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)\mr

Sang ché ciing dé cip den chét trc ché poly(ADP riboza) polymeraza (PARP) ma hiru
dung trong phuong phap diéu tri cho ddi tugng bi bénh ma cd thé duoc cai thién bang cach
trc ché poly(ADP-riboza)polymeraza (PARP). Pinh nghia vé cac bién duoc néu trong ban
mo ta.
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Linh vic k§ thuat dwoc dé cap

Sang ché dé cap dén chat Grc ché poly(ADP-riboza)polymeraza (PARP), cu thé 1a
chit tc ché PARP-1, va dugc phdm chura chit e ché nay. Chét tc ché va dugc phim
nay 1a hiru dung dé diéu tri hoic phong ngira mot hodc nhidu bénh ¢6 lién quan dén

PARP.
Tinh trang k§ thuét ciia sang ché

Enzym nhéan poly(ADP-riboza) polymeraza-1 (PARP-1) 1a mdt thanh vién thudc
ho enzym PARP. Ho cic enzym rong 16n nay gdm c6 cac PARP, vi du nhu: PARP-1,
PARP-2, PARP-3 va Vault-PARP.

PARP doéng vai tro trong viéc sua chita sy dut gy sgi ADN va do do, viéc e
ché enzym nay 1a phuong phap xac dinh trong diéu tri ung thu. Viéc e ché PARP c6
~ thé dac biét hiéu qua khi dugc két hop véi diéu tri gdy ton thuong ADN, nhu véi birc xa
ion hoa hodc sau khi didu tri bang céc chét gy ton thuong ADN nhu cac chit metyl hoa,
chét trc ché topoisomeraza I va cic chét hoa tri liéu khic nhu cisplatin va bleomycin. Su
trc ché hoat tinh enzym ctia PARP can phai din t6i gia ting d6 nhay ctia cac té bao khdi
u dbi véi cac didu tri gdy ton thwong ADN. Cac chét Gc ché PARP da dugc thong bao
¢6 hiéu qua trong cac té bao khdi u nhay xa (thiéu oxy) va hiéu qua trong phong ngira
céc t& bao khéi u phuc hoi tir sy tdn thuong ADN & mirc gdy ché va dudi mirc gay chét
tiém tang sau lidu phép xa tri, c6 thé do béi kha nang cia ching trong viéc phong ngira
su ndi lai sogi ADN dut gdy va bang cach tac dong 1én céc con dudng truyén tin hiéu gay

thuong ton ADN.

Su e ché PARP-2 ¢6 thé tao ra sy bao vé chéng lai kich ing oxy héa (xem trong
tai lidu Szanto, et al., Cell Mol. Life Sci. 69:4079 (2012)). Nhu vay, chét (rc ché PARP
c6 thé dugc st dung dé diéu tri cac bénh dugc dic trung boi su kich tmg oxy hoa (vi du,
tdn thuong thiéu mau cuc bd - tai twdi mau, cac bénh viém, béng, Parkinson, bénh

Huntington, bénh Alzheimer va cac tén thuong ddc tinh).
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PARP-1 va PARP-2 1a céc chét tién viém (xem trong tai liéu Rosado et al,
Immunology 139:428 (2013)). Do d6, viée tc ché ching co thé dugc sir dung dé diéu
tri, vi dy, bénh hen, viém khop, viém dai trang, bénh phéi tic ngh&n man tinh (COPD),
héi ching suy ho hép cap (ARDS), x0 vita ddng mach, tai cAu tric tim sau nhdi mau co
tim, nhiém khuan huyét, sbc ndi dde td, sbc xuit huyét, bénh vat chu chéng lai co quan

ghép, viém ndo tity va viém thén tu micn dich.

Su e ché PARP ciing ¢6 thé bao vé chéng lai cac nhiém trung virut (xem trong
tai liéu Atasheva et al,, J. Virol. 88:2116 (2014) and Virag and Szabo Pharmacol. Rev.
54:375(2002)), vi du, chéng lai virut gay suy giam mién dich & ngudi 1, virut gy viém
ndo ngua Venezuela, virut gdy muyn rdp (herpes simplex virus), virut gay viém gan B ¢
ngudi, va cac nhiém trang do virut cy bao ¢ nguoi (Virag and Szabo Pharmacol. Rev.

54:375 (2002)).

Céc PARP ¢6 lién quan dén viée kiém so4t can bang ndi moi glucoza (xem trong
Bai and Canto Cell Metab. 16:290 (2012), Riffel et al., Nat. Rev. Drug Discovery 11:923
(2012) and Yeh et al,, Diabetes 58:2476 (2009). Vi du, su uc ché PARP-1 sé& cai thién
su dao thai glucoza va tinh nhay insulin (xem trong Bai and Canto Cell Metab. 16:290
(2012) and Pirinen et al., Cell Metab. 19:1034 (2014)). Do do, su tc ché PARP 14 hitu
dung trong diéu tri bénh va céc tinh trang nhu hdi ching chuyén hoa va tiéu dudng typ
II va céc bién ching sau d6 ctia chiing nhu cac bién chung than kinh tiéu duong, bién
chirng than va bién ching & mit.

Tai lieu WO 2014/036022 Al (AMGEN INC [US], 6 March 2014) md ta
quinazolin dugc thé 1am chét trc ché tankyraza 1 va/hodc tankyraza 2.

Do d6, nhu cau can tim ra duoc cac chét tc ché PARP méi va dugc cai thién tdt
hon cho cée chi dinh didu tri cc bénh va tinh trang néu trén va céc chi dinh dicu tri
khac.

Ban chit ky thuit ciia sing ché

Chii don da kham phé ra cac hgp chét méi, cac hop chit nay 1a chit ttc ché PARP

hiéu qué (xem trong cac vi du 1-33). Cu thé, cac hop chét nay c6 hoat tinh rc ché chon

loc d6i voi PARP-1 hon so véi PARP-2 (xem trong vi du 54). Ngoai ra, chi don cling
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da ching minh rang, mot s6 chét e ché PARP nay hitu dung dé gia tang luong NAD"
trong céc té bao (xem trong vi du 55).
Theo phuong an thu nhét, sang ché dé cap dén dugc phim chtra chit mang hodc

chét pha logng dugc dung va hop chét c6 cong thuc céu tric sau:

eV

hodc mudi duge dung ctia no, trong do:
Vong A 1a phenyl dugc thé tity ¥ hodc heteroaryl c6 5 dén 6 canh dugc thé tuy v;

Vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl c6 5 dén 6 canh,

m&i mot vong duge thé tiy y bing mot hodc nhidu phan tir thé biéu thi bang R;
----- “13 khong c6 mit hodc 1a lién két;

E 14 N hodic CH khi “---- “ 1a khong c¢6 mat hodc E la C khi “-----“1a lién két;

"1,27/ duoc thé ty v bang (Ci-Cs)alkyl hodc hydroxy (Ci-

Cs)alkyl;
mdi moét R® dugc Iwa chon ddc lap tr nhom gdbm -halogen,
CN, -NO,, -ORY, -NR°Rf, -S(O)R¢, -C(=NR®)NRRf, -NR°S(O)iR", -S(O)iNR°R],
C(=0)OR¢, -OC(=0)OR®, -C(=S)OR¢, -O(C=S)R®, -C(=0)NR*Rf, -NR*C(=O)Rf,
C(=S)NRR!, -NR°C(=S)Rf, -NR¥C=O)OR’, -O(C=0)NR®Rf, -NR¢(C=S)OR!,
O(C=S)NR°R!, -NR¥(C=0)NRRf, -NR¥(C=S)NR°R’, -C(=S)R®, -C(=O)R®, halo(Ci-
Cs)alkyl, va (C1-Cs)alkyl, trong d6 (Ci-Cs)alkyl biéu thi bang R® dwgc thé tuy y
bing -CN, -NO2, -OR®, -NR°R, -S(O)iR®, -NR°S(O)iR, -S(O)NR°R!, -C(=0)OR¢, -
OC(=0)OR¢, -C(=S)OR®, -O(C=S)R®, -C(=0)NR°R’, -NR°C(=O)R, -C(=S)NR°R’, -
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NRC(=S)Rf, -NR¥(C=0)OR', -O(C=O)NR‘R, -NR*(C=S)OR’, -O(C=S)NR°R', -
NRE(C=0)NR°R, -NR¥(C=S)NR°R’, -C(=$)R®, hodc -C(=O)R";

RY1a —H, halo(C1-Cs)alkyl hodc (C1-Cs)alkyl, trong d6 (Ci-Cs)alkyl duge thé tuy
¥ bang hydroxyl hogc (Ci-Cz)alkoxy;

m&i mot R¢ duge lua chon doc 14p tir nhém gdm —H va (C1-Cs)alkyl duge thé tuy

y bang hydroxyl hogc (Ci-Cz)alkoxy;

mdi mdt Rf duge lwa chon ddc 1ap tir nhoém gém —-H, (C1-Cs)alkyl dugc thé tuy y
bing hydroxyl hogc (C1-Cs)alkoxy, (C3-Cs)xycloalkyl dugc thé tity  bang (Ci-Ca) alkyl,
va heteroxyclyl chira oxy c6 4 dén 6 canh duoc thé tuy y bang (Ci1-C») alkyl; hogdc

~NR°Rf ciing nhau 14 heteroxyclyl c6 4 dén 6 canh dugc thé ty y bang (C1-Ca)
alkyl; hodc

-C(=NR®)NR°R! cuing nhau 13 heteroxyclyl c6 4 dén 6 canh duoc thé tuy }’Ibbéng
R®; |

R? 14 -H hoic (C1-Cs)alkyl; va

ila 0, 1, hoac 2.

Theo phuong an tht hai, sang ché dé cap dén duoc pham theo phwong 4n & trén,

trong do6 hop chét ¢6 cong thire cu tric sau:

hodc mubi dugc dung cia né, trong do:
Vong A la phenyl duoc thé tiy y hoic heteroaryl c6 5 dén 6 canh duoc thé thy ¥;

Vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hoic heteroxyclyl ¢6 5 dén 6 canh,

mdi mot vong duogc thé tiy ¥ bing mot hogc nhiéu phan t thé biéu thi bang R>;

----- “]a khong c6 mat hodc 1a lién két;
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E 12 N hoic CH khi “---- *“ 12 khong ¢6 mét hodc E 1a C khi “-----“1a li€n két;
\\\ E/
%NJ o
dugc thé tuy y bang (Ci1-Cs)alkyl hodc hydroxy (Ci-
Cs)alkyl;

mdi mdt R® dugc lwa chon ddc lap tr nhom gébm -halogen, -CN,

-NO,, -ORY -NRCRf -S(O)R®, -C(=NR®)NR°R, NReS(O)Rf, -S(O)NR°Rf,
C(=0)OR¢,
_OC(=0)ORS®, -C(=S)OR®, -O(C=S)R®, -C(=O)NR°R, NReC(=O)R!, -C(=S)NR°Rf,
NR°C(=S)Rf, -NR$(C=0)ORf, -O(C=O)NRR, NR(C=S)ORf, -O(C=S)NR°R/,
NR(C=0)NRRf, -NR¥(C=S)NR°R, -C(=S)R¢, -C(=O)R®, halo(C1-Cs)alkyl va (Ci-
Coyalkyl, trong d6 (Ci-Cs)alkyl biéu thi bing R’ dugc thé thy ¥ bing -CN,
2NO,, -OR®, -NR°R{, -S(O)iR¢, -NR°S(O)Rf, -S(O)iNRR’, -C(=0)OR®, -OC(=O)OR?,
-C(=S)OR®, -O(C=S)R®, -C(=O)NRR, NR°C(=O)R!, -C(=S)NR°R{, -NR°C(=S)R’,
NR¢(C=0)OR!, -O(C=0)NR°Rf, -NR*(C=S)OR’, -O(C=S)NRR!, -NR¥(C=0)NR°R',
-NR¢(C=S)NR°R!, -C(=S)R®, hodc -C(=O)R®;

RY1a —H, halo(C1-Cs)alkyl hogc (C1-Cs)alkyl, trong d6 (Ci-Cs)alkyl dugc thé tuy
y bang hydroxyl hogc (C1-Cs)alkoxy;

mdi mot R¢ dugc lwa chon doc 14p tir nhom gém —H va (C1-Cs)alkyl dugc thé tuy
¥ bang hydroxyl hogc (C1-Cs)alkoxy;

mdi mot Rf duge lwa chon doc 1ap tir nhom gém —H, (C1-Cs)alkyl dugce thé tuy y
bang hydroxyl hodc (C1-Cs)alkoxy, (C3-Ce)xycloalkyl dugce thé tiry y bang (C1-C2) alkyl,
va heteroxyclyl chtra oxy c6 4 dén 6 canh dugc thé tuy y bang (Ci-C2) alkyl; hodc

—NR°¢Rf ciing nhau 1a heteroxyclyl c6 4 dén 6 canh dugc thé tuy y bang (C1-C2)
alkyl; hodc

-C(=NR®)NR°R cung nhau 13 heteroxyclyl c6 4 dén 6 canh dugc thé tuy ¥ bang
Re, trong d6 bién con lai trong s6 cac bién (vi dy, i) duoc xé4c dinh trong phuong an tha

nhét.
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Theo phuong an thtr ba, sang ché dé cap dén duoc pham theo phuong 4n thtt nhét

hodc thir hai, trong d6 hop chét ¢6 cong thire ciu tric sau:

O
NH (\N
p ]
N
0 ;
hoac mubi duge dung ciia nd, trong do:
Vong A 1a phenyl dugc thé tuy y hoic heteroaryl ¢6 5 dén 6 canh dugc thé tuy v;

Vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl ¢6 5 dén 6 canh,
mdi mot vong duge thé iy ¥ bing mot hodc nhiéu phan tir thé biéu thi bang RY; va
Y
%KNJ o

dugc thé tuy y bang (Ci-Cs)alkyl hodc hydroxy(Ci-

Cs)alkyl, trong d6 bién con lai trong s6 céc bién (vi du, R?®) nhu duogc xac dinh trong
phuong 4an thir nhét hogc thir hai.

Theo phuong 4n tht tu, sang ché dé cap dén duoc phém theo phuong 4n thu nhét,
thtr hai hodc th ba, trong dé hgp chét dugc biéu thi bang cong thirc cAu tric dugc lua

chon tir nhém gom:

(0]

@)
(R1)2"\Xfl\ R0 (fk NH N
SOIVUS AL * SOV
@)

x4 N
0 ; ; va
o
(Ri)"éi\l)}\w //\N
N N)\/\”/N\)
0 ;

hodc mudi dugce dung cua chung, trong do:
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mdi mot X!, X2, X3 va X* mdi mot duge Iya chon doc 1ap tir nhém gdm N va CH,

v&i didu kién khong nhiéu hon hai trong s6 X!, X2, X* va X* 1a N;
X3 1aNR?, O, hoic S;

Vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl c6 5 dén 6 canh,

mdi mot vong duge thé tiiy ¥ bing mot hoic nhiéu phén tu thé biéu thi bang R,
P

(\N
/N\)
™, duge thé tiy ¥ bang (C1-Cs)alkyl hodc hydroxy(Ci-Cs)alkyl;
mdi mdt R' dugc lwa chon ddc ldp tr nhom gdbm -halogen, -CN,
-NO;, -OR®, -NRR?, -S(0)R?, -NR2S(0)R?, -S(O)NR’R®, -C(=0)OR?, -OC(=0)OR?,
-C(=S)OR?, -O(C=S)R?, -C(=O)NRR®, -NR*C(=O)R”", -C(=S)NR?RP, -NR*C(=S)R®,
-NR*(C=0)OR®, -O(C=0)NR?R?, -NR*(C=S)OR®, -O(C=S)NR’R®, -NR*(C=O)NR®R",
-NR*(C=S)NR?R®, -C(=S)R?, -C(=0)R®, halo(Ci-Cs)alkyl va (Ci-Cs)alkyl, trong d6 (Ci-
Cs)alkyl biéu thi bing R! dugc thé tiry y bang -CN, -NO2, -OR®, -NR'R®, -S(O)R?, -
NR2S(O)R?, -S(O)NRRP, -C(=0)OR? -OC(=O)OR?, -C(=S)OR? -O(C=S)R?
-C(=O)NR®R®, -NR*C(=O)R’, -C(=S)NRR’, NR*C(=S)R®, -NR*C=0)OR®,
-O(C=0)NR?R?, -NR¥C=S)OR?, -O(C=S)NR*R®, -NR#C=0)NR?R®, -NR* C=S)NR*R
b

-C(=S)R?, hodc -C(=O)R?,

R? 1a -H, Cus alkyl, phenyl, -C(O)(Cis alkyl), -C(O)(phenyl), -C(O)O(C1-s
alkyl), -C(0)O(phenyl), -S(0)2(C1-s alkyl) hodc -S(O)z(phenyl), trong do mdi mot alkyl
trong cac nhém biéu thi bang R? doc lap duge thé tuy ¥ bang mot hodc nhiéu phan tir
thé duge lya chon tir nhém gdém halogen, hydroxy, xyano, phenyl, heteroaryl 5 dén 6
canh, (C1-Cs) alkoxy, va halo(C1-Cs)alkoxy, va trong d6 mdi mdt phenyl trong cac nhom
biéu thi bang R? doc 1ap duoc thé tuy y bang mot hodc nhiéu phén tir thé duoc lya chon
tir nhom gdm halogen, hydroxy, nitro, xyano, amino, (Ci-Cs)alkyl, halo(C1-Cs)alkyl,
(C1-Cs)alkoxy va halo(Ci-Cs)alkoxy;

mdi mot R? va mdi mot R dugce lya chon ddc lap tr nhom gém -H va (Ci-

Cs)alkyl duoc thé tuy ¥ bang hydroxyl hoic (C1-Cs)alkoxy;

-8



38907

R°1a —H, halo(C1-Cs)alkyl hodc (Ci-Cs)alkyl, trong d6 (Ci-Cs)alkyl duoc thé tuy
v bang hydroxyl hogc (Ci-Cs)alkoxy;

ila0, 1, hoac 2; va

nla 0, 1 hodc 2, trong do bién con lai trong sb cac bién (vi du, R?) nhu dugc xéc

dinh trong phuong an thu nhét, thtr hai hoc thit ba.

Theo phuong an thtr ndm, sang ché d& cap dén duge pham theo phuong &n tht
nhét, tht hai, thit ba hodc tht tu, trong d6 hop chét duoc biéu thi béng cong thuc cAu

trac dugc lya chon tir nhom gom:
(0]

(0}
(R’@f}\w (\N (R‘)n/\,,N " ‘/\N
N N)\/WN\) X | MN\)
(e}

0
(R‘)na\/ (R‘)n/ _
8 .

(GON

[0}
R'n_S e
<)<\\fj\m\/\[('\©/‘
0 5

hodc mudi duge dung cia nod, trong do:

Vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl c6 5 dén 6 canh,

mdi mot vong dugc thé tuy y bang mot hodc nhiéu phén ttr thé biéu thi bang R3; va
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S
/NQ . .

™ dugc thé tuy ¥ bang (Ci-Cs)alkyl hodc hydroxy (Ci-Cs)alkyl, trong

d6 bién con lai trong sb cac bién (vi du, R?) nhu duoc xac dinh trong phwong an thir

nhét, thtr hai, tht ba hozc tht tu.

Theo phuong an thr sdu, sang ché dé cap dén duoc pham theo the phuong 4n thir

nhét, th hai, th ba, thit tur hodc tht ndm, trong d6 vong B dugc lya chon tir nhom gdm

3
(RB)F/\/ (R )F/\/ (Rai};ln”\/ (RS)F/\,’N S/\\/(Rs)p F\/N(_R?;
§_\J§_\ J i I \] A
ST T W s AT ;

mdi mdt R* 1a —H, (C,-Cs)alkyl, hodc hydroxy(Ci-Cs)alkyl;

mdi mdt p doc 1ap 1a 0 hodc 1; va

mdi mot m 14 0 hodc 1, hodc 2, trong d6 bién con lai trong s6 cac bién (vi du, R%)
nhu dugc xac dinh trong phuong an thu nhét, tht hai, thi ba, tht tu hodc thit ndm.

Theo phuong én thr béy, sang ché dé cap dén duoc pham theo phuong an thir

3
o ®)n

sau, trong d6 vong B duoc lya chon tir nhom gé)m

Rn_N
X l s/\\/(R3)p
A /I%N)
N \ r 1t A 3 . A s 4 , .
™ ;va ™ , trong d6 bien con lai trong s6 cac bién nhu duge xéac dinh

trong phuong an thir nhét, thi hai, thtr ba, tht tu, thtt ndm hodc thi sau.

Theo phuong &n thir tim, sang ché dé cap dén dugc pham theo phuong é4n tht tu,
thtr ndm, tht sau hodc thir by, trong do:

mdi mot R! doc 1ap 12 halogen, (Ci-Cs)alkyl, halo(Ci-Cs)alkyl, (Ci-Cs)alkoxy,
halo(C1-Cs)alkoxy hodc xyano;

mdi mot R? duoc lua chon doc 1ap tir nhém gdm -halogen, -CN, -C(=NR®)NHR'.-
C(ENRYNRORY,  -S(O)NRR/, -C(=O)NR°Rf, -C(=S)NR°R/, -O(C=O)NR°R!, -
O(C=S)NR®R!, -NR¥C=0)NR°R’, -NRY(C=S)NR°R’, va (C1-Cs)alkyl, trong d6 bién con

-10-
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lai trong sb cac bién nhu duoc x4c dinh trong phuong an thu nhét, th hai, tht ba, tht

tu, tht ndm, thi sdu hodc thir béy.

Theo phuong an tht chin, sang ché @ cap dén duoc pham theo phuong 4n thi

tu, tht nam, thir sau, tht bay hoic thtr tim, trong do:
mdi mdt R! doc 1ap 1a halogen hodc (Ci-Cs)alkyl;

mdi mot R3 duge Iya chon doc 14p tir nhém gdm -halogen, -CN, -C(=NR*)NR°R/,
-C(=0)NR®R!,-C(=NR®)NHR' v (Ci-Cs)alkyl, trong d6 bién con lai trong s cc bién
nhu dwoc xac dinh trong phuong an thu nhét, th hai, tht ba, thit tu, thit nam, tht sdu
hodc thi bay.

Theo phuong an thtr muoi, sang ché d& cap dén duoc phim theo phuong 4n thi

tu, thir nam, thir sau, th béy hodc thi tam, trong do:
mdi mot R! doc 1ap 1a clo, flo hodc metyl;

mdi mot R? duoc Iya chon doc 14p tir nhém gdm clo, flo, -CN, -C(=NRY)NR°R’,
-C(=O)NR°R! va metyl;

nhém duge thé tiy ¥ bang metyl hogdc hydroxymetyl, trong d6 bién con lai trong
s cac bién nhu dugc xac dinh trong phuong an thir nhét, tht hai, thi ba, tht tu, thit

nam, thir sau, thir béy hodc thir tam.

Theo phuong 4n thtr muoi mot, sang ché dé cap dén dugc pham theo phuong an
thir séu, thtt biy, thtt tAm, tht chin hodc thit mudi, trong d6 m&i mot R® va mdi mot Rf
duoc lwa chon doc 1ap tir nhom gdm —H va metyl; hodc R®1a —H va Rf1a (Cs-
Ce)xycloalkyl hodc heteroxyclyl chira oxy ¢6 4 dén 6 canh mdi mot dugc thé tiy y bang
(Ci-Cy) alkyl, trong d6 bién con lai trong sb cac bién nhu dugc x4c dinh trong phuong
4n tha nhét, tht hai, thir ba, thtt tu, the nam, thir sau, thir by, thtr tAm, tht chin hogc
thr mudi.

Theo phuong an thtr muoi hai, sang ché d& cap dén duoc pham theo phuong 4n
thir sau, thi by, thir tam, thtt chin hodc thir mudi, trong d6 mdi mot R® va moi mt R
dugc lua chon ddc 1ap tr nhém gdbm —H va metyl; hodc R®1a -H va Rf1a xyclopropyl,

xyclobutyl hodc oxetanyl mdi mot gbe duoc thé tuy y bang metyl, trong d6 bién con lai
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trong s céc bién nhu dugc xac dinh trong phuwong an thir nhét, tht hai, thi ba, tht tu,

th ndm, thir sau, th béy, thir tam, thi chin, tht muoi hodc thir mudi mot.

Theo phuong 4n thir muoi ba, sang ché d@ cap dén duoc pham theo phwong én tht sau,
tha béy, tht tam, thtt chin hodc thtr mudi, trong do mdi mot R? duoc lya chon doc 14p

tir nhom gdm clo, flo, -CN, -C(O)NH(xyclopropyl), -C(O)NHz, -C(O)NH(CH3),

-C(O)N(CH3)a,

%)HN;PMJ\N% )O]\ >C/°

, -C(O)NH(xyclobutyl), " N , -C(=NH)NHCHj3,
va metyl, trong do6 bién con lai trong s cac bién nhu duogc xé4c dinh trong phuong an
thtr nhat, thtt hai, th ba, tht tu, thir nam, thir sau, thit bay, thir tam, thi chin, thir mudi,
thr mudi mot hoac thir muoi hai.

Theo phuong an thir mudi bbn, sang ché dé cap dén dugc phim theo phuong 4n
tha tu, trong d6 R? 1a —H hodc (C1-Cs)alkyl, tdt hon 12 —H hoic metyl, trong do6 bién con
lai trong s cac bién nhu duge xac dinh trong phuong an thir nhét, tha hai, tht ba, thir
tu, thir ndm, thtr sau, thur béy, thir tam, thr chin, thir muoi, tht muoi mot, thir mudi hai

hodc thir muoi ba.

Theo phuong an tht muoi lam, sang ché dé cap dén duge pham theo phuong 4n
thir nhit hodc thit hai, trong d6 hop chét 13 6-[(3S)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-
yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3-cacbonitril hogc mudi duoc dung ctia
hop chét nay.

Theo phuong an thir muoi sau, sang ché dé cap dén duoc pham

theo phuong 4n thir nhét hodc thi hai, trong d6 hop chét 1a 6-[(3R)-4-[3-(6-flo-4-0x0-
3H-quinazolin-2-yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3 -cacbonitril hodc mubi

dugc dung cua hop chét nay.

Theo phuong an thir mudi béy, sang ché d& cap dén duoc pham
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theo phuong 4n thit nhét hodc thir hai, trong d6 hop chat 1a 6-[(3S)-4-[3-(5-flo-4-oxo-
3H-quinazolin-2-yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3 -cacbonitril hogic mudi
dugc dung cua hop chét nay.

Theo phuong an thtr muoi tam, sang ché ciing dé cap dén hop chat bét ky trong
s6 cac hop chat duge boc 19 trong phéan minh hoa hodc bang trong vi du 55. Ca mudi
duge dung cia cac hop chét nay va dang trung tinh twong tng cta cac hgp chét cling

dugc bao gdm.

Theo phuong 4n thtr muoi chin, hop chit c6 cong thire cu tric sau:

R3
]
O

hoac mubi duge dung cia nd, trong do:

R! 1a F hodc metyl; va

R3 1a —CN, -C(=NH)NHCH3, hodc metyl.

Theo phuong 4n thtr hai muoi, sang ché dé cép dén hop chét theo phwong 4n thit
mudi chin, trong dé: R! 1a F; va R® 1a—CN.

Theo phuong an thir hai mdt, sang ché dé cap dén hop chit theo phuong én thit
hai muoi, trong do6 hop chit 1a 6-[(3S)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-
yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3-cacbonitril hodc mudi duoc dung cla
hop chét nay.

Theo phuong 4n tht hai hai, sang ché @ cap dén hop chét theo phwong 4n tha
hai muoi, trong d6 hop c_hét 12 6-[(3R)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-
yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3-cacbonitril hodc mudi duoc dung cla
hop chét nay.

Theo phuong an tht hai ba, sang ché dé cap dén hop chét theo phuong 4n thit hai
muoi, trong d6 hop chét 1a 6-[(3S)-4-[3-(5-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-

metyl-piperazin-1-yl]pyridin-3-cacbonitril hodc mubi duge dung ciia hop chat nay.
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Thuét ngit “mubi dugc dung” dé chi mudi duge ma né 13, trong pham vi danh gia
y té hoan chinh, thich hop dé st dung tiép xuc véi md nguoi va dong vat bac thap ma
khong gdy ra doc tinh, kich thich, va phan tmg di tng qua mirc va twong xing voi ty 1€
loi ich/rui ro hop ly. Cac mudi - duogc dung da dugc biét rd trong linh vuc nay. Viduy, S.

M. Berge et al. mo ta cac mubi duge dung trong tai liéu J. Pharm. Sci., 1977, 66, 1-19.

Pugc bao gém trong boc 10 cua sang ché 13 cac mudi duge dung cia hop chét
duoc boc 10 trong ban md ta nay. Hop chét c6 cac nhém kiém c6 thé tao ra cac mudi
duoc dung véi (cac) axit duge dung. Mubi cong axit duoc dung thich hop ctia cac hop
chit dugc mo ta & ddy bao gdm céc mudi cta axit vd co (nhu axit clohydric, axit
bromhydric, axit phosphoric, axit metaphosphoric, axit nitric, va axit sulfuric) va cua
cac axit hitu co (nhu axit axetic, axit benzensulfonic, axit benzoic, axit etansulfonic, axit
metansulfonic, axit suxinic, va axit trifloaxetic). Cac hop chét theo sang ché véi cac
nhém axit nhu axit carboxylic co thé tao thanh céc mubi dugc dung véi (cac) bazo dugce
dung. Cac mudi bazo dugc dung thich hgp bao gbm cac mudi amoni, mudi kim loai

kidm (nhu cac mudi natri va kali) va mudi kim loai kiem tho (nhu mudi magie va canxi).

Phén md t& sang ché boc 16 phuong phép didu tri cho dbi tuong bi bénh ma c6
thé dugc cai thién bang céch tc ché poly(ADP-riboza)polymeraza (PARP), bao gdm
bude cho dbi tuong dung mdt lugng c6 hiéu qua ciia mot hodc nhiéu hop chit duoc boc
10, hoac mubi dugce dung cua hop chét nay, hodc duge pham theo phuong 4n bat ky trong

s0 cac phuong an néu trén.

Phén md ta sang ché cling bdc 10 viée sir dung mot hodc nhiéu hop chit dugc boc
10, hoc mubi dugce dung cua hop chét nay, hodc dugc pham theo phuong én bt ky trong
sb cac phuong an néu trén, trong didu ché thudc dé diéu tri bénh ma c6 thé duogc cai
thién bang céch trc ché PARP.

Theo phuong &n khac dé cap ¢ day, cac hop chét dugc boc 10, hoic mudi duoc
dung cua hop chét nay, hodc dugc pham theo phuong an bét ky trong sb cac phuong én
néu trén 1a dé swr dung trong diéu tri bénh ma co6 thé dugc cai thién béng cach trc ché
PARP.

Phén mb ta sang ché boc 10 phuong phap diéu tri cho dbi tuong bi ton thuong

than cap, bao gom budc cho ddi twong dang mot lrong ¢6 hiéu qua cia mot hodc nhi¢u
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hop chat dugc boc 10, hoidc mubi duoc dung cta hop chét nay, hodc dugc phém theo
phuong én bat ky trong sb cac phuong an néu trén.

Phén mé ta sang ché cling bdc 19 viéc st dung mot hoac nhiéu hop chit dugc boc
16, hodc mubi duge dung ctia hop chét nay, hodc dugc phérn theo phuong an bat ky trong
s6 cac phuong 4n néu trén, trong didu ché thubc dé didu tri ton thuong than cp.

Theo phuong 4n khéac boc 1§ & day, cac hop chit dugc boc 10, hodc mubi dugc
dung cua hop chét nay, hodc dugc pham theo phuong én bét ky trong sb cac phuong an
néu trén 1a d& st dung trong diéu tri tén thuong than cp.

Phan md ta sang ché boc 16 phuong phap didu tri cho ddi tugng bi ung thu, bao
gbm buéc cho dbi tuong dung mot lugng c6 hiéu qua ctia mot hodc nhiéu hop chit duoc
boc 10, hodc mubi duge dung cua hop chét nay, hodc dugc pham theo phuong dn bat ky
trong sd cac phuwong én néu trén.

Phén mé ta sang ché cling boc 19 viéc sir dung mot hodc nhiéu hop chét dugc boc
10, hodc mubi duge dung ctia hop chét nay, hodc dugc phém theo phuong an bt ky trong
s6 cac phwong 4n néu trén, trong didu ché thubc dé diéu tri ung thu.

Theo phuong 4n khac, sang ché dé cap dén cac hop chat dugce boc 10, hoic mubi
dugce dung cia hop chét nay, hodc dugc pham theo phuong én bat ky trong sb cac

phuong 4n néu trén dé st dung trong diéu tri ung thu.
MO ta vin tit cac hinh vé

Hinh v& trén Fig.1 ching minh rang, cac chit trc ché PARP1 trong vi du 29 va vi
du 30 da lam giam creatinin va nito uré mau (blood urea nitrogen - BUN) trong huyét
tuong sau 24 gio & mau dong vat bi tdn thuong than.
M3 ta chi tiét sang ché
Phan dinh nghia

Thuét ngit “halo” nhu dugc sir dung & ddy nghia la halogen va bab gdm clo, flo,

brom va iot.

Thuét ngit “alkyl” dugc st dung riéng biét hodc la mot phﬁn cda géc 16n hon,

nhu “alkoxy” hodc “haloalkyl” va tuong tu, nghia la gbc hydrocacbon no, béo, mach
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thing hoic mach nhanh, hoa tri mgt. Trir khi c6 quy dinh khac, nhém alkyl dién hinh ¢c6
1-5 nguyén tir cacbon, fizc la (C1-Cs)alkyl. Nhu dugce st dung & ddy, nhém “(Ci-
Cs)alkyl” nghia 1a gbe ¢co tir 1 dén 5 nguyén tir cacbon theo cach sip xép mach thing

ho#c mach nhanh. Cac vi du bao gbm metyl, etyl, n-propyl, iso-propyl, va tuong tu.

Thuét ngit “alkoxy’ c6 nghia la gbc alkyl duoc gén két thong qua nguyén tir lién
két oxy, biéu dién bang —O-alkyl. Vi du, “(Ci-Cs)alkoxy” bao gdm metoxy, etoxy,

propoxy, va butoxy.

Céc thuat ngit “haloalkyl” va “haloalkoxy” nghia la alkyl hodc alkoxy, trong

truong hop c6 thé, dugce thé bang mot hodc nhiéu nguyén tir halogen.

Thuéat ngit “xycloalkyl” & cap dén hé vong hydrocacbon mt vong no. Vi du, Cs.
¢ Xycloalkyl bao gbm xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Trir khi dugc

mo ta theo cach khac, “xycloalkyl” co tur 3 dén 6 nguyén tir cacbon.

Thuét ngit “heteroaryl”, “di vong thom”, “vong heteroaryl”, “nhom heteroaryl”,
“yong di vong thom”, va “nhém di vong thom”, dugc str dung riéng biét hodc 1a mdt
phén cta gbc 16n hon nhu trong “heteroaralkyl” hodc “heteroarylalkoxy”, dé cap dén
c4c nhom vong thom mot vong ¢6 5 hodc 6 nguyén tir vong (tirc 1a, “5-6 canh”) dugc
lua chon tir cacbon va it nhat mot (tét hon 1 dén 4, tdt hon nita 1 hodc 2) nguyén tir khéc
loai (vi du, oxy, nito hodc luu huynh).

Vi du vé cac nhom heteroaryl mot vong bao gbm furanyl (vi du, 2-furanyl, 3-
furanyl), imidazolyl (vi du, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, S-imidazolyl),
isoxazolyl ( vi du, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (vi du, 2-
oxadiazolyl, 5-oxadiazolyl), oxazolyl (vi du, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl),
pyrazolyl (vi du, 3-pyrazolyl, 4-pyrazolyl), pyrolyl (vi du, l-pyrolyl, 2-pyrolyl, 3-
pyrolyl), pyridyl (vi du, 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (vi du, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl), pyridazinyl (vi dy, 3-pyridazinyl), thiazolyl
(vi du, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl), triazolyl (vi du, 2-triazolyl, S5-triazolyl),
tetrazolyl (vi du, tetrazolyl), thienyl (vi du, 2-thienyl, 3-thienyl), pyrimidinyl, pyridinyl
va pyridazinyl.

Thuat ngit “heteroxyclyl” dé cap dén gbc vong khong thom mot vong chira tir 4

dén 6 nguyén tir vong (tic 13, “4-6 canh”) duoc lya chon tlr nguyén tir cacbon va 1 hoac
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2 nguyén tir khac loai. Mbi mot nguyén tir khéc loai dugce lya chon doc 1ap tir nito, nito
bac bdn, nito oxy hoéa (vi dy, NO); oxy; va luu huynh, bao gbm sulfoxit va sulfon. Cac
nhoém heteroxyclyl dai dién bao gdm morpholinyl, thiomorpholinyl, pyrolidinonyl,
pyrolidinyl, piperidinyl, piperazinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl,
tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyrindinyl, tetrahydropyrimidinyl,
tetrahydrothiophenyl, tetrahydrothiopyranyl, va twong tu. “Nhom heteroxylyl dugc thé”
dugc thé & mot hozic nhidu nguyén t& vong c6 thé thé dugc bat ky, nguyén ti nay 1a
nguyén tir cacbon vong hodc nguyén ti nito vong dugc lién két voi hydro.

Nhu dugc st dung ¢ day, cac gbc (vi du, alkyl, alkylen, xycloalkyl, xycloalkylen,
aryl, arylen, heteroaryl, heteroarylen, heteroxyclyl hoac heteroxyclylen) dé chi 1a “duoc
thé” hodc “dugc thé tuy y”. Khi mot gbc duoc lam thay d6i bang mot trong sd cac thuat
ngit nay, trir khi duge luu y theo cach khéc, n6 chi ra rang, phan bat ky cua gbc ma da
biét dbi voi ngudi co kién thire trung binh trong linh vuc ¢6 gia tri d8 thay thé co thé
duoc thé, viéc thé nay bao g@)m mot hodc nhiéu phén ttr thé. Truong hop néu c6 mit
nhidu hon mdt phan tr thé, thi m&i mot phin tir thé ¢6 thé dwge Iya chon mdt cach doe
14p. Céc phuong tién dé thé nhu vay 1a da biét trong linh vuc va/hogic duge huéng dan
nhd béi viee boc 16 tirc thai. Phan tir thé thy ¥ c6 thé 1a phan tir thé bat ky ma thich hop
dé gin két véi goc.

Phént&théﬂﬂchhqplécécphﬁnt&thérnékhéngcétécdungbétkﬁdéngké1&1
kha ning trc ché PARP clia hop chét. Trudng hop céc phan tir thé thich hop khong dugc
liét k& mot cach cu thé, cac phén tit thé minh hoa bao gém, nhung bi giéi han boi: (Ci-
Cs)alkyl, (Ci-Cs)hydroxyalkyl, (Ci-Cs)haloalkyl, (Ci-Cs) alkoxy, (C1-Cs) haloalkoxy,
halogen, hydroxyl, xyano, amino, -CN, -NO2, -ORS -NR?RP, -S(O)R?, -
NRS(O)R®, -S(O)NRR®, -C(=0)OR?, -OC(=0)OR? -C(=S)OR?, -O(C=S)R? -
C(=O)NR°R®, -NR*C(=O)R?, -C(=S)NR®R®, -
NRC(=S)R?, -NR*C=0)OR®, -O(C=0)NRR®, -NR*(C=S)ORP, -O(C=S)NR’R®, -NR?
(C=0)NR?RP, -NR¥(C=S)NR*R®, -C(=S)R?, -C(=O)R?, phenyl, hogc heteroaryl 5 dén 6
canh. mbi mot R? va mdi mot R® duge lua chon ddc 14p tir —H va (C1-Cs)alkyl, duge thé
tiy ¥ bang hydroxyl hodc (C1-Cs)alkoxy; R®is —H, (C1-C5)haloalkyl hoac (Ci-Cs)alkyl,
trong d6 (C1-Cs)alkyl duge thé tury ¥ bang hydroxyl hodc (C1-Cs)alkoxy.
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Mot sb trong sb cac hop chit mo ta & day co thé ton tai & nhidu dang ddng phan
1ap thé hozc hd bién khéc nhau. Céc chét ddng phan 1ap thé 14 cac hop chét ma chiing
chi khic nhau & cach sép xép khong gian cua chung. Khi mot hop chét bdc 16 duoc goi
tén hodac mo ta boi céu trac ma khdng chi ra hoa hoc 1ap thé, c6 thé hiéu réng, tén hodc
chu triic bao gom tit ca céc chét déng phan 1ap thé, chit dong phan hinh hoc, bao gbém
c4 chit dong phan lap thé hogc chit dong phan hinh hoc hiu nhu tinh khiét, cing nhu td
hop cia chung.

Trong mot s6 tinh hudng, cac dang hd bién cua cac hop chét boc 16 ton tai, nhu

céc cAu tric hd bién dugc thé hién dudi day:
@ﬁ S @\* S

@%@

C6 thé hiéu ring, khi mot hop chét & ddy dugc biéu thi bang cong thirc cau tric
hodc duoc goi rd b:?mg tén hoa hoc & day, thi tat ca cac dang hd bién khac ma c6 thé ton

tai d6i v&i hop chat déu dugc bao gom boi cong thire cau tric.

MOt vai trong sb cac hop chét boc 16 ¢6 thé ton tai & céc dang ddng phan lap thé
khéc nhau. Céc chat dong phan 1ap thé 1a céc hop chét ma khéc nhau chi & sy bd tri vé
khong gian cia ching. Cac chét ddng phéan ddi anh 1a céc cdp chét ddng phan 1ap thé ma
cac anh guong cia ching la khong thé chdng 1én nhau dugc, phd bién nhéit 13 vi chiing
chtra mot nguyén tr cacbon dugc thé theo kiéu khong ddi xting ma nguyén ti cacbon
nay hoat dong nhu mot tim bét déi xtmg. “Chét dong phan dbi anh” nghia la mot phan
tt ciia cdp phan t ma 1a cac anh guong véi nhau va khong thé chdng 1én nhau duoc.
Chét ddng phan khong d6i quang 1a cac chét ddng phan 1ap thé ma chua hai hodc nhiéu
nguyén tir cacbon dugc thé theo kiéu khong ddi xtmg. “Chét ddng phan hinh hoc™ 1a cac

chét ddng phan 13p thé ma khac nhau vé sy dinh huéng cua cac nguyén tix thé trong méi
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quan hé véi lién két d6i cacbon-cacbon, vdi vong carboxyclyl, hodc v6i hé hai vong bac

Y
A

cau.

Khi chét déng phén hinh hoc duge mo ta béng tén hoac cAu trac, ¢ thé hiéu réng,
do tinh khiét ddng phan hinh hoc cta chéit ddng phan hinh hoc duoc goi tén hodc duge
mé ta {t nhat 13 60%, 70%, 80%, 90%, 99%, hodc 99,9% tinh khiét theo khdi luong. Do
tinh khiét ddng phan hinh hoc dugc xac dinh bang cach chia khéi lwong cia chét dong
phan hinh hoc dugc goi tén hodc dugc md ta trong hdn hop cho tbng khéi lugng ciia tat

c& cac chét ddng phan hinh hoc trong hdn hop.

Khi héa hoc 1ap thé cua hop chit boc 16 duge goi tén hodc dugc md ta béng ciu
triic, chit ddng phan 1ap thé duge goi tén hodc duge md ta c6 dd tinh khiét theo khoi
lwong it nhét 12 60%, 70%, 80%, 90%, 99% hoic 99,9% so v6i tat ca cac chit dong phan
14p thé khéc. Ty 1& % tinh khiét theo khéi lugng so véi tht ca cac chat dong phén 13p the
khéc la ty 1€ cua khéi lugng ctia mot chét dong phan lap thé so voi khdi lugng cia cac
chit ddng phan 14p thé khac. Khi mot chit ddng phan dbi anh riéng biét dugc goi tén
hodc duoc mo ta béng cAu trac, thi cht déng phan ddi anh dugc mé ta hodc duoc goi
tén c6 ty 18 tinh khiét quang theo khéi lugng it nhat 1a 60%, 70%, 80%, 90%, 99% hodc
99.9% (ciing dugc goi la “tinh khiét v& mat déng phan déi anh”). Ty 1¢ % tinh khiét
quang theo khdi lugng 13 ty 18 khdi lugng cita chét ddng phan ddi anh so voi khéi lugng

ctia chit ddng phan d6i anh cong v&i khoi luong clia chat dong phén quang hoc cua no.

Khi héa hoc lap thé cua hop chit boc 16 dugc goi tén hodc minh hoa theo chu
trac, va céu tric dugc goi tén hodc minh hoa bao gdm nhiéu hon mot ddng phén 1ap thé
(vi du, 1a trong cap dong phan khong d6i quang), mot trong sd cac ddng phan lap thé
bao gém hozc hdn hop bat ky ciia cac dong phan 13p thé nay dugc hiéu Ia duge bao gom.
C6 thé hiéu thém rang, do tinh khiét ddng phan 1ap thé cta cac chét ddng phan lap thé
duoc goi tén hodc duge mo ta it nhét 1a 60%, 70%, 80%, 90%, 99% hodc 99,9% tinh
khidt theo khdi lugng so véi tht ca céc chat ddng phan 14p thé khac. Do tinh khiét vé mat
dbng phan lap thé trong trudng hop nay c6 thé duge xac dinh bang cach chia tdng khéi
lwong trong hdn hop cua cac ddng phan lap thé bao gdm theo tén hodc cAu tric cho tong

khéi luong trong hdn hop cla tAt ca cac dong phan 1ap thé.
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Khi hop chét boc 10 duge goi tén hodc duge mo ta béng cAu tric ma khong chi ra
hoéa hoc lap thé, va hop chit c6 mot tam bét dbi xung, co thé hiéu réng, tén hodc céu tric
bao gdm maot chét ddng phan ddi anh cta hop chét khong chira chit déng phan quang
hoc tuong tng, hdn hop triét quang cta hop chit va cac hdn hgp dugc lam giau trong

mdt chét ddng phan ddi anh so véi chét ddng phan quang hoc tuong ng clia né.

Khi hop chét boc 16 duge goi tén hodc dugc mo ta bing céu trac ma khong chi ra
héa hoc 1ap thé va vi dy, hop chét co it nhét hai tim bt ddi xung, cO thé hiéu réng, tén
hodc cu tric bao gdm mot chat ddng phén lap thé khong chira cac chét ddng phan lap
thé khéc, hdn hop clia cac chat ddng phan 1ap thé, va hdn hop cua céc chét ddng phan
1ap thé, trong &6 mot hodc nhiéu chit ddng phan lap thé duge lam giau so vai (cac) chét
ddng phan 1ap thé khac. Vi du, tén hodc ciu tric c6 thé bao gbm mot chat ddng phan 1ap
thé khong chira cac chét dong phan khong d6i quang khac, hdn hop cua céc chét dong
phan 1ap thé, va hdn hop cla céc chét ddng phan 1ap thé, trong d6 mot hodc nhiéu chat
dong phan khong d6i quang dugc lam giau so vai (cac) chét ddng phan khong d61 quang
khéc.

Céac hdn hop ddng phan d6i anh va dong phan khong d6i .quang ¢6 thé duoc phan
giai thanh céc chét ddng phan d6i anh hodc dong phan khong d6i quang thanh phan bing
cach phuong phép da biét 15, nhu séc ki khi pha bét déi, sdc ky 1éng higu ning cao pha
b4t d6i, két tinh hop chat du6i dang phirc mudi bat déi, hoic két tinh hop chat dudi dang
dung moi bét dbi. Cac ddng phan dbi anh va ddng phan khong dbi quang cling c6 thé
thu duoc tir cac hop chét trung gian, cac chét phan ting va cac chit xtc tac tinh khiét vé
mit dong phan khong d6i quang hoic tinh khiét v& mat dong phan dbi anh bang céc
phuong phap tdng hop khong ddi xtmg da biét.

Dugc pham

Cac hop chit dugc boc 16 & day 1a cac chét e ché PARP (vi du, chét e ché
PARP-1). Duogc pham theo sang ché bao gdm mot hoic nhidu chét tc ché PARP (vi duy,
chét (rc ché PARP-1), hodic mudi duge dung cta hop chét nay, va chat mang hoic chét
pha lodng dugc dung.

“Chét mang duoc dung” va “chéit pha loang dugc dung” dé cap dén chét ma no

hd trg cho su phéi ché va/hodc viéc dua mot hoat chét vao dbi tuong va/hoic sy hép thu

-20-



38907

boi ddi twong va co thé duge bao gbm trong cic ché pham cia boc 10 sang ché nay ma
khong gdy ra tac dung ddc tinh bat lgi dang ké nao cho d6i tuong. Vi du khong gidi
han- vé céc chit mang dugc dung va/hodc chét pha loang dugc dung bao gém nudc,
NaCl, dung dich mudi thong thuong, dung dich Ringer lactat, sucroza thong thuong,
glucoza thong thudmg, chét két dinh, chét don, chét gay rd, chét boi tron, chit bao, chat
lam ngot, chét tao huong, dung dich mubi (nhu dung dich Ringer), ruou, dau, gelatin,
carbohydrat nhu lactoza, amyloza hodc tinh bot, este cuia axit béo,
hydroxymetyxenluloza, polyvinyl pyrolidin, va chét mau, va chat trong ty. Cac ché
phém nhu vay co thé duogc tiét trung va, néu mubn, dugc trdn véi cac chét phu trg nhu
chéit béi tron, chét bao quan, chat én dinh, chét 1am udt, chat nhii hoa, mudi chi phdi ap
suit thdm théu, chét dém, chét mau va/hodc chit thom va chit twong tu ma khong phan
g theo cach c6 hai hodc can thi€p dén hoat tinh ctia hop chét duoc dé xuét theo séang
ché. Nguoi ¢6 hiéu biét trung binh trong linh vyc s& hiéu rang, cac ta dugc dugc dung

khac 1a thich hop dé su dung v6i céc hop chat dugc bdc 16.

