuran (3ml, 60mmol)
va metanol (3ml, 100mmol), sau d6 paladi (10% trong luong trén cacbon, 20mg) duoc
bd sung vao. Hon hop nay dugc khudy trong moi truong hydro trong thoi gian 2 gio ¢
nhiét do trong phong, sau do6 duoc loc qua xelit va co dé thu dugc san phém tho, ma
san pham nay duge st dung & bude tiép theo ma khong cAn tinh ché thém. LC-MS

theo ly thuyét dbi voi Ca1HasFaN4O4 [M+H]™ m/z: 433,2; theo thuc nghiém 4332,

Budge 3: 3—[3—(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-mety1-2—oxo—2,3,4,7-tetrahydro—IH-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-8-yl]propana1
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Periodinan Dess-Martin (59mg, 0,14mmol) duoc bd sung vao dung dich chira 3-
(2,6-diflo-3 ,5-dimetoxyphenyl)-8-(3-hydroxypropyl)- 1-metyl-1,3,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-Z-on (40 mg, 0,092mmol) ftrong metylen
clorua (5ml, 80mmol). Hon hop nay duoc khudy ¢ nhiét do trong phong trong thoi gian
2 0id, sau d6 phan tmg dugce dap tat bing dung dich NaHCOs béo hoa va chiét bing
EtOAc. Lop hitu co duge rira béng nudce, nudc mudi sau do6 dugce lam khan trén Na>SO4
va cd. Cin dugce st dung & bude tiép theo ma khong cAn tinh ché thém. LC-MS theo ly

thuyét ddi v6i Ca1HaiFaN4Oq [M+H]" m/z: 431,2; theo thuc nghiém 431,1.

Budc 4: 3-(2,6-diflo-3 ,5-dimetoxyphenyl)-8-[3—(4—ety1piperazin- 1-yl)propyl]-1-metyl-
1,3,4,7-tetrahyd’ro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on

San phém tho thu dugec tir bude 3 dugc hoa tan trong metanol (10ml), sau do 1-
etylpiperazin (59pl, 0,46mmol) va axit axetic (100ul, 2mmol) dugc bd sung vao. Hon
hop nay dugc khudy & nhiét do trong phong trong thoi gian 1 gio, sau do natri
xyanobohydrua (29mg, 0,46mmol) dugce bd sung vao. Ho6n hop phan Gng nay duogc
khudy & nhiét d§ trong phong qua dém sau do6 phan tng duoc dap tat bang dung dich
NayCO3 bdo hoa va chiét bé‘mg EtOAc. Lép hitu co dugce rua béng nudc, nudc mubi,
sau d6 duoc 1am khan trén NaxSO4 va co. Can dugc hoa tan trong MeOH sau dé duoc
inh ché theo phuong phéap séc ky long cao dp dicu ché (d6 pH=2, ACN/I0) dé thu
dwoc san pham mong mubn dudi dang chat rin mau trang. LC-MS theo ly thuyét do6i
v&i Ca7HssFaNgO3 [M+H]T m/z: 529,3; theo thuc nghiém 529,3. 'H NMR (500MHz,
DMSO) & 11,37 (s, 1H), 7,89 (s, 1H), 7,00 (t, J = 8,2 Hz, 1H), 6,49 (s, 1H), 4,73 (s,
2H), 3,89 (s, 6H), 3,64 (s, 3H), 3,09 (br, 4H), 3,03 — 2,94 (m, 2H), 2,87 (br, 4H), 2,80
(t,J = 7.4 Hz, 2H), 2,73 - 2,64 (m, 2H), 2,02 — 1,92 (m, 2H), 1,19 (t, J=17.3 Hz, 3H).

Vidu73

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-8-[(1 -etylpiperidin-4-yl)metyl]- 1-metyl-1,3,4,7-
tetrahydro-ZH-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin—2—on
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Budc 1: {[1-(tert-butoxycarbonyl)piperidin-4=yl]mety1}(iodo)kém

I—Z%N«O‘{"‘
O

Hon hop (81ul) bao gbm clotrimetylsilan : 1,2-dibromoetan theo ty 1& thé tich
7:5 duwoc bd sung nho giot trong nam phit vao huyén phu ddc chta kém (255mg,
3,90mmol) va xelit P65 (50mg) trong N, N-dimetylformamit (0,6ml, 8mmol). Huyén
phu dac dugc khudy trong thoi gian 15 phut ¢ nhi¢t d¢ trong phong, sau d6 dung dich
chira tert-butyl 4-(iodometyl)piperidin-1-carboxylat (diéu ché dugc theo quy trinh da
dwoc boc 16 trong W02007/030366: 976mg, 3,00mmol) trong N,N-dimetylformamit
(1,5ml, 19mmol) duogc bd sung nhé giot. Sau khi bd sung hét, hdn hop phan tng nay
duoc gia nhiét & 65°C trong thoi gian 5 phut, sau do duoc dé nguodi dén nhiét do trong
phong va khudy trong thoi gian 30 phit. Hon hop nay dugce loc va dich loc duge su

dung truc tiép cho buédc tiép theo.

Budce 2: tert-butyl 4-{[3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-ox0-7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-&-
yl]metyl}piperidin-

1-carboxylat

(@]
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SO,Ph
Binh chira hdn hop gdm 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3’,2':5,6]pyrido[4,3—d]pyrimidin—Z-on
(163mg, 0,275mmol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(ﬂ) da duoc
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tao phtrc voi diclometan (theo ty 18 1:1) (22mg, 0,027mmol) va ddng(1) iodua (16mg,
0,082mmol) trong N,N-dimetylformamit (5ml) dugc rut khi, sau d6 duoc nap nito.
Dung dich thu dugc tir budce 1 (0,82ml) duoc bd sung vao, sau do hon hop phéan tng
lai dugc rat khi va nap nito. Hon hop thu duge dugc gia nhiét dén 85°C, va khuéy qua
dém. Hon hop nay dugc dé ngudi dén nhiét do trong phong, sau do duoc loc qua xelit
va rita bang EtOAc. Dich loc sau d6 dugc rua bang nudc va nudc mudi. L6p hitu co
dugc lam khan trén Na,SO4 va ¢6. Can duoc tinh ché theo phuong phap sdc ky cuc
nhanh trén oot silicagel duge rira gidi bing 0% dén 30% EtOAc trong DCM dé thu
dwoc san phdm mong mudn (148mg, 76%) dudi dang chit rdn mau vang nhat. LC-MS

theo ly thuyét dbi v&i C3sHaoF2NsO7S [M+H]" m/z: 712,3; theo thuc nghiém 712,1.

Budce 3: 3—(2,6—diﬂ0—3,S-dimetoxyphenyl)-1-metyl-8-(piperidin—4—ylmety1)- 1,3,4,7-
tetrahydr0—2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Dung dich chira 1,0M kali tert-butoxit trong THF (1,0ml) dugc bd sung vao
dung dich chua tert-butyl 4-{[3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1—mety1—2—oxo-7-
(phenylsulfonyl)-2,3 4, 7-tetrahydro-1H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-8-
yl]metyl}piperidin—1-carboxy1at (140mg, 0,20mmol) trong tetrahydrofuran (5ml,
60mmol). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 1 gio. Phan
g duoc dap tat bang dung dich NH4Cl bdo hoa sau d6 duoc chiét bang EtOAc. Lép
hitu co dugc rira béng nudc, nudc mudi va lam khan trén Na2SO4 sau do dugce co. Can
duoc hoa tan trong 2ml DCM, sau d6 2ml TFA dugc bd sung vao. Hdn hop thu duoc
duoc khudy ¢ nhiét do trong phong trong thoi gian 1 gitr va co. Can duoc hoa tan trong
FtOAc, sau do dugc rira béng dung dich NaHCOs3 béo hoa. Lép hitu co duge rira bang
nudc, nudc mudi va 1am khan trén NaxSOs, sau do duoc co dé thu duoc san phém
mong mudn dudi dang chAt rin mau vang, ma chit ran nay dugc st dung & budce tiép
theo ma khong can tinh ché thém. LC-MS theo ly thuyét dbi v6i CoaHasFaNsOs [MAH]"
m/z: 472,2; theo thuc nghiém 472,1.
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Buge 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[( 1-etylpiperidin-4-yl)metyl]-1-metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d|pyrimidin-2-on

Dung dich chira 5,0M axetaldehyt trong THF (35ul) dugc bd sung vao dung dich
dang khudy chta 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-metyl-8—(piperidin—4-ylmetyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (17mg,
0,035mmol) trong MeOH (2ml) va THF (2ml). Hon hop nay dugc khudy & nhiét do
trong phong trong thoi gian 30 phut, sau do natri xyanobohydrua (11mg, 0,18mmol)
duoc bd sung vao. Hon hop thu dugc duoc khudy & nhiét do trong phong trong thoi
gian 1 gio, sau d6 dugc tinh ché theo phuong phap sic ky 16ng cao ap didu ché (do
pH=2, ACN/H20) dé thu dugc san pham mong mudn du6i dang chat rdn mau trang.
LC-MS theo 1y thuyét di v6i CagH3FaNsO3 [M+H]" m/z: 500,2; theo thuc nghiém
500,2.

Vidu 74

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[( 1R,2R)-2-hydroxyxyclopentyl]-1,3,4,7-
tetrahydro-2H-pyr010[3’,2‘:5,6]pyrido[4,3-d]pyrimidin—Z-on
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Budce 1: N—[(1R,2R)—2-(benzyloxy)xyclopentyl]-5-{[(2,6-diﬂo—3,S-dimetoxyphenyl)
amino]metyl}-1H-pyrolo[2,3-b]pyridin-4-amin
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Hdn hop gém N-[(4-clo-1H-pyr010[2,3-b]pyridin-S-yl)metyl]-2,6—diﬂ0-3,S-di-
metoxyanilin (diéu ché nhu dugc mo ta trong vi du 45, bude 1-2: 100. mg, 0,283mmol),

(1R,2R)-2-(benzyloxy)xyclopentanamin (do Aldrich cung cép, sb thtr tw danh muc #
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671533: 81,1mg, 0,424mmol), paladi axetat (6mg, 0,03mmol), (R)-(+)-2,2'-
bis(diphenylphosphino)-1,1'-binaphtyl (20mg, 0,03mmol), va xezi cacbonat (280mg,
0,85mmol) trong 1,4-dioxan (3ml, 40mmol) dugertt khi, sau d6 duoc nap nito. Hon
hop nay dugc gia nhiét dén 160°C va khudy qua dém. Sau khi dugc lam ngudi dén
nhiét do trong phong, hdn hgp nay duoc pha loang bang EtOAc va loc tiép do duge cd
duéi diéu kién ap sudt giam. Cin duoc tinh ché theo phuong phép sdc ky cuc nhanh
duogc rira giai bang 0% dén 5% MeOH trong DCM dé thu dugc san pham mong mudn
(63mg, 44%) dudi dang chit rin mau vang. LC-MS theo ly thuyét ddi voi
CagH31FaN4O3 [M+H]" m/z: 509,2; theo thuc nghiém 509,3.

Bude 2: 1-[(1R,2R)-2—(benzyloxy)xyclopentyl]-3—(2,6—diﬂo-3,S—dimetoxyphenyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4.3 -d]pyrimidin-2-on
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Trietylamin (90ul, 0,65mmol) va triphosgen (56mg, 0,19mmol) dugc bd sung
vao dung dich chtra san phim thu dugc tir bude 1 trong tetrahydrofuran (3ml, 40mmol).
Huyén phit mau vang thu dugc dugc khudy & nhiét do trong phong trong thoi gian 1
gi®, sau d6 3ml dung dich NaOH 1IN dugc b6 sung vao. Hon hop nay dugc khudy &
nhiét d6 trong phong trong thoi gian 1 gio ntra sau d6 dugc pha loang bang EtOAc.
Lép hitu co dugc rira bang nudc, nudce mubi, sau d6 duge lam khan trén Na>SO4 va ¢o
dudi didu kién 4p suat giam. Cén duoc tinh ché theo phuong phap sdc ky cuc nhanh
dugc rira giai bang 0% dén 5% MeOH trong DCM & thu duoc san pham mong mudn
dudi dang chét rin mau vang. LC-MS theo ly thuyét dbi v6i CaoHaoFaNaOs [M+H]"
m/z: 535,2; theo thuc nghiém 535,1.

Bude 3: 3-(2,6-diﬂ0-3,S—dimetoxyphenyl)—1-[(1R,ZR)-2-hydroxyxyclopentyl]-
1,3,4,7-tetrahydr0—2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2—on

Paladi (10% trong luong trén than hoat tinh, 20mg) va mot vai giot dung dich
HCI dam dac duoc bd sung vao dung dich chira san pham thu duoc tir budce 2 trong

metanol (5ml) va tetrahydrofuran (Sml). Hoén hop nay duoc khudy trong moi truong



47570 179/316

hydro & nhiét do trong phong trong thoi gian 6 gio, sau do duoc loc qua xelit va cd.
Can dugc tinh ché theo phuong phap sdc ky 16ng cao ap didu ché (4o pH=2, ACN/H,0)
d8 thu dugc san phAm mong muén duéi dang chét rin mau trang. LC-MS theo ly thuyét
d6i voi CaHxFoN4Os [M+H]' m/z: 445,2; theo thuc nghiém 445,2. '"H NMR
(500MHz, DMSO) & 11,93 (s, 1H), 8,04 (s, 1H), 7,54 — 7,47 (m, 1H), 7,03 (t, /= 8,1
Hz, 1H), 6,86 — 6,81 (m, 1H), 4,83 (d, J = 13,2 Hz, 1H), 4,63 (d, J= 13,2 Hz, 1H),
4,61 — 4,55 (m, 1H), 4,54 — 4,47 (m, 1H), 3,90 (s, 3H), 3,87 (s, 3H), 2,29 — 2,12 (m,
2H), 2,06 — 1,96 (m, 1H), 1,86 — 1,66 (m, 2H), 1,56 — 1,44 (m, 1H).

Vi du 75

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[( 1R,2R)-2-hydroxyxyclopentyl]-3,4,7,9-
tetrahydro- 1H-pyrolo[3',2‘:5,6]pyrido[4,3—d]pyrimidin—2,8-dion
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Pyridini tribromua (29mg, 0,09mmol) duoc bd sung vao dung dich chtra 3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-[( 1R,2R)-2-hydroxyxyclopentyl]-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrid0[4,3-d]pyrimidin—2-on (vi du 74: 8mg, 0,02mmol) trong rugu
isopropylic (5ml) va nuéc (0,25ml). Dung dich mau véng thu duoc dugc nang nhiét do
1én dén 30°C va khudy qua dém. Hon hop phéan tng nay dugc dé nguoi dén nhiét do
trong phong, sau d6 kém (24mg, 0,37mmol) va axit axetic (0,2ml, 4mmol) duoc bd
sung vao. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 2 gi0, sau
d6 duoc loc va co. Can dugc hoa tan trong MeOH, ‘sau do duogc tinh ché theo phuong
phéap sdc ky long cao ap diéu ché (do pH=2, ACN/H20) dé thu duoc san pham mong
mudn du6i dang chit rAn mau trang. LC-MS theo ly thuyét dbi véi CpHasFaN4Os
[M+H]" m/z: 461,2; theo thyc nghiém 461,2.

Vidu76

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2,3-diflorophenyl)-1 ,3.4,7-tetrahydro-2H-pyrol-
0[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc diéu ché bang cach st dung céc quy trinh twong ty nhur néu
trong vi du 45 trong d6 2,3-difloanilin thay thé cho xyclopropylamin. LC-MS theo ly
thuyét d6i v6i CosHi7FaN4O3 (MHH)* m/z: 473,1; theo thyc nghiém: 473,0. 'H NMR
(300MHz, DMSO) § 11,84 (s, 1H), 8,09 (s, 1H), 7,77 —17,65 (m, 1H), 7,57 — 7,48 (m,
1H), 7,45 — 7,35 (m, 1H), 7,23 = 7,17 (m, 1H), 7,07 (t, J = 8,2 Hz, 1H), 5,15—4,85 (m,
2H), 4,48 — 4,42 (m, 1H), 3,90 (s, 6H).

Vidu 77

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2.3 _diflorophenyl)-3,4,7.9-tetrahydro-1H-pyrol-
0[3',2':5,6]pyrido[4,3—d]pyrimidin-2,8-dion
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Hop chit nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 75 trong do 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-(2,3-diﬂoropheny1)-
1,3,4,7-tetrahydr0—2H—pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-2-0n (vi du 76) thay
thé cho 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(1R,2R)-2-hydroxyxyclopentyl]-1,3,4.,7-
tetrahydro-2H—pyr010[3',2’:5,6]pyrido[4,3—d]pyrimidin—2-on. LC-MS theo ly thuyét
dbi v6i CasHiFaN4sO4 (M+H)" m/z: 489,1; theo thuc nghiém: 489,0. 'H NMR
(500MHz, DMSO) 8 11,01 (s, 1H), 7,96 (s, 1H), 7,66 (q, J = 8,4 Hz, 1H), 7,48 (t, J=
7.2 Hz, 1H), 7,36 (q, J= 7.2 Hz, 1H), 7,06 (t, J=8.1Hz, 1H), 4,95 (d, /= 14,0 Hz,
1H), 4,77 (d, J = 14,0 Hz, 1H), 3.89 (s, 6H), 2,55 (d, J=21,7 Hz, 1H), 2,35 (d, J =
21,7 Hz, 1H).

Vidu 78
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-( pyridin-2-ylmetyl)-1,3 4, 7-tetrahydro-2H-pyrol-
0[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cich st dung cac quy trinh tuong tu nhu néu
trong vi du 45 trong d6 2-pyridinmetanamin thay thé cho xyclopropylamin. LC-MS
theo ly thuyét d6i v6i CasHaoFaNsO3 (M+H)™ m/z: 452,2; theo thuc nghiém: 452,1. 'H
NMR (500MHz, DMSO) § 11,65 (s, 1H), 8,54 (d, J = 42 Hz, 1H), 8,01 (s, 1H), 7,71
(td, J=7,7,1,7 Hz, 1H), 7,27 = 7,20 (m, 2H), 7,17 (d,J=1,9 Hz, 1H), 7,04 (t, /= 8.1
Hz, 1H), 6,11 — 6,06 (m, 1H), 5,44 (s, 2H), 4.91 (s, 2H), 3,89 (s, 6H).

Vidu79

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(pyridin-2-ylmetyl)-3,4,7,9-tetrahydro-1 H-pyrol-
0[3',2’:5,6]pyrido[4,3-d]pyrimidin-2,S-dion
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Hop chét nay duoc didu ché bang cach s dung cac quy trinh twong tu nhu néu
trong vi du 75 trong do 3-(2,6-diﬂ0—3,S-dimetoxyphenyl)-1-(pyridin—Z-ylmetyl)-
1,3,4,7-tetrahydro-zH—pyrolo[3‘,2‘:5,6]pyrido[4,3-d]pyrimidin—2-on vi du 78) thay thé
cho 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(1R,2R)-2-hydroxyxyclopentyl]-1 ,3.4,7-
tetrahydro-ZH-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin—}on. LC-MS theo ly thuyét
b1 v&i CasHaoFaNsO4 (MH+H)' m/z: 468,1; theo thuc nghiém: 468, 1.

Vi du 80

1-(4-clopheny1)-3—(2,6-diﬂo-3,5-dimetoxyphenyl)-3,4,7,9-‘tetrahydro- 1H-pyrolo[3',2-
':5,6]pyrido[4,3-d]pyrimidin—z,g-dion
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Budc 1: 1-(4-clophenyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ,3,4,7-tetrahydro-2H-pyro-
10[3',2":5,6] pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach su dung cac quy trinh tuong tu nhu néu
trong vi du 45 trong do p-cloanilin thay thé cho xyclopropylamin. LC-MS theo ly
thuyét dbi v&i CrzHisCIFaN4O3 (M+H)" m/z: 471,1; theo thuc nghiém: 471,0.

Budc 2: 1-(4-clophenyl)-3-(2,6-diﬂ0-3,5-dimetoxyphenyl)—3,4,7,9—tetrahydro-1H-pyro-
10[3',2":5,6] pyrido[4,3-d]pyrimidin-2,8-dion

Hop chat nay dugc didu ché bang céch st dung cic quy trinh tuong tu nhu néu
trong vi du 75 trong do 1—(4-clophenyl)-3—(2,6-diﬂ0-3,S-dimetoxyphenyl)—1,3,4,7-
tetrahydro-ZH-pyroloB',2‘:5,6]pyrido[4,3-d]pyrimidin—Z—on thay thé cho 3-(2,6-diflo-
3,5-dimetoxyphenyl)-1 -[(1R,2R)-2-hydroxyxyclopentyl]-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrido[4.,3-d]pyrimidin-2-on. LC-MS  theo Iy thuyét ddi  véi
Cy3H1sCIFoN; Oy (M+H) m/z: 487,1; theo thuc nghiém: 487,1. 'H NMR (400MHz,
DMSO) § 10,97 (s, 1H), 7,93 (s, 1H), 7,60 — 7,54 (m, 2H), 7,52 — 7,46 (m, 2H), 7,05
(t, J= 8,2 Hz, 1H), 4,83 (s, 2H), 3.88 (s, 6H), 2,36 (s, 2H).

Vi du 81

1 —(5-clopyridin-z-yl)-3-(2,6-diﬂ0-3,5-dimetoxypheny1)-3 ,4,7.9-tetrahydro-1H-pyrol-
0[3',2':5,6]pyrido[4,3-d]pyrimidin-Z,8-dion
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Budoe 1: 1-(5-clopyridin—2-yl)-3-(2,6-diﬂo—3,S-dimetoxyphenyl)-1,3,4,7—tetrahydro-
2H-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 45 trong do 2-amino-5-clopyridin thay thé cho xyclopropylamin. LC-MS
theo Iy thuyét dbi voi CooHi7CIFaNsO3 (MHH)" m/z: 472,1; theo thuc nghiém: 472.0.

Budce 2: 1-(5-clopyridin-2-y1)-3-(2,6-diﬂ0-3,5-dimetoxypheny1)-3,4,7,9—tetrahydro-
1H-pyr010[3’,2':5,6]pyrido[4,3-d]pyrimidin—2,8-dion

Hop chit nay duge didu ché bang cach st dung céac quy trinh twong tu nhu néu
trong vi du 75 trong do 1—(5-clopyridin-2-y1)-3-(2,6-diﬂo-3,5—dimetoxyphenyl)—
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on thay thé cho 3-
(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(1R,2R)-2-hydroxyxyclopenty1]— 1,3.,4,7-
tetrahydro-2H-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin-2-on. LC-MS theo ly thuyét
d6i véi CraH17CIF2NsO4 (M+H)" m/z: 488,1; theo thue nghiém: 488,1.

Vidu 82

3-[3-(2,6-diflo-3 ,5-dimetoxyphenyl)—2-0xo-2,3,4,7-tetrahydro—lH-pyrolo[3',2':5,6]p—
yrido[4,3-d]pyrimidin-l-yl]benzonitril
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Hop chat nay dugc didu ché bang cach si dung cac quy trinh twong tu nhu néu
trong vi du 45 trong d6 3-amino-benzonitril thay thé cho xyclopropylamin. LC-MS
theo 1y thuyét ddi v6i CaaHlisFaNsOs (MHH)" m/z: 462,1; theo thye nghiém: 462,1.
Vidy 83
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-pyridin-3-yl-1.3 .4, 7-tetrahydro-2H-pyrolo[3',2":-
5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 45 trong d6 3-pyridinamin thay thé cho xyclopropylamin. LC-MS theo ly
thuyét ddi véi CaaHigFaNsO3 (M+H)" m/z: 438,1; theo thuc nghiém: 438,1. 'H NMR
(400MHz, DMSO) & 11,84 (s, 1H), 8,75 — 8,68 (m, 2H), 8,11 (s, 1H), 8,03 = 7,97 (m,
1H), 7,67 — 7,60 (m, 1H), 7,19 — 7,13 (m, 1H), 7,07 (t, J =182 Hz, 1H), 5,01 (s, 2H),
431 —4,26 (m, 1H), 3,90 (s, 6H).

Vidu 84

1-(3-010-2-ﬂ0ropheny1)—3-(2,6~diﬂo-3,S—dimetoxyphenyl)— 1,3,4,7-tetrahydro-2H-pyr-
olo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on

O/
FoF
o NJ\N
SN
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Hop chit ndy dugc didu ché bang cach st dung cac quy trinh tvong tu nhur néu
trong vi du 45 trong d6 3-clo-2-floanilin thay thé cho xyclopropylamin. LC-MS theo
ly thuyét dbi voi CasHi7CIFsN4Os (M+H)" m/z: 489,1; theo thuc nghiém: 489.0.

Vidu &5

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-metyl- 1H-pyrazol-4-yl)-1,3,4,7-tetrahydro-
2H-pyrazolo[4',3’:5,6]pyrido[4,3-d]pyrimidin—Z—on
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Budce 1: 5-{[(2,6-diflo-3 ,5-dimetoxyphenyl)amino]metyl}- 1-(4-metoxybenzyl)-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrazolo[3 A4-b]pyridin-4-amin
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Vat chia chira hon hop gdm N-{[4-010-1-(4-met0xybenzyl)-1H-pyrazolo[3,4-
b]pyridin-S-yl]metyl}-2,6-diﬂ0-3,5-dimetoxyanilin (diéu ché dugc nhu md ta trong vi
du 62, bude 2; 100mg, 0,2mmol), l-metyl-1H-pyrazol-4-amin (Astatech, sb thu tu
danh muc # CL4553: 31mg, 0,32mmol), xezi cacbonat (3 80mg, 1,2mmol), (9,9-
dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (24mg, 0,042mmol) va paladi
axetat (9,4mg, 0,042mmol) trong toluen (3ml) dugc hut chét khong, sau do duoc nap
nito. H8n hop nay dugc khudy & 150°C trong thoi gian 1 gio, sau d6 duge dé nguoi
dén nhiét do trong phong va pha loang bang etyl axetat, rira bang nudc. Lop hitu co
duoc lam khan trén NaSO4 va c6. Can duoc sir dung & budce tiép theo ma khong can
tinh ché thém. LC-MS theo 1y thuyét ddi véi CorHasFaN70s (MHH)" m/z: 536,2; theo
thuc nghiém: 536,2.
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Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(4-metoxybenzyl)-1 -(1-metyl-1H-
pyrazol-4-y1)-1,3,4,7-tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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San phidm tho thu dugc tir bude 1 duoc hoa tan trong tetrahydrofuran (3ml,
40mmol) va lam lanh dén 0°C, sau do triphosgen (75mg, 0,25mmol) va trietylamin
(150pl, 1,0mmol) dugc bd sung vao. Hon hop nay duoc khudy ¢ nhiét do trong phong
trong thoi gian 1 gio, sau d6 dugc cd. Cén duoc tinh ché theo phuong phap sdc ky cuc
nhanh dé thu dugc san phim mong mubn. LC-MS theo ly thuyét d6i voi CagHagFaN7O4
(M+H)" m/z: 562,2; theo thuc nghiém: 562,2.

Budce 3: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-l—(1-metyl-1H-pyrazol-4-yl)-1,3,4,7-
tetrahydro—ZH—pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin-2-0n

San pham thu dugc tir bude 2 duoc hoa tan trong axit trifloaxetic (2ml, 20mmol)
va dung dich thu duogc dugc khudy & 70°C trong thoi gian 1 gio. Sau do, dung dich
nay dugc ¢d va can dugc tinh ché theo phuong phéap sdc ky 16ng cao ap diéu ché (do
pH=2, ACN/H,0) & thu duoc san pham mong muén dudi dang rin mau trang. L.C-
MS theo Iy thuyét ddi véi CaoHisFaN7Os (M+H)™ m/z: 442,1; theo thue nghiém: 442.1.
'H NMR (500MHz, DMSO) & 8,30 (s, 1H), 8,06 (s, 1H), 7,62 (s, 1H), 7,07 (t, J= 8,1
Hz, 1H), 6,26 (s, 1H), 4,97 (s, 2H), 3,96 (s, 3H), 3,90 (s, 6H).

Vidu 86

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(pyridin-2-ylmetyl)-1,3 ,4,7-tetrahydro-2H-pyra-
zolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu néu
trong vi du 85 trong d6 2-pyridinmetanamin thay thé cho 1-metyl-1H-pyrazol-4-amin
& bude 1. LC-MS theo ly thuyét d6i v6i CaaHioFaNeO3 (M+H)™ m/z: 453.1; theo thuc
nghiém: 453,1. '"H NMR (500MHz, DMSO) 8 8,61 — 8,55 (m, 1H), 8,29 (s, 1H), 7,85
(td, J=7,8, 1,7 Hz, 1H), 7,78 (s, 1H), 7,39 — 7,31 (m, 2H), 7,06 (t, J= 8,1 Hz, 1H),
5,54 (s, 2H), 4,98 (s, 2H), 3,89 (s, 6H).

Vi du 87

1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,3 ,4,7-tetrahydro-2H-pyrazolo[4',-
3"5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach sir dung cac quy trinh tuong tw nhu néu
trong vi du 85 trong d6 xyclopropylamin thay thé cho 1-metyl-1H-pyrazol-4-amin &
bude 1. LC-MS theo 1y thuyét déi voi CioHigFaNsOs (M+H)" m/z: 402,1; theo thuc
nghiém: 402,1. '"H NMR (500MHz, DMSO) & 13,58 (br, 1H), 8,47 (s, 1H), 8,24 (s,
1H), 7,04 (t, J = 8,2 Hz, 1H), 4,70 (s, 2H), 3,88 (s, 6H), 3,38 — 3,29 (m, 1H), 1,19 -
1,12 (m, 2H), 0,73 — 0,66 (m, 2H).

Vidu 88

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[(3 S)-tetrahydro-2H-pyran-3-yl]-1,3.,4.,7-
tetrahydr0-2H-pyrazolo[4’,3':5,6]pyrido[4,3-d]pyrimidin—2-0n
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Hop chat nay dugc didu ché bang cach st dung cc quy trinh tuong tu nhu néu

trong vi du 85 trong do (3S)-tetrahydro-2H-pyran-3-amin hydroclorua (do J & W
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PharmLab cung cap, s6 tht tu danh muc # 20-1041S) thay thé cho 1-metyl-1H-
pyrazol-4-amin & buge 1. LC-MS theo ly thuyét déi voi CaiHaaFaNsO4 (MAH)" m/z:
446,2; theo thuc nghiém: 446,1.

