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Linh vue ky thuit dwgc daé cap

Séng ché d& cap dén chét we ché protein dot bién KRAS, ché pham chira chét

uc ché nay va viéc sir dung chat rc ché nay.
Tinh trang ky thuit ciia sang cheé

RAS 1a quén thé protein dang cAu monome 189 axit amin (phan tir lwong 21
kDa) lién quan dén mang huyét tuong va lién két véi GDP hoidc GTP, va RAS hoat
dong nhu mot cong tac phéan tir. Khi RAS chira GDP lién két, thi n6 & vi tri tinh hodc
dong va “bét hoat”. Khi céac té bao duoc cho tiép xtic v6i mot sb tac nhan kich thich
thuc day sinh trudng, thi RAS duoce cam tng dé trao ddi GDP lién két cta ching déi
v&i GTP. Trong truong hop lién két voi GTP, RAS “duoc md ra” va c6 kha niang
tuong tac voi cdc protein khac (“dich xu6i dong” ctia nd) va hoat héda cac protein nay.
Bén than protein RAS c6 kha nang c¢d hitu thap trong viéc thiy phan GTP ngugc trd
lai GDP, nhd' d6 chuyén chinh né thanh trang thai déng. Viéc dong RAS doi hoi
protein ngoai sinh goi 1a protein hoat hba GTPase (GAP) ma tuong tac véi RAS va
lam tang dang ké su chuyén hoa GTP thanh GDP. D6t bién bit ky trong RAS ma anh

huwéng dén kha ning ctia n6 trong viée tuong tac véi GAP hodc chuyén hoa GTP

nguoc lai thainh GDP sé& dan dén su hoat hoa protein kéo dai, va vi thé truyén dén té
bao dé thong bao viéc truyén tin hiéu tiép tuc phat trién va phén chia ctia né. Do céc
tin hiéu nay gdy phat trién va phan chia té bao, nén viéc truyén tin hiéu RAS hoat hoa

qua muc ¢ thé cudi cung dan dén ung thu.

Vé mit ciu truc, protein RAS chta mién G chiu trach nhiém vé hoat tinh
enzym héa ctia RAS, lién két guanin nucleotit va thily phan (phan tng GTPase). N6
cling chira doan kéo dai dau tan C goi la cat-xét CAAX, ma co thé duoc cai bién sau
dich ma va chiu trach nhiém huéng dich protein do dén mang. Mién G chira vong
lién két phosphat (vong P). Vong P 1a tui nucleotit lién két trong protein, va day 1a
phan cimg ctia mién c6 céc gde axit amin bao toan can thiét cho su lién két nucleotit

va thily phéan (glyxin 12 va lysin 16). Mién G ciing chtra ving goi 1a viing I chuyén
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ddi (cac gbe 30-40) va ving II chuyén dbi (cac gbc 60-76), ca hai ving nay déu la
phan dong ctia protein, do phdn dong nay dugc chuyén héa gitta trang théi tinh va
duogc nap. Kha ning nay thuong dugc biéu hién dudi dang co ché “nap 16 xo”. Twong
tac co ban 14 lién két hydro tao ra bai threonin-35 va glyxin-60 v6i gamma-phosphat
ctia GTP, ma duy tri cdu hinh hoat tinh ctia viing 1 chuyén d6i va vung 2 chuyén ddi,
mot cach tuong ng. Sau khi thiy phan GTP va giai phong phosphat, hai ving nay
néi 16ng thanh cau hinh GDP bét hoat.

Céc thanh vién dang luu y nhét cta ho phu RAS la HRAS, KRAS va NRAS,
la chu yéu lién quan dén nhiéu loai bénh ung thu. Dot bién cia dang ddng phan bét
ky trong sé ba dang ddng phan chinh cta gen RAS (HRAS, NRAS hoic KRAS) la
mot trong céc su kién pho bién nhat khi hinh thanh khéi u & nguoi. Xép xi 30% trong
toan bo céc loai khdi u 1a khdi u rén & nguoi duge phét hién ra 1a mang mot sb dot
bién trong gen RAS. Péang luu ¥ ring cac dot bién KRAS dugc phét hién ra & 25%-
30% khéi u. Nguoc lai, ty 1& dot bién gy ung thu 6 ho NRAS va HRAS lai thdp hon
nhiéu (8% va 3%, mot cach tuong tmg). Dot bién KRAS phd bién nhét dugc tim thiy
& cac gbe G12 va G13 trong vong P cling nhu & gbe Q61.

G12C la dot bién gen KRAS xuét hién nhiéu nhét (glyxin-12 duoc gdy dot
bién thanh xystein). Dot bién nay duoc tim thay & khoang 13% trong cic loai bénh
ung thu, khoang 43% & ung thu phoi, va gan nhu 100% & da polyp lién quan dén
MYH (hoi chimg ung thu rudt két tuyén gia dinh). Tuy nhién, viéc huéng dich gen

nay bang cc phan tir nho van dang 1a thir thach.

Vi thé, dui c6 cac tién bd trong linh vuc k¥ thuét ndy, trong ban chét k§ thuat
van ¢6 nhu cdu vé hop chét cai thién va phwong phéap didu tri bénh ung thu, ching
han nhu bing cach trc ché KRAS, HRAS hoic NRAS. Sang ché dép tng nhu ciu nay
va dem dén cac loi ich lién quan khAc.

Ban chit ky thuft cia sing ché

Theo mét khia canh, sang ché d& xuét hop chét ¢6 cong thuc (1), chit dong
phan 14p thé cia no, chit ddng phan atrop ctia n6, mudi duge dung ctia no, mudi dwge
dung ctia chit déng phan lap thé ctia n6 hosc mudi duge dung cia chat dong phan

atrop cua no:
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Trong dé:

Ri1, Ri2, Ri3, Ris hodc Ris ddc 1ap dugce chon tir halogen, -Ci.salkyl, -Ca-salkenyl,
-Ca.salkynyl, heteroCaalkyl, -CN, -OCi.salkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs, -
C(=O)ORs, -OC(=O)Rs, -C(=O)NRsRg, -NRsC(=O)Rs, -NRsSO2R¢, -SO2Rs, -
S(=0)2NRsRe, -PORsRe, -Cs.scarboxyclic, di vong ¢6 3 dén 6 canh, -Ce-10aryl, hodc
heteroaryl ¢6 5 dén 10 canh, mdi nguyén tir hydro trong Ri1, Ri2, Ris, Ria hodic Ris
doc lap tuy y dugc thé béng 1,2, 3,4, 5hodc 6 (cac) phén ttr thé dwoc chon tir halogen,
-Crealkyl, -Ca.salkenyl, -Casalkynyl, heteroCs.salkyl, -CN, oxo, -OCi.salkyl, -SCi.
salkyl, -NRsRe, -C(=O)Rs, -C(=O)ORs, -OC(=0)Rs, -C(=O)NRsRs, -NRsC(=O)Re, -
NR;sSO2Re, -SO2Rs, -S(=0)2NRsRs, -PORsRs, -Cs.g¢carboxyclic, di vong c6 3 dén 6
canh, -Ce-10aryl, hodc heteroaryl c6 5 dén 10 canh; mdi di vong hoic heteroaryl moi
khi xuét hién doc 1ap chtra 1, 2, 3 hodc 4 (c4c) nguyén tir khac loai dugce chon tir N,
0, S, S=0 hoac S(=0)a;

R21 hodc Roz ddce 18p dugce chon tir hydro, halogen, -Ci.salkyl, -Cagalkenyl, -Co-
salkynyl, heteroCs.salkyl, -CN, -OCiealkyl, -SCisalkyl, -NRsRs, -C(=O)Rs, -
C(=O)ORs, -OC(=O)Rs, -C(=O)NRsRgs, -NRsC(=O)Rs, -NRsSO2Rs, -SO2Rs, -
S(=0)2NRsRe, -PORsRs, -Cs.g¢carboxyclic, di vong co 3 dén 6 canh, -Ce-10aryl, hodc
heteroaryl c6 5 dén 10 canh, mdi nguyén tir hydro trong R21 hodc Raz ddc 1ap tuy ¥
duoc thé bang 1, 2, 3, 4, 5 hodc 6 (cac) phan tir thé dwoc chon tir halogen, -Ci.salkyl,
-Cagalkenyl, -Caealkynyl, heteroCs.galkyl, -CN, oxo, -OCi.salkyl, -SCi.ealkyl, -
NRsRs, -C(=O)Rs, -C(=O)ORs, -OC(=O)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -
S(=0)2NRsRe, -PORsRs, -Cs.¢carboxyclic, di vong c6 3 dén 6 canh, -Cs-10aryl, hoac
heteroaryl ¢6 5 dén 10 canh; mdi di vong hodc heteroaryl mdi khi xuét hién doc 1ap

chtra 1, 2, 3 hodc 4 (cac) nguyén tir khéc loai duge chon tir N, O, S, S=0 hodc S(=0);
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Rz dugc chon tir -Ci.isalkyl, -Cao.isalkenyl, -Ca.asalkynyl, -Ce-10aryl, heteroaryl
¢6 5 dén 10 canh, di vong ¢6 3 dén 14 canh, -Cs.14carboxyclic, 2- hoidc

é, mdi vong C mdi khi xuét hién doc 14p duge chon tir Cs.14 carboxyclic hodc
vong di vong c6 3 dén 14 canh, mdi vong D moi khi xuét hién doc lap dugc chon tu
Cs-10 aryl hodc vong heteroaryl ¢6 5 dén 10 canh, mdi nguyén tir hydro trong R3 doc
1ap tuy y dugce thé béng 1, 2, 3, 4, 5 hodc 6 R31; mdi di vong hoic heteroaryl mdi khi
xuét hién doc 1ap chira 1, 2, 3 hoac 4 nguyén tir khéac loai dugce chon tr N, O, S, S=O
hodc S(=0)y;

Mbi R31 mdi khi xuét hién doc 1ap duogc chon tir halogen, -Cisalkyl, -Co.
salkenyl, -Caealkynyl, heteroCs.salkyl, -CN, -OCj.salkyl, -SCi.salkyl, -NRsRs, -
C(=O)Rs, -C(=0O)ORs, -OC(=0O)Rs, -C(=O)NRsRs, -NRsC(=0O)Rgs, -NRsSO2Rs, -
SO2Rs, -S(=0)2NRsRs, -PORsRs, -Cs.¢carboxyclic, di vong ¢6 3 dén 6 canh, -Ce-10aryl,
hodc heteroaryl ¢c6 5 dén 10 canh, mdi nguyén tir hydro trong Rs; doc 1ap tiy y dugc
thé béng 1,2, 3,4, 5 hodc 6 (cac) ph?ln tir thé dugc chon tir halogen, -Ci-salkyl, -Ca-
salkenyl, -Ca.galkynyl, heteroCs.salkyl, -CN, oxo, -OCi.salkyl, -SCi.salkyl, -NRsRs, -
C(=0)Rs, -C(=O)ORs, -OC(=0)Rs, -C(=O)NRsRe, -NRsC(=0)Rs, -S(=0)2NRsRe, -
POR;sRs, -Cs.scarboxyclic, di vong ¢6 3 dén 6 canh, -Cs.10aryl, hodc heteroaryl c6 5
dén 10 canh; mdi di vong hodc heteroaryl mdi khi xuét hién doc l1ap chtra 1, 2, 3 hodc

4 (c4c) nguyén tir khac loai dugce chon tir N, O, S, S=O hoac S(=0)a;

Ra1
G,
Fl{41 341 (<n1}>)n2
32 G G
R n1 n2 2 3
N1 Q1P In2 (13
G h 4
( n1§>)n2 . n:é‘ na ! )né( 'nd (%C:;y)m
Gy 1 1 1
Rsdugcchontr - , -~ , o hoic -~

M3i G1, G2, G3 hodc G4 mdi khi xuét hién doc 1ap dugc chon tir N hodc CH;
M3i nl, n2, n3, n4 hodc n5 mdi khi xuét hién doc 1ap duge chon tr 0, 1, 2, 3,
4, 5 hodac 6, v6i diéu kién 1a nl va n2 khong déng thot béng 0, n3 va n4 khong déng

thoi bang 0;
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s
M‘T‘"’" 2
G2 G Qo1 P2
o1 Pz 93
Gy
((my)nz L3 { né‘ In4 { né?’n“
G1 1 1
MJbi nguyén tir hydro trong I , , - hodc ~k- dobclaptuyy
duoc thé bang 1R42, 2R42, 3R42, 4R42, 5R42 hodc 6Ru42;
R4a
fj\Q)&( Rac
M&éi R41 mdi khi xudt hién doc lap dugc chon tir Rs  hoac

/;\Q/\/ Rad,

>

Mbi Q mdi khi xuit hién doc 1ap duoc chon tr C(=0), NRsC(=0), S(=0)2
hodc NRsS(=0)2;

R4a
,e‘f\Q Q\ Rac
== trong Ra  dugce chon tt = hoidc =;
khi == 1a ==, Raa, Rap hodc Ry ddc 18p duge chon tir hydro, halogen, -Ci.

salkyl, -Ca.salkenyl, -Ca.salkynyl, heteroCa.salkyl, -CN, -OCialkyl, -SCi.salkyl, -
NRsRes, -C(=O)Rs, -C(=O)ORs, -OC(=O)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -
NRsSO2Re, -SO2Rs, -S(=0)2NRsRs, -PORsR, -Cg-c,carboxyclic, di vong ¢6 3 dén 6
canh, -Ce-10aryl, hodc heteroaryl ¢6 5 dén 10 canh, mdi nguyén ti hydro trong Raa,
Rap hodc Ryc doc 1ap tuy y duogce thé béng 1,2,3,4,5 hodc 6 phén tr thé duoc chon
tir halogen, -Ci.alkyl, -Ca.salkenyl, -Ca.salkynyl, heteroCa-salkyl, -CN, oxo, -OC;.
salkyl, -SCi.alkyl, -NRsRg, -C(=O)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=0)NRsRs, -
NRsC(=O)Re, -NRsSO2Re, -SO2Rs, -S(=0)2NRsRs, -PORsRs, -Cs.scarboxyclic, di
vong c6 3 dén 6 canh, -Ce.10aryl, hodc heteroaryl cé 5 dén 10 canh; mdi di vong hodc
heteroaryl mdi khi xuét hién doc 1ap chtra 1, 2, 3 hodc 4 (cac) nguyén tir khac loai
dugce chon tr N, O, S, S=0O hodc S(=0)2; hodc

khi == la ==, R4a duoc chon tir hydro, halogen, -Ci.salkyl, -Cs-salkenyl, -
Casalkynyl, heteroCs.salkyl, -CN, -OCy.salkyl, -SCi.salkyl, -NRsR¢, -C(=O)Rs, -
C(=O)ORs, -OC(=O)Rs, -C(=O)NRsRg, -NRsC(=O)Rs, -NRsSO2R¢, -SOaRs, -
S(=0)2NRsRe, -PORsRs, -Cs.scarboxyclic, di vong ¢6 3 dén 6 canh, -Cs.1oaryl, hodc

heteroaryl ¢6 5 dén 10 canh, mdi nguyén tir hydro trong Raa ddc 18p tlly ¥ duoc thé
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bang 1, 2, 3, 4, 5 hodc 6 phan tir thé dugc chon tir halogen, -C.alkyl, -Ca-salkeny], -
Ca-salkynyl, heteroCa.salkyl, -CN, oxo, -OC1.salkyl, -SCi.6alkyl, -NRsRs, -C(=O)Rs,
-C(=0)ORs, -OC(=O)Rs, -C(=O)NRsRs, -NRsC(=O)Re, -NRsSO2Rs, -SO2Rs, -
S(=0)2NRsRe, -PORsRe, -Cs.scarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc
heteroaryl ¢6 5 dén 10 canh; va Rap va Rac cling v6i nguyén tir cacbon ma cé hai chiing
déu gin vao tao ra vong Cs.1o carboxyclic hodc vong di vong c6 3 dén 10 canh, mbi
nguyén tir hydro trong vong Cs.19 carboxyclic hodc vong di vong c6 3 dén 10 canh
tuy v dugc thé béng 1,2,3,4,5hodc6 phén ttr thé duge chon tir halogen, -Ci.salkyl,
-Caralkenyl, -Ca.salkynyl, heteroCiealkyl, -CN, oxo, -OCi.ealkyl, -SCi.salkyl, -
NRsRs, -C(=0)Rs, -C(=0)ORs, -OC(=0O)Rs, -C(=O)NRsRs, -NRsC(=O)Re, -
NR;sSO2Rs, -SO2Rs, -S(=0)2NRsRg, -PORsRs, -Cs.scarboxyclic, di vong c6 3 dén 6
canh, -Cs-10aryl, hodc heteroaryl c6 5 dén 10 canh; mdi di vong hodc heteroaryl mdi
khi xuét hién doc 1ap chtra 1, 2, 3 hodc 4 (cac) nguyén tir khac loai dugc chon tir N,
0, S, S=0 hoic S(=0),; hodc

khi == la ==, Rua va R4 cing véi nguyén tu cacbon chiing lan luot gin
vao tao ra vong Cs.1o carboxyclic hodc vong di vong c6 3 dén 10 canh, mdi nguyén
tir hydro trong vong Cs-10 carboxyclic hodc vong di vong ¢ 3 d&én 10 canh tily y duoc
thé béng 1,2,3,4,5hodc6 phén ttr thé duoc chon tir halogen, -Ci.salkyl, -Cz.salkenyl,
-Ca.salkynyl, heteroCa.salkyl, -CN, oxo, -OCi.salkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs,
-C(=0)0ORs, -OC(=O)Rs, -C(=O)NRsRgs, -NRsC(=O)Rs, -NRsSO2Rs, -SO2Rs, -
S(=0)2NR;sRs, -PORsRs, -Cs.scarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc
heteroaryl ¢6 5 dén 10 canh; va Ry duoc chon tir hydro, halogen, -Cialkyl, -Co.
salkenyl, -Cysalkynyl, heteroCzealkyl, -CN, -OCisalkyl, -SCi.salkyl, -NRsRs, -
C(=O)Rs, -C(=0)ORs, -OC(=0)Rs, -C(=O)NRsRg, -NRsC(=O)Rs, -NRsSO2Rs, -
SO2Rs, -S(=0)2NRsRe, -PORsRe, -Cs.scarboxyclic, di vong c6 3 dén 6 canh, -Ce.10aryl,
hoic heteroaryl ¢6 5 dén 10 canh, mi nguyén tir hydro trong Rap ddc 14p tuy ¥ duoc
thé bang 1, 2, 3, 4, 5 hoic 6 phan tir thé dugc chon tir halogen, -Ci.alkyl, -Ca-salkenyl,
-Ca.salkynyl, heteroCa-salkyl, -CN, oxo, -OCi.salkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs,
-C(=0)ORs, -OC(=0)Rs, -C(=O)NRsRes, -NRsC(=O)Rs, -NRsSO2Rq, -SO2Rs, -
S(=0),NR5Rs, -PORsRs, -Csscarboxyclic, di vong ¢6 3 dén 6 canh, -Ce.10aryl, hozic

heteroaryl ¢6 5 dén 10 canh; mdi di vong hodc heteroaryl mdi khi xuét hién doc lap

6
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chtra 1, 2, 3 hodc 4 (cac) nguyén tir khac loai dugce chon tr N, O, S, S=0 hodc S(=O)q;

khi == la ==, thi R4s khOng c6 mat, Ra4p khong cé mit, Rsc duge chon tir
hydro, halogen, -Cisalkyl, -Cz.salkenyl, -Cz.salkynyl, heteroCa.salkyl, -CN, -OCi.
salkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs, -OC(=O)Rs, -C(=O)NRsRs, -
NR;sC(=0)Rs¢, -NRsSO2R¢, -SO2Rs, -S(=0)2NRsRs, -PORsRs, -Cs.scarboxyclic, di

vong ¢é 3 dén 6 canh, -Cs-10aryl, hodc heteroaryl c¢é 5 dén 10 canh, mdi nguyén tr
hydro trong Rac ddc 1ap tiy ¥ dugc thé bang 1, 2, 3, 4, 5 hodc 6 phan tir thé dugc chon
tur halogen, -Cisalkyl, -Ca.salkenyl, -Ca-salkynyl, heteroCs-salkyl, -CN, oxo, -OCi.
salkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs, -OC(=O)Rs, -C(=O)NRsRs, -
NRsC(=0O)R¢, -NRsSO2R¢, -SO2Rs, -S(=0)2NRsRs, -PORsRs, -Csgscarboxyclic, di
vong co 3 dén 6 canh, -Ce-10aryl, hodc heteroaryl c6 5 dén 10 canh; mdi di vong hodc
heteroaryl mdi khi xuét hién doc 18p chtra 1, 2, 3 hodc 4 (céc) nguyén tir khac loai

dugce chon tur N, O, S, S=0 hodc S(=0);
Ryq 12 halogen;

Mdi R4> mdi khi xuét hién doc 1ap dugc chon tur halogen, -Cisalkyl, -Co.
salkenyl, -Ca.galkynyl, heteroCz-salkyl, -CN, oxo, -OC1.salkyl, -SCi-salkyl, -NRsRs, -
C(=O)Rs, -C(=O)ORs, -OC(=0O)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -NRsSO2Rs, -
SO2Rs, -S(=0)2NRsRs, -PORsRs, -Cs.¢carboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl,
hoidc heteroaryl ¢6 5 dén 10 canh, mdi nguyén tir hydro trong R4 ddc lap ty y duoc
thé béng 1,2,3,4,5hodc6 phﬁn ttr thé dugc chon tir halogen, -Ci.salkyl, -Cz-salkenyl,
-Ca.galkynyl, heteroCa-salkyl, -CN, oxo, -OCi.¢alkyl, -SCi.¢alkyl, -NRsRg, -C(=O)Rs,
-C(=0)ORs, -OC(=O)Rs, -C(=O)NRsRs, -NRsC(=O)Rs, -NRsSO2R¢, -SO2Rs, -
S(=0)2NRsRs, -PORsRs, -Cs.scarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc

heteroaryl c6 5 dén 10 canh; hoic

Hai R4z ciing v6i nguyén tir ma ca hai chiung déu hodc 1an luot gin vio tao ra
vong Cs.¢ carboxyclic hodc di vong ¢ 3 dén 6 canh, mdi nguyén it hydro trong vong
C3.6 carboxyclic hodc di vong c6 3 dén 6 canh nay doc 1ap tily y duoc thé bang 1, 2,
3,4, 5 hodc 6 phan tir thé dugc chon tir halogen, -Ci-ealkyl, -Ca-salkenyl, -Ca-calkynyl,
heteroCa.salkyl, -CN, oxo, -OCi.ealkyl, -SCi.salkyl, -NRsRs, -C(=O)Rs, -C(=0)ORs,
-OC(=O)Rs, -C(=O)NRsRs, -NRsC(=0)Rs, -NRsSO2Rs¢, -SO2Rs, -S(=0)2NRsRe, -
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PO(R5)2, -Cs.gcarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc heteroaryl c6 5
dén 10 canh; mbi di vong va heteroaryl mdi khi xuét hién doc 1ap chtrta 1, 2, 3 hodc 4

(cac) nguyén ti khéc loai dugc chon tir N, O, S, S=O hodc S(=0)2;

M>bi Rs va Re mbi khi xudt hién doc 1ap duge chon tir hydro hodc -Crsalkyl;

hodc

Rs va Re cing v&i nguyén tir ma cé hai chiing déu hoic lan luot gén vao tao ra
vong di vong ¢6 3 dén 10 canh, vong di vong ¢6 3 dén 10 canh tuy y con chtra 1, 2, 3
hodc 4 nguyén tr khac loai dugc chon tr N, O, S, S(=O) hodc S(=0O)2, va mdi nguyén
tir hydro trong vong di vong c¢6 3 dén 10 canh doc 1ap tiy v duge thé bang 1Rs1, 2Rs1,
3Rs1, 4Rs1, SRs1 hodc 6Rsi;

M&di Rs1 duoc chon tir halogen, -Cr-salkyl, -Ca-salkenyl, -Ca-alkynyl, heteroCo-
salkyl, -CN, -OCj.ealkyl, -SCi.salkyl, -NR7Rs, -C(=O)R7, -C(=O)OR7, -OC(=O)R7, -
C(=O)NR7Rs, -NR7C(=0O)Rs, -NR7SO2Rs, -SO2R7, -S(=0)2NR7Rs, -POR7Rs, -Ca.
scarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc heteroaryl c6 5 dén 10 canh,
mdi nguyén tir hydro trong Rs1 doc 1ap tuy ¥ duoc thé bang 1, 2, 3, 4, 5 hoic 6 (c4c)
phan tr thé dugce chon tir halogen, -Cisalkyl, -Ca.salkenyl, -Casalkynyl, heteroCa-
salkyl, -CN, oxo, -OCisalkyl, -SCisalkyl, -NRsRs, -C(=O)R7, -C(=O)OR7, -
OC(=O)R7, -C(=O)NR7Rs, -NR7C(=0)Rg, -NR7SO2Rg, -SO2R7, -S(=O)2NR7Rs, -
POR7Rs, -Cs.gcarboxyclic, di vong c6 3 dén 6 canh, -Ce-10aryl, hodc heteroaryl c6 5
dén 10 canh; mdi di vong hoic heteroaryl mdi khi xudt hién ddc lap chta 1, 2, 3 hodc
4 (cac) nguyén tir khéac loai dugce chon tr N, O, S, S=O hodc S(=0)a;

Mbi R7 va Rg mdi khi xudt hién doc lap duge chon tir hydro hodc -Cr.salkyl.

Theo mét s6 phuong 4n, sang ché dé xuat hop chét c6 cong thirc (I), cht dong
phén lap thé cta no, chat déng phén atrop cua no, mudi duoc dung cta nd, mubi duoc
dung ctia chit dong phéan 1ap thé ctia né hoic mudi dugc dung cia chit dong phan

atrop cua no:
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Trong do:

Ri1, Ri2, Riz, Ris hodc Rys ddc 1ap dugc chon tir -OH; halogen; -NRaRy; -Ci-
salkyl; -OC1.galkyl; -Ciealkylen-OH; -Ci.salkylen-O-Cisalkyl; -Ci-salkyl dugc thé
bang halogen, -NHa, -CN hoic -OH; -O-C.salkyl duge thé bang halogen, -NH,, -CN
hodc -OH; -O-Ci.alkyl; -SO2Ra; -CN; -C(=O)NRaRp; -C(=O)Ra; -OC(=O)Ra; -
C(=0)ORa4; hoac -Cs.scarboxyclic;

Ra hoac Ry doc 1dp duoc chon tir hydro hodc -Ci.ealkyl;

Ro1 dugc chon tir hydro; halogen; -Ci.salkyl; -Ci.salkyl dugc thé béng halogen,
-NHa, -CN hoac -OH; -Cz.salkenyl; hodc -Cs.scarboxyclic;

Rz, dugc chon tir hydro; halogen; -Cisalkyl; -Ci-salkyl duge thé bang halogen,
-NHa, -CN hoac -OH; -Cysalkenyl; hoac -Cs.scarboxyclic;

R; duoc chon tir -Ce.10aryl hodic heteroaryl ¢6 5 dén 10 canh, mdi heteroaryl
¢6 5 dén 10 canh mdi khi xuét hién doc 1ap chua 1, 2, 3 hoac 4 nguyén tir khéc loai
duge chon tir N, O hodc S, mdi nguyén tir hydro trong -Ce-10aryl hodc heteroaryl c6
5 dén 10 canh mdi khi xuét hién doc 14p tiry ¥ duogc thé bang 1R31, 2R31, 3Ra1, 4R31,
5R31 hoac 6 Rsi;

Mbi R3; mdi khi xudt hién doc lap duoc chon tir halogen, -Cialkyl, -CN, -
OH, -O-Cy.salkyl, -NH>, -NH(C1.salkyl), -N(Ci-salkyl)2 hodc -Cs.scarboxyclic;

) .
(@1 >)n2 (0&1 >)n2
N N

Rela ~-  mbi nguyén tir hydro trong - doc lap tiy y duoc thé bang
1R42, 2R42, 3R42, 4R42, SR42 hodc 6 Ra;
nl hodc n2 doc 1ap dugce chon tir 1, 2, 3, 4, 5 hodc 6;

9
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R4a
X
Ranla © Re

RAc

Rua, Rap hodc Rac dOc 1ap duogc chon tir hydro, halogen, -Ci.salkyl hodc -Ci.
salkylen-N(Ci.salkyl)2;

M3i R4z mdi khi xudt hién doc 1ap duge chon tir -Ciealkyl; -Crsalkylen-CN
hoic -Ci-salkyl dugc thé bang halogen.