Dugc phim theo séng ché tiy ¥ bao gdm mot hodc nhiéu chit mang va/hodc chat
pha lodng dugc dung cua nd, nhu lactoza, tinh bot, xenluloza va dextroza. Céc ta dugc
khac, nhu chét tao huong; chét 1am ngot; va chit bao quan, nhu metyl, etyl, propyl va
butyl paraben, cling co thé duogc bao gdbm. Danh séach day du hon nita vé cac ta duge
thich hop c¢6 thé dugc tim thiy trong tai lidu Cim nang T4 dugc (Handbook of
Pharmaceutical Excipients) (5" Ed., Pharmaceutical Press (2003)). Nguoi c6 kién thirc
trung binh trong linh vyc s€ biét 1am thé nao dé didu ché cac ché phim phéi ché thich
hop cho céc loai dudng dung khac nhau. Céc bude quy trinh va cac thanh phan thong
thuong dé lya chon va diéu ché cac ché phém phéi ché thich hgp duoc md t&, vi du,
trong tai liéu Remington's Pharmaceutical Sciences (2003 - 20th edition) va trong tai
lieu The United States Pharmacopeia: The National Formulary (USP 24 NF19)
published in 1999. Chét mang, chét pha loang va/hodc ta dugc phai “chap nhan duoc”
theo nghia tuong thich véi cdc thanh phan khéc clia dugce phim va khong gay hai cho

d6i tuong tiép nhan.

Céac phuong phap diéu tri
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Céc PARP ¢6 lién quan dén rAt nhidu chte ning té bao, bao gbm stra chita ADN,
can bang ndi moi ty thé, bao vé chdng lai kich ing oxy hoa, viém, didu hoa chuyén hoa,
nhip ngdy dém, qua trinh biét hoa va gia hoa. Vi du, xem trong tai liéu ctia Peter Bai,
Molecular Cell 58:947 (2015). Nhu vdy, chat irc ché PARP c6 tiém nang trong didu tri
rat nhiéu loai bénh tat, va nhiéu chét tc ché PARP d3 dugc phé chuén trong diéu tri ung
thu.

Phan md ta sang ché boc 160 phuong phép didu tri cho dbi twgng bi bénh ma c6
thé duoc cai thién bang cach tc ché PARP, bang cach dung cho d6i twong mot lugng
hiéu qua cia mot hodc nhiéu hop chit dugc boc 10, hoic mubi dugc dung cua hop chét
nay, hoac dugc pham tuong tng.

“Pdi tuong” 1a dong vat cé vu, t6t hon 12 nguoi, nhung cling cé thé 1a dong vat
cAn dugc diéu tri thu ¥, vi du, cdc dong vat bau ban (vi du, chd, meo, va dong vat tuong
tu), dong vat trang trai (vi dy, bo, clru, lon, ngua, va dong vat twong tu) va dong vat
trong phong thi nghiém (vi du, chudt cdng, chuot nhét, chudt lang, va dong vat tuong
tu).

Theo mot phuong 4n, bénh ma co6 thé duoc cai thién béng cach e ché PARP 1a
rbi loan cAu trac co, rdi loan kich hoat t& bao than kinh, rdi loan co bép mét moéi, rdi loan
khdi co, bénh beta oxy hda, bénh chuyén héa, ung thu, bénh vé& mach méu, bénh vé mach
mau & mat, bénh v& co & mit, hodc bénh than.

Theo mot khia canh cua phuong 4n nay, 1di loan ciu tric co duge lwa chon tir
bénh co Bethlem, bénh 16i trung tim, mét can dbi kiéu sgi bdm sinh, loan dudng co phia
xa (MD), Duchenne & Becker MD, Emery-Dreifuss MD, loan dudng co mét - vai - canh
tay, bénh co thé thuy tinh, loan dudng co dai géc chi, rdi loan kénh natri co, loan dudng
sun ting truong lyc co, loan dudng tang truong luc co, bénh di truyén phan tir co, bénh
co nemaline, loan dudng co mét hau, va tiéu tién khong tu chu do ap luc.

Theo khia canh khac ctia phuong an, r6i loan kich hoat té bao than kinh duoc lua
chon tir xo cting cdt bén teo co, bénh Charcot-Marie-Tooth, hdi ching Guillain-Barre,
hdi chirng Lambert-Eaton, da xo cting, bénh nhuoc co, tdn thuong than kinh, bénh than
kinh ngoai bién, bénh teo co tdy, liét day than kinh tru muon, va rdi loan than kinh - co

nhi€m ddc.
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Theo khia canh khéc ctia phuong 4n nay, rbi loan co bép mét moi dugce lua chon
tir hoi chirng mét moi méan tinh, bénh tiéu duong (typ I hodc II), bénh du trit glycogen,
dau x0 co, bénh mAt didu hoa van dong Friedreich, khap khénh cach hoi, bénh co du trit
lipit, MELAS, roi loan chuyén hoéa du trit thé tiéu bao, bénh Pompe, va bénh co nhiém
doc tuyén giap;

Theo khia canh khac cua phuong 4n nay, r6i loan khdi co 13 chting suy mon, thoai
hoa sun, liét ndo, hdi ching chén ép khoang, bénh co do méc bénh trAm trong, bénh
viém co thé vui, teo co (khong xtt dung), chimg thiéu co, bénh co do steroit, va bénh
luput ban dé hé théng.

Theo khia canh khéc cta phwong 4n nay, bénh beta oxy hoa dugc lya chon tir van
chuyén carnitine hé théng, thiéu hut men carnitine palmitoyltransferaza (CPT) L1, thiéu
hut men axyl-CoA dehydrogenaza (LCHAD hodc VLCAD) mach rat dai, thiéu hut
enzym ba chuc nang, thiéu hut men axyl-CoA dehydrogenaza (MCAD) mach trung
binh, thiéu hut men axyl-CoA dehydrogenaza (SCAD) mach ngén, va cac rdi loan dap
g riboflavin cia qua trinh B-oxy hoa (RR -MADD).

Theo khia canh khac ctia phuong 4n nay, bénh chuyén hoa dugc lya chon tir ting
lipit huyét, rdi loan lipit huyét, ting cholesterol huyét, tang triglyxerit huyét, giam
cholesterol huyét loai HDL, ting cholesterol huyét loai LDL va/hodc khong cholesterol
huyét loai HLD, ting protein huyét loai VLDL, r6i loan lipoprotein huyét, giam protein
huyét loai apolipoprotein A-I, xo vita dong mach, bénh xo cing dong mach, bénh vé hé
tim mach, bénh mach mau ndo, bénh tudn hoan ngoai vi, hoi ching chuyén hoa, hoi
ching X, bénh béo phi, bénh tiéu dudng (typ I hodc IT), ting glucoza huyét, ching khéng
insulin, giam dung nap glucoza, tang tiét insulin, bién chtng tiéu dudng, suy tim, nhdi
mau co tim, bénh co tim, cao huyét ap, bénh gan nhiém m& khong do rugu (NAFLD),
bénh viém gan nhidm m& khong do rugu (NASH), huyét khoi, benh Alzheimer, bénh
thodi hoa than kinh, bénh hiy myelin, da xo cting, chung loan dudng chét tréng thuong
than, bénh viém da, bénh Véy nén, trimg c4, 130 héa da, bénh long toc, viém, viém khép,
bénh hen, hoi chtiing rudt qua man, viém loét dai trang, bénh Crohn, va viém tuy.

Theo khia canh khac clia phuong an nay, bénh vé mach mau dugc lua chon tur

suy mach mau ngoai vi, bénh vé mach mau ngoai vi, khap khénh cach hoi, bénh vé mach
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mau ngoai vi (PVD), bénh vé dong mach ngoai vi (PAD), bénh tdc dong mach ngoai vi
(PAOD), va bénh déng mach tic nghén ngoai vi.

Theo khia canh khac ctia phuong 4n nay, bénh vé& mach méau & mét dugc lua chon
tir bénh thoai hoa diém vang do tudi tac (AMD), bénh stargardt, bénh vong mac do cao
huyét ap, bénh vong mac do tiéu dudng, bénh vong mac, bénh thodi hda diém vang, Xuét
huyét vong mac, va bénh ting nhén ap.

Theo khia canh khac cua phuong 4n nay, bénh vé co & mit duge lua chon tir tat
lac mat, bénh liét mét co ngoai tién trién,lac trong, lic ngoai, 161 loan khuc xa va diéu
tiét, vidn thi, can thi, loan thi, tat khic xa hai mét khong déu, 130 thi, cdc i loan diéu
tit, va liét mat trong.

Theo khia canh cudi cung ctia phuong an nay, bénh than dugc lya chon tur viém
ciu thén, xo cing tiéu cAu than, hdi ching than hu, xo cing than do cao huyét ap, viém
than cép, ching tiéu tién ra mau tai dién, ching tiéu tién ra mau dai dang, viém than
man, viém than tién trién nhanh, suy than cép (con duge biét 1a tén thuong than cép),
suy thdn méan, bénh thin tiéu dudng, va hdi ching Bartter.

Theo phuong an khéac, bénh ma ¢6 thé duoc cai thién bang cach Gc ché PARP
bao gdm loan dudng lipit di truyén, bénh gan nhiém m& khong do rugu (NAFLD), bénh
viém gan nhiém m& khong do ruou (NASH), thiéu mau cuc bd than/ton thuong téi tudi
méu (IRI), loan dudng co Duchenne & Becker, bénh tiéu duong (typ I hodc typ IT), bénh
béo phi, va ching thiéu co.

Theo phuong an khac, bénh ma co thé duoc cai thién bang cach tc ché PARP
bao gdbm bénh Alpers, bénh liét mét co ngoai tién trién man tinh - CPEO, hdi ching
Kearns-Sayra (KSS), bénh than kinh thi giéc di truyén Leber (LHON), bénh co ty thé -
MELAS, bénh co nao, nhiém toan lactic, va cac con giéng dot qui, bénh dong kinh giat
co - MERRF va bénh soi co khong déu, bénh yéu co than kinh - NARP, mit diéu hoa
van dong, va viém vOng mac séc td, hoi chung Pearson, ddc tinh v6i thinh giac gay ra
boi hoa tri liéu dua vao platin, hoi ching Cockayne, bénh kho da sic td A, ching thoai
héa Wallerian, va loan dudng lipit do HIV. Theo phuong 4n khac nita, bénh ma c6 thé
duoc cai thién bang cach tc ché PARP 1a tdn thuong than cip.

Theo cac phuong 4n nhét dinh, sang ché boc 16 cac phuong phéap st dung hop

chit theo sang ché va duge pham chira hop chét nay. Hop chét theo séng ché va dugc
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pham chira hop chét nay c6 thé hiru dung trong nhiéu Gng dung tri liéu bao gdm, vi du,
diéu tri va/hodc 1am giam nhiéu loai bénh va r6i loan bao gém, vi du, bénh hoac r6i loan
lién quan dén gia hoa hodc kich ing, bénh tiéu dudng, bénh béo phi, bénh thodi hoa than
kinh, bénh tim mach, cac r6i loan dong mau, viém, ung thu, va/hodc con néng birg mat,
v.v.. Phuong phép bao gdm budc dung cho ddi twong can thiét mot lugng c6 hiéu qua
dugc ly cia mot hodc nhiéu hop chét theo sdng ché va/hodc duge phdm chira hop chét
nay.

Theo phuong an khac, hop chét theo sang ché va duge phim chira hop chit nay
c6 thé duge st dung dé xtr Iy cac té bao hitu dung trong cdy ghép hoic liéu phép tri liéu
té bao, bao gdm, vi du, ghép md ran, ghép co quan, cac huyén phu té bao, té bao gbc, té
bao tiy xuong, v.v.. Cac té bao hoiic mo c6 thé 1a ghép tu than, ghép khac gen cung loai,
ghép cung gen cung loai hodc ghép khac loai. Cac té bao hodc mb c6 thé dugc xit ly st
dung hop chét theo séng ché va dugc phim chtra hop chét nay trude khi ding/ciy ghép,
ddng thoi vai viée dung/ciy ghép va/hogc sau khi dung /chy ghép vao trong dbi tuong.
Céc té bao hodc md co thé duge xi Iy trude khi 14y té bao tir ca thé cho, ngoai co thé
sau khi 14y céc té bao hoic md tir c4 thé cho, hodc sau khi ciy ghép vao trong dbi tugng
nhén. Vi dy, ca thé cho hodc nhén c6 thé duoc diéu tri theo dudng hé théng bang céac
ché phdm nicotinamide riboside clorua hodc dugc pham theo sang ché, hoic c6 thé co
mdt tap hop té bao/mo duge xtt 1y tai chd bang hop chit theo séng ché va dugc phdm
chira hop chét nay. Theo mot sd phuong an nhét dinh, cac té bao hoidc mo (hodc céc cd
thé cho/nhan) con ¢6 thé duogc xit Iy bang tac nhan tri liéu khéc hitu dung dé kéo dai thoi
gian séng s6t clia ménh ghép, vi du nhu, chit trc ché mién dich, xytokin, yéu tdc tao

mach, v.v..

Theo cac phuong an khéac nita, hop chit theo sang ché va/hoic dugce pham chira
hop chét nay c6 thd dugc st dung dé diéu tri cAc tinh trang bénh vé da. Céc tinh trang
bénh vé& da minh hoa ma ¢6 thé duoc diéu tri theo cac phuong phéap dugc md ta & day
bao gdm cac rbi loan hogc bénh két hop v6i hodc gy ra boi viém, ton thuong do anh
néng hoic gia hoéa ty nhién. Vi dy, cac ché pham dugc xem 13 hitu ich trong diéu tri bénh
viém da tiép xtc (bao gdm ca bénh viém da tiép xiic kich thich va bénh viém da tiép xtc
di tmg), bénh viém da co dia (cling dugc biét laeczema di Gmg), diy simg quang héa,

cac rdi loan simg héa (bao gdm eczema), c4c bénh ly thugng bi bong nudc (bao gdm
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penfigus), bénh viém da tréc vay, bénh viém da tiét ba nhon, ban dé (bao gdbm hong ban
da dang va hong ban niit), thuong tdn gy ra boi anh néng mit troi hodc cac ngudn anh
sang khdc, luput ban d6 dang dia, viém da co, bénh Véy nén, ung thu da va cic tic dong
clia gia hoa ty nhién. Theo phuong 4n khdac, hop chét theo sang ché va dugc pham chira
hop chét nay c6 thé duoc st dung dé xir Iy cac vét thuong va/hodc vét bong dé thuc day
nhanh su han lanh vét thwong, bao gdm, vi du, béng dd mdt, do hai hodc do ba va/hodc

boéng do nhiét, hoa chét hoic béng dién.

Hop chit theo sang ché va dugce pham chira hop chét nay ciing c6 thé dugc dung
cho déi tuong dé didu tri bénh, vi dy, cdc bénh man tinh, két hop véi sy chét té bao,
nham dé bao vé céc té bao tranh duoc su chét té bao. Cac bénh minh hoa bao gém cac
bénh két hop vi sw chét té bao than kinh, réi loan chirc ndng té bao than kinh, hogc su
161 loan chtrc ning hoic su chét té bao co, nhu bénh Parkinson, bénh Alzheimer, da xo
cling, xo cing cdt bén teo co, va loan dudng co; AIDS; viém gan bao phat; cic bénh
lién quan véi su thoai hoa ndo, nhu bénh Creutzfeld- Jakob, viém vong mac sdc tb va
tho4i hoa tiéu ndo; loan san tiy nhu thiéu mau bét san; cac bénh thiéu mau cuc bo nhu
nhdi mau co tim va dot qui; cic bénh vé gan nhu viém gan do ruou, viém gan B va viém
gan C; cac bénh vé khép nhu viém xuong - khop; xo vita dong mach; rung 1ong toc; tdn
hai da do 4nh sang cuc tim; bénh liken phéng; teo dét da; bénh duc thuy tinh thé; va dao
thai manh ghép. Su chét té bao ciing ¢6 thé dugc gy ra boi phau thuat, liéu phap diéu

tri bang thudc, tiép xtc hoa chat hodc tiép xuc buc xa.

Hop chét theo séng ché va duoc pham chtra hop chét nay ciing c6 thé duge ding
cho dbi tuong dang bi bénh cép tinh, vi du, tdn thuong co quan hodc mo, vi du, dbi
tuong dang bi dot qui hodc nhdi mau co tim hogc ddi twong dang bi chin thuong tiy
séng. Hop chét theo sang ché va duoc pham chira hop chét nay ciing ¢6 thé dugc st

dung d¢ sura chita gan do ruqu.

Phin mé ta sang ché bdc 16 phuong phap didu tri bénh tim mach bang cach ding
cho dbi twong can thiét mot hodc nhiu hop chit theo sdng ché va/hodc duoc phdm chira
hop chit nay. Bénh tim mach ma c6 thé duoc diéu tri st dung hop chat theo séng ché va
duoc phém chtra hop chit nay bao gém bénh co tim hoaé bénh viém co tim; nhu bénh

co tim tu phat, bénh co tim do chuyén héa, bénh co tim do rugu, bénh co tim do dung
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thudc, bénh co tim thiéu méu cuc bo, va bénh co tim do cao huyét ap. Ciing c6 thé dugc
diéu tri st dung ché phdm va phuong phép duge mo ta ¢ day la cac r6i loan xo vita ddng
mach cta cac mach méu 16n (bénh ¢ mach mau 16n) nhu dong mach chu, ddng mach
vanh, dong mach canh, dong mach ndo, dong mach thén, dong mach chau, dong mach
dui, va dong mach khoeo. Céac bénh vé mach méau khac ma c6 thé duoc diéu tri bao gém
cac bénh lién quan véi sy két tap tiéu cau, tiéu dong mach vong mac, tiéu dong mach
cAu than, mach than kinh, tiéu dong mach tim, va cdc mang mao mach két hop clua mit,
than, tim va céc hé than kinh trung wong va ngoai bién. Hop chét theo sang ché va dugc
phim chira hop chét nay ciing c6 thé dugc st dung dé gia ting mirc HDL trong huyét

teong cua ca thé.
Phuong phéap dung va dang lidu luong

Luong hop chét chinh x4c dugc dung dé cung cAp “luong hiéu qua” cho dbi tuong
s& tuy thudc vao phuong thirc dung, kiéu, va mtrc do ning cta bénh ung thu, va tuy
thudc vao cac dac trung cua dbi tuong, nhu strc khde toan thén, tudi, gidi, can nang va
kha nang dung nap thude. Ngudi c6 hidu biét trung binh vé linh vuc nay s& xac dinh
dugc liéu lugng thich hop tuy theo cac yéu t6 ndy va cac yéu t6 khac. Khi dugc dung
két hop v6i céc tac nhan tri liéu khac, vi dy, khi dugc dung két hop vé6i tac nhan chéng
ung thu, “lugng hiéu qua” clia tac nhan tri liu bd sung bét ky sé& tiy thudc vao loai thude
duoc st dung. Lidu lwong thich hop 1a da biét déi v6i cac tac nhan tri lidu duge chap
thuéin va ¢6 thé duoc diu chinh boi ngudi c6 hiéu biét trung binh trong linh vyc theo
tinh trang ctia d6i tugng, loai (c4c) tinh trang can duogc didu tri va lugong hop chét theo
sang ché duogc st dung theo, vi du, lidu lugng duge thong bao trong tai liéu chuyén

nganh va dugc khuyén cao trong tai liéu Physician’s Desk Reference (57th ed., 2003).

Thuét ngit “lugng hidu qua” c6 nghia la lugng khi duge dung cho d6i tugng sé&
mang lai cac két qua c6 loi hodc mong mudn, bao gém ca céc két qua lam sang, vi du,
trc ché, ngan chin hogc lam giam céc triéu chimg cta tinh trang dugc didu tri ¢ d6i tugng
so v6i dbi ching. Vi du, lugng c6 hiéu qua tri liéu c6 thé duoc duara & dang liéu lugng
don vi (vidy, 0,1 mg dén khoang 50 g mdi ngdy, theo cach khéc, tlr 1 mg dén khoang 5

gam mdi ngdy; va theo cach khac nita, tir 10 mg dén 1 gam mdi ngay).
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29 ¢ 99 <¢

Céc thuat ngit “dung”, “viéc dung”, “su dung”, va tuong tu, nhu duoc st dung
trong ban mo ta nay, d@ cap dén cac phuong phap ma c6 thé dugc st dung dé cho phép
phan phdi ché phim dén vi tri hoat dong sinh hoc mong mudn. Cac phwong phap nay
bao gdm, nhung khong chi gi¢i han 6, ding theo dudng trong khop (trong cac khap),
trong tinh mach, trong co, trong khdi u, trong da, trong mang bung, dudi da, theo duong
miéng, dudng tai chd, theo dudng trong vo, theo duong xong hit, qua da, theo duong
truc trang va dudng tuong tu. Cac k¥ thudt dung ma co6 thé duoc st dung voi céc tac
nhan va phuong phap dugc md ta & day duge tim thdy trong tai liéuvi dy, Goodman and
Gilman, The Pharmacological Basis of Therapeutics, current ed.; Pergamon; and
Remington’s, Pharmaceutical Sciences (current edition), Mack Publishing Co., Easton,

Pa.

Ngoai ra, chét ttc ché PARP boc 16 ¢6 thé dugc dung d@)ng thoi véi cac tac nhan
tri liéu khac. Nhu duge st dung trong ban mo ta nay, cac thuat ng “ddng sir dung”, “str
dung phdi hop vé6i”, va cac dang tuong duong vé mit ngit phdp cua chung, c6 nghia la
bao gém viéc dung hai hodc nhidu tac nhan diéu tri d6i voi mdi déi twong, va duge du
dinh 13 bao gdm céc ché do diéu tri trong d6 cac tc nhan dugce dung theo dudng dung
gidng hodc khéc nhau hodc ¢ thoi diém giéng nhau hodc khac nhau. Theo mot sb phuong
an mot hodc nhiéu hop chit dugc mo ta & day s& duge str dung cung vdi cic tac nhén
khéc. Cac thuat ngit nay bao gdm viéc dung hai hogc nhiéu tac nhan cho ddi twgng sao
cho ¢4 hai tac nhan va/hodc cac chit chuyén hoa clia ching ¢6 mat trong d6i duong &
cung thoi diém. Viéc ding ddng thoi bao gdm ca viéc dung ddng thoi trong cac ché
phém riéng biét, dung tai cac thoi diém khac nhau trong céc ché phém riéng biét, va’/hodac
dung trong mot ché phim, trong d6 ca hai tic nhan ddu ¢6 mit. Do d6, trong mot sd
phuong an, cac hop chét dugc mo ta & day va (cac) tdc nhan khéc dugce dung trong mot
ché phdm. Theo mot s6 phuong 4n, cdc hop chit dugc mo ta & day va (cac) tac nhén
khac dugc tron 13n trong ché pham.

Phuong thirc dung va ché d liéu luong cu thé s& dugc lua chon bdi bac s§ 1am
sang, ¢ can nhéc ti cac chi tiét cta truong hop (vi du, dbi tuong, bénh, tinh trang bénh
lién quan, diéu trj cu thé). Viéc diéu tri 6 thé bao gdm cic lidu dung hang ngay hodc

nhiéu ngay hodc it hon hang ngay (nhu hang tudn hodc hang thang v.v.) trong giai doan
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1a vai ngay dén vai thdng, hodc thdm chi la hang ndm. Tuy nhién, ngudi ¢6 kién thirc
trung binh trong linh vuc s& nhanh chong nhan ra duoc lidu lugng thich hop va/hodc
tuong duong khi xem xét lidu luong cla cac ché phdm duogc chép thuan trong diéu tri
bénh duge trung gian boi PARP sir dung chét (rc ché PARP duoc boc 16 (vi du, chét tc
ché PARP-1) dé huéng din.

Hop chét hodc dugc pham tuong tng duge boc 1§ ¢ day c6 thé duge dung cho
bénh nhan & nhiéu dang tlly thudc vao duong dung lya chon, theo su hiéu biét ctia ngudi
¢6 k¥ nang trung binh trong linh vuc. Hop chit theo sang ché c6 thé dugc dung, vi du,
theo duong udng, dudng ngoai tiéu hoa, duong migéng ma, duong dudi ludi, duong mii,
duodng tryc trang, dudng dap dan, bom hodc dudng qua da va duge pham dugc phbi ché
theo cach tuong tng. Dung theo dudng ngoai ti€u hoa bao gdm dudng tinh mach, trong
phtic mac, duéi da, trong co, qua biéu md, miii, trong phéi, ndi tuy mac, dudng truc
trang va duong tai chd. Dung theo dudng ngoai tiéu hoa c6 thé bang cach truyén lién tuc

trong giai doan thoi gian lua chon.

Dugc pham theo sang ché duogc phdi ché dé tuong thich v6i duong diung du dinh
cho dugc phdm nay. Theo mot phuong an, ché phdm dugc phbi ché theo cac phuong
thirc thong thuong khi duoc pham duoc lam thich tng v6i duong trong tinh mach, duong
duéi da, duong trong co, dudng udng, duong trong mii, hodc duong tai chd cho con
nguoi. Theo cac phuong 4n uu tién, duge phim dugc phdi ché dé ding theo dudng tinh

mach.

Mot cach dién hinh, dé dung diéu tri theo duong udng, hop chat theo sang ché co
thé duoc két hop véi ta duge va duge st dung & dang vién nén tiéu hoa dugc, vién nén
ngdm trong m4, vién ngam det, vién nang, con ngot, huyén phu, x-rd, dang x0p, va dang

tuong tu.

Dién hinh dé dung theo duong ngoai tiéu hoa, cac dung dich chira hop chét theo
sang ché thudng 6 thé dugc diéu ché trong nuéc duge tron thich hop véi chat hoat dién
nhu hydroxypropylxenluloza. Cac thé phan tan cfing c6 thé duoc diéu ché trong glyxerol,
cac polyetylen glycol 16ng, DMSO va hdn hop cta ching c6 hodc khong c6 rugu, va
trong dau. Trong cac diéu kién bao quan va su dung thong thuong, cac ché phdm nay

chira chit bao quan dé ngin chan sy sinh trudng clia cac vi sinh vat.
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Mot cach dién hinh, dé st dung & dang tiém, cac dung dich nu¢e vo trung hodc
thé phan tdn va bdt vo trung, hop chit duge mo ta ¢ day dé didu ché ngay tirc thi cac

dung dich tiém hodc thé phan tan vo trung 1a thich hop.
Vi du thue hién sang ché

Céc thudt ngir viét tit

Me metyl

Et etyl

Boc tert-butyloxycarbonyl

Ac axetyl

Ph phenyl

Tf triflometansulfonyl

DIPEA diisopropyletylamin

EDC 3-(3-dimetylaminopropyl)-1-etylcarbodiimit
HOBt 1-hydroxybenzotriazol

DCM -~ diclometan

DMF N,N-dimetylformamit

DMSO dimetylsulfoxit

TFA axit trifloaxetic

THF tetrahydrofuran

TMS trimetyl silan

TMSOTT trimetylsilyl triflometansulfonat
aq dang nudc

M ndng do thé hién bing mol/L
RT nhiét 4o phong

TLC sdc ki 16p méng

-30-



38907

HPLC sic ki 16ng hiéu ning cao

NMI 1-metyl imidazol

LCMS sic ki 1ong-phd khdi

ESI+ céc gia tri m/z trong phuong phap phé khéi (ESI ion hoa)
ESI- céc gia tri m/z trong phuwong phap phd khéi (ESI ion hoa)

TH NMR (DMSO-ds) & (ppm) ctia dinh trong '"H NMR trong phuong phap DMSO-
ds

] vach don (phd)

d vach d6i (phd)

t vach ba (phd)

q vach bén (phd)

dd vach dbi ciia vach doi (phd)
br dai rong (phd)

m da vach (pho).

4-ANI 4-Amino-1,8-naphthalimit
ADP Adenosin diphosphat

CPM s6 lugng trén phut

DNA Axit deoxyribonucleic
DTT DL-Dithiothreitol

FB Day phing

mg milli gam

mM milli mol

NAD Nicotinamit-Adenin Dinucleotit
nM nano mol

ng nano gam
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PARP 1

SPA

CDI
EtOAc
TEMPO
MTBE

HATU

IPA
DMA
BINAP
NMP
Dppf
DMAP

DIEA

Vi du

38907

Poly (ADP-riboza) polymeraza-1
thir nghiém do 14n can nhap nhay
micro curi

microlit

anhydrit propylphosphonic
4-metylmorpholin
1,1’-carbonyldiimidazol

etyl axetat
2,2,6,6-Tetrametyl-1-piperidinyloxy
tert-butyl metyl ete

1-[Bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-
oxit hexaflophosphat

ruou isopropylic

N,N-dimetylaxetamit

1,1 ’-binaphthalen—2,2’-diyl)bis(diphenylphosphin
1-metyl-2-pyrolidinon
1,1°-bis(diphenylphosphino)feroxen
4-(dimetylamino)pyridin

N, N-diisopropyletylamin

Téng hop  3-clo-4-(4-(3-(8-clo-4-ox0-3,4-dihydroquinazolin-2-

yl)propanoyl)piperazin-1-yl)-N-xyclopropylbenzamit

Budce 1:
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COZH 002H

N02 Na‘?s?o,ﬁ. Hgo N NH?
Aq NH3, HCI
cl Budrc 1 ci
1 2

Dung dich duogc khudy chira axit 3-clo-2-nitro-benzoic (15 g, 0,074 mol) trong
nuée (105 mL), dung dich nude NH330% (6 mL) va dung dich nuéc chira natrri dithionit
(52 g, 0,298 mol) dugc bd sung & nhiét do trong phong va khudy trong 1 gio (TLC cho
thdy su tiéu thu hoan toan nguyén liéu khéi dau). Hon hop phén ing duge axit hoa bang
HCI dac (30 mL) téi khi pH =3, chiét bang EtOAc (2 x 500 mL), rira bang nudc (2 x
100 mL) va nuée mudi (150 mL). Lam kho cac phan chiét hitu co két hop trén NaxSOx,
c6 dic dudi 4p sudt giam dé thu duge san phim thd ma sdn pham nay dugc ria bang

Et,0 (50 mL) dé tao ra axit 2-amino-3-clobenzoic (9 g, 70%) la axit mau tring nhat.
LCMS: m/z: 172,3 [M+H]".

Budc 2:

CO,H CONH,
NH, CDI, DMF X NH,
Ag.NH3,12 h,
Cl " Cl
2 Budce 2 3

Dung dich dugc khudy chira axit 2-amino-3-clo-benzoic (9g, 0,052 mol) va CDI
(9 g, 0,055 mol) trong DMF (180 mL) duoc gia nhiét t61 70 °C trong 1 gio. Sau do, bd
sung dung dich nuéc NH3 30% (144 mL), duy tri nhiét d§ ¢ 70 °C va khudy trong 16 gid
(TLC cho thdy sy tiéu thu hoan toan nguyén li¢u khoi d4u). Pua hdn hop phén g vé
nhiét do trong phong, rét vao trong nude da (1 L) va chiét bang EtOAc (2 x 250 mL).
Rira cac phén chiét hitu co két hop bang nuée (2 x 100 mL), nude mubi (100 mL), lam
kh trén NaaSO4 va ¢6 dic dudi ap sudt giam dé thu dugc san phém thd ma san pham
nay duogc rira bang Et20 (2 x 30 mL) dé tao ra 2-amino-3-clo-benzamit (5,4 g, 60%) 1a

chat ran mau trang nhat.
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LCMS: m/z: 171,3 [M+H]".

Budce: 3

CONH, B
NH, C[/U\/\/ r NH

ol Pyridin, bDCM, 100 °C

5 cl
3 12 h, Budc 3 4

B6 sung 4-bromobutanoyl clorua (3,3 g, 17,64 mmol) trong DCM (5 mL) & nhiét
do 0 °C vao dung dich dugc khudy chtra 2-amino-3-clo-benzamit (2 g, 11,76 mmol) hoa
tan trong pyridin (15 mL), @ & trong mot dng gan kin. Gia nhiét hdn hop phan tmg t6i
100 °C va khudy trong 12 gid (TLC cho thdy su tiéu thu hoan toan nguyén liéu khoi
dau). Pua hdn hgp phéan ung vé nhiét d6 trong phong, pha lodng bang nude (150 mL)
va chiét bang EtOAc (2 x 150 mL). Rtra cac phan chiét hitu co két hop bang dung dich
nuéc NH4Cl bdo hoa (2 x 50 mL), nuéce mubi (50 mL.), lam kho trén Na2SO4, c6 dic
duéi ap sudt giam dé thu dugc hop chét thd ma hop chét nay duoc ria bang toluen (20
mL), ete (2x 10 mL) dé tao ra 8-clo-2-(3-hydroxypropyl)-3H-quinazolin-4-on (600 mg,

21%) 1a chét rdn mau tring nhat.

LCMS: m/z: 239,4 [M+1]".

Budc 4:
0 o)
TEMPO, ACN.
NH NaHPO, Chat dém NH
N/)\/\/OH NaClO,, 4% NaOCl, N//K/\”/OH
c o, 40°C,2h cl 5 o)
Budc 4

B4 sung TEMPO (65 mg, 0,414 mmol) va dung dich dém natri phosphat (8 mL,
pH = 6,5) & nhiét do trong phong vao dung dich duogc khudy chtra 8-clo-2-(3-
hydroxypropyl)-3H-quinazolin-4-on (500 mg, 2,10 mmol) trong ACN (10 mL), va gia
nhiét t6i 40°C. Sau 6, natri clorit (3,75 g trong 15 mL nudc) va dung dich natri clorit
(4% trong H20, 15mL) dugc bd sung timg phan & nhiét do 400C. Pua hdn hop phan
ng v& nhiét do trong phong, kiém hoa bang dung dich NaOH 1N téi khi pH = 8, rét
vao trong dung dich Na;S$203 1 N (50 mL), rura bang MTBE (2 x 25 mL). Axit hoa 16p
nuée bing HCI IN t6i khi pH = 1 va chiét bang EtOAc (3 x 50 mL). Rira céac phan chiét
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hitu co két hop bang nude mubi (50 mL), 1am kho trén Na,SO4, ¢d dédc dudi dp suét giam
dé thu duoc axit 3-(8-clo-4-oxo-3H-quinazolin-2-yl)propanoic (250 mg, 7%) ma nd

duoc st dung trong budce tiép theo khong can tinh ché thém.
LCMS: m/z: 253,3 [M+1]".

Budc 5:
0 NH

. <L EDC.HCI, HOBY,
NH DIPEA, DMF, RT, 12h__
HN N
N T S Budc 5 //K/\[(

B sung EDC-HCI (432 mg, 2,26 mmol), HOBt (305 mg, 2,26 mmol) va DIPEA

(0,96 mL, 5,65 mmol) & nhiét do trong phong vao dung dich dugc khudy chura axit 3-
(8-clo-4-ox0-3H-quinazolin-2-yl)propanoic (285 mg, 1,13 mmol) va 3-clo-N-
xyclopropyl-4-piperazin-1-yl-benzamit (308 mg, 1,1 mmol) trong DMF (2,6 mL), va
khudy trong 12 gio (TLC cho thay su tiéu thu hoan toan nguyén liéu khéi dau). Pha
logng hdn hgp phén tng bang nudc lanh (50 mL), chiét bang EtOAc (3 x 25 mL). Rtta
cac 16p hitu co két hop bang nuéc (25 mL), nude mudi (25 mL), lam kho trén NazSOsq,
6 dic dudi ap sudt giam va tinh ché phan cin con lai bing hé sic ky Teledyne-ISCO
Combiflash (5-7% MeOH-DCM, 16i 4 gm) dé thu duoc 3-clo-4-(4-(3-(8-clo-4-0x0-3,4-
dihydroquinazolin-2-yl)propanoyl)piperazin-1-yl)-N-xyclopropylbenzamit (100 mg,
85% LCMS) ma dugc tinh ché thém bang phuong phap Prep-HPLC 8 tao ra hop chat
tinh khiét (25 mg, 5%) la chét ran mau tring.

I'H NMR [300 MHz, DMSO-ds]: 6 12,54 (brs, 1H), 8,42 (d, J = 3,9 Hz, 1H), 8,05 -8,02
(m, 1H), 7,93-7,88 (m, 2H), 7,76 (dd, J=8,1, 1,8 Hz, 1H), 7,42 (t, T="7.8 Hz, 1H), 7,16
(d, J = 8,4 Hz, 1H), 3,70 (m, 2H), 3,61 (m, 2H), 3,08-2,92 (m, 2H), 2,8-2,79 (m, 7H),
0,71-0,62 (m, 2H), 0,60-0,52 (m, 2H).

LCMS: m/z: 514,4 [M+H]".

Vi du 2 — Tdng hop 3-clo-4-[4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-

yl]benzamit

Budc 1:
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0 0
MeOH, cat.H,SO4
OHhoi Iuu 16 h l Xy “OMe
F Buée 1 FNY
Cl 4 cl 2

Binh thét ¢b day tron duge nap axit 3-clo-4-flo-benzoic (2,0 g, 11,4 mmol), axit
sulfuric (0,33 g, 3,4 mmol), MeOH (20 mL) va dugc hdi luu trong 16 gid (TLC cho thiy
su tiéu thu hoan toan nguyén li¢u khai dau). Loai bo céc chét d& bay hoi du6i ap suat
giam; pha lodng phan cin con lai bang nuée (15 mL) va chiét bang EtOAc (3 x 50 mL).
Rira céc phan chiét hitu co két hop bang nudc mudi (50 mL), 1am kho trén Na;SO4 va
c6 dic trong chan khong dé thu dwgc phin cin thd ma phan nay duoc tinh ché bang
phuong phap sdc ky ot (100-200 silicagel, 40 g, 10% EtOAc-hexan) dé tao ra metyl 3-
clo-4-flo-benzoat (1,5 g, 69%) 1a ddu mau vang nhat.

'H NMR [300 MHz, CDCl3]: 6 8,08 (dd, J= 6.9, 2,1 Hz, 1H), 7,94-7,89 (m, 1H), 7,18
(t, J=8,7 Hz, 1H), 3,90 (s, 3H).
Buoc 2:

NH
BocN

o o)
K,CO3, DMSO
OMe 100°C, 10 h OMe
F Budce 2 (\N
Cl 2 BOCN\) Cl

3

Metyl 3-clo-4-flo-benzoat (1,5 g, 7,9 mmol) dugc dé & trong mot dng gin
kin,tert-butyl este clia axit piperazin-1-carboxylic (1,48 g, 7,9 mmol) tiép theo bang
K2COs (3,29 g, 23 mmol) va DMSO (15 mL) duge bd sung va khudy ¢ nhiét d§ 100 °C
trong 10 gio (TLC cho thdy sy tiéu thu hoan toan nguyén liéu khéi dAu). R6t hdn hop
phan tng vao trong nudc da lanh (150 mL) va chiét bang EtOAc (2 x 100 mL). Rira cac
phan chiét hitu co két hop bang nuéc mubi (2 x 75 mL), lam kho trén NaxSO4 va 6 dic
dudi 4p suét giam dé thu dugc phan cin thd ma phan nay dugc tinh ché bang phuong
phap sic ky cot (100-200 silicagel, 30 g, 10% EtOAc-hexan) dé tao ra tert-butyl 4-(2-
clo-4-metoxycarbonyl-phenyl)piperazin-1-carboxylat (2,1 g, 74%) la chdt rin mau

tréng.

LCMS: m/z: 355,4 [M+H]".
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Budc 3:

O LIOH.H20 o)

OMe THF-MeOH-H,0 (10:1:1), N
60 °C. 12 5i% O
P

N bué N
Bocl\i\) Cl 3 ude’ Bo ctg\//‘ Cl g

B6 sung LiOH-H,O (0,47 g, 11,2 mmol) vao dung dich dugc khudy chua tert-
butyl 4-(2-clo-4-metoxycarbonyl-phenyl)piperazin-1-carboxylat (2 g, 5,6 mmol) trong
THF:MeOH:H,0 (10:1:1, 24 mL), gia nhiét ¢ nhiét do 60 °C trong 12 git (TLC cho
thdy su tiéu thy hoan toan nguyén li¢u khai dau) va co dic dudi ap suét giam. Hoa tan
phan cin con lai trong nude (30 mL), lam lanh xubng 0 °C, axit hoa bang HCI IN t6i
khi pH = 2-3. Loc phan chat rin két tua va lam kho trong chin khong dé tao ra axit 4-

(4-tert-butoxycarbonylpiperazin-1-yl)-3-clo-benzoic (1,4 g, 73%) 1a chét rin mau trang.

LCMS: m/z: 341,4 [M+H]*.

Budc 4:
(0]
o)
OH EDC.HCI, HOBt.NH3;,
DIPEA, THF, RT, 5h NH,
o i
BocN\) Cl Budc 4 (\N
BocN\) Cl
4 5

B6 sung EDC-HCI (0,42 g, 2,2 mmol), HOBt-NH3 (0,33 g, 2,2 mmol) va DIPEA
(0,75 mL, 4,4 mmol) trong moi trudng argon vao dung dich dugc khudy chira axit 4-(4-
tert-butoxycarbonylpiperazin-1-yl)-3-clo-benzoic (0,5 g, 1,4 mmol) trong THF (5 mL),
va khudy & nhiét 6 trong phong trong 5 git (TLC cho thay su tiéu thu hoan toan nguyén
lidu khoi ddu). Loai bé cc cht d& bay hoi dudi ap sudt giam va pha lodng phan cin con
lai bing nude d4 (100 mL) va EtOAc (150 mL). Tach 16p hitu co, rira bang nude mudi
(2 x 50 mL), lam kho trén Na»SO4 va cd dac dudi ap suit giam. Rira phan cin thd bang
Et,O (3 x 5 mL), pentan (3 x5 mL), lam kho trong mdi truong chén khong cao dé tao ra
tert-butyl 4-(4-carbamoyl-2-clo-phenyl)piperazin-1-carboxylat (0.4 g, 80%) 1a chit rin

mau trang.
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LCMS: m/z: 340,4 [M+H]".
Budc 5:

0 4N HCI- o

dioxan pcm
NH  DCM, HCl
/Q)\ ? 0°C-RT, 3h NH,
4 Bude 5 N

N
BooN._J  Cl 5 NS Clg

Bé sung HCI 4N-dioxan (0,4 mL) vao dung dich dugc khudy chua fert-butyl 4-
(4-carbamoyl-2-clo-phenyl)piperazin-1-carboxylat (0,4 g, 1,0 mmol) trong DCM (4
mL) da lam lanh xudng 0°C, va khudy & nhiét do trong phong trong 3 gio (TLC cho thay
su tiéu thu hoan toan nguyén liéu khoi dau). Loai bd cac chét d& bay hoi dudi ap suét
gidm va rira phan cin con lai bang Et,O (3 x 10 mL), pentan (2 x 5 mL) va lam kho
trong moi truong chan khong cao dé tao ra 3-clo-4-piperazin-1-yl-benzamit (300 mg,

dinh luong) 14 chit rdn mau tring.

LCMS: m/z: 240,4 [M+H]".

Budc 6:
o)
CL
o N/)\/\[(OH 0
NH 0 0 NH,
2
g?T;J,hDIPEA, DMF, NH (\N
N 3
\) , N/)\/\[(N\) Cl
HN Clg Budc 6 I

HCI

B sung axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (0,13 g, 0,50 mmol),
HATU (0,26 g, 0,68 mmol) va DIPEA (0,23 mL, 1,37 mmol) trong m6i truong argon
vao dung dich dugc khudy chira 3-clo-4-piperazin-1-yl-benzamit (0,1 g, 0,45 mmol)
trong DMF (1 mL), va khudy & nhiét d6 trong phong trong 8 gio (TLC cho thdy su tiéu
thu hoan toan nguyén li¢u khéi dau). Rot hdn hop phén ing vao trong nude da lanh (10
mL), trong qua trinh nay, chét rén két tia dugc loc, rira bang ELO (3 x 5 mL), pentan (3
x 5 mL), MeOH (2 x 5 mL), 1am kho trong m6i truong chan khong cao dé tao ra 3-clo-
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4-[4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]benzamit (0,04 g, 20%) la
chat rén mau tring nhat.

H NMR [300 MHz, DMSO-ds]: 6 12,22 (brs, 1H), 8,07 (dd, /= 8,1, 1,2 Hz, 1H), 7,98
(brs, 1H), 7,93 (d, J= 1,8 Hz, 1H), 7,83-7,78 (m, 2H), 7,76 (d, J = 1,2 Hz, 1H), 7,74-
7,48 (m, 1H), 7,47 (brs, 1H), 7,44 (d, J=7,2 Hz, 1H),3,69-3,61 (m, 4H), 3,07-2,97 (m,
4H), 2,89 (brs, 4H).

LCMS: m/z: 440,4 [M-+H]".

Vi du 3 — Tbéng hop 3—clo-N-mety1-4-[4-[3-(4-ox0-3H—quinazolin-2-
yl)propanoyl]piperazin-1-yl]benzamit

Budce 1:
o] CDI, MeNH,, o
on  DMF, 0°CRT, _
(\ ————’8 h H
N
Budce 1 N
BooN._J Gl Bocr\(\) cl
4 8

Bé sung CDI (0,35 g, 2,2 mmol) vao dung dich dugc khudy chua axit 4-(4-tert-
butoxycarbonylpiperazin-1-yl)-3-clo-benzoic (0,5 g, 1,4 mmol) trong DMF (5 mL), 1am
lanh xudng 0°C, khudy & nhiét do trong phong trong 10 phut va dung dich metylamin
(dung dich 1M trong THF, 1,46 mL, 1,4 mmol) dugc bd sung vao d6. Lam 4m hdn hop
phan (g t6i nhiét do trong phong, khudy trong 8 gid (TLC cho thdy sy tiéu thu hoan
toan nguyén liéu khoi dau), rét vao trong nude da lanh (50 mL) va chiét vao trong EtOAc
(2 x 50 mL). Rura cac phén chiét hitu co két hop bang nude (50 mL), nude mudi (2 x 50
mL), lam kho trén Na»SO4 va 6 dic dudi p suét giam. Rira phn cn thd bang EO (3
x 10 mL) va pentan (3 x 10 mL), 1am kho trong moi truong chén khong cao dé tao ra
tert-butyl 4-[2-clo-4-(metylcarbamoyl)phenyl]piperazin-1-carboxylat (0,4 g, 77%) la

chat rdn mau nau nhat.

IH NMR [300 MHz, DMSO-ds]: 8 8,44 (br, 1H), 7,88 (d, J=2,1 Hz, 1H), 7,78-7,75 (m,
1H), 7,19 (d, J = 8,4 Hz, 1H), 3,47 (t, J = 4,2 Hz, 4H), 2,98 (d, J = 4,8 Hz, 4H), 2,75 (d,
J=4.,5 Hz, 3H), 1,42 (s, 9H).

LCMS: m/z: 354,4 [M+H]".
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Budc 2:
o 0
7~ .
/Q)L N~ 4N Her-dioxan /Q/\LN/
(\ H —_—_— H
N I N
8 HCl

9
B sung HCl-dioxan 4N (1,1 mL) vao dung dich dugc khudy chira tert-butyl 4-
[2-clo-4-(metylcarbamoyl)phenyl]piperazin-1-carboxylat (0,4 g, 1,0 mmol) trong DCM
(4 mL), lam lanh xubng 0 °C, lam 4m 1én nhiét do trong phong va khudy trong 5 gio
(TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi dau). Loai bo cac chét dé& bay hoi
dudi 4p suat giam va rira phan cin con lai bang EtO va (2 x 5 mL) va pentan (2 x 5 mL)
va lam kho trong chan khong dé thu duogc 3-clo-N-metyl-4-piperazin-1-yl-benzamit
(300 mg, 91%) 1 chit rdn mau tring.
LCMS: m/z: 254,4 [M+H]".

Budc 3:

L
N/J\/\”/OH 0
H  HATU, DIPEA, DMF, RT,
: - DMF R% NH (N
A a L,

!

S N

0

RN Buéce 3

e

9

B6 sung axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (0,14 g, 0,50 mmol),
HATU (0,26 g, 0,68 mmol) va DIPEA (0,23 mL, 1,37 mmol) trong moi trudong argon
vao dung dich dugc khudy chira 3-clo-N—metyl-4-piperazin-l;yl-benzamit (0,1 g, 0,45
mmol) trong DMF (1 mL), va khudy & nhiét d6 trong phong trong 8 gio (TLC cho thy
su tiéu thu hoan toan nguyén liéu khoi dau). R6t hon hgp phan Gmg vao trong nudce da
va chiét bang EtOAc (2 x 50 mL). Téach céac phan chiét hiru co két hop, rira bang nuéce
(30 mL), nudc mubi (50 mL), 1am kho trén NaSOs va ¢d ddc dudi ap suit giam. Rira
phan can thé bang ELO (3 x 5 mL), pentan (3 x 5 mL), 10% MeOH-DCM (3 x 5 mL)
va lam kho trong chan khong dé tao ra 3-clo-N-metyl-4-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl|piperazin-1-ylJbenzamit (0,04 g, 19%) la chit rén mau tring nhat.
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I'H NMR [300 MHz, DMSO-ds]: 6 12,21 (brs, 1H), 8,45-8,44 (br, 1H), 8,07 (dd, J=7.8,
1,2 Hz, 1H), 7,89 (d, 7= 2,1 Hz, 1H), 7.79-7,73 (m, 2H), 7,57 (d, = 7,8 Hz, 1H), 7.47-
7.42 (m, 1H), 7,18 (d, J = 8,4 Hz, 1H), 3,69-3,59 (m, 4H), 3,07-2,97 (m, 4H), 2,89 (br
s, 4H), 2,76 (d, J=4,5 Hz, 3H).

LCMS: m/z: 454,4 [M+H]".

Vi du 4 — Téng hop 3-clo-N-xyclopropyl-4-[4-[3-(4-oxo-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]benzamit

Budce 1:
0 0
EDC HCI, HOBt, NMM, JYAN
OH /A DMF, RT, 4 h 7 N
+ - 1 J H
F HN Bude 1 F
cl ) Cl 5

Bb sung EDC-HCI (1,64 g, 8,56 mmol), HOBt (1,2 g, 8,89 mmol) va NMM (3,1
mL, 28,24 mmol) & nhiét d6 trong phong trong méi truong argon vao dung dich dugce
khudy chira axit 3-clo-4-flo-benzoic (1 g, 5,73 mmol) va xyclopropanamin (0,47 mL,
6,76 mmol) trong DMF kho (10 mL), va khuy trong 4 gi&. Sau khi két thuc phan ting
(dwoc giam sat bang TLC), pha lodng hdn hop phan Gng bing nudc lanh (25 mL) va
khudy trong 15 phut. Loc phan chét rén tao ra, chit ran nay dugc ria bang nuéc (50 mL)
va lam kho trong chan khong dé tao ra 3-clo-N-xyclopropyl-4-flo-benzamit (0,85 g, hi¢u

sut 70%) 1a chét rin mau tring.

LCMS: m/z: 214,3 [M+H]".