Vidu 89

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[(3 S)-tetrahydrofuran-3-yl]-1,3 ,4,7-tetrahydro-
2H—pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin—Z-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh trong tu nhu néu
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trong vi du 85 trong do (3 S)-tetrahydrofuran-3-amin hydroclorua (do Advanced
ChemBlocks cung cép, sb tht ty danh muc # F4071) thay thé cho 1-metyl-1H-pyrazol-
A-amin & bude 1. LC-MS theo ly thuyét ddi voi CaoHaoFaNsOs (M+H)" m/z: 432,1;
theo thuc nghiém: 432,2.

Vidu 90
3-(2,6-diflo-3,5-dimetoxyphenyl)-1- [(3R)-tetrahydrofuran-3-yl]-1,3 ,4,7-tetrahydro-
2H-pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin—2—on
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Hop chit nay dugc didu ché bang cach sir dung cic quy trinh tuong tu nhu néu
trong vi du 85 trong do (3R)-tetrahydrofuran-3-amin hydroclorua (do Advanced
ChemBlocks cung cép, sb tht tu danh muc # F4072) thay thé cho 1-metyl-1H-pyrazol-
A-amin & bude 1. LC-MS theo Iy thuyét doi v6i CaoHaoF2NsOq (M+H)" m/z: 432,1;
theo thuc nghiém: 432,1.

Vidu9l
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3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-isopropyl-1,3 4 T-tetrahydro-2H-pyrazolo[4',3":5,6-
]pyrido [4,3-d]pyrimidin-2-on
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Hop chét nay duge didu ché bang cach st dung céc quy trinh twong tu nhu
néu trong vi du 85 trong d6 2-propanamin thay thé cho 1-metyl-1H-pyrazol-4-amin &
bude 1. LC-MS theo Iy thuyét ddi v6i CioH20F2NsO3 (M+H)™ m/z: 404.2; theo thuc
nghiém: 404,1.

Vidu 92
3-(2,6-diflo-3,5-dimetoxyphenyl)-1- [2-(triflometoxy)phenyl]-1,3,4,7-tetrahydro-2H-

pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong tw nhu néu
trong vi du 85 trong d6 2-(triflometoxy)anilin thay thé cho 1-metyl-1H-pyrazol-4-amin
& bude 1. LC-MS theo ly thuyét ddi véi CasHisFsNsOs (M+H)" m/z: 522,1; theo thuc
nghiém: 522,1.
Viduy93
3-[3-(2,6-diﬂ0-3,5-dimetoxyphenyl)—2-oxo-2,3,4,7-tetrahydro—1H-pyrazolo[4',3':5,6—
|pyrido[4,3-d]pyrimidin-1-yl|benzonitril
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Hop chat ndy dugc didu ché bang cach sir dung céc quy trinh tuong tu nhu néu
trong vi du 85 v6i 3-aminobenzonitril thay thé cho 1-metyl-1H-pyrazol-4-amin ¢ budc
1. LC-MS theo ly thuyét d6i v6i Ca3Hi17FaNgOs3 (M+H)" m/z: 463,1; theo thyc nghiém:
463,0.

Vi dy 94

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -pyridin-3-yl-1,3 4 7-tetrahydro-2H-pyrazolo[4'.-
3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bing cach st dung cac quy trinh tuong tu nhu néu
trong vi du 85 v6i 3-pyridinamin thay thé cho 1-metyl-1H-pyrazol-4-amin & budc 1.
LC-MS theo ly thuyét dbi v6i CorH1FaNsO3 (M+H)" m/z: 439,1; theo thuc nghiém:
439,2. '"H NMR (500MHz, DMSO) § 13,68 (s, 1H), 8,80 (dd, J = 4.8, 1,4 Hz, 1H),
8,76 (d, J=2,3 Hz, 1H), 8,35 (s, 1H), 8,08 — 8,03 (m, 1H), 7,71 — 7,66 (m, 1H), 7,11
— 7,05 (m, 1H), 5,72 (s, 1H), 5,06 (s, 2H), 3,90 (s, 6H).

Vidu 95

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(2-metyl-2H-tetrazol-5-y1)-1.3 ,4,7-tetrahydro-
2H-pyrazolo[4’,3’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach str dung céc quy trinh twong tu nhu néu
trong vi du &5 trong do 2-metyl-2H-tetrazol-5-amin (Ark Pharm, sb thir tw danh muc
# AK-25219) thay thé cho l-metyl-1H-pyrazol-4-amin ¢ budc 1. LC-MS theo ly
thuyét déi véi CisHigFaNeO3 (MHH)* m/z: 444,1; theo thyc nghigm: 444.1. 'H NMR
(300MHz, DMSO) 5 13,84 (s, 1H), 8,39 (s, 1H), 7,11 (t, J= 8,2 Hz, 1H), 6,07 (s, 1H),
5,12 (s, 2H), 4,59 (s, 3H), 3.91 (s, 6H).

Vidu96

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -quinolin-8-yl-1,3 4 7-tetrahydro-2H-pyrazolo[4'-
,3':5,6] pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 85 trong d6 8-quinolinamin thay thé cho 1-metyl-1H-pyrazol-4-amin &
budc 1. LC-MS theo ly thuyét dbi v6i CasHioFaNgO3 (M+H)" m/z: 489,1; theo thuc
nghiém: 489,2.

Vidu 97

1-xyclopropyl-3-(2,6-diflo-3,5 -dimetoxyphenyl)-9-metyl-1,3 ,4,7-tetrahydro-2H-pyr-
azolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 52 trong do 1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-1,3.4,7-
tetrahydro-2H-pyrazolo[4',3':5,6pyrido[4,3-d|pyrimidin-2-on (Vi du 87) thay thé cho
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-1,3,4,7-tetrahydro-2H-
pyrazolo[4,3":5,6]pyrido[4,3-d]pyrimidin-2-on & budc 1. LC-MS theo Iy thuyét d6i voi
CooHa20F2Ns03 (M+H)" m/z: 416,2; theo thuc nghi¢m: 416,1.

Vidu 98

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-9-metyl-1,3 4, 7-tetrahydro-2H-pyrazolo[4',-
3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay duoc didu ché bang cach st dung cic quy trinh twong tu nhu néu
trong vi du 52 trong d6 3—(2,6-diﬂ0-3,S-dimetoxyphenyl)-l-etyl—1,3,4,7-tetrahydro-
2H-pyrazolo[4',3":5,6]pyrido[4,3-d|pyrimidin-2-on (vidy 57) thay thé cho 3-(2,6-diflo-
3,5-dimetoxyphenyl)-1-metyl-1,3 4 7-tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3-
d]pyrimidin-2-on & budc 1. LC-MS theo 1y thuyét d6i v6i CioH20F2NsO3 (M+H)" m/z:
404,2; theo thuc nghiém: 404,2. 'H NMR (500MHz, DMSO) § 13,35 (s, 1H), 8,24 (s,
1H), 7,04 (t, J= 8,1 Hz, 1H), 4,74 (s, 2H), 4,13 (q, / = 6,9 Hz, 2H), 3,88 (s, 6H), 2,65
(s, 3H), 1,21 (t, J= 6,9 Hz, 3H).

Vidu 99

3-(2,6-diflo-3,5-dimetoxyphenyl)-1,3 ,4,7-tetrahydro-2H-
pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 1-alyl-3-(2,6-diﬂo-3,5-dimetoxyphenyl)—7-(4-metoxybenzy1)-1,3,4.,7—
tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3 -d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach s dung cac quy trinh twong tu nhu néu
trong vi du 51, budc 1 dén 2. LC-MS theo ly thuyét dbi v6i Ca7HagFaNsOs (MAH)
m/z: 522.2; theo thuc nghi¢m: 522,2.

Bude 2: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-7-(4-metoxybenzy1)—1,3,4,7-tetrahydro-
2H-pyrazolo[4‘,3’:5,6]pyrido[4,3—d]pyrimidin—2-on
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1,4-bis(diphenylphosphino)butan (7.6mg, 0,017mmol) va tris(dibenzylidenax-
eton)dipaladi(0) (16mg, 0,017mmol) duoc bd sung vao dung dich chtra 1-alyl-3-(2,6-
diflo-3,5-dimetoxyphenyl)-7-(4-metoxybenzyl)-1,3 4. 7-tetrahydro-2H-pyrazolo
[4’,3':5,6]pyrido[4,3—d]pyrimidin-2-on (30,0mg, 0,0575mmol) trong etanol (1,0ml,
17mmol) va N-etyletanamin (1,0ml, 9,7mmol) trong mdi trudng nito. Hon hop thu
dugc gia nhiét dén 90°C va khudy trong thoi gian 6 gio, sau do duoc ¢o. Can dugc tinh

ché bing cot dugc rira giai bang 1 dén 10% MeOH trong DCM & thu duoc san pham
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mong mudn. LC-MS theo 1y thuyét d6i v6i CaaHaaFaNsOq (MHH)" m/z: 482,2; theo
thuc nghiém: 482,2.
Buée 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1,3,4,7-tetrahydro-2H-
pyrazolo[4',3":5,6]pyrido [4,3-d] pyrimidin-2-on

San pham thu duoc tir budce 2 duge hoa tan trong TFA (1ml), sau do dugc gia
nhiét dén 75°C va khudy trong thoi gian 1 gio. Hon hop nay dugc dé ngudi dén nhiét
do trong phong va cd. Céan dugc tinh ché theo phuong phéap sdc ky 1éng cao ap didu
ché (d6 pH=2, axetonitril/nudc) dé thu duoc san phim mong mubn. LC-MS theo Iy
thuyét déi véi CreH1aF2NsO3 (M+H)" m/z: 362,1; theo thuc nghiém: 362.2.
Vi du 100

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-9-(2-morpholin-4-yletyl)-1,3,4,7-
tetrahydro-2H—pyrazol0[4’,3':5,6]pyrido[4,3-d]pyrimidin-2-on

Budc 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-9-[(Z)-2-etoxyviny1]-1-mety1- 1,3,4,7-
tetrahydro-ZH-pyrazolo[4',3':5,6]pyrido[4,3—d]pyrimidin-2-on
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Hoén hop gbm 2—[(Z)-2-etoxyviny1]—4,4,5,S-tetrametyl—1,3,2-dioxaborolan
(157mg, 0,792mmol), 9-bromo-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1—mety1—l,3,4,7-
tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]pyrimidin-2-on (180,0mg,
0,3963mmol), [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(H) da duoc tao phtic
v6i diclometan (theo ty 1& 1:1) (48mg, 0,059mmol) va kali cacbonat (160mg, 1,2mmol)

trong 1,4-dioxan (3,0ml) /nuée (1,0ml) dugc gia nhiét & 88°C trong thoi gian 1,5 gio.
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Hoén hop nay dugc dé nguodi dén nhiét do trong phong, sau dé duoc pha loang bing
nuée, chiét bang DCM. Lép hitu co duge rira bang nudc mubi sau d6 duge lam khan
trén NaxSOy va cd. Can dugc tinh ché qua cOt cuc nhanh dé thu duoc san phém mong
muén. LC-MS theo Iy thuyét dbi v6i Ca1HaaFaNsOs (MHH)™ m/z: 446,2; theo thyc
nghiém: 446,1.

Budc 2: [3—(2,6-diﬂ0-3,S-dimetoxyphenyl)-—1-metyl-2-0x0-273,4,7-tetrahydro-1H—py-=
razolo[4',3":5,6]pyrido[4,3-d]pyrimidin-9-yl] axetaldehyt

O/

F

O
~ M-

O N N CHO
F 7 N
San phém thu duoc tir bude 2 duge hoa tan trong axeton (2ml) va muoi giot
dung dich HCI] dam déc dugc bd sung vao. Hon hop thu duoc dugc khuéy O nhiét do
trong phong trong thoi gian 5 gio, sau d6 duoc pha lodng bang EtOAc va ria bang
dung dich NaHCOs3 bdo hoa va nudc mudi. Lép hitu co dugc lam khan trén NaxSO4

va cd. Can dugc st dung ¢ bude tiép theo ma khong can tinh ché thém.

Budce 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-9-(2-morpholin-4-yletyl)-1,3,4,7-
tetrahydro—2H-pyrazolo[4’,3’:5,6]pyrido[4,3-d]pyrimidin-2—on

Morpholin (3 duong lugng) va natri xyanobohydrua (3 duong luong) duoc bo
sung vao dung dich chua san pham thu duoc tlr bude 1 trong MeOH. Hon hop thu
dugc dugc khuéy & nhiét do trong phong trong thot gian 1 gio, sau do duoc tinh ché
theo phuong phap sic ky 1ong cao ap didu ché (46 pH=2, axetonitril/nu¢c) dé thu duoc
san phdm mong muén. LC-MS theo 1y thuyét dbi voi CosHarFaNeOa (MHH)" m/z:
489,2; theo thuc nghiém: 489,2. IH NMR (300MHz, DMSO) & 13,67 (s, 1H), 8,25 (s,
1H), 7,04 (t, J = 8,2 Hz, 1H), 4,81 (s, 2H), 4,07 — 3,97 (m, 2H), 3,88 (s, 6H), 3,77 -
3,46 (m, 11H), 3,30 — 3,13 (m, 2H).

Vidu 101

3—(2-010-6-ﬂ0-3,S—dimetoxyphenyl)- 1-xyclopropyl-1,3 4 7-tetrahydro-2H-pyrazolol-
4'3"5,6]pyrido[4,3-d]pyrimidin-2-on
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Buéce 1: 2-clo-N-{[4-clo-1-(4-metoxybenzyl)- 1H-pyrazolo[3,4-b]pyridin-5-
yllmetyl}-6-flo-3,5-dimetoxyanilin
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Hop chat nay duoc didu ché bang cach st dung cic quy trinh tuong tu nhu néu
trong vi du 62, budc 2 v6i 2-clo-6-flo-3,5-dimetoxyanilin thay thé cho 2,6-diflo-3,5-
dimetoxyanilin. LC-MS theo ly thuyét dbi voi CosHnCLENLO3 (M+H)" m/z: 491,1;
theo thuc nghiém: 491,1.

Budce 2: 3—(2-010-6-ﬂo-3,S-dimetoxyphenyl)-l-xyclopropyl-1,3,4,7-tetrahydr0-2H—p-
yrazolo[4’,3':5,6]pyrido[4,3-d]pyrimidin-2-on

Hop chét nay duge diéu ché bang cich st dung cic quy trinh twong tu nhu néu
trong vi du 85 trong do 2-c10—N-{[4-clo-1-(4-metoxybenzyl)—1H-pyrazolo[3,4-
b]pyridin-5-yl]metyl}-6-flo-3.5 -dimetoxyanilin  thay thé cho N-{[4-clo-1-(4-
metoxybenzyl)-1H-pyrazolo[3 4-b]pyridin-5-ylJmetyl}-2,6-diflo-3,5 -dimetoxyanilin
va xyclopropylamin thay thé cho 1-metyl-1H-pyrazol-4-amin dihydroclorua. LC-MS
theo ly thuyét d6i v6i C1oH1sCIFNsO3 (M+H)" m/z: 418,1; theo thuc nghiém: 418,0.

Vi du 102

3 -(2-010-6-ﬂo-3,S-dimetoxyphenyl)- 1-xyclobutyl-1,3,4,7 -tetrahydro-2H-pyrazolo[4',-
3':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 101 trong d6 xyclobutylamin thay thé cho xyclopropylamin. LC-MS theo
Iy thuyét dbi voi CaoHaoCIFNsO3 (M+H)™ m/z: 432,1; theo thue nghiém: 432,1. 'H
NMR (500MHz, DMSO) § 13,63 (s, 1H), 8,29 (s, 2H), 7,01 (d, J=1,7 Hz, 1H), 4,90
— 4,80 (m, 1H), 4,69 (s, 2H), 3,93 (s, 3H), 3,90 (s, 3H), 2,55 - 2,45 (m, 2H), 2,40 —
2,30 (m, 2H), 1,88 — 1,71 (m, 2H).

Vidu 103

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 3.4, 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-
d]pyrimidin-2-on

=z
Iz

Hén  hop gdm 3-(2,6—diﬂ0-3,S—dimetoxyphenyl)-1-(2-hydr0xyety1)-7-
(phenylsulfonyl)—1,3,4,7—tetrahydr0—2H-pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin—Z—on
(vi du 44, budc 4: 52mg, 0,095mmol) va dung dich chia 1,0M kali tert-butoxit trong
THF (1,0ml, 1,0mmol) dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Hon
hop nay dugc pha lodng bang metylen clorua, rira bang dung dich NaHCO; bao hoa,
nuée va nuée mudi. Lép hitu co duge lam khan trén NaxSO4 va co. Cian dugc hoa tan
trong metanol va Pd/C (10%, 10mg) dugc bd sung vao va hdn hop phan img nay dugc
khudy trong moi trudong hydro dé trong qua bong trong thoi gian 3 gio. Hon hop nay
duoc loc va dich loc dugc tinh ché theo phuong phap sdc ky 16ng cao ap didu ché (do
pH=2, axetonitril/nuge) & thu duoc san pham mong mubn. LC-MS theo 1y thuyét dbi

véi C17H1sF2N4O3 (M+H)" m/z: 361,1; theo thue nghiém: 361,1.

Viduy 104
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1,9-dimetyl-1.3 A4 7-tetrahydro-2H-pyrolo[3',2":5,6-
pyrido[4,3-d]pyrimidin-2-on
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Budc 1: tert-butyl 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9-iodo-1-mety1-2—oxo—1,2,3,4-
tetrahydro-7H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-7-carboxylat

>
o
Sy N

Kali hydroxit (160mg, 2,9mmol) dugc bd sung vao dung dich chira 3-(2,6-diflo-
3,5-dimetoxyphenyl)-1-metyl-1,3 4. 7-tetrahydro-2H-pyrolo[3',2"5, 6|pyrido[4,3-
d]pyrimidin-2-on (vi du 33: 0,99g, 2,6mmol) trong N,N-dimetylformamit (20ml,
200mmol). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 15 phut,
sau do iot (1,0g, 4,0mmol) dugc b6 sung vao. Dung dich thu duoc khuéy & nhiét do
trong phong trong thoi gian 1 gio, sau d6 di-tert-butyldicacbonat (860mg, 4,0mmol)
va 4-dimetylaminopyridin (60mg, 0,5mmol) duoc bd sung vao. Hon hop phan (mg nay
dugc khudy ¢ nhiét do trong phong trong thoi gian 1 gio. Hon hop nay dugc pha lodng
béng EtOAc, sau d6 dugc rira bﬁmg nuée va nude mudi. Lép hitu co duoc lam khan
trén Na2SOy va cd. Can dugc tinh ché bang cot dugc ria giai bang 0% dén 10% AcOEt
trong CH2Cly. LC-MS theo ly thuyét d6i v6i CasHoaF2IN4Os (M+H)" m/z: 601,1; theo
thuc nghiém: 601,0.

Buée 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 9-dimetyl-1,3,4,7-tetrahydro-2H-pyrolo-
[3',2":5,6]pyrido[4,3-d[pyrimidin-2-on

Hdn hop gdm tert-butyl 3-(2,6-diﬂo-3,5-dimetoxyphenyl)-9-iodo-1—mety1—2-
oxo-1,2,3,4-tetrahydro-7H-pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin-7-carboxylat
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(100,0mg, 0,1666mmol), dung dich 2,0M dimetyl kém trong toluen (0,17ml,
0,33mmol), bis(tri-t-butylphosphin)paladi (5mg, 0,0lmmol) trong tetrahydrofuran
(5ml, 60mmol) dugc rut khi va nap nito. Hon hop phan ung nay duogc khudy & 65°C
trong 2,5 gio, sau do dugc d8 ngudi dén nhiét do trong phong va loc. Dich loc dugce
phalodng bang metanol va tinh ché theo phuong phép sdc ky 16ng cao ap (HPLC) didu
ché (d6 pH=2, axetonitril/nudc) d8 thu dugc san phim mong mudn. LC-MS theo ly
thuyét dbi v6i CroH1oF2NO3 (MHH)* m/z: 389,1; theo thuc nghiém: 389,0. 'H NMR
(500MHz, DMSO) 8 11,78 (s, 1H), 8,02 (s, 1H), 7,35 (s, 1H), 7,02 (t, /= 8,1 Hz, 1H),
4,76 (s, 2H), 3,88 (s, 6H), 3,51 (s, 3H), 2,42 (s, 3H).

Vidu 105

[3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~metyl-2-0x0-2,3,4,7-tetrahydro- 1 H-pyrolo[3 '2'-
5,6]pyrido[4,3-d]pyrimidin-9-yljaxetonitril
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Buéde 1: 9-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-7-{[2-(trimetylsilyl)
etoxy|metyl}-1,3 4. 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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N-bromosucxinimit (210mg, 1,2mmol) duoc b6 sung vao dung dich chua 3-
(2,6-diflo-3 ,5-dimetoxyphenyl)-1-metyl-1,3 4, 7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido [4,3-d]pyrimidin-2-on (vi du 33: 400mg, 1,07mmol) trong
N.N-dimetylformamit (10ml). Dung dich mau dé thu dugc dugc khudy & nhiét do
trong phong trong thoi gian 2 gio. Phan ung dugc déap tat bang nude va chiét bang

DCM. Lép hitu co dugc rua bing nudc mudi sau do6 dugce 1am khan trén NaSOq va
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¢6. Cin duge hoa tan trong DMF (5ml) va lam lanh dén 0°C, sau d6 Nal trong dau
khoang (60% trong luong, 0,13, 3,2mmol) dugc bd sung vao. Hon hop nay duoc
khudy & 0°C trong thoi gian 30 phut, sau do [B-(trimetylsilyl)etoxy]metyl clorua (0,3 6g,
2,1mmol) duoc bd sung vao. Hon hop phan tmg nay duoc khudy & nhiét do trong
phong trong thoi gian 2 gio, sau do duogc pha lodng bang nudc va chiét bang DCM.
L&p hitu co dugc rua bﬁmg nudce, nude mudi, sau d6 dugc lam khan trén NaaSOa va
¢6. Cain duge tinh ché bing cot duge rira gidi bang 0% dén 10% AcOEt trong DCM
dé thu duoc san phdm mong mudn. LC-MS theo 1y thuyét d6i voi CaaH3oBrFaN4O4Si
(M+H)" m/z: 583,1; theo thuc nghiém: 583,0.

Budce 2: [3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3,4,7-tetrahydro- 1H-pyro-
lo[3',2":5,6] pyrido[4,3-d]pyrimidin-9-y1]axetonitril

(Trimetylsilyl)axetonitril (1 7,6ul, 0,128mmol), tiép theo k&m diflorua (8,50mg,
0,0823mmol) dugc bd sung vao hdn hop gém 9-bromo-3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-metyl-7-{ [2—(trimetylsilyl)etoxy]metyl}— 1,3,4,7-tetrahydro-2H-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin—2—on (60mg, 0,10mmol), (9,9-dimetyl-9H-
xanten-4,5-diyl)bis(diphenylphosphin) (1,2mg, 0,002mmol), tris(dibenzylidenaxeton)
dipaladi(0) (1,9mg, 0,002mmol), trong N,N-dimetylformamit (2ml). Hon hop nay
dugcrat khi, sau d6 duge nap nito. Hon hop phan Gmg nay duoc khudy & 110°C qua
dém sau do duoc dé nguoi dén nhiét do trong phong va pha loang bang nuéc. Hdn hop
nay duoc chiét bang EtOAc. Lop hitu co duge rua bang nudc, nude mubi sau d6 dugc
lam khan trén Na;SOy va ¢d. Can duoc hoa tan trong DCM (2ml) va TFA (2ml) dugc
bd sung vao. Dung dich thu dugc khudy & nhiét do trong phong trong thoi gian 1 gio,
sau d6 duoc co. Can dugc hoa tan trong MeOH sau do etylendiamin dugc bd sung vao.
Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 1 gid, sau do duoc
tinh ché theo phuong phap sdc ky long cao ap didu ché (d6 pH=2, axetonitril/nudc) dé
thu duge san phdm mong mudn. LC-MS theo Iy thuyét dbi voi CaoHisF2NsOs (MAH)"
m/z: 414,1; theo thuc nghiém: 414,1.

Vidu 106

3-(2-clo-6-lo-3 .5-dimetoxyphenyl)-1 -xyclobutyl-3 4,7 9-tetrahydro-1H-pyrolo[3',
2’:5,6]pyrido[4,3-d]pyrimidin-2,S-dion
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Budc 1: 4-clo-1-{[2-(trimetylsilyl)etoxy]metyl }-1H-pyrolo[2,3-b]pyridin-5-
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Natri hydrua (60% trong luong trong dau khodng, 580mg, 14mmol) dugc bo

carbaldehyt

sung tung phdn vao dung dich chira 4-clo-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt
(2,0g, 11mmol) trong N,N-dimetylformamit (20ml) & 0°C. Hon hop nay dugc khudy
& 0°C trong thoi gian 30 phut, sau do [B-(trimetylsilyl)etoxy]metyl clorua (2,4ml,
13mmol) duoc bd sung nho giot vao. Hdn hop phéan Gmg nay duoc khudy & 0°C trong
thoi gian 1,5 gio, sau do dugc toi bang dung dich NH4ClI bdo hoa. Sau do, hon hop nay
dugc chiét bang EtOAc. L6p hitu co gom lai dugce rua bang nudc, nude mudi sau dé
duoc 1am khan trén NazSO4 va ¢6. Can duge tinh ché béng coOt dugc rira giai béng 0%
dén 20% EtOAc trong hexan d& thu dugc san phim mong mudn (2,3g, 67%) dudi dang
chét rén mau tring. LC-MS theo ly thuyét ddi voi C1aHaoCIN20Si (M-+H)" m/z: 311,1;
theo thuc nghiém: 311,0.

Budc 2: 2-010—N—[(4-clo—1-{[2-(trimetylsily1)etoxy]metyl}-1H—pyrolo[2,3-b]pyridin-
5-yl)metyl]-6-flo-3,5-dimetoxyanilin
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Dung dich chta 4-010-1-{[2-(trimetylsilyl)etoxy]metyl}—1H—pyrolo[2,3-
b]pyridin-5-carbaldehyt (600mg, 1,.9mmol) va 2-clo-6-flo-3,5-dimetoxyanilin
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(400,0mg, 1,945mmol) trong metylen clorua (10ml) dugc bd sung nho giot vao dung
dich ch(ra natri triaxetoxybohydrua (1,8g, 8,8mmol) trong axit trifloaxetic (4ml) ¢ 0°C.
Hon hop phan tng nay dugc khudy & 0°C trong thoi gian 1 gio, sau do dugc rét vao
nuée dé va trung hoa bing NalCOs. Hon hop nay duge chiét bang CHaCla. L6p hitu
co duoc ria béng nuéc mudi, 1lam khan trén Na;SO4 va cd. Cén duge tinh ché béng
cOt dugc rua giai bing 0% dén 5% AcOEt trong CH2Cl dé thu duoc san pham mong
mubn (0,62, 60%). LC-MS theo ly thuyét ddi voi Ca2HaeCLEFN;0381 (M+H)" m/z:
500,1; theo thuc nghiém: 500,0.

Budc 3: 5-{ [(2—(:10-6-ﬂo-3,5-dimetoxyphenyl)amino]metyl}-N-Xyclobutyl- 1-{[2-(tri-
metylsilyl)etoxy]metyl}- 1H-pyrolo[2,3-b]pyridin-4-amin
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Hoén  hop gdm 2-clo-N-[(4-clo-1-{[2-(trimetylsilyl)etoxy Jmetyl}-1H-
pyrolo[2,3-b]pyridin-5-yl)metyl]-6-flo-3,5 -dimetoxyanilin (0,10g, 0,20mmol),
xyclobutylamin (34pl, 0,40mmol), paladi axetat (4,5mg, 0,020mmol), (9.9-dimetyl-
9H-xanten-4,5-diyl)bis(diphenylphosphin) (10mg, 0,02mmol), va xezi cacbonat (2,0 x
10’mg, 0,60mmol) trong 1,4-dioxan (2ml, 20mmol) dugc rut khi, sau dé dugc nap nito.
Hon hop nay dugc khudy & 160°C qua dém. Hoén hop phan ung nay dugc dé nguoi dén
nhiét do trong phong, sau d6 dugc pha loang bing etyl axetat (20ml), loc va c6 dudi
diéu kién ap suét giam. Can dugc tinh ché theo phuong phap sdc ky cuc nhanh trén cot
silicagel dugc rira giai bang MeOH trong DCM (0% dén 5%) dé thu dugc san pham
mong muén. LC-MS theo ly thuyét d6i v6i CagHs7CIFN4O3Si (M+H)*" m/z: 535,2; theo
thuc nghiém: 535,1.

Budc 4: 3—(2—010-6-ﬂ0-3,S-dimetoxyphenyl)-1-xyclobuty1—7-{[2-
(trimetylsilyl)etoxy]metyl}-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-
d]pyrimidin-2-on
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Trietylamin (110pl, 0,76mmol), tiép theo la triphosgen (68mg, 0,23mmol) dugc
bd sung vao dung dich chira 5-{[(2-010—6-ﬂ0-3,5-dimetoxyphenyl)amino]metyl}-N-
xyclobutyl-1-{[2—(trimetylsilyl)etoxy]metyl}-lH-pyrolo[2,3-b]pyridin-4—amin (82mg,
0,15mmol) trong THF (5ml) ¢ 0°C. Hon hop thu dugce duoc khudy & 0°C trong thoi
gian 30 phut, sau d6 dung dich NaOH IN (2ml) dugc bd sung vao. Hon hop nay dugc
khuéy & 0°C trong thoi gian 10 phut, sau d6 dugc pha lodng bang nudc va chiét bang
EtOAc. Lop hitu co duoc rira bang nudc mudi sau do duoc lam khan trén NaxSO4 va
co. Cin dugc st dung & bude tiép theo ma khong cAn tinh ché thém. LC-MS theo ly

thuyét d6i v&i CrrH3sCIFN4O4Si (M+H) m/z: 561,2; theo thuc nghi¢m: 561,1.