Theo mét sb phuong an, Ri1, Ri2, Ri3, Ris hodc Ris ddc 1ap dugc chon tir -OH;
-F; -Cl; -Br; -NRaRyp; -Cisalkyl; -OCi.zalkyl; -Cizalkylen-OH; -Cisalkylen-O-Ci.
salkyl; -Crsalkyl duge thé bing -F hoic -Cl; -O-Cisalkyl duge thé bang -F hodc -Cl;
-SO2R,; -CN; -C(=0O)NRaRp; -C(=0)R; -OC(=0O)Ra; -C(=0)ORa; carboxyclic ¢6 3

canh; carboxyclic c6 4 canh; carboxyclic cd 5 canh hodc carboxyclic ¢6 6 canh;
Ra hodc Ry, doc 1ap dugce chon tir hydro hodc -Cisalkyl.

Theo mét sb phuong an, Rii1, Ri2, Ri3, R14 hodc Ris doc 1ap duge chon tir -OH,
-F, -Cl, -NH», -NHCH3, -N(CHs)2, -CH3, -CH2CHs, -CH2CH>CH3s, -CH(CHs)o, -
OCHs. -OCH.CH3, -OCH>CH,CH3, -OCH(CHs),, -CH>OH, -CH.CH2OH, -
CH,OCH3, -CHF,, -CHyF, -CF3;, -OCH.F, -OCHF2, -OCF3, -SO,CHs, -CN, -
C(=0O)NH_, -C(=0)CH3, -OC(=0)CH3, -C(=0)OCH3 hodc carboxyclic c6 3 canh.

Theo mot sb phuong an, Ri1, Ri2, Ri3, R14 hodc Ris doc 1ap dugc chon tir -OH,
-F, -Cl, -NH>, -CH3 hoac -CFs.

Ryq
Ry3
; R1s Ri2
Theo mdt s6 phuong an, Ria trong cdng thirc (I) dugc chon tu:
NH, NH;, NHa NH; NH, NH, NFL NH, NH,
oA oA cl cl F E . 2 . -
| !
FNF FF o F F F cF F F cl Fji\;i\ F ¢ c F
cl cl F cl ai F cl
b 2 b b b b S S b

NH, NH, NH, NHz NHa NH; OH
c cl cl F F F F cl ci
[¢] Cl cl Cl cl F Cl F Cl Cl o] Cl cl F F F F Cl
F b F b c 2 cl b F 2 F 2 cl b
OH
oH OH OH E OH OH OH OH
cl NN e e F cl al o
l_
F F F cl F F F a F F F cl cl F ci cl cl cl
F cl cl F cl cl
9 b 9 9 2 b M

10
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OH cl
al OH OH OH oH cl cl cl HN
j|\ X F. £ A F E N HoN HoN HoN 2
=
cl F cl F a e a c o F cl <l cl F cl F cl Cl
F . Cl s Cl s F ) F . Cl ) F 5 Cl 5 F R
cl o] cl Cl F F F E
HoN HoN HoN HoN HoN HoN HoN HoN
F cl F Cl F F F F cl Cl cl Cl cl F cl F
F Cl cl F F cl o] F
> > b > 9 2 > b
F
F F F HoN cl cl Cl cl
HN HaN HoN HO HO. HO "o
F F F cl F cl F F cl Cl c F cl F cl cl
| | cl F cl F
b b b b b M b b
o a cl cl F F F F
HO HO HO HO HO HO HO HO.
F Cl F (¢] F F F F Ci Cl cl cl Cl F cl F
F cl ¢]] F F cl Cl F
b 9 b b M S 2 b
F NH
. F F "o - 2 NH, OH oH
HO )\/E\ HO HO cl F cl
| X
Fj\f F F cl F cl F F F F F F F F
| CF CF.
9 9 9 ! b 3 9 cl 9 3 9 c
F

F X
7 F

l

F

hoac Foo
Theo mot sb phuong an, Ro1 dugc chon tir hydro; -F; -Cl; -Br; -C.salkyl; -Ci.

salkyl duoc thé bang -F hoic -Cl; -Ca.salkenyl; hoidc -Cs.scarboxyclic.
Theo mét sd phuong an, Ra1 duge chon tir hydro; -F; -Cl; metyl; etyl; propyl;

isopropyl; metyl duoc thé bing -F; etyl dugc thé bang -F; propyl dugc thé bang -F;
isopropyl duoc thé bang -F; etenyl; propenyl; carboxyclic ¢6 3 canh; carboxyclic c6
4 canh; carboxyclic ¢ 5 canh; hodc carboxyclic ¢6 6 canh.

Theo mét sé phuong 4n, Ry 12 -Cl.

Theo mét sd phuong an, R, dugc chon tr hydro; -F; -Cl; -Br; -Cisalkyl; -Ci.-

salkyl dugc thé b:?mg -F hoéc -Cl; -Cy.3alkenyl; hodc -Cs.¢carboxyclic.

Theo mot sé phuong an, Ry duge chon tir hydro; -F; -Cl; metyl; etyl; propyl;
isopropyl; metyl duoc thé bang -F; etyl dugc thé bang -F; propyl duoc thé bang -F;
isopropyl duoc thé bang -F; etenyl; propenyl; carboxyclic ¢6 3 canh; carboxyclic ¢6
4 canh; carboxyclic ¢6 5 canh; hodc carboxyclic c6 6 canh.

Theo mot sb phuong 4n, Ro» 1a hydro.
Theo mét s6 phuong 4n, R3 dwge chon tir phenyl, naphtyl, heteroaryl ¢6 5 canh,

11
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heteroaryl 6 canh, heteroaryl c6 7 canh, heteroaryl c6 8 canh, heteroaryl ¢6 9 canh
hodc heteroaryl c6 10 canh, mdi heteroaryl mdi khi xuit hién doc 1ap chtra 1, 2 hodc
3 nguyén tir khac loai dugc chon tir N hodc O, mdi nguyén tir hydro trong Rs mdi khi

xuét hién doc lap tuy y duge thé bang 1R31, 2R31, 3R31, 4R31 hodc 5Rs1.

Theo mot sd phuong 4n, R3 dugc chon tir phenyl hodc heteroaryl 6 canh,
heteroaryl chira 1 hodc 2 nguyén tir khac loai dugc chon tir N, mdi nguyén tit hydro
trong phenyl hoic heteroaryl 6 canh mdi khi xuét hién doc 1ap tuy y duoc thé bing
1R31, 2R31, 3R31 hodc 4Ra1.

=

=
. | |
Theo mot sO phuong an, R3 dugce chon tu é , é‘ hodc NN moinguyén
tir hydro trong Rs mdi khi xudt hién doc 1ap tily ¥ duoe thé bang 1R31, 2R31, 3R31 hoic
4R31.

Theo mdt s phuong 4n, mdi R31 mdi khi xuét hién doc 1ap dugc chon tur -F, -
Cl, -Br, -Ci3alkyl, -CN, -OH, -O-Ci.3alkyl, -NHa, -NH(Ci.3alkyl), -N(Ci-3alkyl)> hodc

-Cs.scarboxyclic.

Theo mdt s6 phuong 4n, mdi Rs; mdi khi xuét hién doc 1ap dugc chon tur -F, -
Cl, metyl, etyl, propyl, isopropyl, -CN, -OH, metoxy, etoxy, propoxy, iSOpropoxy, -
NH,, -NHCH3, -NHCH>CHs, -NH(CH2CH>CHs), -NH(CH(CH3)2), -N(CHzs)2, -
N(CH2CH3)2, -N(CH3)(CH2CH3), carboxyclic c¢6 3 canh, carboxyclic ¢6 4 canh,

carboxyclic ¢6 5 canh hodc carboxyclic ¢6 6 canh.

Theo mot s6 phuong an, mdi R3; mdi khi xuat hién doc 14p dugc chon tir metyl

hodc isopropyl.

=
|
Theo mot sO phuong an, R; dugc chon tu \é/k , N hodc

W
N

N

3

Theo mot s6 phuong 4n, Rz 1la N

12
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T
(0@ >)n2 (@ >)n2
N N

Theo mdt s& phuong 4n, R41a ~- , mdi nguyén tir hydro trong -~ ddc
1ap tuy ¥ duoc thé bang 1R42, 2R42, 3R42 hodic 4R4y;

nl duogc chon tir 1, 2 hodc 3;

n2 duoc chon tir 1, 2 hodc 3.

Ras
N
(Q1 ))nz
r N ~
Theo mdt s phuong 4n, R4 duoc chon tir ~- , mdi nguyén t&r hydro trong
.
(@ >)n2
N
-

doc lap tuy y duge thé bang 1R42 hodic 2Ruz;
nl duoc chon tir 1 hodc 2;

n2 dugc chon tir 1 hodc 2.

@ ®

Theo mdt s6 phuong an, R4la k. , mdi nguyén tit hydro trong -~ doc 1ap
tiy y dugc thé bang 1R42 hodc 2Ru4.

R4a
X
Theo mdt sO phuong an, Rg1la © Re

R4c
Rua, Rap, hodc Rac ddc 1ap duoce chon tir hydro, -F, -Cl, -Br, -Cj.salkyl hodc -
Ci-salkylen-N(Cisalkyl)..

Theo mot sb phwong an, Raa, Rap hodc Rac ddc 1ap dugc chon tir hydro, -F, -Cl,
metyl, etyl, propyl, isopropyl, -CH2-N(CHz3)2, -CH2-N(CH2CHs), hodc -CHo-
N(CHj3)(CH2CH3).

Theo mdt sb phuong an, R4a, R4y hodc Rsc ddc 1dp duoc chon tir hydro, -F,
metyl hodac -CH2-N(CH3)z.

Theo mot sd phuong an, Ra4a dugce chon tir hydro hodc -F; Rap la hydro; Rac
duogc chon tir hydro hodc -CH2-N(CHj3)a.

13
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Theo mot sb phuong an, R41 dugce chon tu:

\N/
, hoac

Theo mot sb phu’ong an, Rq dugc chontr  ~~, -~k hodc ~ , mdi

E]

nguyén tir hydro trong s mdi khi xuét hién doc 14p tiy y duoc thé bang 1R42 hoic
2Ru4.

Theo mot s& phuwong an, mdi Raz mdi khi xuét hién ddc 1ap duge chon tir -Ci.
salkyl; -Cizalkylen-CN; hodc -Cisalkyl duge thé bﬁng -F hoac -Cl.

Theo m6t s6 phuong 4n, mdi Rex mdi khi xuét hién doc 14p dugc chon tir metyl;
etyl; propyl; isopropyl; -metylen-CN; -etylen-CN; -propylen-CN; metyl duoc thé
bing -F; etyl duoc thé bing -F; propyl dugc thé bang -F; hodc isopropyl duoc thé
bang -F.

Theo mot sb phuong 4n, mdi R4z mdi khi xuét hién doc lap dugce chon tir metyl;
etyl; -metylen-CN hodc metyl dugc thé bang -F.

Theo mdt s6 phuong an, mdi R4z mdi khi xuat hién doc 14p duoc chon tir -CHs,

-CH2CH3, -CH2CN, -CHF; hodc -CF3.

Theo mot sb phuong 4n, R4 duge chon tir:

Johad ad ) ed o)l et o
E:]E] E]\ E] ,E] U \U\[ﬁ? E]ETCHFQ

N N
e ok .

14
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Theo mot sd phuong an, R4 dugce chon tu:
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\[Nj \[Nj N N N
cl CcN c cN cl cN
FCI |\ N CN FCI I\ ~-CN F |\ x . l X . F |\ X
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Theo mdt khia canh khéc, sang ché d& xudt phuong phap diéu ché hop chét co
cong thirc (I), chit ddng phan lap thé ctia n6, chit ddng phan atrop ctia né, mudi duge
dung cua nd, mudi duoc dung cua chét déng phan lap thé cua né hodc mubi duge
dung ctia chat dong phan atrop ctia né, phuong phéap nay bao gdm phan tng két hop
gifta hop chit ¢6 cong thire (IT) va hop chét ¢6 cong thirc(IIl) theo so d6 phan tng 1
dudi day hodc gitta hop chit co cong thire (II°) va hop chét c6 cong thie(II’) theo so
d6 phan tng 2 dudi day duoc xtc téc bing paladi kim loai chuyén tiép hodc chat phan

ung niken:
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Trong do

L trong hop chit c6 cong thirc (IIT) hodc cong thirc (II’) 1a nhém roi chuyén;
t5t hon 13, nhom roi chuyén duoc chon tir halogen, -OS(0).CF3 hodc -OT; t6t hon
nita 13, halogen dugc chon tir -F, -Cl, -Br, hoac -I; tot hon nita 13, nhom roi chuyén la

-Cl hoac -Br;

X trong hop chat ¢ cong thie (1) hodc cong thire (III°) duge chon tir axit

boronic, borat este hodc organotin; tot hon nita 13, X dugc chon tur %_SH(H'BU)%

oK o

B B-
o) §
k'e hoiic OH :

t6t hon 13, phan ung két hop 1a phan tmg két hop Suzuki hodc phan ing két
hop Stille;

t6t hon 13, phan Gng két hop dugc xic tac boi chat phan tmg paladi kim loai
chuyén tiép; tot hon nita 1a, chét phan tng paladi kim loai chuyén tiép nay la

Pd(PPhs)s.

Theo mot khia canh khéc, sang ché dé xuit duoc phdm chira hop chét ¢6 cong
thirc (I), chit ddng phan 1ap thé ctia né, chit ddng phén atrop ctia né, mudi duoc dung
clia n6, mudi duoge dung cua chét déng phén lap thé cua n6 hoidc mudi dugc dung cua
chit ddng phan atrop ctia né theo sang ché, va it nhit mot ta duoc duge dung. Theo
mot s6 phuong 4n, hop chit nay o ty 1& trong lugng so voi ta duge nay nim trong

khoang tir 0,0001 dén 10.

Theo mdt khia canh khac, sang ché @& xuét viéc str dung hop chét c6 cong thirc
(), cht ddng phan 14p thé ctia no, chit ddng phan atrop clia no, mudi duge dung ctia

n6, mudi duge dung cta chat dong phan 14p thé cia né hodc muoi dugc dung cta chat
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dong phan atrop clia né theo sdng ché; hoic duge pham theo sang ché dé san xuit
thudc dé diéu tri cdc bénh hodc tinh trang bénh ly lién quan dén protein dot bién
KRAS. Theo mét sd phuong 4n, cic bénh hoic tinh trang bénh 1y lién quan dén
protein dot bién KRAS 1a cac bénh hogc tinh trang bénh Iy lién quan dén protein dot
bién KRAS G12C. Theo mot sb phuong 4n, cac bénh hodc tinh trang bénh 1y lién
quan dén protein dot bién KRAS G12C 1a bénh ung thu lién quan dén protein dot bién
KRAS G12C. Theo mdt sé phwong an, bénh ung thu duge chon tir bénh ung thu mau,
bénh ung thu tuy, bénh ung thu rudt két, bénh ung thu dai trang, bénh ung thu dai
truc trang hodc bénh ung thu phdi. Theo mot sé phuong 4n, bénh ung thu méu duge
chon tr bénh bach cu tdy bao cép tinh hoac b&nh bach cAu lympho bao cép tinh;
bénh ung thu phdi duoc chon tir bénh ung thur phdi té bao khong nhd hodc bénh ung
thu phdi té bao nho.

Theo mot khia canh khéc, sang ché dé xudt phuong phap diéu tri cho ddi tuong
¢6 cac bénh hodc tinh trang bénh 1y lién quan dén protein dot bién KRAS, phuong
phap nay bao gdm bude cho dbi twong nay dung lugng c6 tac dung tri liéu ctia hop
chit c6 cong thie (I), chit ddng phan 1ap thé cia no, chét déng phan atrop ctia né,
mudi duogc dung cua no, mudi duoc dung ctua chét déng phén lap thé cia n6 hoac
mudi duoc dung cia chat ddng phén atrop ciia né theo sang ché; hoic duoc phdm
theo sang ché. Theo mot s phuong 4n, cic bénh hodc tinh trang bénh 1y lién quan
dén protein dot bién KRAS 1a cac bénh hodc tinh trang bénh Iy lién quan dén protein
dot bién KRAS G12C. Theo mot sd phuong an, cac bénh hodc tinh trang bénh ly lién
quan dén protein d6t bién KRAS G12C 1a bénh ung thu lién quan dén protein dot bién
KRAS G12C. Theo mdt sd phuong an, bénh ung thu duoc chon tr bénh ung thu méu,
bénh ung thu tuy, bénh ung thu rudt két, bénh ung thu dai trang, bénh ung thu dai
truc trang hodc ung thu phéi. Theo mot 36 phuong an, bénh ung thu méu dugce chon
tir bénh bach cau tily bao cp tinh hodc bénh bach cAu lympho bao cép tinh; bénh ung
thu phoi duge chon tir bénh ung thu phéi t€ bao khong nho hozc bénh ung thu phdi

té bao nho.
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M6 ta vin tit cac hinh vé

Fig.1 1a m6 hinh béng va thanh cua cAu hinh tuyét dbi ctia Hop chét 1-2;

Fig.2 1a mo hinh elip cua cAu hinh tuyét dbi cia Hop chét 1-2;

Fig.3 1a biéu dd cta cAu tric 6 don vi ciia nhidu xa tinh thé don déi véi Hop
chit 1-2;

Fig.4 12 biéu dd cua lién két hydro ciia nhidu xa tinh thé don déi véi Hop chét
1-2;

Fig.5 1a biéu dd cuia huéng cdu truc 3D-a ciia nhidu xa tinh thé don déi véi Hop
chat 1-2;

Fig.6 1a biu dd ctia hudng cdu triic 3D-b ctia nhiéu xa tinh thé don ddi véi Hop
chét 1-2;

Fig.7 1a biéu dd cua huéng cAu tric 3D-¢ ctia nhidu xa tinh thé don déi véi Hop
chit 1-2.

Fig.8 thé hién do hitu hiéu ciia Hop chit 1-2 va Hop chit 12-2 trong md hinh
di ghép NCI-H1373.

Fig.9 thé hién do an toan ctia Hop chit 1-2 trong m6 hinh MIA-PaCa-2.
MG ta chi tiét sang ché
Dinh nghia

Thuat ngit “halogen” hodc “halo”, nhu dugc str dung trong ban mo ta nay, trur
khi duoc néu khdc di, nghia 1a flo, clo, brom hodc iot. Cdc nhém halogen dugc uu
tién bao gém -F, -Cl va -Br. Cac nhém halogen duge vu tién bao gdm -F va -Cl.

Thuit ngir “alkyl”, nhu dugce st dung trong ban md ta nay, trir khi dugc néu
khac di, bao gém géc hydrocarbon no hoa tri mot c6 mach théng hodc mach nhanh.
Vi du, gbc alkyl bao gérﬁ metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
t-butyl, n-pentyl, 3-(2-metyl)butyl, 2-pentyl, 2-metylbutyl, neopentyl, n-hexyl, 2-
hexyl va 2-metylpentyl. Tuong tu, Ci.e,nhu trong Ci.ealkyl dugce dinh nghia dé nhan
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biét nhom 13 ¢6 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon theo cach sép Xép mach théng

hodc mach nhéanh.

Thuit ngt “alkylen” nghia 12 nhém hai chtc thu dugce bang céach loai bo
nguyén ttr hydro tir nhom alkyl dugc dinh nghia & trén. Vi du, metylen (ttc 1a, -CH»-),
etylen (trc 13, -CH>-CHa- hodc -CH(CH3)-) va propylen (tic 1a, -CH>-CHa- CHo-, -
CH(-CH»-CH3)- hoac -CH2-CH(CH3s)-).

Thuat ngtt “alkenyl” nghia la gbc hydrocarbon mach thang hodc mach nhanh
chira mot hodc nhiéu lién két doi va thuong co chiéu dai ndm trong khoang tir 2 dén
20 nguyén tir cacbon. Vi du, “Ca.ealkenyl” chira tir 2 dén 6 nguyén ti cacbon. Nhém
alkenyl bao gdm, nhung khong bi giéi han &, vi du, etenyl, propenyl, butenyl, 2-
metyl-2-buten-1-yl, heptenyl, octenyl va nhom tuong tu.

~

Thuat ngit “alkynyl” chira gbc hydrocarbon mach thing hodc mach nhénh chira
mdt hodc nhidu lién két ba va thuong cé chidu dai nim trong khoang tir 2 dén 20
nguyén tr cacbon. Vi du, “Ca.salkynyl” chira tur 2 dén 6 nguyén tir cacbon. Cac nhém
alkynyl tiéu biéu bao gém, nhung khong bi gi6i han &, vi dy, etynyl, 1-propynyl, 1-
butynyl, heptynyl, octynyl va nhém tuong ty.

Thuit ngit goc “alkoxy” 12 oxy ete tao ra tir nhom alkyl dugc md ta & trén.

Thuét ngtt “aryl” hodc “vong aryl”, nhu dugc st dung trong ban mo ta nay, trur
khi duoc néu khéc di, dung dé chi hé vong thom khong dugc thé hogc dugc thé mot
vong hodc nhiéu vong chi chita nguyén tit vong cacbon. Céc aryl dugc uu tién 14 hé
vong thom mdt vong hodc hai vong c6 6 dén 10 canh. Phenyl va naphtyl 1a cac aryl

duoc uu tién.

Thuét ngit “di vong” hodc “vong di vong”, nhu dugc stt dung trong ban mo ta
nay, trir khi dugc néu khéc di, dung dé chi hé vong khong thom mdt vong hodc nhiéu
vong khong duogc thé va duge thé chita mot hogc nhiéu (cac) nguyén tir khac loai clia
vong, ma bao gdm (vong) di vong mot vong, (vong) di vong hai vong, (vong) di vong
bic cau, (vong) di vong dung hop hoic (vong) di vong xo04n. Cac nguyén tir khac loai
dugce vu tién bao gém N, O, va S, bao gém N-oxit, luu huynh oxit, va dioxit. Tét hon

la (vong) di vong nay c6 tr ba dén muoi canh va no hoan toan hodc ¢ mét hodc nhicu
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dd khong no. Nhiéu do thé, tdt hon 12 mét, hai ho#c ba, duge bao g6m trong dinh
nghia nay cua (vong) di vong. Cac vi du vé nhém di vong nay bao gdm, nhung khong
bi giéi han & azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, oxopiperazinyl,
oxopiperidinyl, oxoazepinyl, azepinyl, tetrahydrofuranyl, dioxolanyl,
tetrahydroimidazolyl, tetrahydrothiazolyl, tetrahydrooxazolyl, tetrahydropyranyl,
morpholinyl, thiomorpholinyl, thiamorpholinyl sulfoxit, thiamorpholinyl sulfon va

oxadiazolyl.

Thuat ngit “heteroaryl” hodc “vong heteroaryl”, nhu dugc st dyng trong ban
mo ta nady, trir khi dugc néu khéc di, 12 hé vong thom chira (cdc) nguyén tr cacbon
va it nhat mot nguyén tir khac loai. Heteroaryl hodc vong heteroaryl c6 thé 1a mot
vong hodc nhiéu vong, duoc thé hodc khong duoc thé. Nhom heteroaryl mot vong cé
thé ¢6 tir 1 dén 4 nguyén ti khéc loai trong vong, trong khi heteroaryl nhiéu vong ¢6
thé chtra tir 1 dén 10 nguyén tir khéc loai. Vong heteroaryl nhiéu vong c6 thé chira
phan ndi vong dung hop, xoén hodc béc cau, vi du, byxyclic heteroaryl 1a heteroaryl
nhiéu vong. Vong heteroaryl hai vong ¢ thé chtra tir 8 dén 12 nguyén t cacbon.
Vong heteroaryl mot vong co thé chira tir 5 dén 8 nguyén tit cacbon (nguyén tir cacbon
va nguyén tir khac loai). Céc vi du vé nhom heteroaryl bao gdm, nhung khong bi gi6i
han ¢ thienyl, furanyl, imidazolyl, isoxazolyl, oxazolyl, pyrazolyl, pyrrolyl, thiazolyl,
thiadiazolyl, triazolyl, pyridyl, pyridazinyl, indolyl, ~ azaindolyl, indazolyl,
benzimidazolyl, benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl,
benzopyrazolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl adeninyl,

quinolinyl hodc isoquinolinyl.

Thuat ngir “carboxyclic” hodc “vong carboxyclic” dung dé chi hé vong khong
thom dang vong mot vong, vong hai vong, vong béc cau, vong dung hop, vong X04n
duoc thé hoic khong dugc thé chi chira nguyén tir cacbon. (Vong) carboxyclic chira
xycloalkyl khéng c6 do thé va carboxyclic c6 mot hodc nhiéu do thé. Nhom
“xycloalkyl” 14y 1am vi du bao gdm nhung khong gi6i han &, xyclopropyl, xyclobutyl,

xyclopentyl, xyclohexyl va v.v..
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Thuat ngft “oxo” dung dé chi nguyén tit oxy cing vdi nguyén tir cacbon durge
]
gin va tao ra nhom S
Thuét ngit “-Ci-ealkylen-N(Ci-salkyl),” dung dé chi -Ci-salkyl nhu duge dinh
nghia & trén duoc thé bang -N(Ci.salkyl)s.

Thuat ngit “-Ci.salkylen-CN” ding dé chi -Ciealkyl nhu dugc dinh nghia &
trén duoc thé bang -CN.