Bude 2:
o
o
A o
N " NH DMS0,120°C, 30h _ H
Ho o+ e N
F Budc 2 iNn_J ¢
Cl 3 4 5

B4 sung piperazin (6,26 g, 72,77 mmol) & nhi¢t do trong phong trong moi trudng
argon vao dung dich dugc khudy chira 3-clo-N-xyclopropyl-4-flo-benzamit (3,1 g, 14,55
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mmol) trong DMSO kho (25 mL), va khudy & nhiét do 120 °C trong 30 gio (TLC cho
thdy sy tiéu thy hoan toan nguyén liéu khoi dau). Sau khi lam lanh xubng nhiét do trong
phong, pha lodng khdi phan tmg bing nuée (20 mL) va chiét bang 10% IPA-DCM (5 x
100 mL). Lam khd céc phan chiét hitu co két hop trén Na;SO4 khan va ¢ dac dudi ap
sudt giam. Rira phan cin con lai bang Et20 (2 x 20 mL) dé tao ra 3-clo-N-xyclopropyl-
4-piperazin-1-yl-benzamit (3,9 g, 96% yield) 1a chit rin mau tring.

LCMS: m/z: 280,4 [M+H]".

Budc 3:

o)
o)
NH AN
¢ A CL o N
NA NMOH JJ\ H
H 6 0 ©i NH N
— N\) C!
EDC.HCI, HOBt, N)\/\ﬂ/
HN\) cl DIPEA, DMF, RT, 4 h o

5 .
Buqc 3

B4 sung EDC-HCI (103 mg, 0,54 mmol), HOBt (73 mg, 0,54 mmol) va DIPEA
(0,2 mL, 1,15 mmol) & nhiét d6 trong phong trong moéi truong argon vao dung dich duogc
khudy chira 3-clo-N-xyclopropyl-4-piperazin-1-yl-benzamit (100 mg, 0,36 mmol) va
axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (94 mg, 0,43 mmol) trong DMF kho (2
mL), va khudy trong 4 gio. Sau khi két thuc phan g (dugce gidm sat bang TLC), lam
dirng hdn hop phan tmg bang nuéc lanh (20 mL) va khudy trong 15 phit. Loc phan chit
rin tao ra, rira bang nudce (50 mL) tiép theo bang EO (2 x 5 mL) dé thu dugc hop chét
3-clo-N-xyclopropyl-4-[4-[3 -(4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-

yl]benzamit (80 mg, hiéu suét 47%) la chét rin mau trén'g.

'H NMR [300 MHz, DMSO-de]: 6 12,31 (brs, 1H), 8,41 (brs, 1H), 8,08 (d, /= 8,1 Hz,
1H), 7,89 (s, 1H), 7,79-7,40 (m, 2H), 7,57 (d, /= 8,1 Hz, 1H), 7,45 (t, J = 7,8 Hz, 1H),
7,17 (d, J = 8,4 Hz, 1H), 3,69 (s, 2H), 3,62 (s, 2H), 3,07 (s, 2H), 2,97 (s, 2H), 2,88 (s,
4H), 2,85-2,81 (m, 1H), 0,71-0,65 (m, 2H), 0,56-0,55 (m, 2H).

LCMS: m/z: 480,5 [M+H]".

Vi du 5 - Toéng hop 3-clo-N-xyclobutyl-4-[4-[3-(4-0x0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl|benzamit
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Bude 1:

0
F EDC.HCI, HOB 17
/@: . J:] NMM, DMF, RT, 4 h N
HO,C cl CIHHN Budce 1 F

1 2 3

B4 sung xyclobutanamin hydroclorua (369 mg, 3,438 mmol), EDC-HCI (820 mg,
4,297 mmol), HOBt (580 mg, 4,297 mmol) va NMM (1,6 mL, 14,325 mmol) & nhiét o
trong phong vao dung dich duogc khudy chira axit 3-clo-4-flo-benzoic (500 mg, 2,865
mmol) trong DMF (5 mL), va khudy trong 4 gio (TLC cho thdy su tiéu thu hoan toan
nguyén liéu khéi du). Pha loang hdn hop phan tmg béng nuéc lanh (60 mL) va chiét
bing EtOAc (3 x 60 mL). Rira céc phan chiét hiru co két hop bang nude lanh (50 mL),
Jam kho trén NaySOu, ¢b dic dudi ap suit gidm dé tao ra 3-clo-N-xyclobutyl-4-flo-
benzamit (550 mg, 84%), hop chét nay duoc chuyén sang budc tiép theo khong cin tinh

ché thém.

LCMS: m/z: 228,22 [M+H]".

0 O
H
N/D N DMSO0,120 °C,16 h N/O
) :
F N Budc 2 N

cl H NS c
5

Budc 2:

3 4

B& sung piperazin (1,04 g, 12,114 mmol) & nhi¢t d6 trong phong vao dung dich
dugc khudy chira 3-clo-N-xyclobutyl-4-flo-benzamit (550 mg, 2,422 mmol) trong
DMSO (5,5mL),va gia nhiét & nhiét do 120 °C trong 16 gio (TLC cho thay su tiéu thu
hoan toan nguyén liéu khaéi dau). Rét hon hop phan tng vao trong nude da lanh (40
mL), chit rén duoc két tia, cht rin két tia nay duogc loc trong mdi trudong argon dé tao
ra 3-clo-N-xyclobutyl-4-piperazin-1-yl-benzamit tho(410 mg, 58%). Nguyén liéu thd

duoc dua sang budc tiép theo khong can tinh ché thém.
LCMS: m/z: 294,39 [M+H]".

Budc 3
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0
HNY o EDC.HCI, HOBY, /D

N
bNJQ\H R C&NQAW LAY : ”@)L )
_N N N
cl T \g I Budce 3 )\/Y \)

5 6

B4 sung 3-clo-N-xyclobutyl-4-piperazin-1-yl-benzamit (134 mg, 0,458 mmol),
EDC-HCI (131 mg, 0,687 mmol), HOBt (92 mg, 0,687 mmol) va DIPEA (0,16 mL,
0,916 mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (100 mg, 0,458 mmol) trong DMF (2 mL), va khudy trong
16 gio (TLC cho thdy su tiéu thy hoan toan nguyén li¢u khoi dau). R6t hdn hgp phéan
mg vio trong nude da (20 mL), trong qua trinh nay, chét rén két tia dugc loc, rira bing
Et,0 (20 mL) va lam kho trong chén khong dé thu dugc 3-clo-N-xyclobutyl-4-[4-[3-(4-
oxo-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl|benzamit (90 mg, 40%) 1a chét ran
mau tring.

'H NMR [300 MHz, DMSO0-d6]: 6 12,2 (s, 1H), 8,60 (d, J = 7,2 Hz, 1H), 8,07 (d, J =
7,7 Hz, 1H), 7,92 (s, 1H), 7,80-7,73 (m, 2H), 7,56 (d, J= 8,1 Hz, 1H), 7,45 (, /= 7.5
Hz, 1H), 7,17 (d, J = 8,4 Hz, 1H), 4,42-4,37 (m, 1H), 3,65 (d, J = 22,5 Hz, 4H), 3,07
(brs, 2H), 2,97 (brs, 2H), 2,89 (s, 4H), 2,18 ( brs, 2H), 2,07-1,98 (m, 2H), 1,67-1,65 (m,
2H).

LCMS: m/z: 494,70 [M+H]".

Vi du 6 — Tong hop 3-clo-N-(1-metylxyclopropyl)-4-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl[benzamit

CO,H \‘ A Q \‘ A
/©/ CHHN N
F _— ‘. H
EDC.HCI, HOBt F

Budce 1:

cl NMM, DMF, 4h Cl
1 RT 3
Bude 1

B6 sung 1-metylxyclopropanamin hydroclorua (36 mg, 0,34 mmol), EDC-HCl
(82 mg, 0,429 mmol), HOBt (58 mg, 0,429 mmol) va NMM (0,16 mL, 1,43 mmol) &
nhiét 9 trong phong vao dung dich dugc khudy chira axit 3-clo-4-flo-benzoic (50 mg,
0,29 mmol) trong DMF (2 mL), va khudy trong 4 gi® (TLC cho thy sy tiéu thu hoan
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toan nguyén liéu khoi d4u). Pha lodng hdn hgp phan tng bang nude (25 mL), trong qua
trinh nay, chét rin két tia dugc loc. Chét rén duoc rira bang nude (20 mL) va lam kho
trong moi trwong chan khdng cao dé tao ra 3-clo-4-flo-N-(1-metylxyclopropyl)benzamit
(50 mg, 78%) la chét rén mau tring nhat.

LCMS: m/z: 228,19 [M+H] ™.

Budc 2:

. : SA
w0 Q*

HN_J < 5
DMSO, 120 °C, 16h

Budc 2

Cl

Dung dich dugc khudy chira 3-clo-4-flo-N-(1-metylxyclopropyl)benzamit (500
mg, 2,21 mmol) va piperazin (951 mg, 11,06 mmol) trong DMSO (5 mL) dugc gia nhiét
& 120 °C trong 16 gio (TLC cho thay su ti€u thu hoan toan nguyen liéu khoi dau) Pha
lodng hdn hop phan tmg bing EtOAc (200 mL), roa bang nude (1 x 100 mL) va dung
dich nuéc mubi (1 x 100 mL). Tach 16p hitu co, 1am kho trén NaxSOs, loai bo cac chét
dé bay hoi duéi ap sudt giam dé tao ra 3-clo-N-(1-metylxyclopropyl)-4-piperazin-1-yl-
benzamit (800 mg) thd ma hop chét nay dugc dua sang budc tiép theo khong can tinh

ché thém.
LCMS: m/z: 294,35 [M+H] *.

Budc 3:

@ .
iare SRS

W) < s Buoc3

B4 sung 3-clo-N-(1-metylxyclopropyl)-4-piperazin-1-yl-benzamit (604 mg, 2,06
mmol), T3P (0,87 mL, 2,75 mmol, 50% trong DMF) va DIPEA (0,75 mL, 4,12 mmol)
& nhiét do trong phong vao dung dich dugc khudy chira axit 3-(4-oxo0-3H-quinazolin-2-
yl)propanoic (300 mg, 1,37 mmol) trong DMF (SmL), va khudy & nhiét d trong phong
trong 18 gior (TLC cho thAy sy tiéu thy hoan toan nguyén li¢u khoi diu). Pha loang hon
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hop phan Ung bang EtOAc (200 mL), rta bing nude (1 x 100 mL) va dung dich nude
mudi (1 x 100 mL). Tach 16p hitu co, lam kho trén Na;SO4, lam bay hoi cac chét d& bay
hoi duéi 4p sudt giam dé tao ra hop chét tho, hop chit nay duoc tinh ché bang phuong
phap HPLC diu ché dé tao ra 3-clo-N-(1-metylxyclopropyl)-4-[4-[3-(4-oxo-3H-
quinazolin-2-yl)propanoyl|piperazin-1-yl]Jbenzamit (140 mg, 20%) la chit rin mau
trng.

IH NMR [400 MHz, DMSO-ds]: J 12,20 (brs, 1H), 8,64 (brs, 1H), 8,07 (d, J= 8,0 Hz,
1H), 7,87 (s, 1H), 7,76-7,75 (m, 2H), 7,57 (d, J = 8,0 Hz, 1H), 7,45 (t, /= 8,0 Hz, 1H),
7,15 (d, J = 8,4 Hz, 1H), 3,69 (brs, 2H), 3,61 (brs, 2H), 3,06 (brs, 2H), 2,96 (brs, 2H),
2,89 (s, 4H), 1,34 (s, 3H), 0,71 (brs, 2H), 0,60 (brs, 2H).

LCMS: m/z: 494,50 [M+H] .

Vi du 7 — Téng hop 3-clo-N-(3-metyloxetan-3-yl)-4-[4-[3-(4-oxo-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]benzamit

/Q/ CH H2N (CIHHN 5
F
EDC.HCI, HOBt

cl NMM, DMF, RT, 4 h
1 Bude 1

Budce 1:

B& sung 3-metyloxetan-3-amin hydroclorua (420 mg, 3,43 mmol), EDC-HCI
(820 mg, 4,29 mmol), HOBt (580 mg, 4,29 mmol) va NMM (1,6 mL, 14,32 mmol) &
nhiét do trong phong vao dung dich dugc khudy chira axit 3-clo-4-flo-benzoic (500 mg,
2,86 mmol) trong DMF (5 mL) va khudy trong 4 gid (TLC cho thay su tiéu thu hoan
toan nguyén liéu khoi d4u). Pha lodng hdn hgp phan tmg bang EtOAc (200 mL), rta
bang nuéde (1 x 100 mL), dung dich nudce mudi (1 x 100 mL). Tach 16p hitu co, lam kho
trén NaSO4, lam bay hoi céc chit d& bay hoi du6i 4p suét giam va tinh ché phén cgn
con lai bang phuong phap sac ky cot (100-200 silicagel, 7 g, 70% EtOAc-hexan) dé tao
ra 3-clo-4-flo-N-(3-metyloxetan-3-yl)benzamit (610 mg, 87%) la chét rdn mau kem.

LCMS: m/z: 244,14 [M+H]".
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Budc 2:

in S eaal
F " g NS

ol DMSO0,120 °C,16h
3 Buéc 2 5
B6 sung piperazin (1 g, 12,34 mmol) ¢ nhiét d trong phong vao dung dich duoc
khudy chtra 3-clo-4-flo-N-(3-metyloxetan-3-yl)benzamit (600 meg, 2,46 mmol) trong
DMSO (6 mL), va gia nhiét & nhiét do 120 °C trong 16 gi¢' (TLC cho thdy su tiéu thu
hoan toan nguyén lidu khoi diu). Pha loang hén hop phan tng bang EtOAc (200 mL),
rira bang nudce (1 x 100 mL), dung dich nuée mudi (1 x 100 mL). Tach 16p hitu co, lam
kho trén NazSOq, 1am bay hoi céc chét d& bay hoi dudi ap suét giam dé tao ra hop chét
3-clo-N-(3-metyloxetan-3-yl)-4-piperazin-1-yl-benzamit tho (900 mg) ma hop chét nay

dugc dua sang budce tiép theo khong can tinh ché thém.
LCMS: m/z: 310,34 [M+H] ™.
Budce 3:

0

P 1

H

=
(N 6 O ©:U\NH N
NG T4P, DIPEA, DMF, RT, N/)\/\H/N\) c
o)

5 18 h
Budce 3

B6 sung 3-010-N-(3-metyloxetan-3-yl)-4-piperazin-l—yl-benzamif (425 mg, 1,37
mmol), T3P (0,58 mL, 1,83 mmol, dung dich 50% trong DMF) va DIPEA (0,5 mL, 2,75
mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (200 mg, 0,917 mmol) trong DMF (5 mL), va khudy trong
18 gio (TLC cho thay su tiéu thu hoan toan nguyén li¢u khoi d4u). Pha loang hdn hop
phén Uing bang EtOAc (100 mL), rira bang nuée (1 x 100 mL), dung dich nuée mudi (1
x 100 mL). Tach 16p hitu co, lam kho trén NaxSOs, lam bay hoi cac chét d& bay hoi dudi
ap suat giam d8 tao ra hop chét thd, hop chét nay dugc tinh ché bang phuong phap HPLC
didu ché d tao ra 3-clo-N-(3-metyloxetan-3-yl)-4-[4-[3-(4-0oxo-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]benzamit (100 mg, 21%) la chét rén mau tring.
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IH NMR [300 MHz, DMSO-ds]: 6 12,30 (brs, 1H), 8,86 (brs, 1H), 8,08 (dd, J=8,1, 1,2
Hz, 1H), 7,92 (d, J= 1,8 Hz,1H), 7,81-7,73 (m, 2H), 7,57 (d, J= 7,8 Hz, 1H), 7,47-7,42
(m, 1H), 7,19 (d, J = 8,4 Hz, 1H), 4,69 (d, J = 6,0 Hz, 2H), 4,36 (d, J = 6,3 Hz, 2H),
3,70 (brs, 2H), 3,62 (brs, 2H), 3,08 (brs, 2H), 2,98 (brs, 2H), 2,90 (s, 4H), 1,58 (s, 3H).
LCMS: m/z: 510,69 [M+H] ™.

Vi du 8 — Téng hop 2-[3-0x0-3-(4-phenyl-1-piperidyl)propyl]-3H-quinazolin-4-on
Bude 1:

@Br H
HCI
6 N

Boc
N, 1) 6 Mg, lp, THF, 70°C, 1h
2)5,-50°CdnRT, 1 h

3) 18% HCI, 100 °C, 3 h

Budce 3
5 7

Binh thot ¢d day tron hai c¢b thé tich 100mL sdy khd trén 10 dugc nap bang céac
phoi magie (600 mg, 25 mmol) va THF kho (5 mL) ¢ nhiét d6 trong phong trong moi
trudng argon. B4 sung iot (20 mg) vao hdn hop nay, gia nhiét téi 70 °C cung voi Kkhudy
manh va dung dich chira bromobenzene (1,57 g, 10 mmol) trong THF kh6 (5 mL) duoc
bd sung trong khi duy tri nhiét 4o ¢ 70 °C va tiép tuc trong 1 gi® trong mdi trudng argon.
Pua hdn hop phan tng vé nhiét d6 trong phong va dugc bd sung timg giot vao dung
dich 1am lanh trudc (-50 °C) chira fert-butyl 4-oxopiperidin-1-carboxylat (1 g, 5,0 mmol)
trong THF kho (5 mL) trong mdi trudong argon. Lam 4m hdn hop phan g 1én nhiét do
trong phong, khudy trong 1 gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi
dAu), 1am dimg bing dung dich nuéc NHsCl bao hoa (10 mL) va chiét bang EtOAc (2 x
50 mL). Rira céc phan chiét hitu co két hop bing nuéce (10 mL), nude mudi (25 mL) va
1am kho trén Na;SO4 khan. C6 diic cac chét dé bay hoi dudi ap suét giam; san phdm tho
duogc pha vao trong dung dich nu¢e HCI 18% (15 mL) va gia nhiét & nhiét d6 100 °C
trong 3 gio (TLC cho thdy sy tiéu thu hoan toan nguyén liéu khéi d4u). Loai bé dung
mdi du6i 4p suat gidm va ria phan cgn con lai bang Et;0 (20 mL) va EtOAc (20 mL)
d8 tao ra 4-phenyl-1,2,3,6-tetrahydropyridin hydroclorua (700 mg, 71%) 12 chét rdn mau

tring nhat (hut am).

LCMS: m/z: 160,3 [M+H]".
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Budce 2:

Hel 10% PdiC, H,,

HCl —
- . /""
— . :
8

Budc 4
7

B4 sung 10% Pd-C (100 mg) ¢ nhiét do trong phong trong mdi trudng argon vao
dung dich duogc khudy chtra 4-phenyl-1,2,3,6-tetrahydropyridin hydroclorua (300 mg,
1,53 mmol) trong MeOH (10 mL). Hon hop phan tng duoc x6i bang Ha (3 1an) va khudy
trong mdi trudng Hz (bong) trong 4 gio. Sau khi két thiic phan tmg (duoc giam sat bing
LCMS), hdn hop phan tmg duoc loc qua dém Celite ngin va rira biang MeOH (5 mL).
C6 dic dich loc dui 4p suit gim va rira phin can con lai bang ete kho (2 x 5 mL) dé
thu duogc 4-phenylpiperidin hydroclorua (300 mg, 99%) la chit rén mau tring nhat (hut

am).
LCMS: m/z: 162,3 [M+H]".

Bude 3:

o) 0
Hel EDC.HCI, HOB,
NH : Na,COs, DMF, 18 h NH
P on T HN ) P N
N Budc 5 N
0
4 8

B sung EDC-HCI (264 mg, 1,375 mmol), HOBt (187 mg, 1,38 mmol) va
Na,COs (292 mg, 2,75 mmol) 6 nhiét do trong phong trong mbi trudng argon vao dung
dich dugc khudy chua axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (200 mg, 0,917
mmol) va 4-phenylpiperidin hydroclorua (217 mg, 1,1 mmol) trong DMF kho (1,5 mL).
Khudy hdn hop phan ing & nhiét do trong phong trong 18 gioy (TLC cho thdy su tiéu thu
hoan toan nguyén li¢u khoi dau), lam dung bang nudc da lanh (15 mL) va khudy trong
30 phut. Loc phén két tha va chit rin dugc rira bang nude (10 mL) va lam kho trong
chan khong. San pham tho dugc tinh ché bang phuong phap sic ky cot (100-200
silicagel, 25 g, 5% MeOH-DCM) dé tao ra 2-[3-oxo0-3-(4-phenyl-1-piperidyl)propyl]-

3H-quinazolin-4-on (30 mg, 25%) 1a chét rén mau tring nhat.
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'H NMR [300 MHz, DMSO-dg]: 6 12,21 (s, 1H), 8,08 (d, J= 6,6 Hz, 1H), 7,79-7,73 (m,
1H), 7,57-7,52 (m, 1H), 7,48-7,43 (m, 1H), 7,38-7,22 (m, SH), 4,51 (d, /= 12,6 Hz, 1H),
4,07 (d, J= 13,8 Hz, 1H), 3,14 (t, J = 12,6 Hz, 4H), 2,94-2,81 (m, 3H), 2,64-2,57 (m,
1H), 1,84-1,73 (m, 1H), 1,66-1,62 (m, 1 H), 1,42-1,33 (m, 1H).

LCMS: m/z: 362,5 [M+H]".
Vi du 9 — Téng hop 2-[3-0x0-3-(4-phenylpiperazin-1-yl)propyl]-3H-quinazolin-4-on

Buoc 1:
0

Ej\)L ACOH, RT, 2h_ CKLNHz
Buoc 1 NH

OH
30

0
B4 sung dung dich chira anhydrit suxinic (3,67 g, 36,76 mmol) trong AcOH (10
mL) & nhiét do trong phong vao dung dich dugc khudy chira 2-aminobenzamit (5 g,
36,76 mmol) trong AcOH (10 mL). Khuéy hdn hop phan ung & nhiét do trong phong
trong 2 gio (TLC cho thay sy tiéu thu hoan toan nguyén liéu khoi dAu), pha loang bang
nudc lanh (100 mL) va khudy trong 15 phut. Loc phan két ta, rira bang nudc lanh (30
mL) va lam kho trong chan khong dé tao ra axit 4-(2-carbamoylanilino)-4-oxo-butanoic
(8 g,92%) la chét rén mau tring.
LCMS: m/z: 237,4 [M+H]".

Budc 2:

O

0
dm—tz Ac,0, NaOAc, 115 °C, 1 gid ‘ = JL/?]QH

Budc 2 d
OH
OM( 4

3 O

Huyén phu dugc khudy chira axit 4-(2-carbamoylanilino)-4-oxo-butanoic (8 g,
33,86 mmol) va NaOAc (2,78 g, 33,86 mmol) trong Ac;O (10 mL) dugc gia nhiét & 120
°C trong 1 gio (TLC cho thay su tiéu thu hoan toan nguyén liéu khéi dau). Pua hon hop
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phén tng v& nhiét do trong phong, 1am ding bang nudc (100 mL) va dung dich NaOH
IN dugc bd sung tir tir téi khi pH = 10. Rua hdn hop thu duge bang EtOAc (30 mL),
tach 16p nudce va axit hoa bing AcOH t6i khi pH =5, khuéy trong 1 gid va loc. Chét ran
duoc rira bang hexan (3 x 20 mL) va 1am kho trong chan khong d4 tao ra axit 3-(4-oxo-
3H-quinazolin-2-yl)propanoic (5,0 g, 68%) ma né dugc st dung trong bude tiép theo
khong can tinh ché.

LCMS: m/z: 219,3 [M+H]".

Budc 3:
0
EDC.HCI, HOB,
NH /_\ Na,COj, DMF, 18 h
P on F HN N
N — Budce 3
o]
4 5

B4 sung EDC-HCI (132 mg, 0,687 mmol), HOBt (93 mg, 0,688 mmol) va
Na>COs (146 mg, 1,37 mmol) & nhiét do trong ph(‘)ng trdng mdi tru()hg argon vao dung
dich dugc khudy chtra axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (100 mg, 0,458
mmol) va 1-phenylpiperazin (90 mg, 0,55mmol) trong DMF kho (1,5 mL). Khudy hén
hop phan Gmg & nhiét do trong phong trong 18 gio trong mdi trudong argon (TLC cho
thy su tiéu thu hoan toan nguyén liéu khoi diu), lam dimg bing nudc dé lanh (15 mL)
va khudy trong 30 phut. Loc phan két tha, rira bang nude (10 mL) va 1am kho trong chan
khong. San phdm tho dugc tinh ché bang phuong phap sdc ky cot (100-200 silicagel, 50
g, 5% MeOH-DCM) dé tao ra 2-[3-oxo-3-(4-phenylpiperazin-1-yl)propyl]-3H-

quinazolin-4-on (33 mg, 20%) 1a chét rén mau tring nhat.

IH NMR [300 MHz, DMSO-ds]: 6 12,21 (s, 1H), 8,07 (dd, J = 1,2, 8,1 Hz, 1H), 7.77-
7,71 (m, 1H), 7,54 (d, J= 7,8 Hz, 1H), 7,47-7,42 (m, 1H), 7,23 (t, J="7.5 Hz, 2H), 6,92
(d,J=28,1 Hz, 2 H), 6,81 (t, J= 7,2 Hz, 1H), 3,67-3,57 (m, 4H), 3,20-3,06 (m, 4H), 2,89
(s, 4H).

LCMS: m/z: 363,5 [M+H]".

Vi du 10 — Téng hop 2-[3-[4-(2-clophenyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on

Budce 1:
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Xantphos, Pd,(dbas),

Cs,C03, Toluen, Mw, Z |
NH 100 °C, 30 min x
, . N
| Q + BocN\) ] 5 ,\I:\) &
& Bude 1 0c
1 2 3

B4 sung xantphos (34 mg, 0,0590 mmol), Pd2(dba); (24 mg, 0,0262 mmol) va
Cs2CO3 (261 mg, 0,80 mmol) & nhiét do trong phong trong mdi trudng argon vao dung
dich dugc khudy chua 1-clo-2-iodo-benzene (140 mg, 0,590 mmol) va zert-butyl
piperazin-1-carboxylat (100 mg, 0,537 mmol) trong toluen kho (2 mL). Chiéu xa hdn
hop thu dugc & nhiét do 100 °C trong 30 phut trong 10 vi séng CEM (TLC cho thay su
tiéu thu hoan toan nguyén liu khoi d4u). Cho bay hoi dung moéi dudi ap sudt giam va
pha lodng phan cn con lai bang nude (20 mL), chiét bang EtOAc (3 x 20 mL). Rira cac
phan chiét hitu co két hop bang nuée mudi (20 mL), lam kho trén NaaSO4 khan va c6
dic trong chan khong . Tinh ché phan cin con lai bang phuong phap sdc ky cot (100-
200 silicagel, 10 g, 5% EtOAc-hexan) dé tao ra tert-butyl 4-(2-clophenyl)piperazin-1-
carboxylat (100 mg, 63%) la chét rén mau tring nhat.

I NMR [300 MHz, CDCLs]: 6 7,37 (dd, J = 7,8, 1,2 Hz, 1H), 7.22 (td, /= 7.8, 1,2 Hz,
1H), 7,02-6,96 (m, 2H), 3,60 (t, /= 5,1 Hz, 4H), 2,99 (t, /= 5,1 Hz, 4H), 1,48 (s, 9H).

Budc 2:

HCI1 4N trong Dioxan
N 1,4-Dioxan , RT, 4 h ‘/\N
3 .HCI 4

B sung HCI1 4N trong 1,4-dioxan (0,9 mL, 3,60 mmol) tirng giot ¢ nhiét do 0°C
vao dung dich dugc khudy chira ert-butyl 4-(2-clophenyl)piperazin-1-carboxylat (250
mg, 0,844 mmol) trong 1,4-dioxan (2 mL). Lam 4m hdn hop phan tng 1én nhiét do trong
phong va khudy trong 4 gio (TLC cho thdy sy tiéu thy hoan toan nguyén liéu khéi dau).
Loai bé céc chit d& bay hoi dusi 4p suét giam dé thu duoc hop chét thd, rira hop chat
nay bang dietyl ete (2 x 20 mL), va lam kho trong mdi truong chan khong cao dé tao ra

1-(2-clophenyl)piperazin hydroclorua (165 mg, 84%) la chét rin mau tring.

Budce 3:
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0
EDC.HCI, HOBt, |
/Q ©\)\ DIPEA, DVIF, RT, 31 (Y "NH N
, P N
HN\) )\/\W Bue 3 Z N)\/\[( ~ ¢

O

B4 sung EDC-HCI (98 mg, 0,511 mmol), HOBt (69 mg, 0,510 mmol) va DIPEA
(0,18 mL, 1,03 mmol) & nhiét d¢ trong phong vao dung dich dugc khudy chua 1-(2-
clophenyl)piperazin hydroclorua (119 mg, 0,510 mmol) va axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (111 mg, 0,509 mmol) trong DMF kho (2 mL) va khudy trong
3 gio (TLC cho thdy sy tiéu thu hoan toan nguyén liéu khoi d4u). Lam dimg hdn hop
phén Gng bang nudc lanh (20 mL) va khudy trong 15 phut. Loc phan két tia thu duge
va chét rén duoc rira bang ELO (2 x 5 mL) dé tao ra 2-[3-[4-(2-clophenyl)piperazin-1-
yl]-3-oxo-propyl]-3H-quinazolin-4-on (90 mg, 44%) la chét rin mau trang.

IH NMR [300 MHz, DMSO-de]: § 12,20 (s, 1H), 8,08 (dd, /= 7.8, 1,2 Hz, 1H), 7,76-
7,73 (m, 1H), 7,57 (d, J= 8,1 Hz, 1H), 7,48-7,41 (m, 2H), 7,31-7,28 (m, 1H), 7,15-7,04
(m, 2H), 3,68 (s, 2H), 3,61 (s, 2H), 3,00 (s, 4H), 2,89 (s, 4H).

LCMS: m/z: 397,30 [M+H]".

Vi du 11 — Téng hop 6-[4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-cacbonitril

Buéc 1:
N-Boc-piperazin, ~CN
~CN K,COg, DMA, 60 °C, |
LT e Sh
~ >
CI” N Bude 1 B°°NJ2
1

B6 sung K2COs (3,4 g, 24,63 mmol), N-Boc-piperazin (2,7 g, 14,50 mmol) &
nhiét do trong phong trong moi trudng argon vao dung dich dugc khudy chaa 6-
clopyridin-3-cacbonitril (2 g, 14,43 mmol) trong DMA (20 mL) va khudy trong 3 gio.
Gia nhiét hén hop phan tmg & 60 °C trong 3 gio (TLC cho thdy su tiéu thu hoan toan
nguyén li¢u khéi d4u) va rét vao trong nude da (100 mL), trong qué trinh nay, chét rin

két tia duoc loc, rira bing ELO (3 x 10 mL), pentan (3 x 10 mL) va lam khd dé tao ra
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tert-butyl 4-(5-xyano-2-pyridyl)piperazin-1-carboxylat (3 g, 73%) ma né dugc st dung

khong cin tinh ché.
LCMS: m/z: 289,3 [M+H]".

Budc 2:
HCIl 4N trong
CN CN
/ﬂjqij/ dioxan. /ﬂjﬁij/
P DCM, RT, —
N 4h (\N N

N
BOCN\)Z Budc 2 HN\) HClI

3

B sung timg giot 4N HCl trong dioxan (0,5 mL) vao dung dich dugc khudy chira
tert-butyl 4-(5-xyano-2-pyridyl)piperazin-1-carboxylat (0,5 g, 1,736 mmol) trong DCM
va khudy & nhiét d6 trong phong trong 4 gio' trong moi trudng argon (TLC cho thdy su
tiéu thu hoan toan nguyén li¢u khoi dAu). Co dic hdn hop phan ung dudi ap suét giam
dé thu dugc phan con lai ma phan nay dugc ria bang EO (2 x 5 mL), DCM (2 x 5 mL),
pentan (2 x 5 mL) va lam kho trong chén khong dé tao ra 6-piperazin-1-ylpyridin-3-
cacbonitril hydroclorua (0,3 g, hiéu sult 93%) ma dugc chuyén sang budc tiép theo

khong cin tinh ché.

'H NMR [300 MHz, DMSO-de]: 6 9,58 (brs, 2H), 8,54 (d, J = 2,8 Hz, 1H), 7,91-7,33
(dd, J=3,2, 12,4 Hz, 1H), 7,02 (d, J= 12,0 Hz, 1H), 3,91 (t, J = 6,8 Hz, 4H), 3,14 (brs,
4H).

Budce 3:

o
NH
CN d, o 7
/@/ NWOH N I
4 O NH '/\N N

o~
NN~
H;\(\) EDC.HCI, HOBL, N/)\/ﬁ(N\)
3HCI DIPEA, DMF, RT, 8 h o
Budc 3

Bb sung EDC-HCI (0,35 g, 1,83 mmol), HOBt (0,24 g, 1,83 mmol) va DIPEA
(0,8 mL, 4,59 mmol) ¢ nhiét do trong phong vao dung dich dugc khudy chta 6-
piperazin-1-ylpyridin-3-cacbonitril hydroclorua (0,2 g, 0,974 mmol) va axit 3-(4-oxo-
3H-quinazolin-2-yl)propanoic (0,2 g, 0,913 mmol) trong DMF (2 mL), va khudy trong
8 iy (TLC cho thAy su tiéu thu hoan toan nguyén liéu khdi dau). R6t hon hop phan img

vao trong nudc da lanh (30 mL) va khudy trong 15 phut, trong qua trinh nay, chét ran
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két tiia duoc loc va tinh ché bang phuong phép sdc ky cot (100-200 silicagel, 10 g, 5%
MeOH trong DCM) dé tao ra 6-[4-[3-(4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-
1-yl]pyridin-3-cacbonitril (0,025 g, 20%) la chat rin mau tring.

'H NMR [300 MHz, DMSO-de]: 6 12,02 (s, 1H), 8,51 (d, J = 3,2 Hz, 1H), 8,08-8,05
(dd, J= 1,6, 10,4 Hz, 1H), 7,90-7,86 (dd, J= 3,2, 12,0 Hz, 1H), 7,77-7,71 (m, 1H), 7,54
(d, J=10,4 Hz, 1H), 7,47-7,41 (m, 1H), 6,94 (d, /= 12,0 Hz, 1H), 3,77-3,75 (m, 2H),
3,64 (d, J= 4,8 Hz, 4H), 3,57-3,56 (m, 2H), 2,89 (s, 4H).

LCMS: m/z: 389,61 [M+H]".

Vi du 12 — Téng hop 6-[4-[3-(4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-carboxamit

CN i
7
7 | H,S0,, Toluen, 0 Z I NH
OO BT o o™
z N
N)\/Y | Budc 4 N-/)\/\WN\)
© 0

B4 sung HSO4 (127 mg, 1,285 mmol) & nhiét do trong phong trong moi truong
argon vao dung dich dugc khudy chtra  6-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl]|piperazin-1-yl]pyridin-3-cacbonitril (100 mg, 0,257 mmol) trong toluen (1
mL), va gia nhiét & nhiét do 80 °C trong 5 gio (TLC cho thdy su tiéu thu hoan toan
nguyén liéu khoi dau). Co dic hon hop phan tng dudi &p sut giam va ddng chung ct
vé6i toluen (3 x 5 mL), kidm hoa bang dung dich NaOH IN t¢i khi pH = 9, chiét bang
10% MeOH-DCM (3 x 10 mL), 1am kho trén Na;SO4 va c6 ddc dudi ap sudt giam dé
thu dwgc phan con lai, phan nay dugc tinh ché bang phuong phap sdc ky cot (100-200
silicagel, 15 g, 10% MeOH trong DCM) dé tao ra 6-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-carboxamit (0,025 g, 20%) 14 chét rdn mau tréng.

IH NMR [300 MHz, DMSO-ds]: 6 12,02 (s, 1H), 8,63 (d, J = 3,2 Hz, 1H), 8,08-8,05
(dd, J = 1,6,10,4 Hz, 1H), 8,00-7,96 (dd, J = 3,2,12,0 Hz, 1H), 7,79-7,71 (m, 2H), 7,54
(d, J= 10,8 Hz, 1H), 7,44(t, J = 10,4 Hz, 1H), 7,17 (s, 1H), 6,86 (d, J = 12 Hz, 1H),
3,69-3,64 (m, 4H), 3,56 (s, 4H), 2,89 (s, 4H).

LCMS: m/z: 407,5 [M+H]*.
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Vi du 13 — Téng hop 6-[4-[3-(5-metyl-4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-
1-yl]pyridin-3-cacbonitril

0
CDI, NH3, DMF, 0
OH 80°C,6h NH,
NH, Budcl NH,
1 2

Buoc 1:

B sung CDI (0,53 g, 3,31 mmol) vao dung dich dugc khudy chira axit 2-amino-
6-metyl-benzoic (0,5 g, 3,31 mmol) trong DMF (5 mL) & nhiét do trong phong. Gia
nhiét hdn hop phan tmg & 80 °C trong 2 gio' va dung dich nu¢e amoniac (25%, 10 mL)
duoc bd sung tir tir vao hdn hgp phan ing néu trén, duy tri nhiét 6 ¢ 80 °C va tiép tuc
trong 4 gio (TLC cho thay su tiéu thu hoan toan nguyén liéu khoi dau). Pua hdn hop
phan Gng tu tir trd v& nhiét d6 trong phong, pha lodng bing nude (30 mL) va chiét bang
EtOAc (3 x 100 mL). Rura céc phan chiét hitu co két hop bang nude (2 x 50 mL), nude
mubi (40 mL), 1am kho trén Na;SO4 va cd dac dudi ap suét giam dé tao ra phén can tho
ma phan nay dugc ria bang Et,O (10 mL) va lam kho trong mdi truong chan khong cao

dé tao ra 2-amino-6-metyl-benzamit (200 mg, 40%) la chit rin mau trang.
LCMS (ESI+): m/z: 151,09 [M+H]".

Budc 2:

(0]
ACOH RT, NH,
NH2 + o;<j
Bucyc 2 NH oH
o)\/\rr
4

o

B6 sung anhydrit suxinic ¢ nhiét d¢ trong phong vao dung dich dugc khudy chira
2-amino-6-metyl-benzamit (0,2 g, 1,33 mmol) trong AcOH (3 mL), va khudy trong 4
gidr (TLC cho théy sy tiéu thy hoan toan nguyén liéu khoi dau). R6t hon hop phan ung
vao trong nudc da lanh (5 mL) va khudy trong 30 phut, trong qua trinh nay, chét rin
duoc két tua. Chat rin duoc loc, rira bang nudc (20 mL), axeton lanh (5 mL) va 1am kho
trong moi truong chan khong cao dé tao ra axit 4-(2-carbamoyl-3-metyl-anilino)-4-oxo-

butanoic (250 mg, 75%) la chét rén mau tring.
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LCMS (ESI+): m/z: 251,50 [M+H]".

Q 0
. 2N NaOH,
@U\Nm hoi luu, 2h EEEU\NH
/
NH Budc 3 N/)\/WOH

40 OH 5 o

o)

Budce 3:

Axit 4-(2-carbamoyl-3-metyl-anilino)-4-oxo-butanoic (0,25 g, 1,0 mmol) dugc
két hop vio trong 2 N dung dich nuéc NaOH (5 mL) va khudy ¢ nhiét do 100 °C trong
2 gio (TLC cho thiy su tidu thu hoan toan nguyén liéu khoi du). Lam lanh hdn hop
phan g tir tir xubng 0 °C va axit hoa t6i do pH= 3-4 bang 2 N dung dich nuée HCI,
trong qué trinh nay, chét rén mau tring két tua. Huyén phu dugc khudy & 0 °C trong 30
phut, loc, rira bang nudc (20 mL), axeton lanh (2 mL) va lam khd trong moi truong chan
khong cao dé tao ra axit 3-(5-metyl-4-oxo-3H-quinazolin-2-yl)propanoic (150 mg, 64%)

14 chét ran mau trang nhat.

LCMS (ESI+): m/z: 233,49 [M+H] .

Buéc 4:
CN
=z
o ~CN T3P, DIPEA, 9 ]
\H HCl | _ DMF, RT, 8 h NH (\N N
+ NN Budc 4 % N
N/)\/\H/OH N N
0

5 0 6

B6 sung DIPEA (0,3 mL, 1,94 mmol) va TsP (dung dich 50% trong EtOAc, 0,4
mL, 1,29 mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-(5-metyl-
4-0x0-3H-quinazolin-2-yl)propanoic (150 mg, 0,65 mmol) va 6-piperazin-1-ylpyridin-
3-cacbonitril hydroclorua (145 mg, 0,77 mmol) trong DMF (2 mL), va khudy trong 8
gio (TLC cho thdy su tiéu thu hoan toan nguyén li¢u khéi d4u). Lam dirng hdn hgp phan
{mg biing nude (10 mL) va chiét bing EtOAc (3 x 40 mL). Rira cic phan chiét hiru co
két hop bing nudc lanh (3 x 30 mL), nuée mudi (20 mL), 1am kho trén NazSO4 va cb
dic dudi ap sudt giam dé thu duoc phan cin thd ma phan nay dugce tinh ché bang phuong

phép séc ky cdt (100-200 silicagel, 10 g, 5% MeOH-DCM) dé tao ra 6-[4-[3-(5-metyl-

-57-



38907

4-ox0-3H—quinazolin-2-yl)propanoyl]piperazin—1-yl]pyridin-3-cacbonitril (60 mg,
27%) 1a chét rin mau tréng.

'H NMR [300 MHz, DMSO-de]: 6 11,98 (brs, 1H), 8,51 (d, /= 2,1 Hz, 1H), 7,88 (dd, J
=9,0,2,1 Hz 1H), 7,55 (t, J= 7,8 Hz, 1H), 7,34 (d, J= 7,8 Hz, 1H), 7,16 (d, /= 7,2 Hz,
1H), 6,93 (d, J= 9,0 Hz, 1H), 3,77-3,76 (m, 2H), 3,64-3,62 (m, 4H), 3,57-3,55 (m, 2H),
2,88-2,83 (m, 4H), 2,75 (s, 3H).

LCMS (ESI+): m/z: 403,66 [M+H]".

Vi du 14 — Téng hop 6-[4-[3-(6-metyl-4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-
1-yl]pyridin-3-cacbonitril

Budce 1:
EDC.HCI, HOBLNHy,
HO wong phong. 1219
' Birde 1
8]

B6 sung EDC-HCI (189 mg, 0,99 mmol), HOBt-NH3 (149 mg, 0,99 mmol) va
DIPEA (0,35 mL, 1,99 mmol) & nhiét d6 trong phong vao dung dich dugc khudy chua
axit 2-amino-5-metyl-benzoic (100 mg, 0,66 mmol) trong THF (2 mL), va khudy trong
1 gio (TLC cho thdy su chuyén héa hoan toan nguyén ligu khoi d4u). Pha lodng hon hop
phan tmg bing EtOAc (1 x 50 mL), rira bang nude (1 x 20 mL) va dung dich nu6e mudi
(1 x 20 mL). T4ch 16p hiru co, lam khd trén NaaSOs, lam bay hoi céc chat dé bay hoi
du6i 4p sult giam dé thu dugc phin cin thd ma phan nay dugc tinh ché bing Combiflash
R¢200 Teledyne ISCO (100% EtOAc, khay 12 gm) dé tao ra 2-amino-5-metyl-benzamit
(70 mg, 70%) la chit rin mau tring.

LCMS (ESI+): m/z: 151,13 [M+H]".

Budc 2:
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: : < AcOH, ohist di l 1
j% 2 wong phéng, 2 iy HeN P
Barge 2 0 &

B6 sung anhydrit suxinic (480 mg, 4,80 mmol) ¢ nhiét do trong phong vao dung
dich dugc khudy chira 2-amino-5-metyl-benzamit (600 mg, 4,0 mmol) trong AcOH (6
mL), va khudy trong 2 gio (TLC cho thdy su chuyén héa hoan toan nguyén liéu khéi
d4u). Pha loang hdn hgp phan ung bang nude dé lanh (1 x 50 mL), khudy trong 30 phut
chét rén ma két tua trong qua trinh nay dugc loc, ria bang nuée (1 x 50 mL), tiép theo
bang axeton lanh (1 x 20 mL) va 1am kho trong mdi truong chén khong cao dé thu dugc
axit 4-(2-carbamoyl-4-metyl-anilino)-4-oxo-butanoic (800 mg, 80%) 1a chat rdn mau

tréng.

LCMS (ESI+): m/z: 273,56 [M+Nal*.

Budc 3:
O
Hg)b\fo 2N NaOH,
HN. hadn meu HQ

Burde 3

Dung dich dugc khudy chta axit 4-(2-carbamoyl-4-metyl-anilino)-4-oxo-
butanoic (480 mg, 2,07 mmol) trong dung dich nuéc NaOH 2N (15 mL) dugce gia nhiét
& 100 °C trong 4 gidr (TLC cho théy s chuyén héa hoan toan hop chét 4). Lam lanh hén
hop phén tng xubng 0°C, axit hoa bang AcOH t6i khi pH = 5, trong qua trinh nay, chét
ran duoc két tia. Chit rin dugc loc, rira bf?lng nuée (1 x 80 mL), tiép theo béng axeton
lanh (1 x 20 mL) va lam kho trong mdi trudng chan khong cao dé thu dugc axit 3-(6-
metyl-4-oxo0-3H-quinazolin-2-yl)propanoic (380 mg, 85%) 1a chét rin mau trang nhat.

LCMS (ESIH): m/z: 233,45 [M+H]".
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Budc 4:
ST e (e
iM N~ & - N’\"\ - N, e
T3P, RIPEA, W

DME, kil 46
ronp phiag, & gy
Biste 4

B sung 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua (289 mg, 1,293
mmol), T3P (50% trong DMF, 0,68 mL, 2,15 mmol) va DIPEA (0,57 mL, 3,23 mmol)
vao dung dich duogc khudy chira axit 3-(6-metyl-4-oxo-3H-quinazolin-2-yl)propanoic
(250 mg, 1,077 mmol) trong DMF (5mL) & nhi¢t do trong phong va khudy trong 6 gidy
(TLC cho thiy su tiéu thu hoan toan nguyén liéu khoi dAu). Pha lodng hdn hop phan
g bang nude (1 x 80 mL), khudy trong 5 phut khi chit rén két taa duoc loc. Chét rin
duge rira bang nude (1 x 70 mL) va lam kho trong mdi truong chén khong cao dé tao ra
6-[4-[3-(6-metyl-4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1 -yl]pyridin-3-

cacbonitril (170 mg, 39%) la chét rin mau tring nhat.

'H NMR [300 MHz, DMSO-ds]: 6 12,10 (brs, 1H), 8,51 (s, 1H), 7,90-7,87 (m, 2H), 7,56
(d, J= 8,1 Hz, 1H), 7,44 (d, J = 8,4 Hz, 1H), 6,94 (d, /= 9,3 Hz, 1H), 3,79-3,72 (m,
2H), 3,68-3,62 (m, 4H), 3,59-3,54 (m, 2H), 2,87 (s, 4H), 2,41 (s, 3H).

LCMS (ESIY): m/z: 403,66 [M+H]".

Vi du 15 — Téng hop 6-[4-[3-(7-metyl-4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-
1-yl]pyridin-3-cacbonitril

Budc 1:

EDC.HCI
HOBt.NH, 5
OH shiét 46 trong phong | g1y
Bardc 1

B4 sung EDC-HCI (569 mg, 2,98 mmol), HOBt-NH; (447 mg, 2,98 mmol) va
DIPEA (1,06 mL, 5,96 mmol) & nhiét d6 trong phong vao dung dich dugc khudy chira
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axit 2-amino-4-metyl-benzoic (300 mg, 1,99 mmol) trong THF (6 mL), va khudy trong
1 gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khoi d4u). Pha loang hdn hop
phan ting bing nude (30 mL), chiét bing EtOAc (3 x 25 mL). Lam kho c4c phan chiét
hitu co két hop trén NaySOq, ¢6 dic dudi ap sudt giam dé thu duge hop chét tho, hop
chét nay dugc tinh ché bang phuong phép sdc ky cot nhanh (100-200 silicagel, 5 g, 50%
EtOAc-hexan) dé tao ra 2-amino-4-metyl-benzamit (190 mg, 64%) la chét rin mau

trang.

I'H NMR [300 MHz, DMSO-d6]: § 7,62 (brs, 1H), 7,42 (d, J = 8,1 Hz, 1H), 6,93 (brs,
1H), 6,54-6,46 (m, 3H), 6,30- 6,27 (m, 1H), 2,15 (s, 3H).

Budc 2:
T
i 0 ACOH, ?ﬂv’%‘ 7ONH,
<R N ﬂ_&e’{‘ shugs dp treng phong. 2@l A ot
L™ (o — 7 7
AN, !Mﬁ Béx 2 @§$Mﬁﬂg&faﬁ
2 o3 4 D

B4 sung anhydrit suxinic (151 mg, 1,52 mmol) & nhi¢t d trong phong vao dung
dich duoc khudy chira 2-amino-4-metyl-benzamit (190 mg, 1,27 mmol) trong AcOH (5
mL), va khudly trong 2 gid (TLC cho thdy su tiéu thu hoan toan nguyén li¢u khoi dau).
Pha loang hdn hop phan g bang nuée (20 mL), chét rin dugc két tia, loc va 1am kho
trong chan khong dé thu dugc axit 4-(2-carbamoyl-5-metyl-anilino)-4-oxo-butanoic
mong muén (250 mg, 89%) ma né duge st dung trong budc tiép theo khong can tinh

ché thém.

'H NMR [300 MHz, DMSO-dg]: 6 12,37 (brs, 1H), 11,88 (s, 1H), 8,33 (s, 1H), 8,20 (s,
1H), 7,70 (d, J= 8,1 Hz, 1H), 7,64 (s, 1H), 6,91 (d, J = 7,8 Hz, 1H), 2,53-2,50 (m, 4H),
2,31 (s, 3H).

LCMS: m/z: 273,50 [M+Na]".

Budce 3:
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Lo

Axit 4-(2-carbamoyl-5-metyl-anilino)-4-oxo-butanoic (250 mg, 1 mmol) dugc
két hop trong NaOH 2N (10 mL) va dugc hdi luu trong 3 gio (TLC cho thdy su tiéu thu
hoan toan nguyén liéu khoi ddu), 1am lanh xuéng 0 °C va axit héa bang AcOH t6i khi
pH = 4, trong qua trinh nay, chét rén duoc két taa. Chét ran duge loc va lam kho trong
chan khong dé tao ra axit 3-(7-metyl-4-oxo-3H-quinazolin-2-yl)propanoic (220 mg,

95%) ma n6 dugc st dung trong bude tiép theo khong can tinh ché thém.

