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Linh vie ky thuit dwge dé cap

Sang ché dé& cép dén hop chét di vong hai vong rc ché mién brom c6 cong thirc

(D), duge phim va ché phdm két hop chira hop chit nay.

@)
Tinh trang ky thuit ciia sang ché

Qua trinh axetyl hoa histon lysin 13 qu4 trinh cha yéu dé didu hoa dong qué trinh
phién ma gen dua trén co s& chit nhiém séc. Mién brom (bromdomain - BRD), ma 1a
mdédun ciu tric bdo toan trong protein lién quan dén chdt nhifm sic va histon
axetyltranferaza, da biét 1a mién protein duy nhét nhén dién céc gbc axetyl-lysin trén

protein.

Ho BET chira mién brom chita cic protein bao gdm 4 protein (BRD2, BRD3,
BRD4 va BRD-t) chira cac mién brom néi tiép c6 kha ning gin két véi hai gbc lysin da
dugc axetyl hoa nim gan nhau, 1am gia ting tinh dic hidu ctia qué trinh twong tac nay. Da
co théngl‘béo rang BRD2 va BRD3 lién két véi histon doc theo cac gen da dugc phién ma
mot cach tich cuc va c6 thé tao didu kién thuan loi cho qué trinh kéo dai su phién ma
(Leroy et al, Mol. Cell. 2008 30(1):51 -60), trong khi BRD4 dudng nhu lién quan t6i viéc
b sung phic pTEF-[beta] vao cic gen cb thé cam ung dugc, din dén qua trinh
phosphoryl hoa ARN polymeaza va hidu suit phién mi gia ting (Hargreaves et al, Cell,
2009 138(1): 129-145). Ciing da c6 thong béo ring BRD4 hoic BRD3 c6 thé dung hop
v6i NUT (protein c6 nhan trong tinh hoan) dé tao ra gen dung hgp gy bénh ung thu méi
12 BRD4-NUT hodc BRD3-NUT, & dang khéi u biu mé méi 4c tinh & muc cao (French
et al. Cancer Research, 2003, 63, 304-307 va French et al. Journal of Clinical Oncology,
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2004, 22 (20), 4135-4139). Dit lidu goi ¥ ring protein dung hgp BRD-NUT gép phan vao
qué trinh tao ra chit gay bénh ung thu (Oncogene, 2008, 27, 2237-2242). BRD-t dugc
biéu hién duy nhét trong tinh hoan va budng tring. Pi c¢6 thdng bio ring toan bd céc
thanh vién trong ho nay c6 mét sb chirc ning trong viéc kiém soat hogc thuc hién céc
khia canh cta chu trinh t& bao, va di nhan thdy ring chiing c6 kha ning duy tri & dang
phuc véi cac chit nhiém séc trong qué trinh phan chia t& bao goi ¥ vai trd trong viéc duy
tri kha ning nhé biéu sinh. Ngoai ra mot s6 virut st dung céc protein nay dé gin bd gen
ctia chung vé6i chét nhiém sic cia t& bao chi, 1a mot phan cta quy trinh sao chép virut

(You et al Cell, 2004 117(3):349-60).

Pon yéu ciu cfp patent Nhat Ban JP2008156311 d& cdp dén hop chét
benzimidazol 14 chit gin két véi mién brom BRD2 c6 tac dung d8i v&i bénh nhiém

virut/qua trinh téng sinh.

W02009084693A1 d& cap dén hop chit thienotriazolodiazepien c6 kha ning trc
ché qua trinh gén két giita histon da dugc axetyl hoa va mién brom chira protein c6 tac

- dung tri bénh ung thu.

WO02011054846A1 dé cap dén hop chét quinolin trc ché qua trinh gin két mién

brom ctia ho BET véi gde lysin dd dugc axetyl hoa.

Tuy nhién, vin c¢6 nhu ciu vé céc chét tc ché mién brom tiém ning c6 céc tinh
chét didu tri bénh mong mubn. Pa phét hién ra rang cac hop chit di vong hai vong nhét
dinh theo sang ché 12 nhém hop chét ¢6 kha ning trc ché qua trinh gin ké’tk mién brom ctia
ho BET véi gbc lysin dd dugc axetyl hoa dé kiém soat sy biéu hién gen & ngudi khoe
manh va déi twong bi bénh. Céc hop chét nay dudi ddy duge goi 1a “cac chét tc ché mién

brom”.
Ban chét k§ thuit ciia sang ché

Muc dich cta sang ché 1a dé cap dén hop chét di vong hai vong c6 cong thirc (I)

trc ché qua trinh gén két mién brom ctia ho BET véi gbc lysin da dugc axetyl hoa.



@

hoidc mubi duoc dung hodc chét dé‘)ng phén lap thé duoc dung ctia no;

trong do:

dudng chAm chim[---] thé hién lién két don hodc lién két doi;

X dugce chon tir C, C(O), N hodc O; trong d(’) C va N duoc thé béng mot hodc
nhidu Rs dé d4p tmg cac quy téc hoa tri mong mudn;

L, 12 lién két truc tiép hoic gdc lién két dugce chon tir -NH-, -NHC(O)- hodc -
NHS(O);

L, 1a gbc lién két dugc chon tir -(CHRg),-, -C(O)- hodc -S(O),-;

Cy, 12 hé vong mdt vong cb tir 5 dén 6 canh tity ¥ dugc thé chira tir 1 dén 4 nguyén

ta khéé loai/nhém khéc loai doc 1ap dugce chon tir N, NH, O hogc -C(0O)-; trong do mdi
khi c6 mat ph?m tt thé tlly y nay doc 1ap dugc chon tir mot hodc nhiéu R;

Cy, 12 hé vong mdt vong hodc hai vong ¢6 tir 4 dén 12 canh tiy y duge thé chua tir
0 dn 3 nguyén ti/nhém khéc loai doc 14p duge chon tir N, NH, O hoic S; trong d6 mdi
khi c6 mat phﬁn tir thé tly y nay doc 1ap dugc chon tir mot hodc nhiéu Rg;

R, dugc chon tir hydro, alkyl, alkenyl, haloalkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, heteroxyclyl hodc heteroxyclylalkyl;

R, va R; doc 1ap 1a hydro, alkyl hodc cing nhau tao ra nhém 0xo;

R, mdi khi c6 mat doc 1ap duge chon tir hydro, alkyl, xycloalkyl, xyanoalkyl,
hydroxyalkyl, hodc haloalkyl tuy y dugc thé; trong d6 phan tir thé tiy y nay 1a mot hodc
nhiéu hydroxyl;

Rs mdi khi c6 mit ddc 1ap dugc chon tir hydro, alkyl, haloalkyl, xycloalkyl hogc

Xyano;
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Re1a hydro hodc alkyl;
R; dugc chon tir alkyl, hydroxy hodc xycloalkyl;

Rg dugc chon tir alkyl, alkoxy, amino, xyano, halogen, haloalkyl, hydroxy, -
C(O)alkyl hodc heteroxyclyl tuy y duoc thé; trong d6 phén tir thé thy y nay dugc chon tir
mot hodc nhiéu alkyl hoic hydroxy; va

nlasd nguyén dugc chon tir 1 hodc 2.

Theo mot khia canh khac, sang ché dé cap dén dugc phdm chira hop chit ¢6 cong
thirc (I) theo sang ché va it nhit mot t4 duge dugc dung (nhu chit mang hodc chét pha
lodng dugc dung). Tét hon, néu duoc phdm nay chtra lugng hiru hidu diéu tri bénh cua it

nh4t mot hop chét néu trong ban mo ta nay.

Theo mot khia canh khéc, séng ché d& cap dén ché phim két hop chira hop chét c6
cong thuc (I) theo sang ché va it nhit mot hoat chit khac. Tét hon, néu hoat chét dugc
dung khac nay co thé 13 hoat chét khang bénh ung thu, hoat chit diéu tri bénh ty mién,

hoat chét diéu tri bénh tim mach va/hodc hoat chét didu tri bénh viém.
MO ta chi tiét sang ché

Theo mot phuong 4n, sang ché d& cap dén hop chét di vong hai vong trc ché mién

brom c6 cong thurc (I).

Theo mdt phuong an, sang ché @ cap dén hop chét c6 cong thire ():

@D
hodc mudi duge dung hodc chét dE‘)ng phén 13p thé dugc dung cua no;
trong do:

dudng chdm chim[---] thé hién lién két don hozc lién két doi;
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X duge chon tir C, C(O), N hodc O; trong d6 C va N dugc thé béng mot hoac
nhidu Rs dé dap ung céc quy tic héa tri mong mudn;

L, 1a lién két truc tiép hodc gbc lién két duge chon tir -NH-, -NHC(O)- hodc -
NHS(O),-;

L, 1a gbc lién két duge chon tir -(CHRg),-, -C(O)- hodc -S(0),-;

Cy;1a hé vong m(}t vong c6 tir 5 dén 6 canh ty y duge thé chura tir 1 dén 4 nguyén
tir khac loai/nhém khéc loai doc 14p duge chon tir N, NH, O hodc -C(O)-; trong do6 mdi
khi c6 mét phﬁn ttr thé tiy y nay doc 1ap dugc chon tir mot hodc nhiéu Ry;

Cy» 1a hé vong mot vong hodc hai vong co tir 4 dén 12 canh tuy y duoc thé chura tir
0 dén 3 nguyén tir/nhém khéc loai doc 1ap dugce chon tir N, NH, O hodc S; trong d6 moi
khi c6 mit ph?m ttr thé tuy y ndy doc 1ap dugc chon tir mot hodc nhiéu Rg;

R, duoc chon tir hydro, alkyl, alkenyl, haloalkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, heteroxyclyl hodc heteroxyclylalkyl;

R, va R; ddc 14p 1a hydro, alkyl hogc cing nhau tao ra nhém oxo;

R, mdi khi c6 mit doc 14p dugc chon tir hydro, alkyl, xycloalkyl, xyanoalkyl,
hydroxyalkyl, hodc haloalkyl tuy y duoc thé; trong d6 phan tir thé tiy ¥ nay 1a mot hodc
nhiéu hydroxyl;

Rs mdi khi ¢6 mat doc 1ap dugc chon tir hydro, alkyl, haloalkyl, xycloalkyl hodc

Xyano;

Re1a hydro hodc alkyl;

R; dugc chon tir alkyl, hydroxy hodc xycloalkyl;

Ry dugc chon tir alkyl, alkoxy, amino, xyano, halogen, haloalkyl, hydroxy, -
C(O)alkyl hodc heteroxyclyl tuy y duoc thé; trong d6 phén tir thé tlly ¥ ndy dugc chon tir
mot hodic nhiéu alkyl hodc hydroxy; va

nlasd nguyén dugc chon tir 1 hodc 2.

Cac phuong an sau chi nhim muc dich minh hoa sang ché chtr khong gi¢i han

pham vi cua bd yéu cau bao hd & cac phuong an cuy the.
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Theo mdt phuong an, sang ché dé cap dén hop chit c6 cong thic (I), trong d6 X
duoc chon tir O, N, C(0), CH,, CH, C(Rs), hodc CRs.

Theo phwong 4n néu trén, Rs dugc chon tir alkyl, haloalkyl, xycloalkyl hodc
xyano; cu thé alkyl 14 metyl, haloalkyl 1a -CF; va xycloalkyl 1a xyclopropyl.

- Theo m6t phuong an khéc, sang ché @ cap dén hop chét c6 cong thic (1), trong d6
L, la lién két truc tiép.

Theo mét phuong an khéc, sing ché d& cap dén hop chét c6 cong thic (I), trong d6
L;la géc lién két dugc chon tir -NH-, -NHC(O)- hodc -NHS(O),-.

Theo mét phuong an khéac, sang ché d& cap dén hop chét c6 cong thirc (I), trong do
Cy; dugc chon tir hé vong mdt vong ¢6 5 hodc 6 canh tuy y dugc thé chtra tir 1 dén 3
nguyén tir khac loai/nhém khac loai doc 1ap duge chon tir N, NH, O hoic -C(O)-.

Theo phuong 4n néu trén, Cy; dugc chon tir nhém bao gdm céc hé vong c6 cong

e fffa >
:a,gia Ios

Oh“ N

thire:

ol

Theo mot phuong an khéc, sang ché @& cap dén hop chét c6 cong thirc (1), trong d6
L, dugc chon tir -(CHRg),-, -C(O)- hodc -S(O),-; trong d6 n 1a sb nguyén dugc chon tir 1
hoic 2 va Rg duge chon tir hydro hodc alkyl; cu thé alkyl 1a metyl.

Theo mét phuong an khéc, sang ché d& cap dén hop chét c6 cdng thic (I), trong d6
Cy, dugc chon tir hé vong mot vong ¢ 5 hodc 6 canh tuy y dugc thé hodc hé vong hai
vong ¢6 12 canh chua tir 0 dén 3 nguyén tir/nhém khéc loai doc 1dp duoc chon tir N,
N(H), O hodc S.

Theo phuong 4n néu trén, Cy, duoc chon tir nhom bao gbdm thiazol, pyrazin,
tetrahydro-2H-pyran, morpholin, pyrimidin, quinolin, piperidin tuy y dugc thé, phenyl
tuy ¥ duge thé hodc pyridyl tuy y duge thé.
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Theo cac phuong &n néu trén, cac phén tir thé tiy y dugc chon tir halogen, alkoxy,
amino, xyano, alkyl, haloalkyl, hydroxy, -C(O)alkyl va heteroxyclyl; cu thé, alkyl 1a
metyl, halogen 1 flo, clo hodc brom, alkoxy la metoxy, -C(O)alkyl 1a propan-1-on, va

heteroxyclyl 14 pyrolidin-3-ol, 3,5-dimetyl-1H-pyrazol va 1-metyl- 1H-pyrazol.

Theo mdt phuong 4n khac, sang ché @& cap dén hop chét c6 cong thire (I), trong d6
R; 1a hydro, alkyl, alkenyl, haloalkyl, hydroxyalkyl, alkoxyalkyl hodc alkyl amino dugc
thé bang alkyl; cu thé, alkyl 1a metyl hodc butyl, alkenyl la prop-1-en, hydroxyalkyl 1a -
(CH,),0H hodc -(CH,);0H, haloalkyl la -CF; hodc -CH,CF3, alkoxyalkyl 14 metoxyetyl,
va aminoalkyl 1a dimetylaminetyl.

Theo mot phuong an khac, sang ché d& cap dén hop chét ¢6 cong thirc (1), trong
d6 R, 1a heteroxyclyl hodc heteroxyclylalkyl; cu thé, heteroxyclyl 1a piperidin, va
heteroxyclylalkyl 12 morpholinyl-etyl, piperdinylFmetyl, piperdinyl-etyl, piperazinyl-etyl,
pyridyl-metyl, tetrahydropyran-metyl va pyrolidinyl-etyl.

Theo mdt phuong 4n khac, sang ché @& cap dén hop chét c6 cong thire (I), trong d6
Ry 1 hydro, alkyl, xycloalkyl, xyanoalkyl, hydroxyalkyl hogc haloalkyl tuy y duoc thé;
Cu thé alkyl 13 metyl, xycloalkyl 1a xyclohexyl, xyanoalkyl 1a -CHCN, hydroxyalkyl 1a -
CH,OH; va haloalkyl tuy y dugc thé 14 -CH,F, -CH(OH)CF; hoic -C(OH)(OH)CFs.

Theo mdt phuong &n khac, sang ché d& cap dén hop chét c6 cong thire (I), trong do

L,
| Rr
(@)

DS
3
@)

hop chét nay 1a hop chét c¢6 cong thic (Ta):

(R4)n
(Ia)
trong do:

Ry, Ry, Rs, Ry, Cyy, Cya, Ly, L, va n duogc dinh nghia tuong tur nhu trong cong thirc
D:;

hoac mudi dugc dung hodc chét déng phan 1ap thé duogc dung cuia né.
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Theo mot phuong 4n khéc, sang ché @& cap dén hop chét c¢6 cong thirc (1), trong do
hop chét nay 13 hop chét c6 cong thirc (Ib):

L,
|
3
@Ll i Ry

trong do:

Ry, Ry, Rs, Ry, Cyy, Cya, Ly, Ly va n duge dinh nghia tuong tw nhu trong cong thirc
@;

hozc mudi duge dung hosc chit ddng phan 14p thé duge dung cia né.