Thuat ngit “heteroalkyl” dung dé chi sy c6 mit cta cac nguyén tir khac loai
gitra hai nguyén tir cacbon bét ky trong nhom alkyl nhu duge dinh nghia & trén, ching
han nhu nguyén tr N hodc nguyén tir O. Vi duy, “heteroCz-salkyl” nghia 1a ¢6 nguyén
tir N hodc nguyén tir O giita hai nguyén tr cacbon bét ky trong nhom Ca.6 alkyl, bao
gdbm nhung khéng giéi han & -CH,OCH3, -CH,CH,OCH3, -CHoNHCH3, hodc -
CH>N(CH3)2 va nhém tuong tu.

Thuat ngit “ché phém”, nhu dugc sir dung trong ban mo ta ndy, duge du dinh
1a bao gdm san phdm chira cac thanh phan cu thé & cac lwong cu thé, ciing nhu san
pham bit ky ma thu dugce, mot céach truc tiép hogc gidn tiép, tir td hop clia cac thanh
phdn cu thé & cac lugng cu thé. Theo d6, dugc phim chira hop chat theo séng ché
dudi dang thanh phan hoat tinh cfing nhu phuong phép didu ché cac hop chét nay

cling 1a mot phan cta sang che.

Hop chét theo sang ché cling c6 thé c6 mat dudi dang (cac) mudi dugc dung.
Pé sir dung trong thude, cac mudi ctia hop chit theo sang ché nay dung dé chi “(cac)
mudi dugce dung” khong doc. Céc dang mudi duge dung bao gém cac mudi axit/anion
hodc bazo/cation dugc dung. Mudi axit/anion duge dung thuong c6 dang trong do

nitro bazo dugc proton hoda véi axit vo co hodc hitu co.

Sang ché bao gébm trong pham vi ctia n6 13 tidn dwoc chét cta hop chét theo
sang ché nay. Nhin chung, c4c tién duge chit nay 1a cac dan xuét chirc nang ctia hop
chit ma d& dang chuyén héa in vivo thanh hop chét dugc yéu ciu. Vi thé, trong
phuong phap diéu ché trong sang ché, thuat ngit "stir dung" s& bao gbm su didu trj cac
r6i loan khac nhau dugc mo ta bing hop chét dwgce boc 16 dic hidu hodc bang hop
chit ma c6 thé khong duge boc 10 dic hiéu, nhung chuyén hoa thanh hop chat dac
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hiéu in vivo sau khi st dung cho ddi twong. Quy trinh thong thuong dé chon loc va
didu ché cac din xuét tién duoc chit thich hop duge mo ta trong, vi dy, "Design of

Prodrugs", ed. H. Bundgaard, Elsevier, 1985.

Dy dinh ring dinh nghia vé phn tir thé hodc bién sé bat ky & vi tri cu thé trong
phan tir doc 1ap vdi céc dinh nghia cta nd & bat cr dau trong phan tir do. Cén hiéu
rang c4c phan tir thé va mo hinh thé trén hop chét theo sang ché nay c6 thé duge chon
loc boi ngudi ¢6 hidu biét trung binh trong linh vuce k¥ thudt nay dé tao ra hop chét
n dinh hoa hoc va c6 thé d& dang duge tdng hop bang cac k§ thuat da biét trong linh

vue ky thuét nay cling nhu cac phuong phdp néu ¢ day.

Séang ché bao gdm hop chit duge mé ta c6 thé chira mot hodc nhiéu tim khong
ddi xtmg va vi thé co thé khién tao ra chit ddng phan khéng ddi quang va chét déng
phan quang hoc. Sang ché bao gom tt ca cac chét ddng phan khong d6i quang c6 thé
c¢6 nhu vay cling nhu cac hdn hop triét quang ctia chiing, chét ddng phan ddi anh dugc
phan giai gan nhu tinh khiét ctia chung, tat ca cic chét ddng phan hinh hoc ¢6 thé co,

va mudi duoc dung cua chung.

Sang ché bao gdm tat ca cac chét ddng phan 1ap thé ctia hop chét va mubi duoc
dung cta nd. Ngoai ra, hdn hop cta céac chit dong phan lap thé ciing nhu céc chit
ddng phan 14ap thé duge phan 1ap cu thé cling dugc bao gbém. Trong sudt tién trinh cta
quy trinh téng hop duge sir dung dé didu ché hop chét nay hodc trong st dung quy
trinh triét quang hoéa hoac epime hoa da biét dbi voi ngudi co hidu biét trung binh
trong linh vuc k¥ thuét nay, san pham ctia cdc quy trinh nay ¢ thé 12 hdn hop ctia cac

chat déng phan lap thé.

Thuat ngit “chit ddng phan 1ap thé” nhu dugce st dung trong sang ché dung dé
chi chét dong phan trong d6 cac nguyén tir hodc nhém nguyén tir trong phén ti duge
ndi v6i nhau theo cing mat thtr tw nhung khac vé& cach sip xép trong khong gian, bao
gdm chét dong phan cAu hinh va chét ddng phan cAu hinh. Céc chét ddng phan céu
hinh bao gom chét ddng phan hinh hoc va chét déng phan quang hoc, va chat dong
phan quang hoc chu yéu bao gébm chét ddng phan ddi anh va chét dong phan khong

dbi quang. Sang ché bao gdm tAt ca cac chat ddng phan 1ap thé c6 thé c6 ctia hop chit.
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Mot s6 hop chét duoc dé cap & dy c6 thé tdn tai dudi dang cht dong phan
atrop, ma 1a chat déng phan 1ap thd cAu hinh xuét hién khi quay quanh lién két don
trong phén t duogc can lai, hodc dugce 1am cham nhiéu, do céc twong tac trong khong
gian v6i cac phan khic clia phén t. Hop chit duoc d@ cap & ddy bao gdm tat ca cac
chit ddng phan atrop, déu dudi dang ché phdm chit dong phén atrop don 1é tinh khiét,
ché phém dugc lam giau cta tung chét, hoic hdn hop khong dic hiéu cua ting chét.
Khi mang chin quay quanh lién két don du cao, va su chuyén hoa qua lai giita cac
cAu hinh dd cham, thi su tach va phéan 14p cia cac loai ddng phan c¢6 thé duge cho
phép.

Sang ché duge du dinh 1a bao gdm tét ca cac chat dong vi cia cdc nguyén tir
¢6 trong hop chét theo sang ché. Chat ddng vi bao gdbm céc nguyén ti c6 cung sd
nguyén tr nhung khéc sd khdi. La vi du tdng quat va khong gidi han, cac chit dong
vi cua hydro bao gdm deuteri va triti. Cac chit ddng vi cia hydro c6 thé dugc ky hiéu
du6i dang 'H(hydro), 2H(deuteri) va *H(triti). Chung ciing duoc ky hi¢u chung 1a D
cho deuteri va T cho triti. Theo sang ché, CD3 chi nhém metyl trong d6 tat ca céc
nguyén tir hydro déu 1a deuteri. Chét ddng vi cia cacbon bao gom '*C va '*C. Hop
chit duoc danh ddu dong vi theo séng ché c6 thé thuong dugc didu ché bang cac ky
thuat thong thuong da biét ddi véi ngudi c6 hiéu biét trung binh trong linh vuc k¥
thuét nay hodc bang cc qy trinh twong tu nhu cdc quy trinh duge mo ta & day, bang
cach st dung chat phan tmg duogc danh déu ddng vi thich hop thay cho chét phan tmg
khong duoc danh dau.

Khi chat hd bién cua hop chat ton tai, sang ché bao gom céac chat hd bién cé
theé ¢6 bat ky va mudi dugc dung cua chung, va hdn hop ctia chiing, trir khi duge néu

cu thé khac di.

Dugc phdm theo sang ché chira hop chit (hodc chit ddng phén lap thé, chét
d6ng phan atrop clia no, mudi duge dung ctia no, mudi duge dung ciia chat dong phan
1ap thé, hoac mudi dwoc dung clia chit dong phan atrop) duéi dang thanh phan hoat
tinh, va chit mang dugc dung va tuy y céc chét phu trg khac. Céc duge pham bao
gdm dugc pham thich hop dé dung qua dudng miéng, tryc trang, cuc bd, va ngoai

duong tiéu hoa (bao gbm dudi da, trong co, va trong tinh mach), mac du duong thich
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hop nhét trong trudng hop cho trude bat ky phu thudc vao vat cha cu thé, va ban chat
va do nghiém trong cua tinh trang bénh ly ma thanh phén hoat tinh dugc st dung cho.
Dugc phim c6 thé dugce trinh bay thuan tién & dang lidu don vi va dugc bao ché bang

phuong phép bét ky trong s6 cac phuong phap da biét rd trong linh vuc duge phim.

Trong thuc tién, hop chit hoic tién dugc chit hodc chét chuyén hoa hodc mudi
duoc dung ctia no, theo sang ché nay c6 thé dugc két hop duéi dang thanh phan hoat
tinh trong hdn hop trdn k¥ véi chit mang dugc theo k¥ thuét tao hop chét duoc thong
thuong. Chit mang c6 thé c6 nhiéu dang kh4c nhau phu thudc vao dang duoc phim
mong mudn dugce st dung, vi du qua dudng miéng hodc ngoai dudng ti€u hoa (bao
gdm trong tinh mach). Vi thé, dugc phdm theo sang ché c6 thé dugc trinh bay dudi
dang cac don vi riéng ré€ thich hop dé dung qua duong miéng ching han nhu vién
nang, vién nhén hodc vién nén mdi dang chita luong dinh trude cia thanh phﬁn hoat
tinh. Ngoai ra, dugc pham c6 thé duogc trinh bay dudi dang bot, dudi dang cbm, duéi
dang dung dich, duéi dang hdn dich trong chét 16ng chra nude, dudi dang chit 16ng
khong chira nuge, dudi dang nhil twong 16ng dau trong nuéc hodc dudi dang nhil
tuong léng nudc trong dau. Ngoai cac dang liéu thong dung néu & trén, hop chét hoic
mudi dugc dung cua nd, ciing co thé duoc st dung bang phuong tién giai phong co
kidm soat va/hoic thiét bi phan phéi. Cac dwgc phim c¢6 thé dugc diu ché bang
phuong phap bat ky trong s6 cac phuong phap trong nganh dugc. Nhin chung, céc
phuong phéap nay bao gbdm budc cho thanh phan hoat tinh két hop v6i chit mang ma
cAu thanh mot hodc nhidu thanh phan can thiét. Nhin chung, duoc phdm nay dugc
bao ché bang cach tron déu va k§ thanh phan hoat tinh véi chét mang 16ng hoic chat
mang ran da nghién min hodc ca hai. Sau dé san phém nay co thé duogc tao hinh mot

cach thuén loi thanh dang trinh bay mong mudn.

Chit mang duge duoc st dung ¢ thé 13, vi du, chat rén, chét long hoic chét
khi. Céc vi du vé chét mang ran bao g61n lactoza, terra alba, sucroza, bdt talc, gelatin,
thach, pectin, acaxia, magie stearat, va axit stearic. Cac vi du vé chét mang long 1a
sir6 duong, dau dau phong, dau oliu, va nude. Cac vi du vé chét mang khi bao gém
cacbon dioxit va nito. Khi bao ché duge phdm ddi véi dang lidu ding qua duong
miéng, thi moi truong dwoc thuan loi bt ky ¢6 thé duge st dung. Vi dy, nuée, glycol,
dau, ruou, chét tao huong, chét bao quén, chit tao mau, va chét tuong tu co thé duoc

44

44/145



49824

str dung dé tao ra duogc phim léng dung qua duong miéng ching han nhur hdn dich,
cdn ngot va dung dich; con cac chét mang nhu tinh bot, duong, xenluloza vi tinh thé,
chét pha lbing, chét tao hat, chat 1am tron, chét lién két, chét phan ra, va chét tuong
tu ¢6 thé dugce st dung dé tao ra dugc phém rén dung qua dudng miéng chéng han
nhu bot, vién nang va vién nén. Do ching dé st dung, nén vién nén va vién nang 12
cac don vi liéu dung qua dudng miéng duogc wu tién tir do chét mang duoc rin duge
str dung. Ty v, vién nén ¢6 thé dugc bao bang k¥ thuat chira nuée hodc khong chira

nudc tiéu chuan.

Vién nén chua ché phim theo sang ché nay c6 thé duge didu ché bang cach
nén hodc duc, tuy y v6i mot hodc nhiéu thanh phﬁn can thiét hodc chat phu trg. Vién
nén duoc nén c6 thé dugc diéu ché bing cach nén, trong mdy thich hop, thanh phén
hoat tinh & dang chay tu do chéng han nhu b6t hodc hat, tuy y dugce tron voi chét lién
két, chat lam tron, chét pha loang tro, chét hoat dong bé mit hodc chét phan tan. Vién
nén duge duc c6 thé dugce tao ra bing cich duc trong méy thich hop, hdn hop ctia hop
chit dang bot dugc tao 4m v6i chat pha lodng 16ng tro. Mdi vién nén t6t hon 14 chua
khoang tir 0,05mg dén 5g thanh phan hoat tinh va mdi vién nhén hogc vién nang t6t
hon la chira khoang tir 0,05mg dén 5 g thanh ph?m hoat tinh. Vi du, dang phéi tron
duoc du dinh dé dung qua dudng miéng cho ngudi co thé chira khoang tir 0,5mg dén
Sg hoat chét, duoc tao hop chét voi luong thich hop va thuan tién cia nguyén liéu
chit mang ma c6 thé thay ddi trong khoang tir 0,05 dén 95 phan trim tdng lugng duge
phim. Dang lidu don vi thudong 13 chira khoang tir 0,0lmg dén 2g thanh phan hoat
tinh, thuong 14 0,01mg, 0,02mg, Img, 2mg, 3mg, 4mg, Smg, 6mg, 7mg, 8mg, 9mg,
10mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, S00mg, 600mg, 800mg, 1000mg,
1500mg hodc 2000mg.

Dugc phim theo sang ché thich hop dé ding ngoai dudng tiéu hoéa c6 thé duoc
diéu ché du6i dang dung dich hodc hdn dich cta hop chét hoat tinh trong nudc. Chét
hoat dong bé mat thich hop ¢6 thé dugc bao gém chéng han nhu, vi du,
hydroxypropylxenluloza. Dang phan tan cling co thé duogc didu ché trong glyxerol,
polyetylen glycol 1éng, va hdn hgp ctia chung trong dau. Ngoai ra, chét bao quan c6

thé duoc bao gom dé€ ngén can sy phat trién bat loi clia cdc vi sinh vat.
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Dugc phdm theo sang ché thich hop dé dung dé tiém bao gém dung dich hozc
dang phén tan chtra nudc vo trung. Ngoai ra, dugc phim c6 thé c6 dang bot vo tring
d6i voi ché phdm tiy timg cia dung dich hodc dang phan tan tiém v trung nhu vay.
Trong tit ca cac trudng hop, dang tiém cudi cing phai v tring va phai 16ng mot cach
hiéu qua dé d& bom bang xi lanh. Dugc phim phai dn dinh trong céc diéu kién san
xuét va bao quan; vi thé, t6t hon 1a nén duoc bao quan chéng lai tic dong 1am nhiém
ban cta vi sinh vét ching han nhu vi khuan va nidm. Chét mang c6 thé 1a dung moi
ho#c moi trudong phén tan chira, vi du, nudc, etanol, polyol (vi dy, glyxerol, propylen

glycol va polyetylen glycol 16ng), dau thue vat, va hdn hop thich hop cuia chung.

Dugc phdm theo sang ché c6 thé & dang thich hop dé dung cuc bo chang han
nhu, vi du, khi dung, kem, thubc ma, thudc xtre, bot ric hodc dang tuong tu. Ngoai
ra, duoc phdm c6 thé & dang thich hop dé str dung trong céc thiét bi ap da. Cac dang
phéi tron nay cé thé duge didu ché, bang cach str dung hop chét theo sang ché nay
hodc mubi dugc dung ctia né, thong qua cac phuong phép xtt ly thong thuong. Vi du,
kem hodc thudc md duoc bao ché bang cach tron nguyén liéu va nude va nuée, cung
v6i khoang tir 0,05% trong luong dén 10% trong lugng hop chét, dé tao ra kem hoic

thuoc m& c6 do nhat quan mong mudn.

Duoc pham theo sang ché nay c6 thé c6 dang thich hop dé dung qua truc trang
trong d6 chit mang 1a chat rdn. Tt hon 12 hdn hop ndy tao ra thubc dan liéu don vi.
Céc chit mang thich hop bao gdm bo cacao va cac nguyén liéu khac thudng dugc st
dung trong linh vyuc k¥ thuét nay. Cac thudc dan c6 thé duoc tao ra mot cach thuan
lo1 béng cach dau tién tron ché phém v0i (cac) chét mang duogc lam mém hodc lam

nong chay sau d6 dén lam lanh va tao hinh trong khudn duc.

Ngoai cac thanh phan chat mang néu trén, thi dugc phim dugc mo ta & trén c6
thé bao gdm, néu thich hgp, mot hoic nhiéu thanh phin chit mang bd sung ching han
nhu chét pha loang, chét dém, chét tao huong, chét lién két, chit hoat dong bé mat,
chét 1am dic, chét lam tron, chét bao quéan (bao gém chét chéng oxy hoa) va chét
tuong tu. Ngoai ra, c4c chét phu tro khéc ¢ thé duoc bao gdm dé mang dén cho duge

pham d6 su dang trrong véi mau ctia doi twgng nhan duge du dinh. Dugce pham chia
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hop chat hodc mudi duge dung cua nd, cling cé the dugc diéu ché & dang bot hodc co

dang léng dam dac.

Nhin chung, muc lidu lwgng theo thir tu nay nam trong khoang tir 0,001mg/kg
dén 150mg/kg trong lugng co thé mdi ngay 1a hitu ich trong diéu tri c4c tinh trang
bénh ly dugc chi dinh & trén hodc theo cach khac nam trong khodng tir 0,05mg dén
7g mdi bénh nhéan mdi ngdy. Vi du, bénh viém, bénh ung thu, bénh vay nén, di
ung/hen suyén, bénh va cdc tinh trang bénh ly cua hé mién dich, bénh va cic tinh
trang bénh 1y ctia hé than kinh trung wong (CNS), ¢6 thé dugc diéu tri mot cach hiéu
qua bang cach ding khoang tir 0,001 dén 50mg hop chit mdi kilogam ciia trong lugng
co thé mdi ngay hoic theo cach khac khoang tir 0,05mg dén 3,5g mdi bénh nhan mbi
ngay.

Tuy nhién, cn hiéu ring muc lidu cu thé déi v6i bénh nhén cu thé bat ky sé
phu thudce vao nhiéu yéu t6 khac nhau bao gdm do tudi, trong lugng co thé, suc khoe
tdng quét, gi6i tinh, ché do an, thoi gian dung, dudng ding, toe do bai tiét, t6 hop

thudc va do nghiém trong ctia bénh cu thé dang trai qua liéu phép.
Phuong phép diéu ché

Hop chét theo sang ché c¢6 thé dugc tdng hop tir cac chét phan g bén trén thi
trudmg bang cach sir dung cac phuong phap tong hop duge mo ta trong ban mo ta nay.
Céc vi du phéc hoa dudng tong hop cu thé dudi day 1a nhim cung cép chi dan cho
chuyén gia hoa hoc tdng hop 6 hiéu biét trung binh, ngudi s& dé dang hiéu ra ring
dung moi, néng do, chét phan ting, nhom bao v¢, thr tu cac budce téng hop, thoi gian,
nhiét do, va yéu té tuong tur c6 thé dugc cai bién néu can, d3 biét rd thudc k§ ning va
danh gi4 ctia ngudi c6 hiéu biét trung binh.

Vi du thwe hién sang ché

Céac vi du duéi day dugc néu nhim minh hoa sang ché tét hon. Tét ca cac phan
va phé“m tram la theo trong lugng va tAt ca cac nhiét do 1a do Celsius, trir khi dugc néu
rd rang khac di. Cac chiv viét tit sau day trong Bang 1 duoc st dung trong céc vi du

do:
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Béang 1
MeOH Metanol
EtOH Etanol
DCM Diclometan
TEA Trietylamin
TFA Axit trifloaxetic
DMF N,N-Dimetylformamit
DMA N,N -dimetylaxetamit
THF Tetrahydrofuran
MeCN/ACN Axetonitril
HATU 2-(7-Azabenzotriazol-1-yl)-N,N,N',N'-
tetrametyluronium hexaflophosphat
1-Etyl-3-(3-dimetylaminopropyl)carbodiimit
EDCI
hydroclorua
HOBT 1-Hydroxybenzotriazol
LiHMDS Lithi Hexametyldisilazit
%alz]g A}/IlgllllggE A N,N-Diisopropyletylamin
EA Etyl axetat
min Phut
h Gio
Pre-TLC Séc ky diéu ché 16p méng
prep-HPLC Séc ky diéu ché long hidu ning cao
SFC Sic ky 16ng siéu t6i han
Pd(dppf)Ch [1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(II)
R.T./rt. Nhiét dd trong phong (20°C~30°C)
AcOH Axit axetic
Pd(PPh3)4 Tetrakis(triphenylphosphin)paladi
NCS N-Closucxinimit
Hex n-Hexan
PPTS Pyridinium 4-toluensulfonat
[PA Isopropanol
DHP 3,4-Dihydro-2H-pyran
a.q./aq Chtra nudce
AcOK/KOAc Kali axetat
NMP Metyl-2-pyrolidinon
Vidul

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3.4,5,6-tetraflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 17);

(P)-4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflophenyl)-6-clo-1-(2-
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isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chat 1-1); va
(M)-4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3.4,5,6-tetraflophenyl)-6-clo-1-(2-

isopropyl-4-metylpyridin-3-yI)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 1-27)

Budce 1. 4-metyl-2-(prop-1-en-2-yl)pyridin-3-amin

Ong bit kin dung tich 350 mL da dugc dan loc va duy tri vé6i khi quyén nito
tro, dugc dit 2-bromo-4-metylpyridin-3-amin (BD, APL099) (15,01 g, 80,25 mmol),
4,4,5,5-tetrametyl-2-(prop-1- en-2-yl)-1,3,2-dioxaborolan (BD, AQA827) (13,62 g,
81,05 mmol), Pd(dpp)Cl2 (5,95 g, 8,03 mmol), K2COs (33,52 g, 240 mmol), dioxan
(150 mL) va nude (20 mL). Hon hop phan ang duoc khudy & nhiét ¢ 100°C trong 8
gidr. Hon hop phan ting duoc loc va ¢o trong moi truong chan khong. Phén cin dugc
dua 1én trén cOt silica gel duogc rua giai voi EA/hexan (thé tich:thé tich=2:3). Buédc
nay thu duge 11,2 g (94%) 4-metyl-2-(prop-1-en-2-yl)pyridin-3-amin du6i dang dau
mau vang. LCMS: m/z = 149 [M+1]".

Budce 2. 2-isopropyl-4-metylpyridin-3-amin (Chét trung gian A).

Binh déy tron dung tich 250 mL d3 duge dan loc va duy tri véi khi quyén nito
tro, duge dit 4-metyl-2-(prop-1-en-2-yl)pyridin-3-amin (11,2 g, 75,67 mmol) va
MeOH (100 mL). Paladi trén cacbon (2,81 g) dugc bd sung vao véi ba phan. Hon
hop nay dugc khir khi trong mdi truong chan khong va sau d6 duge dan loc bang Hy
(khi) trong ba chu ky. Hon hgp nay dugc khudy trong 3 gi® & nhiét do 25°C. Hon hop
thu duoc duoc loc, dich loc dugce ¢d trong mdi trudng chan khong. Bude nay thu
duoc 11 g (thd) 2-isopropyl-4-metylpyridin-3-amin ma dugc s dung truc tiép trong
buée tiép theo. LCMS: m/z = 151 [M+1]*.
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Budc 3. 2-xyano-N-(2-isopropyl-4-metylpyridin-3-yl)axetamit.

Binh day tron dung tich 100 mL da duoc dan loc va duy tri v6i khi quyén nito
tro, dugc dat axit 2-xyanoaxetic (3 g, 35,27 mmol) va DCM (40 mL). Oxalyl clorua
(6,2 g, 48,85 mmol) dugc bd sung timg giot vao. Sau khi bd sung, DMF (0,1 mL)
duoc bd sung vao. Hon hop nay duge khudy trong 3 gid & nhiét do 25°C. Dung dich
thu duge dugce cd trong moi tredng chan khong. Bude nay thu duoc 3,10 g (thd) 2-

xyanoaxetylclorua ma duoc st dung truc tiép trong budc tiép theo.

Binh day tron dung tich 100 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoc dit 2-isopropyl-4-metylpyridin-3-amin (2,00 g, 13,31 mmol), TEA (5,40 g,
53,36 mmol) va DCM (40 mL) va duoc khudy. Hon hop nay dugc lam lanh xubng
0°C va sau do6 2-xyanoaxetylclorua (3,10 g, tho) dugc bd sung timg giot vao. Dung
dich thu duoc dugce khudy trong 2 gi nita & nhiét do trong phong. Sau d6 phan tng
duoc dimg bang cach bd sung nude (100 mL). Dung dich thu dugc duoc chiét bing
diclometan (3 x 50 mL), cac 16p hitu co dugc két hop va dugc rira bang nudc mudi
(50 mL), dugc lam kho trén NazSO4 khan va dugc loc, dich loc duge ¢b trong moi
truong chan khong va dugce dua 1én trén cft silica gel duoc rira gidi véi EA/hexan
(thé tich:thé tich=3:2). Budc nay thu duoc 1,00 g (34%) 2-xyano-N-(2-isopropyl-4-
metyl pyridin-3-yl)axetamit dudi dang chét rin mau vang. LCMS: m/z =218 [M+1]".

Buge 4. 2-xyano-N-(2-isopropyl-4-metylpyridin-3-yl)-3-oxo-3-(2,5,6-triclopyridin-
3-yl) propanamit

Binh d4y tron dung tich 100 mL da dugc din loc va duy tri voi khi quyén nito
tro, duoc dit axit 2,5,6-triclonicotinic (5,01 g, 22,12 mmol) va SOCl, (30 mL). Hon
hop nay dugc gia nhiét dén 80°C va duoc khudy trong 2 gid. Dung dich nay dugc cd
trong mdi trudng chan khong. Bude nay thu duge 5,10 g (thd) 2,5,6-triclonicotinoyl

clorua ma duoc sir dung truc tiép trong budce tiép theo.

Binh day tron dung tich 250 mL, dugc ddt 2-xyano-N-(2-isopropyl-4-
metylpyridin-3-yl)axetamit (3,01g, 13,85 mmol) va THF (40 mL). Hon hop nay duge
khqu & nhiét @6 0°C. NaH (1,16 g, 28,99 mmol) dugc bd sung vao trong ba mé. Hoén
hop nay duoc khudy & nhiét dd 0°C trong 40 phut nita. Sau d6 2,5,6-triclonicotinoyl
clorua (3,19g, 13,03 mmol) trong THF (10 mL) dugc bd sung timg giot vao. Hon hop
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phan tmg dwoc khudy & nhiét d6 25°C trong 2 gio. Hon hop phan ting dugc ¢d trong
mdi trudng chan khong. San phim thd thu duoc dugc tinh ché thém bang cot Cis
duoc rira giai voi ACN/H,O (thé tich/thé tich= 1/3). Budc nay thu dugce 5,89 g (thd)
2-xyano-N-(2-isopropyl-4-metylpyridin-3-yl)-3-oxo-3-(2,5,6-triclopyridin-3-
yl)propanamit dudi dang cht rin mau vang. LCMS: m/z = 425 [M+1]*.