LCMS: m/z: 233,45 [M+H]".

Budc 4:
? %, -CM EDC.HCS HOBL, o f:\j,,cm
Sy BIPEA, DMF, s 4 . -
/@f‘smﬂ N/E\;j ﬁa&gﬁg;fs!@ng,-&z‘:; [T Q@{"LL‘HH 'z’fmm&”
it oW I — L _ L
Nw Hi HN-M,."J HE] Buscd ’Mﬁ—'ﬁw\r{'”* S
5 G 4

B6 sung EDC-HCI (185 mg, 0,97 mmol), HOBt (130 mg, 0,97 mmol) va DIPEA
(0,46 mL, 2,58 mmol) ¢ nhiét do trong phong vao dung dich duogc khqu chtra axit 3-
(7-metyl-4-oxo-3H-quinazolin-2-yl)propanoic (150 mg, 0,65 mmol) va 6-piperazin-1-
ylpyridin-3-cacbonitril hydroclorua (173 mg, 0,78 mmol) trong DMF (4 mL), va khudy
trong 4 gio (TLC cho thdy su tiéu thu hoan toan nguyén li¢u khoi dau). Rot hon hop
phan ng vao trong nude lanh (25 mL), khudy trong 10 phut, trong qua trinh nay, chét
rén duoc két tia. Chat rin duge loc, lam kho trong chan khong, rira bang Et,O (20 mL)
va hexan (20 mL) dé thu dugc 6-[4-[3-(7-metyl-4-oxo0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (75 mg, 29%) 1a chét rin mau tring
nhat.
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'H NMR [300 MHz, DMSO-dg]: 6 12,1 (s, 1H), 8,52 (s, 1H), 7,96-7,87 (m, 2H), 7,33
(s, 1H), 7,26 (d, J= 8,1 Hz, 1H), 6,94 (d, J=9,3 Hz, 1H), 3,78 (brs, 2H), 3,65 (brs, 4H),
3,57 (brs, 2H), 2,87 (brs, 4H), 2,39 (s, 3H).

LCMS: m/z: 403,69 [M+H]*,

Vi du 16 — Téng hop 6-[4-[3-(8-metyl-4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-
1-yl]pyridin-3-cacbonitril

Budce 1:

EDC.HCI, HOBL.NH3, o
_ DIPEA, DMF, .
OH  nhiér 43 trong phong, 6 gl [ ’““*‘[ NHz
2

Bb sung EDC-HCI (0,948 g, 4,97 mmol), HOBt-NH;s (0,745 g, 4,97 mmol) va
DIPEA (1,76 mL, 9,93 mmol) & nhiét d¢ trong phong vao dung dich dugc khudy chira
axit 2-amino-3-metyl-benzoic (0,5 g, 3,31 mmol) trong THF (15 mL), va khudy trong 6
gio (TLC cho thdy su chuyén héa hoan toan nguyén liéu khéi d4u). Pha lodng hdn hop
phan tmg bing nuée (30 mL) va chiét bing EtOAc (3 x 100 mL). Rura céc phén chiét
hitu co két hop bing nude (2 x 50 mL), nuée mudi (40 mL), lam kho trén Na;SO4 va ¢d
dac dudi ap suét giam dé thu duoc phan cin tho. Nguyén liéu thd duge tinh ché bang
phuong phép sdc ky cot (100-200 silicagel, 20 g, 50% EtOAc-hexan) dé tao ra 2-amino-

3-metyl-benzamit (0,3 g, 60%) 1a chét rén mau tring.
LCMS: m/z: 151,09 [M+H] ™.
Budce 2:

Acan axefic, ;
2hugs & trong phng. 4 g

Bude 2
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B6 sung anhydrit suxinic ¢ nhiét do trong phong vao dung dich dugc khudy chira
2-amino-3-metyl-benzamit (0,3 g, 2,0 mmol) trong AcOH (3 mL), va khudy trong 4 gid
(TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi du). R6t hon hop phan Gmg vao
trong nudc da lanh (10 mL) va khudy trong 30 phut, trong qua trinh nay, chét ran dugc
két tha. Chét rin duge loc, rira bing nude (20 mL), axeton lanh (5 mL) va 1am kho trong
mdi truong chan khong cao dé tao ra axit 4-(2-carbamoyl-6-metyl-anilino)-4-oxo-

butanoic (280 mg, 56%) 1a chét rén mau tring.
LCMS: m/z: 251,48 [M+H]".
Budc 3:

ZM NalH,

T e, 2 e

Bime 3

Axit 4-(2-carbamoyl-6-metyl-anilino)-4-oxo-butanoic (0,28 g, 1,12 mmol) trong
dung dich nu6c NaOH 2N (5 mL) duogc khudy & 100 °C trong 2 git (TLC cho thay su
tiéu thu hoan toan nguyén li¢u khaoi d4u). Lam lanh hdn hop phén ung xudng 0 °C va
axit hoa bang dung dich nuéc HCI 2N t6i khi pH = 3-4 trong qua trinh nay, chét ran
mau tring két taa. Huyén phu dugc khudy & 0 °C trong 30 phut, loc, rira bang nude (20
mL), axeton lanh (5 mL) va 1am kho trong mdi truong chén khong cao dé tao ra axit 3-
(8-metyl-4-oxo0-3H-quinazolin-2-yl)propanoic (180 mg, 69%) la chét rén mau tring
nhat.

LCMS: m/z: 233,45 [M+H]".

Budc 4:
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N T3P, DIPEA,
DM, asid

g ylaong Bl
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Bass 4

B4 sung DIPEA (0,23 mL, 1,29 mmol) va T3P (0,27 mL, 0,86 mmol) & nhiét do
trong phong vao dung dich duoc khudy chira axit 3-(8-metyl-4-oxo-3H-quinazolin-2-
yl)propanoic (100 mg, 0,43 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua
(97 mg, 0,52 mmol) trong DMF (3 mL), va khudy trong 3 gid (TLC cho thay su tiéu thy
hoan toan nguyén li¢u khoi dau). Lam dimng hdn hgp phan tng bing nude (10 mL) va
chiét bang EtOAc (3 x 60 mL). Rira cac phan chiét hitu co két hop bang nuéc lanh (3 x
30 mL), nu6c mudi (20 mL), lam kho trén NaxSO4 va ¢b ddc dudi 4p suat giam dé thu
duoc phin can tho. Nguyén lidu thd dugc tai két tinh tir axetonitril (5 mL) dé tao ra 6-
[4-[3-(8-metyl-4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin- 1-yl]pyridin-3-

cacbonitril (60 mg, 34%) 1a chat rin mau tring.

' NMR [300 MHz, DMSO-de]: § 12,20 (brs, 1H), 8,51 (d, J= 2,1 Hz, 1H), 7,92-7,86
(m, 2H), 7,60 (d, J = 6,9 Hz, 1H), 7,31 (t, J = 7,5 Hz, 1), 6,93 (d, J = 9,0 Hz, 1H),
3,77-3,75 (m, 2H), 3,66-3,65 (m, 4H), 3,59-3,57 (m, 2H), 2,90 (s, 4H), 2,46 (s, 3H).

LCMS: m/z: 403,68 [M+H] *.

Vi du 17 — Téng hop 6-[4-[3-(5-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-cacbonitril

Ji — = EQC HCI, HOBI, F o [«f‘*‘?f L
. A DIPEA, DMF, shigr do i
@ NE‘T * HHL_;‘J {yﬁj CH woag phing, T it ’E‘jz"’f&“?‘&ﬁ i,fa el N‘f

Al VO
5
B sung 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua (283 mg, 1,265
mmol), EDC-HCI (302 mg, 1,582 mmol), HOBt (213 mg, 1,582 mmol) va DIPEA (0,56
mL, 3,164 mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-(5-flo-
4-ox0-3H-quinazolin-2-yl)propanoic (250 mg, 1,054 mmol) trong DMF (5 mL), va
khudy trong 7 gior (TLC cho thay su tiéu thu hoan toan nguyén lig¢u khéi dau). Pha lodng
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hén hop phan ting bang nude (1 x 80 mL), khudy trong 5 phit & nhiét d trong phong,
chét rin ma két tia trong qua trinh nay duoc loc, rira bang nude (1 x 70 mL), lam kho
trong moi trudng chan khong cao dé tao ra 6-[4-[3-(5-flo-4-oxo-3H-quinazolin-2-
yl)propanoyl|piperazin-1-yl]pyridin-3-cacbonitril (120 mg, 23 %) 1a chét rin mau vang
nhat.

IH{ NMR [300 MHz, DMSO-dg]: 8 12,20 (brs, 1H), 8,51 (d, J = 2,1 Hz,1H), 7,88 (dd, J
=923, 2,4 Hz, 1H), 7,73-7,67 (m, 1H), 7,35 (d, J = 8,1 Hz, 1H) 7,21-7,15 (m, 1H), 6,94
(d,J= 9,3 Hz, 1H), 3,81-3,74 (m, 2H), 3,68-3,62 (m, 4H), 3,58-3,53 (m, 2H), 2,87 (s,
4T).

LCMS: m/z: 407,60 [M+H]".

Vi du 18 — Tong hop 6-[4-[3-(6-flo-4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-cacbonitril

_ 2 i j Tgp BIBEA,
F HH DMF g il

B sung DIPEA (0,2 mL, 1,27 mmol) va T3P (0,3 mL, 0,85 mmol) & nhiét do
trong phong vao dung dich dugc khudy chua axit 3-(6-flo-4-oxo-3H-quinazolin-2-
yl)propanoic (100 mg, 0,42 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua
(95 mg, 0,51 mmol) trong DMF (2 mL), va khudy trong 4 gio (TLC cho thay su tiéu thu
hoan toan nguyén liéu khoi dAu). Lam dirng hdn hop phéan tng bang nude (10 mL) va
chiét vao trong EtOAc (3 x 40 mL). Rura céc phan chiét hitu co két hop bang nuéc lanh
(3 x 30 mL), nudc mubi (20 mL), 1am kho trén NaaSO4va c6 dic dudi ap sudt giam dé
thu dwgc phan cin thd con lai. Nguyén liéu tho dugc tinh ché bang phuong phép sdc ky
¢t (100-200 silicagel, 10 g, 5% MeOH-DCM) dé tao ra 6-[4-[3-(6-flo-4-0x0-3H-
quinazolin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (60 mg, 35%) la chét

rdn mau trang.

'H NMR [400 MHz, DMSO-de]: 6 12,33 (brs, 1H), 8,51 (d, J = 2,1 Hz, 1H), 7,88 (dd, J
~9.,0,2,1 Hz, 1H), 7,74 (d, J= 8,1 Hz, 1H), 7,64-7,62 (m, 2H), 6,93 (d, J= 9,3 Hz, 1H),
3,77-3,56 (m, 8H), 2,88 (s, 4H).
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LCMS: m/z: 407,61 [M+1]".

Vi du 19 — Téng hop 6-[4-[3-(7-flo-4-0x0-3H-quinazolin-2-yl)propanoyljpiperazin-1-
yl]pyridin-3-cacbonitril

Budce 1:

EDC.HCI
HOBL.NH;,
DIPEA,THF,

h OH aiié 8 trong phbag, 1 26

e

Bz i

Bb sung EDC-HCI (553 mg, 2,90 mmol), HOBt-NH; (435 mg, 2,90 mmol),
DIPEA (1,03 mL, 5,79 mmol) & nhiét d9 trong phong vao dung dich dugc khqu chira
axit 2-amino-4-flo-benzoic (300 mg, 1,93 mmol) trong THF (6 mL), va khudy trong 1
gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi dAu). Pha lodng hon hgp phan
{mg biing nude (25 mL) va chiét bing EtOAc (3 x 20 mL). Lam khé céc phan chiét hiru
co két hop trén NaySOs, c6 dic dudi dp sudt giam dé thu dugc phén cin tho ma phan
nay dugc tinh ché bing phuong phép sdc ky cot nhanh (silicagel 100-200 16, 5g, 50%

EtOAc-hexan) dé tao ra 2-amino-4-flo-benzamit (195 mg, 65%) 1a chét rin mau tring.

'H NMR [300 MHz, DMSO-ds]: 6 7,71 (brs, 1H), 7,61-7,56 (m, 1H), 7,07 (brs, 1H),
6.89 (s, 2H), 6,42 (dd, J=2.7, 12,0 Hz, 1H), 6,30-6,23 (m, 1H).

Budc 2:

&

i AcOH, ghigsds
NH, -+ S

oy phong, 2 @i
8

NHg X Buoe 2

o
3

B6 sung anhydrit suxinic (151 mg, 1,51 mmol) ¢ nhiét d trong phong vao dung
dich dugc khudy chira 2-amino-4-flo-benzamit (195 mg, 1,26 mmol) trong AcOH (4
mL), va khudy trong 2 gio (TLC cho thay su tiéu thu hoan toan nguyén li¢u khai dau).
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Pha loang hdn hop phén ng bang nude (20 mL), trong qua trinh nay, chit rin duogc két
tia. Chét ran dugc loc, 1am kho trong chan khong dé thu duoc axit 4-(2-carbamoyl-5-
flo-anilino)-4-oxo-butanoic (260 mg, 81%) ma né dugc st dung trong budce tiép theo

khong can tinh ché thém.

I NMR [300 MHz, DMSO-dg]: 6 12,10 (s, 1H), 8,40-8,26 (m, 3H), 7.92-7,87 (m, 1H),
7,79 (brs, 1H), 7,00-6,93 (m, 1H), 2,56-2,49 (m, 4H).

Buoc 3:

2M MaOH,
had Jn, 3 iy E
Budc 3 - _OH
F [
0

Dung dich dugc khudy chia axit 4-(2-carbamoyl-5-flo-anilino)-4-oxo-butanoic
(250 mg, 0,98 mmol) trong NaOH 2N (10 mL) dugc hdi luu trong 3 gio (TLC cho thy
su tiéu thu hoan toan nguyén liéu khoi dAu). Lam lanh hdn hop phan tng xubng 0°C,
axit hoa bang AcOH t¢i khi pH = 4, trong qud trinh nay, chét rén duoc két tia. Chat ran
duoc loc va 1am kho trong chin khong dé tao ra axit 3-(7-flo-4-oxo-3H-quinazolin-2-
yl)propanoic (210 mg, 90%) ma né dugc sir dung trong budc tiép theo khong can tinh

ché thém.

LCMS: m/z: 237,43 [M+H]".

Budc 4:
%’ 3’1” JCN EDC HEL HOBL, o fx?'\]f@”
oy ; DIFEA, DEIF, shaeris . i s B
,;I«l f ?H ,.f"‘\N»f}"s Mf«}" xm‘;gp&&zgﬁ&pﬁé o ) o '"!J""NH e T Y
A e e OH e [ - I f N | A
(2 N N i FIN J Boiee 4 I N B
5 s F “ L i B
5 HCi e}
6

B6 sung EDC-HCI (181 mg, 0,95 mmol), HOBt (130 mg, 0,95 mmol) va DIPEA
(0,45 mL, 2,54 mmol) & nhi€t d trong phong vao dung dich dugc khuéy chtra axit 3-
(7-flo-4-ox0-3H-quinazolin-2-yl)propanoic (150 mg, 0,63 mmol) va 6-piperazin-1-
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ylpyridin-3-cacbonitril;hydroclorua (174 mg, 0,76 mmol) trong DMF (4 mL), va khudy
trong 4 gio (TLC cho thdy su tiéu thy hoan toan nguyén liéu khéi dau). Rét hdn hop
phan g vao trong nude lanh (25 mL), trong qua trinh nay, chit rin dugc két tia. Chat
ran dugc loc, 1am kho trong chan khong va rira bing Et,0 (20 mL), hexan (20 mL),
pentan (20 mL), EtOAc (15 mL) va lai lam kho trong chén khong dé tao ra 6-[4-[3-(7-
flo-4-0ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (110 mg,
43%) 1a chit rin mau trdng nhat.
IH NMR [300 MHz, DMSO-ds]: 6 12,30 (s, 1H), 8,51 (d, J=2,1 Hz, 1H), 8,15-8,10 (m,
1H), 7,88 (dd, J = 2,4, 9,6 Hz, 1H), 7,33-7,27 (m, 2H), 6,94 (d, J= 9.0 Hz, 1H), 3,80-
3,73 (m, 2H), 3,69-3,61 (m, 4H), 3,59-3,53 (m, 2H), 2,89 (s, 4H).
LCMS: m/z: 407,61 [M+H]".
Vi du 20 — Tdng hop 6-[4-[3-(8-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-cacbonitril
Budce 1:

EDC.HCI

o HOBtL.NH3, DIPEA,
L THF, hieras

([ TOH rons phong. 4 i
: ,Af'*»‘MHQ Birde 1

F
1

B4 sung EDC-HCI (738 mg, 3,86 mmol), HOBt-NH3 (580 mg, 3,86 mmol) va
DIPEA (1,38 mL, 7,73 mmol) & nhiét d trong phong vao dung dich dugc khudy chira
axit 2-amino-3-flo-benzoic (400 mg, 2,57 mmol) trong THF (10 mL), va khudy trong 4
gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi dAu). Pha loang hdn hgp phan
g bang nuéc (30 mL) va chiét bang EtOAc (3 x 40 mL). Lam kho cic phan chiét hitu
co két hop trén NaySOu, cb dic dudi ép sudt giam dé thu duoc hop chét thd, hop chat
nay dugc tinh ché bang phuong phap sdc ky cot nhanh (silicagel 100-200 16, 5g, 50%

EtOAc-hexan) dé tao ra 2-amino-3-flo-benzamit (250 mg, 63%) la chét rin mau tring.
LCMS: m/z: 155,42 [M+H]".

Budc 2:
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B4 sung anhydrit suxinic (389 mg, 3,89 mmol) & nhiét dJ trong phong vao dung
dich dugc khudy chira 2-amino-3-flo-benzamit (250 mg, 1,62 mmol) trong AcOH (5
mL), va khudy trong 2 gi (TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi dau).
Pha lodng hon hop phan Gng bang nuée (20 mL), trong qua trinh nay, chét rén dugc két
tiia. Chét rin dugc loc va 1am kho trong chan khong dé thu dugc axit 4-(2-carbamoyl-
6-flo-anilino)-4-oxo-butanoic (400 mg, 97%) ma n6 dugc st dung trong budc tiép theo

khong cin tinh ché thém.
LCMS: m/z: 255,42 [M+H]".
Budce 3:

2 M NaOH,

L Jurw, sihét 36
twong phing. 3 ;b

Buroc 3

Axit 4-(2-carbamoyl-6-flo-anilino)-4-oxo-butanoic (400 mg, 1,57 mmol) dugc
két hop trong NaOH 2N (10 mL) va gia nhiét ¢ nhiét do 100 °C trong 3 gio (TLC cho
thdy sy tiéu thu hoan toan nguyén li¢u khoi dau). Sau khi két thiic phan Gng, lam lanh
hdn hop phan ang xubng 0°C, axit hoa bing AcOH t6i khi pH = 4, trong qua trinh nay,
chét rdn duogc két tia. Chét ran dugc loc va lam kho trong chan khong dé tao ra axit 3-
(8-flo-4-ox0-3H-quinazolin-2-yl)propanoic (250 mg, 67%) ma no duoc st dung trong
bude tiép theo khong can tinh ché thém.

LCMS: m/z: 237,39 [M+H] .

Budc 4:
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TaF, DIFEA,
OMF, gy
woa platag, F g

Bige i
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‘F a Mi\v/'\g,OH

B sung T3P (0,3 mL, 0,95 mmol) va DIPEA (0,45 ml, 2,54 mmol) & nhiét do
trong phong vao dung dich dugc khudy chta axit 3-(8-flo-4-oxo-3H-quinazolin-2-
yl)propanoic (150 mg, 0,63 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua
(170 mg, 0,76 mmol) trong DMF (4 mL), va khudy trong 4 gio (TLC cho thdy su tiéu
thu hoan toan nguyén liéu khéi dau). R6t hon hop phan ung vao trong nude lanh (25
mL), trong qua trinh nay, chét rin duoc két tia. Chét rin dugc loc, 1am kho trong chén
khong, rira bang hexan (30 mL), cloroform (30 mL) va lai lam kho trong chan khong dé
tao ra 6-[4-[3-(8-flo-4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-
cacbonitril (80 mg, 23%) 1a chét rdn mau tréng nhat.

IH NMR [300 MHz, DMSO-d]: J 8,51 (d, J= 2,1 Hz, 1H), 7,90-7,87 (m, 2H), 7,65~
7,59 (m, 1H), 7,46-7,39 (m, 1H), 6,93 (d, J=9,0 Hz, 1H), 3,77 (brs, 2H), 3,64 (brs, 4H),
3,57 (brs, 2H), 2,90 (s, 4H).
LCMS: m/z: 407,61 [M+H]".
Vi du 21 — Tbéng hop  6-[4-[3-(4-ox0-3H-pyrido[3,2-d]pyrimidin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril
Bude 1:
0
o O AcOH, ‘Eﬂﬁﬂ%ﬁv ; N\JLNHE
" trong phong. 4 gio (/g\ '

Bude 1

OH

2 3 07

B6 sung anhydrit suxinic (0,26 g, 2,63 mmol) & nhigt do trong phong vao dung
dich dugc khudy chira 3-aminopyridin-2-carboxamit (0,3 g, 2,19 mmol) trong AcOH @3
mL), va khudy trong 4 gir (TLC cho thay su tiéu thy hoan toan nguyén li¢u khoi dau).
R6t hdn hop phan tng vao trong nudce da lanh (5 mL) va khudy trong 30 phut, trong qua
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trinh nay, chét rén dugc két tua. Chat rén duoc loc, rira biang nuée (10 mL), axeton lanh
(5 mL) va lam kho trong moi truong chén khong cao dé tao ra axit 4-[(2-carbamoyl-3-
pyridyl)amino]-4-oxo-butanoic (320 mg, 61%) ma n6 dugc su dung trong budc tiép theo
khong can tinh ché thém.

LCMS: m/z: 238,41 [M+H]".

Budc 2:

2H NaCH, v
100 °C, 2zi0 E |

Buec 2

Axit 4-[(2-carbamoyl-3-pyridyl)amino]-4-oxo-butanoic (300 mg, 1,27 mmol)
duoc két hop trong dung dich nuéc NaOH 2N (5 mL) va khudy & nhiét d6 100 °C trong
2 gio (TLC cho thdy sy tiéu thu hoan toan nguyén li¢u khéi d4u). Lam lanh hdn hop
phén ung xubng 0 °C va axit hoa bang dung dich nuéc HC1 t6i pH= 3-4, trong qué trinh
nay, chét rén mau tring két tia out. Hn hop phén tmg duge khudy & 0 °C trong 30 phit.
Chét rén dugc loc, rira bang nuée (10 mL), axeton lanh (4 mL) va lam kho trong moi
truong chan khong cao dé tao ra axit 3-(4-oxo-3H-pyrido[3,2-d]pyrimidin-2-
yl)propanoic (200 mg, 72%) ma n6 dugc st dung trong buée tiép theo khong can tinh

ché thém.

LCMS: m/z: 220,46 [M+H]".

Budce 3:
=GN TiP DIPEA o [5}'5"‘ [..,rc”
Jl J OMF, dnéeds Ty P N
P’ ”“ﬂ“,.x"’ “"“ QH ﬁN /’/l Barae 3 R SN’g -, ,f’*%(ﬁsNt,”/J
u HCI a

Bb sung DIPEA (0,3 mL, 1,37 mmol) va T3P (0,23 mL, 0,92 mmol) & nhiét do
trong phong vao dung dich dugc khudy chtra axit 3-(4-oxo-3H-pyrido|3,2-d]pyrimidin-
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2-yl)propanoic (100 mg, 0,46 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril
hydroclorua (104 mg, 0,55 mmol) trong DMF (3 mL), va khudy trong 4 gio (TLC cho
thdy su tiéu thu hoan toan nguyén li¢u khoi dAu). Lam dirmg hdn hop phan tng bang
nwée (10 mL) va chibt bing EtOAc (3 x 40 mL). Rira cac phén chiét hitu co két hop
bing nuée lanh (3 x 20 mL), nuée mudi (20 mL), lam kho trén NaxSO4 va cb ddc dudi
ap suét giam dé thu dugc phan cin thd. Nguyén liéu thd duge tinh ché bang phuong
phap séc ky cot (100-200 silicagel, 10 g, 5% MeOH-DCM dé tao ra 6-[4-[3-(4-oxo-3H-
pyrido[3,2-d]pyrimidin-2—y1)propanoy1]piperazin—1-yl]pyridin—3-cacbonitril (60 mg,
36%) 1a chét rdn mau tréng.

'H NMR [400 MHz DMSO-ds]: 6 12,50 (brs, 1H), 8,71 (dd, /= 4.0, 1,2 Hz, 1H), 8,50
(d, J=2,0 Hz, 1H), 7,95 (dd, J = 8,4, 1,6 Hz, 1H), 7,88 (dd, J = 9,2, 1,6 Hz, 1H), 7,73
(dd, J= 8,0, 4,0 Hz, 1H), 6,93 (d, J=9,2 Hz, 1H), 3,77-3,75 (m, 2H), 3,66-3,63 (m, 4H
), 3,57-3,55 (m, 2H), 2,90 (s, 4H).

LCMS: m/z: 390,69 [M+H]".

Vi du 22 - Téng hop  6-[4-[3-(4-ox0-3H-pyrido[3,4-d]pyrimidin-2-
yl)propanoyl|piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:
0 O AcOM, mtrts Ao,
-“Q: fronp phong, 22 giby ( NHE
N, - Budc 1
1 2 3 0

B4 sung anhydrit suxinic (262 mg, 2,62 mmol) ¢ nhiét do trong phong vao dung
dich dugc khudy chira 3-aminopyridin-4-carboxamit (300 mg, 2,1 & mmol) trong AcOH
(6 mL) va khudy trong 22 git (TLC cho thay su tiéu thu hoan toan nguyén li¢u khai
du). Pha loang hdn hop phéan tmg bang nuéc (20 mL), trong qua trinh nay, chét rin

duogc két tia. Chét ran duogc loc va lam kho trong chén khong dé thu dugc axit 4-[(4-
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carbamoyl-3-pyridyl)amino]-4-oxo-butanoic (430 mg, 83%) ma nd duogc stt dung trong

bude tiép theo khong can tinh ché thém.
LCMS: m/z: 238,52 [M+H]".

Budc 2:

28 NalH,

i v 4 gy

Bartic 2

Axit 4-[(4-carbamoyl-3-pyridyl)amino]-4-oxo-butanoic (430 mg, 1,81 mmol)
dugc két hop trong NaOH 2N (8,6 mL) va dugc hdi Ivu trong 4 gio (TLC cho thiy su
tiéu thu hoan toan nguyén liéu khoi d4u). Sau khi hoan thanh phan ng, lam lanh hén
hop phén tng xubng 0°C, axit hoa bang AcOH t6i khi pH = 4, trong qua trinh nay, chét
rin dugc két tha. Chét rén duoc loc va lam kho trong chén khong dé tao ra axit 3-(4-
oxo-3H-pyrido[3,4-d]pyrimidin-2-yl)propanoic (380 mg, 96%) ma nd dugc st dung

trong budc tiép theo khong can tinh ché thém.

LCMS: m/z: 220,42 [M+H]",

Buéc 3:
: T4P. DIPEA, _ e EH
i '\],cn BME, e di ?L [ff*"‘ J“‘
= i b g sm - S N
&f | NH * _,f"\ .:-'[: cugphong 55 ’d%[ HH rj\il# W
S T H By 3 Wi oo, ¥ SRR |
N ) NSy
O o
4 5

B4 sung TsP (0,87 mL, 1,36 mmol), DIPEA (0,64 mL, 3,65 mmol) & nhiét do
trong phong vao dung dich dugc khudy chtra axit 3-(4-oxo-3H-pyrido[3,4-d]pyrimidin-
2-yl)propanoic (200 mg, 0,91 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril
hydroclorua (245 mg, 1,09 mmol) trong DMF (5 mL), va khudy trong 4 gio (TLC cho
thdy su tiéu thy hoan toan nguyén li¢u khai dau). Hon hop phéan tmg dugc pha loang (30
mL), chiét bing EtOAc (3 x 15 mL). Lam kho céc phin chiét hiru co két hop trén
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NazSOq, ¢6 dic dudi ap sudt giam dé thu duoc hop chat tho, hop chét nay dugc tinh ché
bing phuwong phap sic ky cot (silicagel 100-200 16, 4 g, 5% MeOH-DCM) dé tao ra 6-
[4-[3-(4-0x0-3H-pyrido[3,4-d]pyrimidin-2-yl)prop anoyl]piperazin-1-yl]pyridin-3-
cacbonitril (45 mg, 13%) la chét rén mau tring.

'H NMR [400 MHz, DMSO-ds]: § 12,55 (s, 1H), 8,94 (s, 1H), 8,59 (d, /= 4,8 Hz, 1H),
8,51-8,50 (m, 1H), 7,91-7,87 (m, 2H), 6,94 (d, /= 9,2 Hz, 1H), 3,77 (brs, 2H), 3,65 (brs,
4H), 3,56 (brs, 2H), 2,92 (brs, 4H).

LCMS: m/z: 390,70 [M+H]".

Vi du 23 - Téng hop  6-[4-[3-(4-0x0-3H-thieno[2,3-d]pyrimidin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:

o] 9 . NHg

) | AcOH, ©O= . o

SMHy i o nhiét a5 weng phibng, ? gid N v ‘LL‘
&8 ~ — - SOy T ToH
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B& sung anhydrit suxinic (253 mg, 2,53 mmol) & nhiét do trong phong vao dung
dich dugc khudy chita 2-aminothiophen-3-carboxamit (300 mg, 2,11 mmol) trong axit
axetic (3 mL). Khudy hdn hgp phan tng ¢ nhiét do trong phong trong 2 gi0. (TLC cho
thdy su tiéu thy hoan toan nguyén ligu khoi dau). Sau do, pha loang hdn hgp phén tng
b%mg nudce (20 mL) va su két tia dugc hinh thanh. Hon hop dugce loc va lam kho chét
ran thu dugce trong chan khong dé tao ra axit 4-[(3-carbamoyl-2-thienyl)amino]-4-oxo-
butanoic (410 mg, 69%), ma nd duge sir dung trong budc tiép theo khong can tinh ché

thém.

' NMR [400 MHz, DMSO-ds]: 6 12,20 (s, 1H), 12,14 (s, 1H), 7,89 (s, 1H), 7,50 (brs,
1H), 7,39 (d, J = 5,6 Hz, 1H), 6,93 (d, J = 6,0 Hz, 1H), 2,67 (t. /= 6,4 Hz, 2H), 2,56 (1,
J=6,8 Hz, 2H).

LCMS: m/z: 265,40 [M+Na]".

Budc 2:
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Axit 4-[(3-carbamoyl-2-thienyl)amino]-4-oxo-butanoic (350 mg, 1,44 mmol)
duogc tao huyén phu trong NaOH 2N (7 mL) & nhiét do trong phong. Gia nhiét hdn hop
thu duge & 100 °C trong 4 gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khéi
d4u). Sau khi hoan thanh phan tmg, lam lanh hdn hop phan tng xubng 0 °C, axit hoa
bang AcOH (pH=4). Chét rén dugc tao ra, thu gom bang cach loc va 1am kho trong chan
khong dé tao ra axit 3-(4-0x0-3H-thieno[2,3-d]pyrimidin-2-yl)propanoic (290 mg,

90%), ma n6 dugc st dung trong budc tiép theo khong can tinh ché thém.

LCMS: m/z: 225,38 [M+H]*,

Budc 3:
s J:?"é
] T e
o s CN  TiF. DIFEA, By Aol
e [ ] DM uhaérgs *"f?'L N (NN
ra # R rong plomgz, 4 g 5 | o . ]
s P O e e
4 @ HEI 5

Bb sung T5P (0,85 mL, 1,33 mmol), DIPEA (0,62 mL, 3,568 mmol) ¢ nhiét do
trong phong vao dung dich duogc khudy chtra axit 3-(4-oxo-3H-thieno[2,3-d]pyrimidin-
2-yl)propanoic (200 mg, 0,89 mmol) va 6-piperazin-1-ylpyridin-3-cacbonitril
hydroclorua (239 mg, 1,07 mmol) trong DMF (5 mL). KhuAy hon hop phan tng ¢ nhiét
do trong phong trong 4 gio. (TLC cho thay su tiéu thu hoan toan nguyén liéu khéi dau).
H3n hop phan tmg dugc pha lodng (30 mL), chiét bang EtOAc (3 x 30 mL). Céc 16p
hitu co két hop dugce 1am kho trén NazSO4, 1am bay hoi dung m6i dudi ap sut giam dé
thu dugc hop chat thd. San phém tho thu duge dugc tinh ché bang phuong phap sic ky
cdt (100-200 silicagel, 4 g, 5% MeOH-DCM) dé tao ra 6-[4-[3-(4-oxo-3H-thieno[2,3-
d]pyrimidin-2-yl)propanoyl]piperazin—1-yl]pyridin-3-cacbonitril (80 mg, 22%) 1a chét

ran mau trang.
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'H NMR [400 MHz, DMSO-d]: § 12,38 (s, 1H), 8,50 (d, J= 2,0 Hz, 1H), 7,88 (dd, J =
2.4,9.2 Hz, 1H), 7,45 (d, J= 6,0 Hz, 1H), 7,32 (d, J = 5,6 Hz, 1H), 6,93 (d, /=9,2 Hz,
1H), 3,77-3,74 (m, 2H), 3,65-3,62 (m, 4H), 3,57-3,55 (m, 2H), 2,92-2,84 (m, 4H).
LCMS: m/z: 395,62 [M+H]*,

Vi du 24 — Toéng hop  6-[4-[3-(4-ox0-3H-thieno[3,2-d]pyrimidin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril

Budc 1:

18 NahH.
100 G, 2 gid
S——
Bude 1

Dung dich duogc khudy chtra metyl 3-aminothiophen-2-carboxylat (2 g, 12,72
mmol) trong natri hydroxit 1M (14 mL, 14 mmol) dwgc gia nhi¢t & 100 °C trong 2 gio
(TLC cho théy sy tiéu thy hoan toan nguyén liéu khéi dau). Pua hdn hop phan Gng vé
nhiét do trong phong, axit hoa bang HCI IN t6i khi pH = 2 va chiét bang 50% THEF-
EtOAc (2 x 100 mL). Lam kho c4c phan chiét hitu co két hop trén NaxSOs, c6 dc dudi
ap sudt giam dé thu dugc san pham thd ma san pham nay dugc rira bang n-pentan (2 X
20 mL) dé tao ra axit 3-aminothiophen-2-carboxylic (1,4 g, 77%) ma n6 dugc s dung

trong budc tiép theo khong can tinh ché thém.
LCMS (ESI+): m/z: 144,30 [M+H]".

Buée 2:

ChL N}%mﬁce

' THEF,
OH  gooC, 480

Bude 2

Dung dich chira axit 3-aminothiophen-2-carboxylic (1 g, 6,99 mmol) va CDI
(1,24 g, 7,69 mmol) trong THF (20 mL) dugc gia nhiét & 60 °C trong 1 gid, sau d6 dung
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dich nuéc amoniac 25% (16 mL) dugc bd sung va tiép tuc & nhiét do 60°C trong 3 gio
(TLC cho thy sy tiéu thu hoan toan nguyén lidu khéi dau). Pua hon hop phéan ting vé
nhiét do trong phong va chiét bang EtOAc (2 x 75 mL); rira cac phan chiét hitu co két
hop bang nuéc mudi (40 mL), 1am kho trén NazSOa, cd ddc dudi ap sudt giam dé thu
dugc phan cin thd ma phan nay duogc tinh ché bang phuwong phép sdc ky cdt (100-200
silicagel, 20 g, 50-75% EtOAc-hexan) dé tao ra 3-aminothiophen-2-carboxamit (400

mg, 40%) 1a chat rén mau tring nhat.
LCMS (ESI+): m/z: 143,33 [M+H]".

Budc 3:
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B6 sung anhydrit suxinic (277 mg, 2,77 mmol) vao huyén phu dugc khudy chira
3-aminothiophen-2-carboxamit (390 mg, 2,74 mmol) trong AcOH (10 mL), va khudy &
nhiét do trong phong trong 2 gid (TLC cho thay su tiéu thu hoan toan nguyén liéu khéi
d4u). Lam ding hdn hgp phan tng bang nuéc (40 mL), khudy trong 15 phut, phén két
tia duoc loc, rira bang nuéce (10 mL) va lam khd dé thu duoc axit 4-[(2-carbamoyl-3-

thienyl)amino]-4-oxo-butanoic (585 mg, 88%) 1a chit rin mau tring.

LCMS (ESI+): m/z: 243,40 [M+H]".

Buéc 4:

x :
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‘i‘ﬁ\ NH; B0°C.280 s -

- : Buded %L-’ﬂ\mﬁiwfx oH
_5;-\‘!,» s AH n’ﬂ
d V\HF 5 o

5 0O

Dung dich chira axit 4-[(2-carbamoyl-3-thienyl)amino]-4-oxo-butanoic (500 mg,
2,07 mmol) trong dung dich natri hydroxit 2N (16 mL, 32 mmol) duge khudy & 80 °C
trong 2 gio (LCMS cho théy su tiéu thy hoan toan nguyén ligu khoi d4u). Dua hdn hop
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phan ung v& nhiét do trong phong, axit hoa bang AcOH t6i khi pH = 5, chit két tia mau
tring duoc loc, rira bang nuée (20 mL), [am kho dudi ap sudt giam dé thu duoc axit 3-

(4-oxo0-3H-thieno[3,2-d]pyrimidin-2-yl)propanoic (330 g, 72%) la chét rin mau trang.

LCMS (ESIH): m/z: 225,42 [M+H]",

Budc 5:
T4, DIPEA, ﬁ Py
CN pMF, nhid [ L
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B4 sung dung dich T3P 50% trong EtOAc (0,85 mL, 1,34 mmol) ¢ nhiét do trong
phong vao dung dich dugc khudy chira axit 3-(4-oxo-3H-thieno[3,2-d]pyrimidin-2-
yl)propanoic (200 mg, 0,89 mmol), 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua
(240 mg, 1,07 mmol) va DIPEA (0,31 mL, 1,78 mmol) trong DMF (10 mL), va khudy
trong 3 gio (LCMS cho thdy sy tiéu thu hoan toan nguyén liéu khéi dau). Lam dimg hdn
hop phan tmg bing nuéc (60 mL) va chiét bing DCM (2 x 50 mL). Rira céc phin chiét
hitu co két hop bang nuée mudi (20 mL), 1am kho trén Na,SO4 va c6 dic dudi dp suét
giam dé thu dugc san pham thd ma san pham nay dugc tinh ché bang phuong phép sdc
ky cot (100-200 silicagel, 20 g, 2-4% MeOH-DCM) dé tao ra 6-[4-[3-(4-oxo0-3H-
thieno[3,2-d]pyrimidin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (60 mg,
17%) 1a chét rdn mau tring nhat.

'H NMR [400 MHz, DMSO-ds]: 6 12,37 (s, 1H), 8,50 (d, J=2,0 Hz, 1H), 8,12 (d, J =
5.2 Hz, 1H), 7,88 (dd, J = 5,6, 9,2 Hz, 1H), 7,29 (d, J= 5,2 Hz, 1H), 6,93 (d, /= 9.2 Hz,
1H), 3,80-3,72 (m, 2H), 3,68-3,61 (m, 4H), 3,59-3,55 (m, 2H), 2,92-2,85 (m, 4H).

LCMS (ESIH): m/z: 395,63 [M+H]".

Vi du 25 — Tbéng hop  6-[(2S)-2-metyl-4-[3-(4-0ox0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril

Budec 1:
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B sung K»COs (863 mg, 6,25 mmol) va Cu(MeCN)4PFs (18 mg, 0,05 mmol)
vao dung dich dugc khudy chira tert-butyl (3S)-3-metylpiperazin-1-carboxylat (500 mg,
2,50 mmol) va 6-clopyridin-3-cacbonitril (415 mg, 3,0 mmol) trong DMSO (10 mL).
Gia nhiét hdn hop phan tng & 140 °C trong 2 gio (TLC cho thiy sy tiéu thu hoan toan
nguyén liéu khoi d4u). Pua hdn hgp phan tng vé nhiét do trong phong, pha loang bang
nude (20 mL) va chiét bang EtOAc (3 x 50 mL). Rura cac phin chiét hiru co két hop
bang nude (2 x 30 mL) va nudce mudi (40 mL), 1am kho trén NaSOq va c¢d didc dudi ap
suét giam dé thu duge phan cin thd ma phan nay dugc tinh ché bang phuong phap sdc
ky cot (100-200 silicagel, 15 g, 30% EtOAc-hexan) dé tao ra tert-butyl (3S)-4-(5-xyano-
2-pyridyl)-3-metyl-piperazin-1-carboxylat (260 mg, 34%) la chét rin mau tring nhat.

LCMS: m/z: 303,60 [M+H]".

Budc 2:
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B6 sung HCI 4N trong dioxan (5 mL) vao dung dich dugc khudy chira ert-butyl
(3S)-4-(5-xyano-2-pyridyl)-3-metyl-piperazin-1-carboxylat (260 mg, 0,86 mmol) trong
DCM (5 mL), 1am lanh xubng 0 °C. Pua hdn hgp phan tng vé nhiét do trong phong va
khudy trong 4 gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khoi dau). Co dic
hdn hop phén Gmg dudi ap sudt giam dé thu duoc phan cin thd ma phan nay dugc rira
bing EtO (5 mL) va l1am kho trong mdi trudong chén khong cao dé tao ra 6-[(2S)-2-
metylpiperazin-1-yl]pyridin-3-cacbonitril hydroclorua (120 mg, 68%) la chit ran mau

tréng nhat.

LCMS: m/z: 203,45 [M+H]".
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B6 sung T3P (0,3 mL, 0,92 mmol, 50% trong DMF) va DIPEA (0,25 mL, 1,38
mmol) vao dung dich dugc khudy chta 6-[(2S)-2-metylpiperazin-1-yl]pyridin-3-
cacbonitril hydroclorua (100 mg, 0,46 mmol) va axit 3-(4-oxo-3H-quinazolin-2-
yl)propanoic (111 mg, 0,55 mmol) trong DMF (5 mL), lam lanh xuéng 0°C. Lam 4m
hdn hop phan tng 1én nhiét do trong phong va khudy trong 8 gi (TLC cho thay sy tiéu
thu hoan toan nguyén liéu khoi dAu). Lam dimg hdn hop phén tng bang nude (20 mL)
va chiét bing EtOAc (3 x 60 mL). Rira cac phan chiét hitu co két hop bang nudc lanh
(3 x 30 mL), nuéc mudi (40 mL), lam kho trén Na;SO4 va ¢b dic dudi ap sudt gidm dé
thu duogc phén can thd ma phan nay dugce tinh ché bang phuong phap sdc ky cot (100-
200 silicagel, 8 g, 5% MeOH-EtOAc) dé tao ra 6-[(2S)-2-metyl-4-[3-(4-0x0-3H-
quinazolin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (40 mg, 21%) la chat

ran mau trang.

IH NMR [300 MHz, DMSO-d¢]: 6 12,28 (s, 1H), 8,52 (d, J= 1,8 Hz, 1H), 8,06 (d, J =
7,5 Hz, 1H), 7,88 (dd, J = 1,8 Hz, J= 9,0 Hz, 1H), 7,76-7,17 (m, 1H), 7,51 (d, /= 8,1
Hz, 1H), 7,44 (t, J=17,5 Hz, 1H), 6,90 (d, J= 9,0 Hz, 1H), 4,66-4,58 (m, 1H), 4,25-4,14
(m, 2H), 4,05-3,87(m, 1H), 3,47 (d, J= 10,5 Hz, 1H), 3,12-2,99 (m, 2H), 2,91-2,84 (m,
4H), 1,20-98 (m, 3H).

LCMS: m/z: 403,66 [M+H]".

Vi du 26 - Téng hop 6-[(2R)-2-metyl-4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl|piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:
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B4 sung kali carbonat (690 mg, 5 mmol), Cu (MeCN)4PFs(18 mg, 0,05 mmol) &
nhiét do trong phong vao dung dich dugc khudy chia tert-butyl (3R)-3-metylpiperazin-
1-carboxylat (500 mg, 2,5 mmol), 6-clopyridin-3-cacbonitril (415 meg, 3 mmol) trong
DMSO (10 mL). Gia nhiét hdn hgp phan tng ¢ 140 °C trong 4 gio (TLC cho thay su
tiéu thu hoan toan nguyén liéu khoi dAus), dua vé nhiét do trong phong, pha lodng bang
nuée (30 mL) va chiét bang EtOAc (3 x 40 mL). Rira cac phin chiét hitu co két hop
bing nuée (30 mL), nude mudi (40 mL), 1am kho trén NazSO4 va 6 déic dudi dp suét
giam dé tao ra hop chét thd. Nguyén liéu th6 duge tinh ché bang phuong phap sdc ky
cot (silicagel 100-200 16, 7 g, 30% EtOAc-hexan) dé tao ra tert-butyl (3R)-4-(5-xyano-
2-pyridyl)-3-metyl-piperazin-1-carboxylat (415 mg, 55 %) 1a chit rin mau trdng nhat.

'H NMR [300 MHz, CDCL;]: 6 8,39 (d, J = 2,4 Hz, 1H), 7,62-7,58 (m, 1H), 6,54 (d, J=
9,0 Hz, 1H), 4,51 (brs, 1H), 4,13-3,89 (m, 3H), 3,27-3,13 (m, 2H), 3,00 (brs, 1H), 1,45
(s, 9H), 1,23-1,16 (m, 3H).

LCMS: m/z: 247,46 [M-tBu] .

Budc 2:
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B sung HCI 4N trong dioxan (1,35 mL, 5,43 mmol) vao dung dich dugc khuéy
chtra fert-butyl (3R)—4-(5-xyano—2-pyridyl)—3-metyl-piperazin—l-carboxylat (410 mg,
1,35 mmol) trong 1,4-dioxan (4 mL), lam lanh xubng 0°C. Pua phan tng tir tir 1én nhigt
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do6 trong phong va khudy trong 3 gio (TLC cho thdy sy tiéu thu hoan toan nguyén liéu
khéi ddu). Loai bd cac chdt d& bay hoi du6i ap suit giam dé thu dugc 6-[(2R)-2-
metylpiperazin-1-yl]pyridin-3-cacbonitril thd (310 mg, 96%) ma nd duogc st dung trong
budc tiép theo khong can tinh ché thém.

LCMS: m/z: 203,41 [M+H] ™.

Budce 3:
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B sung EDC-HCI (131 mg, 0,68 mmol), HOBt (92 mg, 0,68 mmol) va DIPEA
(0,16 mL, 0,91 mmol) & nhiét do trong phong vao dung dich duoc khudy chira axit 3-
(4-ox0-3H-quinazolin-2-yl)propanoic (100 mg, 0,45 mmol), 6-[(2R)-2-metylpiperazin-
1-yl]pyridin-3-cacbonitril (93 mg, 0,45 mmol) trong DMF (2 mL), va khudy trong 16
gio (TLC cho thdy su tidu thu hoan toan nguyén liéu khéi dAu). Pha loang hdn hop phan
{mg bang nuéc lanh (20 mL) va chiét bang EtOAc (3 x 30 mL). Rira cac phin chiét hiru
co két hop bang nudc lanh (1 x 30 mL), dung dich nuée mudi (40 mL), 1am khd trén
Na;SO04 va ¢b dic dudi ap suit giam @2 thu duoc hop chét tho. Phan cin tho duge tinh
ché bing phwong phap sdc ky cot (silicagel 100-200 16, 4 g, 3% ctia MeOH-DCM) aé
tao ra 6-[(2R)-2-metyl-4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyridin-3-cacbonitril (60 mg, 33%) la chét rén mau hong nhat.

IH NMR [300 MHz, DMSO-ds]: 6 12,30 (brs, 1H), 8,52 (d, J= 2,1 Hz, 1H), 8,06 (d,J
= 7.8 Hz, 1H), 7,88 (dd, J=9,0, 2,1 Hz, 1H), 7,76 — 7,71 (m, 1H), 7,51 (d .J = 8,1 Hz,
1H), 7,44 (t, ] =17,5 Hz, 1H), 6,89 (d, I = 9,0 Hz, 1H), 4,66-4,58 (m, 1H), 4,24-4,14 (m,
2H), 4,05-3,87 (m, 1H), 3,34-3,31 (m, 1H), 3,05-2,72 (m, 6H), 1,20-0,98 (m, 3H).
LCMS: m/z: 403,66 [M+H] ™.

Vi du 27 - Téng  hop 6-[(3R)-3-metyl-4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril
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B sung EDC-HCI (1,3 g, 6,88 mmol), HOBt (928 mg, 6,88 mmol) va DIPEA
(1,6 mL, 9,17 mmol) vao dung dich dugc khudy chtra axit 3-(4-oxo-3H-quinazolin-2-
yl)propanoic (1 g, 4,58 mmol), ferz-butyl (3R)-3-metylpiperazin-1-carboxylat (917 mg,
4,58 mmol) trong DMF (20 mL), va khudy & nhiét do trong phong trong 16 gio (TLC
cho thdy sy tiéu thy hoan toan nguyén liéu khoi dAu). Pha lodng hon hop phén tng bing
nuéc lanh (40 mL) va chiét bing EtOAc (3 x 40 mL). Rira céc phan chiét hiru co két
hop bing nudc lanh (50 mL), nude mudi (40 mL), lam kho trén NazSO4 va ¢d déic dudi
ap sudt giam give hop chét tho. Hop chét thd duoc tinh ché bang phuong phép sic ky
cot (silicagel 100-200 16, 10 g, 3% ctia MeOH trong DCM) dé tao ra tert-butyl (3R)-3-
metyl-4-[3-(4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-1 -carboxylat (410 mg,

22%) 1a chét rin mau tring nhat.
LCMS: m/z: 401,67 [M+H] .

Budc 2:
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B4 sung HCI 4N trong dioxan (1,0 mL, 4 mmol) vao dung dich dugc khudy chira
tert-butyl (3R)-3-metyl-4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl] piperazin-1-
carboxylat (410 mg, 1 mmol) trong 1,4-dioxan (4 mL), lam lanh xudng 0°C. Lam 4m
phan tng 1én nhiét do trong phong va khudy trong 3 gio (TLC cho thdy su tiéu thu hoan

toan nguyén liéu khéi dau). Loai bo céc chét d& bay hoi dudi 4p sudt giam dé thu duoc
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2-[3-[(2R)-2-metylpiperazin-1-yl]-3-oxo-propyl]-3H-quinazolin-4-on hydroclorua tho

(310 mg, dinh lugng) méa n6 duge st dung trong budce tiép theo khong can tinh ché thém.