Bude 5: 3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1 -xyclobutyl-3,4,7,9-tetrahydro-1H-
pyrolo[3',2' :5,6]pyrido[4,3-d]pyrimidin-2,8-dion

Pyridini tribromua (180mg, 0,51mmol) duoc bd sung vao hdn hop g6m 3-(2-
clo-6-flo-3,5-dimetoxyphenyl)-1-xyclobutyl-7-{ [2-(trimetylsilyl)etoxy |metyl}-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on (82mg,
0,15mmol) trong rugu isopropylic (0,6ml) va nude (0,04ml). Dung dich thu dugc dugc
khudy & 30°C trong thoi gian 2 gio, sau do duoc dé nguoi dén nhiét do trong phong va
axit axetic (0,5ml, 9mmol) va kém (95mg, 1,5mmol) duoc bd sung vao. Hon hop nay
duoc khudy & nhiét do trong phong trong thoi gian 2 gio, sau do dugc loc va dich loc
duoc ¢6. Can duge hoa tan trong DCM (1ml) va TFA (1ml) duoc bd sung vao. Dung
dich thu dugc dugce khudy & nhiét do trong phong trong thoi gian 1 gid, sau do duoc
¢o. Cin duge hoa tan trong MeOH (2ml), sau d6 etylendiamin (0,2ml) dugc bd sung
vao. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 1 gio, sau do
dugc tinh ché theo phuong phap sic ky léng cao ap didu ché (do pH=2,
axetonitril/nudce) dé thu duge san pham mong mudn. LC-MS theo ly thuyét doi véi

C,1Ho1 CIFN4O4 (M+H)" m/z: 447,1; theo thuc nghiém: 447.0.

Vi du 107
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3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1-(1 -metyl-1H-pyrazol-4-yl)-1,3,4,7-tetrahydro-
2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on
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Hop chat nay dugce didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 45 trong do 2-clo-6-flo-3,5-dimetoxyanilin thay thé cho 2,6-diflo-3,5-
dimetoxyanilin ¢ budc 1 va 1-metyl-1H-pyrazol-4-amin dihydroclorua thay thé cho
xyclopropylamin & bude 3. LC-MS theo Iy thuyét ddi voi CoHisCIFNGO3 (MAH)" m/z:
457.1; theo thuc nghiém: 457,0.

Vidu 108

3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1 -pyridin-3-yl-1,3,4 _7-tetrahydro-2H-pyrolo[3',-
2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 107 véi 3-pyridinamin thay thé cho 1-metyl-1H-pyrazol-4-amin
dihydroclorua. LC-MS theo ly thuyét dbi v6i CaaHisCIFNsOs (M-+H)" m/z: 454,1; theo
thuc nghiém: 454,1.

Vidu 109

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -pyridazin-3-yl-1,3 4 .7-tetrahydro-2H-pyrolo[3',-
2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugce didu ché bang cach sir dung cac quy trinh twong tw nhu néu
trong vi du 45 trong d6 pyridazin-3-amin thay thé cho xyclopropylamin & budc 3. L.C-
MS theo 1y thuyét dbi voi CaiH17F2N6Os (M+H)" m/z: 439,1; theo thuc nghiém: 439,2.
Vidu 110

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-8-(morpholin-4-ylmetyl)-1,3.4.7-
tetrahydro—2H—pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2—on
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Bude 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-metyl-8-(morpholin-4-ylmety1)-7—
(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3 -d]pyrimidin-2-on
~
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Morpholin (880pul, 10. mmol), tiép theo 1a axit axetic (1,0ml, 18mmol) dugc b6
sung vao dung dich chua 3-(2,6-diﬂo-3,S-dimetoxyphenyl)—1—metyl—2—oxo-7—
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-&-
carbaldehyt (vi du 70, budc 1: 1,09¢, 2.01mmol) trong metylen clorua (30ml). Dung
dich mau vang thu duoc dugc khudy & nhiét do trong phong qua dém, sau d6 natri
triaxetoxybohydrua (1,3g, 6,0mmol) duoc bd sung vao. Hoén hop nay duoc khudy &

nhiét do trong phong trong thoi gian 4 giv tai thoi diém d6 LC-MS biéu thi phan Gng
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hoan toan chuyén héa dén san pham mong mubn. Phan tng duge dép tit bang dung
dich NaHCOs bio hoa sau dé duoc chiét bing DCM. Céc dich chiét hiru co duge gom
lai sau d6 duoc rua béng nude va nude mudi. Lép hitu co duge lam khan trén NaSOq
sau d6 dugc cd. Cin dugc tinh ché béng cdt dugc rira giai béng 0% dén 40%
EtOAc/DCM dé thu dugc san pham mong mudn dudi dang rin mau tring (930mg,
75%). LC-MS theo 1y thuyét dbi v6i CaoHzoF2NsOeS (MHH)" m/z: 614,2; theo thuc
nghiém: 614,0.

Budce 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-8-(morpholin-4-ylmetyl)-1,3,4,7-
tetrahydro-ZH-pyrolo[3’,2’:5,6]pyrido[4,3-d]pyrimidin-2-on

San pham thu dugc tir bude 1 duge hoa tan trong tetrahydrofuran (65ml), sau
d6 dung dich chtra 1,0M tetra-n-butylamoni florua trong THF (4,5ml, 4,5mmol) duoc
bd sung vao. Hon hop nay dugc gia nhiét dén 60°C va khudy trong thoi gian 1,5 gio
tai thoi diém d6 LC-MS biéu thi phan g hoan toan chuyén hoa thanh san phiam mong
mubn. Hon hop nay duoc dé ngudi dén nhiét do trong phong, sau d6 duoc tdi bang
nude va chiét béng DCM. Cac dich chiét gom lai dugc rira béng nude va nude mudi.
Lép hitu co duge lam khan trén NaSOu va co. Can dugc tinh ché bang cot duoc ria
giai bang 0% dén 10% (MeOH/DCM dé thu dugc san phém mong inuén (649mg,
68%) ma san pham nay dugc tinh ché tiép bang sdc ky 16ng cao ap diu ché (d6 pH=2,
axetonitril/nudc). LC-MS theo ly thuyét ddi voi CasHaeFaNsOs (MAH)" m/z: 474.2;
theo thuc nghiém: 474.,2. 'H NMR (500MHz, DMSO) 8 11,75 (s, 1H), 8,04 (s, 1H),
7,03 (t, J = 8,2 Hz, 1H), 6,95 (s, 1H), 4,77 (s, 2H), 4,39 (s, 2H), 3,89 (s, 6H), 3,81 (br,
4H), 3,67 (s, 3H), 3,18 (br, 4H).

Vidulll
3-(2,6-diflo-3,5-dimetoxyphenyl)- 8-[(4-hydroxypiperidin-1-ylmetyl]-1 -metyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc diéu ché bang cach st dung cic quy trinh twong tu nhu
néu trong vi du 70 trong d6 4-hydroxypiperidin thay thé cho 1-etylpiperazin & budc
2. LC-MS theo Iy thuyét dbi v6i CaaHagFaNsOs (M+H)" m/z: 488,2; theo thuc
nghiém: 488,1.

Vidull2
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[(4,4-diflopiperidin-1 -yDmetyl]-1-metyl-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu néu
trong vi du 70 trong d6 4,4-diflopiperidin hydroclorua thay thé cho 1-etylpiperazin &
bude 2. LC-MS theo 1y thuyét dbi vai CasHasFaNsOs (M+H)" m/z: 508,2; theo thuc
nghiém: 508,2.

Vidu 113
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[(3 3-diflopiperidin-1-yl)metyl]-1-metyl-1,3.4.7-
tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 70 trong d6 3,3-diflopiperidin hydroclorua thay thé cho 1-etylpiperazin &
bude 2. LC-MS theo 1y thuyét dbi vai CaHlaeFaNsOs (M+H)" m/z: 508,2; theo thyc

nghiém: 508,2.

Vi dy 114
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-( 2-morpholin-4-yletyl)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Bude 1: 3-(2,6-diﬂ0—3,S-dimetoxyphenyl)—1-metyl-8-(2—morpholin-4-yletyl)—7—
(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4.3 -d]pyrimidin-2-on
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Morpholin (0,41ml, 4, 7mmol), tiép theo 14 axit axetic (0,32ml, 5,6mmol) dugc
bd sung vao dung dich chua [3-(2,6-diﬂo-3,S-Ciimetoxyphenyl)—1-metyl—2-0X0—7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-8-
yl]axetaldehyt (vi du 71, bude 2: 522mg, 0,938mmol) trong metylen clorua (25ml,
390mmol). Hon hgp nay duoc khudy & nhiét do trong phong trong thoi gian 1 gi0, sau
d6 natri triaxetoxybohydrua (696mg, 3,28mmol) duoc bd sung vao. Hdn hop thu dugc
dugc khudy & nhiét do trong phong trong thoi gian 1 gio tai thoi diém do LC-MS biéu
thi phan tng hoan toan chuyén hoa thanh san phém mong mudn. Hon hgp nay duge
trung hoa bing dung dich NaHCOs bao hoa sau d6 duge chiét bang DCM. Céc dich
chiét gom lai dugc rira bang nudc mudi sau d6 duoc lam khan trén Na;SO4 va ¢6. Céan
duoc tinh ché bing cot dugc rira giai bang 0% dén 50% EtOA¢/DCM sau d§ 0% dén
10% (MeOH/DCM dé thu duge san phdm mong mubn (483mg, 82%) dudi dang chét
rin mau vang. LC-MS theo 1y thuyét dbi voi CsoHzFaNsO6S (M+H)* m/z: 628,2; theo
thuc nghiém: 628,0.

Budce 2: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1—metyl-8-(2-morpholin-4-ylety1)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-on
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San pham thu dugc tir bude 1 duge hoa tan trong tetrahydrofuran (25ml), sau
d6 dung dich chira 1,0M Kkali tert-butoxit trong THF (2,3ml, 2,3mmol) duoc b6 sung
vao. Hon hop thu duge duoc khudy & nhiét d§ trong phong trong thoi gian 30 phut tai
thoi diém d6 LC-MS biéu thi phan g hoan toan chuyén hoa thanh san pham mong
mubn. Phan tng dugc dép tit bang dung dich NH4Cl bdo hoa sau d6 duoc chiét bang
EtOAc. Céc dich chiét gom lai dugc rira bang nude va nudc mubi sau d6 dugce lam
khan trén NazSO4 va ¢d. Can dugc tinh ché bang cot duoc rira giai bang 0% dén 10%
(MeOH/DCM, dé thu duoc san phém mong mubn (258mg, 56%) dudi dang chét rin
mau tring ma dugc tinh ché tiép bing sic ky léng cao ap didu ché (do pH=2,
axetonitril/nuée). LC-MS theo 1y thuyét ddi v6i CasHasFaNsOs (MHH)" m/z: 488,2;
theo thuc nghiém: 488,2. 'H NMR (500MHz, DMSO) & 11,88 (s, 1H), 7,95 (s, 1H),
7,04 (t, J = 8,2 Hz, 1H), 6,67 (s, 1H), 4,75 (s, 2H), 4,06 — 3,95 (m, 2H), 3,88 (s, 6H),
3,73 — 3,64 (m, 2H), 3,62 (s, 3H), 3,57 — 3,46 (m, 4H), 3,22 — 3,09 (m, 4H).

Vidu 115

8-(2-azetidin-1-yletyl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-1-metyl-1,3 .4, 7-tetrahydro-
2H-pyr010[3’,2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 71 trong d6 azetidin hydroclorua thay thé cho 1-etylpiperazin ¢ budc 3.
LC-MS theo Iy thuyét déi v6i CasHaeFaNsO3 (MHH)" m/z: 458,2; theo thuc nghiém:
458,3.

Vidu 116

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~metyl-8-(2-pyrolidin-1-yletyl)-1,3 A4.7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bing cach str dung cac quy trinh trong ty nhu néu
trong vi du 71 trong d6 pyrolidin thay thé cho 1l-etylpiperazin ¢ budc 3. LC-MS theo
ly thuyét déi v6i CasHasFaNsO3 (MH+H)" m/z: 472,2; theo thye nghiém: 472.3.

Vidu 117
3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1-metyl-8-(3-morpholin—4-y1pr0py1)-1,3,4,7-
tetrahydro—2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sut dung cac quy trinh tuong tu nhu néu
trong vi du 72 trong d6 morpholin thay thé cho 1-etylpiperazin & budc 4. LC-MS theo
Iy thuyét dbi voi CasHzoFaNsOs (M+H)" m/z: 502,2; theo thue nghigm: 502,2.

Vidu 118

8-[3-(4-xyclopropylpiperazin-1 -yl)propyl]-3-(2,6-diflo-3,5 -dimetoxyphenyl)-1-
metyl-1 3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh trong tu nhu néu

trong vi du 72 trong do 1-xyclopropylpiperazin dihydroclorua (Oakwood, s6 thir tu
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danh muc # 029229) thay thé cho 1-etylpiperazin ¢ budc 4. LC-MS theo ly thuyét dbi
voi CagHssFaNgOs (M+H)" m/z: 541,3; theo thue nghiém: 541,2.

Vidull9
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[(4-etylpiperazin-1 -yl)carbonyl]-1-metyl-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach st dung cac quy trinh tuong ty nhu néu
trong vi du 40, bude 3 trong d6 1-etylpiperazin thay thé cho 1-metylpiperazin. Hop
chét duoc tinh ché theo phuong phép sic ky 10ng tinh nang cao ddo pha (d0 pH=2) dé
thu duge san phim mong mudn dudi dang ran mau tring. LC-MS theo ly thuyét dbi

v6i CasHaoFaNgO4 [M+H]" m/z: 515,2; theo thuc nghiém: 515,2.

Vidy 120

3-(2,6-diflo-3,5-dimetoxyphenyl)-8-{[(3R,55)-3 ,5-dimetylpiperazin-1-yl]carbonyl}-
1-metyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6 ]pyrido[4,3 -d]pyrimidin-2-on

>0

X

o NN ?‘NH

F %m“f

Sy N

Hop chat nay duogc didu ché bang cach st dung céc quy trinh twong ty nhu néu

trong vi du 40, bude 3 trong do cis-2,6-dimetylpiperazin (do Aldrich cung cép, sb thir

tu danh muc # D179809) thay thé cho 1-metylpiperazin. Hop chit duoc tinh ché theo

phuong phap sdc ky léng tinh ndng cao dao pha (d0 pH=2) dé thu duoc san phdm mong

mubn duéi dang rin mau tring. LC-MS theo 1y thuyét d6i voi CasHaoFaNsO4 [M+H]"

m/z: 515,2; theo thuc nghiém: 515,1.

Vidu 121
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-ctyl-1.3 .4 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido

[4,3-d] pyrimidin-2-on
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Hop chét nay duoc didu ché theo cach da dugc md ta trong vi du 49, cac bude
1 dén 3. LC-MS theo 1y thuyét ddi v6i CioH1oFaNaOs [M+H]" m/z: 389,1; theo thuc
nghiém: 389,1. 'H NMR (500MHz, DMSO) 8 11,86 (s, 1H), 7,99 (s, 1H), 7,52 = 7.46
(m, 1H), 7,04 (t, J = 8,2 Hz, 1H), 6,67 — 6,62 (m, 1H), 4,76 (s, 2H), 4,18 (¢, /= 6.9
Hz, 2H), 3,89 (s, 6H), 1,34 (t, J = 6,9 Hz, 3H).

Vidu 122
4-[3-(2,6-diﬂ0-3,5-dimetoxyphenyl)—2,8-dioxo—2,3 4.7,8.9-hexahydro-1H-pyrolo[3',-
2"5,6]pyrido[4,3-d]pyrimidin-1 -yl]benzonitril
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Bude 1: 4-[3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-2-ox0-2,3,4,7-tetrahydro-1H-pyrolo[3',2—
:5,6]pyrido [4,3-d]pyrimidin-1 -yl]benzonitril
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 45 trong do 4-aminobenzonitril thay thé cho xyclopropylamin. LC-MS theo
ly thuyét dbi voi CaaHisFaNsOs (M+H)" m/z: 462,1; theo thuc nghiém: 462,0.
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Budce 2: 4-[3—(2,6~diﬂ0=3,5-dimetoxyphenyl)—2,8-diox0—2,3,4,7,8,9-hexahydr0-IH-p-
yrolo[3',2":5,6 |pyrido[4,3-d]pyrimidin-1-yl]benzonitril

Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 75 trong do 4-[3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-2,3,4,7-tetrahydro-
lH-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin-l-yI]benzonitril (didu ché dugc theo Budce
1) thay thé cho 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-[(1R,ZR)-2-hydroxyxyclopentyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on. LC-MS theo ly
thuyét d8i v6i CoaH1sF2NsO4 (MHH) m/z: 478,1; theo thue nghiém: 478.0.

Vidu 123
3-4 [3—(2,6-diﬂo-3,5-dimetoxyphenyl)-2,8-dioxo-2,3,4,7,8,9-hexahydro- 1H-pyrolo[3'-
2":5,6]pyrido[4,3-d|pyrimidin-1-yl]metyl}benzonitril
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Bude 1: N-[(4-clo-1-{[2-(trimetylsilyl)etoxy Jmetyl }-1 H-pyrolo[2,3-b]pyridin-5-
yDmetyl]-2,6-diflo-3,5-dimetoxyanilin

\SEI\II
B sung dung dich chtra 2,6-diflo-3,5-dimetoxyanilin (1,52g, 8,03mmol) trong
metylen clorua (10ml), tiép theo bd sung dung dich chua 4-clo-1-{[2-
(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3-b]pyridin-S-carbaldehyt (vi du 106, buédc
1: 2,27g, 7,30mmol) trong metylen clorua (40ml, 700mmol) vao dung dich chura natri
triaxetoxybohydrua (6,2g, 29mmol) trong axit trifloaxetic (10,0ml, 1,30E2mmol) &
0°C. Hon hop phan Gmg duogc khudy & 0°C trong thoi gian 1 gio, sau d6 duge rot vao

dung dich nuéc NaHCOj3 lanh va sau d6 duoc chiét bang metylen clorua. Lép hitu co
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dugc rira bang nudc mubi sau d6 duge lam khan trén NaSO4 va ¢6. Cén dugc tinh ché
theo phuong phap sic ky cuc nhanh dugc rira giai bang 0% dén 40% EtOAc trong
DCM dé thu duoc san pham mong mudn dudi dang dau mau vang ma diu nay hoa rin
khi dé yén (3,32, 94%). LC-MS theo 1y thuyét dbi voi CoHaoCIFaN30581 (MHH)?
m/z: 484,2; theo thuc nghiém: 484,1.

Budce 2: 3-{ [(5-{[(2,6=diﬂ0-3,5—dimetoxyphenyl)amino]metyl}- 1-{[2-
(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3 -b]pyridin-4-yl)amino]metyl}benzonitril

@NHH?

\
SEM

Hon hop gdm N-[(4-clo-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyr010[2,3-
b]pyridin-S—yl)metyl]-2,6—diﬂo-3,S-dimetoxyanilin (110mg,  0,23mmol),  3-
(aminometyl)benzonitril (45,0mg, 0,341mmol), paladi axetat (5,lmg, 0,023mmol),
(R)-(+)-2,2'-bis(diphenylphosphino)-1 ,1'-binaphtyl (14mg, 0,023mmol), va xezi
cacbonat (220mg, 0,68mmol) trong 1,4-dioxan (3ml, 40mmol) duge rat khi, sau do
duoc nap nito. Hon hop thu dugc duoc khudy ¢ 150°C trong thoi gian 2 gi0, sau do
duoc dé nguodi dén nhiét do trong phong va pha loang bang nudc va chiét bang EtOAc.
L6p hitu co duge rira béng nudc, nuoc mudi sau do duoc lam khan trén NaxSO4 va ¢o.
Can duoc su dung ¢ bude tiép theo ma khong can tinh ché thém. LC-MS theo ly thuyét
461 v6i CaoHaeFaNs03Si (M+H)™ m/z: 580.3; theo thye nghiém: 580,2.

Budc 3: 3-[(3-(2,6-diﬂo-3,5-dimetoxyphenyl)-2-0X0-7-{[2-(trimetylsi1y1)etoxy]
metyl}-2,3,4,7-tetrahydro- 1H-pyr010[3’,2‘:5,6]pyrido[4,3-d]pyrimidin—1-
ylmetyl]benzonitril
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San pham tho thu duge tir bude 2 duge hoa tan trong tetrahydrofuran (5ml,
60mmol), sau do trietylamin (0,16ml, 1,1mmol) dugc bd sung vao, tiép theo 12 b sung
triphosgen (74mg, 0,25mmol). Huyén phtt mau nau tao thanh duoc khudy & nhiét do
trong phong trong thoi gian 30 phut va sau do hon hop phéan tng duoc t0i bang 3ml
dung dich NaOH IN. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian
20 phut, sau do duogc chiét béng EtOAc. Sau do, 16p hitu co dugce rira bang nudc, nude
mudi va 1am khan trén Na,SO4 va ¢6. Can dugc tinh ché béng sic ky cot dugc ria giai
bang 0% dén 50% EtOAc trong hexan dé thu duoc san pham mong mudn. LC-MS
theo 1y thuyét d8i v6i C31HaaFaNs0aSi (M+H)™ m/z: 606,2; theo thuc nghi¢m: 606,3.

Budc 4: 3-{[3-(2,6-diflo-3 .5-dimetoxyphenyl)-2,8-dioxo0-2,3,4,7, 8.9-hexahydro-1H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-1 -yl]metyl}benzonitril

Pyridini tribromua (160mg, 0,5 Ommol) duoc bd sung vao dung dich chtra 3-[(3-
(2,6-diflo-3 ,5-dimetoxyphenyl)-2-o0x0-7-{ [2-(trimetylsilyl)etoxy|metyl}-2,3,4,7-
tetrahydro-1H-pyr010[3',2’:5,6]pyrido[4,3-d]pyrimidin—l-yl)metyl]benzonitril (60.mg,
0,099mmol) trong rugu isopropylic (Sml, 60mmol) va nuéc (0,5ml, 30mmol). Dung
dich mau vang thu duoc dugc khudy ¢ 35°C trong thoi gian 1 gio, sau do duoc dé nguoi
dén nhiét do trong phong va kém (130mg, 2,0mmol) va axit axetic (0,11ml, 2.,0mmol)
dugc bd sung vao. Hon hop phén ung nay duogc khudy & nhiét d§ trong phong trong
thot gian 2 gid, sau do duoc loc va rua bang (MeOH/DCM. Dich loc dugce ¢b va can
duoc nghién nhé bang nude va chét rén mau trang dugc thu gom bang cach loc sau do

dugc rira bang nudc va say kho.

Chét r&n néu trén duoc hoa tan trong 2ml DCM, sau d6 2ml TFA dugc bd sung
vao. Dung dich mau vang thu dugc duoc khudy & nhiét do trong phong trong 2 gio,
sau d6 duoc cd. Can dugc hoa tan trong 5ml MeOH, sau dé etylendiamin (0,33ml,
5,0mmol) duoc bd sung vao. Dung dich mau vang thu duoc dugc khuéy ¢ nhiét do
trong phong trong thoi gian 2 gio, sau do6 duoc tinh ché theo phuong phap sdc ky long
cao ap diéu ché (do pH=2, axetonitril/nudc) dé thu duoc san pham mong mudn dudi
dang chat rin mau tring. LC-MS theo ly thuyét dbi voi CasHaoFaNsO4 (M+H)" m/z:
492.1; theo thuc nghiém: 492,1.

Vidu 124
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3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1-(2,3-diflorophenyl)-3 ,4.7.9-tetrahydro-1H-
pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2,8-dion
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Hop chét nay duoc didu ché bang cach stt dung cac quy trinh twong tu nhu néu
trong vi du 106 trong dé 2,3-difloanilin thay thé cho xyclobutylamin & budc 3. LC-
MS theo 1y thuyét dbi v6i CpsH17CIF3N4Os (M+H)" m/z: 505,1; theo thue nghiém:

505,0.
Vidu 125

4-[3-(2,6—diﬂ0-3,5-dimet0xypheny1)-2,8—dioxo-2,3,4,7,8,9-hexahydro— 1H-pyrolo[3',
2':5,6]pyrido[4,3-d]pyrimidin-1-yl]-3-flobenzonitril

O/
FF CN
- 1. U
0 N~ N
F %
| 0
NS

TR

Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu
néu trong vi du 123 trong d6 4-amino-3-flobenzonitril thay thé cho 3-
(aminometyl)benzonitril & budc 2. LC-MS theo Iy thuyét d61 v6i CaaH17F3NsO4

(M+H)" m/z: 496,1; theo thuc nghiém: 496,0.
Vidu 126

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-8-(morpholin-4-ylmetyl)-1,3,4,7-tetrahydro-
2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 3—(2,6-diﬂ0-3,5-dimet0xypheny1)=1-etyl-=7-(phenylsulfonyl)- 1,3,4,7-
tetrahydro-ZH—pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Natri hydrua (185mg, 4,63mmol, 60% trong lugng trong dau khoang) dugc bd
sung vao dung dich chia 3-(2,6-diﬂ0—3,S-dimetoxyphenyl)-1-etyl-1,3,4,7-tetrahydr0-
2H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-2-on (vi du 49, budce 3: 900mg, 2,32mmol)
trong N,N-dimetylformamit (20ml) duoc lam lanh dén 0°C. Hon hop thu dugc dugce
khudy & 0°C trong thoi gian 30 phit, sau d6 benzensulfonyl clorua (0,444ml,
3,48mmol) duoc bd sung vao. Hon hop phan tmg nay dugc khudy & 0°C trong thoi
gian 1,5 gio tai thoi diém d6 LC-MS thé hién phan @mg hoan toan chuyén héa thanh
san phdm mong mubdn. Phan tng duoc dap t4t bang dung dich NH4Cl bio hoa va pha
loang bang nude. Chét két tha mau tring dugc gom lai bang cach loc sau do duge rua
bang nude va cac hexan, sdy kho dé thu duoc san phAm mong muén (1,2g, 98%) dudi
dang chét rAn mau trang ma chét ran nay dugc st dung ¢ budc tiép theo ma khong can
tinh ché thém. LC-MS theo Iy thuyét di v6i CasHasFaN4OsS [M+H]" m/z: 529,1; theo
thuc nghiém: 529,1.

Bude 2: 3—(2,6-diﬂ0-3,5-dimetoxyphenyl)-1-ety1-2-oxo—7-(phenylsulfonyl)—2,3,4,7-
tetrahydro-1H-pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin—8-carbaldehyt
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Lithi diisopropylamit (1M trong tetrahydrofuran (THF), 3,48ml, 3,48mmol)
vira moi duogc diéu ché duoc bd sung vao dung dich chua 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-7-(phenylsulfonyl)-1,3 .4, 7-tetrahydro2H-
pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on (1,75, 3,31mmol) trong tetrahydrofuran
(80ml) ¢ -78°C. Hon hop thu dugc duge khudy & -78°C trong thoi gian 30 phut, sau
d6 N,N-dimetylformamit (1,4ml, 18mmol) duoc b sung tir tir vao. Hon hop phan tng
nay dugc khudy ¢ -78°C trong thoi gian 30 phut, sau d6 dugc t61 bang nudc va chiét
bang EtOAc. Cac dich chiét hitu co duoc gom lai sau d6 duoc rira bang nudc va nude
mudi. L&p hiru co duge lam khan trén Na;SO4 va ¢6. Can duoc tinh ché theo phuong
phap séc ky cwe nhanh dugc rira giai bing 0% dén 20% EtOAc trong DCM dé thu
duoc san phdm mong muén dudi dang chét rAn mau tring (1,68g, 91%). LC-MS theo

Iy thuyét dbi véi CaeHasFaNaOsS (MH+H)" m/z: 557,1; theo thue nghiém: 556,9.

Budoc 3: 3—(2,6-diﬂ0-3,S—dimetoxyphenyl)-1-etyl-8-(morpholin-4-ylmetyl)—7-
(phenylsulfonyl)-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-2-on
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Morpholin (0,95ml, 11mmol), tiép theo axit axetic (2ml, 30mmol) dugce bd sung
vao dung dich chtra 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-0x0-7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-8-
carbaldehyt (1,73g, 3,11mmol) trong diclometan (50ml). Dung dich mau vang thu
dwoc duge khudy & nhiét do trong phong qua dém sau do natri triaxetoxybohydrua

(2,3g, 11mmol) duoc bd sung vao. Hon hop nay dugce khudy & nhiét do trong phong



47570 219/316

trong thoi gian 3 gio tai thoi didm d6 LC-MS thé hién phan tng da hoan toan chuyén
hoéa thanh san phim mong mudn. Phan tmg duge dap tat bang dung dich NaHCOs3 bao
hoa sau d6 duoc chiét bang etyl axetat (EtOAc). Céc dich chiét hitu co dugc gom lai
sau d6 duge rira bang nudc va nude mudi. Lép hitu co duge lam khan trén NaxSOq4 va
¢6. Cin duoc tinh ché theo phuong phap sdc ky cuc nhanh duoc rira giai bang 0% dén
40% FtOAc trong DCM dé thu dugc san phim mong mubn dudi dang rin mau vang
(1,85, 95%). LC-MS theo Iy thuyét dbi voi C3oH32F2NsO6S (M+H)" m/z: 628.2; theo
thue nghiém: 628,0.

Budce 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-8-(morpholin-4-ylmetyl)-1,3.,4.7-
tetrahydro-ZH-pyrolo[S',2':5,6]pyrido[4,3—d]pyrimidin-2-on

Tetra-n-butylamoni florua (1M trong THF, 7.2ml, 7,2mmol) duoc bd sung vao
dung dich chtra 3-(2,6—diﬂ0-3,S-dimetoxyphenyl)-1-etyl—8-(morpholin—4-ylmety1)-7-
(phenylsulfonyl)—1,3,4,7-tetrahydr0-2H-pyr010[3',2’:5,6]pyrido[4,3-d]pyrimidin—2-on
(1,5g, 2,4mmol) trong tetrahydrofuran (40ml). Dung dich thu dugc dugc khudy & 50°C
trong thoi gian 1,5 gid sau d6 dugc dé ngudi dén nhiét do trong phong va toi bang
nuge. Hon hop nay duge chiét bang diclometan (DCM) va céc dich chiét hitu co duge
gom lai sau do dugc rira béng nude va nude mudi. Lép hitu co duoc 1lam khan trén
NazSO4 va ¢d. Can duogc tinh ché theo phuong phap sdc ky cuc nhanh duoc rira giai
bang 0% dén 10% MeOH trong DCM & thu duoc san pham mong muén dudi dang
chét rin mau tring, ma chét rin nay dugc tinh ché tiép bang sdc ky 16ng cao ap diéu
ché (d6 pH=2, axetonitril/H,0). LC-MS theo ly thuyét déi voi CaaHasFaNsO4 (MAH)
m/z: 488.2; theo thyc nghiém: 488.0. 'H NMR (500MHz, DMSO) 6 12,09 (s, 1H),
8,06 (s, 1H), 7,05 (t, J = 8,1 Hz, 1H), 6,87 (s, 1H), 4,78 (s, 2H), 4,50 (s, 2H), 4,17 (q,
J= 6,8 Hz, 2H), 3,97 (br, 2H), 3,89 (s, 6H), 3,65 (br, 2H), 3,37 (br, 2H), 3,15 (br, 2H),
1,37 (t, J= 6,8 Hz, 3H).