Budce 5. 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8- naphtyridin-3-carbonitril (Chét trung gian B) |

‘Binh d4y tron dung tich 250 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, dugc dit  2-xyano-N-(2-isopropyl-4-metylpyridin-3-yl)-3-oxo0-3-(2,5,6-
triclopyridin-3-yl)propanamit (5,89 g, 13,83 mmol) va THF (70 mL) va duoc khudy
& nhiét do trong phong. NaH (2,73g, 68,25 mmol) duoc bd sung timg mé vao. Hon
hop duge khudy & nhiét do 50°C trong 2 gio. Hdn hop phan tng duge ¢d trong moi
truong chan khong. Phan cin dugc hoa tan trong 100 mL nuée va diéu chinh dd pH
dén 7 bang AcOH. Chét rin thu duogc duge loc va lam khd trong moi trudng chan
khong dé thu dugc 5,85 g (108% trong hai buée) 6,7-diclo-4-hydroxy-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril  dudi dang
chét rin mau vang. LCMS: m/z = 389 [M+1]".

'H NMR (400 MHz, DMSO-de) § 8,77 (d, J = 5,7 Hz, 1H), 8,38 (s, 1H), 7,89
(d, J=5,4 Hz, 1H), 3,01-2,88 (m, 1H), 2,19 (s, 3H), 1,21 (d, J= 6,9 Hz, 3H), 1,14 (d,
J=6,9 Hz, 3H).

Hon hop cua 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro-1,8- naphtyridin-3-carbonitril chit déng phén atrop (10,59 g, “Chét trung
gian B”) dugc tinh ché biang phuong phép Chiral-Prep-HPLC véi cac diéu kién sau:
Cot, CHIRALPAK IC, 3,0 x 100 mm, 3 pm; pha dong, IPA/ACN=(thé tich/thé
tich=1/1); budc séng phat hién, UV 210 nm. Bude nay thu duoc 4,99 g(47%) 6,7-
diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chit déng phan rira giai thi nhét, “Chét trung gian B-17,

chét ddng phan atrop M hoic P) dudi dang chét rin mau nau;

'H NMR (400 MHz, CDsOD) & 8,48 (s, 1H), 8,44 (d, J= 5,0 Hz, 1H), 7,33 —
7.22 (m, 1H), 2,76 — 2,61 (m, 1H), 2,03 (s, 3H), 1,19 (d, J = 6,8 Hz, 3H), 1,06 (d, J =
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6,8 Hz, 3H).

Va 4,60 g (43%) 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl1)-2-
oxo0-1,2- dihydro-1,8-naphtyridin-3-carbonitril (chit ddng phan rira giai thtt hai,

“Chét trung gian B-2”, chat dong phén atrop P hoic M) duédi dang chét rin mau nau;

'"H NMR (400 MHz, CD3;0D) & 8,49 (s, 1H), 8,44 (d, J= 5,0 Hz, 1H), 7,28 (d,
J=5,0 Hz, 1H), 2,76 — 2,63 (m, 1H), 2,03 (s, 3H), 1,19 (d, J = 6,8 Hz, 3H), 1,08 —
1,00(m, 3H).

Bude 6. 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-

naphtyridin-3- carbonitril

Binh day tron dung tich 50 mL d& duoc dan loc va duy tri vé6i khi quyén nito
tro, duoc dat 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (Chét trung gian B, 980 mg, 2,51 mmol),
POCI; (1150 mg, 7,50 mmol), DIEA (1,32 g, 10,21 mmol) va axetonitril (12 mL).
Hon hop dugc khudy & nhiét d6 80°C trong 2 gio. Hon hop phan tng dugce 1am lanh
xubng nhiét dd trong phong va cd trong mdi truong chan khong. Budce nay thu duge
thd  4,6,7-triclo-1-(2-isopropyl-  4-metyl  pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-

naphtyridin-3-carbonitril ma duogc st dung truc tip trong budc tiép theo.

Budce 7. tert-butyl 4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro- 1,8-naphtyridin-4-yl)piperazin-1-carboxylat

Binh day tron dung tich 100 mL d4 dugc dan loc va duy tri voi khi quyén nito
tro, dugc dat 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3- carbonitril (1,20 g, tho) va axetonitril (20 mL). DIEA (660 mg,
5,10 mmol) va tert-butyl piperazin-1-carboxylat (0,57 g, 3,06 mmol) dugc bd sung
vao. Hon hop phan tng dugc khudy trong 2 gi® & nhiét do trong phong. Sau d6 phan
ung duogc dung b%lng cach bd sung nudc (50 mL). Dung dich thu duoc dugc chiét
bing etyl axetat (3 x 50 mL), cac 16p hitu co duoe két hop va duoc rira bang nudc
mudi (50 mL), duoc lam kho trén NaSO4khan, dugc loc va cd trong mdi trudng chan
khong. Phan cin duge tinh ché bang phuong phép cdt silica gel dugce rira giai véi

EA/hexan (thé tich/thé tich=30%~70%). Budc ndy thu duoc 0,92 g (65% trong hai
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bude) tert-butyl 4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro- 1,8-naphtyridin-4-yl)piperazin-1-carboxylat du¢i dang chét rin mau
vang. LCMS: m/z = 557 [M+1]".

Buéc 8. 4-(4-acryloylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-y1)-
2-0x0-1,2- dihydro -1,8-naphtyridin-3-carbonitril (Chét trung gian C).

Ong bit kin dung tich 20 mL d4 duoc dan loc va duy tri vi khi quyén nito tro,
duoc dat tert-butyl 4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-
1,2-dihydro-1,8- naphtyridin-4-yl)piperazin-1-carboxylat (920 mg, 1,65 mmol), TFA
(4 ml) vaDCM (15 mL). Hon hop phan tng duoc khudy & nhiét do trong phong trong
2 gid. Hon hop phan (mg dugc cd trong moi trudng chan khong. Phan cin duoc hoa
tan bang DCM (15 mL) trong binh déy tron dung tich 50 mL. DIEA (1,02g, 10,08
mmol) duge bd sung vao. Hon hgp phan tng duge 1am lanh xubng 0°C va acryloyl
clorua (190 mg, 2,09 mmol) duge bd sung vao. Hon hop duge khudy & nhiét do trong
phong trong 2 gio. Sau d6 phan ung dugc ding bang cach bd sung nude (30 mL).
Dung dich thu dugc duogc chiét bang etyl axetat (3 x 50 mL), céc 16p hitu co duoc két
hop va duoc rira bing nudc mubi (30 mL), duge lam kho trén Na;SO4 khan, duqcblc_)c
va ¢0 trong moi truong chan khong. Phan cin duge tinh ché bang phwong phap cot
silica gel duoc rira giai voi EA/hexan (thé tich/thé tich=40%~80%). Budc nay thu
duoc 0,86 g (thd) 4-(4-acryloylpiperazin-1 -yl)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril dudi dang chat
rdn mau vang. LCMS: m/z = 511 [M+17*.

Budc 9. 2-bromo-3,4,5,6-tetrafloanilin

Binh day tron dung tich 50 mL dugc dat 2,3,4,5-tetrafloanilin (1,99 g, 12,05
mmol), Natri axetat (1,32 g, 16,09 mmol), st (0,10 g, 1,79 mmol) va AcOH (7 mL).
Hon hop phén ting dugc gia nhiét dén 45°C. Sau thao tac nay 1a dén bd sung bromin
(3,02 g, 18,90 mmol) trong AcOH (7 mL). Hon hop phéan tng duoc gia nhiét dén
60°C va duoc khudy trong 1,5 gio. Hon hop phan ung dugc dimg bang cach b6 sung
Na»S203 chira nuée bdo hoa (30 mL). Dung dich thu dugc dugc chiét bang etyl axetat
(2 x 50 mL), cac 16p hitu co dugce két hop va duoc rira bing chira nudc bdo hoa

NaxCOs3 (50 mL) va nuée mubi (50 mL), duoc lam kho trén Na>SO4 khan, duge loc
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va ¢ trong moi truong chan khong. Bude nay thu duge 2,28 g (77%) 2-bromo-

3.4,5,6-tetrafloanilin duéi dang chit rin mau vang. LCMS: m/z = 244,246 [M+1]".
Buée 10. 2,3,4,5-tetraflo-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin

Ong bit kin dung tich 150 mL dugc dan loc va duy tri voi khi quyén nito tro,
duoc dit 2-bromo-3,4,5,6-tetrafloanilin (2,28 g, 9,35 mmol), bis(pinacolato)diboron
(3,96 g, 15,59 mmol), Pd(dppH)CL (1,21 g, 1,65 mmol), AcOK (1,84 g, 18,75 mmol)
va dioxan (20 mL). Hdn hop phan tmg duoc khudy & nhiét d§ 100°C trong 2 gio. Hon
hop phan tmg duoc loc va co trong mdi trurdng chan khong. Phén cin dugc dua 1én
trén cdt silica gel dugc rira giai voi EA/hexan (thé tich/thé tich= 0%-20%). Bugc nay
thu duoc 2,28 g (hiéu suét 81%) 2,3,4,5-tetraflo-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin duéi dang chét rén mau tring. LCMS: m/z =210 [M+1]".

Buéce 11. 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflophenyl)-6-clo-1-
(2-isopropyl- 4-metylpyridin-3-yl)-2-oxo0-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 17)

Ong bit kin dung tich 20 mL da duoc dan loc va duy tri v&i khi quyén nito tro,
duoc dit 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-0x0-1,2-dihydro-1,8- naphtyridin-3-carbonitril (221 mg, 0,43 mmol), 2,3,4,5-
tetraflo-6-(4,4,5,5-tetrametyl-1,3,2- dioxaborolan-2-yl)anilin (513 mg, 1,76 mmol),
Pd(PPhs)s (151 mg, 0,13 mmol), NaxCOs (161 mg, 1,52 mmol), dioxan (5 mL) va
nuée (0,5 mL). Hén hop phan img dugc khudy & nhiét do 80°C trong 1 giv. Hon hop
phan tng duoc loc va ¢ trong mdi truong chan khong. San pham tho thu duge duoc
tinh ché thém bing cot Cis duge rira giai voi CH;CN/H20 (thé tich/thé tich=
40%~80%). Budc nay thu duge 7 mg (hi¢u suit 2%) 4-(4-acryloylpiperazin-1-yl)-7-
(2-amino-3,4,5,6-tetraflophenyl)-6-clo-1-(2-isopropyl- 4—metylpyridin-3-yl)-2¥oxo-
1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chit 17) dud¢i dang chat rin mau
vang. LCMS: m/z = 640 [M+1]".

'H NMR (400 MHz, CDs0D) & 8,55 (s, 1H), 8,43 (d, J = 5,0 Hz, 1H), 7,33 —
7,20 (m, 1H), 6,87 (dd, J= 16,7, 10,6 Hz, 1H), 6,31 (d, J= 16,9 Hz, 1H), 5,84 (d, J
=10,6 Hz, 1H), 3,98 (d, J= 23,5 Hz, 8H), 2,73 (d, J=28,0 Hz, 1H), 2,00 (d, /=31,9
Hz, 3H), 1,32 — 1,10 (m, 3H), 1,00 (dd, J= 40,7, 6,8 Hz, 3H).
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Hon hop ctia 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflophenyl)-
6-clo-1-(2-  isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril chit ddng phan atrop (356 mg, mt vai mé) duge tinh ché bang phuong
phap Chiral-Prep-HPLC voi cac diéu kién sau: co6t, CHIRALPAK IG, 3cm x 25cm,
5um; pha dong, CO2:EtOH=55:45; Budc song phat hién, UV 220nm. Bude nay thu
duoc 175 mg (49,16%)  4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chit ddng phan rira giai thi nhét, “Hop chét 1-17) duéi
dang chét rin mau vang. LCMS: m/z =640 [M+1]*.

'H NMR (400 MHz, CDsOD) & 8,45 (d, J= 1,9 Hz, 1H), 8,34 (d, J= 5,0 Hz,
1H), 7.17 (d, J= 5,0 Hz, 1H), 6,78 (dd, J= 16,8, 10,6 Hz, 1H), 6,21 (dd, J= 16,8, 2,0
Hz, 1H), 5,74 (dd, J = 10,6, 2,0 Hz, 1H), 4,02 — 3,72 (m, 8H), 2,70 — 2,58 (m, 1H),
1,97 — 1,88 (m, 3H), 1,07 (dd, J = 8,2, 6,7 Hz, 3H), 0,97 — 0,88 (m, 3H).

Va 184 mg (51,69%) 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3.4,5,6-
tetraflophenyl)-6-clo-  1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chat ddng phan rira giai thir hai, “Hop chét 1-2”) dué6i dang
chét rdn mau vang. LCMS: m/z =640 [M+1]".

'H NMR (400 MHz, CD30D) § 8,57 (s, 1H), 8,45 (d, J= 5,0 Hz, 1H), 7,31 (d,
J=47Hz, 1H), 6,88 (dd, J= 16,7, 10,7 Hz, 1H), 6,32 (d, J = 16,8 Hz, 1H), 5,88 (d,
J=10.5 Hz, 1H), 4,08 — 3,92 (m, 8H), 2,81 — 2,66 (m, 1H), 2,06 — 1,98 (m, 3H), 1,18
(t, J= 7,4 Hz, 3H), 1,06 — 0,96 (m, 3H).

Khoang 10 mg Hop chét 1-2 duoc cho vao lo thity tinh va duge hoa tan véi
0,8 mL etanol va 0,4 mL n-heptan. Dung dich trong dugc cho bay hoi dén kho & nhiét
d6 trong phong qua 18 nhd dé thu dugc tinh thé gidng khéi dé lam mau cho thir nghi¢m
nhidu xa tinh thé don bang cach st dung cong cu dudi ddy va cac tham sb trong

Bang 2:
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Bang 2. Cong cu va tham sb
Cong cu May nhiéu xa tinh thé don
MO0 hinh Bruker SMART APEX II
MO0 hinh may __ 4K CCD
Negudn Chiéu xa Cu tdng cuong
£ 1 Nhiét do 293,44 K
Thau kinh Budc song 1,54 A

Céc két qua duogc thé hién trong Bang 3, Bang 4, Bang 5, Bang 6 va Bang 7.

Dt liéu tinh thé hoc

Bang 3. Dit liéu tinh thé hoc va tinh chinh cAu tric dbi véi Hop chat 1-2

Dtr li€u pha

Céng thl:I'C C31H26C1F4N702
Trong luong cong thirc 640,04
Hé tinh thé Pon nghiéng
Nhom khong gian C2

Tham so 6

a= 20,6796 (7) A; b= 11,2352 (4) A; c=
14.0148 (5) A:

Ty 1€ 06 a/b=1.8406: b/c=0,8017; ¢/a=0,6777
V4 4
Thé tich 6 3254,3 (2) A3
Maét do theo tinh doén 1,306 g,/cm3
Stng cao xa 0,07 (3)
Chi sc} RR1 0,0962
Chi s6 R WR2 i 0,1665
D6 phu hop cia mo hinh hdi quy, S 1,015

qugma 070799

Rint 0,0923
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CAu trac phén tir ctia Hop chat 1-2

Bang 4. Cau tric phan tit cia Hop chét 1-2

Két qua
CAu hinh tuyét dbi cual R I
phan tr trong tinh thé Tinh bat do;l P hang (tinh bat M
doi truc)
don
MO0 hinh béng va
thanh Fio 1
ctia phén tu trong tinh &
thé don

MO hinh elip cia phén| .

ttt tinh thé don Fig.2
CAu trac ctia c;éu hinh

tuyét doi

Céu trac 6 don vi
Lién két hydro
chinh trong tinh thé Fig.4
don
Chuyér} proton trong i
tinh theé don
Huéng ciu tric 3D-a Mang luéi
Nhin tir huéng a Fig.5
Céu triic 3D-b Tao chudi va dan thanh 16p moéng
Nhin tir huéng b Fig.6
Hudng cau tric 3D-¢ Tao chudi va dan thanh 16p méng
Nhin tr hudéng ¢ Fig.7

Dit liéu cAu truc tinh thé dung dich

Béng 5. Toa do phan tir (x 104) va tham s dich chuyén déng huéng duong lugng (A2
X 103) d6i voi Hop chat 1-2. U(eq) duge dinh nghia 1a mot phin ba vét ctia dai s6

tenxo UY dugc truc giao hoa.
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Nguyén tir X y z U(eq)
Cll1 6246,0(6) 1711,4(11) 4631,9(9) 90,2(4)
Fl 4785,8(15) 2906(3) 3954(3) 117,011
F2 4111,9(15) 1499(4) 2704(3) 136,7(14)
F3 4659(2) 862(4) 1040(3) 148,9(16)
F4 5807(2) 1798(5) 582(2) 153,1(16)
01 6947,1(19) 8554(3) 4282(3) 103,3(12)
02 6947(2) 3659(5) 9789(3) 127,4(16)
N1 6087,917) 4937(3) 3501(3) 68,6(9)
N2 6491,6(17) 6770(4) 3932(2) 72,5(9)
N3 7296(3) 8781(6) 6695(4) 133(2)
N4 = 6971,7(18) 5546(4) 6708(3) 76,7(10)
N6 6493(2) 3262(5) 1777(3) 105,7(15)
N7 5536(3) 8178(6) 1965(5) 148(2)
Cl 5043(3) 2606(5) 3116(4) 84,7(13)
C2 4701(3) 1929(5) 2488(5) 93,3(16)
C3 4966(3) 1641(6) 1637(4) 100,9(17)
C4 5555(3) 2081(5) 1423(4) 97,7(17)
C5 5901(2) 2829(4) 2034(3) ' 79,3(13)
Cé6 5646(2) 3082(4) 2919(3) 71,5(11)
C7 6001(2) 3774(4) 3662(3) 70,8(12)
C8 6264(2) 3232(4) 4494(3) 69,3(11)
C9 6532(2) 3936(4) 5196(3) 70,3(11)
C10 6571(2) 5161(4) 5077(3) 64,6(10)
Cll1 6846(2) 5977(5) 5801(3) 75,2(13)
Cl2 6960(2) 7121(4) 5505(3) 73,5(12)
C13 6820(2) 7551(5) 4547(4) 79,2(13)
Cl4 6379(2) 5597(4) 4184(3) 68,9(11)
Cl15 7166(3) 8039(6) 6156(4) 94,6(16)
Clé 6309(3) 7206(4) 2980(4) 86,0(15)
C17 6749(4) 7054(5) 2262(4) 110(2)
C18 6535(6) 7460(8) 1367(5) 146(3)
C19 5946(6) 8011(11) 1271(7) 166(4)
C20 5716(3) 7763(6) 2858(4) 98.4(17)
C21 5247(3) 7954(6) 3613(5) 114(2)
C23 4722(4) 7012(9) 3532(8) 173(4)
C22 4967(6) 9207(9) 3602(9) 199(4)
C24 7389(4) 6458(7) 2421(6) 142(3)
C25 6453(5) 5039(9) 7253(8) 79(2)
C26 6758(4) 4128(9) 7917(7) 85(2)
N5 7274(4) 4605(7) 8506(6) 85,7(18)
C27 7753(4) 5199(8) 7924(6) 83,4(19)
C28 7476(6) 6148(10) 7310(8) 84(2)
C2s5' 6610(9) 4538(16) 7194(14) 85(3)
C26' 6480(7) 4955(14) 8202(9) 87(2)
NS' 7092(6) 5244(12) 8726(9) 88,7(18)
c27 7501(7) 6051(13) 8300(9) 88(2)
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C28' 7620(9) 5650(16) 7238(14) 87(3)
C29 7324(3) 4417(7) 9488(4) 109,7(19)
C30 7861(3) 4907(7) 10040(4) 112(2)
C31 8076(4) 4358(8) 10783(5) 128(2)

Bang 6. Toa do hydro (x 10%) va tham sé dich chuyén déng huéng (A% x 103)
d6i v6i Hop chét 1-2.

Nguyén tir X y z U(eq)
H6A 6646 3067 1236 127
H6B 6709 3728 2156 127

H9 6691 3591 5761 84
H18 6790 7358 839 175
H19 5823 8293 668 199
H21 5478 7841 4229 137
H23A 4551 6982 2887 259
H23B 4381 7207 3953 259
H23C 4901 6250 3705 259
H22A 4702 9317 3034 299
H22B 5314 9777 3614 299
H22C 4710 9319 4153 299
H24A 7549 6613 3059 214
H24B 7689 6762 1973 214
H24C 7339 5615 2331 214
H25A 6133 4666 6828 95
H25B 6242 5654 7614 95
H26A 6429 3808 8321 102
H26B 6924 3477 7542 102
H27A 7955 4610 7525 100
H27B 8088 5538 8342 100
H28A 7804 6496 6919 101
H28B 7288 6770 7692 101
H25C 6206 4369 6849 102
H25D 6870 3820 7212 102
H26C 6205 5655 8174 104
H26D 6255 4335 8539 104
H27C 7910 6088 8659 106
H27D 7307 6838 8301 106
H28C 7888 6231 6926 104
H28D 7842 4889 7236 104
H30 8050 5618 9856 135
H31A 7886 3647 10965 153
H31B 8423 4669 11143 153
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Bang 7. Tham sb dich chuyén khong déng huéng (AZ X 103) ddi voi Hop chat 1-2.
Sé mii ctia hé sé dich chuyén khong dang huéng c6 dang: 2m? [ h2 a*2U11 +... +2
hk a* b* U12]
Nguyén tt | U1l U22 U33 U23 U13 U12
Cll1 104,2(9) 71,6(7) 94,8(9) 11,9(6) 4,1(7) -1,6(7)
F1 91(2) 142(3) 120(3) -12(2) 35,8(19) | -15,5(19)
F2 93(2) 156(3) 159(3) 23(3) -15(2) -45(2)
F3 178(3) 164(3) 101(3) 13(2) -45(2) -73(3)
F4 175(3) 205(4) 80(2) -41(3) 9(2) -65(3)
o1 116(3) 81(2) 113(3) 11(2) -1(2) -27(2)
02 126(3) 181(5) 76(3) 27(3) 11(2) -32(3)
N1 72(2) 63(2) 71(2) 3.007) 4,7(19) -2,8(17)
N2 83(2) 75(2) 60(2) 12,0(19) 3,0(18) -11(2)
N3 137(5) 136(5) 125(5) -46(4) 7(4) -27(4)
N4 75(2) 96(3) 59(2) 2,3(18) 5.7(19) -17(2)
N6 97(3) 155(4) 66(3) -17(3) 19(2) -41(3)
N7 140(5) 166(6) 137(5) 70(5) -27(4) -38(4)
Cl 80(3) 90(3) 85(4) 2(3) 12(3) -4(3)
C2 72(3) 93(4) 113(4) 19(3) -14(3) -25(3)
C3 107(4) 109(4) 85(4) 15(3) -33(3) -27(4)
C4 109(4) 128(5) 55(3) -71(3) -6(3) -19(3)
C5 89(3) 87(3) 62(3) 5(2) 0(3) -11(3)
Cé6 75(3) 73(3) 66(3) -1(2) 5(2) -12(2)
C7 68(3) 76(3) 70(3) 2(2) 21(2) 0(2)
C8 77(3) 60(3) 71(3) 15(2) 7(2) -1(2)
C9 68(3) 80(3) 62(3) 2(2) 9(2) -2(2)
C10 68(3) 68(3) 58(2) 9,1(18) 5(2) -3(2)
Cll 64(3) 98(4) 64(3) -4(2) 11(2) -12(2)
C12 68(3) 84(3) 70(3) -9(2) 9(2) -18(2)
C13 73(3) 83(3) 82(3) 33) 6(2) -15(3)
Cl4 69(3) 65(3) 73(3) 2(2) 20(2) -10(2)
C15 95(4) 102(4) 88(4) -12(3) 15(3) -10(3)
Clé6 111(4) 78(3) 69(3) 15(2) 1(3) -22(3)
C17 155(6) 101(4) 76(4) 20(3) 29(4) -26(4)
C18 219(10) 138(6) 82(5) 28(4) 21(6) -29(6)
C19 186(9) 200(10) 111(7) 70(6) -19(7) -54(8)
C20 95(4) 110(4) 90(4) 35(3) -6(3) -22(3)
C21 85(4) 111(5) 145(6) 29(4) 2(4) 1(3)
C23 101(5) 180(9) 239(10) -11(7) 35(6) -29(5)
C22 213(10) 132(7) 252(12) 30(7) -6(9) 37(7)
C24 162(6) 114(6) 156(7) 6(4) 67(5) 10(5)
C25 72(5) 94(5) 71(5) 14(4) 9(4) -14(4)
C26 79(5) 95(5) 81(5) 13(4) 7(4) -16(4)
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N5 92(4) 91(5) 74(4) 12(3) 8(3) -7(4)
C27 88(5) 97(5) 65(4) 0(4) 0(4) -16(4)
C28 87(5) 97(6) 67(5) -2(4) 0(4) -15(4)
C25' 90(6) 93(6) 72(6) 7(5) 12(5) -12(5)
C26' 92(5) 95(5) 74(5) 7(4) 11(4) -8(4)
N3' 97(4) 95(5) 75(4) 8(4) 7(3) -9(4)
c27 97(5) 93(5) 75(5) 8(4) 5(4) -12(4)
Cc28 95(6) 91(6) 75(6) 7(5) 3(5) -16(5)
C29 107(5) 150(6) 72(4) 10(3) 11(3) -23(4)
C30 138(6) 131(5) 68(4) 3(3) -1(4) -18(4)
C31 129(6) 164(6) 90(5) -6(4) 9(4) -4(5)

Céc két luan dudi day thu duge bang phurong phap phan tich cAu tric tinh thé:

Hé tinh thé cta Hop chét 1-2 1a don nghiéng va c6 hai dbi xtng va mot vecto
hudéng tdm, nhom khong gian la C2.

Tinh thé don cia Hop chét 1-2 ¢6 bdn phan tir trong 6 don vi.

Hop chat 1-2 c¢6 mot bat dbi phing (bt déi truc). Cau hinh tuyét di la M.

O don vi ¢6 hai loai lién két hydro, chung 1an luot 13 02---H6A-N6, N3---
H6B-N6. Chu trac ba chiéu cta chudi, 16p méng va mang ludi dugc tao ra nho lién

két hydro va luc van der Waals trong tinh thé.