LCMS: m/z: 301,61 [M+H]".
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B4 sung kali carbonat (183 mg, 1,33 mmol), Cu(MeCN)4PFe(5 mg, 0,013 mmol)
& nhiét do trong phong vao dung dich dugc khudy chira 2-[3-[(2R)-2-metylpiperazin-1-
yl]-3-oxo-propyl]-3H-quinazolin-4-on hydroclorua (200 mg, 0,66 mmol), 6-clopyridin-
3-cacbonitril (110 mg, 0,79 mmol) trong DMSO (4 mL). Gia nhigt hdn hop phan tmg &
140 °C trong 4 gid (TLC cho thdy sy tiéu thy hoan toan nguyén liéu khéi dau), duge dua
tir tir vé nhiét do trong phong, pha lodng bang nudc lanh (30 ml), chiét bang EtOAc (3
x 40 mL). Rra cac phén chiét hitu co két hop bang nudce lanh (30 mL), nude mudi (40
mL), 1am kho trén Na;SO4 va ¢ dic dudi ap suét giam dé tao ra hop chét tho. Nguyén
lidu thd dugc tinh ché bing phuong phap sic ky cot (silicagel 100-200 15, 4g, 5%
MeOH-DCM) dé tao ra 6-[(3R)-3-metyl-4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoylJpiperazin-1-yl]pyridin-3-cacbonitril (65 mg, 24%) la chét ran mau tring
nhat.

'H NMR [400 MHz, DMSO-ds]: 6 12,20 (s, 1H), 8,48 (s, 1H), 8.06 (d,J= 7,6 Hz, 1H),
7.86 (d, J =176 Hz, 1H), 7,73 (brs, 1H), 7,52 (m, 1H),7,44 (t, J=2,0 Hz, 1H), 6,93 (brs,
1H), 4,56 (brs, 1H), 4,37 — 4,14 (m, 3H), 3,52-3,31 (m, 2H), 2,98-2,88 (m, 5H), 1,20-
1,00 (m, 3H).

LCMS: m/z: 403,62 [M+H]".

Vi du 28 - Téng hop  6-[(3S)-3-metyl-4-[3-(4-oxo0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:
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B6 sung EDC-HCI (0,657 g, 3,44 mmol), HOBt (0,464 g, 3,44 mmol) va DIPEA
(1,2 mL, 6,88 mmol) vao dung dich dugc khudy chua rert-butyl (2R)-2-metylpiperazin-
1-carboxylat (0,55 g, 2,75 mmol) va axit 3-(4-ox0-3H-quinazolin-2-yl)propanoic (0,5 g,
2,29 mmol) trong DMF (10 mL), lam lanh xuéng 0°C. Lam 4m hdn hop phan tng t6i
nhiét do trong phong, khudy trong 12 gid (TLC cho thay su tiéu thu hoan toan nguyén
lidu khéi du), lam dirmg bing nuée (20 mL) va chiét bang EtOAc (3 x 60 mL). Rira cac
phin chiét hitu co két hop bing nuéce lanh (3 x 30 mL), nuéc mudi (40 mL), 1am kho
trén NapSO4 va co dic dudi ap subt giam dé thu duge hop chét thd. Nguyén lidu thd
duoc tmh ché bang phuong phap sac ky cot (100-200 silicagel, 15 g, 5% MeOH-EtOAc)
aé tao ra z‘ert-butyl (3S)-3-metyl-4- [3 -(4-ox0-3H- qumazohn -2-yl)propanoyl]piperazin-
1-carboxylat (0,3 g, 32%).

LCMS: m/z: 401,67 [M+H]".

Budc 2:
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B6 sung HCI 4N trong dioxan (5 mL) vao dung dich dugc khudy chtra fert-butyl
(3 S)-3-metyl-4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-carboxylat (0,2 g,
0,5 mmol) trong DCM (5 mL), l1am lanh xubng 0 °C. Hon hop phén tmg dugc 1am 4m
tir tr [én nhiét do trong phong va khudy trong 4 gio (TLC cho thay su tiéu thu hoan toan
nguyén li¢u khoi dau). Co dic hon hop phan Gng trong chan khong dé thu duoc phan
cin thd ma phan nay dugc ria bang EO (5 mL) va lam kho trong mdi truong chén
khong cao dé tao ra 2-[3-[(2S)-2-metylpiperazin-1-yl]-3-oxo-propyl]-3H-quinazolin-4-
on hydroclorua (120 mg, 80%) la chét rin mau tring nhat.
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LCMS: m/z: 301,61 [M+H]".
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Dung dich chua 2-[3-[(2S)-2-metylpiperazin-1-yl]-3-oxo-propyl]-3H-
quinazolin-4-on hydroclorua (100 mg, 0,33mmol), 6-clopyridin-3-cacbonitril (55mg,
0,39 mmol), K2COs (138 mg, 0,10 mmol) va Cu(MeCN)4PFs (2 mg, 0,006 mmol) trong
DMSO (3 mL) dugc khudy & 140 °C trong 4 gid (TLC cho thdy su tiéu thu hoan toan
nguyén liéu khdi dau). Pua hdn hgp phan ng vé nhiét 6 trong phong, pha lodng bang
nuée (20 mL) va chiét bang EtOAc (3 x 50 mL). Rura cac phin chiét hiru co két hop
bang nude (2 x 30 mL), nude mudi (1 x 30 mL), 1am kho trén NaaSO4, va ¢d dédc dudi
ap sudt giam dé thu duoc phéan cin thd ma phan nay duoc tinh ché bing phuong phép
sdc ky cot (100-200 silicagel, 10 g, 5% MeOH-EtOAc) dé thu duoc 6-[(3S)-3-metyl-4-
[3-(4—ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (30 mg,

22%) 1a chét rin mau trang.

I NMR [300 MHz, DMSO-dg]: 6 12,24 (s, 1H), 8,49 (d, J=2,1, 1H), 8,06 (d, J = 7,2
Hz, 1H), 7,87 (dd, J=9,0, 2,4 Hz, 1H), 7,78-7,70 (m, 1H), 7,55-7,42 (m, 2H), 7,01-6,91
(m, 1H), 4,61-4,51 (m, 1H), 4,38-4,15 (m, 2H), 3,95-3,85 (d, J = 12,9 Hz, 1H), 3,51-
3,40 (m, 1H), 3,25-3,17 (m, 1H), 3,05 -2,81 (m, 5H), 1,22-0,99 (m, 3H).

LCMS: m/z: 403,63 [M+H]".

Vi du 29 — Téng hop 6-[(3S)-4-[3-(6-flo-4-0ox0-3H-quinazolin-2-yl)propanoyl]-3-
metyl-piperazin-1-yl]pyridin-3-cacbonitril

Buée 1:
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B sung EDC-HCI (27,70 g, 145,03 mmol), HOBt-NH3 (21,75 g, 145,03 mmol)
va DIPEA (51,0 mL, 290,07 mmol) & nhiét do trong phong vao dung dich dugc khudy
chtra axit 2-amino-5-flo-benzoic (15 g, 96,69 mmol) trong THF (300 mL), va khudy
trong 6 gio (TLC cho thay su tiéu thu hoan toan nguyén liéu khéi dau). Co ddc hdn hop
phan ung dudi ap suét giam dé thu duoc phan cn thd ma phén nay duoc pha lodng bing
nuée (150 mL) va chiét bing EtOAc (3 x 150 mL). Rira cac phén chiét hitu co két hop
bing nude (2 x 100 mL), nuéde mudi (1 x 100 mL), 1am kho trén Na;SOs, va c6 déc dudi
ap suat giam dé thu duoc phan cin thd. Nguyén liéu thd duge tinh ché bang phuong
phap sic ky cot (100-200 silicagel, 300 g, 40% EtOAc-hexan) dé tao ra 2-amino-5-flo-
benzamit (10,0 g, 67%) 1a chét rin mau vang nhat. LCMS: m/z: 155,38 [M+H]".
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B sung anhydrit suxinic (5,45 g, 54,54 mmol) & nhiét do trong phong vao dung
dich dugc khudy chira 2-amino-5-flo-benzamit (7,0 g, 45,45 mmol) trong AcOH (35
mL), va khudy trong 3 gi¢r (TLC cho thy su tiéu thu hoan toan nguyén liéu khoi dau).
R6t hdn hop phan tng vao trong nude dd lanh (250 mL), chét rén két taa dugc khudy
trong 30 phit & nhiét do trong phong, loc, rira bang nudce (50 mL), axeton lanh (20 mL)
va lam kho trong méi truong chin khong cao dé tao ra axit 4-(2-carbamoyl-4-flo-

anilino)-4-oxo-butanoic (9,0 g, 77%) la chét rin mau trang. LCMS: m/z: 255,57 [M+H]".

Budce 3:
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Dung dich dugc khudy chira 4-(2-carbamoyl-4-flo-anilino)-4-oxo-butanoic acid
(9,0 g, 35,43 mmol) trong dung dich nuéc NaOH 2N (100 mL) dugc gia nhiét ¢ 100 °C
trong 3 gio (TLC cho thdy sy tidu thu hoan toan nguyén liéu khoi d4u). Lam lanh hén
hop phéan ung xubng 0 °C va axit hoa bang dung dich nuéc HCI 2N t6i khi pH= 4-5,
trong qua trinh nay, chét két tia mau tring duoc tao ra. Huyén phu duoc khudy & 0 °C
trong 30 phut, loc, rra bang nude (2 x 50 mL) va axeton lanh (20 mL). Lam kh6 chét
ran trong moi trudng chin khong cao dé tao ra axit 3-(6-flo-4-oxo-3H-quinazolin-2-

yl)propanoic (7,0 g, 83%) la chét rén mau tring nhat. LCMS: m/z: 237,43 [M+H]".

Budc 4:
EDC.HCI, HOBI, 9
e v DIPEA, DME duétdd g . M -
@' NH o+ [ NBSE ggug phong. 13 gid \g"’%f”‘pm ¢ NBoc
NP .Nfék\_/\T(oHi HN&E&J e - WAN"']\WWW
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B sung EDC-HCI (6,06 g, 31,78 mmol), HOBt (4,29 g, 31,78 mmol) va DIPEA
(11,2 mL, 63,56 mmol) vao dung dich duoc khqu chira axit 3-(6-flo-4-oxo-3H-
quinazolin-2-yl)propanoic (5,0 g, 21,19 mmol) va tert-butyl (3S)-3-metylpiperazin-1-
carboxylat (4,2 g, 21,19 mmol) trong DMF (50 mL), lam lanh xuéng 0°C. Lam &m hén
hop phan tng t6i nhiét do trong phong, khudy trong 12 gi (TLC cho thdy sy tiéu thu
hoan toan nguyén liéu khoi dAu), lam dimg bang nuée (100 mL) va chiét bang EtOAc
(3 x 200 mL). Rua cac phin chiét hitu co két hop bang nude lanh (3 x 50 mL), nude
mudi (50 mL), 1am khd trén Na,SO4 va c6 ddc dudi ap suét giam dé thu duge phan cin
thd ma phan nay dugc tinh ché bang phuong phap sdc ky cot (100-200 silicagel, 80 g,
5% MeOH-DCM) dé thu dugc tert-butyl (3 S)-4-[3-(6-flo-4-ox0-3H-quinazolin-2-
yl)propanoyl]-3-metyl-piperazin-1-carboxylat (4,0 g, 45%) 1a chét rin mau trdng nhat.
LCMS: m/z: 419,73 [M+H]".

Budc 5:
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B4 sung HCI 4N trong dioxan (10 mL, 40,0 mmol) vao dung dich dugc khudy
chira  tert-butyl (3S)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-metyl-
piperazin-1-carboxylat (4,0 g, 9,57 mmol) trong 1,4-dioxan (20 mL), lam lanh xudng 0
°C. Pua hdn hop phén tng vé nhiét d6 trong phong va khudy trong 4 gio (TLC cho thay
su tiéu thu hoan toan nguyén liéu khaoi dAu). Co dic cac chat dé bay hoi dudi ap suét
giam d& thu dugc phdn cin thd ma phin nay dugc rira bang EO (10 mL), 1am kho trong
moi truong chan khong cao dé tao ra 6-flo-2-[3-[(2S)-2-metylpiperazin-1-yl]-3-oxo-
propyl]-3H-quinazolin-4-on hydroclorua (2,0 g, 65%) va st dung trong bude tiép theo
khong cin tinh ché thém. LCMS: m/z: 319,63 [M+H]".

Budc 6:
o, JCM
o HEH g | Fu oAb -~ ij 1
oy, ol e S W
- NH f”\NH R - ]/\ [ . T
Nz“«*{x,«;\[fﬂaiﬁij i N
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Bé sung Cu(MeCN)4PFs (58 mg, 0,16 mmol) vao dung dich dugc khudy chira 6-
flo-2-[3-[(2S)-2-metylpiperazin-1-yl]-3-oxo-propyl]-3H-quinazolin-4-on hydroclorua
(2,5 g, 7,86 mmol), 6-clopyridin-3-cacbonitril (1,08 g, 7,86 mmol), va KoCO3 (3,2 g,
23,58 mmol) trong DMSO (20 mL), va khudy & nhiét @ 140 °C trong 4 gid (TLC cho
thdy su tiéu thu hoan toan nguyén li¢u khéi d4u). Pua hon hop phan tng v& nhiét do
trong phong, pha lodng bang nude (50 mL) va chiét bang EtOAc (3 x 150 mL). Rira cac
phan chiét hitu co két hop bing nude (2 x 100 mL), nude mudi (1 x 10 mL), 1am khd
trén NazSO4 va ¢d dic dudi ap suit giam dé thu dugc phéan cin thd. San pham tho dugc
tinh ché bang phuong phép sdc ky cot (100-200 silicagel, 40 g, 5% MeOH-DCM) dé tao
ra hop chit 6-[(3 S)-4-[3-(6-flo-4-ox0-3H-quinazolin-2-yl)propanoyl]-3-metyl-
piperazin-1-yl]pyridin-3-cacbonitril (1,3 g, 40%) la chit rin mau tring.
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I'H NMR [400 MHz, DMSO-ds]: 6 12,31 (s, 1H), 8,48 (d, J=2,4 Hz, 1H), 7,86 (dd, J =
8.8, 2,0 Hz, 1H), 7,73 (dd, J = 8,8, 2,8 Hz, 1H), 7,68-7,55 (m, 2H), 6,97-6,88 (s, 1H),
4,56-4,36 (m, 1H), 4,30-4,14 (m, 3H), 3,51-3,44 (m, 1H), 3,24-3,17 (m, 1H), 2,98 (s,
1H), 2,95-2,80 (s, 4), 1,25-0,94 (m, 3H).

LCMS: m/z: 421,72 [M+H]".

Vi du 29a — Tdong hop 6-[(3R)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-
metyl-piperazin-1-yl]pyridin-3-cacbonitril

Bude 1:
_o~__CN
E‘"’*jfm ©NH  KaCOs. ACN, 60°C. 2 sié rf"“’m LMJ/
o N HN ; B 1 HNT

1 2 1

B6 sung K>COs (12,0 g, 0,09 mol) ¢ nhiét do trong phong vao hdn hop cua 6-
clopyridin-3-cacbonitril (10 g, 0,06 mol) va (2R)-2-metylpiperazin (6,35 g, 0,06 mol)
trong axetonitril (80 mL). Hdn hop thu duge duge khudy & 60°C trong 2 gio (TLC cho
thdy su tiéu thu hoan toan nguyén li¢u khéi dau). Pua phan tng trd v€ nhiét do trong
phong, lam dung bang nude (150 mL) va chiét bang FtOAc (3 x 80 mL). Lam kho céc
phan chiét hitu co két hop trén Na2SO4 khan va cb dc dudi 4p suit giam. Tinh ché phan
cin con lai bang phuong phép sdc ky cot (100-200 silicagel, 5% MeOH-DCM) dé tao
ra 6-[(3R)-3-metyl-piperazin-1-yl]-pyridin-3-cacbonitril (10,0 g, hiéu suit 69%).

Budce 2:
o e UGN EDCLHCE HOB, : o, A
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B4 sung 6-[(3R)-3-metyl-piperazin-1-yl]-pyridin-3-cacbonitril (4,06 g, 20
mmol), EDCI'HCI (6,08 g, 31,6 mmol), HOBt (3,43 g, 25,4 mmol) va DIPEA (14,5 mL,
84,5 mol) & nhiét do 10-15°C vao dung dich dugc khudy chira axit 3-(6-flo-4-oxo-3H-
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quinazolin-2-yl)propanoic (5,0 g, 21,19 mmol, thu dugc tir vi du 29, budc 3) trong DMF
kho (40 mL, ~8 vol), va khudy trong 22 gio. Lam dirng hdn hop phan tng bang nude da
lanh (500 mL) va chiét bing EtOAc (3 x 70 mL). C4c 16p hitu co két hop dugc 1am khd
trén Na»SOs khan va cd dic dudi ap sut giam @& thu dugc hop chét tho. Hop chét tho
duogc khudy véi EtOAc (50 mL) trong 1 gior & nhiét do trong phong, loc va hut lam kho.
Chét rén thu duoc lai dugc tao huyén phu dic béng EtOAc. Loc chét rdn va rira bé'mg
EtOAc (50 mL) dé tao ra (50 mL) 6-[(3R)-4-[3-(6-flo-4-0x0-3H-quinazolin-2-
yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3-cacbonitril v6i hi¢u suit 43% (3,8g).
Phuong phap HPLC khong d6i xtmg duoc st dung dé khing dinh rang, hop chét 1a chat
ddng phén ddi anh ctia hop chat 29. C6t duge st dung: Lux,5 micron, Xenluloza-4 (250
X 4,6 mm , 5 micron , Pha di dong: 50:50 n-hexan:(0,1% HCOOH theo ty 1€
etanol:metanol 1a 1:1), Téc dd dong: 1,0 mL/phut, nhiét do: 25°C. Thoi gian duy tri cla
chét ddng phan dbi anh R = 12,9 phut; thoi gian duy tri cia hop chat 29 = 13,4 pht.

Vi du 30 — Tdng hop 6-[(3S)-4-[3-(5-flo-4-0ox0-3H-quinazolin-2-yl)propanoyl]-3-
metyl-piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:

‘ EDC.HCI, HOBt.NH3,
DIPEA, THE, aludt 45
treng phéug, 6 gib

B sung EDC-HCI (27 g, 145,16 mmol), HOBt-NH3 (21 g, 145,16 mmol), va
DIPEA (52 mL, 290,32 mmol) ¢ nhiét d trong phong vao dung dich dugc khudy chta
axit 2-amino-6-flo-benzoic (15 g, 96,77 mmol) trong THF (150 mL), va khudy trong 6
gio (TLC cho thdy su chuyén héa hoan toan hop chét 1). Pha loang hon hgp phén tng
bing EtOAc (300 mL) va rira bing nude (3 x 100 mL), nuée mubi (1 x 150 mL). Téch
16p hitu co, 1am kho trén Na»SOq, 1am bay hoi cac chat dé bay hoi duéi 4p suét giam dé
tao ra san phim tho ma san phim nay dugc rira bang 10% EtOAc-hexan (2 x 150 mL),
lam kho trong méi truong chan khong cao dé tao ra 2-amino-6-flo-benzamit (12,2 g,

80%) 1a chét ran mau vang nhat.
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LCMS: m/z: 155,42 [M+H]".

Budc 2:

AcOH, ahiét 66 ‘
trong phéng, 4 gio OWDH
4

Bude 2

B6 sung anhydrit suxinic (9,3 g, 93,50 mmol) ¢ nhiét d6 trong phong vao dung
dich duogc khudy chira 2-amino-6-flo-benzamit (12 g, 77,92 mmol) trong AcOH (120
mL), va khudy trong 4 gio (TLC cho thdy su chuyén hoéa hoan toan nguyén liéu khéi
dAu). Pha lodng hdn hop phan Gmg bang nuée d4 lanh (1 x 200 mL), khudy trong 30 phut
khi chit rin duoc két taa. Chét rén duoc loc, rira bang nuée (1 x 150 mL), tiép theo bang
axeton lanh (1 x 100 mL) va lam khd trong mdi truong chén khong cao dé tao ra axit 4-
(2-carbamoyl-3-flo-anilino)-4-oxo-butanoic (16 g, 81%) la chét rin mau tring nhat.

LCMS: m/z: 277,46 [M+Na]*, 238,49 [M-NHa]".

Budce 3:

2M NaOH,
hod hou, 4 gro

Binge 3

Dung dich duoc khudy chua axit 4-(2-carbamoyl-3-flo-anilino)-4-oxo-butanoic
(15,5 gm, 6,10 mmol) trong dung dich nuéc NaOH 2N (160 mL) duoc gia nhiét ¢ 100
°C trong 4 gio (TLC cho thiy su chuyén hoéa hoan toan nguyén liéu khéi dau). Lam lanh
hdn hop phan tmg xudng 0 °C, axit hoa bang AcOH t6i khi pH = 5, trong qud trinh nay,
chét rén duge két tia. Chét ran dugc loc, ria bang nuéc (250 mL), tiép theo bang axeton
lanh (1 x 100 mL) va 1am kho trong moi truong chan khong cao dé tao ra axit 3-(5-flo-
4-0x0-3H-quinazolin-2-yl)propanoic (11 g, 80%) la chit rin mau tring nhat.

LCMS: m/z: 237,47 [M+H] .
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Budc 4:

LBoe

s

8 B
rf«.rzz Boe

B OH EocC.He1, HOBE, c w"’l’\f\T”%«* ’

5 o DIPEA, DMF, ahif1d5 4 o

tromg phong. 16 gior
Brde: 4

B sung tert-butyl (3 S)-3-mety1piperazin-l-cafboxylat (6,6 g, 33,05 mmol),
EDC-HCI (6,2g, 33,05 mmol), HOBt (4,4g, 33,05 mmol) va DIPEA (12 mL, 66,10
mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-(5-flo-4-oxo-3H-
quinazolin-2-yl)propanoic (5,2g, 22 mmol) trong DMF (52 mL), va khudy trong 16 gid
(TLC cho thay su chuyén hoa hoan toan nguyén liéu khéi d4u). Lam dirng hdn hop phén
{ng bang nude d4 lanh (160 mL), khudy 30 phut khi chét rén duoc két taa, chat rin nay
duoc loc. Chiét phan dich loc bang EtOAc (3 x 200 mL) va rra cac phin chiét hitu co
két hop bang nude (1 x 200 mL), nude mudi (1 x 200 mL), 1am kho trén Na;SO4 va c6
dac dudi ap sudt giam dé thu duoc phan cn thd ma phan nay dugc tinh ché bang phuong
phap sc ky cot (100-200 silicagel, 60 g, 5% MeOH-DCM) dé tao ra fert-butyl (3S)-4-
[3-(5-ﬂo-4-0xo-3H-quinazolin—2-yl)propanoyl]-3-mety1—piperazin-1-carb0xylat 4 g
43%) 1a chét rén mau kem. LCMS: m/z: 419,73 [M+H]".

Budc 5:
F (o b HCI, Dioxan frong F o
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B6 sung HCI 4N trong dioxan (60 mL) & nhi¢t do trong phong vao dung dich
dugc khudy chta tert-butyl (3S)-4-[3-(5-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-
metyl-piperazin-1-carboxylat (6 g, 14,35 mmol) trong DCM (60 mL), va khudy trong 3
gio (TLC cho thdy su chuyén héa hoan toan nguyén liéu khoi dau). Lam bay hoi céc
chét d& bay hoi dudi ap sudt giam, phan cin thd dugce ddng chung cét véi toluen (2 x

100 mL) va lam kho trong méi truong chén khong cao dé tao ra 5-flo-2-[3-[(2S)-2-
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metylpiperazin-1-yl]-3-oxo-propyl]-3H-quinazolin-4-on hydroclorua 4,7 g, 94%) la
chit rin mau tring. LCMS: m/z: 319,59 [M+H]".

Budc 6:

el
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Budc 6

B4 sung K2COs (4 g, 29,40 mmol), 6-clopyridin-3-cacbonitril (2 g, 14,73 mmol)
va tetrakis(axetonitril)ddng (I) hexaflophosphat (109 mg, 0,29 mmol) & nhiét do trong
phong vao dung dich dugc khudy chira 5-flo-2-[3-[(2S)-2-metylpiperazin-1-yl}-3-oxo-
propyl]-3H-quinazolin-4-on hydroclorua (5,2 g, 14,73 mmol) trong DMSO (52 mL), dé
& trong mot 6ng gan kin,. Hon hop phan tng dugc khir khi bang érgon trong 5 phtt va
khudy & nhiét d6 110 °C trong 3 gio (LCMS cho thy su chuyén héa hoan toan nguyén
liéu khéi dau). Lam dirng hdn hop phéan Gng bang nude (300 mL) va chiét bang EtOAc
(3 x 200 mL). Rira cac phan chiét hitu co két hop bang nuéce lanh (1 x 200 mL), nuée
muéi (1 x 200 mL), tach riéng 16p hitu co, 1am kho trén Na;SO4 va ¢6 diic dudi ap sudt
giam dé thu duogc phén cin thd ma phan nay dugc tinh ché bﬁng- phuong phép sdc ky cot
(100-200 silicagel, 60 g, 5% MeOH-DCM) dé thu duoc chit rdn mau tring nhat. Rura
chét rén nay bang 5% MeOH-EtOAc dé tao ra 6-[(3S)-4-[3-(5-flo-4-ox0-3H-quinazolin-
2-yl)propanoyl]-3-metyl-piperazin-1-yl]pyridin-3-cacbonitril (1,4 g, 23%) 1a chit rin
mau tring.

'H NMR [400 MHz, DMSO-de]: 6 12,22 (s, 1H), 8,47 (d, /= 2,0 Hz, 1H), 7,85 (dd, J =
9.2,2,4 Hz, 1H), 7,73-7,65 (m, 1H), 7,32 (t. J = 8,4 Hz, 1H), 7,19-7,14 (m. 1H), 6,91(d,
J= 8,0 Hz, 1H), 4,55-4,35 (m, 1H), 4,29-4,11 (m, 3H), 3,48 (t, J= 9,2 Hz, 1H), 3,26-
3,18 (m, 1H), 3,04-2,94 (m, 1H), 2,91-2,84 (m, 4H), 1,21-0,98 (m, 3H). LCMS: m/z:
421,72 [M+H]".

Vi du 31 — Toéng hop 6-[3-(hydroxymetyl)-4-[3-(4-0X0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril | |

Budce 1:
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B sung 6-clopyridin-3-cacbonitril (88 mg, 0,63 mmol), K2CO3 (146 mg, 1,062
mmol) va Cu(MeCN)4PFs (3,9 mg, 0,01 mmol) & nhi¢t do trong phong vao dung dich
duwoc khudy chtra piperazin-2-ylmetanol dihydroclorua (100 mg, 0,53 mmol) trong
DMSO (3 mL). Gia nhiét hdn hgp phan tmg ¢ 140 °C trong 12 gi¢ (TLC cho thiy su
tiéu thu hoan toan nguyén li¢u khai dAu), lam dimg bang nuéc (10 mL) va chiét bing
EtOAc (3 x 10 mL). Lam kho céc phén chiét hitu co két hop trén NaxSOs, ¢d ddc dudi
ap suat giam dé thu duoc phan cin thd ma phan nay dugc tinh ché bang phuong phép
shc ky cot (100-200 silicagel, 5 g 5% MeOH-DCM) d¢ tao ra 6-[3-
(hydroxymetyl)piperazin-1-yl]pyridin-3-cacbonitril hydroclorua (50 mg, 32%) la chét
rin mau tring. LCMS: m/z: 219 [M+H] ™.

Buéece 2:
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B4 sung EDC-HCI (157 mg, 0,825 mmol), HOBt (113 mg, 0,825 mmol) va
DIPEA (0,2 mL , 1,1 mmol) & nhiét do trong phong vao dung dich dugc khudy chua 6-
[3-(hydroxymetyl)piperazin-1-yl]pyridin-3-cacbonitril hydroclorua (120 mg, 0,55
mmol) va axit 3-(4-oxo-3H-quinazolin-2-yl)propanoic (120 mg, 0,55 mmol) trong DMF
kho6 (2 mL), va khudy trong 16 gio (TLC cho thdy su tiéu thu hoan toan nguyén ligu
khoi dau). Lam dimg hdn hop phan tng bang nudc lanh (20 mL) va chiét bang EtOAc
(3 x 10 mL). Lam kho cac phan chiét hiru co két hop trén NaxSOq, ¢d dic dudi ap suét
giam dé thu duoc phan con lai, phan nay dugc tinh ché bang phuwong phap HPLC diéu
ché dé tao ra 6-[3-(hydroxymetyl)-4-[3-(4-oxo-3H-quinazolin-2-
yl)propanoyl|piperazin-1-yl]pyridin-3-cacbonitril (26 mg, 11%) 1a chét rdn mau trang.

-06-



38907

I'H NMR [400 MHz, DMSO-ds]: 6 12,17 (s, 1H), 8,49 (d, J= 1,6 Hz, 1H), 8,08-8,06 (m,
1H), 7,88-7,85 (m, 1H), 7,74 (1, J = 8 Hz,1H), 7,53 (d, J = 8,4 Hz, 1H), 7,46-7,42 (m,
1H), 6,93-6,86 (m, 1H), 5,0-4,82 (m, 2H), 4,42-3,88 (m, 4H), 3,56-3,47 (m, 2H), 2,99-
2,89 (m, 6H).

LCMS: m/z: 419,76 [M+H]".

Vi du 32 — Toéng hop 6-[4-[3-(6-ﬂo-4-ox0—3H-quinazolin-2-y1)prbpanoyl]-3-
(hydroxymetyl)piperazin-1-yl]pyridin-3-cacbonitril

Ty, DIPEA, o = : O
on oME MW, g L nYl
S M . - f B §07C, 30 ghie “‘ﬁ”““«! Tif {:5@ n
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4 8 “OH !

B sung DIPEA (0,68 mL, 3,81 mmol), T3P (0,8 mL, 2,54 mmol) 0 nhiét do trong
phong vao dung dich duoc khudy chra axit 3-(6-flo-4-oxo-3H-quinazolin-2-
yl)propanoic (300 mg, 1,27 mmol) va 6-[3-(hydroxymetyl)piperazin-1-yl]pyridin-3-
cacbonitril (277 mg, 1,27mmol) trong DMF (4 mL). Gia nhiét hdn hop phéan tng & 80
°C trong 10 vi séng CEM trong 30 phut (TLC cho thdy su tiéu thu hoan toan nguyén liéu
khéi dau), dua hon hop tir tir vé nhiét d6 trong phong, 1am ding bang nuée (10 mL) va
chiét bang EtOAc (3 x 60 mL). Rira cac phén chiét hitu co két hop bang nuéc lanh (3 x
30 mL), nude mubi (20 mL), 1am kho trén Na»SO4 va cd dic dudi dp suat giam dé thu
dugc phan cin tho. Phan cin thd dugc tinh ché bang phuong phap sdc ky cot (100-200
silicagel, 15 g, 5-10% MeOH-DCM) dé tao ra 6-[4-[3-(6-flo-4-ox0-3H-quinazolin-2-
yl)propanoyl]-3-(hydroxymetyl)piperazin-1-yl]pyridin—3-cacbonitril (90% LCMS, 300
mg), hop chét nay dugc tinh ché bang phwong phap HPLC diéu ché dé tao ra hop chat
tinh khiét (154 mg, 27%) la chit ran mau tréng.

I NMR [400 MHz, DMSO-d]: 5 12,31 (brs, 1H), 8,48 (s, 1H), 7,85 (dd, J= 9,2, 2,4
Hz, 1H), 7,74 (dd, J= 8.8, 2,4 Hz, 1H), 7,66-7,61 (m, 2H), 6,92-6,86 (m, 1H), 5,07-4,84
(m, 2H), 4,44-4,37 (m, 1H), 4,33-4,16 (m, 4H), 3,94-3,86(m, 1H), 3,12-2,78 (m, 6H).

LCMS:m/z: 437,75 [M+H]".
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Vi du 33 — Tdéng hop 6-[4-[3-(5-flo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-
(hydroxymetyl)piperazin-1-yl]pyridin-3-cacbonitril

Ty, DIPEA,
DME, 8,
£ °C, S0 phin

B& sung DIPEA (0,88 mL, 5,08 mmol) tiép theo bang T3P (1,0 mL, 3,39 mmol)
vao dung dich dugc khudy chira axit 3-(5-flo-4-ox0-3H-quinazolin-2-yl)propanoic (400
mg, 1,69 mmol) va 6-[3-(hydroxymetyl)piperazin-1-yl]pyridin-3-cacbonitril (369 mg,
1,69 mmol) trong DMF (4 mL) & nhiét d6 trong phong. Gia nhiét hén hop phan tng &
80 °C trong 30 phut trong 10 vi song CEM (TLC cho thdy su tiéu thu hoan toan nguyén
lidu khéi du), dua tir tr vé nhiét dd trong phong, lam dirng bang nude (10 mL) va chiét
bing EtOAc (3 x 60 mL). Rira cac phan chiét hitu co két hop bing nuéc lanh (3 x 30
mL), nu6e mudi (20 mL), 1am kho trén NaSO4 va 6 ddc dudi ap sudt giam dé thu duogc
phan cin thd. Tinh ché phin cin con lai bing phuong phép sic ky cdt (100-200 silicagel,
15 g, 5-10% MeOH-DCM) dé thu dugc 6-[4-[3-(5-flo-4-ox0-3H-quinazolin-2-
yl)propanoyl]—3-(hydroxymetyl)piperazin—1-yl]pyridin—3-cacbonitril (90% LCMS, 300
mg), hop chét nay dugc tinh ché bang phwong phap HPLC diéu ché dé tao ra hop chat
tinh khiét (160 mg, 21%) 1a chit rdn mau tréng.

I NMR [400 MHz, DMSO-de]: 612,36 (brs, 1H), 8,49 (s, 1H), 7,86 (dd, J = 8.8, 2,0
Hz, 1H), 7,70 (¢, J = 8,0 Hz, 1H), 7,34 (d, J= 8,4 Hz, 1), 7,20-7,15 (m, 2H), 6,93-6,86
(m, 1H), 5,02-4,81(m, 1H), 4,42-4,39 (m, 1H), 4,33-3,88 (m, 3H), 3,53-3,41(m, 2H),
2,95-2,87 (m, 6H). |

LCMS: m/z: 437,75 [M+H] .

Vi du 34 — Tong hop 2-[3-0x0-3-[4-(2-pyridyl)piperazin-1-yl]propyl]-3H-quinazolin-4-

on

Budce 1:
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KaCO3,
. CulMoCM)PFg, ,
i L : =
El + rf ?Bcs DMSO 140 "C.12gi0 |1 ““’L
NTCH e e | NTTNT
1 2 3 L NBoo

B4 sungtert-butyl piperazin-1-carboxylat (1,4 g, 7,92 mmol), K,COs(1,8 g, 13,27
mmol) va Cu(MeCN)4PFs (49 mg, 0,132 mmol) ¢ nhiét do trong phong vao dung dich
duogc khudy chira 2-clopyridin (750 mg, 6,60 mmol) trong DMSO (10 mL), va gia nhiét
& nhiét @6 140 °C trong 12 gio (TLC cho thdy sy tiéu thy hoan toan nguyén li¢u khéi
dau). Lam dimg hdn hop phan (mg bang nuéc (40 mL) va chiét bang EtOAc (3 x 60
mL). Lam kho cac phan chiét hitu co két hop trén Na,SOq, ¢ didc dudi ap sudt giam dé
thu duge hop chét thd, hop chét nay dugc tinh ché bang phuong phap sdc ky nhanh (100-
200 silicagel, 8 g, 20% of EtOAc-hexans) dé tao ra tert-butyl 4-(2-pyridyl)piperazin-1-
carboxylat (350 mg, 20%) la dau mau vang.

LCMS: m/z: 264,55 [M+H]".

Budc 2:

4 N HCltrong1,4

= dioxan, | e
|‘ el /\ 1,4 d%iuxan;—fﬁgg N.f

N NK/NBQC Budc 2 (?NH HO
3 4 |

B4 sung HCI 4N trong dioxan (1,3 mL, 5,30mmol) ¢ nhiét do 0 °C trong moi
truong argon vao dung dich duogc khudy chtra terz-butyl 4-(2-pyridyl)piperazin-1-
carboxylat (350 mg, 1,32 mmol) trong 1,4-dioxan (4 mL). Hon hop phan tng dugc lam
Am tir tir 18n nhiét do trong phong va khudy trong 3 gi (TLC cho thdy su tiéu thu hoan
toan nguyén li¢u khéi dau). Loai bo céc chét dé bay hoi dudi ap sudt giam dé thu dugc
hop chit thd ma hop chit nay duge rira bang Et:O (50 mL) dé tao ra 1-(2-
pyridyl)piperazin hydroclorua (210 mg, 96%) la chit rin mau tring.

LCMS: m/z: 164,48 [M+H]".

Budc 3:
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B4 sung EDC-HCI (174 mg, 0,913 mmol), HOBt (123 mg, 0,913 mmol) va
DIPEA (0,2 mL, 1,2 mmol) & nhiét do trong phong vao dung dich duoc khudy chua 1-
(2-pyridyl)piperazinhydroclorua (100 mg, 0,609 mmol) va axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (121 mg, 0,609 mmol) trong DMF kho (2 mL), va khudy
trong 16 gio (TLC cho thay su tidu thu hoan toan nguyén liéu khéi dau). Lam dimg hdn
hop phan tng bang nudc lanh (20 mL), khudy trong 15 phut, chét rin két tia duoc loc,
rira bang EtO (2 x 5 mL) va lam khd trong chan khong dé thu dugc 2-[3-ox0-3-[4-(2-
pyridyl)piperazin-1-yl]propyl]-3H-quinazolin-4-on (55 mg, 24%) 1a chit rdn mau trang.

IH{ NMR [300 MHz, DMSO-de]: 6 12,20 (s, 1H), 8,13-8,11 (dd, J = 4.8, 1,5 Hz, 1H),
8.08 (dd, J=7.8, 1,2 Hz, 1H), 7,76-7,74 (m, 1H), 7,58-7,52 (m, 2H), 7,46-7,41 (m, 1H),
6.84 (d, J= 8,7 Hz, 1H), 6,68-6,64 (m, 1H), 3,62 (s, 2H), 3,59-3,51 (m, 4H), 3,46-3,46
(m, 2H), 2,89 (brs, 4H).

LCMS: m/z: 364,62 [M+H] ™.

Vi du 35 — Tdng hop 2-[3-[4-(5-metyl-2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on

Buoc 1:

Pdsldbaly, BINAP,

{BuOK, Taulen, -
f\j\ NBM 100%:; 2 me 4

Buwdc 1

B6 sungtert-butyl piperazin-1-carboxylat (409 mg, 3,22 mmol), Pdx(dba)s (122
mg, 0,13 mmol), BINAP (167 mg, 0,27 mmol) va +-BuOK (903 mg, 8,06 mmol) & nhiét
dd trong phong vao dung dich dugc khudy chira 2-clo-5-metyl-pyridin (500 mg, 2,68
mmol) trong toluen (10 mL), va gia nhi¢t & nhi¢t d6 100 °C trong 2 gio (TLC cho thay

su tiéu thy hoan toan nguyén li¢u khoi dau). Lam dimg hdn hop phan ﬁhg bing nudc
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(30 mL) va chiét bing EtOAc (3 x 30 mL). Lam khé céc phn chiét hitu co két hop trén
Na2SOq4, ¢6 dic dudi p sudt giam va tinh ché phan cin con lai bang phuong phéap sdc ky
nhanh (100-200 silicagel, 8 g, 30% cuia EtOAc-hexan) dé tao ra tert-butyl 4-(5-metyl-2-
pyridyl)piperazin-1-carboxylat (560 mg, 92%) la dau mau vang.

Budc 2:

4 N HCl reng1 4~
dioxan, \E =3 J

f sy il L ~
%4 dnwgyi 3721 o NN

s K J’EBGC; Bude 2 4 L_NH HCI

B sung HCI 4N trong dioxan (1,8 ml, 7,22 mmol) trong mdi trudng argon vao
dung dich dugc khudy chira 1-(5-metyl-2-pyridyl)piperazin;hydroclorua (560 mg, 1,80
mmol) trong 1,4-dioxan (5 ml), lam lanh xubng 0°C, va khudy trong 3 gio (TLC cho
théy su tiéu thy hoan toan nguyén ligu khoi dau). Loai bo cac chit dé bay hoi dudi 4p
suét giam dé thu duoc phan con lai ma phan ndy dugce rira bang Et,0 (50 ml) va 1am kho
dé thu duoc 1-(5-metyl-2-pyridyl)piperazin hydroclorua (350 mg, 98%) la chét rin mau

tréng.

I NMR [300 MHz, DMSO-ds]: 69,64 (brs, 2H), 7,95 (s, 1H), 7,85 (d, J= 8,7 Hz, 1H),
7,25 (d, J = 8,7 Hz, 1H), 3,90 (m, 4H), 3,22 (m, 4H), 2,22 (s, 3H).

Budce 3:
EDC.HCI, o
HOBENH,, DIPEA, o f"‘;
I } E
DBAF, 16 gidr r%*‘"‘:- WH r_,«& «,% -
. 'R p
oM Bunge 3 L oo M A
o O

B sung EDC-HCI (161 mg, 0,84 mmol), HOBt (114 mg, 0,84 mmol) va DIPEA
(0,2 mL, 1,1 mmol) & nhiét d¢ trong phong vao dung dich dugc khudy chira 1-(5-metyl-
2-pyridyl)piperazin hydroclorua (100 mg,0,56 mmol) va axit 3-(4-ox0-3H-quinazolin-
2-yDpropanoic (135 mg, 0,67 mmol) trong DMF kho (2 mL), va khudy trong 16 gid
(TLC cho thdy sy tidu thy hoan toan nguyén li¢u khoi d4u). Lam dirng hon hgp phan
g bang nude (10 mL) va chiét bang DCM (3 x 10 mL). Lam kho cac phan chiét hiru
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co két hop trén NaxSOs, cd dac dudi ap suit giam va tinh ché phan can con lai bang
phuong phap séc ky nhanh (100-200 silicagel, 4 g, 5% MeOH-DCM) dé thu dugc hop
chét 2-[3-[4-(5-metyl-2-pyridyl)piperazin- 1-yl]-3-oxo-propyl]-3H-quinazolin-4-on (50
mg, 23%) la chit rin mau tring.

'H NMR [400 MHz, DMSO-d¢] : 6 12,18 (s, 1H), 8,07 (dd, J =6, 0,9 Hz, 1H), 7,96 (s,
1H), 7,75-7,71 (m, 1H), 7,54 (d, J = 6 Hz, 1H), 7,46-7,38 (m, 2H), 6,78 (d, J=6,6 Hz,
1H), 3,62-3,61 (m, 2H), 3,59-3,51 (m, 4H), 3,39-3,38 (m, 2H), 2,88 (brs, 4H), 2,14 (brs,
3H).

LCMS: m/z: 378,37 [M+H]".

Vi du 36 — Tdéng hop 2-[3-[4-(3-metyl-2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on

Budce 1:
Pdafdba)s, BINAF,
= - f-BuOK, Toulen,
g + (\MBQC’ j@@ =g, 7 gifx

NFer HN — LA
' Bude 1 NN
1 2 B ;\\,MBM‘

3

Bd sungfert-butyl piperazin-1-carboxylat (409 mg, 3,22 mmol), Pda(dba)s (122
mg, 0,13 mmol), BINAP (167 mg, 0,26 mmol) va -BuOK (903 mg, 8,06 mmol) ¢ nhiét
do trong phong vao dung dich dugc khudy chira 2-clo-3-metyl-pyridin (500 mg, 2,68
mmol) trong toluen (10 mL), va gia nhiét & nhiét do 100 °C trong 2 gi¢o (TLC cho thay
su tiéu thu hoan toan nguyén li¢u khéi dau). Lam dimg hdn hop phan Gng bang nudc
(30 mL) va chiét bing EtOAc (3 x 30 mL). Lam kho céc phan chiét hiru co két hop trén
NazS0s, ¢d dic du6i dp suit gidm dé thu dugc phan con lai, phan nay dugc tinh ché
bang phuong phép sic ky nhanh (100-200 silicagel, 8 g, 30% EtOAc-hexan) dé tao ra
tert-butyl 4-(3-metyl-2-pyridyl)piperazin-1-carboxylat (560 mg, 92%) 1a ddu mau vang.

Buéce 2:
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B4 sung HCI 4N trong dioxan (1,8 mL, 7,2 mmol) trong mdi trudng argon vao
dung dich duoc khudy chtra tert-butyl 4-(3-metyl-2-pyridyl)piperazin-1-carboxylat (560
mg, 1,80 mmol) trong 1,4-dioxan (5 mL), lam lanh xubng 0 °C. Hon hop phéan tmg dugc
lam 4m tir tir 1én nhiét do trong phong va khudy trong 3 gio (TLC cho thdy su tiéu thu
hoan toan nguyén liéu khdi d4u). Loai bd cac chét d& bay hoi duéi ap suit giam va rira
phan cin con lai bang ELO (50 mL) dé thu duogc 1-(3-metyl-2-pyridyl)piperazin
hydroclorua (350 mg, 98%) ma né dugc st dung trong budc tiép theo khong can tinh

ché thém.

Budc 3:
EDC.HCI, ‘? “g"” ]
HOBLNH;, P
DIPEA, DMF, 16 gib | I TNH [ N N~
: e ,,N

Busde 3
O

B6 sung EDC-HCI (161 mg, 0,84 mmol), HOBt (114 mg, 0,84 mmol) va DIPEA
(0,2 mL, 1,1 mmol) & nhiét d§ trong phong vao dung dich dugc khudy chira 1-(3-
metylpyridin-2-yl)piperazin hydroclorua (100 mg, 0,46 mmol) va axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (135 mg, 0,67 mmol) trong DMF kho (2 mL), va khudy trong
16 gity (TLC cho thdy s tiéu thu hoan toan nguyén li¢u khéi dau). Lam dimg hén hop
phan tmg bing nude (10 mL) va chiét bang EtOAc (3 x 10 mL). Lam kh6 cdc phén chiét
hitu co két hop trén NaxSOq, co dic dudi ap sut giam dé thu duogc phﬁn con lai, phﬁn
nay dugc tinh ché bang phuong phép sdc ky nhanh (100-200 silicagel, 3 g, 5% MeOH-
DCM) dé tao ra hop chét 2-[3-[4-(3-metyl-2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on (50 mg, 23%) 1a chét rén mau tring.
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'H NMR [400 MHz, DMSO-de]: § 12,18 (s, 1H), 8,12-8,06 (m, 2H), 7,77-7,73 (m, 1H),
7,59-7,57 (m, 1H), 7,53-7,51 (m, 1H), 7,46-7,42 (m, 1H), 6,96-6,93 (m, 1H), 3,66 (brs,
2H), 3,59 (brs, 2H), 3,11 (brs, 2H), 2,98 (brs, 2H), 2,89 (s, 4H), 2,26 (s, 3H).

LCMS: m/z: 378,61 [M+H]".

Vi du 37 — Téng hop 2-[3-[4-(6-metyl-2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on

Buéce 1:
pdg{ﬁhahr BINAP,
P . tBuOK, Toluen,
1o | s E“"NJH 100 °C, 2 giv
Ci N o ™ Bude 1
1 2 3

B4 sungtert-butyl piperazin-1-carboxylat (409 mg, 3,22 mmol), Pda(dba)s (122
mg, 0,13 mmol), BINAP (167 mg, 0,26 mmol), tBuOK (903 mg, 8,06 mmol) & nhi¢t dd
trong phong vao dung dich dugc khudy chira 2-clo-6-metyl-pyridin (500 mg, 2,68
mmol) trong toluen (10 mL). Gia nhiét hén hop phan tng & 100 °C trong 2 gio (TLC
cho théy su tiéu thy hoan toan nguyén liéu khoi dau), pha lodng bang nude (20 mL),
chiét bing EtOAc (3 x 30 mL). Lam kho céc phan chiét hitu co két hop trén Na;SOs, cd
dic dudi ap suét giam dé thu dugc hop chét thd, hop chit nay dugc tinh ché bang phuong
phéap sic ky nhanh (100-200 silicagel, 8 g, 30% EtOAc-hexan) dé thu duogc tert-butyl 4-
(6-metyl-2-pyridyl)piperazin-1-carboxylat (560 mg, 75%) la chét rin mau vang.

LCMS: m/z: 278,59 [M+H]".

Budc 2:
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B6 sung HCI 4N trong dioxan (1,8 mL, 7,22 mmol) trong mdi trudng argon vao
dung dich duoc khuy chira tert-butyl 4-(6-metyl-2-pyridyl)piperazin-1-carboxylat (5 60
mg, 1,80 mmol) trong 1,4-dioxan (5 mL), lam lanh xubng 0°C. Pua hdn hgp phén Gng
tir tir tré vé nhiét do trong phong va khudy trong 3 gio (TLC cho thay su tiéu thy hoan
toan nguyén li¢u khoi dau). Loai bo céc chét d& bay hoi duéi ap suét giam va rira phén
cin con lai bang Et,O (50 mL) va EtOAc (50 mL) dé thu duoc 1-(6-metyl-2-
pyridyl)piperazin hydroclorua (350 mg, 98%) la chét rén mau tring nhat.

LCMS: m/z: 178,48 [M+H]".
Budc 3:
ﬁ s EDCHCL HOBT, s Ao e
j\/f[;ﬁ,w% LT e DIPEA, DWF, Ggir [ L ' r "
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B6 sung EDC-HCI (131 mg, 0,68 mmol), HOBt (92 mg, 0,68 mmol) va DIPEA
(0,16 ml, 0,91 mmol) vao dung dich dugc khudy chira hop chit 5 (100 mg, 0,45 mmol),
1-(6-metyl-2-pyridyl)piperazin hydroclorua (81 mg, 0,45 mmoi) trong DMF (2 mL).
Khudy hdn hop phan tmg ¢ nhiét do trong phong trong 6 gio (TLC cho thiy su tiéu thu
hoan toan nguyén li¢u khéi déu), pha loing bang nuée lanh (30 mL) va khudy trong 10
phut trong qua trinh nay, chét rin duoc két tia. Chat ran duoc loc, rira bang EtOAc (3 x
10 mL) va lam khé trong chan khong dé tao ra 2-[3-[4-(6-metyl-2-pyridyl)piperazin-1-
yl]-3-oxo-propyl]-3H-quinazolin-4-on (62 mg, 36%) 1a chit rén mau tring.