Theo mot phuong an khéc, sang ché d& cap dén hop chit c6 cong thuc (1), trong do
hop chit nay 12 hop chat c6 cong thuc (Ic):

trong do:

Ry, Ry, Rs, Ry, Cyy, Cya, Ly, Ly va n duge dinh nghia tuong tu nhu trong céng thirc
@5

hosic mubi duge dung hodc chit ddng phan 1ap thé dugc dung ctia né.

Theo mdt phwong 4n cu thé khac, sang ché dé cap dén hop chét c6 cong thuc (I)

dugc chon tir nhém bao gém:

Hop .
chit Danh phap IUPAC
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1 4-(4-clobenzyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-benzo[b][1,4]oxazin;
2 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-((5-metoxypyridin-2-yl)metyl)quinolin-2(1H)-on;
3 6-(3,5-dimetyl-4H-1.2,4-triazol-4-y1)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
4 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinoxalin-2(1H)-on;
5 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-dihydroquinolin-2(1H)-on;
6 4-(1-(4-clophenyl)etyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
7 7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-4-(1-(pyridin-3-yl)etyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
8 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(pyrazin-2-ylmetyl)quinolin-2(1H)-on;
9 6-(3,5-dimetylisoxazol-4-yl)-1-((3-flopyridin-2-yl)metyl)-7-metoxyquinolin-2(1H)-on;
10 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3,4-dihydroquinolin-2(1H)-on;
11 4-((3-clophenyl)sulfonyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
12 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-3-ylsulfonyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
13 N-(4-(4-clobenzyl)-6-metoxy-3-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl)-3,5-
dimetylisoxazol-4-sulfonamit;
14 1-((4-clophenyl)sulfonyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
15 1-(4-clobenzoyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
16 2-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][ 1,4]oxazin-4(3H)-yl)metyl)anilin;
17 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-4-ylmetyl)-2H-benzo[b][ 1,4]oxazin-3(4H)-
on;
18 4-(4-clobenzyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][ 1,4]oxazin-3(4H)-on;
19 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1-(pyridin-4 -yl)etyl)-2H-benzo[b][1,4]oxazin-3(4H)-
on (chét dong phan-1);
20 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1-(pyridin-4 -yl)etyl)-2H-benzo[b][1,4]oxazin-3(4H)-
on (chit dong phan-2);
1 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-3-ylmetyl)-2H-benzo[b][ 1,4]oxazin-3(4H)-
on;
2 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-2-ylmetyl)-2H-benzo[b][ 1,4]oxazin-3(4H)-
on;
23 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((tetrahydro-2H-pyran-4-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
04 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1-(pyridin-3 -yDetyl)-2H-benzo[b][1,4]oxazin-3(4H)-
on (cht dong phan-1);
25 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1 ~(pyridin-3-yletyl)-2H- benzo[b][1,4]oxazin-3(4H)-
on (chit dong phan-2);
26 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((6-metoxy pyridin-3-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
27 6-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-
yl)metyl)nicotinonitril;
28 4-((5-clopyridin-2-yl)metyl)-7-(3,5 -dimetylijrm;azol-4-yl)-6-metoxy-2H—benzo [b][1,4]oxazin-
3(4H)-on;
29 7-(3,5-dimetylisoxazol-4-y1)-4-((5-flopyridin-2-yl)metyl)-6-metoxy-2H-benzo[b][1,4] oxazin-
3(4H)-on;
30 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((5-metoxy pyridin-2-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
31 7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-4-(1-(pyridin-2-yl)etyl)-2H-benzo[b][ 1,4]oxazin-3(4H)-
on;
39 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((6-metylpyridin-3-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
33 4-(1-(4-clophenyl)ety1)-7-(3,5-dimetylisoxazol-4 -yl)-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-
on (chét ddng phan-1);
34 4-(1-(4-clophenyl)etyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-

-10-




25753

on (chz"it dé)ng phén-2);

7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-4-(2-(pyridin-2-yl)etyl)-2H-benzo[b][ 1,4]oxazin-3 (4H)-

35
on; -
36 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(pyridin-3-ylmetyl)quinolin-2(1H)-on;
37 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
38 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-(2-morpholinoetyl)quinolin-2(1H)-on;
39 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(thiazol-2-ylmetyl)quinolin-2(1H)-on;
40 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(1-(pyridin-2-yletyl)quinolin-2(1H)-on;
41 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(1-(pyridin-3-yl)etyl)quinolin-2(1H)-on;
42 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(2-(pyridin-2-yl)etyl)quinolin-2(1H)-on;
43 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyrimidin-2-ylmetyl)quinolin-2(1H)-on;
44 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyrimidin-4-ylmetyl)quinolin-2(1H)-on; '
45 6-(3,5-dimetylisoxazol-4-yl)-1-((5-flopyridin-2-yl)metyl)-7-metoxyquinolin-2(1H)-on;
46 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(pyridin-2-ylmetyl)quinolin-2(1H)-on;
47 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-((5-(triflometyl)pyridin-2-yl)metyl)quinolin-2(1H)-
on;
48 6-(3,5 -dimetylisoxazol—4—yl)-7-metoxy—4,4-<gimc;tyl- 1-(pyridin-2-ylmetyl)-3,4-dihydroquinolin-
. 2(1H)-on;
49 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2,2-dimetyl-4-(pyridin-3-ylmetyl)-2H-
, ) benzo[b][1,4]oxazin-3(4H)-on;
50 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metyl-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
51 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,3 -d?etyl— 1-(pyridin-2-ylmetyl)quinolin-2,4(1H,3H)-
ion;
52 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3 ,3£dir;116):tyl- 1-(pyridin-2-ylmetyl)-3,4-dihydroquinolin-
B ‘ (1H)-on; '
53 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-4-metyl-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
54 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-4-(triflometyl)quinolin-2(1H)-on;
55 4-xyclopropyl-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
56 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on; ’
57 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-(quinolin-2-ylmetyl)quinolin-2(1H)-on;
58 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metylquinolin-2(1H)-on;
59 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metylquinolin-2(1H)-on;
60 7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-4-(piperidin-4-ylmetyl)-2H-benzo[b][1,4]oxazin-3(4H)-
on;
61 6-(6-hydroxypyridin-3-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
62 6-(3-xyclopropyl-5-metylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
63 7-metoxy-6-(5-metylisoxazol-4-y1)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
64 7-metoxy-6-(3-metylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
65 4-(4-clobenzyl)-7-(3,5-dimetyl-1H-pyrazol-4-y1)-6-metoxy-2H-benzo[b][ 1,4]oxazin-3(4H)-on;
66 6-(3,5-dimetyl-1H-pyrazol-4-y1)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
67 1-((6-clopyridin-3-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
68 3-xyclohexyl-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
69 3-xyclohexyl-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-(pyridin-3-ylmetyl)quinolin-2(1H)-on;
70 7-(3,5-dimetylisoxazol-4-yl)-4-((6-hydroxypyridin-3-yl)metyl)-6-metoxy-2H-
benzo[b][1,4]oxazin-3(4H)-on;
71 7-(3,5-dimetylisoxazol-4-yl)-6-(2-metoxyetoxy)-4-(pyridin-4-ylmetyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
72 6-(3,5-dimetylisoxazol-4-yl)-7-hydroxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
73 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-hydroxyquinolin-2(1H)-on;
74 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(2,2,2-trifloetoxy)quinolin-2(1H)-on;
75 6-(3,5-dimetylisoxazol-4-yl)-7-(2-morpholinoetoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
76 7-(2-(dimetylamin)etoxy)-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
77 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-ylmetoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
78 7-butoxy-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
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79 7-(alyloxy)-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
80 6-(3,5-dimetylisoxazol-4-yl)-7-(2-hydroxyetoxy)-1-(pyridin-2 -ylmetyl)quinolin-2(1H)-on;
31 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(2-(pyrolidin-1 -yl)etoxy)quinolin-2(1H)-
on;
32 6-(3,5-dimetylisoxazol-4-y1)-7-(2-(piperazin-1-yl)etoxy)-1 -(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
83 6-(3,5-dimetylisoxazol-4-yl)-1 ~(pyridin-2-ylmetyl)-7-(pyridin-4-ylmetoxy)quinolin-2(1H)-on;
84 6-(3,5-dimetylisoxazol-4-y1)—7-(3-hydroxypropoxy)—l-(pyridin-Z-ylmetyl)quinolin-2(lH)-on;
85 6-(3,5-dimetylisoxazol-4-yl)-1 -(pyridin-2-ylmetyl)-7-(triflometoxy)quinolin-2(1H)-on;
86 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-yloxy)-1 -(pyridin-2-ylmetyl)quinolin-2(1H)-on;
87 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-((tetrahydro-2H-pyran-4-
yl)metoxy)quinolin-2(1H)-on;
38 6-(3,5-dimetylisoxazol-4-yl)-7-(2-(piperidin-4-yl)etoxy)-1 -(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
89 6-(3,5-dimety1isoxazol—4-yl)-1-(pyridin—2-ylmetyl)-7-(2-(pyrolidin—3-yl)etoxy)quinolin—2(lH)-
_ on hydroclorua;
90 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((1-propionylpiperidin—4-yl)metyl)—ZH-
benzo[b][1,4]oxazin-3(4H)-on;
91 7-metoxy-6- (5—metyl -2-0x0-2,3-dihydro- l(}lligmdazol 1-yl)-1-(pyridin-2-ylmetyl)quinolin-
2 on;
9 3-(7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)- 1(;1? -dihydroquinolin-6-y1)-4-metyl-1H-pyrol-2,5-
ion;
93 6-(3,5-dimetylisoxazo1—4-y1)-7-metoxy-1-(pyridin-2-ylmetyl)quinoxalin—Z(lH)-on;
94 N-(4-(4-clobenzyl)-6-metoxy-3-oxo-3,4-dihydro-2H-benzo [b][1,4]oxazin-7-yl)-3,5-
dimetylisoxazol-4-carboxamit;
95 4-(4-clobenzyl)-7-((3,5-dimetylisoxazol-4-yl)amino)-6-metoxy-2H-benzo [b][1,4]oxazin-3(4H)-
on;
96 6-(3,5-dimetylisoxazol-4-yl)-3-(hydroxymetyl)-7-metoxy-1 -(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
97 6-(3,5-dimetylisoxazol-4-yl)—3-(ﬂometyl)—7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(lH)-on;
03 6-(3,5-dimetylisoxazol-4-y1)-7-metoxy-1-((5-(1-metyl-1 H-pyrazol-4-yl)pyridin-2-
ylmetyl)quinolin-2(1H)-on;
98a 1-((5-brompyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy quinolin-2(1H)-on;
99 1-((5-(3,5-dimetyl-1H-pyrazol-4-yl)pyridin-2-yl)metyl)-6-(3,5 -dimetylisoxazol-4-yl)-7-
metoxyquinolin-2(1H)-on;
100 6-(3,5-dimetylisoxazol-4-y1)-1-((5-(3-hydroxypyrolidin-1 -yl)pyridin-2-yl)metyl)-7-
metoxyquinolin-2(1H)-on;
101 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-yl metyl)-3 -(2,2,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on;
102 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-yl metyl)-3-(2,2 ,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on (chét ddng phan-1);
103 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-yl metyl)-3-(2,2,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on (chét dong phan-2);
104 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-yl metyl)-3-(2, 2,2-triflo-1,1-
dihydroxyetyl)quinolin-2(1H)-on;
105 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metyl-2-oxo-1 ,2-dihydroquinolin-
4-cacbonitril; va
106 2-(1-(4-clophenetyl)-6-(3,5 -dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1,2-dihydroquinolin-3-

yl)axetonitril,

hozic mudi dugc dung hoic chit ddng phan lap thé dugc dung cta no.
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Theo mot phuong an khic, sang ché @ cap dén quy trinh didu ché hop chét di

vong hai vong c6 cong thirc (I).

Can phai hiéu ring vé& mat cAu truc, cac hop chét c6 cong thuc (I), (Ta), (Ib) va (Ic)
bao gdm toan bd cic chit ddng phan 1ap thé, chét ddng phén ddi anh va chit ddng phan
khong ddi quang, va cac mudi dugc dung cé thé dugc du dinh bao g6m tir chu trac hoa

hoc cua cdng thirc tdng quat (I) néu trong ban md ta nay.

C4u hinh tuyét di & nguyén tir khdng ddi xtmg dugc chi 15 béi R hogc S. Céc hop
chét da dugc phan giai c6 cAu hinh tuyét dbi chua biét c6 thé dugce ky hiéu boi (+) hodc (-
) tity thudc vao huéng ma theo d6 ching quay anh sang phan cuc phang. Néu chét dong -
phén 1ap thé dic trung duoc nhan biét, thi didu d6 c6 nghia 12 chét ddng phén l4p thé nay
hdu nhu 13 tu do, tic 12 lién quan t6i it hon 50%, tot hon 14 it hon 20%, tot hon nira 1a it
hbn 5%, cu thé 1a it hon 2% hoiic 1% chét déng phén khac. Do d¢, néuhop chét c6 cong
thire (1) 13, vi dy, dugc chi o béi (R), thi tire 12 hop chét nay hau nhu khéng chira chét
dong phan (S); néu hop chét c6 cong thic (1) 13, vi du, dugc chi rd boi E, thi tic 1a hop
chét nay khong chta chét déng pha.n Z; néu hop chit c6 cong thic (1) 13, vi dy, duge chi
rd boi chét ddng phan cis, thi tirc 12 hop chit nay khong chta chét ddng phan trans.

Theo modt phuwong an khéc, sang ché dé cap dén duoc phim chtta hop chét c6 cong
thirc (I) theo séang ché va it nhit mot ta dugc dugc dung (nhu chit mang hoic chit pha
loang dugc dung). Tét hon, néu dugc phém nay chira luong hitu hi¢u diéu tri bénh cia it

nhit mot hop chit néu trong ban mo ta nay.

Theo mot phuong an khéc, sang ché @& cap dén ché phim két hop chira hop chét
¢6 cbng thire (I) theo sang ché va it nhit mot hoat chét khéc. Tét hon, néu hoat chét dugc
dung khéc nay co thé 12 hoat chét khang bénh ung thu, hoat chét didu tri bénh ty mién,
hoat chét didu tri bénh tim mach va/hodc hoat chat diéu tri bgnh viém.

Trir khi ¢6 quy dinh khac, toan bd cac thuét ngit k¥ thuét va khoa hoc néu trong
ban mo ta nay c6 nghia tuong tir nhu dugce hiéu theo céach thong thudong bodi ngudi cd
trinh do trung binh trong linh vuc ma dbi trong trong ban md ta nay thudc vé. Nhu dugc
st dung frong ban md ta ndy, cac dinh nghia sau dugc thé hién dé thuan tién cho viéc

hiéu sang cheé.
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| Thuét ngit “alkyl” dugc sir dung trong ban md ta dé chi chudi hydrocacbon mach
th:fmg hodc mach nhanh, chira s6 luong nguyén tir cacbon xéac dinh, vi dy, nhém C;-Cg
alkyl co thé c6 tir 2 dén 6 (k& ca) nguyén tir cacbon trong nhém nay. Vi du vé nhém C;-
Cs alkyl bao gdm, nhung khong chi gi6i han &, metyl, etyl, propyl, butyl, pentyl, hexyl,
isopropyl, isobutyl, butyl béc hai, tert-butyl, isopentyl, neopentyl, va isohexyl.

Thuat ngir “alkenyl” dugc st dung‘ trong ban mo ta dé chi chudi hydrocacbon
mach théng ho#ic mach nhanh, chira sb lugng nguyén tir cacbon xac dinh ¢d it nhit mot
lién két -C=C-, vi dy, nhém C,-Ce alkenyl c6 th& ¢6 tir 2 dén 6 (ké ca) nguyén tir -C=C-
trong nhém nay. Vi du vé nhém C,-Cg alkenyl bao gdm, nhung khong chi gi6i han &
etylen, prop-1-en, but-1-en, but-2-en, pent-1-en, pent-2-en, hex-1-en, hex-2-en va nhom

tuong tu.