Vidu?2

4-(4-acryloylpiperazin-1-y1)-7-(3-amino-2,6-diclo-4,5-diflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 27)

Budce 1. 2-(3,4-diflo-5-nitrophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Ong bit kin dung tich 40 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duoc  dat  S-bromo-1,2-diflo-3-nitrobenzen (207 mg, 0,38  mmol),

61



49824

bis(pinacolato)diboron (2,16 g, 8,51 mmol), Pd(dppf)Cl> (0,322 g, 0,44 mmol),
KOAc (1,199 g, 12,22 mmol) va dioxan (10 mL). Hon hop phan tng duge khudy &
nhiét do 100°C trong 2 gid. Hon hop phén tmg dugc loc va ¢d trong mdi truong chén
khong. Phan cin dugc dua 1én trén cot silica gel dugc rira giai voi EA/hexan (thé
tich/thé tich= 0%-5%). Budc nay thu duge 1,528 g (thd) 2-(3,4-diflo-5-nitrophenyl)-

4.4,5,5-tetrametyl-1,3,2-dioxaborolan du¢i dang chét rin mau tréng duc.
Budc 2. 2,3-diflo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin

Binh day tron dung tich 40 mL dugc dat 2-(3,4-diflo-5S-nitrophenyl)-4,4,5,5-
tetrametyl-1,3,2- dioxaborolan (1,489 g, 5,22 mmol), st (1,546 g, 27,68 mmol),
NH4CI (2,654 g, 49,62 mmol), EtOH (15 mL) va H2O (5 mL). Hon hop phéan tng
duoc khudy & nhiét do 80°C trong 1 gio. Hon hop phan ing dugc loc va cd trong moi
trrong chan khong. Phin cin duoc rira baing DCM (20 mL), dugc loc va co trong moi
truong chan khong. Bude nay thu dugce 0,957 g 2,3-diflo-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin duéi dang chét rdn mau tring duc. LCMS: m/z = 256
[M+1]".

Buéc 3.  4-(4-acryloylpiperazin-1-yl)-7-(3-amino-4,5-diflophenyl)-6-clo-1-(2-
isopropyl-4- metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril

Ong bit kin dung tich 20 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dit 4-(4-acryloylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
y1)-2-ox0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,21 g, 0,41 mmol), 2,3-diflo-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2- yl)anilin (0,279 g, 1,09 mmol), Pd(PPh3)4
(57 mg, 0,05 mmol), Na,COs3 (206 mg, 1,94 mmol), dioxan (5 mL) va nuée (1 mL).
Hon hop phan tng dugc khudy & nhiét do 80°C trong 1 gio. Hon hop phan tmg duge
loc va ¢0 trong moi treong chan khong. Phén cin duoc dua 1én trén cdt silica gel duge
rira giai véi EA/hexan (thé tich/thé tich= 50%-100%). Budc nay thu dugce 125 mg 4-
(4-acryloylpiperazin-1-yl)-7-(3-amino-4,5- diflopheny1)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril du6i dang chat
rén mau vang. LCMS: m/z = 604 [M+1]". |

Buéce4. 4-(4-acry10ylpiperazin-1-yl)-7-(3-amin0-2,6-diclo-495-diﬂopheny1)-6-clo-1-
(2- isopropyl- 4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril
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(“Hop chét 27)

Binh déy tron dung tich 50 mL dd dwgc dan loc va duy tri v6i khi quyén nito
tro, duoc dit 4-(4-acryloylpiperazin-1-yl)-7-(3-amino-4,5-diflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(103 mg, 170,52 umol), NCS (51 mg, 381,93 umol) va DMA (1,5 mL). Hén hop
phan tmg duoc khudy trong 15 gid & nhiét do trong phong. Sau d6 phin Gng dugc
dimg bang cach bd sung H,O (20 mL). Dung dich thu duoc duoc chiét bang etyl
axetat (3 x 20 mL), cac 16p hitu co dugc két hop va cd trong moi truong chén khong.
Phén cin duoc tinh ché bang phuong phap prep-HPLC duogc rira giai véi CH;CN/H20
(thé tich/thé tich=7/1). Buéc nay thu dugc 30 mg (26%) 4-(4-acryloylpiperazin-1-
yl)-7-(3-amino-2,6-diclo-4,5-diflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chit 2”). LCMS: m/z =
672 [M+1]".

'H NMR (400 MHz, CD;0D) & 8,56 (s, 1H), 8,40 (d, J = 5,0 Hz, 1H), 7,29 —
7.15 (m, 1H), 6,87 (dd, J = 16,8, 10,6 Hz, 1H), 6,30 (d, J = 16,8 Hz, 1H), 5,83 (d, J
— 10,7 Hz, 1H), 4,30 — 3,77 (m, 8H), 2,85 — 2,66 (m, 1H), 1,99 (s, 3H), 1,18 (d, J =
6,7 Hz, 3H), 1,01 (d, J = 6,8 Hz, 3H).

Vidu3

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3-clo-4,5 ,6-tﬁﬂophenyl)-6-clo- 1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chat 3”)

Budc 1. 2-bromo-3,4,5-trifloanilin
Binh day tron dung tich 100 mL dugc dat 2-bromo-3,4,5-triflo-1-nitrobenzen
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(2,64 g, 10,31 mmol), st (5,71 g, 102,25 mmol), nhém clorua (5,67 g, 106,00 mmol),
etanol (25 mL) va nudce (25 mL). Hon hop phéan tng duoc gia nhiét dén 55°C va dugc
khudy trong 1,5 giér. Hon hop phan tmg duoc loc va dich loc dugce c6 trong moi trudng
chan khong. Phén cin duoc hoa tan trong etanol (30mL) va dugc dua 1én trén cot Cis
duge rira giai voi CH;CN/H,O (thé tich:thé tich=9:1). Buge nay thu dwoc 1,33 g (57%)
2-bromo-3,4,5-trifloanilin. LCMS: m/z = 226, 228 [M+1]".

Budc 2. 3,4,5-triflo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin

Ong bit kin dung tich 40 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dat 2-bromo-3,4,5-trifloanilin (2,99 g, 13,23 mmol),
bis(pinacolato)diboron(10,20 g, 40,17 mmol), Pd(dppf)Cl> (0,98 g, 1,34 mmol),
KOAc (4,18 g, 42,59 mmol) va dioxan (40 mL). Hon hop phéan tng duge khudy &
nhiét d6 100°C trong 5 gid. Hon hgp phan tng dugc cd trong moi truong chan khong.
Phin cin duogc dua lén trén cot silica gel duogc rira gidi v6i EA/hexan (thé tich/thé
tich= 0%-10%). Budc nay thu duoc 5,34 g (thd) 3,4,5-triflo-2-(4,4,5,5-tetrametyl-

1,3,2-dioxaborolan- 2-yl)anilin.

Budc 3. 4-(4-acryloylpiperazin-1-yl)-7-(6-amino-2,3,4-triflophenyl)-6-clo-1-(2-
isopropyl-4- metylpyridin-3-yl1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Ong bit kin dung tich 20 mL d4 duoc din loc va duy tri voi khi quyén nito tro,
dugc dat 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-o0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,547 g, 1,08 mmol), 3,4,5-
triflo-2-(4,4,5,5-tetrametyl-1,3,2- dioxaborolan-2-yl)anilin (0,279 g, 1,09 mmol),
Pd(PPhs)s (1,376 g, 5,04 mmol), NaxCOs (0,347 g, 3,27 mmol), dioxan (5 mL) va
nuée (1 mL). Hon hop phén Gng duge khudy & nhiét d6 80°C trong 4 gio. Hon hop
phan tng dugc loc va cd trong moéi trudng chan khong. Phan cin duge dua lén trén
cot silica gel duge rira giai v6i EA/hexan (thé tich/thé tich= 50%-100%). Budc nay
thu duogc 115 mg 4-(4-acryloylpiperazin-1-yl)-7-(6-amino-2,3,4-triflophenyl)-6-clo-
1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril du6i dang chét rdn mau vang. LCMS: m/z = 622 [M+1]".

Budc 4. 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3-clo-4,5,6-triflophenyl)-6-clo-1-
(2- isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

64



49824

(“Hop chét 3”)

Binh déy tron dung tich 50 mL da duoc dan loc va duy tri voi khi quyén nito
tro, duoc dit 4-(4-acryloylpiperazin-1-y1)-7-(6-amino-2,3,4-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril 100
mg, 160,76 pmol), NCS (0,035 g, 262,11 pmol) va AcOH (1 mL). Hon hop phan g
duoc khudy trong 7 gior & nhiét do 35°C va 15 gio & nhiét do trong phong. Sau d6
phan Gmg duge dimng bang cach bd sung chira nuée bao hoa NaHCOs (30 mL). Dung
dich thu dugc duge chiét béng etyl axetat (2 x 10 mL), cac 16p hitu co dugce két hop
va ¢0 trong moi truong chan khong. Phan cin dugce tinh ché bing phuong phap prep-
HPLC duoc rira giai voi CHsCN/H,O (thé tich/thé tich=6/1). Budc nay thu duoc 6
mg (5%) 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3-clo-4,5,6-triflophenyl)- 6-clo-1-
(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 3”) du6i dang chat rin mau vang. LCMS: m/z = 656 [M+1]".

'H NMR (400 MHz, CDsOD) § 8,66 — 8,51 (m, 1H), 8,43 (d, J= 5,1 Hz, 1H),
7,26 (d, J= 5,1 Hz, 1H), 6,88 (dd, J = 16,8, 10,7 Hz, 1H), 6,31 (d, J = 16,7 Hz, 1H),
5,84 (d, J = 10,7 Hz, 1H), 4,06 — 3,92 (m, 8H), 2,84 — 2,62 (m, 1H), 2,06 — 1,92 (m,
3H), 1,17 (dd, J = 9,6, 7,0 Hz, 3H), 1,06 — 0,94 (m, 3H).

Vidu4

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,5-diclo-4,6-diflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1, 8-naphtyridin-3-carbonitril
(“Hop chét 4”)

Bude 1. 3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
Ong bit kin dung tich 100 mL d4 dwugc dan loc va duy tri v6i khi quyén nito
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tro, dugc dit 2-bromo-3,5-difloanilin (3,01 g, 14,47 mmol), bis(pinacolato)diboron
(6,46 g, 25,43 mmol), Pd(dppf)Cl2 (1,03g, 1,41 mmol), KOAc (4,20 g, 42,83 mmol),
dioxan (20mL). H3n hop phan Gng duoc khudy & nhiét do 80°C trong 12 giv. Hon
hop phéan trng duoc loc va cd trong moi truong chan khong. Phan cin duge tinh ché
bing phuong phap cdt silica gel dwgc rira giai vi EA/hexan (thé tich/thé tich=1/19).
Budge nay thu duge 6,01g (thd) 3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2- dioxaborolan-
2-yl)anilin duéi dang dau mau vang. LCMS: m/z =256 [M+1]*.

Budec 2. tert-butyl 4-(7-(2-amino-4,6-diflophenyl)-6-clo-3-xyano-1-(2-isopropyl-4-
metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-1-carboxylat

Ong bit kin dung tich 100 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoc dat 3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (5,86 g,
23,00 mmol), tert-butyl 4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-y1)-2-
ox0-1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-1-carboxylat (1,29 g, 2,31 mmol),
Pd(PPhs)4 (0,73 g, 0,63 mmol), Na;COs (0,84 g, 7,89 mmol), dioxan (15mL) va nude
(2 mL). Hon hop phan ung dugc khudy & nhiét dd 80°C trong 2 gid. Hon hop phan
tmg dugc loc va ¢O trong moi truong chan khong. Phén cin duogc tinh ché bing
phuong phép cot silica gel dugc rira gidi véi EA/hexan (thé tich/thé tich=1/1). Buéc
nay thu duoc 1,42 g (thod) tert-butyl 4-(7-(2-amino-4,6-diflophenyl)- 6-clo-3-xyano-
1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-4-
yl)piperazin-1-carboxylat duéi dang chét rdn mau vang. LCMS: m/z = 650 [M+1]".

Budce 3. tert-butyl 4-(7-(2-amino-3,5-diclo-4,6-diflophenyl)-6-clo-3-xyano-1-(2-
isopropyl-4- metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-

1-carboxylat

Binh day tron dung tich 50 mL d& duoc dan loc va duy tri v6i khi quyén nito
tro, duoc dit tert-butyl 4-(7-(2-amino-4,6-diflophenyl)-6-clo-3-xyano-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-  oxo-1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-
1-carboxylat (1,21 g, 1,87 mmol), NCS (0,49 g, 3,73 mmol) va AcOH (30 mL). Hon
hop phan tng dugc khudy trong 48 gid & nhiét do trong phong. Sau d6 phan ing dugc
ding bang cach bd sung nude (100 mL). Dung dich thu duoc dugc chiét bang etyl

axetat (2 x 100 mL), cac 16p hitu co dugc két hop va dugc rira bang nude mudi (10
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mL), duoc 1am kho trén Na,SO4 khan, duge loc va cd trong moi truong chén khong.
Phin cin duoc tinh ché bang phuong phap cdt silica gel duoc rira gidi véi EA/hexan
(thé tich/thé tich=1/1). Budc nay thu duge 0,53g (tho) tert-butyl 4-(7-(2-amino-3,5-
diclo-4,6-diflophenyl)-6-clo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-1-carboxylat dudi dang chdt rin mau
vang. LCMS: m/z = 718[M+1]".

Budc 4. 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,5-diclo-4,6-diflophenyl)-6-clo-
1-(2- isopropyl-4-metylpyridin-3-yl1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chét 4”)

Binh d4y tron dung tich 20 mL duoc dan loc va duy tri véi khi quyén nito tro,
duoc dat tert-butyl 4-(7-(2-amino-3,5-diclo-4,6-diflophenyl)-6-clo-3-xyano-1-(2-
isopropyl-4-metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-
1-carboxylat (0,53 g, 0,73 mmol), TFA (5 ml) va DCM (20 mL). Hon hgp phan tmg
duoc khudy ¢ nhiét do trong phong trong 2 gio. Hon hop phéan ting duge cd trong mdi
truong chan khong. Phan cin duge hoa tan biang DCM (10mL) trong binh day tron
dung tich 25 mL. DIEA (1,22 g, 9,48 mmol) dugc bd sung vao. Hon hop phan tng
dugc lam lanh Xuéng 0°C va acryloyl clorua (0,08 g, 0,88 mmol) dugc bd sung vao.
Hon hop duoc khudy & nhiét do trong phong trong 0,5 gid. Hon hop phan tng duoc
loc va ¢6 trong moi truong chan khong. Phan cin duoc tinh ché bing phuong phép
Prep-HPLC (CH;CN/H0 (thé tich/thé tich=7/3)). Budc ndy thu dugc 239 mg (50%
trong hai buéc) 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-3,5-diclo-4,6-diflophenyl)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chét 4”) du6i dang chat rin mau vang. LCMS: m/z = 672 [M+1]".

'H NMR (400 MHz, CDs0D) & 8,55 (s, 1H), 8,43 (s, 1H), 7,26 (s, 1H), 6,87
(dd, J=16,1, 11,1 Hz, 1H), 6,31 (d, J = 16,3 Hz, 1H), 5,84 (d, J = 10,1 Hz, 1H), 4,25
—3,75 (m, 8H), 2,85 — 2,60 (m, 1H), 2,14 — 1,88 (m, 3H), 1,25 - 0,87 (m, 6H).
Vidu5
4-((38,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,5-diclo-4,6-
diflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chat 5*)
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Bude 1. 4-((3R,5S)-4-acryloyl-3,5-dimetylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-
4-metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (Chét trung
gian D)

Binh day tron dung tich 500 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoc dit 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8- naphtyridin-3-carbonitril (6,21 g, 15,95 mmol), POCl; (6,88 g, 48,87
mmol), DIEA (6,80 g, 52,61 mmol) va axetonitril (100 mL). Hon hop duge khudy
trong 2 gid' & nhiét do 80°C. Hon hgp phén tng dugc lam lanh xubng nhiét do trong
phong va co trong moi truong chan khong. Budc nay thu duge 4,6,7-triclo-1-(2-
isopropyl-4- metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril ma

dugc st dung truc tiép trong budc tiép theo.

Binh déy tron dung tich 500 mL d4 dugc dan loc va duy tri v6i khi quyén nito
tro, dugc dat 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3- carbonitril (thd), DIEA (6,80 g, 52,61 mmol) va axetonitril (100
mL), (2S,6R)-2,6-dimetylpiperazin (2,17 g, 19,00 mmol) duogc bd sung vao. Hon hop
duogc khudy trong 1 gio & nhiét do trong phong. Dung dich thu dugc dugce b trong
moi truong chan khong va dugc dua 1én trén ct silica gel dugc rira gidi voi EA/hexan
(thé tich/thé tich=2/1). BuGc nay thu dugc 4,30 g (hiéu sudt 50%) 4-(3R,5S)-4-
acryloyl- 3,5-dimetylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-yl)-
2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril du¢i dang chit rin mau vang.

LCMS: m/z =539 [M+1]".
Budce 2. 3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin

Ong bit kin dung tich 40 mL d& dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dat 2-bromo-3,5-difloanilin (2,06 g, 9,91 mmol), bis(pinacolato)diboron (4,95

68

68/145



49824

g, 19,49 mmol), Pd(dppf)Cl2 (809 mg, 1,11 mmol), KOAc (2,23 g, 22,69 mmol),
dioxan (20 mL). Hdn hop phan tmg dugc khudy & nhiét d6 100°C trong 19 gid. Hon
hop phan Gng dugc cd trong moi truong chan khong. Phén cin duge dua 1én trén cot
C\1s duoc rira gii v6i CH3CN/H,O (thé tich/thé tich= 5%-100%). Budce nay thu dwoc
1,19 g 3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2- yl)anilin dudi dang chét
ran mau tring duc. LCMS: m/z = 256 [M+1]".

Buéc 3. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-4,6-
diflophenyl)-6-clo- 1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydroquinolin-

3-carbonitril

Ong bit kin dung tich 20 mL d4 duoc dan loc va duy tri v6i khi quyén nito tro,
duoc dat 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydroquinolin-3-carbonitril (0,196 g, 0,36 mmol),
3,5-diflo-2-(4,4,5,5-tetrametyl-1,3,2- dioxaborolan-2-yl)anilin (0,27 g, 1,06 mmol),
Pd(PPhs)s (78 mg, 0,07 mmol), NaxCO3 (207 mg, 1,95 mmol), dioxan (5 mL) va nudc
(1 mL). Hon hop phan tng dugc khudy ¢ nhiét do 80°C trong 1 gio. Hon hop phan
g dugc loc va ¢d trong mdi trudong chin khong. Phén cin duogc dua 1én trén cdt
silica gel duoc ria giai véi EA/hexan (thé tich/thé tich=50%-100%). Budc nay thu
duoc 223 mg 4-((3S,5R)-4-acryloyl- 3,5-dimetylpiperazin-1-yl)-7-(2-amino-4,6-
diflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin- 3-yl)-2-oxo-1,2-dihydroquinolin-
3-carbonitril du6i dang chét rdn mau vang. LCMS: m/z = 632 [M+1]".

Budc 4. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl1)-7-(2-amino-3,5-diclo-
4,6-diflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydroquinolin-3-carbonitril (“Hop chat 57)

Binh day tron dung tich 20 mL dugc dat 4-((3S,5R)-4-acryloyl-3,5-
dimetylpiperazin-1-yl)-7- (2-amino-4,6-diflophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-o0xo-1,2-dihydroquinolin-3-carbonitril (223 mg, 0,35 mmol),
NCS(98 mg, 0,73 mmol) va HOAc (3 mL). Hon hop phén tmg duge khudy & nhiét
do trong phong trong 1 ngdy. Hon hop phén ung dugc gia nhiét dén 45°C va duoc
khudy & nhiét d6 nay trong 2 gio. Hon hop phan tmg dugc cb trong mdi trudng chan

khong. Phan cin duge tinh ché bing phuong phdp Prep-HPLC CH3CN/H20
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(NH4HCO3 0.05%) (thé tich/thé tich=2/1). Budc nay thu duge 55 mg (22%) 4-
((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl1)-7-(2-amino-3,5-diclo-4,6-

diflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydroquinolin-
3-carbonitril (“Hop chat 5”) du6i dang chit rdn mau vang. LCMS: m/z =700 [M+1]".

'H NMR (400 MHz, CD30D) & 8,83 (s, 1H), 8,43 (d, J = 5,0 Hz, 1H), 7,27 (d,
1=5.0 Hz, 1H), 6,95 — 6,82 (m, 1H), 6,33 (d, ] = 16,5 Hz, 1H), 5,84 (d,J = 10,8 Hz,
1H), 4,77 (s, 2H), 4,13 — 3,92 (m, 2H), 3,84 (d, ] = 9,4 Hz, 2H), 2,80 — 2,60 (m, 1H),
2,08 — 1,93 (m, 3H), 1,72 — 1,59 (m, 6H), 1,25 — 1,10 (m, 3H), 1,10 — 0,89 (m, 3H).

Vidub6

4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2,4,5,6-tetraflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chit 67)

Budc 1. 4-(4-acryloylpiperazin-1-yl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-
oxo-7-(tributyl stannyl)-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Ong bit kin dung tich 30 mL da dugc dan loc va duy tri voi khi quyén nito tro,
duoc dat 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril ~ (1,039 g, 2,04 mmol),
1,1,1,2,2,2-Hexabutyl-distannan (4,124 g, 7,11 mmol), Pd(PPh3)4 (0,566 g, 0,49mmol)
va dioxan (10 mL). Hdn hop phan tmg duoc khudy & nhiét d6 100°C trong 1 ngay.
Hon hop phan tmg dugc loc va ¢o trong moi truong chan khong. Phan cin duge tinh
ché bing phuong phap cot silica gel dugc rira giai véi EA/hexan (thé tich/thé
tich=2/1). Budc nay thu duge 273 mg (17%) 4-(4-acryloylpiperazin-1-yl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl1)-2-oxo-7-(tributylstannyl)-1,2-dihydro-1,8-
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naphtyridin-3-carbonitril duéi dang chit rin mau vang. LCMS: m/z = 767 [M+1]".

Budc 2. 4-(4-acryloylpiperazin-1-y1)-7-(3-amino-2,4,5,6-tetraflophenyl)-6-clo-1-(2-
isopropyl- 4-metylpyridin-3-yl1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chit 6”)

Binh déy tron dung tich 25 mL d4 dwgc din loc va duy tri voi khi quyén nito
tro, dugc dat 4-(4-acryloylpiperazin-1-yl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-ox0-7-(tributylstannyl)-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,272 g,
0,36 mmol), 2,3.4,6-tetraflo-5-iodoanilin (0,630 g, 2,17 mmol), Pd(PPhs)4 (0,187 g,
0,16 mmol), dong iodua (0,294 g, 1,54 mmol), dioxan (10 mL). Hon hop phan tmg
dugc khudy & nhiét do 100°C trong 1 ngay. Hon hop phén tmg dugc loc va o trong
mdi trudong chan khong. Phan cin duge tinh ché bang phuong phap prep-HPLC dugc
rira giai voi ACN/H,O (thé tich/thé tich=1/2). Budc nay thu duge 6 mg (3%) 4-(4-
acryloylpiperazin-1-yl)-7-(3-amino-2,4,5,6-tetraflophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chét 6”)
dudi dang chét rin mau vang. LCMS: m/z = 640 [M+1]".

'H NMR (400 MHz, CDs0D) § 8,56 (s, 1H), 8,42 (d, J= 4,9 Hz, 1H), 7,31 —
7,20 (m, 1H), 6,87 (dd, J= 16,7, 10,6 Hz, 1H), 6,30 (dd, J = 16,8, 1,7 Hz, 1H), 5,83
(dd, J = 10,6, 1,8 Hz, 1H), 4,08 — 3,87 (m, 8H), 2,79 — 2,62 (m, 1H), 2,00 (s, 3H),
1,17 (d, J= 6,8 Hz, 3H), 0,98 (d, J = 6,7 Hz, 3H).

Vidu7

4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 77)
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Buéce 1. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(5-amino-2,3,4-
triflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-

naphtyridin-3-carbonitril

Ong bit kin dung tich 30 mL da dugc dan loc va duy tri véi khi quyén nito tro,
duoc dat 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,822 g, 1,52
mmol), axit (5-amino-2,3,4-triflophenyl) boronic (0,608 g, 2,23 mmol), Pd(PPh3)4
(0,650 g, 0,56 mmol), Na>COs3 (0,575 g, 5,43 mmol), dioxan (10 mL) va nude (2 mL).
Hon hop phan tmg duge khudy & nhiét do 80°C trong 1 gio. Hon hop phan tmg dugc
loc va ¢6 trong mdi truong chan khong. Phén cin duge tinh ché bang phuong phép
cOt silica gel dugce rira giai voi EA/hexan (thé tich/thé tich=2/1). Buéc nay thu dugc
1,079 g (91%) 4-((3S,SR)-4-acryloyl-3,5- dimetylpiperazin-1-yl)-7-(5-amino-2,3,4-
triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril duéi dang chét rin mau vang. LCMS: m/z = 650 [M+1]".

Bugc 2. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflo phenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chat 7).

Binh day tron dung tich 50 mL da duoc dan loc va duy tri vé6i khi quyén nito
tro, dugc dit 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(5-amino-2,3,4-
triflopheny1)-6-clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (0,622 g, 0,96 mmol), NCS (0,703 g, 5,27 mmol), va AcOH
(5 mL). Hon hop duge khudy & nhiét do trong phong trong 2 ngay. Sau d6 phan tmg
duoc dimg bing cach bd sung nuée (10 mL). Dung dich thu dugc dugc chiét bang
etyl axetat (3 x 10 mL), cac 16p hitu co dugc két hop va duoc ria bang nude mudi (1
x 50 mL), dugc 1am kho trén Na,SO4 khan, duoc loc va co trong mdi trudng chén
khéng. Phan cin duoc tinh ché bang phuong phap Prep-HPLC (CH3;CN/H20 (thé
tich/thé tich=6/4)). Bu6c nay thu duge 35 mg (5%) 4-((3S,5R)-4-acryloyl-3,5-
dimetylpiperazin-1-  yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chét 7)
dudi dang chat ran mau vang. LCMS: m/z = 684 [M+1]".
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'H NMR (400 MHz, CDsOD) & 8,83 (s, 1H), 8,42 (d, J = 5,0 Hz, 1H), 7,22 -
7.10 (m, 1H), 6,88 (dd, J= 16,7, 10,7 Hz, 1H), 6,32 (d, J = 16,5 Hz, 1H), 5,74 (dd, J
=10.6, 2,0 Hz, 1H), 4,76 (s, 2H), 4,06 — 3,73 (m, 4H), 2,82 — 2,69 (m, 1H), 2,10 -
1,94 (m, 3H), 1,63 — 1,35 (m, 6H), 1,17 (d, J = 6,5 Hz, 3H), 1,06 — 0,89 (m, 3H).

Vidu8

4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(3-amino-2,4,5,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 8”)

Budc 1. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-
4-metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Binh day tron dung tich 20 mL da duoc dan loc va duy tri v6i khi quyén nito
tro, duoc dat 6,7-diclo-4-((3S,5R)-3,5-dimetylpiperazin-1-yl)-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (6,503 g, 13,39
mmol), DIEA (5,21 g, 40,31 mmol), DCM (6 mL) va acryloyl clorua (1,18 g, 13,04
mmol). Han hop phan tmg duoc khudy & nhiét do trong phong trong 0,5 gio. Hon
hop phéan tmg dugce loc va ¢d trong moi truong chan khong. Phén cin dugc tinh ché
bing phuong phap cot silica gel dugc rira giai véi EA/hexan (thé tich/thé tich=1/1).
Budc nay thu duogc 1,80 g (thd) 4-((3S,5R)-4- acryloyl-3,5-dimetylpiperazin-1-yl)-
6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril dudi dang chit rin mau vang. LCMS: m/z = 539 [M+1]*.