'H NMR [400 MHz, DMSO-ds]: 6 12,19 (s, 1H), 8,07 (dd, J=7.6, 1,2 Hz, 1H), 7,76-
772 (m, 1H), 7,545 (d, J = 8,0 Hz, 1H), 7,44 (t, J = 7,6 Hz, 2H), 6,62 (d, J = 8,8 Hz,
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1H), 6,53 (d, J= 7,2 Hz, 1H), 3,63-3,61 (m, 2H), 3,57-3,53 (m, 4H), 3,45-3,43 (m, 2H),
2,89 (s, 4H), 2,31 (s, 3H).

LCMS: m/z: 378,57 [M+H]".

Vi du 38 — Tdéng hop 2-[3-[4-(4-metyl-2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-

quinazolin-4-on

Budc 1:
Pdy(dbals, BINAP,
T ~ -BuOK Toulen,
[ ] & [ NBocoocc, 280

1 2 Busel 3 QBG@

B& sung tert-butyl piperazin-1-carboxylat (161 mg, 1,29 mmol), Pd(dba)s (49
mg, 0,05 mmol), BINAP (66 mg, 0,107 mmol) va #-BuOK (360 mg, 3,22 mmol) & nhiét
dd trong phong vao dung dich dugc khudy chira 2-clo-4-metyl-pyridin (200 mg, 1,07
mmol) trong DMSO (3 mL). Gia nhiét hdn hop phan tng & 100 °C trong 2 gi¢ (TLC
cho thy su tiéu thu hoan toan nguyén liéu khoi dau), 1am dimg bang nude (30 mL) va
chibt bing EtOAc (3 x 30 mL). Lam kho céc phan chiét hitu co két hop trén Na;SOs, cd
dac dudi 4p sudt giam va tinh ché phan cin con lai bang phuong phép sic ky nhanh
(100-200 silicagel, 10 g, 30% of EtOAc-hexan) dé tao ra tert-butyl 4-(4-metyl-2-
pyridyl)piperazin-1-carboxylat (240 mg, 80%) 1a diu mau vang.

Budc 2:
§ HCL 4N wong
2 1.4 dieean, :L
| - ) 1.4 diean. ¥ g6
U
L _NBoe B NHHC’
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B6 sung HC1 4N trong dioxan (1,8 mL, 7,220 mmol) trong moi truéng argon vao
dung dich duoc khudy chira tert-butyl 4-(4-metyl-2-pyridyl)piperazin-1-carboxylat (560
mg, 1,805 mmol) trong 1,4-dioxan (5 mL), lam lanh xubng 0 °C. Lam 4m hdn hop phan
g tGi nhiét do trong phong va khudy trong 3 gio (TLC cho thdy sy tiéu thu hoan toan
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nguyén liéu khoi dau). Loai bo cac chét d& bay hoi dudi ap suat giam, rira phan cén con
lai bang ELO (50 ml) va lam kho dé thu duoc 1-(4-metyl-2-pyridyl)piperazin

hydroclorua (350 mg, hi¢u suét 98%) 1a chét rdn mau tring.

Budc 3:
EDC.HEL, o %,Lk
HOBLNH;, DIPEA, I 1
OMF, 16 git “NH S
. —— I l fﬁf
b ~ :@"
HEl

B sung EDC-HCI (161 mg, 0,84 mmol), HOBt (114 mg, 0,84 mmol) va DIPEA

(0,2 mL, 1,1 mmol) & nhiét do trong phong vao dung dich dugc khudy chira 1-(4-metyl-
2-pyridyl)piperazin hydroclorua (100 mg, 0,564 mmol) va axit 3-(4-oxo-3H-quinazolin-
-yl)propanmc (135 mg, 0,677 mmol) trong DMF kh6 (2 mL), va khuay trong 16 gid
(TLC cho thiy sy tiéu thu hoan toan nguyén ligu khai dAu). Lam dirng hdn hop phan
g bang nude (10 mL) va chiét bang DCM (3 x 10 mL). Lam kho céc phan chiét hiru
co két hop trén NaySOq, c6 dic dudi ap sudt giam dé thu dugc phan cin thd ma phan
nay dugc tinh ché bing phuong phap séc ky nhanh (100-200 silicagel, 8 g, 5% MeOH-
DCM) dé tao ra 2-[3-[4-(4-metyl-2-pyridyl)piperazin-1-y1}-3-oxo-propyl]-3H-

quinazolin-4-on (50 mg, 23%) 1a chét rén mau trang.

' NMR [400 MHz, DMSO-ds]: 6 12,18 (s, 1H), 8,08-8,06 (d, J = 9,2 Hz, 1H), 7,99-
7.97 (d, J = 5,2 Hz, 1H), 7,77-7,73 (m, 1H), 7,54 (d, J = 8 Hz, 1H), 7,46-7,42 (m, 1H),
6,67 (s, 1H), 6,51 (d, J=5,2 Hz, 1H), 3,62-3,43 (m, 8H), 2,89 (s, 4H), 2,22 (s, 3H).

LCMS: m/z: 378,63 [M+H]".

Vi du 39 — Toéng hop 5-[4-[3-(4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]pyrazin-2-cacbonitril

Buoc 1:
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N Pdy{dbals; BINAP, N, ;.:N
N, e "f NEH:'G KaC0g, NMP, dug i{ *'“g
J: ffj . ki, 200 °C, 20pbin TSN MN«:?
Barse 1 Boch *«u@”J
1 2 3

B6 sung fert-butyl piperazin-1-carboxylat (424 mg, 2,28 mmol), Pda(dba); (35
mg, 0,04 mmol), X-Phos (72 mg, 0,152 mmol) va K2CO3 (367 mg, 2,66 mmol) & nhiét
dd trong phong vao dung dich dugc khudy chira 5-bromopyrazin-2-cacbonitril (350 mg,
1,90 mmol) trong NMP (4 mL). Gia nhiét hdn hop phéan tng & 200 °C trong 20 phut
(TLC cho thdy s tiéu thu hoan toan nguyén lidu khoi ddu). Sau khi hoan thanh phan
g, pha loang hdn hop phéan ung bing EtOAc (50 mL), rira bang nude lanh (2 x 20
mL), lam kh 16p hitu co trén NazSO4 va ¢b diic dudi 4p suét giam dé thu duoc hop chat
tho. Neuyén liéu thé dugc tinh ché bing phuong phap sac ky nhanh (100-200 silicagel,
5 g, 30% EtOAc-hexan) dé tao ra fert-butyl 4-(5-xyanopyrazin-2-yl)piperazin-1-
carboxylat (320 mg, 58%) la chit rin mau tring.

LCMS: m/z: 290,61 [M+H]".

Budc 2:
N % M HCL 4N wong 1.4 diogan.
/E \j/ 0 9C- nhigt 85 trong phong. 4 gitr ,[ j/
A A
? N Budc 2
BoeN. .~ W HCI
3 E

B4 sung HCI 4N trong 1,4-dioxan (1,07 mL, 4,29 mmol) vao dung dich duogc
khudy chira tert-butyl 4-(5-xyanopyrazin-2-yl)piperazin-1-carboxylat (310 mg, 1,07
mmol) trong 1,4-dioxan (4 mL), lam lanh xubng 0°C. Lam 4m hdn hop phan Gng lén
nhiét do trong phong va khudy trong 4 gio (TLC cho thdy su tiéu thy hoan toan nguyén
liu khoi dau). Loai b cac chat d& bay hoi trong chan khong dé thu duoc S-piperazin-
1-ylpyrazin-2-cacbonitril hydroclorua thd (210 mg, dinh lugng) ma né dugc st dung
trong budc tiép theo khong can tinh ché thém.

LCMS: m/z: 190,46 [M+H]".
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Bude 3:
?L . oN EDCHCL HOBL a] f““‘;l'”'m
s b O DIREA, DMF, I S
r m\”"‘:{' NH { [ ekift 36 bemg phiwg, S pa 7 BH F,,r’ NN
‘ || B 3 D
o 0
5 4

B6 sung EDC-HCI (262 mg, 1,37 mmol), HOBt (185 mg, 1,37 mmol) va DIPEA
(0,64 mL, 3,66 mmol) & nhiét do trong phong vao dung dich dugc khudy chira axit 3-
(4-ox0-3H-quinazolin-2-yl)propanoic (200 mg, 0,917 mmol) va S-piperazin-1-
ylpyrazin-2-cacbonitril hydroclorua (208 mg, 1,10 mmol) trong DMF (4 mL), va khudy
trong 4 gio (TLC cho thiy sy tiéu thu hoan toan nguyén liéu khéi d4u). Pha loang hén
hop phan tng bing nuéc lanh (40 mL) va chiét bang EtOAc (3 x 40 mL). Lam kho céc
phin chiét hiru co két hop trén NaxSOu, ¢b dac dudi ap suét giam dé thu duge hop chat
tho, hop chit nay dugc tinh ché bing phuong phép séc ky nhanh (100-200 silicagel, 5
g, 5% MeOH-DCM) dé tao ra 5-[4-[3-(4-oxo-3H-quinazolin-2-yl)propanoyl]|piperazin-
1-yl]pyrazin-2-cacbonitril (70 mg, 20%) la chét rén mau trang nhat.
IH NMR [400 MHz, DMSO-ds]: 6 12,19 (s, 1H), 8,58 (d, /= 1,2 Hz, 1H), 8,43 (d,J=
1,2 Hz, 1H), 8,07 (dd, J= 1,6, 8,0 Hz, 1H), 7,77-7,72 (m, 1H), 7,55 (d, /= 8,0 Hz, 1H),
7,47-7,43 (m, 1H), 3,87-3,83 (m, 2H), 3,76-3,66 (m, 4H), 3,63-3,57 (m, 2H), 2,90 (s,
4H).
LCMS: m/z: 390,68 [M+H]".
Vi du 40 — Téng hop 2-[4-[3-(4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]thiazol-5-cacbonitril

Bude 1:

i
~ . Pd(OAG),, P{t-Bu);HBF,, PO N
| p—oN + un _J KsPO,, PhMe, B0 °C, 16 zio

‘ v N g
N~ . Barire 1 \jﬂﬁi‘:j— CN
3

Dung dich dugc khudy chira 2-bromothiazol-5-cacbonitril (200 mg, 1,05 mmol),
tert-butyl piperazin-1-carboxylat (800 mg, 4,3 mmol), kali phosphat ba lan (260 mg,
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1,22 mmol), paladi axetat trime (40 mg, 0,06 mmol), tri-tert-butylphosphine
tetrafloborat (20 mg, 0,06 mmol) trong toluen (4 mL), dé & trong lo vi séng trong moi
trrong argon dugc chiéu xa trong 30 phut & nhiét do 80 °C (TLC cho théy su ti€u thu
hoan toan nguyén liéu khai dAu). Pha loang hdn hgp phan tng bang nude (10 mL) va
chiét bang EtOAc (3 x 30 mL). Rura céc phan chiét hitu co két hop bang nudce mubi (10
mL), 1am kho trén NaxSO4 va c6 ddc dudi ap sudt giam. San pham thd thu dugc duoc
tinh ché bang phuong phép séc ky ot (100-200 silicagel, 20 g, 10-30% EtOAc-hexan)
8 tao ra fert-butyl 4-(5-xyanothiazol-2-yl)piperazin-1-carboxylat (200 mg, 64%) 1a chét

ran mau trang.

LCMS (ESI+): m/z: 295,60 [M+H]".

Budc 2:
. HCL 4 wong _
ﬁch/ﬁ LA dioman, HM“}
k/ N siliiér 8 wrong phéng, 4 gib k/ N
N -5 - " . S‘
| = P | & ‘ i
\ J}—{;m Bude 2 HCI Ucw
3 4

B& sung HC1 4N trong dioxan (5 mL) & nhi¢t d§ trong phong vao dung dich dugc
khudy chira tert-butyl 4-(5-xyanothiazol-2-yl)piperazin-1-carboxylat (200 g, 0,680
mmol) trong dioxan (10 mL), va khudy trong 4 git (TLC cho thay su tiéu thu hoan toan
nguyén li¢u khoi d4u). Loai bd cac chit d& bay hoi dudi ap suét giam dé thu duoc san
pham tho ma san pham nay dugc rira bang EtOAc (2 x 15 mL), tiép theo bang dietyl ete
(15 mL) dé tao ra 2-piperazin-1-ylthiazol-5-cacbonitril hydroclorua (155 mg, 98%) la

chat ran mau trang.

LCMS (ESIH): m/z: 195,44 [M+H]".

Budce 3:
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B sung DIPEA (0,3 mL, 1,74 mmol), axit 3-(4-ox0-3H-quinazolin-2-
yl)propanoic (120 mg, 0,67 mmol) va dung dich 50% T3P trong EtOAc (0,53 mL, 0,82
mmol) & nhiét do trong phong trong 16 gio vao dung dich dugc khudy chira 2-piperazin-
1-ylthiazol-5-cacbonitril hydroclorua (155 mg, 0,55 mmol) trong DMF khan (LCMS
cho thy su tiéu thu hoan toan nguyén liéu khi ddu). Lam dimg hdn hop phéan img bang
nuée da (60 mL), chiét bang DCM (2 x 50 mL), rira céc phan chiét hitu co két hop bang
nue mudi (25 mL), 1am kho trén Na;SO4 va ¢ ddc dudi ap sudt giam. Phan cin tho
duoc tinh ché bing phuong phap sac ky cot (100-200 silicagel, 200 g, 2-5% MeOH-
DCM) dé tao ra 2-[4-[3-(4-oxo0-3H-quinazolin-2- yl)propanoyl]p1perazm- -yl]th1az01 -5-

cacbonitril (50 mg, 23%) 1a chét rin mau vang nhat.

'H NMR [400 MHz, DMSO-de]: 6 12,18 (brs, 1H), 8,09-8,05 (m, 2H), 7,77-7,72 (m,
1H), 7,55 (d, J= 8,0 Hz, 1H), 7,45 (t, J= 7,2 Hz, 1H), 3,75-3,55 (m, 6H), 3,53-3,50 (m,
2H), 2,89 (s, 4H).

LCMS (ESI+): m/z: 395,62 [M+H]".

Vi du 41 — Téng  hop  6-[4-[3-(4-ox0-3H-pyrido[4,3-d]pyrimidin-2-
yl)propanoyl|piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:
& KOH, EIOH 9 @
Mel, hoi i, 1 EW ”d‘\ ,EL‘
HN™ T JE j
L“N'* Busc 1 N
{dda how)

za;

B sung 1H-pyrimidin-6-on (10 g, 0,104 mol) tiép theo bang Mel (7,20 mL,
0,114 mol) & nhiét do trong phong vao dung dich dugc khudy chia KOH (5,82 g, 0,104
mol) trong EtOH (80 mL). Hon hop phan tmg duoc hdi Ivu trong 2 gir (TLC cho thay
10-15% nguyén li¢u ban diu khong duge phan tng). Lugng nita ciia Mel (1,5 g, 0,01
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mol) duoc bd sung dé hdi luu trong 1 gid (TLC cho thdy su tiéu thu hoan toan nguyén
lidu khoi dau) va duge dua tir tir trd vé nhiét do trong phong. Hon hop phan tmg dugc
loc, rira bang DCM (100 mL) va ¢6 déc dich loc dudi ép suét giam dé thu duge san pham
tho, san pham nay dugc tinh ché bing phuong phap sdc ky cot (100-200 silicagel, 200
g, 2-5% MeOH-DCM) dé thu dugc 3-metylpyrimidin-4-on (4,5 g, 39%) 1a chit rdn mau
trdng nhat.

LCMS (ESI+): m/z: 111,30 [M+H]".
Budc 2:

o HNO'-; Hgaﬂa
‘ﬂﬂﬂ QG 7 gm

B Sung 3-metylpyrimidin-4-on (5,5 g, 50,00 mol) tiép theo béng axit nitric khoi
(6,6 mL, 157,15 mol) vao axit sulfuric (50 mL), lam lanh xuéng 10°C. Pua hdn hop
phan ung tir tir trd vé nhiét do trong phong, gia nhiét & nhiét 6 100 °C trong 4 git (TLC
cho théy su tiéu thu hoan toan nguyén liéu khoi dﬁu), lai duogc dua trd vé nhiét do trong
phong va rét vao trong nudc da nghién (500 g); sau d6, dung dich nudéc natri hydroxit
50% dugc bd sung tir tir t6i khi pH = 5. Chiét hdn hop phan tng bang CHCIs (3 x 250
mL); 1am kho céc phan chiét hitu co két hop trén Na,SO4 va cd dac dudi ap suit giam
d8 thu duoc hop chét thé, hop chét nay dugc tai két tinh tir EtOH (15 mL) dé tao ra 3-

metyl-5-nitro-pyrimidin-4-on (2 g, 26%) 1a chét rdn mau vang.
LCMS (ESI+): m/z: 156,36 [M+H]".

Budc 3:

NH;:;
_CO,Me :
1%”! NH.OAc, MEGH f

3 80 °C, MW, 2 gié

Bude 3
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Trong binh vi séng CEM, 3-metyl-5-nitro-pyrimidin-4-on (300 mg, 1,94 mmol),
metyl axetoaxetat (2,7 g, 23,27 mmol), amoni axetat (1,79 g, 23,22 mmol) va MeOH
(8,0 mL) duogc bd sung va dugc chiéu xa & 80 °C trong 2 gid (TLC cho thay su tiéu thu
hoan toan nguyén li¢u khoi d4u). C6 ddc hdn hop phan tng dudi ap sudt giam dé thu
duoc san phdm thd, san pham nay dugc tinh ché bang phwong phép sic ky cot (100-200
silicagel, 40 g, 5-10% MeOH-DCM) dé tao ra metyl 4-aminopyridin-3-carboxylat; hdn
hop phan tmg nay dugc thuc hién trong 6 mé (300 mg mdi mé), nguyén liéu thd sau khi
xir ly dugc két hop va tinh ché dé tao ra metyl 4-aminopyridin-3-carboxylat (900 mg,

51%) la chit ran mau vang.
LCMS (ESI+): m/z: 153,43 [M+H]".

Budc 4:

, LIOH, THF-HZ0, NH,
\_COMe _80°Ci2¢ L _COOH
4 Buoe N

B6 sung LiOH-H,0 (1,21 g, 28,80 mmol) & nhiét do trong phong vao dung dich
duoc khudy chira metyl 4-aminopyridin-3-carboxylat (2 g, 13,15 mmol) trong EtOH-
nuée (120 mL, 1:1), va gia nhiét ¢ nhiét do 80 °C trong 2 gio (TLC cho thay sy tiéu thu
hoan toan nguyén li¢u khoi d4u). Loai bo céac chét d& bay hoi dudi &p suit giam dé thu
duoc hop chét tho, hop chét nay duoc hoa tan trong nuéce (30 mL), rira bang EtOAc (2
x 25 mL) dé loai bo céc tap chét khong phan cuc. Axit hoa 16p nudce bang HCI 1N t6i
khi pH = 1, va chiét bing EtOAc (2 x 10 mL). C4c phén chiét hiru co két hop dugce co
dic dudi ap suét giam dé thu dugc phan cin tho, phan nay duge két tinh tir MeOH (20
mL) dé thu dugc axit 4-aminopyridin-3-carboxylic (1 g, 55%) 1a chét rén mau tring
nhat.

LCMS (ESI+): m/z: 139,31 [M+H]".

Budce 5:
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) NH; ™™ trong MeOH _ '
COOH it d6 trong phdng. 7 gib =

Buoc 3

Bb sung SOCl; (3,6 mL, 0,045 mol) va DMF xuc tac (30 pl) ¢ nhiét do trong
phong vao dung dich dugc khudy chtra axit 4-aminopyridin-3-carboxylic (3 g, 0,013 '
mol) trong THF (50 mL), va khudy trong 3 gi® trong mdi truong argon (TLC cho thay
sy tiéu thu hoan toan nguyén liéu khoi d4u). Loai bo céc chét d& bay hoi dudi ap suét
giam dé thu dwoc san phém thd, san phdm nay dugc hoa tan trong THF (30 mL), lam
lanh xudng 0 °C va NH3 7N-metanol (22 mL) dugce bd sung vao d6. Hon hop phéan Gmg
dugc 1am 4m tir tir 1én nhiét do trong phong va khudy trong 4 gio, loc phan két ta, cd
dic dich loc dudi ap sudt giam dé thu duge hop chét thé, hop chét nay dugc tinh ché
bing phuong phép séc ky cot (100-200 silicagel, 60 g, 10% MeOH-10% NH4OH-DCM)
dé tao ra 4-aminopyridin-3-carboxamit (475 mg, 27%) ma n6 dugc sir dung trong budc

tiép theo khong can tinh ché thém.

LCMS (ESI+): m/z: 138,33 [M+H]".

Budc 6:
OiBu o
o HO._ o~ s |
L w 0 N S NHy
S, Buoc & i
NH;, e “Oi.Bu
6 o Dl
] 18]

B6 sung dung dich T3P 50% trong EtOAc (3,5 mL, 5,5 mmol) & nhiét d§ trong
phong vao dung dich dugc khudy chira 4-aminopyridin-3-carboxamit (500 mg, 3,65
mmol), axit 4-tert-butoxy-4-oxo-butanoic (762 mg, 438 mmol), TEA (1 mL, 7,29
mmol) trong DMF (10 mL), va khudy trong 12 gi¢ (TLC cho thay su tiéu thy hoan toan
nguyén liéu khéi dAu). Lam dimg hdn hop phan tmg bang nude (50 mL) va chiét bang
DCM (2 x 35 mL). Rira céc phan chiét hitu co két hop bang nude mudi (30 mL), lam

Khé trén NasSOu, ¢6 dic dudi 4p sudt giam dé thu dugc san phdm tho, san pham nay
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duoc tinh ché bing phuong phap sic ky cdt (100-200 silicagel, 20 g, 10% MeOH-10%
NH;OH-DCM) dé tao ra tert-butyl 4-[(3-carbamoyl-4-pyridyl)amino]-4-oxo-butanoat
(500 mg, 47%) 1a chit rdn mau vang.

IH NMR [400 MHz, CDCls]: 6 11,74 (s, 1H), 9,07 (s, 1H), 8,69 (d,J= 5.2 Hz, 1H), 8,52
(d,J=5,2Hz, 1H), 7,11 (brs, 1H), 5,83 (brs, 1H), 2,75-2,70 (m, 2H), 2,68-2,63 (m, 2H),
1,44 (s, 9H).

LCMS (ESI+): m/z: 316,59 [M+Na]".

Budc 7:

&}

P LIOH.H,0. THF,
J/\i NHZ HEG wluét 3 rong phiong, 4 mb
NH Bwse T

& o7 ,,fﬂ-g _OtBu

C)

B sung nude (0,9 mL), LIOH-H>0 (645 mg, 15,35 mmol) & nhiét d 0 °C vao
dung dich duoc khudy chua tert-butyl 4-[(3-carbamoyl-4-pyridyl)amino]-4-oxo-
butanoat (900 mg, 3,071 mmol) trong THF (31 mL). Dua hdn hop phéan ung tir tir tré veé
nhiét do trong phong, khudy trong 2 gi¢ (TLC cho thay su tiéu thy hoan toan nguyén
liéu khoi du) va chiét bang FtOAc (2 x 30 mL). Rira cac phan chiét hiru co két hop
bang nudc mudi (30 mL) 1am kho trén NaxSOq, ¢d ddc dudi ap sudt giam dé thu duge
san phdm tho ma sén pham nay dugc ria bang pentan (2 x 15 mL) dé thu dugc fert-butyl
3-(4-0x0-3H-pyrido[4,3-d]pyrimidin-2-yl)propanoat (700 mg, 83%) 12 chit rin mau
vang nhat.

LCMS (ESI+): m/z: 276,48 [M+H]".

Budc 8:
ji TFA, DSM fli\
N%T ™H - E&lﬁi%ﬁﬂtmgp&ﬁ@ Ey- N{"\
LA N.:;:LU A Tmsu Lz M
g © 10 m
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B4 sung TFA (5,7 mL, 74,50 mmol) & nhiét do trong phong vao dung dich duoc
khudy chtra fert-butyl 3-(4-0x0-3H-pyrido[4,3-d]pyrimidin-2-yl)propanoat (700 mg,
2,545 mmol) trong DCM (26 mL), va khudy trong 4 gid (LCMS cho thdy su tiéu thu
hoan toan nguyén lidu khoi dau). Loai bo céc chit d& bay hoi dudi 4p sudt giam, phan
con lai duoc ddng chung cAt véi toluen (2 x 10 mL) @& thu duoc san pham thd, san pham
nay dugc nghién véi pentan (2 x 20 mL) dé thu duogc axit 3-(4-oxo-3H-pyrido[4,3-
d]pyrimidin-2-yl)propanoic (351mg, 63%) la chét rdn mau vang nhat.

LCMS (ESIH): m/z: 220,42 [M+H]".

Budc 9:
w‘;%‘i: J,EN
P
i érf» ‘lvf'?l wN-:-r*’
b e HNwo b
N i, AOH
S L T3P, DIFEA, DMF
10 o ailiify 26 wong phoge, 6 pié
Bude ¥

B4 sung DIPEA (0,4 mL, 2,325 mmol) va dung dich TsP 50% trong EtOAc (0,75
mL, 1,711 mmol) vao dung dich dugc khudy chtra axit 3-(4-oxo-3H-pyrido[4,3-
d]pyrimidin-2-yl)propanoic (250 mg, 1,141 mmol), 6-piperazin-1-ylpyridin-3-
cacbonitril hydroclorua (256 mg, 1,361 mmol) trong DMF (2,5 mL). Khudy hén hop
phan tmg & nhiét do trong phong trong 4 gi¢ (TLC cho thdy su tiéu thu hoan toan nguyén
liu kh&i dau). Lam dirng hdn hop phan ung bang nude (25 mL), chiét bang DCM (3 x
30 mL), rira céc phan chiét hitu co két hop bang nuée mudi (10 mL) va lam kho trén
Na;SO4. Cb diic dung méi dudi ap sudt giam dé thu duge san phém thd, san phdm nay
duoc tinh ché bang phwong phéap sdc ky cot (100-200 silicagel, 10 g, 10% MeOH-5%
NH4OH-DCM) aé tao ra 6-[4-[3-(4-0ox0-3H-pyrido[4,3-d]pyrimidin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril (45 mg, 10%) 1a chit rin mau trang
nhat.
'H NMR [400 MHz, DMSO-ds]: 6 12,57 (brs, 1H), 9,22 (s, 1H), 8,74 (d, J= 5,6 Hz,
1H), 8,50 (d, J = 2,0 Hz, 1H), 7,88 (dd, J = 8,8, 2,0Hz, 1H), 7.45 (d, J=5,6 Hz, 1H),
6,94 (d, J=9,2 Hz, 1H), 3,78-3,76 (m, 2H), 3,64 (t, /= 4,8 Hz, 4H), 3,57-3,54 (m, 2H),
3,31 (s, 4H).
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LCMS (ESI+): m/z: 390,63 [M+H]".

Vi du 42 — Téng hop 6-[4-[3-(4-ox0-3H-pyrido[2,3-d]pyrimidin-2-
yl)propanoyl]piperazin-1-yl]pyridin-3-cacbonitril

Buée 1:
- o Br. 3L X = — v 2 i e y
P 0" t BNy T Bl TR
4 2 3 O

Dung dich chtta DIPEA (4,16 mL, 29,3 mmol) trong THF khd (60 mL) dugc lam
Janh xubng -78 °C trong chiu nudc da kho-axeton. Bé sungn-BuLi trong hexan (1,6 M,
18,3 mL, 29,3 mmol) ting giot & -78 °C vao do va khudy trong 30 phut. Benzyl axetat
(3,8 mL, 26,6 mmol) trong THF kho (30 mL) duoc bd sung timg giot vao binh phan
@mg, duy tri nhiét d6 thép hon -78°C. Khi hoan thanh viéc b6 sung, binh duge chuyén
sang chiu nude da kho-EO va khudy cho t6i khi nhiét do ha xudng dudi -90°C. Bb
sungtert-butyl 2-bromoaxetat (5,9 mL, 40,0 mmol) trong THF (30 mL) tung giot vao
dung dich néu trén va khudy trong 1 gio ¢ -90°C. Lam ding hdn hgp phan tng bang
cach bd sung nudce tir tir (100 mL), lam Am 1én nhiét do trong phong va chiét bang ELO
(2 x 150 mL). Lam kho cac phan chiét hitu co két hop trén NazSOq, loc va co dac dudi
ap suét giam dé thu duoc phan cin thd ma phan nay dugc tinh ché bang phuwong phap
sdc ky cot (100-200 silicagel, 60 g, 5% EtOAc-hexan) dé tao ra benzyl fers-butyl
butandioat (2,3 g, 27%) 1a d4u mau vang nhat.

LCMS: m/z: 287,6 [M+Na]".

Budce 2:

Pd-C, Hy, THE, 0

, i 1g,  Hiligt &5 trong phéug, 16 gid o'Bu
th\ﬁ B O'Bu P HO ’
Burde 2 : "
: 4 0O

Bé sung 10% Pd-C (0,23 g) vao dung dich dugc khudy chira benzy! tert-butyl
butandioat (2,3 g, 8,71 mmol) trong THF kho (30 mL), va khudy trong méi truong Ho
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(bong) trong 16 gio (TLC cho thy su tiéu thu hoan toan nguyén li¢u khoi dau). Loc hdn
hop phan Gmg qua Celite va rira bang CHCI; (100 mL). Cd dac dich lgc trong chén khong
@8 thu dugc phan cin tho con lai, phan nay dugc tinh ché bang phuong phap sdc ky cot
(100-200 silicagel, 30 g, 35% EtOAc-hexan) dé tao ra axit 4-tert-butoxy-4-oxo-butanoic
(0,8 g, 52%) 1a dau khong mau.
'H NMR [400 MHz, CDCls]: § 2,65-2,61 (m, 2H), 2,56-2,52 (m, 2H), 1,44 (s, 9H).
Budce 3:

HOBt.NHs,

g EDC.HCI, DIPEA,
THF. mhévgt #d-rong phine,
S gt

5 6

B4 sung EDC-HCI (1,86 g, 9,78 mmol), HOBt-NHs (1,46 g, 9,78 mmol) va
DIPEA (4,67 mL, 26,08 mmol) ¢ nhiét do trong phong vao dung dich duogc khﬁéy chtra
axit 2-aminopyridin-3-carboxylic (0,9 g, 6,52 mmol) trong THF (15 mL). Khuéy hén
hop phan tng & nhiét do trong phong trong 5 gio (TLC cho thdy sy tiéu thy hoan toan
nguyén liéu khai dau), pha lodng bing nuée (30 mL) va chiét bang EtOAc (3 x 75 mL).
Rira cac phan chiét hitu co két hop bang nudc lanh (2 x 40 mL), nude mudi (40 mL),
tach, 1am kho trén NaSO4 va cd dédc dudi ap suat giam dé thu duoc phan cin thé ma
phan nay dugc tinh ché bang phuong phap sdc ky cot (100-200 silicagel, 20 g, 60%
EtOAc-hexan) dé tao ra 2-aminopyridin-3-carboxamit (0,4 g, 45%) 1a chit ran mau

tréng.

LCMS: m/z: 138,3 [M+H]".

Budce 4:
i 0 :;ﬁ:s.;tah: DMF. [vf‘ "\::.:EJ" ‘”NH,:E
S . opy 99 Csfga L Sh
(K:'[\ NHE ) HU;AJ \Efg > o g’[ﬁk“jr{‘ ‘ L bt
SN N o G 0“5;”‘" S
8 3 7 O
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B4 sung axit 4-tert-butoxy-4-oxo-butanoic (0,66 g, 3,83 mmol), HATU (1,45 g,
3,83 mmol) va EtN (0,7 mL, 5,04 mmol) & nhiét d6 trong phong vao dung dich duoc
khudy chira 2-aminopyridin-3-carboxamit (0,35 g, 2,55 mmol) trong DMF (15mL). Hon
hop phan tmg tao ra dugc khudy & 60 °C trong 24 gio (TLC cho thdy s tiéu thu hoan
toan nguyén liéu khoi d4u). Pha lodng hdn hop phan Gng bang nuée (30 mL) va chiét
bang EtOAc (3 x 50 mL). Rura cac phan chiét hitu co két hop bang nudce lanh (2 x 30
mL), nuéc mubi (30 mL), 1am khd trén NaxSO4 va c6 ddc dudi ap sut giam dé thu dugc
phin can thd ma phan nay dugc tinh ché bang phuong phép sic ky cot (100-200 silicagel,
10 g, 2% MeOH-DCM) dé tao ra tert-butyl 4-[(3-carbamoyl-2-pyridyl)amino]-4-oxo-
butanoat (0,22 g, 26%) 1a chét rin mau vang nhat.

LCMS: m/z: 294,6 [M+H]".
Budce 5:

LIOH.H,0,
THF/H,0, o

e
E»‘tﬁ% [LNH; O 5C~ nhidt do “ rJLNH

trong phing, 6 g1

”fi*. NH Bute 5 N #\,Nﬁ\ﬂf- Tr
G’fi\f\nfﬂ%u o
7 0 8

B sung LiOH-H,0 (0,16 g, 3,88 mmol) vao dung dich duoc khuéy chira fert-
butyl 4-[(3-carbamoyl-2-pyridyl)amino]-4-oxo-butanoat (0,22 g, 0,75 mmol) trong THF
(8 mL) va nuée (0,3 mL) & 0°C. Pua hdn hop phan tng vé nhiét do trong phong, khudy
trong 6 gio (TLC cho thdy su tiéu thu hoan toan nguyén li¢u khéi dau), pha lodng bang
nuée (10 mL) va chiét bing EtOAc (2 x 75 mL). Rira cdc phan chiét hitu co két hop
bang nudc mudi (20 mL), lam kho trén NaSO4 va ¢d ddc dudi ap sut giam dé tao ra
tert-butyl 3-(4-oxo-3H-pyrido[2,3-d]pyrimidin-2-yl)propanoat (140 mg, 63%) 1a chat

rin mau vang nhat.
LCMS: m/z: 276,4 [M+H]".

Budc 6:

-119-



38907

‘ TEA, DCM, o M
(/\ L ikt 35 meag phéng, 3 @2 il ?s\r “HH
" e | | l
»:JL\ ,«\r JO'Bu Bude & NN’”\ = »:.,w,»“'\]_, OH
8 g TFA O

B6 sung TFA (1,1 mL, 15,0 mmol) & nhi€t do trong phong vao dung dich duoc
khudy chtra fert-butyl 3-(4-ox0-3H-pyrido[2,3-d]pyrimidin-2-yl)propanoat (0,14 g, 0,50
mmol) trong DCM (5 mL), va khudy trong 3 gio (TLC cho thay sy tiéu thu hoan toan
nguyén li¢u khoi d4u). Co dic hdn hgp phan Gng dudi ap suét giam dé thu duoc mudi
axit 3-(4-oxo-3H-pyrido[2,3-d]pyrimidin-2-yl)propanoic axit trifloaxetic (0,14 g, 75%),
san phdm nay dugc dua sang budc tiép theo khong cAn tinh ché thém 1a chit 16ng mau

vang nhat.
LCMS: m/z: 220,3 [M+H]".

Budce 7:

o ;TE in Et0AC, ?.;;“;M fﬂf‘%
Eh DMF, fJL ‘ L i

RlEEE ’lél o gﬂma 2 ;g.ea r’“‘%‘; MH I,v‘-aN ‘?Nf

]

Bue T LNV"HN‘J\/;’\B“,N‘J
o

B6 sung DIPEA (0,14 mL, 0,79 mmol) va dung dich TsP 50% trong EtOAc (0,5
mL, 0,78 mmol) & nhiét d trong phong vao dung dich duoc khuéy chtra mudi axit 3-
(4-ox0-3H-pyrido[2,3-d]pyrimidin-2-yl)propanoic axit trifloaxetic (0,087 g, 0,39 mmol)
va 6-piperazin-1-ylpyridin-3-cacbonitril hydroclorua (0,133 g, 0,59 mmol) trong DMF
(4 mL), va khudy trong 2 gi® (TLC cho thdy sy tiéu thu hoan toan nguyén li¢u khai dau).
Lam dimng hdn hop phén tng bang nuée (10 mL) va chiét baing DCM (3 x 30 mL). Rura
céc phan chiét hitu co két hop bang nuée mudi (10 mL), lam kho trén Na;SO4 va c6 dac
dé thu duoc san pham thd (150 mg, 54% LCMS), san pham nay dugc tinh ché didu ché
dé tao ra 6-[4-[3-(4-ox0-3H-pyrid0[2,3-d]pyrimidin-2-yl)propanoyl]piperazin—1-
yl]pyridin-3-cacbonitril (29 mg, 18%) 1a chét rin mau tring.
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IH{ NMR [400 MHz, DMSO-dg]: § 12,49 (brs, 1H), 8,86 (dd, J= 4.0, 1,6 Hz, 1H), 8,50
(d, J=2,4 Hz, 1H), 8,45 (dd, J= 7,6, 1,6 Hz, 1H), 7,88 (dd, J= 8,8, 2,0 Hz, 1H), 7,47
(dd, J = 8,0, 4,8 Hz, 111), 6,94 (d, J = 9,2 Hz, 1H), 3,83-3,77 (m, 2H), 3,69-3,62 (m,
4H), 3,58-3,53 (m, 2H), 2,93 (s, 4H).

LCMS: m/z: 390,67 [M+H]".

Vi du 43 — Tbéng hop 6-[4-[3-(4-ox0-3H-quinazolin-2-yl)butanoyl]piperazin-1-
yl]pyridin-3-cacbonitril

Buéc 1:
iy KOH, BnBr, Toluen,
Tioi T, 5 g
o i) KOH, MeOH HO, E'?
5 o b T T8 il [
“ Tioi Jone, 16 i B )
\y.,_s'f\g 0] u; Him; — En&wf\‘ff\{jH
. _é‘f [ {5 =t S 4 ‘3
! 2

B sung KOH bot (6,0 g, 0,10 mol) vao dung dich chtra 3-metyltetrahydrofuran-
2-on (2,0 g, 0,02 mol) va benzyl bromua (14,0 g, 0,08 mol) trong toluen (36 mL). Hoén
hop phéan ung tao ra dugc khudy & 110 °C trong 5 gi® va toluen dugc loai bo trong chan
khong dé thu dugc phén cin thd, phan nay dugc hoa tan trong MeOH (40 mL). B6 sung
KOH (2,0 g, 0,035 mol) va nuge (20 mL) vao dung dich néu trén va hdn hop phan ng
duoc hoi luu trong 16 gid. Pua hdn hop phan Gng vé nhiét do trong phong, rira bang
Et,0 (2 x 50 mL), 16p nude dugc axit héa téi do pH = 2-3 bang Hel dic, va chiét bang
DCM (3 x 50 mL). Lam kho cac phan chiét hiru co két hop trén NaySOq, loc va b déc
trong chan khong dé tao ra axit 4-benzyloxy-2-metyl-butanoic (3,4 g, 81%) la dau mau
vang nhat.

'H NMR [400 MHz, CDCL]: 8 7,37-7,26 (m, SH), 4,53-4,50 (m, 2H), 3,54 (t, J = 6,4
Hz, 2H), 2,73-2,64 (m, 1H), 2,09-2,00 (m, 1H), 1,76-1,68 (m, 1H), 1,21 (d, J=7,2 Hz,
3H).

Bude 2:
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O
O - I HATU, EtaN,
A TNH; [ or Buis |
Bﬂg\/\H\GH . | 2 DMF, 80 °C, ui& ||
" NHg Bude 3
2 3 ENYRRL 3

B4 sung axit 4-benzyloxy-2-metyl-butanoic (0,59 g, 2,83 mmol), HATU (1,25 g,
3,28 mmol) va Et;N (0,61 mL, 4,35 mmol) ¢ nhiét do trong phong vao dung dich dugc
khudy chtra 2-aminobenzamit (0,3 g, 2,20 mmol) trong DMF (5 mL). Hon hgp phan tmg
tao ra dugc khudy & 80 °C trong 6 gid (TLC cho thdy su tiéu thu hoan toan nguyén liéu
khoi du). Pha loang hén hop phan ing bing nuéce (30 mL) va chiét bang EtOAc (3 x
50 mL). Rira cac phan chiét hitu co két hgp bang nude lanh (2 x 30 mL), nude mudi (30
mL), lam khé trén Na;SO4 va ¢ dic duéi ap suét giam dé thu dugc phan can tho con
lai, phin nay dugc tinh ché bang phuong phap sdc ky cot (100-200 silicagel, 20 g, 30%
EtOAc-hexans) dé tao ra 2-[(4-benzyloxy-2-metyl-butanoyl)amino]benzamit (0,63 g,
79%) 1a chit 16ng khong mau.

LCMS: m/z: 327,6 [M+H]".
Budc 3:
NaOH 2N,

héi o, 3 giee "0y
m—— | §

Bude 4

2-[(4-Benzyloxy-2-metyl-butanoyl)amino]benzamit (0,63 g, 1,93 mmol) trong
dung dich nuéc NaOH 2N (12 mL) duogc khudy & 100 °C trong 3 gio (TLC cho thay su
tiéu thu hoan toan nguyén liéu khéi dAu). Lam lanh hdn hop phéan tng xubng 0 °C va
axit héa bing dung dich nuée HCI 2N cho t6i khi do pH = 3-4 va chiét bang EtOAc (3
x 50 mL). Rira céc phan chiét hiru co két hop bing nuéc mudi (30 mL), 1am kho trén
NaxSO4 va ¢6 diac dudi ap sudt gidm dé thu dugc 2-(3-benzyloxy-1-metyl-propyl)-3H-
quinazolin-4-on (450 mg, 67%) ma n6 dugc sir dung trong budc tiép theo khdng can

tinh ché thém.
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LCMS: m/z: 309,5 [M+H]".

Budc 4:

PdIC, Hy, THF,

B4 sung chét xtc tic 10% Pd-C (do 4m 50%, 1,0 g) vao dung dich dugc khudy
chira 2-(3-benzyloxy-1-metyl-propyl)-3H-quinazolin-4-on (0,55 g, 1,78 mmol) trong
THF (15 mL) va khudy trong méi truong Ha (bong) trong 5 gio (TLC cho thay su tidu
thu hoan toan nguyén liéu khoi d4u). Loc hdn hop phéan tng qua Celite, va rua bang
THF (30 mL). Co dic dich loc trong chan khong dé tao ra 2-(3-hydroxy-1-metyl-
propyl)-3H-quinazolin-4-on (0,3 g, 78%) la chét rin mau tring nhat.

LCMS: m/z: 219,49 [M+H]".

Buéc 5:
_ DMP, DCM,
8] B
o 0 °C- hiét &6
I, NH treng phong. 5 gio f
& 7

B4 sung Dess-Martin periodinan (0,85 g, 2,00 mmol) vao dung dich dugc khudy
chita  2-(3-hydroxy-1-metyl-propyl)-3H-quinazolin-4-on (0,40 g, 1,83 mmol)
trong DCM (25 mL), 1am lanh xubng 0°C. Hon hop phan tng dugc lam 4m tir tir 1én
nhiét do trong phong va khudy trong 5 gio (TLC cho thdy su tiéu thu hoan toan nguyén
liéu khoi dau). Lam ding hdn hop phén tng bang dung dich nudc NaxS>03 bdo hoa va
chiét bang EtOAc (2 x 30 mL). Rira céc phan chiét hitu co két hop bang nudce mudi (25
mL), 1am kho trén NaxSO4 va cd dic trong chin khong dé thu dugc phan cin thd ma

phan nay dugc tinh ché bang phuong phap séc ky cot silicagel (100-200 silicagel, 10 g,
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15% EtOAc-hexan) dé tao ra 3-(4-oxo-3H-quinazolin-2-yl)butanal (220 mg, 56%) la

chit rn mau tring.
LCMS: m/z: 217,5 [M+H]".

Buéce 6:

MaClOs, NaH:POy,
2-metyl-2-bufen,

O
BUOHHRO (2:1), THF o
B nhigt 35 trong phing, 12 gid E:‘ b,éH
O
8

Budc 7

B4 sung t-BuOH (5 mL), nuée (1,5 mL) va 2-metyl-2-buten (0,51 g, 7,28 mmol),
tiép theo bang NaClO> (0,25 g, 2,77 mmol) va NaH,PO4-H,0 (0,43 g, 2,75 mmol) vao
dung dich duogc khudy chtta 3-(4-oxo-3H-quinazolin-2-yl)butanal (0,20 g, 0,92 mmol)
trong THF (10 mL), & 5 °C. Dua hon hop phan tng tir tir trd vé nhiét do trong phong,
khudy trong 12 gio, pha loang bang nudc (15 mL) va chiét bang EtOAc (2 x 30 mL).
Rira cac phan chiét hitu co két hop bang nuéc mubdi (25 mL), 1am kho trén NaSO4 va
co dac trong chan khong dé thu dugc phéan cin thd ma phan nay dugc tinh ché bang
phuong phap séc ky cot (100-200 silicagel, 10 g, 10% MeOH-DCM) dé tao ra axit 3-(4-
ox0-3H-quinazolin-2-yl)butanoic (150 mg, 52%), hop chét nay dugc chuyén sang buéc
tiép theo khong can tinh ché thém.

LCMS: m/z: 233,4 [M+H]".

Buéce 7:
e SOH EDECHTE _ o
FH wost oirea j )f i
rf’am‘» mw.,-ﬁ {Mgﬁ FD ’1’?‘%”‘1\ e i., ’«.q '3‘%\21’
Wi Buwe § N
o E

B6 sung EDC-HCI (0,18 g, 0,96 mmol), HOBt (0,13 g, 0,96 mmol) va DIPEA
(0,34 mL, 1,93 mmol) trong mdi truong argon vao dung dich duogc khudy chtra axit 3-

(4-ox0-3H-quinazolin-2-yl)butanoic (0,15 g, 0,64 mmol) va 6-piperazin-1-ylpyridin-3-
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cacbonitril (0,15 g, 0,71 mmol) trong DMF (5 mL), va khudy & nhiét @6 trong phong
trong 8 gi (TLC cho thy sy tiéu thy hoan toan nguyén liéu khoi dau). Loai bo cac chét
d& bay hoi dudi dp suét giam va pha lodng phan cn con lai bang nuéce (30 mL) va chiét
bing EtOAc (3 x 50 mL). Rira cac phan chiét hitu co két hop bang nuéc lanh (2 x 25
mL), nuéc mudi (20 mL), 1am kho trén NaxSO4 va c6 ddc dudi ap suét giam dé thu dugc
phan can tho (100 mg, 71% LCMS), phan nay dugc tinh ché diéu ché dé tao ra 6-[4-[3-
(4-0X0-3H-quinazolin—2-yl)butanoyl]piperazin-1-yl]pyridin-3—cacbonitril (28 mg, 9%)
14 chit rin mau tring.

IH NMR [400 MHz, DMSO-ds]: J 12,19 (brs, 1H), 8,50 (d, J=2,4 Hz, 1H), 8,06 (d, J
= 7.6 Hz, 1H), 7,87 (dd, J = 8,8, 2,4 Hz, 1H), 7,75-7,70 (m, 1H), 7,53 (d, J = 8,0 Hz,
1H), 7,43 (t, J= 8,0 Hz, 1H), 6,92 (d, J= 9,2 Hz, 1H), 3,76-3,66 (m, 4H), 3,62-3,51 (m,
4H), 3,25-3,08 (m, 2H ), 2,64-2,59 (m, 1H), 1,26 (d, /= 7.2 Hz, 3H).

LCMS: m/z: 403,7 [M+H]".

Vi du 44 — Toéng hop 6-[(3 S)-4-[3-(5,6-diflo-4-0x0-3H-quinazolin-2-yl)propanoyl]-3-
metyl-piperazin-1-yl]pyridin-3-cacbonitril

Budce 1:

F

F
Boc,0, THF,
F F
RT, 12h \@\
)
NH, Bude 1 NHBoc
1 2

Di-tert-butyl dicarbonat (3,0 g, 23,2 mmol) duoc bd sung vao 3,4-difloanilin (5,5
g, 25,2 mmol) trong THF kho (45 mL) va hdn hop phan tmg tao ra dugc khudy & nhiét
dd trong phong trong 12 gid (TLC cho thdy su tiéu thu hoan toan nguyén li¢u khdi dau).
Loai bo cac chit dé bay hoi duéi ap suit giam va rta phan cin con lai bang hexan (15
mL). Lam kho chét rén mau tring thu dugc trong moi truong chan khong cao dé tao ra
tert-butyl N-(3,4-diflophenyl)carbamat (5 g, 93%) ma né dugc stir dung trong budc tiép

theo khong can tinh ché thém.

IH{ NMR [400 MHz, CDCL]: § 7,45-7,40 (m, 1H), 7,08-7,01 (m, 1H), 6,92-6,89 (m,
1H), 6,45 (brs, 1H), 1,51 (s, 9H).

LCMS: m/z: 174,4 [M+H-56]".
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Buéc 2:
t-BuLi, Metyl
E Cloformat », F O
F\@\ THF, -78 OC, 5h F\dk
L R OFEt
NHBoc Bude 2 NHBoc
2 3

B4 sung timg giot-Buli (7,54 mL, 9,82 mmol) vao dung dich duoc khudy chtra
tert-butyl N-(3,4-diflophenyl)carbamat (1 g, 4,36 mmol) trong THF (30 mL) & -78°C,
va khudy trong 3 gio. B6 sung etyl cloroformat (0,48 g, 5,1 mmol) tir tir vao hdn hop
phéan tng ¢ -78 °C va khudy trong 1 gio (TLC cho thdy sy tiéu thu hoan toan nguyén
liéu khoi déu). Pua hdn hop phan ung tré vé 0 °C, xir Iy bang dung dich nudc amoni
clorua bdo hoa (24 mL) trong thoi gian 10 phut, sau d6 lam Am 18n nhiét do trong phong
va pha lodng bang EtOAc (100 mL) va nude (50 mL). Tach cac 1op va chiét pha nuéc
bang EtOAc (2 x 30 mL). Rira cac phan chiét hitu co két hop bang nude mudi (50 mL),
Jam kho trén Na,SOu, loc va c6 dic duéi ap sudt giam dé thu dugc phan can thd ma phan
nay duoc tinh ché bing phuong phép sdc ky cot (100-200 silicagel, 20 g, 2% EtOAc-
hexan) dé tao ra etyl 6-(tert-butoxycarbonylamino)-2,3-diflo-benzoat (0,5 g, 38%) l1a

chat ran mau trang.