Thuat ngfr “alkoxy” dugc st dung trong ban md ta dé chi nhém Ak-O- hodc -O-
Ak, trong d6 Ak 12 nhém alkyl, nhu dugc xac dinh néu trén. Vi du vé nhom C;-Cg alkyl
bao gdbm nhém alkoxy bao gbm nhung khong chi gi6i han & metoxy, etoxy, n-propoxy, 1-

propoxy, isopropoxy, n-butoxy va t-butoxy.

Thuét ngit “alkoxyalkyl” dugc sir dung trong ban md ta dé chi nhém alkyl duoc
thé bé'mg mot hodc nhiéu nhém alkoxy; nhom alkyl va nhém alkoxy duogc dinh nghia
tuong tu nhu trén day. Vi du vé& nhom alkoxyalkyl bao gdm nhung khong chi gidi han & -
CH,OCH;, -CH,CH,OCHj3, -CH,0CH,CHj3, -CH,CH,OCH,CHj; va nhom tuong ty.

Thuit ngit “xyanoalkyl” dugc st dung trong ban md ta dé chi nhém alkyl, nhu
dugc xac dinh néu trén, trong d6 mot hodc nhiéu nguyén tir hydro ciia nhém alkyl nay
duoc thé bang -CN. Vi dy vé nhém xyanoalkyl bao gdm, nhung khong chi gi6i han & -
CH,CN, -CH,CH,CN, -C(CH,),CN, -CH,CH,CH,CN va nhém tuong tu.

Thuét ngit “aryl” dugc st dung trong bdn mo ta dé chi hé vong hydrocacbon thom
mdt vong, hai vong hodc nhiéu vong tlly y duoc thé c6 khoang tr 6 dén 14 nguyeén tu
cacbon. Vi du v& nhom Cg-Cyy aryl bao gém, nhung khong chi giéi han & phenyl,
naphtyl, biphenyl, antryl, biphenylenyl, va axenaphtyl.

Thuat ngit “xycloalkyl” dugc st dung trong ban mé ta dé chi hé vong

hydrocacbon khong thom, no, mdt vong, hai vong hodc nhiéu vong C;-Cyo. Vi du vé Cs-
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Cio xycloalkyl bao gbm, nhung khong chi giéi han 0, xyclopropyl, xyclopentyl,
xyclohexyl, xyclooctyl va nhom tuong tu.

Thuét ngit “xyano” dugc st dung trong ban mo ta dé chi nhém -CN.
Thuat ngit “hydroxy” dugc st dung trong ban md ta dé chi nhém -OH.
Thuat ngir “amino” dugc sir dung trong ban mo ta dé chi nhém -NH,.

Thuat ngir “aminoalkyl’; duoc st dung trong ban mo ta dé chi nhém alkyl, nhu
dugc xac dinh néu trén, trong d6 mot hodc nhiéu nguyén t hydro ciia nhom alkyl dugc
thé bang nhém amin. Hon nita, mdt hodc nhiéu nguyén tir hydro trén nhém amino c6 thé
duogc thé bang mot hodc nhiéu nhém alkyl. Vi du vé nhém aminoalkyl bao gdm, nhung
khong chi gi¢i han & -CH,NH,, -CH,N(H)CH;, —CHzN(CH3)2, -(CH,),NH,, -
(CH,),N(H)CHs, -(CHZ)ZN(CH3)2 va cic nhom tuong tu.

Thuét ngit “hydroxyalkyl” dugc sir dung trong ban mo6 ta dé chi nhém alkyl, nhu
dugc xac dinh néu trén, trong d6 mot hodc nhiéu nguyén t& hydro ctia nhém alkyl duge
thé biang nhém -OH. Vi du v& nhém hydroxylalkyl bao gdm, nhung khong chi giéi han &

metanol, etanol, propanol, isopropanol, butanol, butan-2-o0l va hexanol.

Thuét ngit “halo” hodc “halogen” dugc sir dung trong ban md ta dé chi -F, -Cl, -Br

va -L.

Thuét ngit “haloalkyl” dugc st dung trong ban m6 ta d& chi nhém alkyl, nhu dugc
xac dinh néu trén, trong d6 mot hodc nhidu nguyén t& hydro cia nhom alkyl dugc thé
bing - F.- CL- Br hogc -I. Vi du v& nhém haloalkyl bao gom, nhung khong chi gi¢i han &
-CH,F, -CCls, -CFs, -CH,Cl, -CH,CH,Br, -CH,CH,I, -CH,CH,CH,F, - CH,CH,CH,CI, -
CH,CH,CH,CH,Br, -CH,CH,CH,CH,], -CH,CH,CH,CH,CH,Br, -
CH,CH,CH,CH,CH,I, -CH,CH(Br)CHj3, -CH,CH(C1)CH,CHj3, va -CH(F)CH,CH;.

Thuét ngir “heteroxyclyl” dugc sir dung trong ban md ta dé chi “heteroxycloalkyl”

va “heteroaryl”.

Thuét ngir “heteroxycloalkyl” dugc st dung trong ban mo ta dé chi hé vong khong
thom, no, mdt vong c6 tir 5 dén 10 canh o6 it nhit mét nguyén tir khac loai hodc nhém
khac loai dugc chon tr O, N, S, S(O), S(O), NH va C(O). Vi du vé nhom
heteroxycloalkyl bao gdm piperdinyl, piperazinyl, pyrolidinyl, morpholinyl,
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thiomorpholinyl, 1,3-dioxolanyl, 1,4-dioxanyl,tetrahydro-2H-pyran va cac nhém tuong
tur.

Thuét ngit “heteroaryl” dugc sir dung trong ban mo ta dé chi hé vong thom khong
no, mot vong, hai vong, hodc nhiéu vong chira it nhéit mot nguyén tir khac loai dugc chon
tir oxy, luru huynh va nito. Vi du vé& nhém Cs-Cj, heteroaryl bao gdm furan, thiophen,
indol, azaindol, oxazol, thiazol, thiadiazol, isoxazol, isothiazol, imidazol, imidazol-2-on,
N-metylimidazol, pyridin, pyrimidin, pyrazin, pyrol, pyrol-2,5-dion, N-metylpyrol,
pyrazol, N-metylpyrazol, 1,3,4-oxadiazol, 1,2,4-triazol, 1-metyl-1.2,4-triazol, 1H-
tetrazol, 1-metyltetrazol, benzoxazol, benzothiazol, benzofuran, benzisoxazol,
benzimidazol, N-metylbenzimidazol, azabenzimidazol, indazol, quinazolin, quinolin va
isoquinolin. Vi du v& nhém heteroaryl hai vong bao gdm.nhém trong d6 hé vong phenyl,
pyridin, pyrimidin hodc pyridazin dugc dung hop véi hé vong heteroxyclyl mot vong ¢
5 hodc 6 canh c6 mot hoac hai nguyén tir khéc loai trén hé vong nay, mdt nguyén tir nito
cing voi mot nguyén tir oxy hodc mot nguyén tir luu huynh trén hé vong nay, hodc mot

nguyén tr O hodc. S trén hé vong nay.

Thuat ngit “heteroxyclylalkyl” dugc sir dung trong ban mo6 ta dé chi nhém alkyl,
nhu duge x4c dinh néu trén, trong d6 mot hodc nhiéu nguyén tir hydro cia nhém alkyl
duogc thé bang nhém heteroxyclyl. Vi du vé nhém heteroxyclylalkyl bao gém, nhung
khong chi gi¢i han & pyrolidinyl-1-etyl-, morpholinyl-1-etyl-, piperazinyl-1-etyl-,
pyridinylmetyl-, piperidinyl-metyl, hodc 1-propylpyrolidin va cac nhom tuong tu.

Thuét ngit “nguyén tir khac loai” dugc st dung trong ban mo ta dé chi luu huynh,

nito, hoac nguyén tr oxy.

“Hé vong mdt vong” hodc “hé vong hai vong” dugc sit dung trong ban mé ta dé
chi hé vong ¢o tir 3 dén 12 canh no, no mot phan hoic khong no, trong d6 0 dén 4 nguyén
t trén vong cacbon c6 thé dugc thé bang nguyén tir khic loai/nhém khéc loai nhu N, O,
S, -C(O)-, -S(0), -NH va S(O),. Vi du v& hé vong c6 tir 3 dén 12 canh bao gdm, nhung
khong chi gi6i han & xyclopropyl, xyclohexyl, isoxazol, triazol, imidazol-2-on, oxiran,
phenyl, pyrldyl pyrazol, pyrimidin, piperdin, piperazin, thiazol, furan, pyrolidinyl,
pyrazin, pyrol -2,5-dion, quinolin, morpholin, 1,2,3,6- tetrahydropyrldm tetrahydro-2H-
pyran, 2,3-dihydrobenzo[b][1,4] dioxin, 1H-indazol va cdc nhom tuong tu.
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Thuét ngit “chita” thudng dugc sir dung theo nghia bao gdm, n6i mot cach khac 1a

cho phép c6 mat mot hodc nhiéu diu hiéu hoic hqp’pha‘in.

Viéc st dung thuit ngit “bao gém” ciing nhu cic dang khic, nhu “gdém c6”,

“gdm”, va “dugc bao gdm”, 1a khong gi6i han & cac dang nay.

Thuét ngir “diéu tri” duge st dung trong ban mo ta dé chi mot trong hai hodc ca
hai cach didu tri d4p tng va didu tri dy phong, vi dy, cac cach nay dugc thiét ké dé e ché
hoic tri hodn su khdi phat cia bénh hodc r6i loan, dé giam toan by hodc mot phén cac
triéu chirng hodc tinh trang bénh, va/hodc dé 1am thuyén giam, cai thién, giam nhe, hodc
chita tri bénh hoic 61 loan va/hodc céc triéu chimg cta nd. Céc thuit ngir “diéu tri”, «
dugc didu tri” hoic “viéc diéu tri”, bao g@)m, nhung khoéng chi giéi han &, viéc diéu tri

phong ngtra va/hodc diéu tri bénh ching.

Thuét ngit “déi trong” hoic “déi twong bi bénh” dugc sk dung thay thé cho nhau
trong ban mo ta nay dé chi dong vat c6 vi, bao gém cho, meo, chudt, chudt nhét, khi, bo,
ngua, dé, ctru, lon, lac da, va, tdt nhat 1a nguoi. Theo méot sb phuong an, dbi tuong 13 ddi
tuong c6 nhu ciu diéu tri bénh hodc dbi tuong mic bénh hoic rbi loan. Tuy nhién, theo
céc phuong 4n khac, ddi tugng c6 thé 1a d6i trong khée manh. Thuét ngir khong thé hién
do tudi hozc gidi tinh cu thé. Do d6, thut ngit ndy dugc sir dung trong ban mo ta dé chi

ddi tugng trudng thanh va méi sinh, ma 1a giéng duc hoic gibng cai.

Thuat ngit “lugng hitu hiéu diéu tri bénh” dugc st dung trong ban mo ta dé chi
lugng du cta hop chét hodc ché phidm can dugc ding dé 1am giam nhe t6i mirc do nhét
dinh mdt hodc nhiéu triéu ching ctia bénh hodc tinh trang bénh ly cin didu tri. Két quala
c6 thé giam duge va/hogc thuyén giam céc dAu hiéu, triéu ching, hodc nguyén nhan giy
ra bénh, hodc thay d8i mong mudn khac bit ky cta hé sinh hoc. Thuét ngit “lugng hitu
hiéu diéu tri bénh” bao gdm, vi du, lugng hitu hiéu phong bénh.

Thuét ngit “dugc dung” c6 nghia 13 hitu ich trong viéc bao ché dugc phdm thuong
Ia an toén, khong doc, va khong c6 tdc dung khong mong muébn v& mit sinh hoc hoic vé
mat khac va bao gém céc chét co thé chép nhéan dugc cho dong vat cling nhu st dung cho
ngudi troﬁg linh vic dugc pham.

Thuét ngit “mubi duge dung” dugce sir dung trong ban mo ta dé chi mubi cta cac

hop chét 13 dugc dung va c6 hoat tinh dugc ly mong mudn ctia hop chit gbc. Mudi duge
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dung ctia cac hop chét theo sang ché nay bao gdm céc mubi ¢6 ngudn gbc tir axit va bazo
hitu co va vd co thich hgp. Cac mudi nhu vay bao gém: mudi cong axit, dugc tao ra voi
cic axit vo co nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit |
phosphoric, va céac axit tuong tu; hodc dugc tao ra Vi céac axit hitu co nhu axit axetic,
axit propionic, axit hexanoic, axit xyclopentanpropionic, axit glycolic, axit pyruvic, axit
lactic, axit malonic, axit sucxinic, axit malic, axit maleic, axit fumaric, axit tartric, axit
xitric, axit benzoic, axit 3-(4-hydroxybenzoyl)benzoic, axit xinnamic, axit mandelic, axit
metan sulfonic, axit etan sulfonic, axit 1,2-etan-disulfonic, axit 2-hydroxyetansulfonic,
axit benzen sulfonic, axit 4-¢10benzensulfonic, axit 2-naphtalensulfonic, axit 4-
toluenulfonic, axit sulfonic cia long ndo, axit 4-metylbixyclo[2.2.2]-oct-2-ene-1-
carboxylic, axit glucoheptonic, axit 3-phenylpropionic, axit trimetylaxetic, axit
butylaxetic bac ba, axit lauryl sulfuric, axit gluconic, axit glutamic, axit hydroxyl

naphthoic, axit salixylic, axit stearic, axit muconic, va cac axit tuong tu.

Hop chét va du:cyc phém theo sang ché c6 thé dugc st dung trong diéu tri va/hoidc
phong ngtra cac bénh Vé/hoac 16i loan trong do hoat tinh khac thuong, khong binh thuong
hodc khong diéu hoa duge cua mién brom chita cic protein gop phan vio viéc giy ra
bénh va/hoic triéu ching cua cic bénh va/hodc r6i loan nay. Céac bénh va/hodc r6i loan

nhu vy gy ra bdi mot hodc nhiéu kinaza nay dugc dé cdp trong ban mo ta nay.

Hop chét va duge phadm theo séng ché 1a hitu ich trong didu tri vd/hodc phong
ngtra cac bénh va/hoac r6i loan trong dé khac thudnghoat tinh khong binh thuong hodc
khong diéu hoa dugc cta ho BET cua mién brom chira c4c protein; cu thé 1a cac protein

BRD2, BRD3, BRD4 va BRD-t.

Hop chét va dugc pham theo séng ché 13 hitu ich trong san xuét thudc st dung dé
didu tri cac bénh lién quan t&i mién brom & cac dong vt ké ca nguoi.

Sang ché ciing md ta phuong phap diéu tri bénh hoic tinh trang bénh ly ma chét
trc ché mién brom dugc chi dinh bao gdm viéc dung lugng hiru hiéu cia hop chét c6 cong
thtee (1) theo sang ché.

Theo phuong 4n cu thé khac, bénh hoic tinh trang bénh 1y ma chit ttc ché mién
brom dugc chi dinh 14 bénh tir mién, bénh viém hodc bénh ung thur.
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Céc chét trc ché midn brom duge cho 1a ¢6 tac dung diéu tri nhi€u bénh hodc tinh
trang bénh ly lién quan dén bénh viém toan than hodc md, cac dap Uimg viém véi bénh
nhim khudn hodc gidm oxy huyét, qué trinh hoat héa va tang sinh té bao, qua trinh

chuyén hoéa lipit, ching xo hoa va trong viéc phong ngira va diéu tri chimg nhiém virut.