Bugc 2. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-clo-1-(2-isopropyl-4-
metylpyridin- 3-yl)-2-ox0-7-(tributylstannyl)-1,2-dihydro-1,8-naphtyridin-3-

carbonitril
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Ong bit kin dung tich 20 mL d& dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dat 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6,7-diclo-1-(2-isopropy!-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (1,77 g, 3,28
mmol), hexabutyldistannan (23,85 g, 6,64 mmol), Pd(PPhs)4 (0,26 g, 0,23 mmol) va
dioxan (20mL). Hon hop phén tmg dugc khudy & nhiét do 110°C trong 18 gio. Hon
hop phan tmg duoc loc va ¢d trong mdi truong chan khong. Phén c3n duge tinh ché
bang phuong phap cdt silica gel dugc rira giai voi EA/hexan (thé tich/thé tich=2/1).
Budc nay thu dugce 0,52 g (tho) 4-((3 S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-7-(tributylstannyl)- 1,2-dihydro-1,8-
naphtyridin-3-carbonitril duéi dang chit rin mau vang. LCMS: m/z = 795 [M+1]".

Bude 3. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(3-amino-2,4,5,6-
tetraflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril.(“Hop chét 8”)

Binh day tron dung tich 20 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoe dat 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin- 1-y1)-6-clo-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-7-(tributylstannyl)-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (0,40 g, 0,51mmol), 2,3,4,6-tetraflo- 5-iodoanilin (0,27 g, 0,93 mmol),
Pd(PPhs)s (0,27 g, 0,23 mmol), Cul (0,40 g, 2,11 mmol), DMA (15 mL). Hon hop
phén tmg dugc khudy & nhiét do 90°C trong 18 gio. Hon hop phan Gmg duoc loc va
¢6 trong mdi truong chin khong. Phan cin dugce tinh ché bang phuong phép Prep-
HPLC (CH3CN/H20 (thé tich/thé tich=7/3)). Budc nay thu duge 8 mg (2,3% trong
hai budc) 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(3- amino-2,4,5,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 8”) duéi dang chét rén mau vang. LCMS: m/z =
668 [M+1]".

'H NMR (400 MHz, CDs0D) 6 8,73 (s, 1H), 8,34 (d, /= 5,0 Hz, 1H), 7,23 —
7,15 (m, 1H), 6,79 (dd, J= 16,7, 10,7 Hz, 1H), 6,23 (dd, J = 16,7, 2,0 Hz, 1H), 5,74
(dd, J=10,6, 2,0 Hz, 1H), 4,73-4,58 (m, 2H), 3,95 — 3,70 (m, 4H), 2,66-2,57 (m, 1H),
1,93 (d, J = 8,4 Hz, 3H), 1,55-1,57(m,6H), 1,07 (d, J = 6,8 Hz, 3H), 0,89 (d, /= 5,7
Hz, 3H).
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Vidu9
(P)-4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amin0-3,4,5,6-tetraﬂ0pheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril; hodc
(M)-4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflopheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril;

(“Hop chat 9”)

hodc

Buoce 1. 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8- naphtyridin-3-carbonitril

Binh day tron dung tich 250 mL dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dit 2-xyano-N-(2-isopropyl-4-metylpyridin-3-yl)-3-oxo-3-(2,5,6-triclopyridin-
3-yl)propanamit (5,89 g, 13,83 mmol) va THF (70 mL), hdn hop duge khudy & nhiét
do trong phong. Sau thao tac nay la dén bd sung NaH (2,73g, 68,25 mmol) timg mé.
Hon hop duge khudy & nhiét @6 50°C trong 2 gio. Hon hop phéan tmg dugc b trong
mdi truong chan khong. Phan cin dugc hoa tan trong 100 mL nude va diéu chinh do
pH dén 7 bang AcOH. Chét ran thu dugc dugc loc va lam kho trong moi truong chéan
khong dé thu dugc 5,85 g (108% trong hai budc) 6,7-diclo-4-hydroxy-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2 -dihydro-1,8-naphtyridin-3-carbonitril
dudi dang chét ran mau vang. LCMS: m/z = 389 [M+1]".

'H NMR (400 MHz, DMSO-ds) & 8,77 (d, J = 5,7 Hz, 1H), 8,38 (s, 1H), 7,89
(d,J= 5,4 Hz, 1H), 3,01-2,88 (m, 1H), 2,19 (s, 3H), 1,21 (d, J= 6,9 Hz, 3H), 1,14 (d,
J=6,9 Hz, 3H).
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Hon hop ctia 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl1)-2-oxo-
1,2-dihydro-1,8- naphtyridin-3-carbonitril chét ddng phan atrop (10,59 g, “Chét trung
gian B”, mot vai mé) duoc tinh ché bang phuong phap Chiral-Prep-HPLC véi cac
diéu kién sau: cdt, CHIRALPAK IC, 3,0 x 100 mm, 3 pm; pha dong,
TPA/ACN=1/1(th& tich/thé tich); Budc séng phat hién, UV 210 nm. Buéc nay thu
dugc 4,99 g (47%) 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro-1,8-naphtyridin-3-carbonitril (chit ddng phan rira gidi thir nhét, “Chat

trung gian B-17, chit ddng phan atrop M hogc P) duéi dang chét rin mau nau;

'H NMR (400 MHz, CDsOD) & 8,48 (s, 1H), 8,44 (d, J = 5,0 Hz, 1H), 7,33 -
7.22 (m, 1H), 2,76 — 2,61 (m, 1H), 2,03 (s, 3H), 1,19 (d, J = 6,8 Hz, 3H), 1,06 (d, /=
6,8 Hz, 3H).

Va 4,60 g (43%) 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-
oxo-1,2- dihydro-1,8-naphtyridin-3-carbonitril (chit déng phan rira gidi thir hai,

“Chét trung gian B-2”, chét dong phan atrop P hodc M) duédi dang chét rin mau néu;

'H NMR (400 MHz, CDs;0D) § 8,49 (s, 1H), 8,44 (d, J= 5,0 Hz, 1H), 7,28 (d,
J=5,0 Hz, 1H), 2,76 — 2,63 (m, 1H), 2,03 (s, 3H), 1,19 (d, J = 6,8 Hz, 3H), 1,079 -
1,00(m, 3H).

Budce 2. tert-butyl (R)-4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-y1)-2-
oxo-1,2- dihydro-1,8-naphtyridin-4-yl)-2-metylpiperazin-1-carboxylat (chit ddng
phén don).

Binh day tron dung tich 50 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoc dit 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (chit ddng phén rira giai thir nhét trong budc 1)
(1,05 g, 2,71 mmol), POCI3 (2,04 g, 13,27 mmol), DIEA (3,09 g, 23,93 mmol) va
axetonitril (20 mL). Hn hop duoc khudy & nhiét 4o 80°C trong 2 gio. Hon hop phan
ung dugc lam lanh xubng nhiét do trong phong va cd trong méi truong chan khong.
Bugc nay thu duge 4,6,7-triclo-1-(2-isopropyl-4- metylpyridin-3-yl)-2-oxo-1,2-

dihydro-1,8-naphtyridin-3-carbonitril ma dugc sir dung true tiép trong bude tiép theo.

Binh day tron dung tich 100 mL da duoc din loc va duy tri voi khi quyén nito
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tro, duoc dat 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3- carbonitril (thd) va axetonitril (10 mL), DIEA (3,09 g, 23,93 mmol)
va tert-butyl (R)-2-metylpiperazin-1-carboxylat (507 mg, 2,53 mmol) dugc bd sung
vao. Hon hop phan tng dugc khudy trong 2 gi® & nhiét do trong phong. Sau d6 phan
tng duoc dimg bing cach bd sung nuée (50 mL). Dung dich thu dugc duge chiét
bing etyl axetat (3 x 50 mL), cac 16p hitu co duge két hop va dugc ria bang nude
mudi (50 mL), duge 1am kho trén NaxSO4 khan, dugc loc va ¢ trong moi truong
chan khong. Phan can duoc tinh ché bang phuong phap cot silica gel duoc rira giai
v6i EA/hexan (thé tich/thé tich= 5/4). Budc nay thu dugc 0,95 g (65% trong hai budce)
tert-butyl (R)-4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2- oxo-1,2-
dihydro-1,8-naphtyridin-4-yl1)-2-metylpiperazin-1-carboxylat (chit ddng phan don, P
hodc M) dudi dang chit rdn mau d6. LCMS: m/z =571 [M+1]".

Buéc 3.  (R)-4-(4-acryloyl-3-metylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3- ylI)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Binh day tron dung tich 50 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duge dit tert-butyl (R)-4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-ox0-1,2-dihydro-1,8- naphtyridin-4-yl)-2-metylpiperazin-1-carboxylat (chét
déng phan P hodc M, 1,01 g,1,767 mmol), DCM (8 mL) va TFA (4,605 g,40,386
mmol). Hén hop phan mg duoc khudy & nhiét do trong phong trong 1 gio. Hon hop
phéan (g dugc cb trong moi truong chén khong. Phén can dugc hoa tan bing DCM
(10 mL) vao binh ddy tron dung tich 50mL, trietylamin (1,30 g, 12,85 mmol) dugc
bd sung vao. Hon hop phéan ang duge 1am lanh xubng 0°C va acryloyl clorua (0,23
2,2,541 mmol) dugc bd sung vao. Hon hop duge khudy & nhiét do trong phong trong
0,5 gio. Sau d6 phan tng duoc dung bing cach bd sung nude (20 mL). Dung dich thu
duoc duoc chiét bang etyl axetat (3 x 20 mL), cac 16p hitu co dugc két hop va duge
rua bé‘mg nude mubi (20 mL), dugc 1am khd trén NaxSO4 khan, dugc loc va o trong
moi truong chan khong. Phin cin duoc tinh ché bang phwong phap Prep-HPLC
CH;CN/H,0 (thd tich/thé tich= 3/2). Buéc nay thu duge 1,46 g (thd) (R)-4-(4-
acryloyl-3-metylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-
oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (chat dong phan P hodc M) dudi dang
chit rdn mau vang. LCMS: m/z = 525 [M+1]".
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Budc 4. 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo- 1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (Chit dong phan P hogc M, “Hop chét 97)

Binh day tron dung tich 100mL da duoc dan loc va duy tri v6i khi quyén nito
tro duoc dit (R)-4-(4-acryloyl-3-metylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (Chét dong phan
P hoic M, 1,64 g, 3,11 mmol), axit (2-amino-3,4,5,6- tetraflophenyl) boronic (1,37 g,
6,57 mmol), Pd(PPh3)4(0,37 g, 315,86 pmol), Na,CO; (1,11 g,10,49 mmol), 1,4-
Dioxan (15 mL) va nuéc (2 mL). Hon hop thu duge duge khudy & nhiét do 80°C
trong 30 phut. Ba mé axit (2-amino-3,4,5,6-tetraflophenyl) boronic (2,84 g, 13,59
mmol) duoc bd sung trong 3 gio. Sau khi phan tmg hoan tat, hdn hop phan ing dugc
cho bay hoi trong mdi trudng chin khong va duge dua lén trén cot silica gel dugc rira
gidi v6i EA/Hexan (thé tich/thé tich=7/3), san phim thd dugc tinh ché biang phuong
phap HPLC dugc rira giai véi CH3CN/H,O (thé tich/thé tich=3/2), bu6c nay thu duoc
(784 mg, 38,50%) 7-(2-amino-3,4,5,6-tetraflo- phenyl)-6-clo-1-(2-isopropyl-4-
metyl-3-pyridyl)-4-[(3R)-3-metyl-4-prop-2-enoyl-piperazin-1-yl]-2-oxo-1,8-
naphtyridin-3-carbonitril (Chat ddng phan P hogc M, “Hop chét 9”) dudi dang chat
ran mau nau nhat. LCMS: m/z = 654 [M+1]".

'H NMR (400 MHz, CD30D) & 8,48 (s, 1H), 8,42 —8,31 (m, 1H), 7,23 (d, J=
5,0 Hz, 1H), 6,76 (dd, J = 16,7, 10,7 Hz, 1H), 6,20 (dd, J = 16,7, 1,8 Hz, 1H), 5,73
(dd, J = 10,6, 1,9 Hz, 1H), 4,40 (s, 1H), 4,18 — 4,10 (m, 2H), 3,94 — 3,83 (m, 2H),
3,65 — 3,54 (m, 2H), 2,64 — 2,51 (m, 1H), 2,06 — 1,92 (m, 3H), 1,44 — 1,30 (m, 3H),
1,10 - 1,03 (m, 3H), 0,96 — 0,81 (m, 3H).
Vidu 10
4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6-clo-3,4,5-triflopheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chit 10”);
(P)-4-((R)-4-acryloyl-3-metylpiperazin- 1-yl)-7-(2-amino-6-clo-3,4,5-triflophenyl)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril; va
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(M)-4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6-clo-3,4,5-triflophenyl)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril

va

Budc 1. (R)-4-(4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5-triflopheny1)-6-
clo-1-(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril

Binh day tron dung tich 20 mL duoc dat (R)-4-(4-acryloyl-3-metylpiperazin-
1-y1)-6,7-diclo- 1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (1,114 g, 2,12 mmol), axit (2-amino-3,4,5-triflophenyl)
boronic (0,787 g, 4,12 mmol), Pd(PPhs)s (0,527 g, 0,45 mmol), NaxCOs (0,652 g,
6,15 mmol), dioxan (15 mL) va nuéc (3 mL). Hon hop phan tng duge khudy & nhiét
d6 80°C trong 1 gid. Hon hop phéan tng duoc loc va cd trong mdi trudong chan khong.
Phin cin duoc tinh ché bang phwong phép Prep-HPLC CH3;CN/H20
(0,05%NH4HCO3) (thé tich/thé tich=2/1). Buéc nay thu dugc 1,941 g (69%) (R)-4-
(4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
dudi dang chét rin mau vang. LCMS: m/z =636 [M+1]*%.

Budce 2. 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6-clo-3,4,5-
triflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chit 10”)

Binh day tron dung tich 50 mL da duoc dan loc va duy tri v6i khi quyén nito
tro, dugc dat (R)-4-(4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5-
triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (1,904 g, 3,00 mmol), NCS (0,946 g, 6,17 mmol) va AcOH
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(5 mL). Hon hop dugc khudy & nhiét do trong phong trong 1 ngay. Phan cin duoc
tinh ché bing phuong phap Prep-HPLC (CH3CN/H,O)(thé tich/thé tich=6/4). Bude
nay thu duge 0,497 g (25%) 4-((R)-4-acryloyl-3- metylpiperazin-1-yl)-7-(2-amino-
6-clo-3,4,5-triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (“Hop chat 10”) duéi dang chét rin mau vang.
LCMS: m/z =670 [M+1]".

Budce 3. 4-((R)-4-acryloyl-3-metylpiperazin-1-y1)-7-(2-amino-6-clo-3,4,5-
triflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chit ddng phan rira giai thtr nhét, “Hop chat 10-17) & 4-
((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6- clo-3,4,5-triflophenyl)-6-clo-
1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (chit ddng phén rira giai thir hai, “Hop chat 10-2”)

Hon hop ctia 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6-clo-
3,4,5-triflophenyl)-  6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3-carbonitril chét dong phan atrop (495 mg) dugc tinh ché bang
phuong phéap Chiral-Prep-HPLC voi cac diéu kién sau: Cot, CHIRAL ART Cellulose-
SB, 3cm x 25cm, Sum; pha dong, (Hex:DCM=3:1): EtOH (thé tich/thé tich=90:10);
Budce song phat hién, UV 220nm. Budce nay thu duoc 204 mg (41,21%) 4-((R)-4-
acryloyl-3-  metylpiperazin-1-yl)-7-(2-amino-6-clo-3,4,5-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(chét ddng phan rira giai tht nhat, “Hop chit 10-17) duéi dang chat rin mau vang.
LCMS: m/z =670 [M+1]".

'H NMR (400 MHz, CDs0D) & 8,58 (s, 1H), 8,41 (dd, J = 5,0, 1,4 Hz, 1H),
7.23 (dd, J = 8.4, 3.2 Hz, 1H), 6,85 (dd, J = 16,7, 10,7 Hz, 1H), 6,29 (dd, J = 16,8,
1.8 Hz, 1H), 5,82 (dd, J = 10,6, 1,9 Hz, 1H), 4,88 (s, 2H), 4,60 (s, 1H), 4,29 — 4,22
(m, 1H), 4,09 — 3,90 (m, 2H), 3,62 (s, 1H), 2,89 — 2,70 (m, 1H), 1,95 (d, J= 12,6 Hz,
3H), 1,45 (d,J = 6,5 Hz, 3H), 1,18 (t, J= 8,0 Hz, 3H), 1,00 (dd, J= 12,5, 6,8 Hz, 3H).

Va 170 mg (28,34%) 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-6-
clo-3,4,5- triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (chét ddng phan rira giai thi hai, “Hop chét 10-
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27) du6i dang chét ran mau vang. LCMS: m/z =670 [M+1]".

'H NMR (400 MHz, CD30D) § 8,59 (s, 1H), 8,41 (d, J = 5,0 Hz, 1H), 7,34 -
7,17 (m, 1H), 6,85 (dd, J= 16,7, 10,7 Hz, 1H), 6,29 (dd, J = 16,8, 1,8 Hz, 1H), 5,82
(dd, J = 10,6, 1,9 Hz, 1H), 4,88 (s, 2H), 4,60 (s, 1H), 4,27 — 4,18 (m, 1H), 4,00 (s,
2H), 3,73 — 3,56 (m, 1H), 2,77 — 2,49 (m, 1H), 2,05 (d, J= 10,4 Hz, 3H), 1,46 (d, /=
6,5 Hz, 3H), 1,16 (dd, J= 6,8, 1,3 Hz, 3H), 1,06 — 0,84 (m, 3H).
Vidull
4-((S)-4-acryloyl-2-metylpiperazin-1-y1)-7-(2-amino-3,4,5,6-tetraflopheny1)-6-clo-
1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chit 117);
(P)-4-((S)-4-acryloyl-2-metylpiperazin-1-y1)-7-(2-amino-3,4,5,6-tetraflopheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril; va
(M)-4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflopheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril.

va

Budc 1. 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-  1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1 ,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 117)

Binh déy tron dung tich 20 mL dugc dat (S)-4-(4-acryloyl-2-metylpiperazin-
1-y1)-6,7-diclo-1-(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (0,311 g, 0,59 mmol), axit (2-amino-3,4,5,6-tetraflophenyl)
boronic (0,512 g, 1,49 mmol), Pd(PPhs)s (0,085 g, 0,073 mmol), Na;COs (0,126 g,
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1,19 mmol), dioxan (8 mL) va nuéc (2 mL). Hon hop phéan tng duge khudy ¢ nhiét
d6 80°C trong 1 gid. Hon hop phéan tng duoc loc va cd trong moi truong chan khong.
Phin cin dugc tinh ché bing phuong phap Prep-HPLC CH3;CN/H2O(NH4HCO3
0,05%)(thé tich/thé tich=2/1). Buéc nay thu dugc 135 mg (35%) 4-((S)-4-acryloyl-
2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflophenyl)-6-clo-1-(2-  isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril dudi dang chat
rdn mau vang(“Hop chét 117). LCMS: m/z =654 [M+1]".

Budce 2. 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-1-  (2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chit déng phén rira giai thtr nht, “Hop chét 11-17) & 4-
((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6- tetraflophenyl)-6-clo-1-
(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(chét ddng phén rira giai tht hai, “Hop chat 11-2”)

Hdn hop cta 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-  clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril chét ddng phan atrop (135 mg) duge tinh ché bang phuong
phéap Chiral-Prep-HPLC véi cac diéu kién sau: Cot, CHIRALPAK IF, 2cm x 25cm,
Sum pha dong, ((Hex : DCM=3:1):IPA=80:20; Budc séng phat hién, UV 220nm.
Bude nay thu dugc 67 mg (49%) 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-
amino- 3,4,5,6-tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (chét ddng phan rira giai thir nhét, “Hop chét
11-17) duéi dang chat rin mau vang. LCMS: m/z =654 [M+1]".

'H NMR (400 MHz, CDs0D) § 8,52 (s, 1H), 8,43 — 8,44 (m, 1H), 7,26 (1, ] =
5.5 Hz, 1H), 7,02 — 6,77 (m, 1H), 6,33 (d, ] = 16,2 Hz, 1H), 5,85 (d,J = 10,5 Hz, 1H),
4.67 — 4,39 (m, 2H), 4,17 — 4,18(m, 3H), 3,78 — 3,56 (m, 2H), 2,81 2,83 (m, 1H),
1,93 1,94 (m, 3H), 1,38 1,40 (m, 3H), 1,18-1,19 (m, 3H), 1,01~ 1,04 (m, 3H).

Va 61 mg (45%) 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(2-amino-
3.4,5,6-tetraflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (cht ddng phén rira giai thir hai, “Hop chat 11-
2”) duéi dang chit rin mau vang. LCMS: m/z =654 [M+1]".
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'H NMR (400 MHz, CD;OD) & 8,53 (s, 1H), 8,43 — 8,44 (m, 1H), 7,29 — 7,25
(m, 1H), 6,85 — 6,86(m, 1H), 6,33 (d, T = 15,3 Hz, 1H), 5,85 (d, J = 10,7 Hz, 1H),
4,53 — 4,54 (m, 2H), 4,16 — 4,17(m, 3H), 3,65 — 3,67 (m, 2H), 2,58 — 2,59 (m, 1H),
2.16 — 2,02 (m, 3H), 1,38 — 1,40 (m, 3H), 1,19 — 1,11 (m, 3H), 0,98 — 0,99 (m, 3H).

Vidu 12

4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chat 127);

(P)-4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril; va
(M)-4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Buéce 1. 2,3,4-triflo-1-iot-5-nitrobenzen

Binh day ba ¢ dung tich 250 mL d3 dugc dan loc va duy tri v6i khi quyén nito
tro, dugc dat 1,2,3-triflo-4-nitrobenzen (4,98 g, 28,12 mmol), N-iodosucxinimit
(15,99 g, 71,07 mmol), axit triflometansulfonic (25 mL) va dugc khudy. Dung dich
thu duoc duoc khudy qua dém & nhiét do trong phong. Sau d6 phan tmg dugc ding
bing cach bd sung nuwde (200 mL) mot cach tir tir. Dung dich thu duge dugce chiét
bing EA (2 x 100 mL), céc 16p hitu co duge két hop, duge rira bang nude (100 mL)
va nude mudi (100 mL), dugc lam kho trén NaxSO4 khan, phén can dugc cd trong
moi truong chan khong. San pham thoé thu duge duge tinh ché thém bang cot Cis
dugc rira giai voi ACN/H20 (thé tich/thé tich= 0%~100%). Budc nay thu duoc 4,66
g (hiéu suit 54,69%) 2,3,4-triflo-1-iot-5-nitrobenzen.
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Budc 2. 2,3,4-triflo-5-iodoanilin

Binh day tron dung tich 250 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, dugc dit 2,3,4-triflo-1-iot-5-nitrobenzen (4,66 g, 15,38 mmol), Fe st (5,02¢,
89,93 mmol), nhom clorua (8,57 g, 160,25 mmol), EtOH (30 mL) va nuge (30 mL).
Hon hop phéan tng duoc khudy & nhiét do 55°C trong 1 gio. Phan tmg dugc loc va
banh loc duge rira bang EA (2 x 20 mL). Céc 16p hitu co dugc két hop va duoc rira
bing nudc mudi (100 mL), duge lam kho trén NaxSO4 khan. Dung dich thu duoc
dugc ¢d trong mdi trudng chan khong va duoc dua 1én trén cdt silica gel duoc ria
gidi voi EA/hexan (thé tich/thé tich=1/1). Bu6c nay thu dugc 3,69 g (hiéu sudt 87%)
2.3 ,4-triflo-5-iodoanilin dudi dang dau mau vang. LCMS: m/z = 274 [M+1]".

Bude 3. Axit (5-amino-2,3,4-triflophenyl) boronic

C)ng bit kin dung tich 250 mL da dugc dan loc va duy tri v6i khi quyén nito
tro, duoc dit 2,3,4-triflo-5-iodoanilin (2,09 g, 7,67 mmol), Bis(pinacolato)diboron
(9,46 g, 37,25 mmol), Pd(dppf)Clz (1,06 g, 1,45 mmol), KOAc (5,10 g, 52,00 mmol)
va NMP (80 mL). Hon hgp phan tng dugc khuéy & nhiét do 95°C trong 2 gi0. Sau
do6 phan ung dugc dung bing cach bo sung dung dich natri carbonat chira nuée bao
hoa (100 mL). Hon hop phén tmg dugc khudy & nhiét do trong phong trong 2 gio.
Dung dich thu duge duoc chiét bing EA (3 x 100 mL), céc 16p hitu co duge két hop,
sau do duogc rira béng nude mubi (100 mL), dugc 1am kho trén NaSO4 khan, phén
cin duogc ¢d trong moi truong chan khong. San pham thd thu duge dugc tinh ché
thém bing cot C1s duge rira giai voi ACN/H20 (thé tich/thé tich= 30%~50%). Budc
nay thu dugce 1,48 g (hi€u suét 106%) axit (5-amino-2,3,4-triflophenyl) boronic duéi
dang diu mau vang. LCMS: m/z = 192 [M+1]".

Bugc 4. 4-(4-acryloylpiperazin-1-yl)-7-(5-amino-2,3,4-triflophenyl)-6-clo-1-(2-
isopropyl-4- metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril

Ong bit kin dung tich 40 mL da duoc dan loc va duy tri v6i khi quyén nito tro,
duoc dit 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
yl)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,68 g, 1,34 mmol), axit (5-
amino-2,3,4-triflophenyl) boronic (0,51 g, 2,67 mmol), Pd(PPh3)4 (0,31 g, 0,27
mmol), Na,COs (0,41 g, 3,86 mmol), dioxan (20 mL) va nudce (4 mL). Hon hop phan
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ing duoc khudy & nhiét d6 80°C trong 2 gid. Sau d6 phan Gng duge dung bang cach
bd sung nude (50 mL) va etyl axetat(20 mL). Dung dich thu dugc duge chiét bing
etyl axetat (1 x 50 mL), cdc 16p hitu co duge két hop va duge lam kho trén NaxSO4
khan, duogc loc va ¢o trong moi truong chan khong. San pham thd thu dugc dugc tinh
ché thém bing cot Cig duoc rira gidi voi ACN/H2O (thé tich/thé tich= 0%~60%).
Budce nay thu duge 0,15 g (hi€u suét 18%) 4-(4-acryloylpiperazin-1-yl)-7-(5-amino-
2.3,4- triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-

1,8-naphtyridin-3-carbonitril duéi dang chit rdn mau vang. LCMS: m/z =622 [M+1]".