'{ NMR [400 MHz, CDCL]: 8 9,44 (brs, 1H), 8,11-8,08 (m, 1H), 7,30-7,23 (m, 1H),
4.45 (q, J= 6,8 Hz, 2H), 1,51 (s, 9H), 1,41 (t, J="7,2 Hz, 3H).

LCMS: m/z: 202,4 [M+H-100T".

Budc 3:
P2 TFA DCM, F
F\dkoa RT 12 h F CO,Et
Budce 3
NHBoc TFA NH,
3 4

B6 sung ‘TFA (2,27 mL) timg giot ¢ nhiét do trong phong vao dung dich dugc
khudy chira etyl 6-(tert-butoxycarbonylamino)-2,3-diflo-benzoat (0,5 g, 1,66 mmol)
trong DCM (14 mL), va khudy trong 12 gity (TLC cho thdy su tiéu thu hoan toan nguyén

liéu khoi dAu). C6 ddc hdn hgp phan tng duéi 4p sudt giam de tao ra etyl 6-amino-2,3-
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diflo-benzoat (0,43 g, 89%), hop chét nay duge chuyén sang buéc tiép theo khong can

tinh ché thém.

LCMS: m/z: 202,3 [M+H]*,

Buéc 4:
F LiOH.H,0, THF, F
F co,et HO,RT, 18h  F CO,H
Budce 4
NH, .TFA NH,
4 5

B6 sung LIOH-H,0 (0,46 g, 14,3 mmol) vao dung dich dugc khudy chira etyl 6-
amino-2,3-diflo-benzoat (0,43 g, 1,44 mmol) trong THF:H2O (2:1, 15 mL). Khusyhon
hop phan ting tao ra & nhiét do trong phong trong 18 gio (TLC cho thy su tiéu thu hoan
toan nguyén liéu khoi ddu), axit héa bang HCl IN t6i khi pH = 4-5 va chiét bang
FEtOAc (50 mL). Tach 16p hitu co, 1am kho trén NazSO4 khan va c6 dic dudi ap suét
giam dé tao ra 6-amino-2,3-diflo-benzoic acid (0,2 g, 80%) hop chit ndy dugc chuyén

sang budc tiép theo khong can tinh ché thém.

LCMS: m/z: 174,39 [M+H]*,

Budc 5:
F EDC.HCI, F 0
E co  HOBtNH, DIPEA,
2 DMF, RT, 6 h F NH
e — 2
Budce 5
NH, NH,
5

6

B sung EDC-HCI (1,15 g, 6,0 mmol), HOBt-NH3 (0,91 g, 6,0 mmol) va DIPEA
(2,17 mL, 12,0 mmol) trong mdi truong argon vao dung dich dugc khuéy chira 6-amino-
2,3-diflo-benzoic acid (0,7 g, 4,0 mmol) trong THF (15 ‘mL), va khqu O nhiét do trong
phong trong 6 gio (TLC cho thdy su tiéu thu hoan btoén nguyén li¢u khoi dau). Loai bo
cac chit dé bay hoi dudi ap suit giam va pha lodng phan cin con lai bang nuéc lanh (40
mL) va EtOAc (100 mL). T4ch 16p hitu co, rira bang nu6e lanh (2 x 20 mL), nuée mudi
(2 x 20 mL), 1am khé trén NaySO4 va ¢b ddc dudi ép sudt giam dé thu dugc phan cin

thd ma phan nay dugc tinh ché bang phuong phép sdc ky cot (100-200 silicagel, 20 g,

-127-



38907

25% EtOAc-hexan) dé thu duge 6-amino-2,3-diflo-benzamit (0,45 g, 65%) la chat ran

mau tring.
LCMS: m/z: 173,4 [M+H]".

Buéec 6:

F 0O

F NH,
AcOH,RT, 3h
NH
Budc 6 )\/\ﬂ/o
H
o)
8 o}

B sung anhydrit suxinic (0,31 g, 3,13 mmol) vao dung dich dugc khudy chira 6-
amino-2,3-diflo-benzamit (0,45 g, 2,61 mmol) trong AcOH (4,5 mL) & nhiét do trong
phong, va khudy & nhiét d6 trong phong trong 3 gio (TLC cho thay su tiéu thy hoan toan
nguyén liéu khoi dAu). R6t hdn hop phan ung vao trong nudce dé lanh (10 mL) va khudy
trong 30 phut ¢ nhiét d9 trong phong. Loc phan chét rén két tua, rra bang nudc (10 mL),
axeton lanh (5 mL) va lam khd trong moi truong chén khong cao dé tao ra axit 4-(2-
carbamoyl-3,4-diflo-anilino)-4-oxo-butanoic (500 mg, 70%) ma no6 dugc st dung trong

budc tiép theo khong can tinh ché thém.
LCMS: m/z: 273,5 [M+H]".

Buoc 7:

F\dLNH 2 M NaOH,
2 Ho6i luu, 3 h F\CEU\NH
NH - P OH

Budce 7 N

Axit 4-(2-carbamoyl-3,4-diflo-anilino)-4-oxo-butanoic (0,50 g, 1,83 mmol)
trong dung dich nuéc NaOH 2N (5 mL) dugc khudy & 100 °C trong 3 gio (TLC cho thay
su tiéu thy hoan toan nguyén li¢u khoi dAu). Lam lanh hdn hgp phan Gmg xubng 0 °C va
axit héa bang dung dich nuée HCI 2N t6i khi do pH = 3-4 trong qua trinh nay, chét rin
mau tring két tia. Huyén phu dugc khudy & 0 °C trong 30 phut, loc, rira bang nuée (10

mL), axeton lanh (2 mL) va lam kho trong moi truong chan khong cao dé tao ra axit 3-
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(5,6-diflo-4-ox0-3H-quinazolin-2-yl)propanoic (300 mg, 65%) ma n6 dugc su dung

trong budc tiép theo khong can tinh ché thém.
LCMS: m/z: 255,46 [M+H]".
Budce 8:
_~_CN
CI/ENE/11 CN
i KeCOs, DA, 60 °C, <

HN 2h . N
:J Buéc 8 HN\E) '

B4 sung 6-clopyridin-3-cacbonitril (0,29 g, 2,3 mmol) va K>CO3 vao dung dich
dugc khudy chira (2S)-2-metylpiperazin (0,30 g, 2,1 mmol) trong DMA (6 mL). Hén
hop phan tmg tao ra dugc gia nhi¢t t6i 60 °C trong 2 gio (TLC cho thay su tiéu thu hoan
toan nguyén li¢u khéi dAu). Pha lodng hdon hop phan ung bang nudc lanh (20 mL) va
chiét bang FtOAc (3 x 25 mL). Rira cac phan chiét hitu co két hop bang nudc lanh (20
mL) va nudc mudi (2 x 20 mL). Tach 16p hiru co, lam kho trén Na»SO4 va ¢0 dac dudi
ap sudt giam dé thu dugc phan cin thd ma phan nay dugc tinh ché bang phwong phap
sic ky cot (100-200 silicagel, 10 g, 10% MeOH-DCM) dé tao ra 6-[(3S)-3-
metylpiperazin-1-yl]pyridin-3-cacbonitril (0,29 g, 67%) 1a chét rdn mau tring nhat.

LCMS: m/z: 203,4 [M+H]".

Budc 9:
F 0 A~ CN EDC.HC|, CN
@E‘t A iR \t)t LY
+ (\N N
N/)\/\[(OH HN\) Budc 9 )W
0
9 12

B sung EDC-HCI (0,28 g, 1,4 mmol), HOBt (0,22 g, 1,4 mmol) va DIPEA (0,5
mL, 2,9 mmol) trong moi trudong argon vao dung dich dugc khudy chura axit 3-(5,6-
diflo-4-oxo0-3H-quinazolin-2-yl)propanoic (0,25 g, 1.0 mmol) va 6-[(35)-3-
metylpiperazin-1-yl]pyridin-3-cacbonitril (0,19 g, 1,0 mmol) trong DMF (5 mL) va
khudy & nhiét d¢ trong phong trong 24 gio (TLC cho thiy su tiéu thy hoan toan nguyén
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liéu khi dAu). Loai bé céc chit d& bay hoi dudi ap suét giam va pha loang phan cn con
lai bing nuéc da (30 mL) va EtOAc (50 mL). Tach 16p hitu co, rira bang nuéce da (2 x
15 mL), nude mudi (2 x 15 mL), 1am kho trén Na2SO4 va ¢b dic dudi 4p sudt giam aé
thu dugc ph?m cin tho (200 mg, 47% LCMS) phﬁn nay dugc tinh ché didu ché dé tao ra
6-[(3S)-4-[3-(5,6-diflo-4-ox0-3H-quinazolin-2-yl)propanoyl]-3 -metyl-piperazin-1-
yl]pyridin-3-cacbonitril (40 mg, 9%) la chit rin mau tring.

IH NMR [400 MHz, CDCls]: § 12,33 (brs, 1H), 8,48 (d, J = 2,4 Hz, 1H), 7,86 (dd, J =
9.2, 2,4 Hz, 1H), 7,84-7,76 (m, 1H), 7,39-7,33 (m, 1H), 6,95-6,91 (m, 1H), 4,55-4,34
(m, 1H), 4,30-3,86 (m, 3H), 3,49-3,42 (m, 1H), 3,23-3,15 (m, 1H), 3,05-2,94 (m, 1H),
2,89-2,78 (m, 4H), 1,20-0,98 (m, 3H).

LCMS: m/z: 439,7 [M+H]".

Vi du 45 — Toéng hop 2-[4-[3-(4-0ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-

yl]pyrimidine-5-cacbonitril

Budce 1:
N._Cl P N
_Boc 1.4-Dioxan,,
M/ . O‘l Hbi lwu, 4 h N )l\/Nj
B 7 HN Busc 1 @
1 2 "Boc” 3

B6 sung tert-butyl piperazin-1-carboxylat (0,722 g, 3,88 mmol) va K»COs3 (0,713
g, 5,17 mmol) & nhiét do trong phong vao dung dich chtra 5-bromo-2-clo-pyrimidine
(0,5 g, 2,58 mmol) trong 1,4-dioxan (20 mL). Hon hop phan tmg duoc hdi luu trong 4
giy (TLC cho thAy sy tiéu thy hoan toan nguyén li¢u khoi dau). Dua hdn hop phan tng
vé nhiét do trong phong, pha lodng bang nude (20 mL) va chiét bang EtOAc (3 x 50
mL). Rira céc phan chiét hiru co két hop bang nude (2 x 40 mL), nuée mudi (1 x 40
mL), lam kho trén Na»SOq va 6 dic duéi ap suét giam dé thu duge phan cin con lai.
Phén c3n nay dugc tinh ché thém bang phuong phap sdc ky cot (100-200 silicagel, 15 g,
10% FEtOAc-hexan) dé tao ra fers-butyl 4-(5-bromopyrimidin-2-yl)piperazin-1-
carboxylat (0,7 g, 78%) la chit rin mau tring.

' NMR [400 MHz, CDCls]: 8 8,29 (s, 2H), 3,75 (t, J = 4,8 Hz, 4H), 3,47 (t, /= 5,2 Hz,
4H), 1,47 (s, 9H).
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LCMS: m/z: 287,44 [M-Bu]".

Budc 2:

/j/Br Zn(CN),, X-phos, N7 CN
Pd(PPhs),, DMF, |/j
)\ 100°C,18h (\NJ\N

_N
Boc’ 3 Budc 2 Boc” 4

B4 sung Zn(CN), (513 mg, 4,37 mmol) va X-phos (84 mg, 0,15 mmol) & nhiét
dd trong phong vao dung dich dugc khudy chira tert-butyl 4-(5-bromopyrimidin-2-
yl)piperazin-1-carboxylat (500 mg, 1,46 mmol) trong DMF (15 mL). Hon hgp phéan tng
duoc kht khi bang khi argon trong 20 phut, sau d6 Pd(PPhs)a (168 mg, 0,15 mmol) dugc
bd sung va gia nhiét & nhiét do 100 °C trong 18 git (TLC cho thdy su tidu thu hoan toan
nguyén liéu khaoi d4u). Pua hdn hop phan ung tir tir tré v& nhiét do trong phong, pha
loing bing nude (20 mL) va chiét bang EtOAc (3 x 100 mL). R céac phan chiét hitu
co két hop bing nude (2 x 40 mL), nuée mudi (1 x 40 mL), 1am kho trén NaxSO4 va ¢b
dac dudi ap sudt giam dé thu dugc nguyén liéu thd. Nguyén liéu tho duge tinh ché bang
phuong phap sdc ky ot (100-200 silicagel, 12 g, 10% EtOAc-hexan) dé thu dugc tert-
butyl 4-(5-xyanopyrimidin-2-yl)piperazin-1-carboxylat (300 mg, 71%) 1a chét rin mau

tréng.
LCMS: m/z: 290,49 [M+H]".

Budce 3:

CN ~CN
Nl/j/ HCI 4N trong Dioxan )Nl\/j/
7 DCM, RT, 4 h 2
NN _DCM,RI, 41 ﬁN N

N Buse3 NI
4 5

B4 sung HCI 4N trong dioxan (5 mL) vao dung dich duoc khudy chira terz-butyl
4-(5-xyanopyrimidin-2-yl)piperazin-1-carboxylat (300 mg, 0,5 mmol) trong DCM (5
mL) ¢ 0°C. Lam 4m hdn hop phan tng 1én nhiét d6 trong phong va khudy trong 4 gio
(TLC cho thdy sy tiéu thu hoan toan nguyén li¢u khoi dAu). Co dic hdn hop phan tng
dudi 4p suét giam dé thu dugc phan cin thd ma phan nay dugc rira bang EtO (5 mL)
va lam kho trong chdn khong dé tao ra 2-piperazin-1-ylpyrimidin-5-cacbonitril

hydroclorua (200 mg, 80%) 1a chit rén mau tring.
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LCMS: m/z: 190,46 [M+H]".
Budc 4:
CN 0 2~ CN
N~ T4P, DIPEA, 0 N
ﬁN)\\/NE/ . dk( DMF, RT, 8 ©\)LNH ‘AN/KD/
HN\) NT OH" Buéc 4 NG N\)
) I J\/ﬁg

HCI 5

B6 sung DIPEA (0,3 mL, 1,38 mmol) va T3P (291 mg, 0,92 mmol) & nhiét do
trong phong vao dung dich dugc khudy chira 2-piperazin-1-ylpyrimidine-5-cacbonitril
hydroclorua (130 mg, 0,69 mmol) va axit 3-(4-0x0-3H-quinazolin-2-yl)propanoic (100
mg, 0,46 mmol) trong DMF (2 mL), va khudy trong 8 gio (TLC cho thdy sy tiéu thu
hoan toan nguyén li¢u khoi d4u). Lam ding hdn hop phan tmg bang nude (10 mL) va
chiét vao trong EtOAc (3 x 40 mL). Rira céac phan chiét hiru co két hop bang nude lanh
(3 x 20 mL), nu6c mudi (20 mL), 1am kho trén NaxSO4 va 0 déc dudi ap sudt giam dé
thu dugc phan cin con lai. Phan cin thd duge tinh ché bang phuong phap séc ky cot
(100-200 silicagel, 10 g, 5% MeOH-DCM) dé tao ra 2-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]pyrimidin-5-cacbonitril (30 mg, 16%) 1a chat rdn mau
tréng.

'H NMR [400 MHz DMSO-ds]: 6 12,20 (s, 1H), 8,79 (s, 2H), 8,06 (dd, /= 7.6, 1,2 Hz,
1H), 7,78-7,73 (m, 1H), 7,57 (d, J = 8,0 Hz, 1H), 7,47-7,43 (m, 1H), 3,93 (t,J=4,4Hz,
2H), 3,81 (t, J = 4,4 Hz, 2H), 3,66 (t, J = 4,8 Hz, 2H), 3,57 (t, /= 5,6 Hz, 2H), 2,90 (s,
4H).

LCMS: m/z: 390,67 [M+H]".

Vi du 46 — Tong hop 2-metyl—5-[4-[3-(4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin—
1-yl]pyrazol-3-cacbonitril

Budce 1:
§
Os__OMe ~ " *NH, H2804 OH
(o]

|| MeOH/H,0, 70 °C, 22rl MeO ] \N

Buée 1 N’
MeO @]
1 2
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EtN (17,3 mL, 0,12 mol) duogc bd sung vao dung dich chta dimetyl but-2-
ynedioat (8 g, 0,05 mmol) trong MeOH (80 mL), H2O (40 mL) va khudy & nhiét do
trong phong trong 30 phut. Metyl hydrazin sulfat (8,92 g, 61,9 mol) dugc bd sung va
hdn hop phan tmg dugc khudy & 70 °C trong 22 git. Dung dich dugc dé yén & nhiét d
trong phong qua dém va chét rén tao ra dugce loc, 1am kho trong moi truong chén khong
cao dé tao ra metyl 5-hydroxy-2-metyl-pyrazol-3-carboxylat (3.5 g, 40%) 1 chét ran

mau nau nhat.

LCMS: m/z: 157,3 [M+H]".

Budc 2:
OH Tf,0,Pyridin, DCM, oTf
MeO 7’/4_\(,\‘ 0°C-RT, 2h _ MeO /N}N
N’ .
5 | Budc 2 0 |
2 3

B4 sung pyridin (0,18 g, 2,30 mmol) tiép theo bang TH0 (0,59 g, 2,11 mmol)
timg giot vao dung dich duoc khudy chra metyl 5-hydroxy-2-metyl-pyrazol-3-
carboxylat (0,3 g, 1,92 mmol) trong DCM (30 mL) & 0 °C. Hon hop phén tng duge lam
Am tir tir 1én nhiét do trong phong va khudy trong 2 gio (TLC cho thay su tiéu thu hoan
toan nguyén li¢u khoi déau). Pha loang tur tir hon hop phan ng bang nuéc (15 mL) va
chiét bing DCM (2 x 30 mL). Rira céc phan chiét hitu co két hop bang nudc mudi (25
mL), lam kho trén Na;SO4 va ¢ dic dudi ap sudt giam dé tao ra metyl 2-metyl-5-
(triflometylsulfonyloxy)pyrazol-3-carboxylat (580 mg, 93%), hop chat nay dugc

chuyén sang budc tiép theo khong cAn tinh ché thém.
LCMS: m/z: 289,4 [M+H]".

Budce 3:

PdCl,(dppf).DCM. dopf, KOAC,

OTf
0 O : ) 1
Meo7]/[\<,\] . :B—B\ dioxan, 90 °C,ong bitkin,ah N \N
N’ O O N’
o |
3 4

~

Budc 3 o |

Mot ng kin duge nap bang metyl 2-metyl-5-(triflometylsulfonyloxy)pyrazol-3-
carboxylat, (1,7 g, 5,90 mmol), bis(pinacolato)diboron (1,64 g, 6,48 mmol), KOAc (1,73
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g, 17,6 mmol) trong 1,4-dioxan (40 mL) va khir khi trong moi treong N trong 15 phut.
Dppf (0,15 g, 0,29 mmol) va PdClx(dppf).CH2Cl: (0,24 g, 0,29 mmol) duoc bd sung va
lai duge khir khi trong méi truong Na trong 10 phut nita. Hon hgp phan Gng tao ra dugc
khudy & 90 °C trong 4 gio (TLC cho thdy sy tiéu thy hoan toan nguyén li¢u khéi dau),
pha lodng bang toluen (30 mL), nude (20 mL) va loc qua dém Celite®. Dém xelit dugc
rira bang toluen (50 mL), phan rira hitu co két hop duoc tach, lam kho trén NaSO4 va
c6 dic dudi ap sudt giam dé thu dugc phéan cin tho, phan nay duoc nghién véi pentan
(70 mL) va loc. Lop pentan dugc co ddc dudi ap sudt giam dé tao ra axit (5-

metoxycarbonyl-1-metyl-pyrazol-3—yl)boronic (1g,92%) la chét rin mau vang nhat.
LCMS: m/z: 185,5 [M+H]".
Budc 4:

N-Boc-piperazin

HO\B—OH Cu(OAc); (2 eq.), (_NBOC
Pyridin ., Dcm, Oy, RT, N-)
MeO J\ 14 h
N Budc 4 Moy N
0 | N’
o} |
5 6

B6 sung pyridin (1,03 g, 13,03 mmol), cac ray phan tir 4 A va Cu(OAc): (1,57 g,
8,67 mmol) vao dung dich duoc khudy chira axit (5-metoxycarbonyl-1-metyl-pyrazol-
3-yl)boronic (1,05 g, 5,64 mmol) va N-Boc-piperazin (0,8 g, 4,34 mmol) trong DCM
(20 mL) & nhiét do trong phong. Hon hop phéan Gng duoc khudy trong moi trudong O2
(4p suét bong) & nhiét d trong phong trong 14 gio (TLC cho thy sy tiéu thu hoan toan
nguyén lidu khoi ddu). Pha loang hén hop phan tmg bang nuéc (10 mL) va chiét bang
DCM (2 x 30 mL). Rira cac phan chiét hitu co két hop bing nuée mubi (20 mL), lam
kho trén Na;SO4 va ¢6 ddc dudi ap sudt giam dé thu duoc phén can thé (d9 tinh khiét
41%) ma phan nay dugc tinh ché bing phuong phép sic ky cot (100-200 silica, 30 g,
15% FEtOAc-hexan) dé tao ra tert-butyl 4-(5-metoxycarbonyl-1-metyl-pyrazol-3-
yl)piperazin-1-carboxylat (0,43 g, 60% LCMS) la chét rén mau tring.

LCMS: m/z: 325,7 [M+H]".

Budce 5:
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NBOC | i0H.H,0, THF, (‘ NBoc
\ MeOH, H,0, RT, Y
= 5h
M . )
€0 N’N Budce 5 HO, /N,N
o | |
6 7

B6 sungLiOH-H>0 (0,27 g, 6,63 mmol) & nhiét do trong phong vao dung dich
dugc khudy chira tert-butyl 4-(5-met0xycarbonyl-1-fnetyl-pyrazol-3-yl)piperazin-1-
carboxylat (0,43 g, 1,32 mmol) trong THF:MeOH:HO (1:1:1, 15 mL), va khudy trong
5 gidr (TLC cho thy su tiéu thu hoan toan nguyén liéu khoi dau). Hon hop phén img
dugc axit héa bing FICI IN t6i khi pH = 4-5 va chiét bang EtOAc (2 x 30 mL). Rira céc
phan chiét hitu co két hop bang nudc mudi (20 mL), 1am khd trén Na2SO4 khan va ¢
dac dudi 4p sudt giam dé tao ra axit 5-(4-tert-butoxycarbonylpiperazin-1-yl)-2-metyl-

pyrazol-3-carboxylic (0,24 g, 58%) la chit rin mau tring.
LCMS: m/z: 311,4 [M+H]".

Budc 6:

(—NBoc (*NBoc
N\) EDC.HCI, HOBt.NH3, _)

DIPEA, DMF, RT, 6 h N
_—
Ho_ J/ , \
N,N Budce 6 N N
N
o | o |
7 8

B sung EDC-HCI (0,43 g, 2,27 mmol), HOBt-NHs (0,34 g, 2,27 mmol) va
DIPEA (0,8 mL, 4,55 mmol) trong mdi trudng argon vao dung dich duoc khudy chira
axit 5-(4-tert—butoxycarbonylpiperazin-1—yl)-2-mety1—pyrazol-3-carboxylic (047 g,
1,51 mmol) trong THF (20 mL), va khudy & nhiét do trong phong trong 6 gio (TLC cho
thdy sy tiéu thu hoan toan nguyén li¢u khoi du). Loai bd céc chit d& bay hoi dudi ap
suit giam va pha loang phén cin con lai bang nuée (40 mL) va EtOAc (100 mL). Tach
16p hitu co, rira bing nudc lanh (2 x 20 mL), nuée mudi (2 x 20 mL), lam kho trén
Na;SO4 va ¢d dic dudi ap suét gidm dé thu dugc phan cn th ma phan nay dugc tinh
ché bing phuong phép sic ky cot (100-200 silicagel, 20 g, 2,5% MeOH-DCM) dé tao
ra tert-butyl 4-(5-carbamoyl-1-metyl-pyrazol-3-yl)piperazin-l-carboxylat (0,40 g, 86%)

1a chat ran mau trang.

LCMS: m/z: 310,7 [M+H]".
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Budc 7:

NBoc

(‘NBOC
N Tf,0, EtsN, THF, 0 °C- N—)

HoN / \N RT, 2h [‘(
z l\ll Bude 7 NC SN
8 ! 9

B6 sung Et:N (0,19 mL, 1,37 mmol) tiép theo bang TH,0 (0,27 mL, 1,90 mmol)
vao dung dich dugc khudy chua tert-butyl 4-(5-carbamoyl-1-metyl-pyrazol-3-
yl)piperazin-1-carboxylat (0,17 g, 0,55 mmol) trong THF (5,0 mL), lam lanh xudng 0°C.
Pua hdn hop phan Gng tir tlr trd vé nhiét do trong phong va khudy trong 1 gio (TLC
cho thiy su tiéu thy hoan toan nguyén li¢u khai dAu). Pha loang hon hop phan tmg bang
nuée (10 mL) va chiét bing EtOAc (2 x 25 mL). Rira céc phan chiét hitu co két hop
bing dung dich NaHCOj3 bio hoa (10 mL), 1am kho trén NaSO4 va ¢b ddc dudi ap suét
giam dé tao ra tert-butyl 4-(5 -xyano- 1-metyl-pyrazol-3-yl)piperazin-1-carboxylat (0,11

g, 68%) 1a chét rin mau vang nhat.
LCMS: m/z: 292,5 [M+H-100]".

Budec 8:

(‘.f\}BOC {\:—P}H

N—/ HCI 4N trong Dioxan
9 |10

B6 sung HCI 4N trong dioxan (3 mL) vao dung dich dugc khudy chia tert-butyl
4-(5-xyan0-1-metyl-pyrazol-3-yl)piperazin—l-carboxylat (0,11 g, 0,37 mmol) trong 1,4~
dioxan (5 mL), lam lanh xudng 0 °C. Pua hdn hop phan Gmg vé nhiét do trong phong,
khudy trong 5 gi® (TLC cho thdy sy tiéu thu hoan toan nguyén liéu khoi dau), co dic
dudi ap sudt giam dé thu duoc phan cin thd ma phén nay dugc rira bang Et20 (5 mL)
va lam kho trong méi truong chan khong cao dé tao ra 2-metyl-5-piperazin-1-yl-pyrazol-

3-cacbonitril hydroclorua (70 mg, 73%) la chit rin mau tring.
LCMS: m/z: 192,5 [M+H]".

Budc 9:
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CN

(0] =
TP, DIPEA, RT, 4 h (\ ﬁN—
[ I [:[ “NH NTON
\ .
[’<N HCl )\/\ﬂ/ Buée 9 Néj\/\[(N\)
o

Bb sung T3P 50% trong EtOAc (0,36 mL, 0,57 mmol) va DIPEA (0,1 mL, 0,57

mmol) vao dung dich dugc khudy chtra 2-metyl-5-piperazin-1-yl-pyrazol-3-
cacbonitril;hydroclorua (0,06 g, 0,28 mmol) va axit 3-(4-oxo-3H-quinazolin-2-
yl)propanoic (0,075 g, 0,34 mmol) trong DMF (2 mL) & nhiét do trong phong, va khudy
trong 4 gio (TLC cho thay su tiéu thu hoan toan nguyén li¢u khoi dau). Cd dic hon hop
phan ng trong moi truong chén khong cao d8 thu dugc phan cin thd ma phan nay dugc
pha loang bing 5% MeOH-DCM (75 mL) va rira bing nudc lanh (2 x 10 mL). Téch 16p
hitu co, 1am kho trén NaxSO4 va cd ddc dudi ap suét giam dé thu duoc phﬁn can tho con
lai (110 mg, 37% LCMS) phén nay duoc tinh ché didu ché dé tao ra 2-metyl-5-[4-[3-(4-
oxo-3H—quinazolin—Z-yl)propanoyl]piperazin-1-yl]pyrazol-3-cacbonitril (22 mg, 16%)

1a chat rdn mau trang.

'H NMR [400 MHz, DMSO-ds]: 8 12,15 (brs, 1H), 8,07 (d, J=6,8, 1,2 Hz, 1H), 7.76-
772 (m, 1H), 7,53 (d, J = 8,0 Hz, 1H), 7,44 (t, J = 7.2 Hz, 1H), 6,62 (s, 1H), 3,83 (s,
3H), 3,61 (t, J = 4,8 Hz, 2H), 3,54 (t, J= 5,2 Hz, 2H), 3,18 (t, J = 6,4 Hz, 2H), 3,06 (1, J
— 4,8 Hz, 2H), 2,87 (s, 4H). |

LCMS: m/z: 392,7 [M+H]".

Vi du 47 - Toéng hop 3-clo-N,N-dimetyl-4-[4-[3-(4-0x0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]benzamit

OH CDl, MezNH
THF RT, 5h
F
& 1 Budc 1

B sungMe;NH (0,3 mL, 5,74 mmol, 1M trong THF) va CDI (0,7 g, 4,31 mmol)

Budce 1:

& nhiét do trong phong vao dung dich duge khudy chira axit 3-clo-4-flo-benzoic (0,5 g,
2,87 mmol) trong THF (5 mL), va khudy trong 5 gid (TLC cho thdy su tiéu thu hoan
toan nguyén liéu khoi dAu). Lam dimg hdn hop phan Gng bang nudc (40 mL) va chiét
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bing EtOAc (3 x 30 mL). Lam khé céc phan chiét hiru co két hop trén Na;SOa, logi bo
céc chét d& bay hoi duéi ap sudt giam dé thu dugc phan con lai ma phén nay dugc ria
bang Et20 va lam khd dé tao ra 3-clo-4-flo-N,N-dimetyl-benzamit (450 mg, 78%) la
chit rin mau tring.
LCMS: m/z: 202,40 [M+H]".
Budce 2:

o

(@] N/
e
N DMSO, 120 °C, 16 h |
o+ O"H N
. ) HN .

Budce 2 HN . ©

cl

Dung dich chtra 3-clo-4-flo-N,N-dimetyl-benzamit (0,4 g, 1,99 mmol) va
piperazin (0,8 g, 9,38 mmol) trong DMSO (5 mL) dugc khudy trong mdi trudong argon
& 120 °C trong 16 gio (TLC cho thiy su tiéu thy hoan toan nguyén li¢u khdi dau). Lam
dirng hdn hgp phén Gmg bang nude (40 mL) va chiét bang FtOAc (3 x 10 mL). Lam kho
cac phén chiét hitu co két hop trén Na;SO4, cd dic dudi dp suit giam va rira phan cin
con lai bang Et,0 (10 mL) dé thu duogc 3-clo-N,N-dimetyl-4-piperazin-1-yl-benzamit
(550 mg, 65%) 1a chét rdn mau tring nhat.
LCMS: m/z: 268,56 [M+H]".

Budc 3:
ol
N/)\/\[(OH o
(" NH  epg o, HoBt, N~
| N_J  DIPEA, DMF RT, 16h d '
/N
4

Budc 3
o)

B6 sung EDC-HCI (160 mg, 0,83 mmol), HOBt (113 mg, 0,83 mmol) va DIPEA
(0,2 mL, 1,16 mmol) & nhiét d¢ trong phong vao dung dich dwgc khudy chira 3-clo-N,N-
dimetyl-4-piperazin-1-yl-benzamit (150 mg, 0,55 mmol) va axit 3-(4-oxo-3H-
quinazolin-2-yl)propanoic (122 mg, 0,55 mmol) trong DMF kho (2 mL), va khudy trong
16 git (TLC cho thdy su tiéu thu hoan toan nguyén liéu khoi dAu). Lam dimng hén hop
phan tmg bing nude (20 mL) va chiét bang BtOAc (3 x 10 mL). Lam kho cac phén chiét
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hitu co két hop trén Na SOs, ¢d dic dudi ap suit giam va tinh ché phan cin con lai bang
phuong phap sdc ky nhanh (100-200 silicagel, 5 g, 5% ctia MeOH-DCM) dé tao ra 3-
clo-N,N-dimetyl-4-[4-[3-(4-ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-
yl]benzamit (80 mg, 43%) la chét rin mau tring.

'H NMR [400 MHz, DMSO-ds]: 6 12,20 (s, 1H), 8,07 (dd, /=8, 1,2 Hz, 1H), 7,78-7,74
(m, 1H), 7,57 (d, J= 8 Hz, 1H), 7,47-7,43 (m, 2H), 7,36 (dd, J = 8.4, 2 Hz, 1H), 7,15
(d, J= 8,4 Hz, 1H), 3,70 (brs, 2H), 3,61 (brs, 2H), 3,05 (brs, 2H), 2,94 (s, 8H), 2,89 (s,
4H).

LCMS: m/z: 468,73 [M+H]".

Vi du 48 — Téng hop N-metyl-6-[4-[3-(4-oxo-3H-quinazolin-2-yl)propanoyl]piperazin-

1-yl]pyridin-3-carboxamidin hydroclorua

Budce 1:

Xantphos, pdodbag,

i t-BuONa, PhMe, Br
B A . ra, ) NS
| B . Ny ong bitkin:, 80°C, 4 h ©
~ BocN . N" N
Br” >N Budce 1
1 2 BOCN\) 3

Khi argon dugc thdi trong 5 phit vao dung dich dugc khudy chta 2.5-
dibromopyridin (2 g, 10,7 mmol), natri tert-butoxit (1,6 g, 16,6 mmol), xantphos (400
mg, 0,7 mmol) va toluen (100 mL) trong éng kin. B sung fert-butyl piperazin-1-
carboxylat (3,4 g, 14,30 mmol) tiép theo bang Pda(dba)s (200 mg, 0,21 mmol) vao hdn
hop phan ng va gia nhiét ¢ nhiét do 80 °C trong 4 gio (TLC cho thay su tiéu thu hoan
toan nguyén li¢u khoi dAu). Pha lodng hon hop phan tng bang EtOAc (200 mL), nudc
(100 mL), loc qua dém Celite va rira bang EtOAc (2 x 30 mL). Rura cic phan chiét hitu
co két hop bang nudce mudi (50 mL), 1am kho trén Na2SOs va c6 dac dudi ap suit giam
dé thu dugc san phdm tho, san pham nay dugc tinh ché bang phuong phép sdc ky cot
(100-200 silicagel, 50 g, 10-20% EtOAc-hexans) dé tao ra tert-butyl 4-(5-bromo-2-
pyridyl)piperazin-1-carboxylat (3 g, 82%) la chét ran mau vang.

LCMS (ESI+): m/z: 342,57 [M+H]".

Budc 2:
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Br

@Br HC1 4N trong Dioxan | =
(\N | - dioxan. RT, 4h (\N N
BooN._J Budc 2 N e

4

B6 sung HCI 4N trong dioxan (10 mL) ¢ nhiét d¢ trong phong vao dung dich
duge khudy chira fert-butyl 4-(5-bromo-2-pyridyl)piperazin-1-carboxylat (3 g, 8,77
mmol) trong dioxan (30 mL), va khudy trong 4 gid (TLC cho thdy su tiéu thu hoan toan
nguyén li¢u khaoi d4u). Bb sung EtOAc (50 mL) vao hdn hop phan tmg, khudy trong 30
phut, chét rin duoc loc, rira bang ete (20 mL) va lam kho dudi dp suit giam dé taora 1-

(5-bromo-2-pyridyl)piperazin hydroclorua (2,1 g, 93%) la chét rn mau tring nhat.
LCMS (ESI+): m/z: 242,43 [M+H]".

Budc 3:

Br
/(j/ T4P, DIPEA, /T
OH DMF, RT, 12 h
HCI J\/\W

Bude 3

B sung DIPEA (3,8 mL, 22,01 mmol), axit 3-(4-0x0-3H-quinazolin-2-
yl)propanoic (1,6 g, 7,34 mmol) tiép theo bang dung dich T3P 50% trong EtOAc (7 mL,
11,00 mmol) & nhiét do trong phong vao dung dich dugc khudy chaa 1-(5-bromo-2-
pyridyl)piperazin hydroclorua (2,1 g, 8,12 mmol) trong DMEF (20 mL), va khudy trong
12 gio (LCMS cho thay su tiéu thy hoan toan nguyén li¢u khéi dau). Lam dfrng hdn hop
phéan Ung bang nudc da (200 mL), khudy trong 2 gio, chét rén thu dugc duge loc, rira
bang nude (50 mL), axeton (20 mL) va lam kho trong chan khong dé thu dugc 2-[3-[4-
(5-bromo—2-pyridyl)piperazin-1-yl]-3-oxo-propyl]-3H-quinazolin-4-on (1,6 g, 50%) la

chit rin mau tring nhat.
LCMS (ESI+): m/z: 442,59 [M+H]".

Buéc 4:

Pinacol borate,
Br Pd(dnnfiCl, KOA

Q /@ dinxan, ong bit Q
@f‘\NH (\N N kin, goec, 12n dNH )\/\n/
N/)\/\[rN\) Budc 4 NM(N
O

ch—o
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B& sung kali axetat (1,1 g, 11,21 mmol) trong mdi trudng argon, tiép theo bang
bis(pinacolato)diboron (1,3 g, 5,12 mmol) va Pd(dppf)Clz (89 mg, 0,11 mmol) vao dung
dich dugc khudy chta 2-[3-[4-(5 -bromo-2-pyridyl)piperazin-1-yi]-3-oxo-propyl]-3H-
quinazolin-4-on (1,6 g, 3,62 mmol) trong dioxan (30 mL) trong mdt 6ng kin. Phan Gng
duoc gia nhiét & 80 °C trong 12 gio (LCMS cho thay sy tiéu thu hoan toan nguyén liéu
khoi dAu). Pha loding hdn hop phan tng bang EtOAc (75 mL), loc qua dém Celite®, rira
bang EtOAc (2 x 50 mL); rira cac phan chiét hiru co két hop bang nude mudi (25 mL),
Jam khd trén natri sulfat va ¢ dic dudi ap sudt gidm d8 thu duge san phim thd ma san
phém nay dugc rira bang pentan (2 x 10 mL) dé tao ra hdn hop cua ca 2-[3-ox0-3-[4-[5-
(4,4,5,5-tetrametyl-1,3 .2-dioxaborolan-2-yl)-2-pyridyl]piperazin-1-yl]propyl}-3H-
quinazolin-4-on va axit [6-[4-[3-(4-0x0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]-
3-pyridyl]boronic (1,16 g), ma n6 duge sit dung trong phan tng tiép theo khong can tinh

ché thém.
LCMS (EST*): m/z: 408,69 [M+H]" (axit boronic)
Budce 5:

|
Boc” \\|/S

_N. 9
Boc” NBoc

OH
' CuTC, TFP, NB
oc

o
o ﬁé\o o ﬁ “OH  Pdy(dba)s, THF, |
CELNH A . @:‘LNH NS 65°C,18h @fL
N/)\/WN\) N/)\/YN\) Budc 5 )\/ﬁ(
0 . ©

7

B6 sung Pda(dba)s (91 mg, 0,10 mmol) vao dung dich dugc khudy chira hdn hop
cia 2-[3-ox0-3-[4-[5 -(4,4,5,5-tetramety1—1,3,2-dioxaborolan—2-yl)-2-pyridyl]piperazin-
1-yl]propyl]-3H-quinazolin-4-on va axit [6-[4-[3-(4-0x0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]-3-pyridyl]boronic (1,16 g), dong (I) thiophen-2-
carboxylat (1,1 g, 5,77 mmol), tri-2-furyl phosphin (140 mg, 0,60 mmol) trong THF
trong moi trudong argon. Hon hop phéan tng dugc théi vao bang khi argon trong 5 phut,
sau d6 N,N'-Bis(tert-butoxycarbonyl)-S-metylisothioure (600 mg, 1,97 mmol) trong
THF (18 mL) duoc bd sung trong mdi trudng argon, trong qua trinh nay, dung dich dong
nhét dic duoc tao ra. Gia nhiét hdn hop phan tng & 65 °C trong 18 git (LCMS cho thiy
16% cua axit boronic), sau d6 dua vé nhiét d6 trong phong, dung dich nuéc NaHCO3
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bdo hoa (20 mL) va EtOAc (30 mL) dugc bd sung. Tach 16p hitu co, rira bang nudée
mudi (25 mL), 1am khd trén NaxSO4 va cd ddc dudi ap suét giam dé thu dugc san pham
tho, san phdm nay dugc tinh ché bang phuwong phap sdc ky cot (100-200 silicagel, 100
g, 2-5% MeOH-DCM) dé tao ra tert-butyl N-[(E)-N-zert-butoxycarbonyl-C-[6-[4-[3-(4-
ox0-3H-quinazolin-2-yl)propanoyl]piperazin-1-yl]-3-pyridyl]carb onimidoyl]-N-metyl-
carbamat (240 mg, 12% LCMS), hop chét ndy dwgc téi tinh ché bang phuong phap
HPLC diéu ché dé tao ra hop chét tinh khiét (13 mg) la chét rin mau trang.

LCMS (ESI+): m/z: 620,92 [M+H]".

Budc 6:

NBoc HCI 4N trong NH
X “NBoc Dioxan, 0 |

0 i N
| RT, 2h _
NH N7 N7 o NH NN
@f:/)\/\'r@ Budc 6 @5:/)\/\WN\) HCl
O 10

B6 sung HCI 4N trong dioxan (0,4 mL, 1,744 mmol) vao dung dich duoc khudy
chta tert-butyl N-[(E)-N-tert-butoxycarbonyl-C-[ 6-[4-[3-(4-0x0-3H-quinazolin-2-
yl)propanoyl]piperazin-1-yl]-3—pyridyl]carbonimidoyl]-N—metyl-carbamat (13 mg,
0,021 mmol) trong dioxan (0,5 mL), va khudy & nhiét do trong phong trong 2 gi& (LCMS
cho thy su tiéu thy hoan toan nguyén li¢u khoi dau). Co dic hon hop phén tng dudi dp
sudt giam dé thu dugc san pham tho ma san pham nay duoc rira bang EtOAc (2 x 5 mL),
tiép theo bing ELO (2 x 5 mL), sau d6 1am dong kho trong hon hop ctia CHsCN (5 mL)
va nudéc (5 ml) dé tao ra N-metyl-6-[4-[3-(4-ox0-3H-quinazolin-2-
yl)propanoyl|piperazin-1-ylJpyridin-3-carboxamidin hydroclorua (12 mg, 99%) 1a chét

ran mau trang nhat.

' NMR [400 MHz, DMSO-ds]: & 8,58 (brs, 1H), 8,14 (d, J = 7.6 Hz, 2H), 7,99 (brs,
1H), 7,92-7,78 (m, 2H), 7,63-7,57 (m, 1H), 7,35 (brs, 1H), 7,13-7,08 (m, 1H), 4,26 (brs,
5H), 3,81 (s, 2H), 3,68 (s, 4H), 3,60 (s, 2H), 3,06 (s, 3H).

LCMS (ESIH): m/z: 420,70 [M+H]".

Buéde 7:
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Boc.

Boc. Mel, NaH, DMF, N
) 0°C-RT, 3h M
BOC\N*S/ : ~  Bocy ANgr
H Budc 7
9
8'

B sung natri hydrua 60% (276 mg, 6,916 mmol), tiép theo bang Mel (0,32 mL,
5,162 mmol) tirng phén vao dung dich chira fert-butyl N-[(tert-butoxycarbonylamino)-
metylsulfanyl-metylene]carbamat (1 g, 3,44 mmol) trong DMF (20 mL), lam lanh xudng
0°C. Lam 4m hdn hop phan (mg 1én nhiét do trong phong va khudy trong 3 gio (TLC
cho thiy sy tiéu thy hoan toan nguyén lig¢u Khoi dau). Lam dimg hon hop phan Gmg bang
nuéce d4 (30 mL) va chiét bing EtOAc (2 x 50 mL). Rira céc phan chiét hiru co két hop
bang nuéc mudi (30 mL), 1am kho trén Na>SOs va c6 ddc dudi ap suét giam dé thu dugc
phan con lai, phan nay dugc tinh ché bang phuong phap sdc ky cot (100-200 silicagel,
20 g, 5-10% EtOAc-hexans) d8 tao ra fert-butyl N-(N-fert-butoxycarbonyl-C-
metylsulfanyl-carbonimidoyl)-N-metyl-carbamat (650 mg, 63%) 1a dau khoéng mau.

LCMS (ESI+): m/z: 305,66 [M+H]".

Vi du 49 — Téng hop 2-[3-[4-[5-(4,5—dihydro-1H-imidazol-Z-yl)-2—pyridy1]piperazin—1-
yl]-3-oxo-propyl]-3H-quinazolin-4-on

Bude 1:
K,CO3, DVAP,
0 j\ J< DMF, MW,
N - 80 °C, 30 min. - /\ 0
X N7 HN Buée 1 — N=  o—
1 2 3

B6 sung fert-butyl piperazin-1-carboxylat (720 mg, 3,87 mmol), K.COs (1,2 g,
8,74 mmol) va DMAP (35 mg, 0,29 mmol) ¢ nhiét dd trong phong vao dung dich dugc
khudy chtra metyl 6-clopyridin-3-carboxylat (500 mg, 2,91 mmol) trong DMF (5 mL).
Gia nhiét hdn hop phan tng trong 10 vi séng CEM ¢ 80 °C trong 30 phut (TLC cho thiy
su tiéu thu hoan toan nguyén ligu khoi dau) va pha lodng bang nudc (20 mL) trong qua
trinh nay, chat rén duge két tiia. Chit rin dugc loc va hoa tan trong EtOAc (50 mL), 1am
khé trén NaxSOs, cd ddc dudi ap sudt giam 8 thu dugc hop chét thd, hop chét nay duoc
tinh ché bing phuong phép séc ky nhanh (100-200 silicagel, 5 g, 30% EtOAc-hexan) aé
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tao ra fert-butyl 4-(5-rnetoxycarb0ny1-2-pyridyl)piperazin-1—carboxylat (510 mg, 54%)

la chat rdn mau trang.

LCMS: m/z: 322,63 [M+H]".

Budc 2:
HZN/\/NHZ .
7\ 0 HAAI{CHC’:)& ‘Toluen, N ’/N>
BocN N@—/{ 0 luu, 3h | H
\__/ — _ Pz
N © Budc 2 (NN

3 BocN\/l

4

B4 sung etylendiamin (0,25 mL, 3,73 mmol) vao dung dich dwoc khudy chira
trimetyl nhom (1,86 mL, 3,73 mmol, 2 M trong toluen) trong toluen (12 mL), lam lanh
xubng 0°C. Lam Am hdn hop phan tng t6i nhiét do trong phong, khudy trong 5 phut va
tert-butyl 4-(5-metoxycarbonyl-2-pyridyl)piperazin-l-carboxylat (200 mg, 0,62 mmol)
trong toluen (4 mL) dugc bd sung & nhiét do trong phong. Hbn hop phéan tng duge hoi
luu trong 3 gio (TLC cho thy su tiéu thu hoan toan nguyén liéu khoi dau), duoc dua tur
tr vé nhiét do trong phong, lam dirng béng nudc (5 mL) va hoa tan trong MeOH (15
mL) & DCM (15 mL). Hon hop phan tng dugc loc qua NaxSO4; dich loc thu dugce duoc
cho bay hoi trong chan khong dé thu duge phan cin tho. Phén cin nay dugc hoa tan
trong EtOAc (50 mL), gia nhiét & nhiét do 80 °C trong 5 phit, loc qua NaxSO4 va co dac
trong chan khong dé thu duge hop chét thd. Phén cin thd dugc tinh ché bang phuong
phép sdc ky cot (100-200 silicagel, 4 g, 10% MeOH-80% DCM-10% NHslong) dé tao
ra tert-butyl 4-[5-(4,5-dihydr0-1H-imidazol-Z-yl}-2-pyridyl]piperazin—1-carboxylat
(160 mg, 78%) 1a chét rén mau tring.

LCMS: m/z: 332,70 [M+H]",

Budce 3:

Bude 3 HN\) HCI

Bocr\(\/rl\1

N
"f/> HCI 4N trong 1,4- '/>
" N Dioxan | RT, 4 h > N
| H | P H
P
N
4
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B4 sung HCI 4N trong 1,4-dioxan (0,48 mL, 1,93 mmol) vao dung dich dugc
khudy chira ters-butyl 4-[5-(4,5-dihydro-1H-imidazol-2-yl)-2-pyridyl]piperazin-1-
carboxylat (160 mg, 0,48 mmol) trong 1,4-dioxan (3 ml), lam lanh xudng 0°C. Lam 4m
hdn hop phén tng t¢i nhiét d6 trong phong va khudy trong 4 gio (TLC cho thay sy tiéu
thu hoan toan nguyén liéu khéi dau). Lam bay hoi cac chét d& bay hoi dudi ap suét giam
dé thu duoc 1-[5-(4,5-dihydro—1H-imidazol-2-yl)-2—pyridy1]piperazin hydroclorua (130

mg, 100%) ma n6 dugc sir dung trong budce tiép theo khdng can tinh ché thém.

LCMS: m/z: 232,56 [M+H]*,

Budc 4:
N
N/> EDC.HCI, HOBt, 1/>
' 0 DIPEA, DMF, 0 XN
XN RT, 16 h | H
| H '
(\N 7 NH —_— NH (\N N
Budc 4 =~ N
HN\) + N/)\/\”/OH N)\/\[( \)
HCl S
5 6 0

B sung 1-[5-(4,5-dihydr0-1H-imidazol-2-y1)—2-pyridyl]piperazin hydroclorua
(127 mg, 0,55 mmol), EDC-HCI (131 mg, 0,68 mmol), HOBt (93 mg, 0,68 mmol) va
DIPEA (0,32 mL, 1,83 mmol) ¢ nhiét do trong phong vao dung dich duogc khudy chira
axit 3-(4-oxo0-3H-quinazolin-2-yl)propanoic (100 mg, 0,458 mmol) trong DMF (5 mL),
va khudy trong 16 gio (TLC cho thdy su tiéu thu hoan toan nguyén liéu khoi dau). Loai
b6 céc chat d& bay hoi dusi ap suét giam dé thu dugc phan cgn thd ma dugc pha loang
bang nuéc lanh (30 ml) trong qué trinh nay, chét rén duoc két tia. Loc phan két tia, 1am
kho trong chan khong dé thu duge san phim tho (120 mg, 92% LCMS) va duge tinh
ché bing phuong phap HPLC diéu ché dé thu dugc 2-[3-[4-[5-(4,5-dihydro-1H-
imidazol-2-yl)-2-pyridyl]piperazin-1-yl]-3-oxo-propyl]-3H- quinazolin-4-on (55 mg,

28%) 1a chit rin mau tréng.