Céc chit (rc ché mién brom c6 thé c6 tac dung diéu tri nhiéu tinh trang tu mién va
viém man tinh nhu bénh viém khép dang thip, bénh viém xuong khép, bénh git cAp tinh,
bénh vay nén, bénh luput ban d6 hé thong, bénh xo cling rai ric, bénh viém rudt (bénh
Crohn va bénh viém loét rudt két man tinh), bénh hen, bénh tic nghén dudng thé man
tinh, bénh viém thanh phé nang, bénh viém co tim, bénh viém mang ngoai tim, bénh
viém co, bénh eczema, bénh viém da, bénh rung 16ng, bénh bach bién, bénh trén da c6
bong nudc, bénh viém than, bénh viém mach, bénh xo vita ddng mach, bénh Alzheimer,
bénh trdm cam, bénh viém mang ludi, béﬁh viém mang mach nho, bénh viém cung mac,
bénh viém gan, bénh viém tuy, bénh xo gan mit nguyén phét, bénh viém duong mat xo
cing, bénh Addison, bénh viém tuyén yén tu mién, viém tuyén giap, bénh déi thdo dudng
typ I va tinh trang dao thai c4p tinh ciia cac co quan ciy ghép.

Céc chét trc ché mién brom c6 thé c6 tic dung didu tri nhiéu tinh trang bénh viém
cAp tinh nhw bénh git cAp tinh, bénh viém déng mach t& bao khong 16, bénh viém than
bao gém bénh viém thin do bénh 1uput, bénh viém mach lién quan t6i co quan nhu bénh
viém tiéu ciu than, bénh viém mach bao gém bénh viém ddng mach té bao khéng 13,
bénh u hat Wegener, bénh viém da dong mach ndi nhiéu u cuc, bénh Behcet, bénh
Kawasaki, bénh viém dong mach Takayasu, bénh viém mach lién quan tGi co quan va

tinh trang dao thai cdp tinh cia céc co quan ciy ghép.

Céc chét trc ché mién brom c6 thé c6 tic dung phong ngira hodc diéu tri cac bénh
hodc tinh trang bénh ly lién quan t6i cac dép tng viém v6i bénh nhiém khuin do vi
khuén, Virut, nim, vat ky sinh hodc ddc tinh ctia ching, nhu bénh nhidm Kkhuén, h6i bénh
nhidm khuén, séc nhidm khuén, ching nhim noi doc t6 huyét, hoi chimg dap tng viém
toan than (SIRS), hoi ching loan chirc ning da co quan, hoi ching sbc doc tb, tén thuong
phéi cdp tinh, ARDS (hoi chimg suy kiét phdi cdp tinh & ngudi trudng thanh), suy thin
cép tinh, Bénh viém gan bao phat, kiét strc, bénh viém tuy cép, hoi chirng sau phiu thuat,

bénh sacoit, phan ing Herxheimer, bénh viém ndo, bénh viém tiy, bénh viém mang nao,
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bénh sbt rét va SIRS lién quan t6i ching nhiém virut nhu bénh cim, bénh zona, bénh

hecpet thong thudng va bénh do coronavirut gay ra.

Céc chét e ché mién brom c6 thé ¢ tic dung phong ngira hodc diéu tri c4c tinh
trang bénh ly lién quan t6i tdn thuong tai twéi méau do thiéu mau cuc bd nhu chig nhdi
mau co tim, ching thiéu mau cuc bd ndo-mach (bénh dot quy), hoi ching dong mach
vanh cip tinh, tén thuong tai twéi mau & than, ciy ghép co quan, ghép nbi tit dong mach
vanh, phuong phap ndi tit tim phdi, chuyén héa bo phan ngoai vi hodc phéi, than, gan, da

day-rudt.

Céc chét e ché midn brom c6 thé ¢o tac dung didu trj cac r6i loan chuyén hoa lipit
béng cach diéu hda APO-Al nhu ching ting cholesteol trong mau, bénh xo vita dong

mach va bénh Alzheimer.

Céc chét trc ché mién brom c6 thé c6 tic dung diéu tri c4c tinh trang xo hoéa nhur
chimg xo hoa phéi tu phéat, ching xo héa than, chimg co thit sau ph?lu thuat, tao s¢o 15i,

bénh xo cirng bi va ching xo hda tim.

Céc chét tc ché mién brom c6 thé c6 tac dung phong ngira va diéu tri chimg
nhidm virut nhu virut hecpet, virut papilom cua ngudi, adenovirut va poxvirut va cac
virut ADN khac. Céc chit trc ché mién brom c6 thé c6 tac dung diéu tri bénh ung thu, bao
gém bénh ung thu mau, biéu mé bao gém bénh ung thu biéu md phéi, nguc va rudt Kkét,

bénh ung thu biéu mé nodi tang, khdiu trung mo, gan, thin va than kinh.

Theo mot phuong 4n, bénh hojc tinh trang bénh Iy ma chét tc ché mién brom
dugce chi dinh dugc chon tr cdc bénh lién quan t6i hdi chiung dap Gmg viém toan thén,
nhu bénh nhi®m khuén, kiét strc, bénh viém tuy, chin thuong ning, chirg XuAt huyét va
chimng thiéu méau cuc bd. Theo phuong 4n nay, chit trc ché mién brom cé thé duge s
dung trong thoi diém chin do4n dé 1am giam ty 1¢ méc phai ciia: SIRS, khéi phat sbc, hoi
chiing loan chtc ning da co quan, bao gbm khoi phat tdn thuong phdi cip tinh, ARDS,
ton thuong than, gan, tim va da day-rudt cAp tinh va 1am giam ty 1¢ tir vong.

Theo mot phuong 4n khéc, chét e ché mién brom c6 thé duogc dung trude khi
phiu thuét hodc céc phuong phap khac lién quan t6i nguy co nhiém khuén cao, chimg
xut huyét, tdn hai mo toan dién, SIRS hogic MODS (hdi chimg loan chtc néng nhiéu co

quan).
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Theo phuong 4n cu thé, bénh hoic tinh trang bénh ly ma chit e ché mién brom
duoc chi dinh 13 bénh nhidm khuén, hoi bénh nhidm khuén, séc nhiém khuén va chimg
nhiém ndi doc o huyét. Theo mét phuong én khéc, chét ttc ché mién brom duoc chi dinh
dé diéu tri bénh viém tuy cép tinh hoic man tinh. Theo mdt phuong 4n khac, mién brom
dugc chi dinh diéu tri chimg kiét strc. Theo mdt phuong 4n, bénh hogc tinh trang bénh ly
ma chét trc ché mién brom dugc chi dinh dugc chon tir bénh nhiém khuén va phuc hdi do
bénh hecpet thong thuong giy ra, bénh ecpec modi, bénh nhi®m khudn va phuc hdi do
bénh zona giy ra, bénh thuy diu, bénh zona, virut papilom cia nguoi, ching tao khéi u
méi & cb, bénh nhim adenovirut, bao gdm bénh hé hép cip tinh, bénh nhiém poxvirut
nhu bénh dau mua & gia suc va bénh ddu mua va sét virut & lon chau Phi. Theo mdt
phuong an cu thé, chét Gc ché mién brom dugc chi dinh dé diéu tri bénh nhiém virut

papilom & bi€éu md da hodc co clia ngudi.

Thuat ngit “bénh hodc tinh trang bénh ly ma chit tc ché mién brom dugc chi
dinh” duoc st dung trong ban mo ta dé chi mbi tinh trang bénh 1y hodc toan bd céc tinh

~ trang bénh ly néu trén.

Mic du ¢6 thé duge st dung trong didu tri bénh, nhung hop chét ¢ cong thire (1)
cling nhur mudi duge dung ctia n6 ¢6 thé duoc sit dung duéi dang hop chét tho, thong

thuong hop chét tho nay 1a hoat chét nhu trong duoc phim.

Thuét ngir “lugng hitu hiéu diéu tri bénh” dugc st dung trong ban md ta dé chi
luong cua hop chét s& tao ra d4p tng sinh hoc hodc dugc hoc clia md, h¢, dong vat hoac

ngudi ma duge thuc hién boi nha nghién ciru, béac si tha y, bac si hodc nha 1am sang khéc.

Céc hop chét va dugc phim theo sang ché c6 thé dugc sir dung két hop véi duge
chét khac duogc sir dung trong didu tri/phong ngtra/kim ham hodc cai thién cac bénh hodc
tinh trang bénh ly ma cac hop chét theo sang ché c6 thé 13 hitu ich. Céc duogc chét khac
nhu vay 6 thé dugc dung, theo dudng va véi lugng thudong dung, ddng thoi hodc twong
ng bang hop chit theo sing ché. Khi hop chét theo séng ché duoc dung déng thoi véi
mot hoac nhiéu dugc chét khéc, thi dugc phém chita cac dugc chit khac nhu vy ngoai
hop chét theo sang ché ciing c6 thé dugc wu tién. Do d6, duoc phim theo séng ché bao

gbm duoc phim con chira mot hodc nhiéu hoat chét khac, ngoai hgp chit theo sang ché.

Dugc phim theo séng ché c6 thé dugce bao ché theo cich twong hgp véi dudng

dung dugc chi ra cua no, tdt hon 1a dung qua dudng miéng. Vi du v& duoc phdm theo
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sang ché c6 thé dugc bao ché @& st dung qua dudng xong hit, nhu dang khi dung hodc
bot kho; dé st dung qua duong miéng, nhu vién nén, vién nang, gel, sird, hdn dich, nhil
tuong, con ngot, dung dich, bot hodc cbm; dé s dung theo duong truc trang hodc 4m
dao, nhu thudc dan; hoic dé sur dung qua duong tiém (bao gém tiém tinh mach, tiém dudi
da, tiém bép, tiém vao mach, hodc tiém truyén) nhu dung dich v trung, hén dich hoic

nhil twong.

Céc hop chit theo sing ché ciing c6 thé bao nang trong vién vi nang di dugc bao
ché, vi duy, b%lng ky thuat giot tu hodc b%xng cach polyme bé mit chung, vi du,
hydroxymetyl xenluloza hodc vién vi nang gelatin va vién vi nang poly-(metylmetaxylat),
tuong ung trong hé phin phéi thudc dao keo (vi du, liposom, vi ciu albumin, vi nhil
tuong, hat nand va vién nang nano) hoic trong vi nhil twong. Céac k¥ thuat twong ty dugc

boc 16 trong Remington's Pharmaceutical Sciences 16th edition, Osol, 4. Ed. (1980).

Hop chét di vong hai vong c6 cong thirc (I) theo séng ché c6 thé duoc didu ché tir
cac nguyén liéu c6 sin ban diu mot cach d& dang bang céch sir dung céc phuong phép va
quy trinh dudi day. Can phai hiéu ring trong d6 céc diéu kién thir nghiém ty y hodc
dugc uu tién (tire 13 nhiét dodo phan tng, thoi gian, s6 mol ctia céc chét phan Umg, dung
mdi v.v.) dugc thé hién, thi cac diéu kién thtr nghiém khéc cling co thé duoc st dung trir
khi ¢6 chi din khéc. Cac diéu kién phan Gng t8i wu c6 thé thay déi theo céc chét phan (g
hodc dung moi cu thé da dung, nhung cac diéu kién nhu vay c6 thé dugc xac dinh boi
ngudi c6 hidu biét trung binh vé linh vuc nay, bang cach sir dung cac phuong phap tbi uu
thong thuong. Mo ta chi tiét vé cac quy trinh theo sang ché dugc néu trong phan vi du

duoc dé cap dudi day.

Theo mot khia canh khac, cac hgp chét theo sang ché ¢6 thé con chira ty 1€ bét
thudng cla cac chit ddng vi nguyén tir & mot hodc nhiéu nguyén tir cAu thanh nén céc
hop chét nay. Vi du, sang ché ciing bao gdm céc bién thd dwoc danh diu ddng vi theo
sang ché 1a gidng véi cac bién thé d3 néu trong ban md ta ndy, nhung trén thuc té mot
hodc nhiéu nguyén tir ctia hop chét dugc thay thé bang nguyén t c6 khéi luong nguyén
tir hoic s& khéi khac nhau so vé6i khéi lugng nguyén tir hodc s6 khéi chiém wu thé thuong
tim thiy duoc trong tu nhién d6i v6i nguyén tir 6. Toan bd cac chét ddng vi ctia nguyén
tir hodc yéu té cu thé bt ky nhu dugc néu cu thé 1a ndm trong pham vi ctia c4c hop chét

theo sang ché, va viéc st dung ching. Vi du vé cac chat dong vi c6 the duge két hop vao
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cac hop chit theo sing ché bao gdm céc chit ddng vi cia hydro, cacbon, nito, oxy,
phospho, Tru huynh, flo, clo va iot, nhu *H (“D”), °H, ''C, "*C, "c, N, "N, 0, 0,
180y, 32p 3p 35g 18p 3¢y 121 y3 1] Cac hop chét di dugce danh ddu dong vi theo sang
ché néi chung c6 thé dugc didu ché bang cac phuong phap sau twong ty vdi cac phuong
phép dugc bdc 10 trong cac So dd va/hoic trong cac Vi du néu dudi day, bang céach thé
chét phan tng d3 dugc dénh d4u ddng vi cho chit phan tng khong dugc danh diu dong
Vi.
Cac ky hi€u viét tit dugc sir dung trong toan bd ban md ta nay 1a nhu sau.

MeOH-Metanol; EtOH_-Etaﬁol; DME-1,2-dimetoxyetan, CHCIl;-Cloroform;
DCM-diclometan; ~ DMF-N,N-dimetylformamit; = DMSO-dimetylsulfoxit;  CDCls-
Deutechuoted cloroform; EtOAc-Etylaxetat; CH;CN-Axetonitril; THF-Tetrahydrofuran;
TEA -Trietylamin; DIPEA-diisopropyletylamin; TFA-Axit trifloaxetic; AcOH-Axit
axetic; AICl;-Nhoém clorua; AlBr;-Nhom bromua; Br,-brom; NBS-N-bromsucxinimit;
NCS-N-closucxinimit; Mel-metyl iodua; KI-Kali iodua; TPP-Triphenyl phosphen;
VNaOAc-Natriaxetat; KOAc-Kaliaxetat; Na,SO,-Natri sulphat; H,SOy4-Axit sulfuric;
HNOs-Axit nitric; HBr-Axit bromhydric; NaHCO;-Natri bicacbonat; KHCO;-Kali
bicacbonat; Na,COs-Natri cacbonat; K,CO;-Kali cacbonat; Cs,COs-Cesiumcacbonat;
NaH-Natri hydrua; t-BuOK-Kali tert-butoxit; LDA-lithi diisopropylamit; n-BuLi-n-
Butyllithi; DIAD-diisopropylazodicarboxylat; BBrs-Boron tribromua; NMP-N-metyl
pyrolidin; DAST-dietylaminosulfurtriflorua; AgBF,-Bac tetrafloborat; NaN;-Natri azit;
CuI-Déng(I)iodua; SnCl, 2H,O-Stannous clorua dihydrat; NaBH,-Natri borohydrit;
NaCNBH;-Natri xyanoborohydrit; (BOC),O-di-tert-butyldicacbonat; EDC.HCI-1-etyl-3-
(3-dimetylaminopropyl)carbodiimit hydroclorua; HOBt-1-hydroxybenzotriazol; POCl;-
Phospho oxyclorua; SOCl,-Thionyl clorua; AcCl-Axetyl clorua; Ac,0-Axetic anhydrit;
NH,Cl-Amoni clorua; NiCl,-Niken clorua; H,O,-Hydro peroxit; NaOEt-Natri etoxit;
NaOMe-Natri metoxit; NaOH-Natri hydroxit; KOH-kali hydroxit; HCI-Axit clohydric;
Pd(pphs)4-Tetrakis (triphenylphosphin)paladi(0); Pd(dppf)Cl,-[1,1'-Bis(diphenyl
phosphino)feroxen]diclopaladi (II), phic véi diclometan; Pd(OAc),-Paladi(I)axetat;
BINAP-2,2'-Bis(diphenylphosphin)-1,1'-binaphtalen; TMS-CF5-
(Triflometyl)trimetylsilan; TBAF-Tetrabutylamoni florua; KCN-Kali xyanua; Pd/C-
Paladi trén cacbon hoat tinh; H,O-Nudc; Fe-Bot sat;mL-Millilit; TLC-Phuong phap séc
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ky ban mong; RT-Nhiét do phong; h-Gio; N-Tiéu chuén; M-Ndng d6 phan tir gam; s-
Vach don; d-Vach ddi; t-Vach ba; m-Vach boi; '"HNMR-Cé6ng huéng tir hat nhan proton;
‘ MS-Khéi phé; LC-Sic ky long; H-Proton; MHZ-Mega hec; Hz—Hertz;ppm—Phén triéu;

Bs-Vach don rong; ES-Phun dién tir; Conc-Dugc cd; g-Gam va mmol-Mili mol.
So db chung:

Theo mot khia canh, sang ché @& cap dén quy trinh didu ché hop chit di vong hai

vong c¢6 cong thire (I).