Budc 5. 4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-
(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Hop chét 127)

Ong bit kin dung tich 8 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dit 4-(4-acryloylpiperazin-1-yl)-7-(5-amino-2,3,4-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(0,15 g, 0,25 mmol), NCS (0,10 g, 0,77 mmol) va AcOH (4 mL). Hén hop duge khuéy
trong qua dém & nhiét do trong phong. Sau d6 phin tmg dugc ding bang cach bd
sung nudce (50 mL). Dung dich thu dugc duge chiét bang etyl axetat (2 x 50 mL), cac
16p hitu co duoe két hop va dugc rira bang dung dich natri bicarbonat chira nu6c béo
hoa (2 x 50 mL), duoc 1am kh trén Na;SO4 khan, dugc loc va cb trong moi truong
chan khong. San pham tho thu dugc dugc tinh ché thém bang cot Cis duge rira giai
v&i ACN/H20 (NH4HCO3 0,15%) (thé tich/thé tich= 30%~80%). Budc nay thu dugce
21 mg (hiéu sudt 13%) 4-(4-acryloylpiperazin-1-yl)-7- (3-amino-2-clo-4,5,6-
triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 12) dudi dang chat ran mau vang. LCMS: m/z
=656 [M+1]".

'H NMR (400 MHz, DMSO-ds) 8 8,57 (s, 1H), 8,44 (d, J= 4,7 Hz, 1H), 7,23
(t,J= 4,6 Hz, 1H), 6,92 (dd, J=16,7, 10,5 Hz, 1H), 6,20 (dd, J = 16,6, 2,3 Hz, 1H),
5.86 (s, 2H), 5,77 (dd, J = 10,4, 2,2 Hz, 1H), 4,29 — 3,50 (m, 8H), 3,72 — 3,66 (m,
1H), 1,89 (d, J = 10,7 Hz, 3H), 1,08 (dd, J = 6,6, 2,4 Hz, 3H), 0,97 — 0,77 (m, 3H).

Bu6c 6. 4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-
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(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(chat dong phan rira gidi thir nhét, “Hop chit 12-17) & 4-(4-acryloylpiperazin-1-yl)-
7-(3-amino-2-clo-4,5,6-  triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-
o0xo0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (chit ddng phan rira giai thit hai, “Hop
chét 12-27)

Hén  hop cuia  4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflophenyl)-6-clo-1-(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril chit ddng phan atrop (110 mg, mdt vai mé) duge tinh ché
bang phuong phap Chiral-Prep-HPLC v6i céc diéu kién sau: Cot, CHIRAL ART
Cellulose-SB, 3cm x 25cm, Sum; pha dong, (Hex : DCM=3:1): EtOH (thé tich/thé
tich= 95:5); Budc séng phat hién, UV 220nm. Budc nay thu duoc 53 mg (48,18%)
4-(4-acryloylpiperazin-1-yl)-7-(3-amino- 2-clo-4,5,6-triflophenyl)-6-clo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(chit ddng phan rtra giai thtr nhat, “Hop chit 12-17) duéi dang chat rin mau vang.
LCMS: m/z =656 [M+1]".

I'H NMR (400 MHz, DMSO-ds) 8 8,57 (s, 1H), 8,44 (dd, J=4,9, 1.5 Hz, 1H),
7.24 (t, J = 4,8 Hz, 1H), 6,92 (dd, J= 16,7, 10,4 Hz, 1H), 6,21 (dd, J = 16,6, 2,4 Hz,
1H), 5,88 (s, 2H), 5,77 (dd, J = 10,4, 2,4 Hz, 1H), 4,25 — 2,64 (d, J=27,7 Hz, 8H),
2,78 — 2,60 (m, 1H), 1,89 (d, J= 10,4 Hz, 3H), 1,12 — 1,01 (m, 3H), 0,97 — 0,83 (m,
3H).

Va 51 mg (46,36%) 4-(4-acryloylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflophenyl)- 6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chét ddng phan rira giai tht hai, “Hop chét 12-2”) dudi
dang chit rin mau vang. LCMS: m/z =656 [M+1]".

'H NMR (400 MHz, DMSO-ds) & 8,57 (s, 1H), 8,44 (d, J= 4,9 Hz, 1H), 7,24
(t, J= 4,7 Hz, 1H), 6,92 (dd, J= 16,6, 10,4 Hz, 1H), 6,21 (dd, /= 16,6, 2,5 Hz, 1H),
5,88 (s, 2H), 5,77 (dd, J = 10,3, 2,4 Hz, 1H), 3,89 (d, J = 25,8 Hz, 8H), 2,73 — 2,64
(m, 1H), 1,89 (d, J= 10,5 Hz, 3H), 1,08 (dd, J= 6,8, 2,6 Hz, 3H), 0,90 (dd, /= 19,2,
6,7 Hz, 3H).

Vidu 13
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4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1, 8-
naphtyridin-3-carbonitril (“Hop chét 13”);
(P)-4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril; va
(M)-4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,4,5 ,6-
tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril

va
Buéc 1. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-  6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 13”)

Binh day tron dung tich 20 mL duoc dat 4-((3S,5R)-4-acryloyl-3,5-
dimetylpiperazin-1-y1)-6,7-  diclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (0,312 g, 0,58 mmol), 2,3,4,5-tetraflo-6-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (0,601 g, 2,07 mmol), Pd(pphs)s
(0,125 g, 0,11 mmol), Na2COs (0,189 g, 1,78 mmol), dioxan (8 mL) va nuéce (2 mL).
Hon hop phéan tmg dugc khudy & nhiét do 80°C trong 1 gio. Hon hop phén tng duge
loc va ¢ trong moi truong chan khong. Phén cin duoc tinh ché bing phuong phap
Prep-HPLC CH3CN/H2O(NH4HCO3 0,05%)(thé tich/thé tich= 2/1). BuGc nay thu
duoc 0,132 g (34%) 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-y1)-7-(2-amino-
3,4,5,6- tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (“Hop chét 13”) dué6i dang chat ran mau vang.
LCMS: m/z =668 [M+1]".
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'H NMR (400 MHz, CD;0D) 5 8,85 (s, 1H), 8,67 (d, J = 5,8 Hz, 1H), 7,85 (d,
J=5.9 Hz, 1H), 6,94 — 6,81 (m, 1H), 6,33 (d, J= 16,6 Hz, 1H), 5,84 (d, J= 10,8 Hz,
1H), 4,78 (s, 2H), 4,09 — 3,95 (m, 2H), 3,95 — 3,81 (m, 2H), 3,13 — 2,99 (m, 1H), 2,33
~ 2,18 (m, 3H), 1,68 — 1,59 (m, 6H), 1,36 — 1,24 (m, 3H), 1,23 — 1,09 (m, 3H).

Bude 2. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-  6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chét ddng phan rra giai thtr nhét, “Hop chét 13-17) & 4-
((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-y1)-7- (2-amino-3,4,5,6-tetraflophenyl)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (chit ddng phan rira giai thtt hai, “Hop chét 13-27)

Hon hop cua 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-amino-
3.,4,5,6-tetraflo phenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril chit ddng phan atrop (930 mg, mdt vai mé)
duoc tinh ché bang phuong phép Chiral-Prep-HPLC v6i cic didu kién sau: Cot,
CHIRALPAK IA, 3cm x 25¢cm, 5um; pha dong, Hex : EtOH=80:20; Budc song phat
hién, UV 220nm. Budc nay thu dugc 424 mg (45,59%) 4-((3S,5R)-4-acryloyl-3,5-
dimetylpiperazin-1-yl)-7-(2-amino-3,4,5,6-tetraflophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-o0xo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (chdt ddng phéan
rira giai thtt nhét, “Hop chit 13-1”) dudi dang chit rdn mau vang. LCMS: m/z =668
[M+1]".

'H NMR (400 MHz, CD;0D) & 8,83 (s, 1H), 8,52 (d, J= 5,3 Hz, 1H), 7,47 (d,
J=52 Hz, 1H), 6,88 (dd, J = 16,7, 10,6 Hz, 1H), 6,33 (dd, J = 16,7, 1,9 Hz, 1H),
5,84 (dd, J = 10,6, 1,9 Hz, 1H), 4,77 (s, 2H), 4,10 — 3,94 (m, 2H), 3,91 — 3,79 (m,
2H), 2,81 — 2,83 (m, 1H), 2,08 — 2,10(m, 3H), 1,65 (t, J = 6,0 Hz, 6H), 1,26 — 1,19
(m, 3H), 1,01 — 1,02 (m, 3H).

Va 372 mg (40,00%) 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-7-(2-
amino-3,4,5,6- tetraflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (chit dong phan rira giai thts hai, “Hop chat 13-
27) dudi dang chit rin mau vang. LCMS: m/z =668 [M+1]".

'H NMR (400 MHz, CD;0D) & 8,83 (s, 1H), 8,52 (d, J=5,3 Hz, 1H), 7,47 (d,
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J =52 Hz, 1H), 6,88 (dd, J = 16,7, 10,6 Hz, 1H), 6,33 (dd, J = 16,7, 1,9 Hz, 1H),
5.84 (dd, J = 10,6, 1,9 Hz, 1H), 4,77 (s, 2H), 4,10 — 3,94 (m, 2H), 3,91 — 3,79 (m,
2H), 2,82 — 2,83 (m, 1H), 2,09 — 2,11 (m, 3H), 1,65 (t, J = 6,0 Hz, 6H), 1,26 — 1,19
(m, 3H), 1,04 — 1,06 (m, 3H).

Vidu 14

4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5 ,6-tetraflophenyl)-6-clo-
1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chit 14”)

Budce . 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-clo-  1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 14”)

Ong bit kin dung tich 20 mL d& dugc dan loc va duy tri v4i khi quyén nito tro,
duwoc  dat  (R)-4-(4-acryloyl-3-metylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (353 mg, 0,67
mmol), 2,3,4,5-tetraflo-6-(4,4,5,5-tetrametyl- 1,3,2- dioxaborolan-2-yl)anilin (604
mg, 2,08 mmol), Pd(PPhs)s (185 mg, 0,16 mmol), Na,COs (235 mg, 2,22 mmol),
dioxan (7 mL) va nuéc (0,7 mL). Hon hop phén ung duge khudy & nhiét do 80°C
trong 1 gio. Hdn hop phan Gng duge loc va ¢d trong moi truong chan khong. Hon
hop phan tng dugc cd trong mdi truong chén khong. Phén cin duoc tinh ché bing
phuong phap Prep-HPLC (CH;CN/H,O (thé tich/thé tich= 7/3)). Budc nay thu dugc
29 mg (hi€u suat 7%) 4-((R)-4-acryloyl-3-metylpiperazin-1-yl)-7-(2-amino-3,4,5,6-
tetraflophenyl)-6-  clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1 ,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 14”) duéi dang chét rin mau vang. LCMS: m/z
=654 [M+1]".

89

89/145



49824

'H NMR (400 MHz, CDs0D) 8 8,50 (d, J= 52,4 Hz, 2H), 7,27 (s, 1H), 6,96 —
6.66 (m, 1H), 6,29 (d,J = 16,2 Hz, 1H), 5,83 (d, J= 9,6 Hz, 1H), 4,70 — 4,43 (m, 1H),
4.18 — 4,08 (m, 4H), 3,70 — 3,60 (m, 2H), 2,82 — 2,48 (m, 1H), 2,03 (s, 3H), 1,48 -
1,40 (m, 3H), 1,24 — 0,84 (m, 6H).

Vidu 15
4-((S)-4-acryloyl-2-metylpiperazin-1-y1)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (“Hop chét 15”);
(P)-4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflopheny1)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril; va
(M)-4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-
6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril

va
Bude 1. (S)-4-(4-acryloyl-2-metylpiperazin-1-y1)-7-(5-amino-2,3,4-triflophenyl)-6-
clo-1-(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-

carbonitril

Binh d4y tron dung tich 20 mL da duoc dan loc va duy tri v6i khi quyén nito
tro duoc dit (S)-4-(4-acryloyl-2-metylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (0,310 g, 0,59
mmol), axit (5-amino-2,3,4-triflophenyl) boronic (0,285 g, 1,49 mmol), Pd(PPh3)4
(0,085 g, 0,073 mmol), NaxCO3 (0,126 g, 1,19 mmol), dioxan (8 mL) vanuéc (2 mL).
Hdn hop phéan ung duge khudy & nhiét do 80°C trong 1 gio. Hon hop phén tmg dugc
loc va ¢0 trong moi truong chan khong. Phén cin duoc tinh ché bang phuong phap
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Prep-HPLC CH3;CN/HO(NH4HCO;3 0,05%)(thé tich/thé tich=2/1). Budc nay thu
duoc 135 mg (35%) (S)-4-(4-acryloyl-2-metylpiperazin-1-yl)-7-(5-amino-2,3,4-
triflopheny1)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril duéi dang chét rin mau vang. LCMS: m/z =636 [M+1]".

Budc 2. 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflopheny1)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (“Hop chét 15”)

Ong bit kin dung tich 8 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
dugc dit (S)-4-(4-acryloyl-2-metylpiperazin-1-yl)-7-(5-amino-2,3,4-triflopheny1)-6-
clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (0,123 g,193,376 pmol), NCS (0,053 g, 396,906 umol) va AcOH (2 mL).
Hdn hop duoc khudy trong qua dém & nhiét do trong phong. Sau d6 phan tmg duoc
dung bang cach bo sung dung dich natri bicarbonat chira nuge bao hoa (100 mL).
Dung dich thu duge dugc chiét bang etyl axetat (3 x 100 mL), cac 16p hitu co dugc
két hop va co trong moi truong chan khong. San pham tho thu dugc duge tinh ché
thém béng cot Cig duge rira gidi véi ACN/H,O(NHsHCO;3 0,15%) (thé tich/thé tich=
30%~80%). Budc nay thu dugc 55 mg (hiéu sudt 42%) 4-((S)-4-acryloyl-2-
metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chit 157)
dudi dang chét rin mau vang. LCMS: m/z = 670 [M+1]".

'H NMR (400 MHz, CD30D) & 8,54 (s, 1H), 8,41 (d, J = 4,8 Hz, 1H), 7,24
(dd, J= 11,5, 5,9 Hz, 1H), 6,98 — 6,74 (m, 1H), 6,33 (d, /= 16,3 Hz, 1H), 5,84 (d, J
= 10,5 Hz, 1H), 4,69 — 3,97 (m, 5H), 3,78 — 3,52 (m, 2H), 2,86 — 2,56 (m, 1H), 2,12
~ 1,88 (m, 3H), 1,47 — 1,30 (m, 3H), 1,25 — 1,10 (m, 3H), 1,07 — 0,88 (m, 3H).

Budce 2. 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-
triflophenyl)-6- clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chét ddng phén rta giai thir nhat, “Hop chat 15-17) & 4-
((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino- 2-clo-4,5,6-triflophenyl)-6-clo-
1-(2-isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-
carbonitril (chit ddng phan rira giai thtr hai, “Hop chit 15-2”)
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Hon hop cua 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-
4,5,6-triflophenyl)-6  -clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3-carbonitril chit ddéng phan atrop (53 mg) duoc tinh ché bing
phuong phap Chiral-Prep-HPLC véi cac diéu kién sau: Cot, CHIRALPAK IF, 2cm x
25cm, 5um pha déng, (Hex : DCM=3:1) : EtOH(thé tich/thé tich= 9:1); Budc song
phat hién, UV 220nm. Buéc ndy thu dugc 20 mg (49%) 4-((S)-4-acryloyl-2-
metylpiperazin-1-yl)-7-(3-amino-2-clo-4,5,6-triflophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (chit ddng phan
rira giai thtt nhét. “Hop chat 15-1) du6i dang chit rin mau vang. LCMS: m/z =670
[M+1]".

'H NMR (400 MHz, CDsOD) & 8,56 (s, 1H), 8,43 (d, J = 5,0 Hz, 1H), 7,28 (t,
J=4.9 Hz, 1H), 6,99 — 6,79 (m, 1H), 6,35 (d, /= 18,0 Hz, 1H), 5,87 (d, J= 10,7 Hz,
1H), 4,68 — 4,06 (m, 5H), 3,78 — 3,56 (m, 2H),2,69 — 2,56 (m, 1H), 2,09 (d, J=9,8
Hz, 3H), 1,42 (s, 3H), 1,17 (d, J= 6,8 Hz, 3H), 0,98 (dd, J= 18,6, 6,8 Hz, 3H).

Va 17 mg (45%) 4-((S)-4-acryloyl-2-metylpiperazin-1-yl)-7-(3-amino-2-clo-
4,5.6- triflophenyl)-6-clo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-
1,8-naphtyridin-3-carbonitril (chét ddng phan rira giai tht hai, “Hop chat 15-2) dudi
dang chit rin mau vang. LCMS: m/z =670 [M+1]*.

'H NMR (400 MHz, CDsOD) 8 8,56 (s, 1H), 8,44 (d, J= 5,0 Hz, 1H), 7,26 (1,
J=5.4Hz, 1H), 6,87 (d, J= 27,5 Hz, 1H), 6,97 — 6,80 (m, 1H), 5,87 (d, J= 11,5 Hz,
1H), 4,65 — 4,05 (m, SH), 3,78 — 3,57 (m, 2H), 2,88 — 2,78 (m, 1H), 1,95 (d, /= 12,5
Hz, 3H), 1,44 — 1,34 (m, 3H), 1,22 (d, J= 6,7 Hz, 3H), 1,03 (dd, J = 11,9, 6,8 Hz,
3H).

Céc hop chat dudi day co thé dugc tong hop theo phuong phap tuong ty nhu

duge mo ta trong cac vi du dé cap ¢ trén:
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Vidu A

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-6-flophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chat A”)

Hop chat A
Buéc 1. 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-

naphtyridin-3- carbonitril.
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Binh ddy tron dung tich 50 mL da duoc dan loc va duy tri v6i khi quyén nito
tro, duoc dat 6,7-diclo-4-hydroxy-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-
dihydro-1,8-naphtyridin-3-carbonitril (980 mg, 2,51 mmol), POCls (1150 mg, 7,50
mmol), DIEA (1,32 g, 10,21 mmol) va axetonitril (12 mL). Hon hop duoc khudy &
nhiét dd 80°C trong 2 gid. Hon hop phén tng duge lam lanh xubng nhiét do trong
phong va co trong moi trudng chan khong. Budc nay thu duoc 4,6,7-triclo-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8- naphtyridin-3-carbonitril ma

duoc sir dung truc tiép trong budc tiép theo.

Budce 2. tert-butyl 4-(6,7-diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro-1,8- naphtyridin-4-yl)piperazin-1-carboxylat

Binh day tron dung tich 100 mL da duoc dan loc va duy tri v6i khi quyén nito
tro, duoc dat 4,6,7-triclo-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo0-1,2- dihydro-
1,8-naphtyridin-3-carbonitril (1,20 g, thd), axetonitril (20 mL), DIEA (660 mg, 5,10
mmol) va tert-butyl piperazin-1-carboxylat (0,57 g, 3,06 mmol). Hon hop phan tng
duoc khudy trong 2 gio & nhiét do trong phong. Sau d6 phan ng dugc dimg bing
cach bd sung nuéc (50 mL). Dung dich thu duge duoc chiét bang etyl axetat (3 x 50
mL), cac 16p hitu co dugce két hop va dugc rira bang nudc mubi (50 mL), duoc lam
kho trén Na,SO4 khan, dugc loc va ¢d trong moi truong chan khong. Phén can dugc
tinh ché bang phuong phép cot silica gel duoc rira gidi v6i EA/hexan (thé tich/thé
tich= 30%~70%). Budc nay thu dugc 0,92 g (65% trong hai budc) tert-butyl 4-(6,7-
diclo-3-xyano-1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-4-yl)piperazin-1-carboxylat dudi dang chét rin mau vang. LCMS: m/z =
557 [M+17".

Bude 3. 4-(4-acryloylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-yl)-
2-0x0-1,2- dihydro-1,8-naphtyridin-3-carbonitril

Ong bit kin dung tich 50 mL da duogc dan loc va duy tri v6i khi quyén nito tro,
dwoc dit tert-butyl 4-(6,7-diclo-3-xyano- 1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-
1,2-dihydro-1,8-naphtyridin-4-yl)piperazin-1-carboxylat (920 mg, 1,65 mmol), TFA
(4 ml) va DCM (15 mL). Hon hop phan ung duge khudy & nhiét d6 trong phong trong

2 gio. Hon hop phan ang duoc ¢d trong moi truong chén khong. Phan cin duoc hoa
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tan bang DCM (15 mL) trong binh ddy tron dung tich 50 mL, sau d6 dén bd sung
DIEA (1,02g, 10,08 mmol). Hon hgp phén tmg dugc lam lanh xubng 0°C va acryloyl
clorua (190 mg, 2,09 mmol) dugc bd sung vao. Hon hop duge khudy & nhiét d trong
phong trong 2 gid. Sau d6 phan Umg dugc dung bing cach bd sung nuéc (30 mL).
Dung dich thu dugc dugce chiét bang etyl axetat (3 x 50 mL), cac 16p hitu co duge két
hop va dugc roa béng nude mudi (30 mL), duge 1am kho trén NaSO4 khan, duoc loc
va ¢d trong moi truong chan khong. Phin cin duge tinh ché bang phwong phap cot
silica gel dugc rira gidi véi EA/hexan (thé tich/thé tich=40%~80%). Budc nay thu
dugc 0,86 g (thd) 4-(4-acryloylpiperazin-1-y1)-6,7-diclo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril du¢i dang chét
ran mau vang. LCMS: m/z = 511 [M+1]*.

Budce 4. 4-(4-acryloylpiperazin-1-yl)-7-(2-amino-6-flophenyl)-6-clo-1-(2-isopropyl-
4-metyl pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chét
AY)

Ong bit kin dung tich 20 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
dugc dat 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
y1)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (99 mg, 0,19 mmol), 3-flo-2-
(4,4,5,5- tetrametyl-1,3,2-dioxaborolan-2-yl)anilin (78 mg, 0,33 mmol), Pd(PPhs)4
(44 mg, 0,03 mmol), Na,COs (65 mg, 0,61 mmol), dioxan (4 mL) va nude (1 mL).
Hon hop phan tmg dugc khudy & nhiét do 90°C trong 2 gid. Hon hop phan tmg duge
loc va ¢6 trong moi truong chin khong. Phén cin duge tinh ché bing phuong phép
Prep-HPLC CH3CN/H20 (thé tich:thé tich= 1/1)). Budc nay thu dugc 12 mg (10%)
4-(4-acryloylpiperazin-1-yl)-7-(2-amino-6-flophenyl)-6-clo-1-(2-isopropyl-4-
metylpyridin-3-yl)-2- oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (“Hop chét A”)
dudi dang chét rin mau vang. LCMS: m/z = 586 [M+1]".

'H NMR (400 MHz, CDs0D) 8 8,52 (s, 1H), 8,46 (d, J = 5,0 Hz, 1H), 7,29 (d,
J =47 Hz, 1H), 7,11 (d, J = 6,6 Hz, 1H), 6,89 (dd, J = 16,7, 10,6 Hz, 1H), 6,56 —
6.49 (m, 1H), 6,38 — 6,30 (m, 2H), 5,90 — 5,81 (m, 1H), 4,18 — 3,84 (m, 8H), 2,82 —
2,70 (m, 1H), 2,08 — 1,98 (m, 3H), 1,19 (t, J= 7,1 Hz, 3H), 1,10 - 0,93 (m, 3H).

Amgen 6
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4-(4-acryloylpiperazin-1-y1)-6-clo-7-(2-flophenyl)-1-(2-isopropyl-4-metylpyridin-3-
y1)-2-ox0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (*Amgen 6)
|
(6}
T
)
~-C

Cl x N
P
N” "N” 7O
E

73
SN

Amgen 6

Bude 1. 4-(4-acryloylpiperazin-1-yl)-6-clo-7-(2-flophenyl)-1-(2-isopropyl-4-
metylpyridin- 3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril

Ong bit kin dung tich 8 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duoc dat 4-(4-acryloylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-4-metylpyridin-3-
y1)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (75 mg, 0,15 mmol), axit (2-
flophenyl) boronic (56 mg, 0,40 mmol), Pd(dppf)Cl> (25 mg, 34,17 umol), NaxCOs3
(69 mg, 0,65 mmol), dioxan (1 mL) va nuéc (0,2 mL). Hon hop phén g duge khudy
& nhiét do 90°C trong 2 gio. Hon hop phan tmg duoc loc va c6 trong mdi trudng chan
khéng. Phan cin dugc tinh ché bang phuwong phép cot silica gel dugc rira giai véi
EA/hexan (thé tich/thé tich= 7/3). Chét 16ng gom dugc duge cd trong moi truong
chan khong. Phan cin dugce tinh ché bang phuong phap Prep-HPLC CH3;CN/H20 (thé
tich/thé tich=3/2). Budc nay thu dugc 22 mg 4-(4-acryloylpiperazin-1-yl)-6-clo-7-(2-
flophenyl)-1-(2-isopropyl-4- metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-
3-carbonitril (“Amgen 6) duéi dang chét rdn mau vang. LCMS: m/z = 571 [M+1]".

'H NMR (400 MHz, CDs0D) § 8,52 (s, 1H), 8,43 (d, ] = 5,0 Hz, 1H), 7,54 -
7,46 (m, 1H), 7,32 — 7,13 (m, 4H), 6,89 (dd, J = 16,7, 10,6 Hz, 1H), 6,33 (d, ] = 16,7
Hz, 1H), 5,86 (d, J = 10,6 Hz, 1H), 4,15 — 3,90 (m, 8H), 2,79 — 2,65 (m, 1H), 2,04 (s,
3H), 1,19 (d, ] = 6,8 Hz, 3H), 1,00 (d, J = 6,7 Hz, 3H).

Hdn hop cta 4-(4-acryloylpiperazin-1-yl)-6-clo-7-(2-flophenyl)-1-(2-
isopropyl-4- metylpyridin-3- yl)-2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril
chét dong phan atrop (1,59 g) duoc tinh ché bang phuong phap Chiral-Prep-HPLC
v6i cac diéu kién sau: Cot, CHIRAL Cellulose-SB, 3cm x 25cm, Sum; pha dong,
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CO», IPA:ACN=1:1; Bo do, UV 254nm. Budgc nay thu duge 739 mg (46%) 4-(4-
acryloylpiperazin-1-yl)-6-clo-7-(2-flophenyl)-1-(2-isopropyl-4-metylpyridin-3-y1)-
2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril (chit déng phan rira gidi thir nhét,
“Amgen 6-1) duéi dang chét rin mau vang; LCMS: m/z = 571 [M+1]".

Va 709 mg (45%) 4-(4-acryloylpiperazin-1-yl)-6-clo-7-(2-flophenyl)-1-(2-
isopropyl-4-mety]l pyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril
(chit ddng phan rira giai thir hai, “Amgen 6-2”) dudi dang chét rin mau vang; LCMS:
m/z =571 [M+1]".