Vidu 127

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-8-[(4-metylpiperazin-1-yl)metyl]-1,3 A4,7-
tetrahydro-ZH—pyrolo[3',2‘:5,6]pyrido[4,3—d]pyrimidin-Z—on
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Hop chét nay dugc diéu ché bang cach str dung cac quy trinh twong tu nhu néu
trong vi du 126 trong d6 1-metylpiperazin thay thé cho morpholin ¢ budc 3. San pham
duoc tinh ché theo phuong phédp sic ky léng cao &p didu ché (d0 pH=2,
axetonitril/H>0). LC-MS theo 1y thuyét ddi véi CasHz1FaNeOs (MHH)" m/z: 501.2;
theo thuc nghiém: 501,1.

Vidu 128
3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-etyl-8-[(4-ctylpiperazin-1-ymetyl]-1,3.4,7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 126 trong do 1-etylpiperazin thay thé cho morpholin ¢ budc 3. San pham
duwoc tinh ché theo phuong phdp sic ky long cao ap didu ché (do pH=2,
axetonitril/H20). LC-MS theo 1y thuyét dbi voi CagHssFaNeOs (M+H)" m/z: 515.3;
theo thuc nghiém: 515,1.

Vidu 129

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-8-[(4-metylpiperazin-1 -yl)metyl]-1,3.4,7-tet-
rahydr0-2H-pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Hop chét nay duge didu ché bang cach sir dung cc quy trinh trong tu nhu néu
trong vi du 126 bat dau tor 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-oxo-7-
(phenylsulfonyl)-2,3,4,7-tetrahydro-1H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-8-
carbaldehyt (vi du 70, bugc 1) va I-metylpiperazin. San pham duoc tinh ché theo
phuong phap sdc ky 16ng cao ap diéu ché (d6 pH=2, axetonitril/H20). LC-MS theo ly
thuyét dbi voi CoaHaoFaNgO3 (M+H)" m/z: 487,2; theo thyc nghiém: 487,1.

Vidu 130

3-(2,6-diflo-3,5-dimetoxyphenyl)-8-{ [4-(2-hydroxyetyl)piperazin-1-yljmetyl}-1-
metyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3,4,7-tetrahydro-1H-pyro-
l0[3',2':5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt
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Dung dich 6,0M kali hydroxit trong nudce (1,54ml, 9,24mmol) dugc bd sung vao
dung dich chua 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1—metyl—2-ox0-7-(phenylsulfonyl)-
2,3,4,7—tetrahydro-1H-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt (vidu 70,
bude 1: 500mg, 0,9mmol) trong hdn hop gom tetrahydrofuran (25ml), ruou isopropylic
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(2,5ml) va nu6e (2,5ml). Dung dich mau vang thu duoc duoc khuﬁy & nhiét do trong
phong qua dém sau d6 dugc lam 4m dén 40°C va khudy trong thoi gian 1 gio. Hon hop
phan Ung nay dugc d8 nguoi dén nhiét do trong phong va trung hoa bang dung dich
HCI 1N, sau d6 dung dich NH:Cl bdo hoa duge bd sung vao. Chat két tia mau vang
thu duoc dugc gom lai bf?mg cach loc va lam kho dé thu duoc san phém (350mg, 90%)
dudi dang chét rin mau vang nhat ma chét ran nay duoc st dung ¢ budc tiép theo ma
khong cin tinh ché thém. LC-MS theo 1y thuyét d6i voi CroH17F2N4O4 (MHH) m/z:
403,1; theo thuc nghiém: 402,9.

Buéc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-{ [4-(2-hydroxyetyl)piperazin-1-
yl]metyl}-1-metyl-1 ,3,4,7-tetrahydro-2H-pyrolo[3 ' 2":5,6]pyrido[4,3-d]pyrimidin-2-

on

1-piperazin-etanol (20pl, 0,16mmol), tiép theo axit axetic (55ul, 0,97mmol)
duoc bd sung vao dung dich chia 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-oxo-
2,3,4,7-tetrahydro-1H-pyr010[3',2‘:5,6]pyrido[4,3-d]pyrimidin—8—carbaldehyt (13mg,
0,032mmol) trong metylen clorua (3ml). Huyén phu mau vang thu dugce duge khuay
& nhiét do trong phong trong thoi gian 3 gio, sau do natri triaxetoxybohydrua (40. mg,
0,19mmol) duogc bd sung vao. Hon hgp nay duoc khudy ¢ nhiét do trong phong qua
dém. Phan ung dugc dép t4t bang dung dich NaHCO3; bao hoa sau d6 duoc chiét bang
metylen clorua. Cic dich chiét hitu co duoc gom lai sau d6 dugc lam khan trén NaSOq
va c¢o. Can duogc tinh ché theo phuong phap sic ky 1ong cao ap didu ché (do pH=2,
axetonitril/H>0) dé thu dugc san pham mong mudn duéi dang chét ran mau trang. LC-

MS theo Iy thuyét dbi véi CasHs 1 FaNeOs (M+H) m/z: 517.2; theo thue nghiém: 517,1.
Vidu 131

3-(4-{[3-(2,6-diflo-3,5-dimetoxyphenyl)-1 “metyl-2-0x0-2,3,4,7-tetrahydro-1H-pyrolo[-
3'2":5,6]pyrido[4,3-d]pyrimidin- 8-ylmetyl}piperazin-1 -yl)propannitril
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Hop chét nay dugc didu ché bing cach sir dung céc quy trinh tuong tu nhu néu
trong vi du 130 trong do 3-piperazin-1-ylpropannitril thay thé cho 1-piperazin-etanol
& bude 2. San pham duoc tinh ché theo phuwong phép sdc ky 16ng cao ap diéu ché (do
pH=2, axetonitril/H,0). LC-MS theo ly thuyét ddi véi CasHzoFaN703 (M+H)' m/z:
526.2; theo thuc nghiém: 526,1.

Vidy 132

1-{ [3-(2,6-diﬂ0-3,S-dimetoxyphenyl)- 1-metyl-2-o0x0-2,3,4,7-tetrahydro- 1H-pyrolo|-
3',2":5,6] pyrido[4,3-d]pyrimidin-8—yl]mety1}piperidin-4-carbonitril
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 130 trong do6 piperidin-4-carbonitril thay thé cho 1-piperazin-etanol ¢ buge
2. San phém duogc tinh ché theo phuong phap sic ky long cao ap didu ché (46 pH=2,
axetonitril/H>0). LC-MS theo Iy thuyét dbi vi CasHarFaNeOs (MHH)" m/z: 497.2;
theo thuc nghiém: 496.9.

Vidu 133

(3S)-1-¢ [3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3.4,7-tetrahydro-1H-py-
rolo[3',2' :5,6]pyrido[4,3-d]pyrimidin-8-y1]metyl}pyrolidin-3—carbonitril
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 130 trong d6 (3 S)-pyrolidin-3-carbonitril hydroclorua thay thé cho 1-

piperazintanol ¢ bugc 2. San pham dugc tinh ché theo phuong phap sdc ky long cao
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4p didu ché (do pH=2, axetonitril/H,0). LC-MS theo 1y thuyét d6i voi CaaHasFaNgO3
(M+H)" m/z: 483,2; theo thuc nghiém: 483,2.

Vidu 134

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-{[(1 -metylpiperidin-4-yl)amino|metyl}-
1,3,4,7-tetrahydro-2prrolo[3‘,2‘:5,6]pyrido[4,3—d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach st dung céc quy trinh twong ty nhu néu
trong vi du 130 trong do 1-metylpiperidin-4-amin thay thé cho 1-piperazin-etanol &
buéc 2. San pham dugc tinh ché theo phuong phap sdc ky léng cao ap didu ché (do
pH=2, axetonitril/H,0). LC-MS theo ly thuyét déi voi CasHziFaNeOs (M+H)"™ m/z:
501,2; theo thuc nghiém: 501,0.

Vidu 135

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8- {[(3S)-tetrahydrofuran-3-
ylamino]metyl}-1,3,4,7 -tetrahydro-2Hpyrolo[3',2":5,6]pyrido[4,3-d] pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 130 trong do (3S)-tetrahydrofuran-3-amin hydroclorua thay thé cho 1-
piperazin-etanol ¢ budc 2. San pham dugc tinh ché theo phuong phap sic ky 1ong cao
ap didu ché (46 pH=2, axetonitril/H;0). LC-MS theo Iy thuyét dbi véi CasHaeFaNsOq
(M+H)" m/z: 474,2; theo thuc nghiém: 474.0.

Vi du 136
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-{ [(3R)-tetrahydrofuran-3-
ylamino|metyl}-1 ,3,4,7—tetrahydro-2prrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2—on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh trong tu nhu néu
trong vi du 130 trong do (3R)-tetrahydrofuran-3-amin hydroclorua thay thé cho 1-
piperazin-etanol & budc 2. San pham dugc tinh ché theo phuong phap sdc ky long cao
ap didu ché (4o pH=2, axetonitril/H>0). LC-MS theo ly thuyét ddi v6i CasHaeFaNsO4
(M+H)" m/z: 474,2; theo thuc nghiém: 474,2.
Viduy 137
3-(2,6-diflo-3,5-dimetoxyphenyl)-8-( 1H-imidazol-1-ylmetyl)-1-metyl-1,3,4,7-
tetrahydro—ZH-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin—2—on
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Bude 1: 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-8—(hydroxymetyl)-1-mety1-7 -
(phenylsulfonyl)-1 3,4, 7-tetrahydro-2H-pyrolo[3',2":5,6 [pyrido[4,3 -d]pyrimidin-2-on
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Natri tetrahydroborat (21mg, 0,56mmol) dugc bd sung vao dung dich chta 3-
(2,6-diﬂo-3,S-dimetoxyphenyl)-1—mety1-2-oxo-7-(phenylsulfonyl)-2,3,4,7-
tetrahydro-1H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin—8-carbaldehyt (vi du 70, budce
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1: 101mg, 0,186mmol) trong tetrahydrofuran (Sml) dugc lam lanh dén 0°C. Hon hop
thu dugc duge khudy & 0°C trong thoi gian 2 gio va duoc t0i bang nudc, sau d6 dugc
chiét béng EtOAc. Cac dich chiét hitu co duge gom lai sau do duogc rira bang nudc va
nude mudi. Lép hitu co duge lam khan trén Na;SO4 va cd. Can duoc st dung ¢ budce
tiép theo ma khong cAn tinh ché thém. LC-MS theo 1y thuyét doi véi CasHasFaN4OeS
(M+H)" m/z: 545,1; theo thuc nghiém: 545,0.

Budge 2: 8-(clometyl)-3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1~metyl-7—(phenylsulfony1)—
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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San pham thd thu dugc tir bude 1 dugc hoa tan trong metylen clorua (5ml) va
Jam lanh dén 0°C, sau d6 N,N-diisopropyletylamin (65ul, 0,37mmol) dugc bo sung
vao, tiép theo bd sung metansulfonyl clorua (19pl, 0,24mmol). Hon hop thu dugc dugc
nang nhiét do lén dén nhiét do trong phong va khudy qua dém. Phan ung dugc dap tat
bing nudc, sau d6 dugc chiét bang EtOAc. Céc dich chiét hitu co duge gom lai sau do
dugcrua béng nude va nude mudi. Lop hitu co duoce lam khan trén Na»SO4 va cd. Can
dugc st dung & budc tiép theo ma khong can tinh ché thém. LC-MS theo ly thuyét dbi
v6i CasHnCIFaN4OsS (M+H)" m/z: 563,1; theo thuc nghiém: 562.9.

Bude 3: 3-(2,6—diﬂ0-3,S-dimetoxyphenyl)-S-(1H-imidazol-1-y1mety1)-1—metyl-7 -
(phenylsulfonyl)-1,3,4,7-tetrahydro-2prrolo[3',2' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Hdn hop gdm 8-(clometyl)—3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-mety1—7-(phen—
ylsulfonyl)-l,3,4,7-tetrahydr0-2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin—2-on (30.
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mg, 0,053mmol), 1H-imidazol (18mg, 0,27mmol) va xezi cacbonat (87mg, 0,27mmol)
trong axetonitril (3ml) dugc khudy ¢ 60°C qua dém tai thoi diém d6 LC-MS cho thay
ring phan Gng hoan toan chuyén hoa thanh san pham mong mubn. Hon hgp nay duoc
dé ngudi dén nhiét do trong phong va pha loéng bang diclometan sau d6 dugc rira bang
nurde va nude mudi. Lép hitu co dugce 1am khan trén NaxSOa sau do duoc co. Can dugce
sir dung & budc tiép theo ma khong can tinh ché thém. LC-MS theo Iy thuyét d6i vai
C,sHasFaNgOsS (M+H)" m/z: 595,2; theo thuc nghiém: 595.2.

Budc 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(1H-imidazol-1 -ylmetyl)-1-metyl-
1,3,4,7-tetrahydr0—2H—pyrolo[3’,2’:5,6]pyrido[4,3—d]pyrimidin—Z-on

Séan pham tho thu duge tir bude 3 dugce hoa tan trong tetrahydrofuran (3ml), sau
d6 dung dich chira 1,0M tetra-nbutylamoni florua trong THF (0,27ml, 0,27mmol) dugc
bd sung vao. Hon hop nay dugc khudy ¢ 60°C trong thoi gian 30 phut tai thoi diém do
L.C-MS cho thdy rang phan ing da hoan toan chuyén hoa thanh san pham mong mudn.
Hon hop phan tmg nay duoc dé ngudi dén nhiét do trong phong, sau do dugc t61 bang
nudc va chiét béng diclometan. Céc dich chiét hitu co duoc gom lai sau do dugc ria
bing nudc va nudc mudi. Lép hitu co duge lam khan trén NazSO4 sau do duogc co.
Cin dugc hoa tan trong MeOH, sau d6 duoc tinh ché theo phuong phap sdc ky long
cao ap diéu ché (40 pH=2, axetonitril/H>0) dé thu duoc san pham mong muén dudi
dang chat rin mau tring. LC-MS theo ly thuyét déi voi CaaHaiFaNeOs (M+H)" m/z:
455,2; theo thuc nghiém: 455,1.

Vidy 138

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl- 8-(1H-pyrazol-1-ylmetyl)-1,3.4,7-
tetrahydro-ZH-pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 137 trong do6 1H-pyrazol thay thé cho 1H-imidazol va hdn hop phan tng

nay dugc khudy & 80°C & bude 3. San pham duoc tinh ché theo phuong phép sdc ky
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16ng cao 4p diéu ché (do pH=2, axetonitril/H20). LC-MS theo Iy thuyét déi voi
CarHo1FaNgOs (M+H)" m/z: 455,2; theo thyc nghiém: 454.9.

Vidu 139

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-[(1-metyl-1 H-pyrazol-4-yl)metyl]-1,3,4,
7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[hydroxy(1-metyl- 1H-pyrazol-4-
yl)metyl]-1-metyl-7-(phenylsulfonyl)-1,3 ,4.7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]|pyrimidin-2-on
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Lithi diisopropylamit (0,5M trong THF, 0,3ml, 0,15mmol) vira m&i dugc diéu
ché duoc bd sung vao dung dich chira 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H—pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2—0n
(70,0mg, 0,136mmol) trong tetrahydrofuran (2ml) ¢ —78°C. Hon hop thu duoc duogc
khudy & -78°C trong thoi gian 30 phut, sau do dung dich chtra 1-metyl-1H-pyrazol-4-
carbaldehyt (45mg, 0,41mmol) trong THE (0,5ml) dugc bd sung vao. Hon hop phan
ng nay dugc khudy & -78°C trong thoi gian 30 phit, sau do6 phan tng dugc dap tat
bang nude. Hon hop nay duge nang nhiét do lén dén nhiét do trong phong, sau d6 dugc
chiét bang EtOAc. Céc dich chiét hitu co duoc gom lai sau d6 dugc ria bang nudce va
nude mudi. Lép hitu co duoc lam khan trén N2,SO4 va ¢d. Cin dugce st dung ¢ bude
tiép theo ma khong can tinh ché thém. LC-MS theo 1y thuyét dbi v6i CaoHarFaNeO6S
(M-+H)" m/z: 625,2; theo thyc nghiém: 624.,9.
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Bude 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-[(1-metyl-1H-pyrazol-4-
yl)metyl]-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo [3',2"5,6]pyrido[4,3-
d]pyrimidin-2-on
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V4t chira chia hdn hop bao gdm  3-(2,6-diflo-3,5-dimetoxyphenyl)-8-
[hydroxy(1-metyl-1H-pyrazol-4-yl)metyl]-1 -metyl-7-(phenylsulfonyl)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (san pham tho thu dugc
tr budc 1: 50mg, 0,08mmol), 2.4-bis(4-metoxyphenyl)-2,4-dithioxo-1,3,2,4-
dithiadiphosphetan (32mg, 0,080mmol) va molypden hexacarbonyl (6mg, 0,02mmol)
trong 1,4-dioxan (1ml) duogc rat khi, sau do duogc nap nito. Hon hop thu dugce duge
khudy & 190°C trong thoi gian 2 gio, sau d6 dugc dé nguoi dén nhiét do trong phong
va toi bﬁmg nudc, sau do chiét béng EtOAc. Cac dich chiét hitu co dugc gom lai sau
dé duoc rira béng nude va nude mudi. Lop hitu co duge lam khan trén NaySO4 sau do
dugc ¢d. Can dugce st dung ¢ budc tiép theo ma khong cAn tinh ché thém. LC-MS theo

Iy thuyét déi v6i CasH27F2NgOsS (M+H)" m/z: 609,2; theo thye nghiém: 609.0.

Budce 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-8-[(1 -metyl-1H-pyrazol-4-
yl)metyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2" 5,6]pyrido[4,3-d]pyrimidin-2-on

San pham thd thu dugce tir bude 2 dugce hoa tan trong THF (2ml), sau d6 dung
dich chira 1,0M kali tert-butoxit trong THF (0,40ml, 0,40mmol) dugc bd sung vao.
Hon hop thu duge duge khudy & nhiét do trong phong trong thoi gian 30 phut, sau do
duoc pha lodng bang MeOH va tinh ché theo phuong phap sdc ky 1ong cao ap didu ché
(46 pH=2, axetonitril/H>0). LC-MS theo ly thuyét d6i v6i Ca3HasFaNgO3 (M+H)" m/z:
469,2; theo thuc nghiém: 469,0.

Vi du 140

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-8-(2-pyridin-2-yletyl)-1.3 ,4,7-tetrahydro-2H-
pyrolo[3",2' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(2,6-diﬂ0—3,5-dimetoxypheny1)=1-metyl=7—(phenylsulfony1)—8-[(E)-2-
pyridin-Z-ylvinyl]-1,3,4,7-tetrahydro-2H-pyrolo[3’,2':5,6]pyrido[4,3-d]pyrimidin—Z-on
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Vit chita chira hdn hgp bao gdm 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-
metyl-7-(phenyl sulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-
d]pyrimidin-2-on (40,0mg, 0,0674mmol), 2-vinylpyridin (21mg, 0,20mmol), [1,1'-
bis(diphenylphosphino)feroxen] diclopaladi(Il) da dugc tao phtrc voi diclometan (theo
ty 1& 1:1) (3mg, 0,004mmol), va bari hydroxitoctahydrat (42mg, 0,13mmol) trong N,N-
dimetylformamit (1ml, 20mmol) va mot vai giot nude, duge rut khi, sau d6 duoc nap
nito. Hon hop thu duoc duogc khudy & 100°C trong thoi gian 5 gio, sau do duoc dé
ngudi dén nhiét do trong phong. Hon hop nay dugc pha loang bing nuédc, sau do duoc
chiét béng EtOAc. Céc dich chiét hitu co duoc gom lai sau d6 dugc rua bé“mg nudc va
nude mudi. L6p hitu co dugce lam khan trén N2,SO4 va ¢d. Can dugce st dung ¢ budc
tiép theo ma khong can tinh ché thém. LC-MS theo 1y thuyét ddi voi C31HasFaNsOsS
(M+H)* m/z: 618,2; theo thuc nghiém: 617,9.

Bude 2: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-mety1-8-[(E)-2-pyridin—2-ylviny1]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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San phim tho thu dugc tir bude 1 duge hoa tan trong THF (2ml), sau do dung
dich chira 1,0M tetra-n-butylamoni florua trong THF (674pl, 0,674mmol) dugc bd
sung vao. Hon hop thu duge dugc khudy & 60°C trong thoi gian 2 gio, sau d6 dugc dé
ngudi dén nhiét do trong phong va pha loang bang EtOAc. Hon hop nay duoc rira bang
nuée va nude mudi. Lop hitu co duoce lam khan trén NaxSOa va ¢6. Can dugce st dung
& budc tiép theo ma khong cAn tinh ché thém. LC-MS theo 1y thuyét dbi voi
CasH2FaNsO3 (M+H)' m/z: 478,2; theo thuc nghiém: 478, 1.

Budce 3: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1-metyl-8-(2—pyridin—2-yletyl)- 1,3.,4,7-
tetrahydro-ZH-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on

San phém tho thu duoc tir budc 2 duogc hoa tan trong MeOH (2ml), sau do
paladi (10% trong luong trén than hoat tinh, 30mg) duogc bd sung vao. Hon hop nay
duoc khudy trong mdi truong hydro ¢ nhiét do trong phong trong thoi gian 2 gio, sau
do6 duoc loc va ¢6. Céan dugce hoa tan trong MeOH sau d6 dugc tinh ché theo phuong
phap sdc ky long cao ap didu ché (d6 pH=2, axetonitril/H0). LC-MS theo ly thuyét
ddi véi CasHaaFaNsO3 (M+H)" m/z: 480,2; theo thue nghiém: 480,0.

Vidu 141

3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1 -etyl-8-(morpholin-4-ylmetyl)-1,3.4,7-
tetrahydro—2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu

trong vi du 126 trong do 3-(2-010-6-ﬂ0-3,5—dimetoxyphenyl)-l-etyl-1,3,4,7-tetrahydro-
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2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (vi du 63, bude 5) thay thé cho 3-(2,6-
diflo-3,5-dimetoxyphenyl)-1-etyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-
d]pyrimidin-2-on & buéc 1. San phém duoc tinh ché theo phuwong phéap sac ky long cao
4p didu ché (dd pH=2, axetonitril/H,0). LC-MS theo 1y thuyét d6i v6i CauHasCIFNsOs
(M+H)" m/z: 504,2; theo thyc nghiém: 504,0.

Vidu 142

8—[2-(dietylamino)etyl]-3-(2,6-diﬂ0-3,S-dimetoxyphenyl)- 1-metyl-1,3.,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on
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Hop chit nay dugc didu ché bing cach str dung cac quy trinh tuong tu nhu néu
trong vi du 71 trong do dietylamin thay thé cho 1-etylpiperazin & budc 3. LC-MS theo
ly thuyét dbi voi Co4H3oFaNsOs (M+H)" m/z: 474.2; theo thuc nghiém: 474,0.

Vidu 143 -
3-(2,6—diﬂ0-3,5-dimetoxyphenyl)-8—[2-(3-ﬂoazetidin—l—yl)etyl]-l—metyl-1,3,4,7-
tetrahydro-2prrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2-on
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Hop chét nay duoc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 71 trong do6 3-floazetidin hydroclorua thay thé cho 1-etylpiperazin & budc
3.LC-MS theo ly thuyét d6i v6i Cr3HasF3NsO3 (M+H)" m/z: 476,2; theo thuc nghiém:
476,0.

Vidy 144
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3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[2-(3-metoxyazetidin-1-yl)etyl]-1-metyl-1,3.4,7-
tetrahydro-2Hpyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 71 trong d6 3-metoxy-azetidin hydroclorua thay thé cho 1-etylpiperazin &
bude 3. LC-MS theo 1y thuyét dbi véi Co4HasFaNsO4 (M+H)™ m/z: 488,2; theo thuc
nghiém: 488,0.

Viduy 145
3-(2-clo-6-flo-3,5-dimetoxyphenyl)-1-(1-metyl-1H-pyrazol-4-yl)-1,3,4,7-tetrahydro-
2H-pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 101 trong d6 1-metyl-1H-pyrazol-4-amin thay thé cho xyclopropylamin.
LC-MS theo ly thuyét d6i véi CaoHisCIFN7O3 (M+H)" m/z: 458,1; theo thuc nghiém:
457,9. "H NMR (500MHz, DMSO) & 13,56 (s, 1H), 8,29 (s, 1H), 8,05 (s, 1H), 7,60 (s,
1H), 7,04 (d, J=7,7 Hz, 1H), 6,23 (s, 1H), 4,91 (d, J= 4,4 Hz, 2H), 3,95 (s, 3H), 3,94
(s, 3H), 3,92 (s, 3H).

Vi du 146

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-8-(2-morpholin-4-yletyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d |pyrimidin-2-on
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Budce 1: 4-clo-1-(phenylsulfonyl)- 1H-pyrolo[2,3-b]pyridin-5-carbaldehyt
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4-clo-1H-pyrolo[2,3-b]pyridin-5-carbaldehyt (1,08g, 6,00mmol) va xezi
cacbonat (3,91g, 12,0mmol) dugc hoa tan trong N,N-dimetylformamit (10ml), huyén
phu mau vang nhat. Hon hop nay duge khudy ¢ nhiét do trong phong trong thoi gian
20 phut, sau d6 benzensulfonyl clorua (1,53ml, 12,0mmol) dugc b6 sung nhé giot vao.
Sau khi két thuc viéc b sung, huyén phtt mau tréng-hdng nhat thu dugc. Hon hop nay
dugc khudy ¢ nhiét do trong phong trong thoi gian 2 gio tai thoi diém d6 LC-MS cho
thdy ring phan ing hoan toan chuyén hoa thanh san pham mong mudn. Hon hop phan
g nay dugc pha loang bang nudc. Chét rin duoc gom lai bang cach loc va rira bing
nudce sau do dugce séy kho dé thu duoc chit ran mau tréng (1,92g, dinh luong), ma chét
ran nay dugce st dung & bude tiép theo ma khong cin tinh ché thém. LC-MS theo ly

thuyét dbi véi C14aH10CIN203S (M+H)* m/z: 321,0; theo thue nghiém: 320,9.

Bude 2: N-{[4-clo-1-(phenylsulfonyl)- 1H—pyrolo[2,3-b]pyridin-S-yl]metyl}-2,6-diﬂo—

3,5-dimetoxyanilin

SO,Ph

Hop chit nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu néu
trong vi du 123, bude 1 trong do 4-010—1-(phenylsulfonyl)-1H-pyrolo[2,3-b]pyridin-S-
carbaldehyt thay thé cho 4-010-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyr010[2,3-
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b]pyridin-5-carbaldehyt. LC-MS theo ly thuyét ddi véi CoHioCIFN304S (MAH) m/z:
494,1; theo thuc nghiém: 494,1.

Bude 3: N-(2-{[tert-butyl(dimetyl)silyl]oxy }etyl)-5-{[(2,6-diflo-3,5-dimetoxyphenyl)-
amino]metyl}-1-(phenylsulfonyl)- I Hpyrolo[2,3-b|pyridin-4-amin
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V4t chira chtra hon hop bao g6m N-{[4-clo-1-(phenylsulfonyl)-1H-pyrolo[2,3-
b]pyridin-5-yl]metyl}-2,6-diflo-3,5-dimetoxyanilin (480mg, 0,97mmol), 2-{[tert-but-
yl(dimetyl)silyl]oxy} etanamin (337mg, 1,92mmol), paladi axetat (22mg, 0,097mmol),
(9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (56mg, 0,097mmol), va xezi
cacbonat (630mg, 1,94mmol) trong toluen (10ml) dugc loai khi, sau dé duoc nap nito.
Hon hop thu duge dugce khudy & 120°C trong thoi gian 2 gid tai thoi diém do LC-MS
cho thay rang phan tmg hoan toan chuyén hoa thanh san pham mong mudn. Hon hop
nay duoc dé ngudi dén nhiét do trong phong, sau d6 dugc pha lodng bang DCM va lgc.
Dich loc duoc ¢d va can duge tinh ché béng cOt dugce rua gidi bé‘mg 0% dén 30%
EtOAc/DCM dé tao ra san phém mong mubn (625mg, dinh luong). LC-MS theo ly
thuyét déi v6i C30H3oF2N4OsSSi (M+H)™ m/z: 633,2; theo thue nghiém: 633,1.

Budc 4: 1-(2-{[tert-butyl(dimetyl)silylJoxy} etyl)-3-(2,6-diflo-3,5-dimetoxyphenyl)-7-
(phenylsulfonyl)-1,3 ,4,7-tetrahydro-2Hpyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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San pham thu duge tir bude 3 duge hoa tan trong tetrahydrofuran (10ml), sau do
trietylamin (0,70ml, 5,0mmol) dugc ) sung vao, tiép theo 1a triphosgen (290mg,
0,97mmol). Huyén pht thu duge khudy & nhiét do trong phong trong thoi gian 30 phut,
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sau d6 phan tng dugc dap tat béng 10ml dung dich NaOH IN. Hon hop nay duoc khuéy
& nhiét do trong phong trong thoi gian 2 gio, sau d6 duoc chiét bang EtOAc. Phan dich
chiét duoc gom lai sau d6 dugc rira bang nude, nudce mudi va 1am khan trén Na;SOq va
¢6. Ciin duoc tinh ché bing cot duge rira gidi bing 0% dén 30% EtOAC/DCM de thu
duoc san phdm mong mubn (313mg, 49%). LC-MS theo ly thuyét ddi véi
C31H37F2N406SS1 (M+H)" m/z: 659,2; theo thuc nghiém: 659,2.

Budce 5: 8-bromo-1-(2-{[tert-butyl(dimetyl)silyl]oxy }etyl)-3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d[pyrimidin-2-on
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Dung dich lithi diisopropylamin (1M trong THF, 0,5ml, 0,5mmol) vira méi duge
didu ché duoc bd sung vao dung dich chtra 1-(2-{[tert-butyl(dimetyl)silyl]oxy jetyl)-3-
(2,6-diflo-3,5-dimetoxyphenyl)-7-(phenylsulfonyl)-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (313mg, 0,475mmol) trong
tetrahydrofuran (8ml) & -78°C. Hon hop nay dugc khudy ¢ -78°C trong thoi gian 30
phut, sau d6 dung dich chua 1,2-dibromo-1,1,2,2-tetracloetan (155mg, 0,475mmol)
trong 1ml THF duoc bd sung vao. Hon hop nay duoc khudy & - 78°C trong thoi gian 1
gio, sau d6 duoc toi bé‘mg dung dich NH4Cl bdo hoa. Hon hop nay duoc nang nhiét do
1én dén nhiét do trong phong va chiét bang EtOAc. Phan dich chiét gom lai sau d6 dugc
ria béng nudc, nudc mudi sau do duoc lam khan trén NaxSO4 va c6. Can duoc tinh ché
bing cot dugc rira giai bang 0% dén 20% EtOAc/DCM dé thu duoc san pham mong
muén (320mg, 91%). LC-MS theo Iy thuyét dbi v6i C31HseBrFaNaOsSSi (M+H)" m/z:
737,1; theo thuc nghiém: 736,9.