So ddI:
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Phwrong phap I
Trong So dd I, cac hgp chét c6 cong thire (1) duge diéu ché theo hai phuong phap:
Phuong phap I: N-alkyl hoa/tao ra sulfonamit, sau do ghép cidp Suzuki.
Phuong phap II: ghép cip Suzuki, sau d6 N-alkyl hoa/tao ra sulfonamit.
N-alkyl hoa/tao ra sulfonamit:

Hop chét c6 cong thic 1.0 va 1.2 ¢6 thé dugc N-alkyl héa/sulfonyl hoa bang céc
hop chét sulfonyl clorua/sulfonat/alkylhalogenua trong su ¢6 mat cta dung moi thich hop
(vi du, ACN, DMF, DCM, THF, dioxan, va dung moi tuong tir) va bazo thich hop (vi du,
Cs,CO;, +-BuOK, K,CO;, Na,CO;, pyridin, va bazo tuong ty) ¢ nhiét do nam trong
khoang tir 0°C dén 50°C trong khoang thoi gian tir 2 dén 48 gid dé twong ung thu dugc
hop chét ¢6 cong thirc 1.1 va hop chét c6 cong thirc (1).
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Ghép cap Suzuki:

Hop chét c6 cong thirc (I) va hop chét c6 cong thirc 1.2 ¢6 thé duoc didu ché bang
cach cho hop chit c6 cong thic 1.1 va hop chéit c6 cong thirc 1.0 phan Gng trong tmg voi
axit Cy;-boronic/este trong sy c6 mit clia dung moi thich hop (vi du DME/H,0, 1,4-
dioxan/H,0, DMF, DMSO, va dung mdi tuong tu), bazo thich hop (vi du, Na,COs,
K,COs, KOAc, va bazo tuong tuy) va chét xuc tac Pd thich hop (vi du, Pd(OAc),,
Pd(PPh;),Cl,, Pd(PPhs)s, Pd(dppf),Cly, va tuong tu) & nhiét do nam trong khoang tir
60°C dén 150°C trong khoéang thoi gian tir 2 dén 24 gio.

So d6 II:
Lz Phwong phap 1T l 3 Phweong phap IV
Rs khit alkyl héa HE} R 3”&1'31‘ hoic
l CL L o ;( 7;

@+ 72 O G xS

Hop chiat 6 Hg‘p chit cé : Hop chét cé

cong tl}ffc I cong thiee (I) cong thike (I)

2.0) 2.1

Phuong phép III: (Khir alkyl héa):

Hop chit c6 cong thic (1) (2.0) c6 thé duoc cho phan Umg véi axit manh (vi du,
BBr;, HCI, HBr, va axit twong tur) trong sy ¢6 mdt cta dung moi thich hop (vi du, DCM,
CHCl;, DCE hoic 1,4-dioxan, va dung mdi tuong ty) & nhiét do nam trong khoang tir -
78°C dén 35°C trong khoang thoi gian tir 2 dén 24 giv @ thu duge hop chét c6 cong thirc
D (2.1).

Phuong phép IV: Phuong phap nay co thé dugc thuc hién theo quy trinh bét ky
trong s cac quy trinh khac duge mo ta dudi day.

O-alkyl hoa: Hop chét c6 cong thire (1) (2.1) cb thé duge O-alkyl hoa bang R;-Br
trong su ¢6 mit ciia dung moi thich hop (vi du, DMF, ACN, THF, dioxan, va dung moi
tuong tu) va bazo thich hop (vi du, NaH, Cs,COs, +-BuOK, K,CO3, Na,COs, pyridin, va
bazo tuong tu) ¢ nhiét do nam trong khoang tir 20°C dén 120°C trong khoang thoi gian
tir 2 dén 48 gidr dé thu dugc hop chit c6 cong thire (I).
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Phan tmg kiéu Mitsunobu hodc Mitsunobu: Hop chét ¢6 cong thire (I) (2.1) ¢6 thé
dugce cho phan ung véi R;-OH trong sy c6 mit cua triphenylphosphin, va chit phan tmg
thich hop nhu DIAD hoic DEAD trong dung mdi thich hop (vi dy, dietyl ete, THF, va
dung moi turong tu) & nhiét do nam trong khoang tir 0°C dén 35°C trong khoang thoi gian
tir 8 dén 24 gidr dé thu dugc hop chit c6 cong thic (I).

Vi du thwe hién sang ché

Maic du sang ché dugc minh hoa béi cac vi du nhét dinh di néu, nhung sang ché
khong bi gidi han boi cac vi du nay; va tAt nhién sang ché bao gém cac pham vi chung
nhu d3 néu trén. Cac cai bién va cdc phuong 4n khac nhau c6 thé duoc thyc hién ma
khéng nim ngoai ¥ tuéng va pham vi cua sang ché.

Dit liéu MS dua ra trong cac vi du duge md ta duéi day thu dugc nhu sau:

Khéi phd: LC/MS Agilent 6120 Quadrapole LC/MS.

Dit liéu NMR dugc md ta trong céc vi du sau thu duoc nhu sau:

'H-NMR: Varian 400 MHz.

Hoéa hoc vi séng dugc thyc hién trén CEM Explorer.

Quy trinh didu ché céc hop chit c6 cong thire (I) dwoc mé ta chi tiét dudi day theo
tirng budc bao gdm quy trinh tdng hop chung cac hgp chét trung gian khac nhau tham gia
vao quy trinh diéu ché céc hop chét theo séng ché.

Hop chét trung gian 1: Didu ché 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-
dihydro-2H-benzo[b][1,4]oxazin '

e NO;. s NH, Ei NH
oL, — ‘b m |
0
o e
BrH
1d

-<‘?’

T é N
GO~ 1 00

Hop chit trung gian 1

Buéc a: Pidu ché 2-amino-4-metoxyphenol
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B sung Pd-C 10% (2,5g) vao dung dich chtra 4-metoxy-2-nitrophenol (5,0g,
29,58mmol) trong MeOH (50mL) va khudy trong diéu kién ap suét khi H, & nhiét do
phong trong 16 gid. Sau khi phan Uing x4y ra hoan toan, hdn hop phén g dugc loc qua
dém xelit, rira bﬁng metanol. Dich loc dugc cd dé thu duoc hop chét mong mudn dudi
dang chét rin mau tring nhat (4,0g, 97%). Hop chét thé dugc sir dung trong budc tiép
theo ma khong can tinh ché thém. '"H NMR (400 MHz, CDCLy): 8 6,75-6,60 (m, 1H),
6,40-6,28 (m, 1H), 6,25-6,15 (m, 1H), 3,75-3,60 (bs, 3H); LC-MS: m/z 140,1 (M+1)".

Budc b: Didu ché 2-axetamido-4-metoxyphenylaxetat

B4 sung trietylamin (25mL, 179,85mmol) vao dung dich nuéc da chira 2-amino-4-
metoxyphenol (5g, 35,97mmol) trong THF (130mL) va khudy trong 10 phut truéc khi
axetyl clorua (7,7mL, 107,91mmol) duoc bd sung vao. Sau do, hdn hop phan ting duoc
khudy & nhiét 6 phong trong 16 gio. Séu khi phan tng xdy ra hoan toan, hdn hop phéan
tng dugc dimg bang dung dich NaHCO; (1én dén d6 pH khoang 8) va chiét bang EtOAc
(200mL X 2). Céc 16p hitu co thu gom duge dugc rua bang nudc (200mL), nude mubi
(100mL), 1am kho trén natri sulphat va c6 dé thu dugc phén cén. Phan cin nay dugc st
dung tryuc tiép trong budc tiép theo ma khong can tinh ché thém (5,0g, 62%). '"H NMR
(400 MHz, CDCl,): § 7,90-7,75 (bs, 1H), 7,25-7,10 (m, 1H), 7,05-6,95 (m, 1H), 6,70-
6,60 (m, 1H), 3,79 (s, 3H), 2,34 (s, 3H), 2,17 (s, 3H); LC-MS: m/z 224,1 (M+1)".

Budc c: Diéu ché 2-axetamido-5-brom-4-metoxyphenylaxetat

B4 sung timg phan N-bromsucxinimit (4,79g, 26,90mmol) vao dung dich nuéc da
chira 2-axetamido-4-metoxyphenyl axetat (5,0g, 22,42mmol) trong DMF (65mL) va
khudy & nhiét o phong trong 16 gid. Sau khi phén tmg xay ra hoan toan, hdn hop phan
tng dugc rét vao nudc da dugc nghién, c4c chét rin d3 dugc phén tach duogc loc, rira
bang nudc va lam kho trong didu kién 4p suit giam. Phén cén dugc st dung truc tiép
trong bude tiép theo ma khong cin tinh ché thém (4,0g, 59%). 'H NMR (400 MHz,
CDCLy): 8 7,99 (s, 1H), 7,33 (s, 1H), 7,20-7,10 (bs, 1H), 3,89 (s, 3H), 2,36 (s, 3H), 2,19
(s, 3H); LC-MS: m/z 302,0 (M+1)".

Buéc d: Didu ché N-(4-brom-2-hydroxy-5-metoxyphenyl)axetamit

B sung timg phén kali cacbonat (1,36g, 9,86mmol) vao dung dich chua 2-
axetamido-5-brom-4-metoxyphenyl axetat (1,0g, 3,29mmol) trong MeOH (10mL) va
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khudy & nhiét d6 phong trong 16 gid. Sau khi phan Gng xay ra hoan toan, hdn hgp phan
g dugc rét vao nudc da dugc nghién, cac chit rin d3 dugc phéan tach duogc loc, rira
bing nudc va lam kho trong didu kién chan khong. Phin cén duge st dung tryc tiép trong
bude tip theo ma khong can tinh ché thém (0,7g, 81%). 'H NMR (400 MHz, DMSO-de):
$9,70 (s, 1H), 9,31 (s, 1H), 7,69 (s, 1H), 7,02 (s, 1H), 3,71 (s, 3H), 2,09 (s, 3H); LC-MS:
m/z 262,0 M+1)".

Budc e: Didu ché 1-(7-br0m-6-metoxy-2H—benzo[b][1,4]0xazin-4(3H)-y1)etanon

B6 sung 12-dibrometan (0,8mL, 9,23), NaOH (037g, 9,23mmol),
benzyltrietylamoni clorua (0,12g) vao dung dich chtra N-(4-brom-2-hydroxy-5-
metoxyphenyl)axetamit (0,60g, 2,30mmol) trong DCM (7,5mL) va CH3CN (4,5mL) va
khudy & nhiét do phong trong 16 gid. Sau khi phan l’mg x4y ra hoan toan, hdn hgp phan
tng dugc pha loang bang nude (80mL) va chiét bing EtOAc (200mL). L6p hiru co duge
rira bang nudc (200mL), nude mubi (100mL), 1am kho trén natri sulphat va co dé thu
duogc hop chat mong muén du6i dang chét rin mau tring nhat (0,5g, 75%). "H NMR (400
MHz, DMSO-de): & 8,05-7,80 (bs, 1H), 7,12 (s, 1H), 4,21 (t, J~4,4 Hz, 2H), 3,83 (t,
J=4,6 Hz, 2H), 3,74 (s, 3H), 2,27 (s, 3H); LC-MS: m/z 288,0 M+1)".

Budc f: Piéu ché 1-(7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-
benzo[b][1,4]oxazin-4(3H)-yl)etanon

B6 sung vao axit 3,5-dimetylisoxazol boronic (0,66g, 4,72mmol), natri cacbonat
(0,42g, 3,93mmol) vao dung dich chira 1-(7-brom-6-metoxy-2H-benzo[b][1,4]oxazin-
4(3H)-yl)etanon (0,45g, 1,57mmol) trong 1,2-DME (4,5mL) va H,O (1,5mL) va loai khi
bing cach suc nito trong 20 phit. Sau d6 tetrakistriphenylphosphinpaladi(0) (0,09g,
0,078mmol) duogc bd sung vao va gia nhiét & nhiét d6 100°C trong 16 git. Sau khi phéan
g x4y ra hoan toan, hdn hop phan tng dugc pha loang bang EtOAc (50mL), rira bang
nuée (50mL), nude mubi (50mL), 1am khd trén natri sulphat va c6 dé thu duogc phan cin.
Phin cén thu duge duge sir dung truc tiép trong budce tiép theo, ma khong can tinh ché
thém (0,3g, 66%). 'H NMR (400 MHz, DMSO-dy): & 8,00-7,80 (bs, 1H), 6,76 (s, 1H),
423 (t, J=4,4 Hz, 2H), 3,87 (t, J=4,6 Hz, 2H), 3,68 (s, 3H), 2,30 (s, 3H), 2,25 (s, 3H),
2,07 (s, 3H); LC-MS: m/z 303,1 (M+1)".

Budc g: Diéu ché 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-
benzo[b][1,4] oxazin
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B sung KOH (0,35g, 6,35mmol) vao dung dich chira 1-(7-(3,5-dimetylisoxazol-
4-y1)-6-metoxy-2H-benzo[b][1,4]oxazin-4(3H)-yl)etanon (0,3g, 0,99mmol) trong MeOH
(3mL) va H,O (ImL) va khudy & nhiét do phong trong 2 gio. Hon hop phan mg dugc
pha lodng bang EtOAc (50mL), rira bang nuée (50mL), nude mudi (50mL), 1am khd trén
natri sulphat va co. Phin cén thu dugc dugc st dung truc tiép trong budc tiép theo, ma

khong cin tinh ché thém (0,2g, 77%); LC-MS: m/z 261,1 (M+1)".

Hop chit trung gian 2: Pidu ché 7-brom-6-metoxy-2H-benzo[b][1,4]oxazin-
3(4H)-on

0 Hz

Ass

la

‘; A

Hop chit trung gian 2

Buéc a: Diéu ché 6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on

Bb sung K,CO; (12,0g, 86,33mmbl) vao dung dich nuéc da chtra 2-amino-4-
metoxyphenol (4g, 28,77mrhol) trong CH;CN (50mL) va khudy trong 10 phut trudc khi
2-cloaxetyl clorua (3,43g, 57,55mmol) dugc bd sung vao. Sau d6 hdn hop phan tng duoc
khudy & nhiét do 100°C trong 2 gio. Sau khi phén Gng xay ra hoan toan, hén hop phan
ung duorc ¢ va xir Iy bang nuéc da dé pha v& cic chét rén. Cac chét rin di dugc phan
tach duorc loc, rira bang nudc va lam kho trong diéu kién chan khong (4,1g, 78%). 'H
NMR (400 MHz, DMSO-d¢): & 10,61 (bs, 1H), 6,87-6,85 (m, 1H), 6,50-6,47 (m, 2H),
4,48 (s, 2H), 3,68 (s,' 3H); LC-MS: m/z 178,2 (M-1)".