I NMR [400 MHz, DMSO-dg]: 6 12,0 (s, 1H), 8,54 (d, /= 2,0 Hz, 1H), 8,07 (dd, J =
1,6, 8.0 Hz, 1H), 7,92 (dd, J=2,4, 9,2 Hz, 1H), 7,76-7,71 (m, 1H), 7,54 (d, J=8,0 Hz,
1H), 7,46-7,42 (m, 1H), 6,87(d, J= 9,2 Hz, 1H), 3,70-3,65 (m, 4H), 3,56 (brs, 8H), 2,89
(brs, 4H).

LCMS: m/z: 432,73[M+H]".
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Vi du 50 — Tdéng hop 8-clo-2-(3-(4-(4-flophenyl)-3,6-dihydropyridin-1(2H)-y1)-3-
oxopropyl)quinazolin-4(3H)-on
Buée 1:

o o}

OH  EDCI, HOB, DIEA, NH,CI NH,
NH2 DMF, rt NH2

Cl Cl
1 ' 2

Hoa tan axit 2-amino-3-clobenzoic (10 g, 58,3 mmol) trong DMF (30 mL) va tiép
theo bang viéc bd sung HOBt (10,2 g, 75,8 mmol), EDCI (13,4 g, 69,9 mmol), amoni
clorua (12,5 g, 233 mmol) va DIEA (40,6 mL, 233 mmol) theo thir ty d6. Khudy hon
hop thu dugc & nhiét do trong phong trong 20 gio. Phan tach hdn hop thanh H2O (200
mL) va EtOAc (200 mL) va tach riéng cdc pha. Chiét 16p nuée bang EtOAc (2 x 150
mL). Rtra céc ph?m chiét hitu co két hop bang nuéde mubi bdo hoa 50%, lam kho
(MgSOs), va loc. Dich loc dugce ¢6 déc dé thu duogc phﬁn can rin mau vang/tring. Phén
cdn ran duge hoa tan trong DMF (10 mL). B sung DCM (10 mL) dan t6i két tha mau
tréng, thu gom chét két tua b%mg céach loc. Qua trinh nay duoc lap lai hai 14n nita dé tao

ra 2-amino-3-clo-benzamit (5,1 g) 1a chét rin dang 16ng to mau trang.

LC-MS: m/z: 171,1 [M+H]"

Budc 2:
0
0 QO Q 0
NH
NH, o) 2 2N NaOH NH
P A——— NH [ N/)\/\”/OH

NH, toluen, 110 °C ol OH 110 °C I

2 3 (0]

Huyén phu chtta 2-amino-3-clo-benzamit (500 mg, 2,93 mmol) va anhydrit
suxinic (293 mg, 2,93 mmol) trong toluen (5 mL) dugc khudy & 110°C. Hon hop tré nén
ddng nhét sau 1 gio. Sau 16 gid nita, sy két tia dwoc hinh thanh. Lam lanh hdn hop
xudng nhiét do trong phong va c6 dac trong chan khong . B6 sung NaOH IN (10 mL)
vao phan cin va gia nhiét hdn hop thu duge & 110°C trong 10 phut, sau d6 lam lanh
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xudng nhiét do trong phong. B6 sung HCI 1N cho t6i khi d6 pH dat ~ 1. Su két tha mau
tring duge hinh thanh va thu gom bang cach loc. Chét rin dugc rira bang nudc (2 x
5mL) va lam kho dé thu duoc axit 3-(8-clo-4-oxo-3H-quinazolin-2-yl)propanoic (294

mg) 12 chét rdn mau tring.
LC-MS: m/z 253,0 [M+H]"

I NMR (500 MHz, DMSO-de) 8 12,45 (s, 1H), 12,20 (br.s, 1H), 8,04 (dd, J=7.9, 1.5
Hz, 1H), 7,92 (dd, J= 7,8, 1,4 Hz, 1H), 7,43 (t, J = 7.8 Hz, 1H), 2,89 (dd, J = 10,6, 3,7
Hz, 2H), 2,78 (dd, J = 10,6, 3,6 Hz, 2H).

Budc 3:

5

Bb sung HATU (33,1 mg, 0,087 mmol), tiép theo bang DIEA (33,9 uL, 0,190
mmol) vao dung dich chtra 4-(4-flophenyl)-1,2,3,6-tetrahydropyridin hydroclorua (18,6
mg, 0,087 mmol) va axit 3-(8-clo-4-oxo0-3H-quinazolin-2-yl)propanoic (20,0 mg, 0,079
mmol) trong DMF (3 mL). Khudy hdn hop thu duge & nhiét do trong phong trong 3 gio,
sau d6 pha loang bing EtOAc (40 mL) va rira bang dung dich NaHCO3 bdo hoa (16ng)
(10 mL), nude mudi bio hoa 50% (3x5 mL), 1am kho (MgSO4), loc va cd déc trong
chan khong . Tinh ché phan cin con lai bang silicagel phuong phap sdc ky nhanh dé thu
duoc san phdm thd (13 mg) 1a chét rin mau trdng ma né 1a nguyén liéu 90% tinh khiét
theo LC-MS va NMR. Chét rin ndy duoc nghién v&i EtOAc (3 mL) va thu gom chét rin
bing cich ldng gan chit léng dé thu dugc 8-clo-2-(3-(4-(4-flophenyl)-3.6-
dihydropyridin—1(2H)-y1)-3-oxopropyl)quinazolin-4(3H)-on (1,2 mg) la chét ran mau

tréng.

LC-MS: m/z 412,1 [M+H]"
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IH NMR (500 MHz, CDCI3) 3 11,08 (s, 1H), 8,18 (d, J= 8,0 Hz, 1H), 7,79 (d, J = 7.7
Hz, 1H), 7,38 — 7,28 (m, 3H), 7,03 (td, J = 8,7, 2,0 Hz, 2H), 5,98 (d, J = 45,0 Hz, 1H),
423 (d, J= 77,1 Hz, 2H), 3,80 (dt, J = 100,6, 5,7 Hz, 2H), 3,17 (dd, J = 13,7, 7.8 Hz,
2H), 3,02 — 2,84 (m, 2H), 2,65 — 2,48 (m, 2H).

Vi du 51 — Toéng hop 2-(3-(4-(4-flophenyl)-3,6-dihydropyridin-1(2H)-yl)-3-
oxopropyl)quinazolin-4(3H)-on

Hop chit dugce tdng hop theo trinh tu twong tu nhu dbi véi 8-clo-2-(3-(4-(4-flophenyl)-
3,6-dihydr0pyridin—1(2H)—yl)-3—oxopropyl)quinazolin-4(3H)-on (vi du 50) bang
nguyén lidu khoi dau thich hop.

LC-MS: m/z 378,4 [M+H]"

'H NMR (500 MHz, DMSO-ds) § 12,19 (s, 1H), 8,07 (d, J= 7.9 Hz, 1H), 7,72 (ddd, J
= 8.5, 7.2, 1,6 Hz, 1H), 7,53 (d, J = 8,1 Hz, 1H), 7,50 — 7,46 (m, 2H), 7,46 — 7,41 (m,
1H), 7,18 (t, J = 8,8 Hz, 2H), 6,20 — 6,12 (m, 1H), 4,24 (d, J= 2,6 Hz, 1H), 4,09 (d. /=
2.7 Hz, 1H), 3,72 (t, J = 5,6 Hz, 1H), 3,66 (t, J= 5,7 Hz, 1H), 2,98 — 2,85 (m, 4H), 2,58
(s, 1H), 2,42 (s, 1H).

Vi du 52 — Téng hop 2-(3—(4-(4-ﬂ0phenyl)piperazin—1-yl)-3-oxopropyl)quinazolin—
4(3H)-on

Hop chit duge tdng hop theo trinh tu trong tw nhu dbi voi 8-clo-2-(3-(4-(4-flophenyl)-
3,6-dihydropyridin—1(2H)-y1)—3-oxopropyl)quinazolin-4(3H)—0n (vi du 50) bing
nguyén lidu khoi dau thich hop.

LC-MS: m/z 381,4 [M+H]*
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I NMR (500 MHz, DMSO-dg) & 12,18 (s, 1H), 8,07 (dd, J = 8,0, 1,2 Hz, 1H), 7,77 -
771 (m, 1H), 7,55 (d, J= 8,0 Hz, 1H), 7,44 (ddd, J=8,1,7.3, 1,1 Hz, 1H), 7,10 - 7,04
(m, 2H), 7,01 — 6,95 (m, 2H), 3,70 — 3,63 (m, 2H), 3,63 — 3,54 (m, 2H), 3,15 - 3,10 (m,
2H), 3,04 — 2,98 (m, 2H), 2,89 (s, 4H). |

Vi du 53 — Téng hop 2-(3-(4-(4-flophenyl)-3,6-dihydropyridin-1 (2H)-yl)-3-oxopropyl)-
7-metyl-3,7-dihydro-4H-pyrolo[2,3-d]pyrimidin-4-on

Hop chét duge téng hop theo trinh tw twong tw nhu ddi voi 8-clo-2-(3-(4-(4-flophenyl)-
3,6-dihydropyridin-1(2H)-y1)-3—oxopropyl)quinazolin-4(3H)-on (vi du 50) bang
nguyén li¢u khoi diu thich hop (2-amino-1-metyl-1H-pyrol-32-carboxamit, CAS
No0:1894093-24-3).

LC-MS: m/z 381,4 [M+H]"

' NMR (500 MHz, DMSO) 3 11,70 (s, 1H), 7,48 (ddd, J= 8,7, 5,6, 2,1 Hz, 2H), 7.21
_7.14 (m, 2H), 6,98 (d, J = 3,3 Hz, 1H), 6,37 (d, J= 3,3 Hz, 1H), 6,16 (t, /= 3,3 Hz,
1H), 4,23 (d, J =2,5 Hz, 1H), 4,10 (d, J= 2,6 Hz, 1H), 3,71 (t, /= 5,6 Hz, 1H), 3,67 (¢,
J=5.7Hz, 1H), 3,61 (d, J= 6,5 Hz, 3H), 2,92 — 2,80 (m, 4H), 2,60 — 2,54 (m, 1H), 2,46
2,40 (m, 1H).

Vi du 54 Thir nghiém PARP ngudi

Poly (ADP-riboza) polymeraza-1 (PARP-1) va Poly (ADP-riboza) polymeraza-
2 (PARP-2) 1 hai enzym nhén ¢6 li€n quan dén nhiéu hoat tinh té bao bao gdm ca sira
chita ADN va dong vai trd chinh trong viéc duy tri tinh nguyén ven ctiia ADN va ciu
triic chat nhidm séc (chromatin). Thir nghiém nay duoc thiét ké dé danh gia tiém nang
clia chét thtr nghiém trong viéc rc ché hoat tinh cia PARP-1 hoac PARP-2 va st dung
dinh dang thtr nghiém do 1an cén nhap nhay (SPA).

Thir nghiém d6 1an c4n nhép nhay (SPA) duoc thiét ké dé do hoat tinh PARP st
dung enzym PARP-1 tai t hop tinh khiét va 1a Iy tudng d& sang loc luu lugng cao ddi
v6i céc chét tre ché phan tir nho trong kham pha thudc. O ddy, enzym PARP-1 hodc
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PARP-2 ngudi tai td hgp dugc i v6i hdn hop chit nén (NAD, *H-NAD va NAD biotinyl

héa) va [°H] va cac polyme ADP-riboza danh dAu biotin dugc thu thap st dung céc hat

PVT SPA lién hop Streptavidin. Khi khong ¢6 sy e ché enzym, thu dugc 100% tin

hiéu. Cac chét e ché dwgc nhan dién boi sy giam tin hi¢u khi sy hinh thanh polyme

poly-ADP riboza trung gian béi PARP-1 hodc PARP-2 giam.

Céc hoa chit va chét phan ng st dung trong quy trinh nay duoc liét ké dudi day

v&i nguon va sd hang muc.

S§TT|  Vat lidu va cac chit phan ung Nha cung cip S8 hang muc

| [enzym PARP-1 nguoi tai to hop (hoatTrevigen 1668-500-01
tinh dac hiéu cao)

2 lenzym th-PARP-2, 10pg/lo BPS Bioscience 80502

3 Piavi chuén do 96 1(3, mau tring, FB|Corning 3600 hoiac CLS3600-

4 Piavi chl}én do 96 10, polypropylen,Corning 3365 hoac P070

5 |ADN tuyén tc bé hoat hoa Amersham 27-4575

6 [Nicotinamit-Adenin Dinucleotit Sigma N1511-250MG

7 INAD Biotinyl hoda (6-biotin-17-Trevigen 4670-500-01

8 |[Adenin-2,8-3H]-NAD, 250uCi/lo _[Perkin Elmer NET443H250UC

9 [Hat streptavidin-SPA Perkin Elmer RPNQ 0007

10 |DL-Dithiothreitol Sigma 43815-1G

11 [Trizma® bazo Sigma T6791-100G

12 |Magie clorua Sigma 449172-10G

13  |Spermin Sigma 85590-5G

14 [Kali clorua Sigma 746436-500G

15 (Chét thay thé NONIDET® P-40  |Amresco M158

16 Chat phan ing dimetyl sulfoxit ACS, Sigma 172301-500 mL
>99,9%

17 4-Amino-1.8-Naphthalimit (4-ANI) |Alfa Aesar 764358

18 [TOPSEAL-A 96 Perkin Elmer 6005185

19 |Ong hut ppendorf

Luu ¥: Can tit ca cdc hoa chat st dung can c6 d nhay 0,01mg.

Thiét bi: Perkin Elmer; TopCount NXT

bicu ché

chét phan tng va dung dich dém
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Dung dich dém A 4X:

Tris pH 8 : 100 mM; MgCh: 4 mM; Spermin: 4 mM; KCl: 200 mM; chét thay thé
Nonidet P-40: 0,04%;

Hon hop thir nghiém A cho mdi 10

e Dungdich dm A 4X :12,5uL

e DTT 100mM 10,5 ul

e Enzym PARP-1 . 1 don vi/16, thé tich tuy thudc vao hoat tinh cu thé
cua lo

e Enzym PARP-2 : 30 ng/15, thé tich tuy thudc vao hoat tinh cu thé
cua lo

e H)O 16135 uL

Hbn hop thir nghiém B cho mdi 10

e [Adenin-2,8-3H]-NAD 100 uCi/ml -1 pL (0,1 pCi/18)
o 3H-NAD 100 uCi/ml -2 ul (0,2 pCi/1d)
e NAD 1,5mM : 0,05 uL

e NAD Biotinyl héa 2501.iM: 0,03 pL
e ADN tuyén tc bé hoat héa : 50 pg

e H)O :t6ilOpL

Hdn hop thir nghiém C

e Céc hat streptavidin-SPA: 2,5 mg/mL trong 200 mM EDTA pH 8,0 (trong thir
nghiém PARP-1)

e Céc hat streptavidin-SPA: 2,5 mg/ml dH20 (trong th nghiém PARP-2)

Quy trinh thr nghiém
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Dung dich 10 mM chtra hgp chit tham chiéu, 4-amino-1,8-naphtalimit (4-ANI)
dwoc didu ché bang cach st dung 100% DMSO. 10 mM 4-ANI dugce pha loang t6i 2
mM va duge pha lodng thém t6i 200 pM sir dung 100% DMSO. Viéc pha phoang hang
loat 200 uM 4-ANI trong 100% DMSO dugc thyc hién dé thu duge 10 ndng d6 pha
loﬁngSlﬁn.Slecﬁacécdungcﬁdlphaloﬁngtmngloatduqcchuyé1véo95pﬂ;nuéc
@2 thu dugc nong dd cudi 10X trong thir nghiém. Nong d6 dinh ctia 4-ANI trong thir
nghiém la 1 pM.

Dung dich chira 2 mM 4-ANI didu ché trude d6 duge pha lodng téi 100 pM trong
nuée. 5 ul ciia 100 pM 4-ANI nay duge bd sung vao cdc 16 dbi ching am “NC”
(negative control). Nong do cubi cia 4-ANI trong céc 16 “NC” 1a 10 pM. L3 “NC” duoc
xéc dinh 14 cc 13 c6 tin hidu thap nhat.

Dung dich 10 mM chtra hop chét thir nghiém duoc didu ché bang cach sir dung
100% DMSO. Dung dich 10 mM dugc pha loang t6i 200X néng dd sau cung mong
mubn trong thir nghiém. Viéc pha lodng hang loat 200X dung dich chtra hop chéat trong
100% DMSO dugc thuc hién d& thu dugc 10 ndng do pha loang 3 lan.

Pia pha lodng trude: 5 pL cac dung dich pha lodng hang loat dugc chuyén sang 95 uL
nudc trong dia polypropylen dé thu duge 10X nong d6 mong mudn cudi cling trong thu
nghiém.

Trién khai phan ing PARP: Pia thir nghiém

5 uL/10 tir dia vi chuén @6 pha loang truge duge chuyén vao vi dia chuén do 96
16 mau tring (Corning 3600). 35 pL/ 15 ctia hdn hop thit nghiém A duoc bd sung va dugc
G trong 5 phut & nhiét d6 trong phong. 10 uL/13 ctia hon hop thir nghiém B duge bd sung
dé khoi dau phan ing. Dia thir nghiém dugc U trong 3 gi® & nhiét do trong phong.

Phat hién dia thtr nghiém:

50 uL/13 ctia hon hop thir nghiém C dugce bd sung. Pia c6 TOPSEAL-A 96 dugc
]Jam kin. Thtr nghiém dugc @ trong 15 phit két hop lac nhe. Dia thir nghiém dugc doc
trén TopCount sit dung phuong thirc dugce tdi wu hoa ddi véi cac hat Tritium va PVT

SPA.

Cac didu kién thir nghiém
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. TRIS pH 8 : 25 mM

. MgCl, 1 mM

. Spermin 1 mM

. KClI : 50 mM

. Nonidet P-40 :0,01%

. DTT 1 mM

. PARP-1 : 1 don vi/1d
. PARP-2 - 20-30 ng (phu thudc vao hoat tinh cu thé cua mdi mot
. Tuyén e bé hoat hoa : 1 ug/ml

. NAD lanh :1,5uM

. NAD biotinyl hoa : 150 nM

. 3H-NAD : 0,2 uCi

. Hat streptavidin-SPA : 1,25 mg/ml

Phan tich két qua va dit liéu:

Dit liéu thd duoc tap hop & dang CPM. Phuong phap hdi quy phi tuyén tinh 4
tham s6 duoc sit dung dé lip rap vao duong cong dép Gmg ndng do va dé tinh toan cic
gié tri ICso. Céc gia tri CPM kép clia cac nhom NC, PC duoc tinh trung binh. LAy tit ca
lugng CPM tho trr di gia tri trung binh ciia NC. Sau do, cac gia tri trir nén nay duoc
chia cho dbi chiung duong trung binh 8 sinh ra % hoat tinh. L4y 100 trir di % hoat tinh

dé sinh ra % e ché. Dit liéu dugc vé biéu do va lap rap vao phuong trinh sau:

(MAX-MIN)
I+ [P s
&

% Ucché =~ = MIN+

Vi du 55 Thir nghiém dua vao té bao PARP-1

bap ung lai su tén thuong ADN, poly-(ADP-riboza) polymeraza-1 (PARP- 1),n6
1a dang tuong dbng chinh ctia ho PARP, nhanh chéng dugc hoat héa bdi nhitng sy dut
gdy soi ADN xuét phat tlr su tiép xtic v6i cac tac nhdn madi truong, liéu phap diéu tri ung
thu, viém, thiéu mau cuc bo-tai twéi méau va thoai hoa than kinh. Mot khi dwgc hoat héa,
NAD" dugc tiéu thu dé tdng hop polyme tich dién &m cao poly-ADPriboza (PAR), no
dugc phét hién & cac protein nhan dich bao gbdm ca PARP-1 & dang chét tiép nhan chinh.
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Két qua ctia sy hoat hoa PARP, su tdn thuong ADN rdng co6 thé dan dén sy tiéu tan

NAD™ trong té bao, va dan t6i su chét té bao. Do d6, PARP-1 dugc xem 1a dich htra hen

trong viéc phat trién cac thube hiru dung trong nhidu phé d6 diéu tri ung thu, viém, thiéu

mau cuc bd va thoai hoa than kinh.

Trong tht nghiém nay, dé giam sat hoat tinh PARP bén trong té bao, cac té bao

Hel a dugc xtr Iy bang chét e ché PARP-1, tiép theo bang viéc cam tng gay tdn thuong

ADN biing H,0,. Hoat tinh PARP1 sau cling dugc danh gid bang cach do cac mirc NAD

va NADH trong céac dich dung giai té bao duoc tp hop tir cac té bao duge xur ly va

khong dugc xu ly.

Vit liéu va cac chit phan ing

S6TT Vat liéu va cac chat phan ting Nha cung cap S6 hang muc
1 [Tébao HeLa ATCC ATCC® CCL-2TM
2 |[Huyét thanh thai bo, HI [nvitrogen  |10438-026
3 [Penicillin-Streptomycin (10,000 U/mL), 100[nvitrogen 15140-122
4 IDMEM, Glucoza cao, Pyruvat, 6 x 1,000 mL |[nvitrogen 11995-065 |
5 10,25% Trypsin-EDTA (1X), d6 phenol, 100 mlInvitrogen 25200-056
6 [175 cm2, binh nu6i cdy mo, 100/ trudong hop [Corning CLS431306-84EA
7 |IXPBS, pH 7,4, 500 mL Invitrogen 10010-023
8 |Dia 96 15, mau trang, day phang, vo tring,Corning CLS3917-100EA
9  |Diavi chuén do 96 13, polypropylen, trong su6tCorning PO70

10 |Chét phan ting dimety] sulfoxit ACS, >99,9% [Sigma 472301-500 mL
11 |Cac déu da nang, trong sudt, 0,5-10UL, 1000|Axygen T-300

12 |Cac dau da nang, trong sudt, 1-200UL,Axygen T-200-C

13 [Bo kit NAD/NADH Glo Promega G9072

14 |[Dodexyltrimetylamoni bromua Sigma D5047-5G

15 [NaOH Sigma S8045-500G
16 [Natri Bicarbonat Sigma S5761-500G
17 [Natri carbonat Sigma S7795-500G
18 |Nicotinamit Sigma N5535-100G
19 [TritonX-100 Sigma 1T9284-100 mL
20 [Trizma® baza Sigma 03362-250G
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21 |Axit clohydric ' Sigma H1758-100 mL

22 [Olaparib Medchem v 10162
Express

23 [Thiét bi doc dia Envision Perkin Elmer 2104

24 May hat 4m td t CO2 Thermo
Scientific

. . . Eppendorf/

25  |Céc ong hut/6ng hut huyét thanh _

Corning

Thiét bi: Phat hién: Phat hién phat quang trong thiét bi doc dia Envision/TopCount
(Perkin Elmer)

Diéu ché chit phan ng va moi trudong
Diéu ché méi trudng nudi chy
e MOoi truong DMEM (11X
o TFBS (bét hoat bang nhiét) : 10%
e Pen-Strep (10,000 U/mL) : 0,1 mg/mL
e L-Glutamin : 2 mM
Diéu ché chit phan tng phat hién luciferin

Dung dich dém hoan nguyén dugc lam tan bang. Dung dich dém hoan nguyén va
chét phan tmg phét hién luciferin dugc lam can bang vé nhiét d trong phong. Toan bd
lugng dung dich hoan nguyén trong chai dugc chuyén sang chai bang hd phich chtra
chét phan tmg phat hién luciferin dong kho. Hai chét phan tng dugc két hop bang cach
tao xo4y hodc 10n ngugc chai dé thu duoc dung dich déng nhét. Khong tao xoay. Chét
phan tng phat hién luciferin can phai hoa lan vao trong dung dich mt cach dé dang

trong thoi gian dudi 1 phut.
Didu ché chat phan tmg phat hién NAD/NADH-GloTM

Thé tich twong duong cta chit phan Gng phat hién NAD/NADH-GloTM dugc

bd sung vao mdi mot mau chira NAD* hodc NADH.
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Chét phan ng phét hién luciferin hoan nguyén dugc can bang vé nhiét do trong
phong. Chét nén reductaza, reductaza va chét nén tudn hoan NAD" dugc lam tan bing
& nhiét d6 trong phong hodc trén nude da ngay trudc khi st dung. Enzym tudn hoan
NAD" dugc hoan nguyén bing cach bd sung 275 pL nuée. Hon hop dugc tao xody nhe
nhang trong lo, va dugc bao quan trén nude da. Lugng yéu cAu cta chit phan tng phat
hién NAD/NADH-GIoTM dugc diéu ché bing céch bd sung 5 pL reductaza, 5 pL chét
nén reductaza, 5 uL enzym tuan hoan NAD" va 25 pL chét nén tuan hoan NAD" cho 1
mL chit phan tmg phat hién luciferin hoan nguyén. Hdn hop dugc dbc 1on nguge nhe

nhang 5 lan.

Céc diéu kién thir nghiém sau cung:

. Thé tich thir nghiém - 100 pL

. Loai té bao - Té bao HeLa

. Mat do gieo té bao : 10000 té bao/15

. Moi tradng : DMEM, 10% FBS, 0,1 mg/mL Pen-Strep, 2 mM L-
Glutamin

. Nong d6 DMSO £ 0,5%

. Dia thtr nghiém : Dia 96 15 mau trang, TC, v6 trung, ¢6 nip

. Thoi gian 0 hop chit - 18 gioy

. Mic CO2 5%

. Do 4m :95%

. Nhiét do :37°C

. Nong d6 H202 : 200 uM

Gieo té bao va xtt Iy hop chét:

Céc té bao HelLa trong dia vi chuin d6 nudi ciy té bao 96 16 dugc gieo voi mat
6 10000 t& bao/13 trong 90 pL mdi trudng nudi cdy. Cac dia duge G trong 4 gio ¢ nhiét
d6 37 °C trong mdi trudng 5% CO2. 10 pL hop chat 10X (5% DMSO) v6i cac dung dich
pha lodng hang loat theo 8 didm (khoang ndng do: 0,3-100 nM) duoc bd sung. U cac dia
xtt 1y trong 18 gid & nhiét do 37 °C trong 5% CO2. 5 pL dung dich H2O» trong H2O
(ndng dd cudi 200 uM) dugc bd sung dé gay thuong tdn ADN. Céc té bao khong dugc
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xtt Iy bang H>0» dugce gilt trong cac 156 d6i chung 4m. U dia & nhiét d 37 °C trong 5
phut, va sau d6 duoc 14t ngugce nhe nhang @& 10ai bd moi trudong. BO sung 50 uL 1xPBS
vao tat ca céc 19.

X4c dinh hoat tinh PARP: do NAD+ va NADH riéng biét

Phuong thirc nay la dé thir nghiém té bao trong 50 ul PBS mbi 16 trong cac dia
do d6 séng 96 15 mau trdng. M&i mot 18 té bao duge chia thanh hai mAu: Mot mau duge
xir Iy bing axit dé dinh lrgng NAD*, va mAu con lai duge xir Iy bang bazo dé dinh lugng
NADH. Khi cy té bao, cac 18 trén dia dugc gitt dé phan tach cac mau. Theo cach khéc,

stt dung dia thir hai khi phan tach cac mAu.

50 ul dung dich bazo c6 1% DTAB dugc bd sung vio mdi mot 16 té bao trong 50
ul PBS. Dia dugc tron nhanh trén thiét bi lic dia dé bao dam tinh dong nhét va phan giai
té bao. 50 pl cia mdi mot mau duge lay sang 10 trong dé xur ly axit. B sung 25 pl ctia
0,4 N HCl vao cac miu nay cho mdi mot 13; cac 18 nay chira cac mau duoe xu ly bang
axit. Céc 15 miu ban dau 13 cac miu dugc xt Iy bang bazo. Phu ddy dia va G trong 15
phut & nhiét d6 60°C. Sau do, lam can bang dia trong 10 phut & nhiét do trong phong.
B6 sung 25 pl ctia 0,5 M bazo Trizma® vao mdi mot 18 chira té bao duge xit ly axit dé
trung hoa axit. B6 sung 50 pl dung dich HCl/Trizma® vao mdi mot 16 chira cic mau xi
Iy bing bazo. Didu ché chét phan tmg phat hién NAD/NADH-GloTM nhu mo ta & trén.
B4 sung mot thé tich twong dwong cua chit phan tng phat hién NAD/NADH-GloTM
(vi du, 100 pl) vao mdi mot 18. Lic nhe dia dé tron két hop. U dfa trong 30—60 phut &
nhiét @6 trong phong. Sy phat sang dugc ghi lai bang cach st dung dung cu do do
sang(Envision, PerkinElmer). Céac gid tri phat sang dugc tap hop. Phuong phap héi quy
phi tuyén tinh dugc st dung dé tao ra dudng cong dap Gng lidu luong va dé tinh toan
cac gia tri ICso.

Bang dudi day liét ké céac tac dung e ché cua cac hop chét dai dién theo sang
ché dbi vai cac hoat tinh PARP1-1 va PARP-2. Két qua chira rang, hop chit theo sang
ché tre ché theo cach chon loc PARP1-1 so v6i PARP-2 va hitu dung trong viéc lam gia

tang lugng NAD+ trong cac té bao.
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ECso
Trung binh Trung binh (nM)
PARP-11Csp | PARP-21Cso | trong thit
Vi du sb CAu tric (ndng do dinh | (ndng do dinh | nghiém té
10 uM) 10 uM) bao H2O2
(nM) (nM) NAD*
HelLa
o XA
Vidu 1 @NH N H 27 181 909
NJ\/\J)(N\) |
I
[o]
, o NH,
vz | Aoy Q/K 7 69
P N Cl
NJ\,NE
(o]
Vi dy 3 @51“ QNQ)L” 16 196 1322
P N Cl
NJ\/\g’
o] i N/A
Vidu4 d”” o~ H 26 1658
2 N\) cl
NJ\/\or
o Wy
Vidu5 d" ~ N 51 1096
|
ﬂ)\/\gN\) cl
(o] i N>A
Vi du 6 @fl" ~ H 29 1271
! c
u)\/\gn\) 1
(o] I/O
Vidu 7 % (\NQ’KN 30 2630
Seo¥ep’
H o
(o]
Vidu 8 325
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o O
; NH |/\N
Vidu9 @f: O 160
(o)
(o]
NJ\/YN\) ¢l
(o]
0 ~ N
Vidull d”” A 6 338 50
NJ\/\“«N\)
(o]
(o]
X" “NH,
Vi dy 12 dLNH L 25
N? S
(0]
CN
(o] z
Vi du 13 @\)LNH (\NQ 54
N’J\/\n/N\)
(0]
CN
(0] z
Vi du 14 \CE*LNH (\N,@( 23 974
N? N
(o] z CN
N? N\)
(o]
CN
(o} z "
Vi du 16 . LY 7 40 163
N’J\/\n,N
[0}
F o Y CN
Vidu 17 dLNH N . 8 215 16
N? N
[o]
o Z CN
Vidu 18 FC&”” A~ . 7 216 24
N? NS
(0]
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CN
(o} z
F N? N
o
CN
[o] 7z
Vi du 20 Q\)LNH LY 12 288
N? N
F o
CN
[o] z
vidu2l | M, pNJ:NT 99
| P N_J
(o]
CN
(o] z
Vidu22 | o~ LY 395
N~ 2z N
NJ\,~E,
CN
(o] 4
Vi du 23 (/j\)LNH Ly 35 10294 552
S| N? N
(o]
CN
(o] z
Vi du 24 ﬁsf“ (\N,Q( 3 1591 341
\ l N/ N\)
o
_N
’ i (J 70
Vidu 25 E:I%WH SN
N? N\)\
o
//N
(o] z
Vi du 26 CfLNH ONQ/ 47 770
Z N v,
Ay
//N
7
Vi du 27 Cﬁ‘iw S 94
P N
NA\/\g.TJ
_N
7z
Vi du 28 ©\)OLNH L 10 910 138
Z N
N
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o} N 2" )
Vi du 29 FKILNH A~ » 12 611 156
N"\/\EN
N
Vi dy 30 &LNH m,@/ 12 624 110
NJ\/\gN\E)
(o] | RS //N
Vi du 31 @\)LNH NN 6 42 440
Z N
Y,
o | N CN
Vi du 32 K@E'LNH NN 5 1232
Z N
Y,
F O S CN
Vi du 33 d‘LNH NN 7 2736
2 N
T
(o} 7z
N'J\/\'rN\)
(o]
Vi du 35 CELNH (\N,Q/ 35 562
N’J\/\n,N\)
o
(o] z
Vi du 36 dNH e 120
NMN\)
(o}
Vi du 37 CE)LNH (\NQ\ 359
N’J\/\g,N\/'
(o] z
Vi du 38 s 129

-161-




38907

Nk
(o] z
Vi du 39 @NH (\NLN]/ 14 468 754
NJ\/\(N\)
o
CN
. Q N
Vi du 40 dw pe 53 1502
Vi N
o
CN
(o] /l
Vi dl_l 41 Nl N NH ‘/\j \N 97
NP N
N)\/TE
CN
(o] z
videaz |~ A (\NJ:NT 58 12271
NP N? N
[0}
//N
(o] z
Vi dy 43 @6“” A~ . 42 3817 440
2 N
WLTflf
CN
F O
Vi dy 44 Fﬁrtw el 1 345
N"\/\ng\i)
_N
o NN z
Vi du 45 @\)LNH e 92
N? N\)
o
CN
Vi du 46 @fo(”” prN(‘ 278
NJ\/\n«N\)
(o]
[o]
Vi du 47 @\JOLNH ~ ,@A 75
2 NS ¢
NJ\/\g
NH
Vi du 48 i T |30 7564
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Vi du 49 o (\NQ/k 36 22383
NJ\/\n/N\)

F
(o]
Vi du 50 r:EfLNH @,CI 255
2 N
Y

o F
Vi du 51 d”” @,Cf 83 339
N’)\/\“fN

o F
| Vidu 52 d”” (\NO 68 999
NJ\/\I(

o F
Vi du 53 ﬁfL NH @/Q 189
) N l N/)\/\[(N

Vi du 56 MAu chu6t ton thuong than cip (AKI)

DPong vat, phiu thuét va phan liéu: Chudt duc Sprague-Dawley can ning xap xi 300-
350g, tiép can tly y v6i thirc an va nude tiéu chuén dugc st dung trong céac thuc nghiém
nay. Chudt cong duogc gdy mé bang isoflurane va dugc dat phan bung 1én nén d6t nong
dugc didu khién nhiét do. Vét rach trén da dugc tao trén bé mit lung, dé pho ra ca hai
than thong qua vét rach & suon. Viée kep mach dugc dp dung d6i voi ca hai manh ghép
than va gift trong 45 phut. Sau 45 phut, kep dugc thdo bo, than duoc theo ddi viéc tai
tudi mau thanh cong, va céc vi tri ph?iu thuét dugc khau lai. Nhom ph?lu thuat gid dugc
cho tién hanh cac phuong thirc phau thuat tuong t, chi khic ¢ chd, kep bit mach khong
dugc ap dung. Hop chét dugc phdi ché & dang dung dich mdi trong sut hang ngay cla
vi du 29 hodc vi du 30 trong N-metyl pyrolidon: PEG300: Propylen glycol: nudc mudi
thuong (10: 30: 20: 40). Hop chit hogic chit mang dugc dinh liéu theo dudng tinh mach
thong qua tinh mach dudi véi lidu 15 mg/kg (3mL/kg) 4 gitr sau khi truyén lai vdo ngay
phau thuat. Vao ngay 1 (ngdy sau phau thuat), dong vét dugc ding chit mang hoic
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15mg/ke hop chét ctia vi du 29 hodc vi du 30 (3mL/kg tinh mach) khi bét dau chu trinh

sang. Cac dong vat d6i chting phiu thuat gia dugce dinh lidu twong tu bang chat mang.

Thu gom huyét twong va do diu 4n sinh hoc: Hai muoi bon (24) gio sau khi tai twdi
mau, mau duoc thu vao dng K2 EDTA bing cach gy chdy méu sau hbc mét tir tit ca
cac nhoém trong su gdy mé bang isoflurane nhe. Huyét tudng dugc tach bang cach ly tim
& tbe dd 3000 vong/phit trong 10 phut & nhiét do 4°C. Creatinin huyét twong va nito uré
trong méau (BUN) duoc phan tich st dung méy phén tich sinh hoa 14m sang hoan toan

tu dong hoa (Siemens Dimension ® Xpand ® Plus Integrated Chemistry System)

Phén tich dit li€u va phan tich thdng ké: Phin mém GraphPad Prism, Version 6,05 dugc
str dung dé v& dd thi va thir nghiém théng ké. Creatinin va BUN dugc thir nghiém vé su
phan bd binh thudng trong tAt ca cac nhom thong qua thir nghiém chuin héa nhiéu muc
dich D’ Agostino-Pearson hodc thir nghiém chudn hoa Shapiro-Wilk. Y nghia théng ké
(p<0,05) dugc x4c dinh bang thir nghiém t ctia sinh vién (studeﬁt’s t-test) so sanh nhom
xtr Iy bang gia dugc - thé mang v6i nhom xu Iy bing IR - thé mang hodc nhom xir Iy
bing IR - thd mang v6i nhom xir Iy biang hop chat. ##p<0,01, ###p<0,001,
#H####p<0,0001 nhém x(t 1y bing gia dugc - thé mang v6i nhém xi Iy béng IR - thé mang;
*p<0,05, **p<0,01 nhoém xur ly bing IR - thé mang v6i nhom xir ly bang hop chét (vi
du 29 hoic vi du 30).

Két qua: Céc chat e chd PARP1 vi du 29 va vi du 30, dinh liéu theo dudng tinh mach
sau tdn thuong than gdy ra béi thiéu mau cuc bo-tai twéi mau. Ca hai hop chit lam giam
dang ké creatinin huyét twong va BUN khi duoc dinh lidu & mic 15mg/kg (hinh v& trén
Fig.1).
Vi du 57 Thit nghiém vi nhén in vitro va in vivo

Mot sb hop chét clia sang ché nay khong thé hién hoat tinh gy dot bién nhiém

sdc thé trong thir nghiém vi nhan in vitro va/hodc in vivo.
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YEU CAU BAO HO

1. Dugc pham chita chat mang hodc chat pha lodng duogc dung va hop chét ¢6 cong thuc

O D
Cﬂﬁ*ﬂﬁ
7 "~

hodc mudi duge dung cua no. trong do:

cau trac sau:

vong A la phenyl dugc thé tuy y hoac heteroaryl ¢6 tir 5 dén 6 canh duge thé tay

vong B 1a aryl, heteroaryl c6 tir 5 dén 6 canh hodc heteroxyclyl ¢6 tu 5 dén 6

canh. mdi vong duge thé thy ¥ bang mot hodc nhicu phén i the biéu thi bang RY:

Feen *la khong ¢6 mat hodc 1a lién két:
F 14 N hodc CI khi “---- “1a khong ¢6 mat hodc E 1a C khi *----- *la lién két,

-~
‘1{7 duge thé iy y bang (Ci-Cs)alkyl hodc hydroxy (Ci-
Csyalkyl;

mdi R duoc lya chon ddc lap tr nhém  gdm  -halogen.

-CN, -NO3, -ORY, -S(O)R®, -C(=NR®NRCR', -NR¢S(O)R', -S(O)NR°R", -C(=O)OR¢, -

Csalkyl, trong d6 (C1-Cs)alkyl biéu thi bang R® duge thé tiy ¥ bang -CN, -NOa, -OR®.
NRERE -S(O)RS, -NRS(O)R', -S(O)NRER', -C(=0)OR®, -OC(=0)OR®, -C(=S)OR?, -
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-C(=S)R*, hodc -C(=O)R*;

RY1a —H, halo(C;-Cs)alkyl hodc (Ci-Cs)alkyl. trong do (Ci-Cs)alkyl duoge thé iy

¥ bing hydroxyl hodc (C-Cs)alkoxy;

moi R duge lua chon doc 1dp tor nhom gom —H va (C-Cs)alkyl duge the tuy y

bang hydroxyl hodc (C)-Cy)alkoxy;

mdi R duoc lua chon doc 1ap tir nhom gom ~H, (C1-Cs)alkyl duge thé tuy ¥ béng
hydroxyl hodc (C-Cs)alkoxy, (C3-Ce)xycloalkyl duge thé tuy y bang (C1-C») alkyl, va

heteroxyclyl chira oxy ¢6 4 dén 6 canh duge thé tuy y bang (Ci-Cy) alkyl; hodc

----- NRER' ctiing nhau 14 heteroxyclyl ¢o 4 dén 6 canh dugce thé thy v bing (Ci-C))

alkvl: holdc

-C(=NR®)NR®R" cung nhau la heteroxyclyl ¢6 4 dén 6 canh duoc thé tay y bing

R®;
R7 1a -H hodc (C-Cs)alkyl: va
11a 0. 1, hoac 2.

2. Dugc pham theo diém 1, trong do hop chat ¢6 cong thue cau truc sau:

hodc mudi duoc dung clia né, hodc

trong d6 hop chat ¢6 ¢bng thirc ¢cau tric sau:

%L m/@

A A N
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hodc mudi duge dung ctia no. va trong do

K duge thé tuy y bing (Ci-Cs)alkyl hodc hydroxy (C-
Csjalkyl,
3. Duoc pham theo diem 1 hodc 2. trong d6 hop chat dugc bi¢u thi bang cong thire céu
triac dugc luya chon tr nhém gom:

0
R,
N

¢]
>!<2"\ | NH K\N (R, | NH K\N
XS‘\\\ . \\/)\\/\ fN\/l &, M N\)
Y ey
O va 0

¥0

hodc muoi duge dung cta no, trong do:

mbi X' X2 X3 va X! duoce lva chon doc 1ap tir nhom gom N va CH, véi dicu kién
khong nhiéu hon hai trong so X', X?, X* va X' la N;

X5 1a NR?, O, hoiic S:

vong B 1a aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl ¢6 5 dén 6 canh. moi

mot vong duge thé tiy y bang mdt hodc nhiéu phén tr thé biéu thi bang R?;

2,
hN/
gy
n%/ ‘
duge thé tuy v bing (Ci-Cs)alkyl hoac hydroxy(C-
Cs)alkyl;
mbdi R! duoc lwa chon doc lap tor nhoém gbm  -halogen.

.CN, -NO, -OR¢, -NR‘R", -S(O)R? -NR*S(O)R’ -S(O)}NRR", -C(=O)OR?
NRUC(=$)RP, -NR¥C=0)ORb, -O(C=0)NRR®, -NR¥C=S)OR", -O(C=S)NR"R". -

NRYC=0)NRIR®, -NRYC=8)NR*R", -C(=S)R?, -C(=O)R". halo(Ci-Cs)alkyl va (Ci-
Csyalkyl, trong doé (Ci-Cs)alkyl bidu thi bing R’ duge thé tiy y bang -CN, -NOa. -OR®,
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-NR®R?, .<;<o)~“a -NWS(O)»R" -S(ONNR'RY,  -C(= ())OR‘ -C(::::"S)NR‘R“

R? 1a -H, Cis alkyl, phenyl, -C(O)(Cis alkyl), -C(O)(phenyl). -C(O)O(C.s
alkyl), -C(O)O(phenyl), -S(0)(Ci.s alkyl) hodc -S(O)(phenyl), trong dé moi alkyl
trong cac nhom biéu thi bang R* dgc lap duoc thé tuy v bing mot hodc nhiéu phan tir
thé duoc lya chon tir nhom gdm halogen, hydroxy, xyano, phenyl, heteroaryl tir 5 dén 6
canh, (C1-Cs) alkoxy, va halo(Ci-Cs)alkoxy, va trong do mdi phenyl trong cac nhom
biéu thi bing R? doc 1ap dugce thé tuy ¥ bang mot hodc nhiéu phan tir thé duge lua chon
tr nhom gdm halogen, hydroxy, nitro. xyano. amino, (C;-Cs)alkyl. halo(C-Cs)alkyl,
(C1-Cs)alkoxy va halo(Ci-Cs)alkoxy;
mdi R* va mdi R® dwoc lua chon ddc 1ap tir —=H va (C1-Cs)alkyl duge thé tiy ¥
bﬁng hydroxyl hodc (Cy-Cs)alkoxy;
R¢la ~H, halo(C1-Cs)alkyl hoiic (Ci-Cs)alkyl. trong d6 (Ci-Cs)alkyl duge thé thy

¥ ban hydroxyl hodc (C-Cs)alkoxy;
i1a 0,1, hodc 2; va
nlao, 1 hodc 2.

4. Duge pham theo diém 3, trong do hop chat duge biéu thi bang cong thtre cau trie

duoc lya chon tr nhom goém:

Q
(R‘%\{’ﬁ/u\w K\N/® /@

A A ff w

Q

7
o A Jores ®
NN Ty N /\N (/\'\n/ e /\\N’

R‘«/I \NM&\) “%/%%\N/;\/\]T/'gvj
§
; 0
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e e O
P \‘/\\H/ S N/)VY

0
(R‘)n\,f ; NH (’\\N/®
\ i /}k/\[ N\/!
N

O
hodc mudi duge dung cta no, trong do:

vong B 14 aryl, heteroaryl ¢6 5 dén 6 canh hodc heteroxyclyl c6 5 dén 6 canh. moi

vong duoc thé thy v bang mot hodc nhicu phan tir the biéu thi bang R va

duge thé tuy v bing (C)-Cs)alkyl hodc hydroxy(C-Cs)alkyl.
5. Duoc phém theo diém 3 hodc 4, trong do:

mdéi R' doc 1ap 1a halogen, (Ci-Cs)alkyl, halo(C-Cs)alkyl, (Ci-Cs)alkoxy.

halo(C,-Cs)alkoxy hodc xyano;

mdi R duoc lua chon doc lap tir nhém gdm -halogen. -CN, -C(=NR®)NHR, -
S(OYNRCR!, -C(=O)NRCR', -C(=S)NRR', -O(C=0)NR°R". -O(C=S)NR°R,
NRYC=0)NRER', -NRUC=S)NR°R', va (C-Cs)alkyl.

6. Dugc phim theo diém bat ky trong so cac diem tir 3 dén 5. trong do:
mdi R doc lap 1a halogen hoac (C-Cs)alkyl;

mdi R3 duoc lua chon ddéc 1ap tor nhdém gém -halogen, -CN, -C(=0)NRR' -
C(=NRNHR " va (C-Cs)alkyl

7. Dugc pham theo diém bat ky trong so cac diém tir 3 dén 6. trong do:
moi R' doe 1ap 1a clo, flo hodc metyl:

mdi R? duoc lua chon doc 1ap tor nhém gém clo. flo. -CN, -C(=NR®)NHR', -

C(=O)NR®R! va metyl;
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nhom dugce thé thy v bang metyl hodc hydroxymetyl.

I3

8. Dugc pham theo diém bét ky trong s6 céc ¢ diém tir 1 dén 7. trong do vong B duoc lua

(P\S (R )m (RB)- (R‘

NF /\/ ;:]‘—\/ \ ~ ST RY,
< | § r s | ¢ _r U Vs
chon tr nhém gom =~ 7, \N : é \\N : : K / ©ova

R
N N
S
RV .
méi R* 14 —H, (C1-Cs)alkyl, hodc hydroxy (Ci-Cs)alkyl:
mdi p doc lap 1a 0 hodc 1; va

moi m la 0 hodc 1, hodc 2.

{?\f\\} (R o~ (R, N
l NN W ]/,\ S’/\\/(R e
S “
9 7 o N w //‘%N V"Lq /J“\\N/
ki “ “ va

10. Duoc pham theo diém bat ky trong s cac diém tr S dén 9, trong do:

mdi R¢ va moéi RP duge lwa chon doc ldp tr nhom  gém
-H va metyl; hoac R¢1a -H va R 1a -(C3-Ce)xycloalkyl hodc heteroxyclyl chira oxy ¢6 4
dén 6 canh mdi loai duoc thé wy y bdng (C1-Cy) alkyl.
11, Duoc pham theo diém bat ky trong so cac diém tir S dén 9, trong do:

mdi R® va mb6i R duge lya chon doc lgp tr nhom  gbom
-H va metyl: hodc R¢ 1a -H va R 1a xyclopropyl, xyclobutyl hodc oxetanyl moi loai dugc
thé tuy v bing metyl.

12. Duge pham theo diém bat ky trong s6 cac diém tir 5 dén 9. trong do moi R¥ duge

lua chon doc lap tor nhom gém clo, flo. -CN.
-C(O)NH(xyclopropyl). -C(O)NHa, -C(O)NH(CH3). -C(O)N(CHs)a.
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FN '//\

L/ P T
W ey >A o >Iw/

-C(O)NH(xyclobutyl).

13. Duge pham theo diém 3, trong dé R? 1a —I1 hodc (Ci-Cs)alkyl, t6t hon 1a —H hoac

metyl.
14, Duoc pham theo diém 1 hodc 2, trong dé hop chit la

6-[(38)-4-[3-(6-flo-4-ox0-3H-quinazolin-2-yl)propanoyl|-3-metyl-pipcrazin-1-

yl]pyridin-3-cacbonitril hodc mudi dugc dung ctia hop chat nay.
15. Duge pham theo diém 1 hodc 2, trong d6 hep chat la

6-[(3$)-4-[3-(5-flo-4-ox0-3H-quinazolin-2-yl)propanoyl]-3-metyl-piperazin-1-

vl|pyridin-3-cacbonitril hodc muoi duoc dung cua hop chat nay.

16. Hop chat céd cong thirc cau trac sau:

O NH N ‘N'i
NA/\(NWJ
O

hodc mudi dugc dung cia no, trong do:

R'1a F hodc metyl; va

R3[4 —~CN, -C(=NH)NHCII3, hodc metyl.
17. Hop chat theo diém 16, trong do:

R'aF;va

R* la ~CN.

18. Hop chét, trong do hop chit la 6-[(3S)-4-[3-(6-flo-4-oxo-3H-quinazolin-2-
yl)propanoyl}-3-metyl-piperazin-1-yl|pyridin-3-cacbonitril hodc mudi duge dung cua

hop chat nay.
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19. Hop chit, trong do hop chit la 6-[(3S)-4-[3-(5-[To-4-0ox0-3H-quinazolin-2-
ylypropanoyl]-3-metyl-piperazin-1-yl|pyridin-3-cacbonitril hodc mudi duge dung cia

hop chit nay.
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Fig. 1: Cc chat trc ché PARPI trong vi du 29 va vi du 30 1am gidm t6n thuong thén

7
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