Budc  6: 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-(2-hydroxyety1)-8—(2-morpholin-4-
yletyl)-7-(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6 ]pyrido[4.3-
d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 71, budc 1 dén 3 bit dau véi  8-bromo-1-(2-{[tert-
butyl(dimetyl)silyl]oxy}etyl)-3-(2,6—diﬂo-3,5—dimetoxyphenyl)—7—(phenylsulfonyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2-0n (san phém thu
duoc tir bude 5) va morpholin. LC-MS theo 1y thuyét doi voi CsiHsaFaNsO7S (MH+H)!
m/z: 658,2; theo thue nghiém: 658,2.

Budce 7: 3-(2,6-diﬂ0—3,5-dimetoxypheny1)—1-(Z-hydroxyetyl)-8-(2-morpholin—4-
yletyl)-l,3,4,7-tetrahydro-2H-pyr010[3',2’:536]pyrido[4,3-d]pyrimidin—2-on

Dung dich chtra 1,0M tetra-n-butylamoni florua trong THF (120ul, 0,12mmol)
duoc bd sung vao dung dich chuaa 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-
hydroxyetyl)-8-(Z-morpholin-4-ylety1)—7-(phenylsulfonyl)- 1,3,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (16mg, 0,024mmol) trong
tetrahydrofuran (2ml). Dung dich mau vang thu duoc dugc khudy & 50°C trong thoi
gian 20 phut tai thoi didm d6 LC-MS cho thdy rang phan tmg hoan toan chuyén hoa
thanh san phAm mong mubn. Hon hop nay dugc dé ngudi dén nhiét do trong phong,
sau d6 duoc toi bang mot vai giot TFA. Hon hop nay dugc pha lodng bang MeOH sau
d6 duogc tinh ché theo phuong phap sic ky long cao ép didu ché (do pH=2,
axetonitril/nuge) dé thu duge san phém dudi dang rdn mau trang. LC-MS theo ly

thuyét dbi v&i CasHsoF2Ns0s (M+H)" m/z: 518,2; theo thue nghiém: 5 18,0.
Vi du 147

1-(3-clopyridin—2-yl)—3-(2,6-diﬂo-3,5-dimetoxyphenyl)-3,4,7,9-tetrahydro— 1H-pyrolo-
[3',2':5,6]pyrido[4,3-d]pyrimidin-2,8-dion
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Hop chét nay duoc didu ché bang cach st dung cc quy trinh trong tu nhu néu
trong vi du 123 trong d6 3-clopyridin-2-amin thay thé cho 3-(aminometyl)benzonitril
& budce 2. LC-MS theo 1y thuyét ddi véi CaoHi7CIFaNsO4 (M+H)™ m/z: 488,1; theo
thuc nghiém: 488,1.

Vidu 148

7'-(2,6-diflo-3 ,5-dimetoxyphenyl)-6',7'-dihydrospiro[xyclobutan-1 .9'-pyrolo[2,3-c][-
2,7 naphthyridin]-8'(3'H)-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 66 trong do 1,3-dibromopropan thay thé cho 1-bromo-2-cloetan. San pham
dugc tinh ché theo phuong phap sic ky léng cao éap didu ché (do pH=2,
axetonitril/nudce) dé thu duge san phidm mong mudn. LC-MS theo 1y thuyét d6i véi

Ca1Ha0F2N303 (M+H)' m/z: 400,1; theo thue nghiém: 400.0.
Vi du 149

7'-(2,6-diﬂ0—3,5-dimetoxyphenyl)-6',7'-dihydrospiro[xyclopentan— 1,9'-pyrolo[2,3-c]-
[2,7]naphthyridin]-8'(3'H)-on
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Hop chat nay dugc didu ché bing cach sir dung céc quy trinh tuong tu nhu néu
trong vi du 66 trong d6 1,4-dibromobutan thay thé cho 1-bromo-2-cloetan. San pham
dwoc tinh ché theo phuong phap sic ky long cao ap didu ché (do pH=2,
axetonitril/nuge) dé thu duge san phim mong mubn. LC-MS theo 1y thuyét dbi vai

C2oHpFaN303 (M+H)" m/z: 414,2; theo thuc nghiém: 414,1.
Vidu 150

7'—(2,6-diﬂ0—3,5—dimetoxyphenyl)-2,3 ,5,6,6',7’-hexahydrospiro[pyran—4,9’-pyrolo[2,3-
¢][2,7]naphthyridin]-8'(3'H)-on
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Hop chit nay dugce didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 66 trong do bis(2-brometyl)ete thay thé cho 1-bromo-2-cloetan. San pham
dugc tinh ché theo phuong phap sic ky léng cao ap didu ché (do pH=2,
axetonitril/nude) dé thu duge san pham mong mubn. LC-MS theo ly thuyét dbi véi

CaoHooFaN304 (MA+H) m/z: 430,2; theo thuc nghiém: 430,0.
Vidu 151

7'-(2,6-diflo-3,5-dimetoxyphenyl)- 1-metyl-6',7'-dihydrospiro[piperidin-4.,9'-
pyrolo[2,3-c] [2,7]naphthyridin]-8'(3'H)-on

Budce l: tert-butyl-7'-(2,6-diflo-3 ,5-dimetoxyphenyl)-8'-oxo0-3'-{[2-
(trimetylsilyl)etoxy] metyl}-3',6‘,7',8'-tetrahydro-1H—spiro[piperidin-4,9'-pyrolo[2,3-
¢][2,7]naphtyridin]-1-carboxylat
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Nito duoc suc qua dung dich chtra 7-(2,6-diflo-3,5-dimetoxyphenyl)-3-{[2-(tri-
metylsilyl)etoxy]metyl}-3,6,7,9-tetrahydro-8H—pyrolo[2,3—0]-2,7-naphthyridin—8—0n
(vi du 60, budc 2: 50,0mg, 0,102mmol) trong DMF (1,1ml) trong thoi gian 10 phut va
sau d6 xezi cacbonat (100,0mg, 0,31mmol) va tert-butyl-bis(2-cloroetyl)carbamat
(0,0742¢g, 0,306mmol) duogc bd sung trong moi trudong nito va sau do hén hop nay duoc
khuéy & 50°C qua dém. Hon hop nay duoc loc va sau do duge ¢d. Céan dugc st dung &
buée tiép theo ma khong cin tinh ché thém. LC-MS theo ly thuyét doi véi
C33H4sF2N406Si (M+H)" m/z: 659,3; theo thuc nghiém: 659.4.

Buaoc 2: 7'—(2,6—diﬂ0-3,S-dimetoxyphenyl)-3’-{[2-(trimetylsilyl)etoxy]metyl}—6',7'-
dihydrospiro[piperidin-4,9'-pyrolo[2,3-c] [2,7]naphthyridin]-8'(3'H)-on
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Hydroclorua (4M trong 1,4-dioxan, 0,5ml, 2mmol) duoc bd sung vao dung dich
chtra tert-butyl—7'—(2,6-diﬂo-3,5-dimetoxyphenyl)-8'-0xo—3'-{[2—(trimetylsilyl)etoxy]
metyl}-3',6',7',8'-tetrahydro- 1H-spiro[piperidin-4,9'-pyrolo[2,3-c] [2,7]naphtyridin]-
1-carboxylat (95,5mg, 0,145mmol) (san pham thd thu dugc tir budce 1) trong metylen
clorua (0,5ml) va hon hop nay dugc khudy ¢ nhiét do trong phong trong thoi gian 45
phut. Sau do, dung moi nay duoc loai bo trong diéu kién 4p suét giam va cdn dugc su
dung & budc tiép theo ma khong cdn tinh ché thém. LC-MS theo ly thuyét doi véi
CagH37F2N404S1 (M+H)" m/z: 559,3; theo thuc nghiém: 559,3.

Budce 3: 7'-(2,6-ditlo-3,5 -dimetoxyphenyl)—1-mety1-3’-{[2—(trimetylsilyl)etoxy]metyl}-
6',7'-dihydrospiro[piperidin-4,9'-pyrolo[2,3-¢] [2,7naphthyridin]-8'(3'H)-on
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Hon hop bao gom 7'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-{[2-
(trimetylsilyl)etoxy] -metyl}-6',7'-dihydrospiro[piperidin-4,9'-pyrolo[2.3-
¢][2,7naphthyridin]-8'(3'H)-on (20,0mg, 0,0358mmol) va formaldehyt (9,0M trong
nuée, 12ul, 0,11mmol) trong metylen clorua (0,5ml) dugc khudy & nhiét d trong
phong trong thoi gian 5 phit va sau d6 natri triaxetoxybohydrua (23mg, 0,1 1mmol)
duoc bd sung vao. Hon hop phén tng nay duge khudy & nhiét do trong phong trong
thoi gian 30 phut, sau d6 duoc pha lodng bang metylen clorua va rira bang IN NaOH,
nude va nude mudi. L&p hiru co dugc lam khan trén NaSOu4, loc va cd dé thu duoc
san pham thd ma sén pham nay dugc st dung & budc tiép theo ma khong can tinh ché
thém. LC-MS theo 1y thuyét di véi CaoH3oFaN4OaSi (MH+H)" m/z: 573.3; theo thuc
nghiém: 573,3.

Budc 4: 7'—(2,6—diﬂ0-3,S-dimetoxyphenyl)-1-mety1-6',7'-dihydrospiro[piperidin-4,9’-
pyrolo[2,3-c] [2,7]naphthyridin]-8'(3'H)-on

TFA (0,2ml) dugce bd sung vao dung dich chira 7'-(2,6-diflo-3,5-dimetoxyphenyl)
-1-metyl-3’—{-[2—(trimetylsilyl)etoxy]metyl}-6',7'-dihydrospiro[piperidin—4,9'—pyrolo
[2.3-¢][2,7]naphthyridin]-8'(3'H)-on (20,0mg, 0,035mmol) trong metylen clorua
(0,3ml). Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 2 gio, sau do
duoc cd. Can duge hoa tan trong metanol (0,3ml) va sau do etylendiamin (0,2ml) duoc
bd sung vao. Hon hop nay duoc khudy & 50°C trong thoi gian 1,5 git sau do duoc dé
ngudi dén nhiét do trong phong va tinh ché theo phuong phap séc ky long cao ap diéu
ché (dd pH=2, axetonitril/nudc) dé thu duoc san phiam mong mudn. LC-MS theo ly

thuyét ddi v6i CazHasFaN4O3 (M+H)" m/z: 443,2; theo thuc nghiém: 443,2.
Vidu 152

7-(2,6-diflo-3 ,5-dimetoxyphenyl)-9,9-dimetyl-2-(morpholin-4-y1mety1)-3,6,7,9-
tetrahydro-SH—pyrolo[2,3-c]-2,7-naphthyridin—8-on
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Budce 1: Etyl 3—[[(4—010-1-{[2-(trimetylsilyl)etoxy]metyl}-1H—pyr010[2,3-b]pyridin—
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5-yl)metyl](2,6-diflo-3,5-dimetoxyphenyl)amino]-3-oxopropanoat
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Hon hop bao gbm N-[(4-clo-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3-
b]pyridin-S-yl)metyl]-2,6-diﬂo-3,S—dimetoxyanilin (vi du 123, budc 1. L145g,
3,00mmol) va trietylamin (0,84ml, 6,0mmol) trong etyl malonat (5,0ml, 33mmol)
duoc khudy & 165°C trong thoi gian 4 gio, sau do dwoc dé ngudi dén nhiét do trong
phong. Hon hop nay dugc cd dudi diéu kién 4p suat gidm sau d6 dugc tinh ché bang
sdc ky cot duge rira giai bang 0% dén 40% FtOAc/hexan dé thu duge san pham mong
mubn (0,8g, 44%). LC-MS theo ly thuyét dbi v6i CazHssCIFaN3OsSi (M+H)" m/z:
598.2; theo thuc nghiém: 598,0.

Bude 2: 7-(2,6-diﬂo-3,5—dimetoxyphenyl)-3-{[2-(trimetylsilyl)etoxy]metyl}-3,6,7,9-
tetrahydro-8H-pyrolo[2,3-0]-2,7—naphthyridin-8-on
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Natri bis(trimetylsilyl)amit (589mg, 3,21mmol) duoc bd sung vao dung dich
chra etyl 3-[[(4-010-1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyrolo[2,3-b]pyridin—S—
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yl)metyl](2,6-diflo-3,5-dimetoxyphenyl)amino]-3-oxopropanoat (1,60g, 2,68mmol)
trong toluen (10ml) va hon hop nay duoc khudy trong thoi gian 15 phut ¢ nhiét do
trong phong trong mdi truong nito. Tiép d6, dibromobis(tri-t-butylphosphino)dipaladi
(I) (do Aldrich cung clp, sO thir tw danh muc #677728: 62mg, 0,080mmol) duoc bd
sung vao va hdn hop nay duge rat khi, sau d6 dugc nap nito ba lan. Sau do, hdn hop
phéan tng duoc khudy & 115°C qua dém. Hon hop nay duoc dé ngudi dén nhiét do
trong phong, sau d6 dugc pha loang bang metylen clorua, dugc rira bang dung dich
NaHCOs3 bdo hoa, nudc va nudc mudi. Lop hitu co dugce 1am khan trén NaSO4 sau do
duoc ¢o. Can duoc tinh ché bing cot duoc rira giai bing 0% dén 40% EtOAc/hexan
@ thu duoc san phdm mong mubn (0,81g, 62%). LC-MS theo ly thuyét doi voi
C4H30F2N304S1 (M+H)" m/z: 490,2; theo thuc nghiém: 490,1.

Buéc 3: 7-(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-3-{[2-
(trimetylsilyl)etoxy]metyl} -3,6,7,9-tetrahydro-8H-pyrolo[2,3-¢]-2,7-naphthyridin-8-
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Nito duoc suc qua dung dich chira 7-(2,6-diflo-3,5-dimetoxyphenyl)-3-{[2-(tr1-
metylsilyl)etoxy]metyl}-3,6,7,9-tetrahydr0-8H-pyrolo[2,3—c]-2,7-naphthyridin—8-on
(1,00g, 2,04mmol) trong N,N-dimetylformamit (10ml) trong thoi gian 20 phut va sau do
xezi cacbonat (2,0g, 6,1mmol) va metyl iodua (509ul, 8,17mmol) dugc bd sung trong
mdi truong nito. Hon hop thu duge dugce khudy & nhiét do trong phong qua dém. Hoén
hop nay duoc loc va sau do dugc cd. Céan duoc tinh ché béng coOt duoc rua giai bé’mg 0%
dén 40% FtOAc/hexan dé thu dugce san pham mong muén (0,95g, 90%). LC-MS theo
Iy thuyét dbi voi CaeHzaFaN304Si (M+H)" m/z: 518,2; theo thyc nghiém: 518,2.

Budc 4: 7—(2,6-diﬂo—3,5-dimetoxyphenyl)-9,9—dimety1—3,6,7 ,9-tetrahydro-8H-
pyrolo[2,3-¢]-2,7-naphthyridin-8-on
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Axit trifloaxetic (4ml, 50mmol) dugc bd sung vao dung dich chtra 7-(2,6-diflo-
3,5-dimetoxyphenyl)-9,9-dimetyl-3-{ [2-(trimetylsilyl)etoxy]metyl}-3,6,7,9-
tetrahydr0-8H-pyrolo[2,3—c]-2,7-naphthyrid‘in—8-on (1,0g, 1,9mmol) trong metylen
clorua (4ml). Hon hop nay dugc khudy ¢ nhiét do trong phong trong thoi gian 2 gio,
sau d6 duoc co dudi diéu kién 4p suét giam. Cén dugc hoa tan trong metanol (6ml) va
sau do etylendiamin (3ml) dugc bd sung vao. Hon hop nay duoc khudy & 50°C trong
2,5 gio, sau do duoc dé ngudi dén nhiét do trong phong va co. Can dugc nghién nhd
bing nude va chét két tia dugc gom bang cach loc sau do dugce rua bang nudc va lam
kho d& thu duoc san phdm mong muén (0,67g, 90%). LC-MS theo ly thuyét doi voi
CaoHaoF2N303 (M+H)" m/z: 388,1; theo thuc nghiém: 388,2.

Bude 5: 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9—dimety1—3—(phenylsulfonyl)-3,6,7,9—
tetrahydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8-on
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Natri hydrua (0,0108g, 0,271mmol) (phén tan 60% NaH trong dau khodang)
duge bd sung vao dung dich chira 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9-dimetyl-
3,6,7,9-tetrahydro-8H—pyrolo[2,3-c]-2,7-naphthyridin-8-on (0,070g, 0,18mmol) trong
dimetylformamit (DMF) (1,0ml) ¢ 0°C va hon hop thu duge duoc khudy trong thoi
gian 15 phut. Tai thoi diém nay, benzensulfonyl clorua (25,4ul, 0,199mmol) duoc bd
sung vao va hdn hgp phén tng nay duoc khudy trong thoi gian 1 gio ¢ 0°C. Phan Ung
dugc dap tat bang cach bd sung dung dich NH4Cl bao hoa nudc, sau d6 dugc chiét
bang metylen clorua. Tiép do, phén chiét két hop dugc rira bang dung dich NaHCOs

bdo hoa, nudc va nude mudi. Lop hitu co duoc 1am khan trén NaxSOu, loc va ¢o. Céan
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duoc tinh ché theo phuong phép sic ky cuc nhanh trén c6t silicagel duge rira gidi bing
etyl axetat trong DCM (0% dén 10%) dé thu dugc san pham mong mubn. LC-MS theo
Iy thuyét 461 v6i CaeHasFaN30sS [M+H]" m/z: 528,1; theo thuc nghiém 528,1.

Buéc 6: 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9—dimety1—8-0x0—3-(phenylsulfonyl)-
6.7,8,9-tetrahydro-3H-pyrolo[2,3-¢]-2,7-napthtyridin-2-carbaldehyt
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Lithi diisopropylamit (1M trong THF, 2,3ml, 2,3mmol) vira méi duge diéu ché
duoc bd sung vao dung dich chira 7-(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-3-
(phenylsulfonyl)-3,6,7,9-tetrahydro-8H-pyr010[2,3-c]-2,7—naphthyridin—8-0n (0,80g,
1,5mmol) trong tetrahydrofuran (4ml) ¢ -78°C. Hon hop nay dugc khudy trong thoi
gian 0,5 gi¢ va sau do N,N-dimetylformamit (0,69ml, 8.9mmol) dugc bd sung vao.
Hon hop nay dugc khudy & -78°C trong thoi gian 1 gio, sau do dugc t61 bang nudc va
nang nhiét do lén dén nhiét do trong phong. Hon hop nay dugc pha loang bang metylen
clorua, dugc rira bang dung dich NaHCOs bao hoa, nude va nude mudi. Lop hitu co
duoc 1am khan trén Na,SOq, dugc loc va sau do duoc cd. Hon hop nay dugc st dung
& bude tiép theo ma khong can tinh ché thém.

LC-MS theo Iy thuyét di véi Ca7Ha4FaN306S (M+H)™ m/z: 556,1; theo thuc
nghiém: 556,0.

Budce 7: 7-(2,6-diﬂo-3,5-dimetoxyphenyl)-9,9-dimetyl-Q-(morpholin—4-y1mety1)—3-(ph-
enylsulfonyl)-3,6,7,9-tetrahydr0-8H-pyrolo[2,3—c]—2,7-naphthyridin—8-on
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Morpholin (0,47ml, 5,4mmol), tiép theo axit axetic (0,15ml, 2,7mmol) duoc bd
sung vao dung dich chua 7-(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-8-oxo-3-
(phenylsulfonyl)-6,7,8,9-tetrahydr0-3H-pyrolo[2,3-c]-2,7—naphtyridin—2—carbaldehyt
(0,50g, 0,90mmol) trong 1,2-dicloetan (12ml). Hoén hop nay duge khudy & nhiét do
trong phong qua dém sau d6 natri triaxetoxybohydrua (570mg, 2,7mmol) duge bd sung
vao va hon hop phéan tng nay duoc khudy & nhiét do trong phong trong thoi gian 1
gid. Hon hgp nay dugc pha loang bang metylen clorua, sau d6 dugc rira bang dung
dich NaOH 1N, nu¢c va nu6ce mudi. L6p hitu co duge lam khan trén NaxSOq, duge
loc va ¢6. Can duge tinh ché bing cot dugc rira giai bang 0% dén 20% EtOAc/DCM
@ thu dugc san phdm mong mubn (0,40g, 71%). LC-MS theo ly thuyét ddi voi
C31H33F2N4O6S [M+H]" m/z: 627,2; theo thuc nghiém 627.3.

Budce 8: 7-(2,6—diﬂ0—3,5-dimetoxyphenyl)-9,9—d’imetyl-2-(morpholin—4-ylmetyl)-
3,6,7,9-tetrahydro-8H-pyrolo[2,3-¢]-2,7-naphthyridin-8-on

Dung dich chtra 1,0M tetra-n-butylamoni florua trong THF (4,5ml, 4,5mmol)
duge bd sung vao hén hop gom 7-(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-2-
(morpholin-4-y1mety1)—3-(phenylsulfonyl)-3,6,7,9-tetrahydro-8H-pyrolo[2,3—c]-2,7—
naphthyridin-8-on (0,48g, 0,76mmol) trong tetrahydrofuran (8,0ml). Hon hgp phan
ung duoc khudy & 60°C trong thoi gian 1 gio, sau d6 dugc dé ngudi dén nhiét do trong
phong va to1 bing nudc. San pham duoc tinh ché theo phuong phap HPLC didu ché
(dd pH=2, axetonitril/nudc). LC-MS theo Iy thuyét d6i vdi CasHaoFaN4O4 (M+H)" m/z:
487.2; theo thuc nghiém: 487,0. 'H NMR (500MHz, DMSO) & 11,81 (s, 1H), 8,19 (s,
1H), 7,06 (t,J= 8,2 Hz, 1H), 6,91 (s, 1H), 4,91 (s, 2H), 4,40 (s, 2H), 3,90 (s, 6H), 3,81
(s, 4H), 3,17 (s, 4H), 1,75 (s, 6H).

Vidu 153

7-(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-2-[(4-metylpip erazin-1-yl)metyl]-
3,6,7,9-tetra hydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8-on
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Budgce 1: 7-( 2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-2-[ (4-metylpiperazin-1-
yDmetyl]-3-(phenyl sulfonyl)-3,6,7,9-tetrahydro—8H-pyr010[2,3-c]—2,7—naphthyridin-8-

on

\
SO,Ph

Hop chét nay duoc didu ché bang cach sir dung céc quy trinh twong ty nhu néu
trong vi du 152, buge 7 véi N-metyl piperazin thay thé cho morpholin. LC-MS theo ly
thuyét di véi C3HsgFaNsOsS (MHH)* m/z: 640,2; theo thye nghiém: 640,3.

Bude 2: 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9—dimety1-2—[(4-metylpiperazin—l—
yl)metyl]-3,6,7,9-tetrahydro-8H—pyr010[2,3-c]-2,7-naphthyridin-8-0n

Dung dich TBAF 1M trong THF (0,1ml) duoc bd sung vao dung dich chtra 7-
(2,6-diflo-3,5-dimetoxyphenyl)-9,9-dimetyl-2- [(4-metylpiperazin-1-yl)metyl]-3-
(phenylsulfonyl)-3,6,7,9-tetrahydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8—0n (25,0mg)
trong THF (1,0ml). Hodn hop nay duge khudy ¢ 60°C trong thoi gian 30 phit, sau do |
dwoc dé ngudi dén nhiét do trong phong va tinh ché theo phuong phap séc ky long cao
ap diéu ché (406 pH=2, axetonitril/nudc) dé thu duoc san phdm mong mubn. LC-MS

theo Iy thuyét dbi voi CagHzaFaNsOs (M+H)" m/z: 500,2; theo thue nghiém: 500,0.
Vi du 154

7-(2,6-diflo-3,5-dimetoxyphenyl)-2- [(4-etylpiperazin-1-yl)metyl]-9,9-dimetyl-
3,6,7,9-tetrahydr0—8H-pyrolo[2,3—c]—2,7-naphthyridin-8-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu

trong vi du 153 trong d6 N-etyl piperazin thay thé cho N-metyl piperazin. LC-MS theo
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Iy thuyét dbi vai Co7H34F2NsOs (M+H)" m/z: 514,3; theo thuc nghiém: 514,0. 'H NMR
(500MHz, DMSO0) 6 11,92 (s, 1H), 8,12 (s, 1H), 7,08 (t, /= 8,2 Hz, 1H), 6,69 (s, 1H),
4,90 (s, 2H), 3,94 (s, 2H), 3,90 (s, 6H), 3,51 (br, 2H), 3,24 — 3,08 (m, 4H), 3,03 (br,
2H), 2,57 (br, 2H), 1,71 (s, 6H), 1,18 (t, J= 7,3 Hz, 3H).

Vidu 155

1-{[7-(2,6-diflo-3,5 -dimetoxyphenyl)-9,9-dimetyl- 8-0x0-6,7,8,9-tetrahydro-3H-
pyrolo[2,3-c]-2,7-naphthyridin-2-ylJmetyl} pip eridin-4-carbonitril

~
0
F
0
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F Z N
|

Hop chit nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 153 trong d6 piperidin-4-carbonitril thay thé cho N-metyl piperazin. LC-
MS theo ly thuyét d6i voi CorH30FaN303 (M+H)" m/z: 510,2; theo thuc nghiém: 5 10,0.
Viduy 156

7-(2,6-diflo-3,5-dimetoxyphenyl)-2-{[(3 S)-3-(dimetylamino)pyrolidin-1-yljmetyl}-
9,9-dimety1—3,6,7,9-tetrahydro-8H-pyrolo[2,3-0]-2,7-naphthyridin—8-on
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Hop chit nay da didu ché bing cach s dung cac quy trinh tuong tu nhu néu
trong vi du 153 trong d6 (3S)-N,N-dimetylpyrolidin-3-amin thay thé cho N-metyl
piperazin. LC-MS theo Iy thuyét dbi véi CarHzaFaNsOs (MHH)" m/z: 514.3; theo thyc
nghiém: 514,1.

Viduy 157

7-(2,6-diflo-3,5-dimetoxyphenyl)-2-{ [(3R)-3-(dimetylamino)pyrolidin-1 -yl]metyl}-9.9-
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dimetyl-3,6,7,9-tetrahydro-8H-pyrolo[2,3 -¢]-2,7-naphthyridin-8-on
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Hop chit nay da didu ché bing cach st dung céc quy trinh twong tu nhu néu
trong vi du 153 trong do (3R)-N,N-dimetylpyrolidin-3-amin thay thé cho N-metyl
piperazin. LC-MS theo 1y thuyét d6i v6i Co7HzaFaNsOs (MHH)" m/z: 514.3: theo thuc
nghiém: 514,1.

Vi du 158

7-(2,6-diflo-3 ,5-dimetoxypheny1)-9,9-dimetyl-2-(2—morpholin-4-yletyl)—3,6,739-
tetrahydro-8H~pyr010[2,3-c]-2,7-naphthyridin-8—0n
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Bude 1: 2-br0m0-7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9—dimetyl-3—(phenylsulfonyl)—
3,6,7,9-tetrahydr0-8H—pyrolo[2,3-c]-2,7-naphthyridin-8-on
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Dung dich lithi diisopropylamit (1M trong THF, 0,7ml) vira méi dugc didu ché
duoc bo sung vao dung dich chua 7—(2,6-diﬂo-3,5-dimetoxyphenyl)—9,9-dimety1—3-
(phenylsulfonyl)-3,6,7,9-tetrahydro-8H-pyrolo[2,3-c]-2,7-naphthyridin—8-on (vi du
152, bude 5: 0,25g, 0,47mmol) trong tetrahydrofuran (5ml) ¢ -78°C. Hon hop nay
duoc khuéy & -78°C trong thoi gian 30 phut, sau d6 dung dich chira 1,2-dibromo-1,1,
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2,2-tetracloetan (0,23g, 0,71mmol) trong THF (Iml) dugc bd sung vao. Hon hop thu
duoc duoc khudy & -78°C trong thoi gian 1 gio, sau d6 dugce toi bang nudc va nang
nhiét do 1én dén nhiét do trong phong. Hon hop nay duge chiét bing EtOAc. Phan dich
chiét gom lai dugc rura bang nudc va nude mudi. Lép hitu co duge lam khan trén
NaySO4 va 6. Cin duoc tinh ché bing cdt dugc ra gidi bing 0% dén 10%
EtOAc/DCM dé thu dugc san phém mong mubn. LC-MS theo 1y thuyét déi véi
Ca6H23BrFaN30sS (M+H)" m/z: 606,1; theo thuc nghiém: 605,8.

Budce 2: 7-(2,6-diﬂ0-3,5-dimetoxyphenyl)-2-[(E)-Z-etoxyvinyl]-9,9-dimetyl-3-
(phenylsulfonyl)—3,6,7,9-tetrahydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8-on
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Diclo(bis{di-tert-butyl[4-(dimetylamino)phenyl]phosphoranyl})paladi
(3,5mg, 0,0049mmol) dugc bd sung vao hon hop g6m 2-bromo-7-(2,6-diflo-3,5-
dimetoxyphenyl)-9,9-dimety1-3-(phenylsulfonyl)-3,6,7,9-tetrahydr0-8H-pyr010[2,3—
¢]-2,7-naphthyridin-8-on (0,10g, 0,16mmol), 2-[(E)-2-etoxyvinyl]-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (do Aldrich cung cép, $& danh muc san phém 731528: 0,033g,
0,16mmol) va natri cacbonat (0,035g, 0,33mmol) trong 1,4-dioxan (lml,
10mmol)/nuée (0,2ml, 10mmol). Hon hop nay dugc rut khi, sau do dugce nap lai N2 ba
lan. Sau d6, hon hop phéan tmg duoc khudy & 95°C qua dém, sau d6 duoc dé ngudi dén
nhiét do trong phong va pha loang bang DCM. Hon hop nay duoc ria bang nudc va
nuéce mubi. Lép hitu co duge lam khan trén Na2SO4 va co. Cin duoc tinh ché bing

cdt duoc rua giai bing 0% dén 10% EtOAc/DCM dé thu duoc san phim mong mudn.
LC-MS theo 1y thuyét dbi vai CsoH30FaN306S (M+H)™ m/z: 598,2; theo thue nghiém:
598,2.