Bude b: Diéu ché 7-brom-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on

B sung timg phan N-bromsucxinimit (10,17g, 58,0mmol) vao dung dich nuéc da
chira 6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on (4,0g, 22.9mmol) trong DMF (50mL)
va khudy & nhiét d6 phong trong 3 gid. Sau khi phén tmg xay ra hoan toan, hdn hgp phan
tmg dugc rot vao nudc da, cac chét rin da dugc phan tich dugc loc, rira bﬁng nuGc va
lam khd trong diéu kién chan khong (4,0g, 70%). '"H NMR (400 MHz, DMSO-d): &
10,72 (bs, 1H), 7,19 (s, 1H), 6,62 (s, 1H), 4,53 (s, 2H), 3,76 (s, 3H); LC-MS: m/z 257,0
M-1)".
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Hop chit trung gian 3: Pidu ché 7-brom-6-metoxy-2,2-dimetyl-2H-
benzo[b][1,4]oxazin-3(4H)-on T

pos "’tof< AL

Hop chit trung gian 3

Hop chit ndy dugc didu ché theo quy trinh tuoﬁg tu nhu quy trinh didu ché hop
chét trung gian 2. Hop chét mong muén thu dugc dudi dang chét rin mau tring (0,09g,
60%). 'H NMR (400 MHz, DMSO-de): 8 10,64 (bs, 1H), 7,15 (s, 1H), 6,61 (s, 1H), 3,76
(s, 3H), 1,37 (s, 6H). o

Hop chét trung gian 4: pidu ché 7-amino-4-(4-clobenzyl)-6-metoxy-2H-
benzo[b][1,4]oxazin-3(4H)-on

& |. 1
| o
BOOE
HsN V ]

Hop chit trung gian 4

I/W*()N\’@(TM

e

Budc a: Diéu ché 6-metoxy-7-nitro-2H-benzo[b][1,4]oxazin-3(4H)-on

B4 sung timg phan HNO; 70% (0,6mL) vao dung dich nuGc da chira 6-metoxy-
2H-benzo[b][1,4]oxazin-3(4H)-on (0,60g, 3,35mmol) trong AcOH (1,8mL) va khudy &
nhiét d6 phong trong 15 phut. Sau khi phan @mg xay ra hoan toan, hén hop phan ng
duoc rot vao nude da (100g), cac chit rin da dugc phén tach dugc loc, rira béng nudc va
lam khé trong diéu kién ap suét giam. Phan cén duge sir dung truc tiép trong bude tiép
theo ma khéng can tinh ché thém (0,60g, 80%). 'H NMR (400 MHz, DMSO-dy) 8 11,14
(bs, 1H), 7,60 (s, 1H), 6,75 (s, 1H), 4,64 (s, 2H), 3,85 (s, 3H). LC-MS: m/z 223,1 M-1)".

Buéc b: Didu ché 4-(4-clobenzyl)-6-metoxy-7-nitro-2H-benzo[b][1,4]0Xazin-
3(4H)-on

B sung K,CO; (1,06g, 7,68mmol), sau do bd sung 4-clo benzyl bromua (0,41g,
2,00mmol) vao dung dich chua 6-metoxy-7-nitro-2H-benzo[b][1,4]oxazin-3(4H)-on
(0,60g, 2,67mmol) trong DMF (6mL), va khudy & nhiét d6 80°C trong 16 gid. Sau khi
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phéan ting x4y ra hoan toan, hdn hop phan tng dugc rét vao nuéc da (100g), cac chét ran
da dugc phan tach dugc loc, rira k¥ bang nudc va lam kho trong diéu kién 4p suét giam.
Phin cén dugc sit dung truc tiép trong budc tiép theo ma khoéng can tinh ché thém (O,48g,
51%). '"H NMR (400 MHz, DMSO-dg) & 7,63 (s, 1H), 7,43-7,37 (m, 4H), 6,89 (s, 1H),
5,29 (s, 2H), 4,86 (s, 2H), 3,78 (s, 3H).

Buéc c: Diéu ché 7-amino-4-(4-clobenzyl)-6-metoxy-2H-benzo[b][1,4]oxazin-
3(4H)-on

B4 sung NH,CI (0,22g, 4,14mmol) sau d6 bd sung bot Fe (0,39g, 7,00mmol) vao
‘dung dich chia 4-(4-clobenzyl)-6-metoxy-7-nitro-2H-benzo[b][1,4]oxazin-3(4H)-on
(0,48g, 1,38mmol) trong EtOH (5mL) va nuée (2,5mL) & nhiét 40 phong va héi luu &
nhiét d6 100°C trong 2 gid. Sau dc’>_ hdn hop phéan mg dugc lam ngudi dén nhiét do
phong, loc qua dém xelit va rira bang EfOAc (200mL). L6p hitru co duge rira bang dung
dich nuéc natri bicacbonat (50mL), nudc (50mL), nude mudi (50mL), 1am khd trén natri
sulphat va cd. Phin cén dugc tinh ché bing phuong phap sic ky cdt trén silicagel (100-
200 mesh (149-74pum)) & thu dugc hop cht mong mudn (0,20g, 46%); 'H NMR (400
MHz, DMSO-dy) & 7,39 (d, J=8,3 Hz, 2H), 7,31 (d, J/=8,3 Hz, 2H), 6,54 (s, 1H), 6,31 (s,
1H), 5,10 (s, 2H), 4,66 (s, 2H), 4,58 (s, 2H), 3,60 (s, 3H); LC-MS: m/z 319,1 (M+1)".

Hop chét trung gian 5: Piéu ché 6-brom-7-metoxyquinolin-2(1H)-on

OEt O a OFt O b ' ”QNH‘Z ¢
E’:tf)/l\/uYJEt 'ETQ)\/lLoﬁ Ei{)&"kﬁi ' Br
b

5a

¢ Er

Hop chét trung gian 5

Budce a: Didu ché axit 3,3-dietoxypropanoic

Bb sung NaOH (4,10g, 102,6mmol) vao hén dich dugc khuéy chira etyl 3,3-
dietoxypropanoat (15,0g, 78,88mmol) trong nuéc (32mL) va gia nhiét dén nhiét d6
110°C trong 1,5 gid. Sau khi phan ng xay ra hoan toan, hén hop phan tng dugc lam
ngudi, axit hoa @én @ pH khoang 3 bang dung dich nuéc HCI 3N va chiét bang EtOAc
(500mL x 2). Lép hiru co duge rira bing nude (200mL), nude mudi (100mL), 1am khod
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trén natri sulphat va c6. Phan cén duoc st dung trong budce tiép theo ma khong can tinh
ché thém (11,50g, 91%). "H NMR (400 MHz, DMSO-dg): § 12,20 (s, 1H), 4,81 (t, /=5.9
Hz, 1H), 3,58-3,59 (m, 2H), 3,48-3,40 (m, 2H), 2,60-2,40 (m, 2H), 1,09 (t, /=7.3 Hz,
6H).

Buéc b: Didu ché 3-etoxyacryloyl clorua

Bd sung thionyl clorua (10,0mL, 142,9mmol) vao dung dich nu6c da chta axit
3,3-dietoxypropanoic (5,00g, 31,05mmol) trong thoi gian 10 phut, va khudy & nhiét do
80°C trong 1,5 gid. Sau khi phan ng x4y ra hoan toan, hdn hop phéan tmg dugc cb va lam
kho trong diéu kién &p sult giam dé thu dugc hop chit mong muén duéi dang chét 1éng
mau nau s3m (3,0g, 73%). "H NMR (400 MHz, DMSO-de): & 7,50 (d, /=12,2 Hz, 1H),
5,14 (d, ~12,2 Hz, 1H), 3,94 (q, J=7,3 Hz, 2H), 1,24 (t, /7.3 Hz, 3H).

Buéc c: Diéu ché (E/Z)-N-(4-brom-3-metoxyphenyl)-3-etoxyacrylamit

B6 sung (E/Z)-3-etoxyacryloyl clorua (2,98g, 22,27mmol) vao dung dich nu6c da
chtra 4-brom-3-metoxyanilin (3,00g, 14,85mmol) trong pyridin (20mL) trong thoi gian S
phut va khudy & nhiét 4o phong trong 16 gio. Sau khi phdn Umg xay ra hoan toan, hén
hop phan tmg dugc pha lodng bing nudc da va chiét bang EtOAC (150mL x 2). Céc 16p
hiru co thu gom dugc dugc rua bang dung dich nuéc HCI IN (100mL), nudc (150mL),
nude mudi (100mL), lam kho trén natri sulphat va cd. Phén cén dugc str dung trong budce
tiép theo ma khong cdn tinh ché thém (3,20g, 72%). 'H NMR (400 MHz, DMSO-dy): 3
9,86 (s, 1H), 7,54-7,42 (m, 3H), 7,12-7,08 (m, 1H), 5,50 (d, J/=12,7 Hz, 1H), 3,95 (q,
J=6,9 Hz, 2H), 3,80 (s, 3H), 1,27 (t, J=7,3 Hz, 3H); LC-MS: m/z 301,1 (M+1)".

Bude d: Diéu ché 6-brom-7-metoxyquinolin-2(1H)-on

Dung dich chta (E/Z)-N-(4-brom-3-metoxyphenyl)-3-etoxyacrylamit (3,0g,
10,0mmol) trong H,SO, ddm ddc (30mL) dugc khuéy & nhiét dd phong trong 1 gid. Sau
khi phan ng x4y ra hoan toan, hdn hop phan ung dugc rét vao nudc da; cac chét rin da
duogc phéan tach dugc loc, rira ky béng nude va lam kho trong diéu kién ap suét giam.
Phén cén dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém (2,08g,
82%). "H NMR (400 MHz, DMSO-de): 8 12,70 (bs, 1H), 7,94 (s, 1H), 7,80 (d, /=9,8 Hz,
1H), 6,92 (s, 1H), 6,36 (d, /=9,8 Hz, 1H), 3,88 (s, 3H); LC-MS: m/z 256,0 M+1)".
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Hop chét trung gian 6: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-7- metoxyqumohn—
2(1H)-on

5]

D/NH« N”*; 0 {!} N. O
Fa
N

)1)3 m

Hop chit trung gian 6

Budéc a: Didu ché 4-(3,5-dimetylisoxazol-4-yl)-3-metoxyanilin

Buéc nay duge thuc hién twong ty nhu bude f clia quy trinh didu ché hop chit
trung gian 1. Hop chit mong mubn thu dugc dudi dang chét rin mau vang nhat (0,6g,
60%). "H NMR (400 MHz, DMSO-de): & 6,78 (d, J/=7,8 Hz, 1H), 6,30-6,19 (m, 2H), 5,26
(s, 2H), 3,66 (s, ‘3H), 2,19 (s, 3H), 2,02 (s, 3H); LC-MS: m/z 219,2 (M+1)".

Buéc b: Ditu ché (E)-N-(4-(3,5-dimetylisoxazol-4-yl)-3-metoxyphenyl)-3-

: etoxyacryl am1t

Budc nay duge thuc hién tuong tu nhu bude ¢ cla quy trinh dleu che hop chét
trung gian 5. Hop chit mong muébn thu dugc dudi dang chit rin mau vang nhat (0,4g,
46%). 'H NMR (400 MHz, DMSO-dq): 9,85 (s, 1H), 7,52-7,48 (m, 2H), 7,22-7,21 (m,
1H), 7,11-7,09 (m, 1H), 5,53 (d, J=12,2 Hz, 2H), 3,98-3,93 (m, 2H), 3,73 (s, 3H), 2,23
(s, 3H); 2,05 (s, 3H), 1,30-1,22 (m, 2H); LC-MS: m/z 317,2 M+1)".

Budce ¢: Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on

Buéc ndy duge thuc hién twong tu nhu budc d cla quy trinh diéu ché hop chét
trung gian 5. Hop chit mong mubdn thu duge dudi dang chét rén mau tring nhat (0,2g,
59%); 'H NMR (400 MHz, DMSO-de): 8 11,76 (bs, 1H), 7,82 (d, /=9,3 Hz, 1H), 7,53 (s,
1H), 6,94 (s, 1H), 6,35 (d, J=9,8 Hz, 1H), 3,81 (s, 3H), 2,26 (s, 3H), 2,07 (s, 3H); LC-
MS: m/z 271,1 (M+1)".

Hop chét trung gian 7: Diéu ché 6-brom-7-metoxy-3-metylquinolin-2(1H)-on
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Hop chat ttumg gian 7

Buéce a: Didu ché (E)-etyl 3-(4-metoxy-2-nitrophenyl)-2-metylacrylat

BS sung 4-metoxy-2-nitrobenzaldehyt (1,0g, 5,52mmol) va etyl-2-(triphenyl
phosphoranyliden)propanoat (2,0g, 5,52mmol) vao hén dich dwoc khudy chira natri
hydrua (0,44g, 11,04mmol) trong THF (20mL) & nhi¢t 4§ 0°C, dugc khudy & nhiét do
phong trong 4 gid. Sau khi phan Gng xay ra hoan toan, hdn hop phan g dugc pha lodng
bing nuéc va chiét bang EtOAc (200mL X 2). Céc 16p hiru co thu gom duge dugc rira
bang nudc (200mL), nude mudi (100mL), 1am kho trén natri sulphat va co. Phan cin
duge tinh ché trén silicagel (100-200 mesh (149-74pm)) dé thu dwoc hop chit mong
mudn dudi dang chét rén mau nau (0,33g, 22%). 'H NMR (400 MHz, CDCl;): & 7,83 (s,
1H), 7,63 (d, /=2,4 Hz, 1H), 7,26 (s, 1H), 7,20-7,17 (m, 1H), 4,28 (q, /=7.3 Hz, 2H), 3,90
(s, 3H), 1,91 (s, 3H), 1,35 (t, /=7.4 Hz, 3H).

Buéce b: Diéu ché (E)-etyl 3-(2-amino-4-metoxyphenyl)-2-metylacrylat

B sung HCI ddm d3c (2,0mL) va SnCl,.2H,0 (1,46g, 6,05mmol) vao dung dich
chira (E)-etyl 3-(4-metoxy-2-nitrophenyl)-2-metylacrylat (0,33g, 1,23 mmol) trong
MeOH (10mL), hdn hop nay dugc khudy & nhiét do 80°C trong 4 gid. Sau khi phan (mg
x4y ra hoan toan, hén hop phan tmg dugc loc qua dém xelit, dich loc duoc co. Phan cin
duge pha loang bing nudc va chiét bing EtOAc (200mL X 2). Cac 16p hitu co thu gom
duge dugc rira bing nude (200mL), nude mudi (100mL), 1am kho trén natri sulphat va cb
trong diéu kién ép suit gidam. Phan cin dugc tinh ché bing phuong phap sic ky cot
silicagel (100-200 mesh (149-74pm)) dé thu dugc hop chit mong muén dusi dang chat
rén mau nau (0,2g, 69%). 'H NMR (400 MHz, DMSO-de): 8 7,50 (s, 1H), 7,01 (d, J=8,3
Hz, 1H), 6,29 (d, /=2,3 Hz, 1H), 6,19 (dd, J=8.8, 2,4 Hz, 1H), 5,24 (bs, 2H), 4,20-4,10
(m, 2H), 3,68 (s, 3H), 1,95 (s, 3H), 1,25 (d, J=6,8 Hz, 3H); LC-MS: m/z 236,2 M+1)".
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Buéc c: Didu ché 7-metoxy-3-metylquinolin-2(1H)-on

Dung dich chira (E)-etyl 3-(2-amino-4-metoxyphenyl)-2-metylacrylat (0,13g,
0,55mmol) trong dioxan.HCI (4mL) dugc gia nhiét & nhi¢t 4o 100°C trong 6ng kin trong
16 gid. Sau khi phan g xdy ra hoan toan, hdn hgp phan tng dugc dé dén nhiét do
phong va co, trung hoa bang dung dich nuéc NaHCO; lanh. Phan cén dugc chiét hai 1an
bang EtOAc (200mL X 2). Céc 16p hitu co thu gom duge dugc rira bang nudc (200mL),
nude mubi (100mL), 1am khd trén natri sulphat va cd trong didu kién 4p suét giam dé thu
duge hop chit mong mudn duéi dang chét rin mau tring nhat (0,06g, 58%). '"H NMR
(400 MHz, DMSO-dg): 8 11,59 (bs, 1H), 7,67 (s, 1H), 7,48 (d, /=8,3 Hz, 1H), 6,79-6,75
(m, 2H), 3,79 (s, 3H), 2,04 (s, 3H); LC-MS: m/z 190,2 (M+1)".

Buéc d: Didu ché 6-brom-7-metoxy-3-metylquinolin-2(1H)-on

Budc nay dugc thyc hién twong tyr nhu bude b cia quy trinh didu ché hop chét
trung gian 2. Hop chit mong muén thu dugc duéi dang chét rén mau tring nhat (0,06g,
53%); "H NMR (400 MHz, DMSO-dq): 8 11,72 (bs, 1H), 7,84 (s, 1H), 7,66 (s, 1H), 6,91
(s, 1H), 3,87 (s, 3H), 2,04 (s, 3H); LC-MS: m/z 268,0 (M+1)".