'H NMR (400 MHz, CDs0D) & 8,50 (s, 1H), 8,41 (d, J= 5,0 Hz, 1H), 7,52 —
737 (m, 1H), 7,30 — 7,08 (m, 4H), 6,87 (dd, J = 16,8, 10,6 Hz, 1H), 6,38 — 6,24 (m,
1H), 5,83 (dd, J = 10,6, 1,8 Hz, 1H), 4,09 — 3,82 (m, 8H), 2,78 — 2,63 (m, 1H), 2,02
(s, 3H), 1,16 (d, J = 6,8 Hz, 3H), 0,98 (d, J = 6,8 Hz, 3H).

Amgen 6.3

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-6-flophenyl)-6-clo-1-(4,6-
diisopropylpyrimidin-5-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril
(“Amgen 6.3”)

Amgen 6.3

4-(4-acryloylpiperazin-1-yl)-7-(2-amino-6-flophenyl)-6-clo-1-(4,6-
diisopropylpyrimidin-5-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3 -carbonitril
(“Amgen 6.3”) duoc didu ché theo phwong phap da c6 dudi dang chét rin mau vang.
LCMS: m/z =615 [M+1]".

TH NMR (400 MHz, DMSO-ds) § 9,09 (s, 1H), 8,48 (s, 1H), 7,05 (4, /=78
Hz, 1H), 6,93 (dd, J = 16,6, 10,4 Hz, 1H), 6,44 (d, J = 8,3 Hz, 1H), 6,31 (t, /= 8,9
Hz, 1H), 6,21 (dd, J= 16,7, 2,4 Hz, 1H), 5,77 (dd, J= 10,4, 2,4 Hz, 1H), 5,08 (s, 2H),
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3,90 (m, 8H), 2,90 — 2,74 (m, 1H), 2,70 — 2,55 (m, 1H), 1,07 (dd, J = 12,2, 6,7 Hz,
6H), 1,00 (d, J= 6,6 Hz, 3H), 0,86 (d, J = 6,7 Hz, 3H).

Amgen 7.3

4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-clo-7-(2-flopheny1)-1-(2-
isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril
(“Amgen 7.37)

o)
"/.,[N].n‘\
N
Cl X CN
L~
N~ 'N” "0

F / '

N

Amgen 7.3

Bude 1. 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-clo-7-(2-flophenyl)-1-
(2- isopropyl-4-metylpyridin-3-y1)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril.

Ong bit kin dung tich 20 mL da dugc dan loc va duy tri v6i khi quyén nito tro,
duogc dat 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6,7-diclo-1-(2-isopropyl-
4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-3-carbonitril (109 mg, 0,20
mmol), (axit (2-flophenyl) boronic (110 mg, 0,79 mmol), Pd(PPhs)s (85 mg,
0,073mmol), Na,COs (69 mg, 0,65 mmol), dioxan (6mL) va nudc (2 mL). Hon hop
phan tmg dugc khudy & nhiét d6 80°C trong 4 gid. Sau d6 phan tmg dwgc dimg bang
cach bd sung nuée (100 mL). Dung dich thu duge duge chiét bang etyl axetat (3 x
100 mL), cac 16p hitu co dugc két hop va dugc rira bing nude mudi (100 mL), dugc
lam kho trén NaaSO4 khan, dugc loc va ¢6 trong mdi trudng chan khong. Phan cin
duoc tinh ché bing phuong phap Prep-HPLC (CH3CN/H20 (thé tich/thé tich=1/1).
Bugc nay thu duge 31 mg (26% trong hai budc) 4-((3S,5R)-4-acryloyl-3,5-
dimetylpiperazin-1-yl)-6-clo-7- (2-flophenyl)-1-(2-isopropyl-4-metylpyridin-3-yl)-
2-0x0-1,2-dihydro-1,8-naphtyridin-3-carbonitril(“Amgen 7.3”) dué¢i dang chat rén
mau vang. LCMS: m/z = 599 [M+1]".

'H NMR (400 MHz, CDs0D) 5 8,80 (s, 1H), 8,44 (d, J = 5,0 Hz, 1H), 7,48
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(dd, J= 8,4, 4,6 Hz, 1H), 7,40 — 7,22 (m, 4H), 6,98 — 6,85 (m, 1H), 6,35 (d, J = 16,5
Hz, 1H), 5,86 (d, J= 10,6 Hz, 1H), 4,79 (s, 2H), 4,14 — 3,79 (m, 4H), 2,80 — 2,74 (m,
1H). 2,05 (s, 3H), 1,68 (d, J="7,0 Hz, 6H), 1,19 (d, J = 6,8 Hz, 3H), 1,01 (d, J=6,7
Hz, 3H).

Hon hop cia 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-clo-7-(2-
flophenyl)-1-(2- isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-naphtyridin-
3-carbonitril chit ddng phan atrop (1,48 g) duoc tinh ché bang phuong phap Chiral-
Prep-HPLC véi cac diéu kién sau: Cot, CHIRAL Cellulose-SB, 3cm x 25¢cm, Sum;
pha dong, Hex/EtOH =(thé tich/thé tich= 50/50); BuGc song phat hién, UV 254nm.
Budc nay thu duoc 625 mg (42%) 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-
6-clo-7-(2-flophenyl)-1-(2-  isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (cht ddng phén rta giai thtr nhit, “Amgen 7.3-17) dudi
dang chit ran mau vang; LCMS: m/z = 599 [M+1]".

'H NMR (400 MHz, CD;0D) & 8,68 (s, 1H), 8,32 (d, J = 5,0 Hz, 1H), 7,42 -
7,30 (m, 1H), 7,23 — 7,01 (m, 4H), 6,78 (dd, J = 16,7, 10,6 Hz, 1H), 6,22 (dd, J =
16.7. 1,9 Hz, 1H), 5,73 (dd, J = 10,6, 1,9 Hz, 1H), 4,66 (s, 2H), 3,99 — 3,83 (m, 2H),
3,74 —3,72 (m, 2H), 2,63-2,61 (m, 1H), 1,93 (s, 3H), 1,55 (d, J = 7,0 Hz, 6H), 1,10 -
1,08 (m, 3H), 0,90-0,89 (m, 3H).

Va 669 mg (45%) 4-((3S,5R)-4-acryloyl-3,5-dimetylpiperazin-1-yl)-6-clo-7-
(2-flophenyl)- 1-(2-isopropyl-4-metylpyridin-3-yl)-2-oxo-1,2-dihydro-1,8-
naphtyridin-3-carbonitril (chat ddng phan rira giai thit hai, “Amgen 7.3-2”) dudi dang
chét rén mau vang; LCMS: m/z = 599 [M+1]*.

'H NMR (400 MHz, CD;0D) & 8,80 (s, 1H), 8,43 (d, J = 5,0 Hz, 1H), 7,57 —
7.41 (m, 1H), 7,37 — 7,07 (m, 4H), 6,90 (dd, J = 16,7, 10,6 Hz, 1H), 6,34 (dd, J =
16.7. 1,9 Hz, 1H), 5,85 (dd, J = 10,6, 1,9 Hz, 1H), 4,78 (s, 2H), 4,07 — 3,98 (m, 2H),
3.86 — 3.84 (m, 2H), 2,76 — 2,74 (m, 1H), 2,05 (s, 3H), 1,68— 1,66 (m, 6H), 1,12 -
1,10(m, 3H), 0,91-0,89 (m, 3H).

Thi nghiém duoc ly
1. Thir nghiém trao ddi nucleotit dugc xtic tac bang SOS1
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HIS-KRAS(G12C, aa 2-185, Sino biological) dugc pha loang dén 5 pM trong
dung dich dém EDTA (HEPES 20 mM, d¢ pH = 7,4, NaCl 50 mM, EDTA 10 mM,
Tween-20 0,01% (thé tich/thé tich)) va dugc u trong 30 phut ¢ nhiét do 25°C. HIS-
KRAS duoc xt I so bd bdng EDTA (G12C) duge pha lodng dén 12 nM trong dung
dich dém tht nghiém (HEPES 25 mM, d¢ pH = 7.4, NaCl 120 mM, MgCl> 5 mM,
DTT 1 mM, Tween 20 0,01% (thé tich/thé tich), BSA 0,1% (trong luong/thé tich))
chira GDP 120 nM (Sigma) va MAb khéang 6HIS-Tb cryptate Gold(Cisbio) va dugc
u trong 1 gio' & nhiét do 25°C dé tao ra HIS-KRAS dugc nap GDP (G12C). HIS-
KRAS dugc nap GDP (G12C) nay dugc u so bd véi hop chit da pha lodng trong dia
384 16 (Greiner) trong 1 gio, sau do6 tinh ché SOS1 ExD (dudi Flag, aa 564-1049) va
BODIPY™ FL GTP (Invitrogen) duoc bd sung vao 18 thir nghiém (Nong do cubi
cung: HIS-KRAS 3 nM (G12C), SOS1 ExD 2 uM, BODIPY™ FL GTP 80 nM, 21
ng/mL MAb khang 6HIS-Tb cryptate Gold) va dugc u trong 4 gi¢ ¢ nhiét do 25°C.
Sau do céc tin hiéu TR-FRET duoc doc trén b doc vi dia da ché d6 Tecan Spark. Céc
tham s6 12 F486: Kich thich 340 nm, Phat xa 486 nm, D¢ tré thoi gian 100 ps, Thoi
gian tich hop 200 ps; F515: Kich thich 340 nm, Phat xa 515 nm, Do tré thoi gian 100
us, Thor gian tich hop 200 ps. Ty 16 TR-FRET dbi v6i timg 13 riéng 1¢ duoc tinh bing
déng thire: ty 16 TR-FRET = (tin hiéu F515/tin hiéu F486)*10000. Sau d6 sb lidu dugc
phan tich bang cach sir dung m6 hinh logic 4 tham s6 dé tinh cac gia tri ICso. Cac két
qua cua thtr nghiém trao d6i nucleotit dugc xtc tac bang SOS1 duge néu trong Bang

8 dudi day:
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Béang 8
Hop chét ICsp trao ddi nucleotit dugc xtic tac bang SOS1 (nM)

Hop chét 1 3,06
Hop chat 1-1 14,1
Hop chit 1-2 1,41
Hop chét 2 6,66
Hop chat 3 3,67
Hop chét 4 3,48
Hop chit 5 5,97
Hop chit 6 1,51
Hop chat 7 14,9
Hop chit 8 6,68
Hop chat 9 2,30
Hop chit 10-1 43,9
Hop chit 10-2 4,16
Hop chét 11-1 29,6
Hop chét 11-2 2,11
Hop chét 12 3,85
Hop chit 12-1 16,0
Hop chét 12-2 2,01
Hop chat 13 6,63
Hop chit 13-1 2,73
Hop chét 13-2 11,5
Hop chét 14 3,56
Hop chit 15-1 6,87
Hop chit 15-2 83,9
Hop chit A 1,69
Amgen 6 4,40
Amgen 6.3 2,717
Amgen 7.3 10,5

T Bang 8, ¢6 thé thdy rang cac hop chét tiéu bidu trong sang ché c6 hoat tinh

{rc ché su trao ddi nucleotit duogc xuc tac béng SOS1 tét hon.

2. Thir nghiém Phospho-ERK 1/2(THR202/TYR204) HTRF

Cac té bao NCI-H358 bidu hién KRAS G12C dugc nudi cdy trong moi truong

132

RPMI 1640 (Gibco) chita huyét thanh bao thai bd 10% (Gibco). Céc té bao NCI-
H358 trong moi trudng nudi cdy duoc gieo cdy trong dia 96 156 & ndng do bang 40.000
t& bao/13 va sau d6 dit trong ti & té bao 37°C/5% CO; dé i qua dém. Ngay tiép theo,

mdi truong nudi cdy duge loai bé va hop chit da pha lodng trong moi trudng thir
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nghiém (RPMI 1640, FBS 0,1%) duoc bd sung trong tirng 16. Sau 2 gid U trong ti 0
té bao 37°C/5% CO,, mdi trudng thir nghiém trong dia 96 16 dugc loai bo, sau d6 50
uL dung dich dém phan giai c6 bd sung chit phan img phong bé 1X (Cisbio) dugc bd
sung vao va céac dia nay dugc 0 ¢ nhiét d6 25°C trong 45 phut kém lic. 10 pL chét
phan giai té bao tir dia 96 15 dwgc chuyén sang dia 384 18 (Greiner) chira 2,5 pL/16
khang thé da tron so HTRE® (Cisbio 64AERPEH). U 4 gi & nhiét d 25°C va sau
do doc céc tin hiéu HTRF trén bd doc vi dia da ché d6 Tecan Spark. Dit liéu duge
phan tich bang cach sir dung m6 hinh logic 4 tham s6 dé tinh gia tri ICso. Céc két qua
ctia thir nghiém Phospho-ERK 1/2(THR202/TYR204) HTRF dugc néu trong Bang 9

dudi day:
Bang 9
Hop chét p-ERK ICso(nM)

Hop chét 1 16,4
Hop chét 1-1 176
Hop chét 1-2 10,2
Hop chit 2 33.6
Hop chit 3 21,4
Hop chat 4 40,1
Hop chit 5 141
Hop chit 6 25,1
Hop chit 8 48,0
Hop chit 9 26,3
Hop chit 10-1 217
Hop chit 10-2 22,0
Hop chit 11-1 258
Hop chit 11-2 23,6
Hop chét 12 39.7
Hop chit 12-1 117
Hop chit 12-2 12,3
Hop chit 13 87,0
Hop chit 13-1 21,8
Hop chit 13-2 138
Hop chit 14 37,6
Hop chit 15-1 44,0
Hop chét 15-2 327
Hop chit A 14,2
Amgen 6 29.9
Amgen 6.3 20,1
Amgen 7.3 44,5
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T Bang 9, c6 thé thdy rang cac hop chit tiéu biéu trong sang ché co hoat tinh

&e ché su phosphoryl héa cia ERK1/2 té bao NCI-H358 t6t hon.

3. Nghién ctru dugc dong hoc & chudt nhét

Muc dich ctia nghién ctru nay 1a nham danh gia céc tinh chét duogc déng hoc cua
hop chit & chudt nhit Balb/c (@) sau khi ding mot liéu don. Vao ngay trude khi dung,
cac con chudt nhit duoc cho nhin d6i qua dém va uéng nuée thoai mai. Cén sdu con
chudt nhit dbi voi tirng hop chit va sdu con chudt nhét nay dugc chia thanh hai nhém
(n=3/nh6m), nhom A va nhém B. Chuot nhat trong nhom A duogc diéu tri béng lidu
don 3mg/kg ctia hop chét (iv). Chudt nhit trong nhém B dugc didu tri bang lidu don
10mg/kg ctia hop chét (po). Péi véi ting con chudt nhét trong nhém A, cdc mau mau
duoc gom vao thoi diém trude khi ding liéu, va vao thoi diém 0,083, 0,25, 0,5, 1, 2,
4,6, 8 va 24 gio sau khi dung lidu. Ddi voi mdi con chudt nhét trong nhom B, cac
mau mau duoc gom vao thoi diém trude khi dung liéu, va vao thoi diém 0,25, 0,5,1,
2,3, 4, 6,8 va 24 gity sau khi dung liéu. Cac mAu méu dugc dit trén da cho dén khi
ly tim dé thu dugc cac mau huyét tuong. Cac miu huyét twong ndy duge bdo quén &
nhiét do -80°C cho dén khi phan tich. Ndng do ciia hop chét trong cdc mau huyét
twong duoc x4c dinh bing cach sir dung phuong phap LC-MS/MS. Céc két qua dugc

néu trong Bang 10 dudi day:
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Bang 10
3 mg/kg, iv 10 mg/kg, po
Hop chat CL Vss Crnax AUCo-24n ]?iﬁd?quga
(mL/phut/kg) (L/kg) (ng/mL) (ng'h/mL)| miéng
(F%)
Hop chét 1 21,4 1,87 1397 4025 51,3
Hop chat 11 7.2 1,0 3340 9587 38
Hop chat 13 9,8 1,4 3013 12763 74
Hop chit 14 10 0,9 4023 10498 63
Hop chét A 65,2 1,13 241 207 8,05
Amgen 6 72 2,6 901 1032 44
Amgen 6.3 32 1,4 1587 1658 32

Tir Bang 10, ¢6 thé thdy ring Hop chét 1, Hop chat 11, Hop chét 13 va Hop chat
14 ¢6 cac tinh chit duge dong hoc uvu viét (chéng han nhu Cmax va AUC cao hon)
trong mo hinh chudt nhét so voi hop chit A, Amgen 6 va Amgen 6.3, ma khién cho
chiing thich hgp hon dé diéu tri cac bénh ung thw ¢6 dot bién KRAS G12C dudi dang

thanh phéan hoat tinh tri liéu qua dudng miéng trong l4m sang.

4. Nghién ctru dugc dong hoc & cho

Muc dich cta nghién ctru nay la nham danh gia céc tinh chit dugc dong hoc
ctia cac hop chét ¢ cho sin thé sau khi dung mot liéu don. Vao ngay trudc khi dung,
cac con ché duoc cho nhin d6i qua dém va udng nudc thoai mai. Cén bén con ché
sin thé dbi véi timg hop chit va bdn con ché nay duoc chia thanh hai nhém (mét duc
(&) va mot cai (Q) trong mdi nhém). Céc con ché trong nhém A duoc didu tri bang
lidu don 1mg/kg ciia hop chét (iv). Cac con ché trong nhom B duge didu tri bang lidu
don 10mg/kg ctua hop chét (po). Pdi véi cac con ché trong nhém A, céc mau mau
duoc gom vao thdi diém truée khi ding lidu, va vao thoi diém 0,083, 0,25, 0,5, 1, 2,
4,6, 8 va24 gio. Dbi vai cac con cho trong nhém B, céc mau méu duoc gom vao thoi
diém trude khi dung lidu, va vao thoi diém 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gio sau khi
ding lidu. Cdc miu mau dugc dit trén dd cho dén khi ly tim dé thu duogc cac mau
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huyét twong. Cdc mau huyét twong ndy duge bao quan & nhiét 49 -80°C cho dén khi
phan tich. Nong d6 ctia hop chét trong cac mau huyét twong duge x4c dinh bang cach

str dung phuong phap LC-MS/MS. Cac két qua duoc néu trong Bang 11 dudi day:

Béang 11
1 mg/kg, iv 10mg/kg, po
«, | Gibi BA qua
Hop chat | . CL Vss | Cmax |AUCoom| dudng
(mL/phat/kg) | (L/kg) |(ng/mL)|(ng'h/mL)| miéng
(F%)
, 3 15,9 0,9 | 3420 | 6724 64,3
Hop chat 1-2
0 18,1 1,1 | 2980 | 5953 65,1
INEE 17,7 137 | 2490 | 7788 83,2
Hop chat 9 75 20,5 172 | 2260 | 6323 78,5
Amoen 6 O 11,8 0,412 | 3690 | 2944 20,9
5 0 15,5 0,543 | 2580 | 1326 12,4
3 239 2,3 8,0 5,1 0,7
Amgen 6.3
0 329 3,1 ; ; ;

Tu Bang 11, ¢c6 thé thdy rang Hop chét 1-2 va Hop chét 9 c6 cac tinh chét duoc
dong hoc uu viét (chéng han nhur Cmax va AUC cao hon) & m6 hinh ché san thé so
v6i Amgen 6 va 6.3, ma khién chung thich hgp hon dé diéu trj bénh ung thu c6 dot
bién KRAS G12C duéi dang thanh phan hoat tinh tri liéu qua dudng miéng trong 1am

sang.

5. Nghién ctru dugc dong hoc & khi dudi dai

Muc dich ctia nghién ctru nay 1a nhdm danh gia cac tinh chét duge dong hoc
ctia cac hop chét ¢ khi dudi dai sau khi dung mot liéu don. Vao ngay trudce khi dung,
cac con khi dugc cho nhin doi qua dém va uéng nuée thoai mai. Can bdn con khi d6i
voi trg hop chét va bén con khi dugc chia thanh hai nhém (mdt duc (&) va mot cai
() trong mdi nhém), nhom A va nhém B. Céc con khi trong nhom A duoc diéu tri
bang lidu don Img/kg cua hop chét (iv). Cac con khi trong nhém B duoc diéu tri bang
lidu don 3mg/kg ctia hop chét (po). i véi cac con khi trong nhom A, céc mau mau

duge gom vao thdi didm trude khi dung lidu, va vao thdi diém 0,083, 0,25, 0,5, 1, 2,
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4,6, 8 va 24 gid. D61 vai cac con khi trong nhém B, céac mAiu mau duge gom vao thoi
diém trudce khi dung lidu, va vao thoi diém 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gio sau khi
dung lidu. Cac mau mau duoc dit trén da cho dén khi ly tdm dé thu duogc cac miu
huyét twong. Cdc mau huyét twong nay dugc bao quan ¢ nhiét d6 -80°C cho dén khi
phan tich. Nong do ctia hop chét trong cac mau huyét trong dwgc xac dinh bang cach

str dung phuong phap LC-MS/MS. Cac két qua dugc néu trong Bang 12 dudi day:

Béang 12
Img/kg, iv 3mg/kg, po
.. | Giosi :
Hop chat tinh CL Vss Cmax | AUCo-24n BA (I]nuiaé;luong
(mL/phatkg) | (L/kg) |(ng/mL)|(ng-h/mL) (F% 3‘%
Hop chét 1-| S 5,25 0,61 | 2030 | 7938 83,5
2 o 7,19 0,86 | 2680 | 6854 98,9
Hop chét 9 d 6,06 0,66 | 2130 | 9697 120
P ? 5,73 0,77 | 1060 | 3741 444

Tir Bang 12, ¢6 thé thdy ring Hop cht 1-2 va Hop chat 9 ¢6 céc tinh chét dugc
dong hoc uu viét (chéng han nhu Cmax va AUC cao hon) & m6 hinh khi, ma khién cho
chiing thich hop hon dé didu tri bénh ung thu c6 dot bién KRAS G12C dudi dang

thanh phan hoat tinh tri liéu qua dudng miéng trong 14m sang.

6. Do hiéu nghiém trong m6 hinh di ghép NCI-H1373

Cac té bao NCI-H1373 (5,0E+06 té bao) duoc tiém dudi da vao suon phai clia
chudt nhit cai khong 1ong BALB/c (6-8 tuan) két hop véi PBS va Matrigel (Corning)
(PBS/Matrigel=1:1(thé tich/thé tich)). Cac con chudt nhit ndy duge theo ddi hing
ngdy va bt ddu do bing thudc cap khi khdi u bit dAu nhin thdy dugc. Thé tich khoi
u dugc tinh bang cach do hai tham s truc giao bang cach sir dung cdng thue: (L * W
%2 trong d6 L va W 1an luot 1a kich thuéce chidu dai va chiéu rong cua khoi u. Khi
thé tich khdi u trung binh dat 150-200 mm?, thi cic con chudt nhat duogc chia nhém
ngAu nhién (n=6/nhém) va dugc diéu tri bing cic hop chét. Thé tich khéi u va trong
lugong chudt nhét duoc do hai 14n mot tudn trong qué trinh diéu tri (~ 3 tuén). Tbc a6

ttc ché su phat trién ctia khéi u dugc tinh bang TGI1% = (1- (Vt-Vto)/(Vc-Veo))*100%,
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trong d6 Ve va Vit 1an luot 1a thé tich khéi u trung binh ctia nhém dbi chimg va nhom
duoc didu tri khi két thac nghién ctru, va Ve va Vio 1An luot 13 thé tich khéi u trung
binh cta nhém ddi chimg va nhém duoc didu tri khi bat ddu nghién ctru. Céc két qua

dugc néu trong Bang 13 dudi day va Fig.8:

Bang 13
Thé tich khéi | Thé tich khoi u
Nhom u khi bat dau, khi két thuc TGI %
, mm? (ngay 21), mm?
Chat dan thudc 193 1879 -
Hop chat 1-2, 10 mg/kg, 193 144 103
QD
Hop chat lé-é, 10mg/kg, 193 63 108

Tir Bang 13 va Fig.8, c6 thé thdy ring Hop chét 1-2 va Hop chat 12-2 ¢6 do hiéu

nghiém wu viét in vivo.

7. Khao sat do an toan trong md hinh di ghép MIA PaCa-2

Cac té bao MIA PaCa-2 (1,0E+07 té bao) dugc tiém dudi da vao suon phai
ctia chudt nhit khong 1ong cai BALB/c (6-8 tuan) két hop v6i PBS va Matrigel
(Corning) (PBS/Matrigel=1:1 (thé tich/thé tich)). Cac con chudt nhit nay duoc theo
d5i hing ngay va bt diu do bing thudce cip khi khdi u bit dAu nhin thdy dwgc. Thé
tich khéi u duge tinh bang cach do hai tham s truc giao bang cach sir dung cong thire
sau: (L * W 2)/2 trong d6 L va W 1An luot 1a kich thude chidu dai va chiéu rong ciia
khéi u. Sau khi chudt nhit duoc chia nhém dé nghién ctru do hiéu nghiém, cac con
chudt nhét con lai (n=6) dugc dung dé khéo sat do an toan. C4c con chudt nhét duoc
diéu tri bang 400mg/kg hop chét 1-2 (po, QD) trong 22 ngay, va trong luong co thé
chudt nhit duoc do hai 1an mot tudn trong qué trinh diéu tri. Trong lwong chudt nhit
thay dbi theo s6 ngay sau khi ching ngira té bao dugc thé hién trén Fig.9. Tu Fig.9,

c6 thé thiy rang hop chat 1-2 ¢6 do an toan t6t.

Cén hiéu rang, néu cong bd don bét ky trong tinh trang k¥ thuét dugc vién dan
vao day; thi viéc vién dan nhu vy khong hinh thanh nén su khéng dinh r%mg cong bd

nay tao mot phan kién thirc tong quat chung trong linh vyc k¥ thuét nay ¢ bat clr qudc
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gia nao. Mac du sang ché d4 duoc mo ta chi tiét phan nao thong qua minh hoa va vi
du nham muc dich hiéu rd hon sang ché, ngudi co hiéu biét trung binh trong linh vuc
ky thuat nay s& hiéu ring mot s6 thay ddi va cai bién nhé c6 thé dugc thyc hién. Do
d6, phan mo ta va céc vi du khong nén dugc hiéu 14 1am gi6i han pham vi cla sang

ché.
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YEU CAU BAO HOQ

1. Hop chit c6 cong thirc dugc chon tu:

chét déng phén lap thé ctia no, chit déng phan atrop cua no, mudi dugc dung cua no,
mubi duge dung cua chit d@)ng phan 1ap thé cta no hoac mudi duogc dung cua chét
ddng phan atrop ctia nd.

2. Duoc phém chira hop chét theo diém 1, chét déng phan 1ap thé ctia né, chét déng
phén atrop cuta nd, mudi duge dung cia n6, mudi duge dung cia chéit ddng phan lap
thé ctia n6 hodc mudi duoc dung cua chat ddng phan atrop cia nd, va it nhat mot ta

dugc dugc dung.
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Fig.7
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