Bude 3: [7—(2,6-diﬂ0-3,5-dimetoxyphenyl)-9,9-dimety1-8-0X0—3-(phenylsulfonyl)—
6,7,8,9-tetrahydro-3H-pyrolo[2,3-c]-2,7-naphthyridin-2—y1]axetaldehyt
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San pham thu duoc tir bude 2 duge hoa tan trong tetrahydrofuran (1,0ml) va
sau d6 dung dich HC1 dém dac (0,1ml) dugc bd sung vao va hon hop nay duoc khudy
& nhiét do trong phong trong thoi gian 2 gio. Hon hop nay duge pha lodng bing
metylen clorua sau d6 dugc rira bang dung dich NaHCO; bao hoa, nudc va nude mudi.
Lép hitu co duge lam khan trén NaySOs, duoc loc va ¢ dé thu duoc san phém ma san
phdm nay dugc st dung & bude tiép theo ma khong can tinh ché thém. LC-MS theo ly

thuyét dbi voi CagHagFaN306S (M+H)" m/z: 570,1; theo thuc nghiém: 570,0.

Budc 4: '7-(2,6-diﬂ0—3,5-dimetoxyphenyl)—9,9-dimetyI-Z—(2-m0rpholin-4-yletyl)—3—(ph—
enylsulfonyl)-3,6,7,9-tetrahydro-8H-pyr010[2,3-c]-2,7-naphthyridin—8-0n
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Hon hop bao gbm [7—(2,6-diﬂ0-3,5—dimetoxyphenyl)-9,9—dimetyl-8—0xo—3-
(phenylsulfonyl)—6,7,8,9-tetrahydr0-3H-pyrolo[2,3-0]-2,7 -naphthyridin-2-yl]
axetaldehyt (30,0mg, 0,0527mmol), morpholin (0,06ml, 0,7mmol) va axit axetic
(0,030ml) trong metylen clorua (0,8ml, 10mmol) duoc khudy & nhiét do trong phong
trong thoi gian 1 gio va sau do natri triaxetoxybohydrua (33mg, 0,16mmol) dugc bd
sung vao. Hon hop phan Gmg nay duge khudy & nhiét do trong phong qua dém sau do
duoc pha lodng bang metylen clorua, rira bing dung dich NaHCOs bdo hoa, nudce va
nude mudi. Lép hitu co duge lam khan trén NasS0s4, loc va ¢o. Can duge su dung &
bude tiép theo ma khong cin tinh ché thém. LC-MS theo ly thuyét dbi véi
C3,H3sFaN4O6S (M+H)" m/z: 641,2; theo thuc nghiém: 641,0.

Bude 5: 7-(2,6—diﬂ0—3,5-dimetoxyphenyl)-9,9-dimetyl-2—(2-morpholin—4—yletyl)-
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3,6,7,9-tetrahydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8-on

Dung dich chra 1M kali t-butoxit trong THF (0,2ml) duoc bd sung vao dung
dich chta 7-(2,6-diﬂo—3,5-dimetoxyphenyl)—9,9—dimetyl-2-(2-morpholin—4-yletyl)-3-
(phenylsulfonyl)-3,6,7,9-tetrahydr0-8H-pyrolo[2,3-c]-2,7-naphthyridin—8-0n (25,0mg)
trong THF (0,5ml). Hon hop nay duoc khudy & nhiét d trong phong trong thoi gian
30 phut, sau d6 dugc tinh ché theo phuong phéap sdc ky long cao ap didu ché (d6 pH=2,
axetonitril/nudce) dé thu dugc san pham mong mubn. LC-MS theo ly thuyét doi voi

Ca6H31F2N4O4 (M+H)" m/z: 501,2; theo thuc nghiém: 501,0.
Vidu 159

7-(2,6-diflo-3,5-dimetoxyphenyl)-2- [2-(4-etylpiperazin-1-yl)etyl] -9,9-dimetyl-
3,6,7,9—tetrahydro-8H—pyrolo[2,3-c]-2,7-naphthyridin-8—on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 158 trong d6 N-etyl piperazin thay thé cho morpholin & bude 4. LC-MS
theo 1y thuydt déi véi CagHzeFaNsOs (M+H)" m/z: 528,3; theo thye nghi¢m: 528,0.

Viduy 160

7-(2,6-diflo-3 ,5-dimetoxyphenyl)-9,9-dimetyl-2-[2-(4—mety1piperazin- 1-yletyl]-
3,6,7,9-tetra hydro-8H-pyrolo[2,3-c]-2,7-naphthyridin-8-on
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Hop chét nay duge didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 158 trong d6 N-metyl piperazin thay thé cho morpholin ¢ budc 4. LC-MS

theo ly thuyét dbi véi CrrH34F2Ns03 (M+H)" m/z: 514,3; theo thuc nghiém: 514,0.
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Vidul6l

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1,3-oxazol-4-ylmetyl)-1,3,4,7-tetrahydro-2H-
pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay duoc didu ché bang céach str dung cac quy trinh twong tu nhu néu
trong vi du 85 trong d6 1-(1,3-oxazol-4-yl)metanamin hydroclorua thay thé cho 1-
metyl-1H-pyrazol-4-amin ¢ bude 1. San pham duoc tinh ché theo phuong phap sic ky
léng cao ap diéu ché (d6 pH=2, axetonitril/nudc). LC-MS theo ly thuyét doi véi
CoH17F2NsO4 (M+H)* m/z: 443,1; theo thuc nghiém: 443,1.

Viduy 162

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(isoxazol-3-ylmetyl)-1.3 ,4,7-tetrahydro-2H-pyr-
azolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc diéu ché bang cach str dung céc quy trinh twong tw nhu néu
trong vi du 85 trong d6 1-isoxazol-3-ylmetanamin hydroclorua thay thé cho 1-metyl-
1H-pyrazol-4-amin & budc 1. San pham dugc tinh ché theo phuong phép sdc ky long
cao dp didu ché (46 pH=2, axetonitril/mudc). LC-MS theo ly thuyét dbi véi
Ca0H17F2NgO4 (M+H)" m/z: 443,1; theo thuc nghiem: 443.1.

Vidu 163

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1 ,3-thiazol-4-ylmetyl)-1,3,4,7-tetrahydro-2H-p-
yrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh trong ty nhu néu
trong vi du 85 trong do 1-(1,3-thiazol-4-yl)metanamin hydroclorua thay thé cho 1-
metyl-1H-pyrazol-4-amin ¢ buéc 1. San pham duoc tinh ché theo phuong phap sac ky
long cao ap didu ché (dd pH=2, axetonitril/nugc). LC-MS theo ly thuyét dbi voi
CaoH17F2N603S (M+H)" m/z: 459,1; theo thuc nghiém: 459,0.

Vidu 164

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-[2-(diflometoxy)phenyl]-1,3,4,7-tetrahydro-2H-
pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 85 trong d6 2-(diflometoxy)anilin thay thé cho 1-metyl-1H-pyrazol-4-amin
& buge 1. San pham duge tinh ché theo phuong phéap sdc ky 16ng cao ap diéu ché (do
pH=2, axetonitril/nugc). LC-MS theo ly thuyét dbi voi CosHisFaNsO4 (M+H)" m/z:
504,1; theo thuc nghiém: 503,9.

Vidu 165

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[2-(1 H-pyrazol-1-yl)etyl]-1,3,4,7-tetrahydro-2H-
pyrazolo[4',3":5,6]pyrido[4,3-d|pyrimidin-2-on



47570

255/316

—\

N2

N
N

O

J

N

T
|
N

N
H

Bt
™ N

O
F

Hop chét nay dugc didu ché bang cach sir dung céc quy trinh twong tuy nhu néu
trong vi du 85 trong do 2-(1H-pyrazol-1-yl)etanamin thay thé cho l-metyl-1H-
pyrazol-4-amin & budc 1. San phdm duogc tinh ché theo phuwong phap sic ky 1dng cao
ap didu ché (4o pH=2, axetonitril/nudc). LC-MS theo ly thuyét déi v6i Ca1Ha0F2N703
(M+H)" m/z: 456,2; theo thuc nghiém: 456,0.

Vi du 166

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(2R)-tetrahydrofuran-2-ylmetyl]-1,3.4,7-
tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cic quy trinh tuong tu nhu néu
trong vi du 85 trong do 1-[(2R)-tetrahydrofuran-2-yl]metanamin thay thé cho 1-metyl-
1H-pyrazol-4-amin ¢ budc 1. San pham dugc tinh ché theo phuong phap sac ky long
cao 4p didu ché (do pH=2, axetonitril/nudc). LC-MS theo ly thuyét doi véi
CaHpFaNsO4 (M+H)" m/z: 446,2; theo thuc nghiém: 445.9.

Vidu 167

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-[(28)-tetrahydrofuran-2-ylmetyl]-1,3 A4.7-
tetrahydro-2H-pyrazolo[4',3":5,6 pyrido[4.3 -d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh trong tu nhu néu
trong vi du 85 trong do 1-[(28)-tetrahydrofuran-2-ylJmetanamin thay thé cho 1-metyl-
1H-pyrazol-4-amin ¢ budc 1. San pham dugc tinh ché theo phuong phéap sac ky long
cao 4ap didu ché (46 pH=2, axetonitril/nuge). LC-MS theo ly thuyét doéi véi
Cr1HFoNsO4 (M+H)* m/z: 446,2; theo thuc nghiém: 446,0.

Vidu 168

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-pyrazin-2-yletyl)-1,3 ,4,7-tetrahydro-2H-pyra-
zolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duge didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 85 trong d6 2-pyrazin-2-yletanamin thay thé 1-metyl-1H-pyrazol-4-amin
& bude 1. San pham duge tinh ché theo phuong phap sdc ky l1éng cao &p didu ché (do

pH=10, axetonitril/nudc). LC-MS theo 1y thuyét doi v6i CorHaoF2N7Os (MFH)" m/z:
468,2; theo thuc nghiém: 468,0.

Vi du 169

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-pyridin-2-yletyl)-1.3 ,4,7-tetrahydro-2H-pyra-
zolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 85 trong do 2-pyridin-etanamin thay thé cho 1-metyl-1H-pyrazol-4-amin
& bude 1. San pham dugc tinh ché theo phwong phéap sdc ky 1ong cao ap didu ché (do

pH=2, axetonitril/nuéc). LC-MS theo 1y thuyét d6i voi CosHaiFaNeOs (M+H)" m/z:
467,2; theo thuc nghiém: 467,1.

Vi du 170

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-pyridin-3-yletyl)-1,3,4,7-tetrahydro-2H-pyra-
zolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 85 trong d6 2-pyridin-3-yletanamin thay thé cho 1-metyl-1H-pyrazol-4-
amin & budc 1. San phdm dugc tinh ché theo phuong phap sic ky long cao ap didu ché
(46 pH=2, axetonitril/nudc). LC-MS theo 1y thuyét doi véi CasHaiFaNeOs (M+H)™ m/z:
467,2; theo thuc nghiém: 467,1.

Vidu 171

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-pyridin-4-yletyl)-1,3,4,7-tetrahydro-2H-pyra-
zolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit ndy dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 85 trong d6 2-pyridin-4-yletanamin thay thé 1-metyl-1H-pyrazol-4-amin &
budc 1. San pham dugc tinh ché theo phuong phép sdc ky long cao &p diéu ché (do
pH=10, axetonitril/nuéc). LC-MS theo ly thuyét dbi voi CasHaiFaNeOs (M+H)" m/z:
467,2; theo thuc nghiém: 467,0.

Vidu 172

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-etyl- 1H-pyrazol-4-y1)-1,3,4,7-tetrahydro-2H-
pyrazolo[4',3':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché béng cach str dung cac quy trinh tuong tu nhu néu
trong vi du 85 trong d6 l-etyl-1H-pyrazol-4-amin (Ark Pharm, sb thur tu danh muc #
AK-43711) thay thé cho 1-metyl-1H-pyrazol-4-amin ¢ bugc 1. San phim duoc tinh
ché theo phuong phap sdc ky 1ong cao ap didu ché (d6 pH=2, axetonitril/nudc). LC-
MS theo 1y thuyét a6i V(’ﬁ Ca1H0F2N703 (M+H)" m/z: 456,2; theo thuc nghiém: 456,2.

Vidu 173

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[1 -(2-hydroxy-2-metylpropyl)-1H-pyrazol-4-yl}-
1,3,4,7-tetrahydro-2H-pyrazolo[4',3' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Budce 1: 1-(2-{[tert-butyl(dimetyl)silylJoxy}-2-metylpropyl)-1 H-pyrazol-4-amin
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Hon hop gé)m 4-nitro-1H-pyrazol (0,50g, 4,4mmol), 2,2-dimetyl-oxiran (1,1ml,
13mmol) va 1,8-diazabixyclo[5.4.0]undec-7-en (1,3ml, 8,8mmol) trong axetonitril
(5ml) dugc khudy & 70°C trong thoi gian 1 gio. Sau khi dé ngudi dén nhiét do trong
phong, hon hop nay duge pha loang bang nudc va chiét bang EtOAc. Céc dich chiét
gom lai dugc rira bang nudc va nudc mudi. Lp hitu co duge lam khan trén NaxSOa,
loc va ¢6. Can duoc hoa tan trong tetrahydrofuran (20ml), sau do6 tert-butyldimetylsilyl-
clorua (0,73g, 4,9mmol), 1H-imidazol (30mg, 0,44mmol) va trietylamin (2,5ml,
18mmol) dugce bd sung vao. Hon hop nay duge khudy & nhiét do trong phong qua dém
sau dé duoc pha lodng bang nudc va chiét bang EtOAc. Cac dich chiét gom lai dugc
ria b%mg nuée va nude mudi. L6p hitu co duoc lam khan trén Na2SO4 sau @6 duoc loc
va ¢d. Cin dugc hoa tan trong metanol (30ml), sau do paladi (10% trong lugng trén
cacbon, 110mg, 0,10mmol) dugc b6 sung vao. Huyén phu nay duoc khudy trong moi
truomg Ha (qua bong) ¢ nhiét do trong phong qua dém. Hon hop nay duoc loc va dich
loc duge ¢ dé thu duge san pham mong muén, ma san pham nay dugc st dung ¢ bude

tiép theo ma khong can tinh ché thém.

Bude  2: 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-[1-(2-hydroxy-2-metylpropyl)—lH-
pyrazol-4-yl]-1 3,4, 7-tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Hop chét nay dugc didu ché bang cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 85 trong do 1-(2-{[tert-butyl(dimetyl)silyl]oxy}—2-mety1propy1)-lH-
pyrazol-4-amin (san pham thu duoc tir budce 1) thay thé cho 1-metyl-1H-pyrazol-4-
amin & bude 1. San pham dugce tinh ché theo phuong phap sdc ky long cao ap diéu ché

(46 pH=2, axetonitril/nudc). LC-MS theo ly thuyét d6i voi CasHaaFaN704 (M+H)" m/z:
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500,2; theo thuc nghiém: 500,0.

3 3

Vi dy 174

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[1-(2-metoxyetyl)- 1H-pyrazol-4-yl]-1,3,4,7-
tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 1-(2-metoxyetyl)- 1H-pyrazol-4-amin
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Hon hop gdm 4-nitro-1H-pyrazol (0,5g, 4mmol), etan, 1-bromo-2-metoxy
(0,84ml, 8,8mmol), va kali cacbonat (1,2g, 8,8mmol) trong N,N-dimetylformamit
(8ml, 100mmol) duoc khudy & 70°C trong thoi gian 1 gio. Sau khi dé ngudi dén nhiét
do trong phong, hdn hop nay dugc pha loang bang nudce, sau d6 duge chiét bang EtOAc.
Céc dich chiét gom lai duoc rua béng nude va nude mudi. Lép hitu co duge lam khan
trén Na:SOyq, loc sau do duge cd. Cin dugc hoa tan trong metanol (10ml), sau do luong
xtc tac paladi (10% trong luong trén than hoat tinh) dugc bd sung vao. Huyén phi nay
duoc khudy trong moi truong Ha ¢ nhiét do trong phong trong thoi gian 2 gio, sau do

duoc loc va co. Can duge str dung ¢ bude tiép theo ma khong cin tinh ché thém.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[1 -(2-metoxyetyl)- 1 H-pyrazol-4-yl]-
1,3,4,7-tetrahydro-2H-pyrazolo[4',3":5,6 |pyrido[4,3 -d]pyrimidin-2-on

Hop chét nay duoc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 85 trong do 1-(2-metoxyetyl)-1H-pyrazol-4-amin (san pham thu dugc tur
budc 1) thay thé cho 1-metyl-1H-pyrazol-4-amin & bude 1. San pham dugc tinh ché
theo phuong phap sdc ky 1éng cao ap didu ché (d6 pH=2, axetonitril/nudc). LC-MS
theo Iy thuyét déi v6i CaoHaaFaN70s (MHH)" m/z: 486,2; theo thuc nghi¢m: 486.2.
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Vidy 175

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[ 1-(2,2-difloetyl)- 1H-pyrazol-4-yl]-1,3,4,7-
tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 1-(2,2-difloetyl)-1H-pyrazol-4-amin
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Hén hop gé)m 4-pitro-1H-pyrazol (0,25g, 2,2mmol), 1,1-diflo-2-iodoetan
(0,23ml, 2,4mmol), va kali cacbonat (0,61g, 4,4mmol) trong axetonitril (8ml,
200mmol) dugc khudy & 70°C trong thoi gian 1 gid. Sau khi dé nguoi dén nhiét do
trong phong, hdn hgp nay duoc pha lodng bang nudc, sau d6 duoc chiét bang EtOAc.
Céc dich chiét gom lai dugc rira bang nudc va nude mubi. Lop hitu co duge lam khan
trén Na,SOu sau d6 duoc ¢d. Can duge hoa tan trong metanol (8ml), sau do paladi (10%
trong lugng trén than hoat tinh, 50mg) duogc bd sung vao. Huyén phu nay duoc khuay
trong moi truong Ha (dung bong) ¢ nhiét do trong phong trong thoi gian 2 gio, sau do

duoc loc va ¢o. Can dugce st dung ¢ bude tiép theo ma khong can tinh ché thém.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[1-(2,2-difloetyl)- 1H-pyrazol-4-yl]-
1,3,4,7-tetrahydro-2H-pyrazolo[4',3":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Hop chét nay dugc diéu ché bang cach str dung céc quy trinh tuong tu nhu néu
trong vi du 85 trong do 1-(2,2-difloetyl)-1H-pyrazol-4-amin (san pham thu dugc tur
bude 1) thay thé cho 1-metyl-1H-pyrazol-4-amin & budc 1. San pham duogc tinh ché
theo phuong phap séc ky 16ng cao ap didu ché (dd pH=2, axetonitril/nudc). LC-MS
theo 1y thuyét déi v6i CaiHigFaN7Os (M+H)" m/z: 492,1; theo thue nghiém: 492.0.

Vi dy 176
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[(6-metoxypyridin-2-yl)metyl]-1,3.4,7-

tetrahydro-2H-pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 85 trong do 1-(6-metoxypyridin-2-yl)metanamin (Ark Pharm, sb thu tw
danh muc # AK-28243) thay thé cho 1-metyl-1H-pyrazol-4-amin & budc 1. San phim
duogc tinh ché theo phuong phép sic ky 1éng cao ép didu ché (do pH=2,
axetonitril/nuée). LC-MS theo ly thuyét ddi v6i CpsHaiFaNgOs (M+H)™ m/z: 483,2;
theo thuc nghiém: 483,0.

Vi du 177

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(2-metoxypyridin-4-yl)metyl]-1,3,4.7-
tetrahydro-ZH-pyrazolo[4’,3':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 85 trong do 1-(2-metoxypyridin-4-yl)metanamin thay thé cho 1-metyl-1H-
pyrazol-4-amin & buge 1. San pham dugc tinh ché theo phuong phap sdc ky 1éng cao
ap diéu ché (d6 pH=2, axetonitril/nudc). LC-MS theo ly thuyét dbi v6i CasHaiFaNgOq
(M+H)" m/z: 483,2; theo thyc nghiém: 483,0.

Vidu 178

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(3R)-tetrahydrofuran-3-ylmetyl]-1.3,4,7-
tetrahydro-2H-pyrazolo[4',3' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bing cach st dung cac quy trinh twong tu nhu néu
trong vi du 85 trong do 1-[(3R)-tetrahydrofuran-3-yljmetanamin (AstaTech, sb thi tu
danh muc # 68889) thay thé cho 1-metyl-1H-pyrazol-4-amin ¢ bude 1. San pham duoc
tinh ché theo phuong phép sdc ky long cao ap diéu ché (46 pH=2, axetonitril/nuée).
LC-MS theo 1y thuyét dbi vai C21H2FaNsOq (M+H)" m/z: 446.2; theo thuc nghim:
446,0.

Vidu 179

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[(3 S)-tetrahydrofuran-3-ylmetyl]-1,3,4,7-
tetrahydro-2H-pyrazol0[4',3':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay duge diéu ché bang cach str dung cac quy trinh twong tu nhu néu
trong vi du 85 trong do 1-[(3 S)-tetrahydrofuran-3-yl]metanamin (AstaTech, sb thu tu
danh muc # 68891) thay thé cho 1-metyl-1H-pyrazol-4-amin ¢ bu¢ce 1. San pham dugc
tinh ché theo phuong phap sdc ky long cao ap didu ché (a6 pH=2, axetonitril/nudc).
LC-MS theo 1y thuyét déi vai CatHpnFaNsOs (M+H)™ m/z: 446,2; theo thuc nghiém:
446,0.

Vi du 180

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-ﬂoropheny1)-8-(morpholin—4-ylmetyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d|pyrimidin-2-on
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Budée 1: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1-(2-ﬂor0pheny1)-7-(phenylsulfonyl)-
1,3,4,7-tetrahydro-2H—pyr010[3’,2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 146, budc 1 dén 4 v6i 2-flo-benzenamin thay thé cho 2-{[tert-butyl(dimetyl)
silylJoxy }etanamin & budc 3. LC-MS theo ly thuyét ddi v6i CagHnF3N4OsS (M+H)"
m/z: 595,1; theo thuc nghiém: 595,1.

Bude 2: 3-(2,6-difl0-3,S-dimetoxyphenyl)-1—(2—ﬂorophenyl)—8-(morpholin-4-
ylmetyl)-1 ,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Hop chét nay dugc didu ché bang cach s dung cac quy trinh tuong tu nhu néu
trong vi du 126, budc 2 dén 4 bat dau voi 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-
florophenyl)-7-(phenyl  sulfonyl)-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5,6pyrido[4,3-
d]pyrimidin-2-on (san pham thu dugce tir buge 1). San phim dugc tinh ché theo phuong
phip séc ky 16ng cao ap didu ché (do pH=2, axetonitril/nuéc). LC-MS theo Iy thuyét
461 v6i CagHarF3NsO4 (M+H)" m/z: 554,2; theo thue nghiém: 553,9.

Vidu 181

3-(2,6-diflo-3,5-dimetoxyphenyl)-8- [(4-etylpiperazin-1-yl)metyl]-1 -(2-florophenyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 180 trong dé 1-etylpiperazin thay thé cho morpholin. San pham dugc tinh
ché theo phwong phap sdc ky 16ng cao ap didu ché (d6 pH=2, axetonitril/nude). LC-
MS theo ly thuyét d6i véi C3oH32F3N6O3 (M+H)" m/z: 581,2; theo thuc nghiém: 581,0.

Vi du 182

1-xyclobutyl-3-(2,6-diflo-3 .5-dimetoxyphenyl)-8-(morpholin-4-ylmetyl)-1.3.4,7-
tetrahydro-2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin—Z—on
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Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong ty nhu néu
trong vi du 180 trong do xyclobutylamin thay thé cho 2-flobenzenamin. San pham
duoc tinh ché theo phuong phép sic ky léng cao ap didu ché (do pH=2,
axetonitril/nudc). LC-MS theo 1y thuyét ddi v6i CagH3oF2NsOa (MHH)" m/z: 514.2;
theo thuc nghiém: 514,0.

Vidu 183

1-xyclobutyl-3-(2,6-diflo-3,5 _dimetoxyphenyl)-8-(2-morpholin-4-yletyl)-1.3 A4,7-
tetrahydro-ZH-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-Z-on
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Hop chit nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 146 trong d6 xyclobutylamin thay thé cho 2-{[tert-butyl(dimetyl)
silylJoxy }etanamin & budce 3. San pham dugc tinh ché theo phuong phéap sdc ky long
cao ap didu ché (d6 pH=2, axetonitril/nugc). LC-MS theo ly thuyét dbi véi
Cy7H3F2NsOy (M+H)" m/z: 528,2; theo thuc nghiém: 528,0.

Vi du 184

3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(morpholin-4-ylmetyl)-1 -propyl-1,3.4,7-
tetrahydro-2H-pyrolo[3',2":5,6]]pyrido[4,3-d]pyrimidin-2-on
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Budge 1: 1-alyl-3-(2,6-diﬂo-3,5-dimetoxyphenyl)—8-(morpholin—4-y1mety1)-'7—
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyr010[3‘,2’:5,6]pyrido[4,3-d]pyrimidin—2-on
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Hop chat nay dugc diéu ché bang cach st dung céc quy trinh tuong tw nhu néu
trong vi du 126, bude 1 dén 3 bat dau véi 1-alyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-7-
(phenylsulfonyl)—1,3,4,7-tetrahydro-2H-pyrolo[3',2‘:5,6]pyrido[4,3-d]pyrimidin-Z-on
(san phm tir vi dy 44, buéc 2). LC-MS theo Iy thuyét d6i voi C31HslFaNsOeS [M+H]*
m/z: 640,2; theo thuc nghiém 640,2.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(morpholin-4-y1mety1)—7-
(phenylsulfonyl)-1-propyl-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5,6 [pyrido[4,3-d]

pyrimidin-2-on
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Paladi hydroxit (20% trong lugng trén cacbon, 5,0mg) dugc b6 sung vao dung
dich  chta 1—alyl-3-(2,6—diﬂ0-3,5-dimetoxyphenyl)—8-(morpholin—4-y1mety1)—7~
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H—pyrolo[3',2':5,6]pyrid0[4,3-d]pyrimidin—Z-
on (20,0mg, 0,0313mmol) trong metanol (1,0ml). Hon hop thu duoc duge khudy trong
mdi truong hydro trong thoi gian 2 gio trude khino duoc loc va ¢o trong chan khong.
San pham tho dugc st dung truc tiép & budc tiép theo ma khong can tinh ché thém.
LC-MS theo ly thuyét ddi v&i Ca1HzaFaNsOeS [M-+H]" m/z: 642,2; theo thuc nghiém
642,2.

Budc 3: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-8-(morpholin-4-ylmetyl)- 1-propyl-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

Hop chat nay dugc tdng hop theo cung phuong phap néu trong vidu 126, budc
4 bang céach st dung 3-(2,6-diﬂo-3,5—dimetoxyphenyl)-8-(morpholin-4-ylmetyl)-7—
(phenylsulfonyl)-1-propyl-1,3 4 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]
pyrimidin-2-on (san pham thu dugce tir bude 2) lam nguyén liéu ban dau. LC-MS theo

Iy thuyét déi v6i CasHaoFaNsOs [MHH]" m/z: 502,2; theo thuc nghiém 502,2.
Vi du 185

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-etyl-8-(2-morpholin-4-yletyl)-1,3 ,4,7-tetrahydro-
2H-pyr010[3‘,2’:5,6]pyrido[4,3-d]pyrimidin-Z-on
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Bude 1: 8-br01n0-3-(2,6-diﬂ0-3,S—dimetoxyphenyl)-1-ety1-7—(phenylsulfonyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céc quy trinh tuong tu nhu néu
trong vi du 39, budc 5 bit diu voi 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-
(phenylsulfonyl)—1,3,4,7—tetrahydro—2H-pyrolo[3‘,2’:5 ,6]pyrido[4,3-d]pyrimidin-2-on
(sén phdm tir vi du 126, budc 1). LC-MS theo 1y thuyét doi voi CaosHnBrFaN4OsS
[M-+H]" m/z: 607,0; theo thuc nghi€ém 607.0.

Budce 2: 3-(2,6—diﬂo-3,S-dimetoxyphenyl)-1-etyl-8-(2—m0rpholin-4—yletyl)- 1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on

Hop chat ndy dugc didu ché bang cach st dung céc quy trinh twong ty nhu néu
trong vi du 71 b&t ddu véi 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H—pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2-on
(san pham thu dugc tir budc 1) va morpholin. LC-MS theo 1y thuyét déi vai
CasH30F2NsO4 [M+H]" m/z: 502,2; theo thuc nghiém 502,0. 'H NMR (500MHz,
DMSO) & 12,01 (s, 1H), 7,97 (s, 1H), 7,04 (t, J= 8,1 Hz, 1H), 6,55 (s, 1H), 4,75 (s,
2H), 4,16 (q, J = 6,8 Hz, 2H), 4,06 — 3,94 (m, 2H), 3,89 (s, 6H),'3,73 — 3,61 (m, 2H),
3,58 — 3,43 (m, 4H), 3,25 — 3,07 (m, 4H), 1,34 (1, /= 6,8 Hz, 3H).

Vi du 186

1-xyclopropyl-3—(2,6-diﬂo-3,5-dimetoxyphenyl)-8-(morpholin-4-y1metyl)- 1,3,4,7-tet-
rahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu

trong vi du 180 trong do xyclopropylamin thay thé cho 2-flobenzenamin. San pham



47570 269/316

duoc tinh ché theo phuong phap sic ky 1éng cao éap didu ché (do pH=2,
axetonitril/nuéc). LC-MS theo 1y thuyét ddi v6i CasHasFaNsOs (M+H)™ m/z: 500,2;
theo thuc nghiém: 500,0.

Vidu 187

1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-8- [(4-metylpiperazin-1-yl)metyl]-1,
3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d |pyrimidin-2-on
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Hop chit nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu néu
trong vi du 186 trong do 1-metylpiperazin thay thé cho morpholin. San pham duoc
tinh ché theo phuong phép sic ky long cao ap diéu ché (d6 pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét dbi voi CasHz1FaNgO3 (M+H)™ m/z: 513,2; theo thuc nghiém:
513,0.

Vidu 188

1-xyclopropyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-8- [(4-etylpiperazin-1-yl)metyl]-1,3,
4,7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 186 trong do 1-etylpiperazin thay thé cho morpholin. San pham duoc tinh
ché theo phuong phap séc ky 1ong cao ap didu ché (46 pH=2, axetonitril/nudc). LC-
MS theo 1y thuyét dbi voi CarHssFaNsOs (M+H)" m/z: 527.3; theo thue nghiem: 527.1.