Quy trinh khéac: Piéu ché 6-brom-7-metoxy-3-metylquinolin-2(1H)-on

O N,
U k \‘ Y/_—b ” & :;::fmc ~ .Ci"f

H H
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= o
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q\/'

Ho’p chét truncr gian 7

Budce a: Didu ché N-(3-metoxyphenyl)axetamit

B sung timg phdn axeticanhydrit (40mL) vao dung dich nuéc dé chia 3-
metoxyanilin (40g, 325,0mmol) trong AcOH (40mL) va khudy & nhiét d6 phong trong 2
gi®. Hon hop phéan ng nay dugc rét vao nudce da; chét rén dugc loc bod va rira bang nuéc,
1am kho trong diéu kién 4p suét giam qua dém dé thu dugc hop chit mong mubn duéi

dang chat rin mau tring nhat (60g). "H NMR (400 MHz, DMSO-dg) & 9,89 (s, 1H), 7,27
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(s, 1H), 7,18 (t, J=8,0 Hz, 1H), 7,09 (d, J=8,3 Hz, 1H), 6,60 (dd, /=2,2 Hz, 8,2 Hz, 1H),
3,71 (s, 3H), 2,02 (s, 3H); LC-MS: m/z 166,2 (M+1)".

Budc b: Didu ché 2-clo-7-metoxyquinolin-3-carbaldehyt

POCl; (339mL, 3636,01hmol) dugc bd sung ting phin vao DMF (112mL,
1454,4mmol) & nhiét d6 0°C, sau do6 khudy trong 5 phut, N-(3-metoxyphenyl)axetamit
(60g, 363,6mmol) dugc bd sung vao va dung dich thu dugc duoc gia nhiét dén nhiét do
100°C trong 3 gio. Hon hop phan tmg dugc 1am ngudi dén nhiét do phong va rét ve‘lor
nude dé; chét ran dugc loc bd va rira bﬁng nudc, lam khd trong diéu kién ap suét gidm
qua dém dé thu dugc hop chit mong mudn duéi dang chét rin mau vang nhat (8 8¢).'H
NMR (400 MHz, DMSO-dg) & 10,34 (s, 1H), 8,88 (s, 1H), 8,18 (d, J/=8,8 Hz, 1H), 7,45
(d, /=2,5 Hz, 1H), 7,39 (dd, J/=2,5 Hz, 9,3 Hz, 1H), 3,98 (s, 3H); LC-MS: m/z 222,1
M+1)".

Bude c: Didu ché 7-metoxy-2-oxo-1,2-dihydroquinolin-3-carbaldehyt

Hon dich chira 2-clo-7-metoxyquinolin-3-carbaldehyt (8,0g, 36,2mmol) trong axit
axetic 70% (370mL) dugc gia nhiét dén nhiét do 110°C trong 16 gid. Trong qua trinh lam
ngudi hdn hop phan tng dén nhiét do phong va hon hop nay dugce rét vao nuée da duge
nghién; chét rin dugc loc bod va rira bang nudc, 1am kho trong diéu kién 4p suét giam qua
dém dé thu dugc hop chit mong mudn dudi dang chét rin mau vang nhat (5,6g, 7 6%).'H
NMR (400 MHz, DMSO-dg) 8 12,07 (s, 1H), 10,18 (s, 1H), 8,43 (s, 1H), 7,84 (d, J=8.9
Hz, 1H), 6,89 (dd, J=2,5 Hz, 8,8 Hz, 1H), 6,82 (d, /~1,9 Hz, 1H), 3,86 (s, 3H); LC-MS:
m/z 204,1 (M+1)". ' ' ‘

Buéc d: Pidu ché 7-metoxy-3-metylquinolin-2(1H)-on

Bb sung tirng phdn trietyl silan (13,2mL) vao dung dich nudc dé chira 7-metoxy-2-
oxo-1,2-dihydroquinolin-3-carbaldehyt (6g, 29,55mmol) trong TFA (110mL) va khudy &
nhiét 6 phong trong 16 gid. Hon hop phan tmg ndy dugc rét vao nudce da; chét rin duoc
loc bo va rira bing nudc, lam khd trong didu kién 4p suét giam qua dém dé thu dugc hop
chit mong mudn duéi dang chit rin mau vang nhat tho (6g). '"H NMR (400 MHz,
DMSO-dg) & 11,59 (s, 1H), 7,67 (s, 1H), 7,48 (d, /=8,8 Hz, 1H), 6,78-6,75 (m, 2H), 3,78
(s, 3H), 2,04 (s, 3H); LC-MS: m/z 190,1 (M+1)".

Buéc e: Diéu ché 6-brom-7-metoxy-3-metylquinolin-2(1H)-on
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Budc nay duge thyc hién twong tu nhu bude b ciia quy trinh didu ché hop chét
trung gian 2.
Hop chét trung gian 7.1: Diéu ché 6-brom-3-xyclohexyl-7-metoxyquinolin-2(1H)-

on:

Buéc a: Didu ché metyl 3-(5-brom-4-metoxy-2-nitrophenyl)-2-xyclohexyl-3-
hydroxy propanoat

B4 sung LDA 2,0M trong THF (2,4mL, 4,80mmol) vao dung dich chtra metyl 2-
xyclohexylaxetat (0,39g, 2,49mmol) trong THF (20mL) & nhiét do -78°C va khudy trong
1 gid & diéu kién tuwong tu, sau d6 bd sung 5-brom-4-metoxy-2-nitrobenzaldehyt (0,5g,
1,92mmol) trong THF vao va khudy & nhiét @6 -78°C trong 2 gio. Hon hop phéan tng
duge dimg bing dung dich NH,CI bdo hoa va chiét bing EtOAc (150mL) va rira bang
nude (150mL), 1am kho trén natri sulphat va c6 trong didu kién 4p suit giam. Phan cin

duogc st dung trong budc tiép theo ma khong can tinh ché (0,07 g tho).
Budc b: Diéu ché 6-brom-3-xyclohexyl-7-metoxyquinolin-2(1H)-on

B6 sung bot sét (0,2g, 3,88mmol) vao dung dich chtra metyl 3-(5-brom-4-metoxy-
2-nitrophenyl)-2-xyclohexyl-3-hydroxy propanoat (0,5g, 1,29mmol) trong AcOH (10mL)
va khudy & nhiét do 80°C trong 1 gio. Hon hop phan ung dugc loc qua dém xelit, rira
bﬁng EtOAc, dich loc thu gom duge dugce cd, phﬁn cin dugc pha lodng b'?lng nudc va
chiét bang EtOAc (100mL), rira bing nudc mudi (100mL), lam kho trén natri sulphat va
cd. Phin cén duge str dung trong bude tiép theo khong can tinh ché (th6-0,4g). 'H NMR
(400 MHz, DMSO-dy): § 11,70 (s, 1H), 7,89 (s, 1H), 7,59 (s, 1H), 6,89 (s, 1H), 3,86 (s,
3H), 2,67-2,55 (m, 1H), 1,83-1,77 (m, 6H), 1,34-1.23 (m, 4H); LC-MS: m/z 336,1
(M+1)".

Hop chét trung gian 8: Diéu ché 6-brom-7-metoxy-4-metylquinolin-2(1H)-on
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Hcr"p chét trung gian S

Budc a: Diéu ché N-(4-brom—3-metoxyphenyl)-3-oxobut'anamit

Bb sung etylaxetoaxetat (0,5mL, 3,71), natri etoxit (0,34g, 4,94mmol) vao dung
dich dugc khudy chira 4-brom-3-metoxyanilin (0,5g, 2,47mmol) trong toluen (5mL), va
gia nhiét dén nhiét do 110°C trong 16 git. Sau khi phéan tng xay ra hoan toan, hdn hgp
phan tmg dugc pha long bing EtOAC (100mL), rira bang nude (100mL), nuée mudi
(100mL), 1am khd trén natri sulphat va c6. Phan cin duge tinh ché bang phuong phap sic
ky cot bang _céch st dung silicagel (60-120 mesh (250-125um)) dé thu duoc hop chét
mong mudn duéi dang chit rén ma‘iu vang (0,4g, 90%). '"H NMR (400 MHz, DMSO-de):
§ 10,21 (s, 1H), 7,48-7,43 (m, 2H), 7,11-7,08 (m, 1H), 3,83 (s, 3H), 3,54 (s, 2H), 2,20 (s,
3H); ES-MS: m/z 286,1 (M+1)".

Budce b: Diéu ché 6-brom-7-metoxy-4-metylquinolin-2(1H)-on

Buéc niy dugc thuc hién twong tu nhu bude d cia quy trinh diéu ché hop chét
trung gian 5. Hop chit mong muén thu dugc dudi dang chét rin mau vang nhat (0,33g,
90%); '"H NMR (400 MHz, DMSO-de): & 11,56 (bs, 1H), 7,86 (s, 1H), 6,93 (s, 1H), 6,26
(s, 1H), 3,88 (s, 3H), 2,37 (s, 3H); LC-MS: m/z 268,1 M+1)".

Hop chét trung gian 9 va hop chét trung gian 10 dugc diéu ché theo quy trinh néu

trén.
Hop chit trung gian Ciu tric Dir liéu mé ta ciu triic
I H
(@) N_O
9 B _ LC-MS: m/z 323,3 (M+1)".
r
CF,

H
o N__O
10 Brj@g LC-MS: m/z 297,0 (M+1)".

Hop chit trung gian 11: Didu ché 6-brom-7-metoxy-4,4-dimetyl-3,4-
dihydroquinolin-2(1H)-on:
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Hop ch1t tnmtr g;nn 11

Buéc a: Didu ché N-(4-brom-3-metoxyphenyl)-3-metylbut-2-enamit

BS sung 3-metylbut-2-enoyl clorua vao dung dich chia 4-brom-3-metoxyanilin
(2,0g, 9,90mmol) trong cloroform (20mL) va hdi lwu trong 3 gid. Sau khi’phén ung xay
ra hoan toan, hdn hop phan tmg dugc rét vao dung dich nuéc NaHCO; lanh va chiét bing
EtOAC (50mL), rira bing nude (50mL), nude mudi (50mL), 1am kho trén natri sulphat va
¢d. Phan cin dugc sir dung trong budc tiép theo ma khong cn tinh ché thém (1,7g). 'H
NMR (400 MHz, DMSO-dg): 8 9,95 (s, 1H), 7,56 (d, J/=2,5 Hz, 1H), 7,44 (d, J=8,3 Hz,
1H), 7,11 (dd, J=2,2, 8,4 Hz, 1H), 5,84 (s, 1H), 3,80 (s, 3H), 2,14 (s, 3H), 1,84 (s, 3H);
LC-MS: m/z 284,0 (M+1)". '

Buée b: Didu ché 6-brom-7-metoxy-4,4-dimetyl-3,4-dihydroquinolin-2(1H)-on

N-(4-brom-3-metoxyphenyl)-3-metylbut-2-enamit (0,5g, 1,76mmol) duoc gia
nhiét & nhiét dd 130°C trude khi nhdm clorua (0,35g, 2,64mmol) dugc 56 simg tirng ph?m
vao trong thoi gian 1,5 gid. Sau khi phan Gmg x4y ra hoan toan, hdn hop phan Gng dugc
pha lodng biang H,0 (50mL), chiét bang EtOAc (100mL X 2). Cac 16p hitu co thu gom
dugc duoc ria b?lng nudc (50mL), nude mubi (50mL), 1am kho trén natri sulphat va c6.
Phén cén dugc tinh ché bing phuwong phap sdc ky cot bang céch str dung silicagel (100-
200 mesh (149-74um)) @8 thu dwoc hop chit mong mudn duéi dang chit rén mau tring
nhat. (0,15g, 31%). "H NMR (400 MHz, DMSO-dg): 5 10,14 (bs, 1H), 7,38 (s, 1H), 6,62
(s, 1H), 3,77 (s, 3H), 2,32 (s, 2H), 1,19 (s, 6H); ES-MS: m/z 285,0 M+1)".

Hop chéat trung gian 12 Pidu ché 6-brom-7-metoxy-3,3-dimetylquinolin-
2,4(1H,3H)-dion

H U ;
NH, O N, O b J,.G ) M. O /G MO
@’ \@_ﬁ({} L U
Br 1

12a OH 1260 0
Hop chit trung gian 12

Budce a: Didu ché axit 3-((3-metoxyphenyl)amino)-2,2-dimetyl-3-oxopropanoic
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Dung dich chira axit 2,2-dimetylmalonic (5,3g, 40,65mmol) va thionyl clorua
(3,5mL, 48,78mmol) trong THF (20mL) dugc hoi luu trong 2 gid, sau d6 cd. Phin cin
dugc hoa tan trong THF (20mL) va dung dich thu dugc dugc bd sung tir tir vao dung dich
chtta 3-metoxy anilin (5g, 40,65mmol) va trietylamin (5,6mL, 40,65mmol) trong THF
(20mL) & nhiét ¢ 0°C, sau do hén hgp phéan ung dugc khudy & nhiét d6 phong trong 1
gi0. Sau khi phan Ung xay ra hoan toan, hSn hgp phan Gng dugc co va pha lodng bang
dung dich NaOH 5N (46 pH ndm trong khoang tir 9 dén 11), rira bang EtOAc. Lop nuée
duoc axit hda b%mg dung dich HCI dam dic va phén két tia thu dugc thu gom dugc va
rira bang nude dé thu duge hop chit mong muébn durt’ri dang chét rin mau tring (2,5g,
29%). '"H NMR (400 MHz, DMSO-dg): 8 12,65 (bs, 1H), 9,41 (s, 1H), 7,33 (t, J/~1,9 Hz,
1H), 7,24-715 (m, 2H), 6,63-6,60 (m, 1H), 3,71 (s, 3H), 1,40 (s, 6H); ES-MS: m/z 236,1
M-1).

Budce b: Diéu ché 7-metoxy-3,3-dimetylquinolin-2,4(1H,3H)-dion

Dung dich chtra axit 3-((3-metoxyphenyl) amino)-3-oxopropanoic (0,5g,
2,39mmol) trong axit polyphosphoric (SmL) dugc gia nhiét dén nhiét d6 130°C trong 4
gid. Sau khi phan ng xay ra hoan toan, hdn hop phéan ing duge rét vao nude da va chiét
bing EtOAc (100mL). L6p hitu co duge rira bing nuée mudi (100mL), lam khd trén natri
sulphat va c6. Phan cin duoc tinh ché trén silicagel (60-120 mesh (250-125um)) dé thu
duoc hop chit mong mubn duéi dang chét r'Zm mau vang (0,25g, 54%); ES-MS: m/z
220,1 (M+1)".

Buéc c: Didu ché 6-brom-7-metoxy-3,3-dimetylquinolin-2,4(1H,3H)-dion

Budc nay duge thyc hién twong trr nhu bude b cia quy trinh didu ché hop chét
trung gian 2. Hop chit mong mudn thu dugc duéi dang chit rin mau tring 0,15 g (73%);
'"H NMR (400 MHz, DMSO-dg): & 10,80 (s, 1H), 7,84 (s, 1H), 6,74 (s, 1H), 3,91 (s, 3H),
1,33 (s, 6H); LC-MS: m/z 299,1 (M+1)".

Hop chit trung gian 13: Diéu ché 6-brom-7-metoxy-3,3-dimetyl-3,4-
dihydroquinolin-2(1H)-on

. H H ) 11
A N P _0. N._O A0 N. O
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. ‘ Br ’
12b O 13a

Hop chit trung gian 13
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Buéc a: Diéu ché 7-metoxy-3,3-dimetyl-3,4-dihydroquinolin-2(1H)-on

Bd sung Ac,O (0,12mL), dung dich H,SO4 ddm déc (0,02mL), Pd-C 10% vao
dung dich dugc khqu chita 7-metoxy-3,3-dimetylquinolin-2,4(1H,3H)-dion (0,25g,
1,14mmol) trong AcOH (28mL), sau d6 hydro héa bang cach st dung ap suéit khi hydro &
nhiét @6 phong trong 16 gid. Sau do, hén hop phan ung dugc loc, NaHCO; dang bot
dugc bd sung vao dich loc va chiét bing EtOAc (100mL) va 16p hitu co dugc rira bing
nu6e (100mL), 1am khé trén natri sulphat va cd. Phin cin dugc tinh ché bing phuong
phap séc ky cot bing cach sir dung silicagel (60-120 mesh (250-125um)) dé thu dugc hop
chit mong muén duéi dang chit rin mau vang nhat (0,15g, 65%). '"H NMR (400 MHz,
DMSO-dg): 8 9,91 (s, 1H), 7,04 (d, J=8,3 Hz, 1H), 6,50-6,43 (m, 2H), 3,68 (s, 3H), 2,65
(s, 2H), 1,03 (s, 6H); LC-MS: m/z 206,2 (M+1)".