Vidu 189
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(4-florophenyl)-8-( morpholin-4-ylmetyl)-1,3,4,
7-tetrahydr0-2H-pyrolo[3',2’:5,6]pyrido[4,3—d]pyrimidin—2—on

Hop chat nay dugc didu ché bang cach st dung cac quy trinh tuong ty nhu néu
trong vi du 180 trong do6 p-floanilin thay thé cho 2-flobenzenamin. San pham dugc
tinh ché theo phuong phép sdc ky long cao ap diéu ché (d6 pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét ddi v6i CagHaF3sNsOs (M+H)" m/z: 554.2; theo thuc nghi¢m:
554.0.

Vidu 190

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(4-ﬂorophenyl)-8—[(4-mety1piperazih- 1-yl)
metyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2" 5,6]pyrido[4,3-d]pyrimidin-2-on

N
N
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Hop chét nay dugc didu ché bang cach sir dung céc quy trinh twong tw nhu néu
trong vi du 189 trong do 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phép séc ky long cao ap didu ché (do pH=2, axetonitril/nuéc).
LC-MS theo 1y thuyét déi v6i CaoH30F3NsOs (MAH)" m/z: 567,2; theo thue nghiém:
567,0.

Vidu 191

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(4-florophenyl)-8-[(4-etylpiperazin-1-ylmetyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6] pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 189 trong do 1-etylpiperazin thay thé cho morpholin. San pham duoc tinh
ché theo phuong phap sic ky 1éng cao &p didu ché (46 pH=2, axetonitril/nu6c). LC-
MS theo Iy thuyét dbi voi C3oHzF3NeOs (M+H)" m/z: 581,2; theo thyc nghiém: 581,1.

Vidu 192

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,3-diflorophenyl)- 8-[(4-metylpiperazin-1-
yl)metyl]-1,3 .4, 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 190 trong d6 2,3-difloanilin thay thé cho 4-floanilin. San pham dugc tinh
ché theo phuong phap sdc ky 16ng cao ap didu ché (46 pH=2, axetonitril/nuéc). LC-
MS theo 1y thuyét 461 voi CaoHaoF4NgO3 (M+H)" m/z: 585,2; theo thue nghiém: 585,0.
Vidu 193

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,3-diflorophenyl)-8- [(4-etylpiperazin-1-yl)
metyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 192 trong d6 1-etylpiperazin thay thé cho 1-metylpiperazin. San pham duoc
tinh ché theo phuong phap sdc ky 1ong cao ap diéu ché (do pH=2, axetonitril/nudc).
L.C-MS theo Iy thuyét di v6i C3oHz1FaNeOs (M+H)" m/z: 599,2; theo thuc nghiém:
599.,0.

Vidu 194

3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(morpholin-4-ylmetyl)-1 -pyridin-4-yl-1,3,4,7-tet-
rahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 180 trong d6 4-pyridinamin thay thé cho 2-flobenzenamin. San pham dugc
tinh ché theo phuong phap sdc ky long cao ap diéu ché (do pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét dbi voi CarllasFaNeOs (M+H)" m/z: 537.2; theo thuc nghiém:
537,0.

Vidu 195

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-8-[(4-metylpiperazin-1 -yl)metyl]-1-pyridin-4-yl-1,
3,4,7-tetrahydro-2H—pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 194 trong d6 1-metylpiperazin thay thé cho morpholin. San pham duoc

tinh ché theo phuong phap séc ky 1ong cao ap diéu ché (dd pH=2, axetonitril/nudc).
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&t 461 v6i CasHsoF2N703 (M+H)™ m/z: 550,2; theo thue nghiém:

Vi du 196

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(2-floropheny!)-8-(2-morpholin-4-yletyl)-1,3.4,
7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-d]pyrimidin-2-on
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Bude 1: 3-(2,6-diﬂ0—3,S-dimetoxyphenyl)-1—(2-ﬂorophenyl)-8-(2—morph01in—4—
yletyl)-7-(phenylsu1fonyl)-1,3,4,7—tetrahydro—2H—pyrolo[3',2’:5,6]pyrido[4,3—d]

pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 146, budc 1 dén 6 trong d6 2-flo-benzenamin thay thé cho 2-{[tert-butyl(-
dimetyl)silyl]oxy}etanamin & buge 3. LC-MS theo 1y thuyét dbi voi CssHssFsNsOe6S
(M+H)" m/z: 708,2; theo thuc nghiém: 708,2.

Budce 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-florophenyl)-8-(2-morpholin-4-
yletyl)-1 ,3,4,7-tetrahydro-2H-pyrolo[3’,2’:5,6]pyrido[4,3-d]pyrimidin—2-on

San pham thu dugc tir bude 1 dugc hoa tan trong tetrahydrofuran sau do kali
tert-butoxit (1M trong THF, 5 duong lugng) duoc bd sung vao. Hon hop thu duoc
duoc khudy & nhiét do trong phong trong thoi gian 30 phut, sau do duoc to1 bing mot
vai giot TFA va tinh ché theo phuong phap sdc ky long cao ap didu ché (do pH=2,
axetonitril/nude). LC-MS theo 1y thuyét dbi voi CagHaoFsNsOs (M+H)" m/z: 568.2;

theo thuc nghiém: 568,2.
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Vi du 197

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(2-floropheny1)-8-[2-(4-metylpiperazin-1-
yDetyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 196 trong d6 1-metylpiperazin thay thé cho morpholin. San phdm dugc
tinh ché theo phwong phép sdc ky long cao dp diéu ché (do pH=2, axetonitril/nudc).
LC-MS theo 1y thuyét dbi voi C3oHznFiNeOs (M+H)" m/z: 581.2; theo thuc nghiém:
581,2.

Vidu 198
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-floropheny!)-8-[2-(4-etylpiperazin-1-yl)etyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay duge didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 196 trong do 1-etylpiperazin thay thé cho morpholin. San pham dugc tinh
ché theo phuong phép sic ky 16ng cao ap diéu ché (do6 pH=2, axetonitril/nudc). LC-
MS theo Iy thuyét dbi vai C31HsaFsNsOs (M+H)" m/z: 595,3; theo thue nghiém: 595.2.
Vidu 199

3—[3-(2,6-diﬂo-3,5-dimetoxyphenyl)-2-oxo-2,3,4,7-tetrahydro- 1H-pyrazolo[4',3":5,
6]pyrido[4,3-d]pyrimidin-1-yl]-2-flo-N-is opropylbenzamit
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Budce 1: metyl 3-[3—(2,6-diﬂ0-3,5-dimetoxyphenyl)-2—ox0—2,3,4,7-tetrahydr0-1H-
pyrazolo[4',3":5,6]pyrido[4,3-d]|pyrimidin- 1-yl]-2-flobenzoat

0
e

N
YT
NS
Hop chat nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu néu
trong vi du 85 trong d6 metyl 3-amino-2-flobenzoat thay thé cho 1-metyl-1H-pyrazol-

4-amin & bude 1. LC-MS theo Iy thuyét dbi v6i CaaHioF3NsOs (M+H)™ m/z: 514.1;
theo thuc nghiém: 514,0.

Buédce 2: Axit 3-[3-(2,6—diﬂ0-3,5-dimetoxyphenyl)—2-oxo-2,3,4,7-tetrahydr0-lH-
pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin- 1-yl]-2-flobenzoic
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San pham thu dugc tir bude 1 duge hoa tan trong tetrahydrofuran (10ml) va
nude (5ml), sau d6 lithi hydroxit monohydrat (0,11g, 2,5mmol) duoc bd sung vao.
Hon hop phan ing nay dugc khudy & 50°C qua dém sau d6 dugc dé nguoi dén nhiét
do trong phong va duoc diéu chinh dén do pH= 5 bang dung dich nudc HCI 2N. Hon

hop nay duoc chiét bang EtOAc ba lan. Céc 16p hiru co gom lai dugc rira bang nudc

mudi, duoc lam khan trén MgSOs, duge loc va co duéi dicu kién 4p suat gidm dé thu
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duoc san pham mong mubn, ma san phdm nay dugc st dung & budc tiép theo ma
khong cin tinh ché thém. LC-MS theo 1y thuyét dbi v6i CosHi7F3NsOs (M+H)" m/z:
500,1; theo thuc nghiém: 499,9.

Bude 3: 3-[3-(2,6-diflo-3,5-dimetoxyphenyl)-2-ox0-2,3,4,7-tetrahydro- 1 H-
pyrazolo[4',3":5,6]pyrido[4,3-d|pyrimidin- 1-y1]-2-flo-N-isopropylbenzamit

N,N-diisopropyletylamin (9,3pl, 0,054mmol) duoc bd sung vao hon hop 20m
axit 3-[3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-2-oxo-2,3,4,7-tetrahydro-1H-pyrazolo[4’,
3':5,6]pyrido[4,3-d]pyrimidin-1-y1]-2-flobenzoic (8,9mg, 0,018mmol), 2-propanamin
(1,6mg, 0,027mmol)  va  benzotriazol-1 -yloxytris(dimetylamino)phosphoni
hexaflophosphat (8,7mg, 0,020mmol) trong N,N-dimetylformamit (0,5ml). Hon hop
phan ung nay duoc khudy & nhiét do trong phong trong thoi gian 3 gio va tinh ché boi
HPLC diéu ché (46 pH=10, axetonitril/nudc) dé thu duoc san phdm mong mudn. LC-
MS theo 1y thuyét dbi voi CagH2aF3NgO4 (M+H)" m/z: 541,2; theo thyc nghiém: 541,0.

Vidu 200

N-Xyclopropyl-3-[3-(2,6-diﬂo~3,5—dimetoxyphenyl)-2—0x0-2,3,4,7-tetrahydro- 1H-py-
razolo[4',3":5,6]pyrido[4,3-d]pyrimidin-1 -y1]-2-flobenzamit
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Hop chét nay duogc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 199 trong d6 xyclopropylamin thay thé cho 2-propanamin & budc 3. San
phim duoc tinh ché theo phuong phap sic ky 1éng cao &p didu ché (do pH=10,
axetonitril/nuéc). LC-MS theo 1y thuyét déi voi CagHF3NeOa (M+H)™ m/z: 539,2;
theo thuc nghiém: 539,0.

Vi du 201

3—[3-(2,6-diﬂ0-3,5-dimetoxyphenyl)—z-0X0-2,3,4,7-tetrahydro-1H-pyrazolo[4‘,3‘:5,
6]pyrido[4,3-d]pyrimidin-1-yl] -N-etyl-2-flobenzamit
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 199 trong d6 etylamin (2,0M trong THF) thay thé cho 2-propanamin &
budc 3. San phidm duge tinh ché theo phwong phap sdc ky 16ng cao ap diéu ché (do
pH=10, axetonitril/nuéc). LC-MS theo ly thuyét ddi v6i CasHnF3NgOs (M+H)" m/z:
527,2; theo thue nghiém: 527,0.

Vidu 202

3-(2,6-diflo-3,5-dimetoxyphenyl)-1- [(2-metoxypyridin-4-yl)metyl]-8-(morpholin-4-
ylmetyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Buoc 1: 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-(morpholin-4-ylmetyl)—7-
(phenylsulfonyl)-1,3.4,7-tetrahydro-2H-pyrolo[3',2" 5,6]pyrido[4,3-d]pyrimidin-2-on
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1,4-bis(diphenylphosphino)butan (10,0mg, 0,0227mmol) va tris(dibenzyliden-
axeton)dipaladi(0) (10,0mg, 0,0109mmol) duoc bd sung vao dung dich chira 1-alyl-3-
(2,6-diflo-3 ,5-dimetoxyphenyl)-8-(1norpholin—4-ylmetyl)-7-(phenylsulfonyl)- 1,3,4,7-
tetrahydr0—2H-pyr010[3’,2':5,6]pyrido[4,3—d]pyrimidin-Z-on (18,0mg, 0,028mmol, tir
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vi du 184, budce 1) trong tetrahydrofuran (0,6ml) va dimetylamin (0,6ml). Hon hop
phan ing nay duoc khudy & 90°C qua dém trudce khi né dugc ¢d trong va tinh ché bing
cot dé thu duoc san phdm. LC-MS theo 1y thuyét d6i voi CagHagFaNsOsS [MAH]" m/z:

600,2; theo thuc nghiém 600,1.

Buoc 2: 3-(2,6-diﬂ0-3,5—dimetoxyphenyl)-1-[(2-met0xypyridin-4-y1)metyl]-8-
(morpholin-4-ylmetyl)-7-(phenylsulfonyl)-1.3 ,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Triphenylphosphin (26,0mg, 0,0991mmol) va dietyl azodicarboxylat (16ul,
0,10mmol) duoc bd sung vao dung dich chua 3-(2,6-diflo-3,5-dimetoxyphenyl)-8-
(morpholin-4-ylmetyl)-7-(phenylsulfonyl)-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on (10,0mg, 0,0167mmol, tir budc 1), (2-
metoxypyridin-4-yl)metanol (23,2mg, 0,167mmol, mua dugc tr Ark Pharma, s6 thu
tu danh muc san pham: AK-28607) trong tetrahydrofuran (1,0ml, 12mmol). Hon hop
thu duoc dugce khudy & 60°C trong thoi gian 12 gio. Hon hop phan tng nay dugc pha
loang bang MeOH (4,0ml) va tinh ché theo phuwong phap séc ky long tinh ndng cao
d4o pha (do pH=10) dé thu dugc san pham. LC-MS theo ly thuyét dbi voi
C3sH3sFaNgO7S [M+H]" m/z: 721,2; theo thuc nghiém 721,0.

Budce 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(2-metoxypyridin-4-yl)metyl]-8-
(morpholin-4-ylmetyl)-1,3 4,7-tetrahydro-2H-pyrolo[3',2":5,6 ]pyrido[4,3-
d]pyrimidin-2-on

Hop chét nay dugc tong hop theo cling phuong phap néu trong vi du 126, budce
4 bang cich st dung 3-(2,6-diﬂo-3,S-dimetoxyphenyl)-1-[(2-metoxypyridin—4-
ylmetyl]- 8—(morpholin-4-ylmety1)-7-(phenylsulfonyl)- 1,3.4,7-tetrahydro-2H-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-2-0n (sén phim thu duoc tir budc 2) lam
nguyén liéu ban dau. LC-MS theo Iy thuyét d6i v6i CaoH31FaNgOs [M+H]" m/z: 581,2;
theo thuc nghiém 581,1.
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Vidu 203
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-metyl- 1H-pyrazol-4-yl)-8-(morpholin-4-
ylmetyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

~N

/
Fo N,
AR -

O N

e

N

Iz

Hop chat nay dugc didu ché bing cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 180 trong d6 1-metyl-1H-pyrazol-4-amin (Astatech Inc, s6 tht ty danh
muc san pham # CL4553) thay thé cho 2-flobenzenamin. San phdm dugc tinh ché theo
phuong phap sic ky 16ng cao ap didu ché (46 pH=2, axetonitril/nudc). LC-MS theo ly
thuyét d6i vi CaeHagF2N704 (MH+H)" m/z: 540,2; theo thye nghiém: 540,1.

Vi du 204

3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-8—[(4-metylpiperazin— 1-y)metyl]-1-(1-metyl-1H-
pyrazol-4-yl)-1,3,4,7-tetrahydr0-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin -2-0on
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Hop chét nay duoc diéu ché bang cach sir dung cac quy trinh tuong tu nhu néu
trong vi du 203 trong do 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phap sic ky 16ng cao ap didu ché (do pH=2, axetonitril/nuéc).
LC-MS theo ly thuyét d6i voi CarHsiFaNsOs (M+H)" m/z: 553,2; theo thuc nghiém:
553,2.

Vi du 205

3-(2,6-diflo-3,5 -dimetoxyphenyl)-8-[(4-etylpiperazin-1 -yl)metyl]-1-(1-metyl-1H-
pyrazol-4-yl)-1 ,3,4,7-tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin—2-on
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Hop chat nay dugc didu ché bang cach stt dung cic quy trinh twong tu nhu néu
trong vi du 203 trong do 1-etylpiperazin thay thé cho morpholin. San pham dugc tinh
ché theo phwong phap sdc ky 1éng cao &p didu ché (d6 pH=2, axetonitril/nu¢c). LC-
MS theo ly thuyét dbi voi CagH33FaNgO3 (M+H) m/z: 567,3; theo thuc nghiém: 567,0.
Vi du 206

7-(2,6-diflo-3 ,5-dimetoxyphenyl)-2-[(3-hydroxyazetidin-1 -yDmetyl]-9,9-dimetyl-3,6,
7,9-tetrahydro-8H-pyrolo[2,3-¢]-2,7-naphthyridin-8-on
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Hop chat nay duge didu ché bang cach st dung cac quy trinh tuong tu nhu néu
trong vi du 152 trong d6 azetidin-3-ol hydroclorua thay thé cho morpholin & budc 7.
LC-MS theo 1y thuyét déi v6i CaaHyFaNiOs (MHH)" m/z: 473,2; theo thue nghiém:
473,1.

Vidu 207

7 -(2,6-diﬂ0-3,S-dimetoxyphenyl)-2-[(3-ﬂoazetidin-1-yl)metyl]-9,9-dimetyl—3 ,6,7,9-
tetrahydro-8H-pyrolo[2,3-c] -2,7-naphthyridin-8-on
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twrong tu nhu néu
trong vi du 152 trong d6 3-floazetidin hydroclorua thay thé cho morpholin & budc 7.
LC-MS theo ly thuyét ddi véi CoaHasF3N4Os (M+H)" m/z: 475.2; theo thuc nghiém:
475,0.

Vidu 208

1-{[3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-2-0x0-2,3 ,4,7-tetrahydro-1H-pyrolo
[3',2":5,6]pyrido[4,3-d]pyrimidin-8-yl]metyl }azetidin-3 -carbonitril
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Hop chat nay dugc didu ché bang cach st dung cc quy trinh tuong tu nhu néu
trong vi du 70 trong d6 azetidin-3-carbonitril hydroclorua thay thé cho 1-etylpiperazin

& bude 2. LC-MS theo 1y thuyét déi voi CosHasFaNeOs (M+H)™ m/z: 469,2; theo thuc
nghiém: 469,0.

Vidu 209

(3R)-1-{[3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -metyl-2-0x0-2,3,4,7-tetrahydro-1H-
pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin—8-y1]metyl}pyrolidin-3-carbonitril
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Hop chét nay duoc didu ché bang cach sir dung céc quy trinh tuong tu nhu néu
trong vi du 70 trong do (3R)-pyrolidin-3-carbonitril hydroclorua thay thé cho 1-
etylpiperazin & budc 2. LC-MS theo ly thuyét doi v6i CaaHasFaNeO3 (M+H)" m/z:
483,2; theo thuc nghiém: 483,0.

Vidu 210
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3-(2,6-diflo-3,5-dimetoxyphenyl)-8-[2-(3-floazetidin-1-yl)etyl]-1 -(2-hydroxyetyl)-1,

“““ 4

3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]|pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach st dung cc quy trinh trong tu nhu néu
trong vi du 146 trong d6 3-floazetidin hydroclorua thay thé cho morpholin & budc 6.
San phim dugc tinh ché theo phuong phap sic ky long cao &p didu ché (do pH=2,
axetonitril/nugc). LC-MS theo 1y thuyét dbi voi CaaHo7F3NsOq (MHH)" m/z: 506.2;
theo thuc nghiém: 506,0.

Vidu 211

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2,3-diflorophenyl)-8-(morpholin-4-ylmetyl)-1,
3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach st dung cc quy trinh twong tu nhu néu
trong vi du 192 trong d6 morpholin thay thé cho 1-metylpiperazin. San pham dugc
tinh ché theo phuong phép sdc ky 1ong cao ap didu ché (d6 pH=2, axetonitril/nudc).
LC-MS theo 1y thuyét dbi vi CagHasFaNsO4 (M+H)™ m/z: 572,2; theo thuc nghiém:
571.9.

Vidu 212

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(3-florophenyl)-8-(morpholin-4-ylmetyl)-1,3.4,
7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach sir dung céc quy trinh twong tu nhu néu
trong vi du 180 trong d6 3-flobenzenamin thay thé cho 2-flobenzenamin. San pham
duoc tinh ché theo phuong phap sic ky léng cao dp dicu ché (do pH=2,
axetonitril/nudce). LC-MS theo 1y thuyét dbi véi CagHorF3NsOq (MHH)" m/z: 554.2;
theo thuc nghiém: 554,2.

Vidu 213

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3 -florophenyl)-8-[(4-metylpiperazin-1-yl)
metyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tuy nhu néu
trong vi du 212 trong do 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phap sdc ky léng cao ap didu ché (do pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét di voi CaoHsoFsNsOs (M+H)" m/z: 567,2; theo thuc nghicm:
567,2.

Vidu214

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3 _florophenyl)-8-[(4-etylpiperazin-1-yl)metyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3 -d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 212 trong d6 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phép sdc ky 1éng cao ap diéu ché (do pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét ddi v6i CaoH3oF3sNeOs (M+H)" m/z: 567.2; theo thuc nghiém:
567,2.

Vidu 215

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-metyl-9-(1-metyl- 1H-pyrazol-4-yl)-1,3,4,7-

tetrahydro-2H-pyrazolo[4’,3':5,6]pyrido[4,3-d]pyrimidin—2—on

Hop chit nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu ncu
trong vi du 69 trong do 1-metyl-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-yl)-lH-
pyrazol  thay thé  cho 1-etyl—4-[4-(4,4,5,5—tetramety1-l,3,2-dioxaborolan—2—
yl)phenyl]piperazin. San pham dugc tinh ché theo phuong phap sdc ky léng cao ap
didu ché (do pH=2, axetonitril/nuéc). LC-MS theo Iy thuyét dbi voi Ca1Ha0F2N703
(M+H)" m/z: 456,2; theo thuc nghiém: 456,1.

Vidu216

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-[(6-flopyridin-2-yl)metyl]-1,3 .4, 7-tetrahydro-2H-
pyrazolo[4',3’:5,6]pyrido[4,3-d]pyrimidin—2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 85 trong do 1-(6-flopyridin-2-yl)metanamin hydroclorua thay thé cho 1-
metyl-1H-pyrazol-4-amin ¢ budc 1. LC-MS theo Iy thuyét dbi voi CaHisF3NeOs
(M+H)* m/z: 471,1; theo thyc nghiém: 471,0.
Vidu 217

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -[(6-metylpyridin-2-yl)metyl]-1,3 ,4,7-tetrahydro-
2H-pyrazolo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on

~

0 l\
FO ~N
N M
o) NN
F BN
| LN
N
N“H

Hop chat nay dugc didu ché bang cach sir dung cac quy trinh twong tu nhu néu
trong vi du 85 trong dé 1-(6-metylpyridin-2-yl)metanamin thay thé cho 1-metyl-1H-
pyrazol-4-amin & budce 1. LC-MS theo 1y thuyét d6i v6i CasHaFaNeO3 (M+H)™ m/z:
467,2; theo thuc nghiém: 466,9.

Vidy218

3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(3-flopyridin-2-yl)-1,3,4,7-tetrahydro-2H-pyraz-
olo[4',3":5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung cic quy trinh tuong tu nhu néu
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trong vi du 85 trong do6 3-flopyridin-2-amin thay thé cho 1-metyl-1H-pyrazol-4-amin
& bude 1. LC-MS theo ly thuyét d6i v6i CaiHisFsNeOs (M+H)" m/z: 457,1; theo thuc
nghiém: 457,1.

Vidu219

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-8-[(2-oxopyridin-1(2H)-yl)metyl]-1,3.4.7-
tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Budc 1: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-8-(hydroxymetyl)-7-
(phenylsulfonyl) —1,3,4,7—tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3—d]pyrimidin—2—on
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Natri triaxetoxy-bohydrua (0,80g, 3,8mmol) dugc bd sung vao dung dich chtra
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-ox0-7-(phenylsulfonyl)-2,3.4.7-
tetrahydro-1H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt (0,60g,
1,1mmol, tir vi du 126, budc 2) trong metylen clorua (20ml). Hon hop nay dugc khudy
& nhiét do trong phong trong thoi gian 3 gio. Hon hop phéan ung duoc t6i bing dung
dich nudc NaHCO; bao hoa, va chiét bang etyl axetat (3 x 20ml). Céc 16p hitu co gom
lai dugc rira béng nude mudi, 1am khan trén MgSOa, loc va ¢d dudi diéu kién ap suét
giam. Can dugc tinh ché theo phuong phép sdc ky cuc nhanh trén cot silicagel voi
MeOH trong DCM (0% dén 5%) dé thu dugc san phim mong muén (0,40g, 66%). LC-
MS theo ly thuyét dbi v&i CasHasFaN4O6S (M+H)" m/z: 559,1; theo thuc nghiém:
558.9.

Budc 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 —etyl-8-[(2-oxopyridin-1(2H)-yDmetyl]-
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1,3,4,7-tetra hydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on

Triphenylphosphin (21mg, 0,079mmol) duoc bd sung vao dung dich chta 3-
(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-8-(hydroxymetyl)-7-(phenylsulfonyl)-1,3,4.,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on (22mg, 0,039mmol) va 2-
hydroxypyridin (7,4mg, 0,078mmol) trong tetrahydrofuran (0,5ml) ¢ nhiét do trong
phong. Dung dich chira dietyl azodicarboxylat (12pl, 0,079mmol) trong
tetrahydrofuran (0,3ml) dugc bd sung vao. Hon hop phan tng nay duoc khudy & nhiét
d6 trong phong qua dém. Dung dich chira NaOMe trong MeOH (25% trong luong,
0,1ml) duge bd sung vao. Ho6n hop phan tng nay dugc khudy & nhiét do trong phong
trong thoi gian 1 gio. Hon hop nay duoc tinh ché theo phuong phép sic ky 16ng tinh
ning cao dao pha (d0 pH=10) @ thu duge san phim mong muén. LC-MS theo ly
thuyét d61 voi CasHaaFaNs504 (MHH)T m/z: 496,2; theo thuc nghiém: 496.0.

Viduy 220

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-8- [(pyridin-3-yloxy)metyl]-1,3,4,7-
tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d|pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach str dung céac quy trinh twong tu nhu néu

trong vi du 219 trong d6 3-pyridinol thay thé cho 2-hydroxypyridin & budc 2. LC-MS
theo ly thuyét dbi v6i CasH2FaNsOs (M+H)™ m/z: 496,2; theo thue nghiém: 496.0.

Vidu 221

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-8-(morpholin-4-ylmetyl)-1,3,4,
7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d] pyrimidin-2-on
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Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong ty nhu néu
trong vi du 126 (budc 2 dén 4) trong d6 1-(2-{[tert-butyl(dimetyl)silylJoxy} etyl)-3-
(2,6—diﬂo-3,5-dimetoxyphenyl)-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-
2Hpyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on (vi du 146, bude 4) lam nguyén liéu
ban dAu. LC-MS theo 1y thuyét dbi v6i CasHagFaNsOs (M+H)" m/z: 504,2; theo thuc
nghiém: 504,0.

Vi du 222

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2,3-diflorophenyl)-8-(2-morpholin-4-yletyl)-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3 -d]pyrimidin-2-on
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Hop chét nay duge diéu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 196, cic budc 1 dén 2 trong d6 2,3-difloanilin thay thé cho 2-flo-
benzenamin & budc 1. LC-MS theo ly thuyét dbi v&i CaoHagFaNsOs (M+H)" m/z:
586,2; theo thuc nghiém: 586,0.

Vi du 223

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,3 _diflorophenyl)-8-[2-(4-metylpiperazin-1-
yhetyl]-1 3,4, 7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay duoc didu ché bang cach st dung cc quy trinh trong ty nhu néu
trong vi du 222 trong d6 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phap sic ky long cao ap diéu ché (46 pH=2, axetonitril/nudc).
LC-MS theo ly thuyét ddi voi CioH31FaNgO3 (M+H)" m/z: 599,2; theo thuc nghi¢m:

599.,0.

Vi du 224

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2,3-diflorophenyl)-8- [2-(4-etylpiperazin-1-
yDetyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach str dung cac quy trinh twong tu nhu néu
trong vi du 222 trong d6 1-etylpiperazin thay thé cho morpholin. San pham duoc tinh
ché theo phuwong phap sdc ky 1ong cao ap didu ché (d6 pH=2, axetonitril/nudc). LC-
MS theo 1y thuyét déi voi C31H33FaNgOs (M+H)" m/z: 613,2; theo thye nghigm: 613,0.
Vi du 225

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(4-florophenyl)-8-(2-morpholin-4-yletyl)-1,3.4,7-
tetrahydro-ZH-pyroloB',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit ny dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 196, cac budc 1 dén 2 trong d6 4-flo-benzenamin thay thé cho 2-flo-
benzenamin & budc 1. LC-MS theo ly thuyét ddi vai CaoHaoF3NsOs (M+H)™ m/z:
568,2; theo thuc nghiém: 568,0.

Vidu 226

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(4-florophenyl)-8- [2-(4-metylpiperazin-1-
yDetyl]-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

0
F o F
o NJ\N .
F N N—
NP TAS
P
N
N H

Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 225 trong d6 1-metylpiperazin thay thé cho morpholin. San pham dugc
tinh ché theo phuong phép séc ky 16ng cao ap diéu ché (d6 pH=2, axetonitril/nudc).
LC-MS theo 1y thuyét dbi vai C3H32F3sNeOs (M+H)" m/z: 581,2; theo thuc nghiém:
581,0.

Vi du 227

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(3-floropheny!)-8-(2-morpholin-4-yletyl)-1,3.4.7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong ty nhu néu
trong vi du 196, cac budc 1 dén 2 trong d6 3-flo-benzenamin thay thé cho 2-flo-
benzenamin & budc 1. LC-MS theo ly thuyét dbi v6i CaoHaoF3NsOu (M+H)" m/z:
568.,2; theo thuc nghiém: 568,0.

Viduy228
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3-florophenyl)-8- [2-(4-metylpiperazin-1-
yDetyl]-1,3,4,7-tetrahydro-2H-pyrolo[3",2' :5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chat nay dugc didu ché bang cach sir dung cac quy trinh trong tu nhu néu
trong vi du 227 trong d6 I-metylpiperazin thay thé cho morpholin. San pham duoc
tinh ché theo phwong phap sic ky long cao ap didu ché (do pH=2, axetonitril/nudc).
LC-MS theo Iy thuyét dbi voi C3oHzaF3NeOs (M+H)" m/z: 581,2; theo thuc nghiém:
581,0.

Vidu 229

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(3-florophenyl)-8-[2-(4-etylpiperazin-1-yletyl]-
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chét nay duoc didu ché bang cach sir dung cac quy trinh tuong tu nhu néu

trong vi du 227 trong d6 1-etylpiperazin thay thé cho morpholin. San pham dugc tinh

ché theo phuong phap sdc ky 16ng cao ap didu ché (d6 pH=2, axetonitril/nude). LC-

MS theo ly thuyét ddi véi C31H3aF3NgO3 (M+H)" m/z: 595,3; theo thuc nghiém: 595.0.
Vidu 230

1-{2-[3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-0x0-2,3,4,7-tetrahydro- 1H-pyrolo[-
3'2":5,6] pyrido[4,3-d]pyrimidin-8-yl]etyl} azetidin-3-carbonitril
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Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 71 bit diu véi 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-
(phenylsulfonyl)-l,3,4,7-tetrahydro-2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2—on
(vi du 185, budc 1) va azetidin-3-carbonitril hydroclorua. LC-MS theo ly thuyét dbi
voi CasHarFaNgO3 [M+H]" m/z: 497.2; theo thuc nghiém 496,9.

Vidu 231

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-8-[2-(3-floazetidin-1 -yDetyl]-1,3,4,7-
tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-2-on
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Hop chit nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu néu
trong vi du 71 bt ddu v6i 8-bromo-3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-
(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-on
(vi du 185, bude 1) va 3-floazetidin hydroclorua. LC-MS theo ly thuyét d6i véi
C4H27F3Ns505 [M+H]" m/z: 490,2; theo thuc nghi¢m 489.9.

Vidu 232

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-floetyl)-8-(morpholin-4-ylmetyl)-1,3,4.7-
tetrahydro-2H-pyrolo[3',2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Budce 1: 1-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-3-(2,6-diﬂo-3,S-dimetoxyphenyl)—z-
oxo-7-(phenylsulfonyl)-2,3,4,7-tetrahydro-1H-pyrolo[3 ',2":5,6]pyrido[4,3-
d]pyrimidin-8-carbaldehyt
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LDA (méi diéu ché, 1M trong THF, 1,44ml) dugc bd sung vao dung dich chira
1-(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)-3-(2,6-diﬂ0-3,5-dimetoxyphenyl)—7—
(phenylsulfonyl)-1,3,4,7—tetrahydro-2H-pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin-2-on
(456mg, 0,69mmol) (vi du 146, budc 4) trong tetrahydrofuran (10ml) o -78°C. Hon
hop nay dugc khudy & -78°C trong thoi gian 30 phut, sau do6 N,N-dimetylformamit
(0,77ml) duogc bd sung vao. Hon hop nay dugc khudy & -78°C trong thoi gian 1 gio,
va sau d6 duge toi bang dung dich NH4Cl bao hoa ¢ -78°C. Hoén hop nay dugc nang
nhiét do 1én dén nhiét do trong phong va chiét bang EtOAc. Cac dich chiét gom lai
duogc ria béng nuée va nude mudi, lam khan trén NapSOs, loc va ¢ duéi didu kién ap
sudt giam @& thu duge san pham mong muén (452mg) & dang chéit rin mau vang, ma
chét ran nay dugc sit dung mot céach truc tiép trong budc tiép theo ma khong can tinh
ché thém. LC-MS theo 1y thuyét dbi véi CaaHs7FaNaO7SSi [MHH]" m/z: 687.2; theo
thuc nghiém 687,2.

Bude 2: 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-(2-hydroxyetyl)-2-0x0—7-
(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-8-
carbaldehyt
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Dung dich chtra 12,0M hydroclorua trong nudc (1,04ml) duoc bd sung vao
dung dich chtra 1—(2-{[tert-butyl(dimetyl)silyl]oxy}etyl)—3-(2,6-diﬂo—3,5—
dimetoxyphenyl)-2-oxo-7-(phenylsulfonyl)-2.,3 ,4,7-tetrahydro-1H-
pyr010[3',2':5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt (430mg, 0,63mmol) trong
tetrahydrofuran (10ml) va nude (2ml). Dung dich mau vang thu dugc dugc khudy &
nhiét do trong phong trong thoi gian 1,5 gio. Hon hop phéan Gng nay dugc trung hoa
béng dung dich NaHCOs3 bdo hoa, va chiét béng EtOAc. Cac dich chiét gom lai dugc
rira bang nudc mudi dugc 1am khan trén Na;SOa, loc va cd dudi didu kién ap suat
giam. Can duoc tinh ché bang cot silicagel rira giai bang EtOAc trong DCM (gradien:
0% dén 60%) dé thu duoc san pham mong mubn (265mg) dudi dang chét rin mau
vang nhat. LC-MS theo Iy thuyét ddi véi CasHasFaNeO5S [M+H]" m/z: 573.1; theo
thuc nghiém 572.9.

Bude 3: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-8-(morpholin-4-
ylmetyl)-7-(phenylsulfonyl)-1 3,4, 7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-
d]pyrimidin-2-on
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Hop chét nay duoc didu ché béng cach str dung cac quy trinh tuong tw nhu néu
trong vi du 110, bude 1 bat dau vé6i 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-
hydroxyetyl)-2-0x0—7-(phenylsulfonyl)—2,3 4, 7-tetrahydro-1H-pyrolo[3',2":5,6]pyrido
[4,3-d]pyrimidin-8-carbaldehyt va morpholin. LC-MS theo ly thuyét dbi véi
C30H32F2Ns07S [M+H]" m/z: 644,2; theo thyc nghi¢m 644,0.

Buéc 4: 3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-(2-floetyl)-8-(morpholin-4-ylmetyl)-7-
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(phenylsulfonyl)-1 3,4, 7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on
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3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-hydroxyetyl)-8-(morpholin-4-ylmetyl)-

7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2": 5,6]pyrido[4,3-d]pyrimidin-2-
on (tir budce 3) duge hoa tan trong DCM (3ml). Dietylamino luvu huynh triflorua (40,0ul,
0,303mmol) dugc bd sung vao dung dich nay. Hon hop nay dugc khuéy & nhiét do
trong phong trong thoi gian 2 gio, dugc toi bang nudc, va chiét bang DCM. Céac 16p
hitu co duogc rira béng nuée mudi, 1am khan trén NaxSOq, loc va ¢d dudi diéu kién ap
sudt giam. Can dugc tinh ché theo phuong phap sdc ky cuc nhanh trén cot silicagel voi
metanol trong DCM (0% dén 10%) dé thu dugc san pham mong mubn. LC-MS theo ly
thuyét dbi v6i C3oH31F3NsO6S [MHH]" m/z: 646,2; theo thuc nghiém 646.0.

Budc 5: 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-1-(2-ﬂoetyl)-8—(morpholin-4-ylmetyl)—
1,3,4,7-tetrahydro-2H-pyrolo[3',2":5 ,6]pyrido[4,3-d]pyrimidin-2-on

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-floetyl)-8-(morpholin-4-ylmetyl)-7-(ph-
enylsulfonyl)-l,3,4,7-tetrahydro-2H-pyrolo[3',2’:5,6]pyrido[4,3-d]pyrimidin-2—on (tur
budc 4) duoc hoa tan trong THF (2,0ml), sau d6 dung dich chtra 1,0M TBAF trong
THF (0,40ml) dugc bd sung vao. Dung dich thu dugc duge khudy & 60°C trong thoi
gian 1 gio. Sau khi lam ngudi, dung dich duoc t61 bang mot vai giot TFA, pha loang
bang metanol, va tinh ché theo phuong phap sdc ky 16ng tinh nang cao dao pha (do
pH=2) dé thu dugc san pham mong mudn & dang mudi TFA. LC-MS theo ly thuyét doi
v6i CaaHa7F3NsO4 [M+H]" m/z: 506,2; theo thuce nghiém 506,0.

Vidu 233

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 _(2-floetyl)-8-[(4-metylpiperazin-1-yl)metyl]-
l,3,4,7—tetrahydr0-2H-pyrolo[3‘,2':5,6]pyrido[4,3-d]pyrimidin-Z-on
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Hop chit nay dugc diéu ché bang cach st dung céc quy trinh twong tu nhu néu
trong vi du 232 bat diu voi 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-hydroxyetyl)-2-
ox0-7-(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo[3',2":5 ,6]pyrido[4,3-
d]pyrimidin-8-carbaldehyt (vi du 232, budc 2) va 1-metyl-piperazin thay thé cho
morpholin ¢ bude 3. LC-MS theo ly thuyét dbi voi CasHsoFsNeO3 [M+H]" m/z: 519,2;
theo thuc nghiém 519,0.

ViduA
Thir nghiém enzym FGFR

Hiéu luc e ché ctia cac hop chét 1am vi du dugc xdc dinh theo thuc nghiém
enzym ma do mirc d§ peptit phosphoryl hoa bang cach ap dung phép do FRET dé phat
hién viéc tao ra san phém. Céac chét trc ché da duoc pha lodng hang loat trong DMSO
va thé tich 0,5ul duoc chuyén sang céc 13 cta dia loai 384 18. Doi véi FGFR3, thé tich
10ul enzym FGFR3 (do Millipore cung cép) da dugc pha lodng trong dung dich dém
thtr nghiém (50mM HEPES, 10mM MgCl,, ImM EGTA, 0,01% Tween-20, SmM
DTT, d6 pH=7.5) dugc bd sung vao dia nay va duoc 0 so bd trong thot gian 5 dén 10
phut. Cac dbi chung thich hop (mau rong khong enzym va enzym khong ¢ chét tc
ché) duoc dua vao dia nay. Thir nghiém nay dugc khoi dau bang cach bd sung 10pl
dung dich chtra co chét peptit EQEDEPEGDYFEWLE da dugc biotinyl hda (SEQ ID
NO: 1) va ATP (ndng do cubi ciing lan lugt 1a 500nM va 140puM) trong dung dich dém
thtr nghiém vao cac 15. Pia nay duoc 0 ¢ 25°C trong thoi gian 1 gio. Cac phan tng
duoc két thic bang cach bd sung dung dich dép tit phan tmg (50mM Tris, 150mm
NaCl, 0,5mg/ml BSA, d6 pH=7,8; 30mM EDTA v6i cac chét phan tng Perkin Elmer
Lance & ndng do 3,75nM Eu-khéng thé PY20 va 180nM APC-Streptavidin) vao ¢
ndng do 10ul/1d. Dia nay duoc dé can bang trong thoi gian ~1 gio trude khi quét cac

15 trén dau doc dia PheraStar (BMG Labtech).
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FGFR1 va FGFR2 duoc do trong cac diéu kién tuong duong véi cac thay dbi

du6i day vé ndng do enzym va ndng do ATP: FGFRI1 lan luot 12 0,02nM va 210pM,

va FGFR2 1an luot 14 0,01nM va 100 uM. Céc enzyme nay déu dugc mua tir Millipore

hodc Invitrogen.

GraphPad hinh lang try duoc ap dung dé phéan tich dir liéu. Céc tri s6 ICso thu

dugc bang cach dua dit liéu vao phuong trinh dbi v6i dap tng lidu hinh sich ma véi

d6 déc thay dbi. Y=day + (dinh-day)/(1+10°((LogICso-X)*d9 ddc doi)), trong d6 X 1a

logarit cua ndng do va Y 1a dap tmg. Céc hop chét ¢6 ICso bang 1uM hodc thap hon

duogc xem la co6 hoat tinh.

Théy ring cac hop chét theo sang che 1a cdc chat e ché mét hodc nhiéu enzym

trong s FGFR1, FGFR2, va FGFR3 theo thuc nghiém néu trén. D liéu ICso duge thé

hién dudi day trong bang 1. Ky hiéu “+” biéu thi ICso nho hon 100nM va ky hiéu *“++”
biéu thi ICso nim trong khoang tir 100nM dén 500nM.

Béang 1
Vi du s6 FGFR1 FGFR2 FGFR3
IC50 (aM) | IC50 (aM) | IC50 (nM)
1 + + +
2 + + +
3 + + +
4 + + +
5 + + +
6 + + +
7 + + +
8 + + +
9 + + ++
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10 +
11 +
12 +
13 +
14 +
15 +
16 +
17 +
18 +
19 +
20 +
21 +
22 +
23 +
24 +
25 +
26 +
27 +
28 +
29 +

298/316
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32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

299/316



47570

50 + +
51 + +
52 + +
53 + +
54 + +
55 + +
56 + +
57 + +
58 + +
59 - -
60 + +
61 + +
62 ++ ++
63 + +
64 + +
65 + +
66 - =
67 + +
68 — +
69 + +

300/316
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104 +
105 +
106 +
107 +
108 +
109 +
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230 + - +
231 + + +
232 + + +
233 + + +

ViduB
Thir nghiém vé mtc do ting sinh/séng sot cua té bao theo FGFR

Kha ndng cta cac hop chét 1am vi du trong viéc uc ché su sinh trudng cua té
bao phu thudc vao mirc do phét tin hiéu FGFR dé séng sot dugc do bang cach 4p dung
thr nghiém stc séng. Dong té bao tai t6 hop biéu hién qua miac FGFR3 cta nguoi
dwoc phat trién bing céch chuyén nhiZm 6n dinh céc t€ bao pro-B Ba/F3 clia chudt
nhit (nhan dugc tir Deutsche Sammlung von Mikroorganismen und Zellkulturen) bing
plasmit ghi ma toan bo chiéu dai nguoi FGFR3. Céc té bao 14n luot duoc chon theo
tinh khang puromyxin va mc do tang sinh véi su c6 mat cua heparin va FGF1. Mot
dong té bao dugce phan 1ap va dugc xac dinh tinh chit theo biéu hién chirc ning cua
FGFR3. Dong Ba/F3-FGFR3 duoc dung trong thir nghiém vé su ting sinh té bao, va
cac hop chét dugc sang loc theo kha nang cta ching trong viée e ché sy ting
sinh/séng sot clia té bao. Cac té bao Ba/F3-FGFR3 dugc ciy vao cac dia nudi chy té
bao mau den loai 96 15 & mat do 3500 té bao/16 trong mdi truong RPMI1640 chira 2%
FBS, 20pg/ml Heparin va Sng/ml FGF1. Cac té bao dugce xu Iy bang 10ul dung dich
chira cac hop chit ndng do gap 10 1an (10X) da dugc pha lodng theo béc (pha loang
bing mdi truong khong co huyét thanh tir céc chdm chira SmM DSMO) dén thé tich
cubi cung 1a 100ul/16. Sau khi u trong thoi gian 72 gio, 100ul chéit phan tng té bao
Titer Glo® (do Promega Corporation cung cép) ma do ndng do ATP trong té bao duogc
bd sung vao tung 15. Sau 20 phut G va lic, mirc ¢ phat quang duoc doc trén dau doc
dia. Céc sb doc mirc d phat quang duoc chuyén héa thanh mirc do trc ché theo phan
{r3m so Vi cdc 18 dbi chimg da duge xi Iy biing DMSO, va céc trj s6 ICso duoc tinh
bang céch st dung phan mém GraphPad hinh lang tru bang cach dua dir liéu vao
phuong trinh d6i v6i su dap tng liéu hinh sichma c6 do déc thay doi. Cac hop chét co

ICso bang 10uM hodc thip hon dugc xem la ¢6 hoat tinh. Cac dong té bao thé hién
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nhidu loai khéi u bao gdm KMS-11 (da u tiy, chuyén dich FGFR3), RT112 (bénh ung
thu bang quang, hién tuong biéu hién FGFR3 qua mirc), KatolIII (bénh ung thu da day,
khuéch dai gen FGFR2), va H-1581 (phdi, khuéch dai gen FGFR1) dugc dung trong
cac thir nghiém tang sinh tvong ty. Trong mot s6 thir nghiém, chit phan tmg MTS,
chét phan tng dung dich té bao Titer 96® Aqueous One (do Promega Corporation
cung cip) duoc b sung vao dén ndng do cudi ciing 1 333pug/ml trong té bao Titer Glo
va doc & budce song 490nm/650nm trén dau doc dia. Cac hop chit c6 ICso béng S5uM

hodc thép hon dugc xem 1a c6 hoat tinh.
ViduC
Thir nghiém phosphoryl hoa FGFR trén co s& té bao

Téc dung trc ché cta cac hop chét ddi v6i qua trinh phosphoryl héa FGFR trong
cac dong té bao c6 lién quan (cac dong té bao ung thu Ba/F3-FGFR3, KMS-11, RT112,
Katolll, H-1581 va dong té bao HUVEC) ¢6 thé duge danh gia bing cach ap dung thir
nghiém mién dich dac hiéu d6i v6i su phosphoryl hoa FGFR. Céc té bao dugc bod doi
trong moi truong co6 lugng huyét thanh giam (0,5%) va khong chra FGF1 trong thoi
gian 4 gio dén 18 gio tuy theo dong té bao ma khi do dwoc xir Iy bang timg chat
ché trong thoi gian 1 gid dén 4 giv & nong do khac nhau. Déi voi mot sé dong té bao,
nhu Ba/F3-FGFR3 va KMS-11, cac té bao duge kich thich bang Heparin (20pg/ml)
va FGF1 (10ng/ml) trong thoi gian 10 phut. Chiét pham protein tir toan bd té bao duogc
chuén bi bang cach 1 trong dung dich dém phén gidi véi chét (rc ché proteaza va chat
Gic ché phosphataza [50mM HEPES (d6 pH=7.5), 150mM NaCl, 1,5mM MgCl, 10%
glyxerol, 1% Triton X-100, ImM natri orthovanadat, 1mM natri florua, aprotinin
(2ug/ml), leupeptin (2pg/ml), pepstatin A (2pg/ml), va phenylmetylsulfonyl florua
(ImM)] ¢ 4°C. Chiét phdm protein dugc lam sach vun té bao nho ly tAm & van tbc
14.000 x g trong thoi gian 10 phit va dinh lugng bang cach str dung chét phan (g thi

nghiém vi dfa BCA (axit bicinchoninic) (do Thermo Scientific cung cép).

Viéc phosphoryl hoa thu thé FGFR trong chiét pham protein dugc xac dinh
bang cach 4p dung thir nghiém mién dich k& ca tham tach western, thir nghiém mién
dich lién két enzym (ELISA) hodc thir nghiém mién dich trén co s& hat (Luminex). bé
phat hién FGFR2 da dugc phosphoryl hoa, thir nghiém ELISA Phospho-FGF R2a cua
ngudi dung kit ELISA thuong mai 1a DuoSet IC (do R&D Systems, Minneapolis, MN
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cép) c6 thé duoc ap dung. Pé thuc hién thir nghiém nay, cac té bao Katolll duoc céy
vao moi truong Iscove’s ¢o bd sung 0,2% FBS (50.000 té bao/16/100p1) vao cac dia
da duoc xir Iy dé nudi cdy mo day phang loai 96 16 (do Corning, Corning, N'Y cung
cip), voi su c6 mit hodc khong co mat cla cac hop chét thir nghiém trong khoang
ndng d6 rong va U trong thoi gian 4 giv ¢ 37°C, 5% CO,. Thu nghiém nay duoc dung
bang cach bd sung 200ul PBS lanh vao va ly tam. Céc t€ bao da dugc rira duge dung
giai trong dung dich dém phan giai té bao (do Cell Signaling cung cép, ma s #9803)
V@i chét te ché proteaza (Calbiochem, #535140) va PMSF (Sigma, #P7626) trong thoi
gian 30 phut trén dé u6t. Dich phén giai té bao dugc lam dong lanh ¢ -80°C trude khi
thir nghiém phan phén udc bang kit thir nghiém ELISA Phospho-FGF R2a clia ngudi
DuoSet IC. GraphPad hinh lang try duoc ap dung dé phan tich dit liéu. Tri s6 ICso thu
dugc bang cach dua dit liéu vao phuong trinh ddi v6i su dép tng liéu luong hinh

sichma c6 do dbc thay doi.

Dé phat hién FGFR3 da dugc phosphoryl hoa, thir nghiém mién dich trén co s&
hat dugc phat trién. mADb cua chudt khang FBFR3 ctia nguoi (do R&D Systems cung
cép, s6 danh muc #MAB7661) duoc tiép hop véi céc vi cdu Luminex MAGplex, ving
hat 20 va st dung lam khang thé bay. Cac té bao RT-112 dugc cdy vao cac dia nudi
cdy mo loai nhidu 15 va duoc nudi ciy dén mic nhap dong 70%. Cac té bao duge rira
bing PBS va bo doi trong RPMI + 0,5% FBS trong thoi gian 18 gio. Céc té bao duoc
xtr Iy bing 10p! dung dich chira cac hop chat ndng do gap 10 lan (10X) da duge pha
loding theo bac trong thoi gian 1 gito & 37°C, 5% COz trude khi kich thich bing FGF1
nguoi ¢ ndng do 10ng/ml va Heparin & ndng do 20pg/ml trong thoi gian 10 phut. Céac
té bao duoc rira bang PBS lanh va dugc phan gidi bang dung dich dém chiét xuét té
bao (do Invitrogen cung cép) va ly tam. Céc dich ndi trong duogc lam déng lanh & -

80°C cho dén khi phan tich.

DPé thuc hién thr nghiém nay, dich phan giai té bao duoc pha lodng theo ty 1¢
1:10 trong chét pha lodng thi nghiém va i voi hat lién két véi khang thé bay trong dia
loc loai 96 13 trong thoi gian 2 gio & nhi¢t do trong phong trén thiét bi lic dia. Céc dia
duoc rira ba lan bang cach sir dung nhiéu 14n va 1 véi khang thé da dong ctia tho khéng-
phospho-FGF R1 dén 4 (Y653/Y654) (do R&D Systems cung cép, sb tra ctru danh
muc # AF3285) trong thoi gian 1 gio ¢ nhiét do trong phong va lic. Cac dia dugc ria
ba 1in. Khang thé thong bao da dugc pha lodng, khang thé da tiép hop cua dé khang
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RPE cua thé (do Invitrogen cung cép, s6 danh myc LHB0002) duoc bd sung vao va
trong thoi gian 30 phut va lic. Céc dia dugc riva ba lan. Hat duoc tao huyén phu trong
dung dich dém rtra va l4¢c & nhiét do trong phong trong thoi gian 5 phut va sau d6 doc
trén bo dung cu Luminex 200 dé dém 50 hién tuong trong moi mau, cai dat cdng 7500
dén 13500. Dit licu duoc biéu hién 1a cuong do phat quang trung binh (mean
fluorescence intensity - MFI). MFI cua cac mau da duoc xir Iy bang hop chat chia cho
tri s& MFI tir cac d6i chimg DMSO dé xac dinh muc do trc ché theo phén tram, va cac
tri s& ICso duoc tinh bing cach str dung phin mém GraphPad hinh lang tru. Cac hop

chét ¢6 ICso 1uM hodc thap hon dugc xem la c6 hoat tinh.
ViduD
Thtr nghiém phét tin hiéu FGFR trén co s& té bao

Viéc hoat héa FGFR dan dén su phosphoryl hoa cac protein Erk. Viéc phat hién
dugc pErk dugce theo doi béng cach ap dung thir nghiém Cellu’Erk HTRF (muc do
huynh quang ddng déu phan giai theo thoi gian) (do CisBio cung cip) theo quy trinh
clia nha sin xudt. Cac t& bao KMS-11 duge cdy vao dia loai 96 15 ¢ mat do 40.000 té
bao/18 trong moi truong RPMI véi 0,25% FBS va bo doi trong thot gian 2 ngay. Moi
truong duge hit ra va cac té bao duoc xir Iy bang 30ul dung dich chira cac hop chét &
ndng do 1X da dugc pha lodng theo bac (pha loang bang moi trudng khong chira huyét
thanh tir cdc chdm SmM DSMO) dén thé tich cudi cung 30ul/16 va U trong thoi gian
45 phit ¢ nhiét do trong phong. Céc té bao dugc kich thich bing cach bd sung 10ul
Heparin (100pg/ml) va FGF1 (50ng/ml) vao ting 16 va 0 trong thoi gian 10 phut ¢
nhiét do trong phong. Sau khi phan giai, phan phan uéc chiét pham té bao duoc chuyén
vao cac dia thé tich thip loai 384 13, va 4ul chét phat hién dugc bd sung vao, tiép theo
1a U trong thoi gian 3 gid ¢ nhiét do trong phong. Cac dia nay duoc doc trén dung cu
PheraStar c6 cai dit cho HTRF. Cac s6 doc vé mirc do phat quang da duoc chuén tic
héa dugc chuyén hoéa thanh mirc do e ché theo phan tram so véi cac 16 d6i ching da
duoc xir Iy bing DMSO, va tri s6 ICso dugce tinh bang céch dp dung phan mém
GraphPad hinh lang tru. Céac hop chét ¢6 ICso bang 1uM hodc thap hon duoc xem la

¢6 hoat tinh.
ViduE

Thir nghiém kinaza VEGFR2
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40pul hdn hop phan ing enzym duoc cho chay phan img trong céc dia polystyren
mau den loai 384 13 trong thoi gian 1 gior & 25°C. Cac 18 dugce chidm 0,8pu1 hop chat
thir nghiém trong DMSO. Dung dich dém thit nghiém nay chtra 50mM Tris, do
pH=7,5, 0,01% Tween-20, 10mM MgCl,, ImM EGTA, 5mM DTT, 0,5uM co chét
peptit EQEDEPEGDYFEWLE (SEQ ID NO: 1) da dugc danh déu bang biotin, ImM
ATP, va 0,1nM enzym (chi sb danh muc Millipore 14-630). Céc phan tng dugc dép
t4t bang céch bd sung 20ul dung dich dém dap tt (S0mM Tris, pH= 7,8, 150mM NaCl,
0,5mg/ml BSA, 45mM EDTA) cung v6i 225nM LANCE Streptavidin Surelight®
APC (chi s danh muc PerkinElmer CR130-100) va 4,5nM khang thé khang
phosphotyrosin (PY20) LANCE Eu-W1024 (chi $& danh muc PerkinElmer AD0067)
vao. Sau 20 phut 0 & nhiét do trong phong, cdc dia nay dugce doc trén dau doc dia
PheraStar (BMG Labtech). Cac tri s6 ICso ¢6 thé duoc duoe tinh bang cach &p dung
GraphPad hinh lang tru nho dua dit liéu vao phuong trinh dbi v6i duong cong dap tmg
lidu lwong hinh sichma c6 do déc thay ddi. Cac hop chit c6 ICso bang 1pM hogc thap

hon duoc xem 1a ¢6 hoat tinh.

Ngoai cac phwong 4n da dugc boc 1o trong ban mo ta nay, cdc cai bién khac
nhau theo séang ché 13 rd rang dbi v6i ma ngudi ¢ hicu biét trung binh trong linh vuc
k¥ thudt nay tu phan mo ta trén. Céc cai bién nay déu dugc du tinh ndm trong pham vi
bao ho cua céac diém yéu cAu bao ho kém theo. Mdi tai liéu trich dan, bao g&n tat ca
cac patent, cong bb don yéu cau cép patent, va cong bd khéc, da duge vién dan trong
don yéu ciu cp bing doc quyén sang ché nay duoc dua vao day hoan toan dudi hinh

thue vién dan.
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YEU CAU BAO HQ
1. Hop chit duoc chon tir cac hop chit dudi day: _
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-8-(morpholin-4-ylmetyl)-7-(phenylsulfonyl)
-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-7-(phenylsulfonyl)-2,3.4,7-tetrahydro
-1H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(phenylsulfonyl)-1,3 ,4,7-tetrahydro-2H-
pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2" 5,6]
pyrido[4,3-d]pyrimidin-2-on;
5-{[(2,6-diflo-3,5-dimetoxyphenyl)aminometyl }-N-etyl- 1H-pyrolo[2,3-b]pyridin-4-

amin,
hodc mudi cia hop chat bat ky trong s6 cdc hop chat néu trén.

2. Hop chit theo diém 1, trong do hop chét nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)- 1-etyl-8-(morpholin-4-ylmetyl)-7-(phenylsulfonyl)-1,3 ,A4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d]pyrimidin-2-on, hodc mudi ctia no.

3. Hop cht theo diém 1, trong d6 hop chdt nay la 3-(2,6-diflo-3.5-
dimetoxyphenyl)-1-etyl- 8-(morpholin-4-ylmetyl)-7-(phenylsulfonyl)-1,3,4,7-
tetrahydro-2H-pyrolo[3',2":5,6]pyrido[4,3-d|pyrimidin-2-on.

4. Hop chét theo diém 1, trong d6 hop chit nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-2-oxo-7-(phenylsulfonyl)-2,3,4,7-tetrahydro- 1H-pyrolo
[3',2":5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt, hodc mudi ctia no.

5. Hop chét theo diém 1, trong d6 hop chat nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-2-oxo-7-(phenylsulfonyl)-2.3 ,4,7-tetrahydro-1H-pyrolo
[3',2":5,6]pyrido[4,3-d]pyrimidin-8-carbaldehyt.

6.  Hop chit theo diém 1, trong do hop chdt nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-7-(phenylsulfonyl)-1,3 4, 7-tetrahydro-2H-pyrolo[3',2":5,6]

pyrido[4,3-d]pyrimidin-2-on, hodc mudi cta no.
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7. Hop chét theo diém 1, trong d6 hop chét nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-7-(phenylsulfonyl)-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6]
pyrido[4,3-d]pyrimidin-2-on.

8. Hop chit theo diém 1, trong do hop chdt nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-1,3,4,7-tetrahydro-2H-pyrolo|3',2":5,6 |pyrido[4,3-d]
pyrimidin-2-on, hodc mudi ctia no.

9. Hop chat theo diém 1, trong do hop chit nay la 3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-1,3,4,7-tetrahydro-2H-pyrolo[3',2":5,6 |pyrido[4,3-d]
pyrimidin-2-on.

10. Hop chat theo diém 1, trong dé hop chat nay la 5-{[(2,6-diflo-3,5-
dimetoxyphenyl)aminometyl}-N-etyl-1H-pyrolo[2,3-b]pyridin-4-amin, hodc mudi
cua no.

11. Hop chdt theo diém 1, trong d6 hop chét nay la 5-{[(2,6-diflo-3,5-
dimetoxyphenyl)amino]metyl}-N-etyl-1H-pyrolo[2,3-b]pyridin-4-amin.
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DANH MUC TRINH TU

<110> Incyte Corporation

<120> HQP CHAT BA VONG HPUQC THE DUNG LAM CHAT UC CHE FGFR
<130> 20443-0257W01

<160> 1

<170> FastSEQ dung cho Windows phién ban 4.0

<210> 1

<211> 15

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> peptit tdng hop

<400> 1
Glu Gln Glu Asp Glu Pro Glu Gly Asp Tyr Phe Glu Trp Leu Glu
1 5 10 15