Buéc b: Didu che 6-brom-7- metoxy-3,3-dimetyl-3,4- dlhydroqumohn -2(1H)-on

Buéc nay dugc thyc hién twong tu nhu budc b clia quy trinh didu ché hop chét
trung gian 2. Hop chit mong muén thu dugc duéi dang chét rén mau tring (0,09g, 60%).
"H NMR: (400 MHz, DMSO-dg): 5 10,03 (s, 1H), 7,34 (s, 1H), 6,60 (s, 1H), 3,76 (s, 3H),
2,68 (s, 2H), 1,03 (s, 6H); LC-MS: m/z 286,1 (M+1)".

Hop chit trung gian 14: biéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-
dihydroquinolin-2(1H)-on

i

HO N HO N
10O )‘J I:U ——
o ,‘.'I
{da b

Hop chét rung gian 14

Buéce a: Diéu ché 6-brom-7-hydroxy-3, 4-dihydroquinolin-2(1H)-on

Buéc ndy duge thuc hién twong tu nhu budc b cla quy trinh diéu ché hop chét
trung gian 2. Hop chit mong muén thu duge dudi dang chit rin mau tring (2,2g, 75%);
"H NMR (400 MHz DMSO-dg) & 9,46 (bs, 1H), 9,39 (bs, 1H), 7,18 (s, 1H), 6,56 (s, 1H),
2,82 (t, J=7,3 Hz, 2H), 2,52 (t, J=7,3 Hz, 2H); ES-MS m/z 244,1 M+1)".

Buéc b: Didu ché 6-brom-7-metoxy-3, 4-dihydroquinolin-2(1H)-on
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B sung K,CO; (2,49g, 18,Immol) vao hén dich duge khudy chira 6-brom-7-
hydroxy-3, 4—dihydroquinolin-2(1H)-on (2,2g, 9mmol) trong etanol. Hon hop thu dugc
duge hdi Iru trong 2 gid, sau d6 hdn hop phan tmg dugc lam lanh dén nhiét 4 0°C va
metyl iodua (2,5g, 18,1mmol), KI (0,075g, 18,1mmol) dugc bd sung vao. Hon hgp phan
tng duoc hdi luu trong 12 gid, loc, ¢d trong diéu kién 4p suét giam. Phéin cén duge tinh
ché bing phuong phéap sic ky trén silic oxit (10% EtOAc trong hexan) dé thu duoc hop
che‘it mong mudn dudi dang cht rén mau tréng nhat (1,7g, 73%). 'H NMR (400 MHz
DMSO-dg) & 10,07 (bs, 1H), 7,30 (s, 1H), 6,60 (s, 1H), 3,76 (s, 3H), 2,81- 2,78 (m, 2H),
2,43-2,40 (m, 2H); ES-MS m/z 256,1 (M+1)".

Buéc c¢: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-dihydroquinolin-
2(1H)-on |

Budc nay dugce thuc hién twong tu nhu bude f cia quy trinh didu ché hop chét
trung gian 1. Hop chit mong mudn thu dugc duéi dang chit rin mau tring nhat (0,150g,
47%). 'H NMR (400 MHz DMSO-dg) 5 10,09 (s, 1H), 6,99 (s, 1H), 6,62 (s, 1H), 3,69 (s,
3H), 3,82 (t, /=7,6 Hz, 2H), 2,45 (t, J=7,6 Hz, 2H), 2,23 (s, 3H), 2,05 (s, 3H); ES-MS m/z |
273,1 (M+1)".

Hop chét trung gian 15: Piéu ché 1-(pyridin-4-yl)etylmetansulfonat

A , v A N
@)\(,}H a E}S g)#;:)'

Hop chit trung gian 15

Budéc a: BO sung trietylamin (0,58mL, 4,14mmol) sau do bd sung
metansulfonylclorua (0,32mL, 4,14mmol) vao dung dich nudc da chtra 1-(pyridin-4-
yletanol (0,25g, 2,07mmol) trong DCM (SmL) va khudy & nhiét do phong trong 4 gid.
Sau khi phan Umg xay ra hoan toan, hén hop phan Ung dugc pha lodng bang DCM
(50mL) va rua bang nuéc (50mL), nude mubi (20mL), 1dm kho trén natri sulphat va cd.
Phan cén dugc st dung trong buéc tiép theo ma khong can tinh ché thém (0,42g, 100%).
'"H NMR (400 MHz, DMSO-dy): & 8,61 (d, J=6,0 Hz, 2H), 7,44 (d, J=6,0 Hz, 2H), 5,80
(qt, J=6,8 Hz, 1H), 3,20 (s, 3H), 1,60 (d, J=6,8 Hz, 3H); LC-MS: m/z 202,1 (M+1)".

Céc hop chét trung gian tir 16 dén 26, 26a, 26b, 26¢ va 26d dugc diéu ché theo

quy trinh néu trén.
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chat Chu triic Dit liéu mo ta chat CAu tric Dir liéu md ta
trung cau tric trung cau tric
gian gian
Q ) |LC-MS:mz202.1
0O, 0O, - -MS: m/z )
1610 RO ' N e g (M+1)"
\O v \O
Cl F
7
18 Q oﬂ LC-MS: m/z 19 Q. .o 4
[\ NS + [\ NS -
X N 221,1 (M+1)". Py N |
@)
| N LC-MS: m/: ﬂ
-MS: (0]
20 Q.0 Z 21 A OAN -
s N 206,1 (M+1)". P
“ o NN | ES-MS: m/z202,1
0 ) ~ | -MS: m/z 202,
2 /‘s\:oj/@ B For M+,
.Boc N_
N Z
ES-MS: m/z 189,1
24 O\\ /O\/Q : - 25 Q\ 0 ~ ] >
/S\\ /S\\ N (M+1)+'
Q NrOS | LC-MS: m/z 218,1
s  0O-§— ES-MS: m/z \ | PV
26 [ NIV loa1 M1y, | 268 O”S\‘/O N (M+1)".
N @)
. . Cl o./
26b | N@ - 260 | o @/\/ o ;
MsO oc
1 - Br
26d Q o ~ .
/S\\ N

1O N N

Hep chat tung gian 27

Triphenylphosphin (1,97g, 7,54mmol), imidazol (1,02g, 15,08mmol) va iot (1,92,
7,54mmol) dugc bd sung lan lwot vao dung dich dugc khqu chta (5-
(triflomety])pyridin-2-yl)metanol (0,9g, 5,02mmol) trong THF khan (10mL) & nhiét do
" phong. Hdn hgp phan Gng dugc khudy trong thoi gian 30 phtt & nhiét do phong. Sau khi
phan Gng xay ra hoan toan, hdn hop phan ung duoc ding bang dung dich nuéc natri
thiosulfa’gf (20mL). Dung moi hitu co dugce phén tach va 16p nude duge chiét bang dietyl
ete. Cac 16p hitu co thu gom duge dugc rira bang dung dich nuéc mubi va 1am khd trén

Na,SO,4 khan. Cac dung mdi dugc loai bo trong diéu kién ap suét giam. Phin cén dugc
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tinh ché bang phuong phép sic ky cot (60-120 silicagel va 2% EtOAc trong hexan lam
dung mdi rira giai) dé thu duge hop chit mong muén (0,30g, 20%). 'H NMR, CDCls, 300
MHz: § 8,82 (s, 1H), 7,86 (dd, J=8,1 va 1,8 Hz, 1H), 7,51 (d, J=8,1 Hz, 1H), 4,55 (s, 2H);
LC-MS: m/z 287,8 M+1)".

Hop chéit trung gian 28: Pidu ché 7-brom-6-metoxy-4-(pyridin-4-ylmetyl)-2H-
benZo[b][l ,4] oxazin-3(4H)-on (Phuong phap A)

ST geng

Hop chit trung gian 2

Hop chét trung gian 28

, B sung xesi cacbonat (1,582, 4.85mmol), sau do bd sung 4-
| (brommetyl)pyridin.HBr (0,73g, 2,91mmol) vao dung dich chira hop chéit trung gian 2
(0,5g, 1,98mmol) trong CH;CN (20mL) va khudy & nhiét do 60°C trong 6 gio. Sau khi
phan tmg xdy ra hoan toan, hén hop phén tmg dugc co, pha lodng bing nudc va chiét hai
14n bang EtOAc (200mL X 2). Céac 16p hiru co thu gbm duge dugc rira bang nude
(200mL), nuédc mubi (100mL), 1am kho trén natri sulphat va ¢0 trong diéu kién ap sut
giam. Phin cén dugc tinh ché trén silicagel (100-200 mesh (149-74pm)) dé thu duge hop
chit mong mudn duéi dang chét rin mau tring nhat (0,52g, 74%). '"H NMR (400 MHz,
DMSO-dg) & 8,52 (d, J=4,4 Hz, 2H), 7,31-7,30 (m, 3H), 6,89 (s, 1H), 5,26 (s, 2H), 4,78
(s, 2H), 3,66 (s, 3H).

Hop chit trung gian 29: Diéu ché 6-brom-1-((6-clopyridin-3-yl) metyl)-7-
metoxyquinolin-2(1H)-on (Phuong phép B)

Hop chét trung gian 29

Bé sung kali cacbonat (0,32g, 0,99mmol), sau do bd sung 2-clo-5-
(clometyl)pyridin (0,33g, 2,36mmol) vao dung dich chira hop chit trung gian 5 (0,2g,
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0,78mmol) trong DMF (SmL) va khudy & nhiét do phong trong 16 gid. Sau khi phan tmg
x4y ra hoan toan, hdn hop phan Gng dugc pha lodng bang nuéc va chiét bang EtOAc
(200mL X 2). Céc 16p hitu co thu gom dugc duge rira bang nude (200mL), nudc mudi
(100mL), 1am kho trén natri sulphat va cd. Phin één duoc tinh ché biang phuong phép
TLC diéu ché dé thu duoc hop chit mong mubn dudi dang chét rin mau tring nhat
(0,05g, 17%). "H NMR (400 MHz, DMSO-de): 5 8,44 (d, J/=2,5 Hz, 1H), 8,04 (s, 1H),
7,90 (d, J=9,3 Hz, 1H), 7,67 (dd, J=5,9 va 2,4 Hz, 1H), 7,46 (d, /=8,3 Hz, 1H), 6,98 (s,
1H), 6,60 (d, J=9,3 Hz, 1H), 5,60 (s, 2H), 3,86 (s, 3H); LC-MS: m/z 379,0 (M+1)".

Hop chit trung gian 30: Piu ché 6-brom-7-metoxy-1-(pyrimidin-4-
ylmetyl)quinolin-2(1H)-on (Phuong phap C)

_ rj@
0 N_o fh O AN o
Hrm b S — Er
© Hop chét trung gian 5 Hop chit trung gian 30

Bé sung NaH 60% (0,035g, 0,088mmol), 4-(clometyl)pyrimidin (0,113g,
0,88mmol) vao dung dich dugc khudy chtra hop chét trung gian 5 (0,15g, 0,59mmol)
trong DMF (5mL), va khudy & nhiét do phong trong 16 gid. Sau khi phan tng xdy ra
hoan toan, hdn hop phan ung dugc rot vao nude da, pha lodng bang EtOAC (30mL), rira
bang nudc (50mL), nudce mudi (50mL), 1dm khd trén natri sulphat va cd. Phén cén dugc
tinh ché trén silicagel (100-200 mesh (149-74pm)) dé thu dugc hop chit mong mubn
duéi dang chét rin mau tring nhat (0,08g, 39%). "H NMR (400 MHz, DMSO-de): & 9,07-
9,06 (m, 1H), 8,73 (d, /~4,8 Hz, 1H), 8,04 (s, 1H), 7,94-7,90 (m, 1H), 7,41-7,39 (m. 1H),
6,94 (s, 1H), 6,57 (d, J=9,8 Hz, 1H), 5,66 (s, 2H), 3,80 (s, 3H); LC-MS: m/z 346,1
(M+1)".

Céac hop chét trung gian duéi day dugce diéu ché bang cach sir dung ba phuong
phép khic nhau néu trén. Phan tmg N-alkyl héa nay co6 thé dugc thuc hién bang cach st
dung chit phan ting thich hgp c6 alkylhalogenua/mesylat trong sy c6 mgt ctia bazo thich

hop.

Hop

chat Céu tric Ph::img Di liéu mé ta ciu tric
trung phap
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gian
Cl
(©/ " '"H NMR (400 MHz, CDCls) § 7,40 - 7,10 (m, 5H), 6,39
31 o Lo (s, 1H), 5,12 (s, 2H), 4,67(s, 2H), 3,67 (s, 3H); ES-MS:
- j@( f m/z 382,1 (M+H)".
Br O
| i I 'H NMR (400 MHz, DMSO-dg): 5 8,56 (d, /=6,0 Hz, 2H),
3 7,36 (d, J=5,2 Hz, 2H), 7,32 (s, 1H), 6,37 (s, 1H), 6,15-
O N_O 60,5 (m, 1H), 4,74-4,65 (m, 2H), 3,52 (s, 3H), 1,79 (d,
B j@:of , J=6,8 Hz, 3H); LC-MS: m/z 364,1,0 (M+1)".
T
: I "H NMR (400 MHz, CDCL): § 8,63-8,56 (m, 2H), 7,59 (d,
3 J=8,0 Hz, 1H), 7,31-7,29 (m, 1H), 7,21 (s, 1H), 6,41 (s,
/OJCENTO 1H), 5,18 (s, 2H), 4,68 (s, 2H), 3,69 (s, 3H); LC-MS: m/z
: 351,0 M+1)".
B o .0 (M+1) |
| "H NMR (400 MHz, CDCl;) § 8,56 (d, J=4,0 Hz, 1H),
34 N 7,66 (td, J=7,6 va 2,0 Hz, 1H), 7,32 (d, J=7,6 Hz, 1H),
O N_O 7,23-7,20 (m, 1H), 7,17 (s, 1H), 6,89 (s, 1H), 5,26 (s, 2H),
Ij f 4,66 (s, 2H), 3,74 (s, 3H); LC-MS: m/z 349,0 (M+1)".
Br O
(6] '"H NMR (400 MHz, DMSO-de): & 7,26 (s, 1H), 6,94 (s,
1H), 4,60 (s, 2H), 3,92 (d, /=7,2 Hz, 2H), 3,86 (s, 3H),
35 0 N. O 3,81 (dd, /=11,6 va 2,8 Hz, 2H), 3,21 (t, J=5,8 Hz, 2H),
7 j@[ f 1,94 - 1,89 (m, 1H), 1,52-1,48 (m, 2H), 1,30-1,18 (m, 2H); |
Br 0 LC-MS: m/z 358,1 (M+1)".
' Z "H NMR (400 MHz, DMSO-ds): § 8,60 (d, J/=2,4 Hz, 1H),
N 8,50 (d, J=4,4 Hz, 1H), 7,77 (d, J=7,6 Hz, 1H), 7,40 (dd,
36 | o N. O J=8,4 va 3,6 Hz, 1H), 7,30 (s, 1H), 6,45 (s, 1H), 6,14 (q,
I:[ f J=7,6 Hz, 1H), 4,73-4,63 (m, 2H), 3,54 (s, 3H), 1,83 (d,
Br o J=17,6 Hz, 3H); LC-MS: m/z 364,0 (M+1)".
|
_~_O
< N 1H NMR (400 MHz, CDCly): § 8,13 (d, /=2,4 Hz, 1H),
37 7,50 (dd, J=8,8 va 2,8 Hz, 1H), 7,19 (s, 1H), 6,72 (d,
O N O J=8,4 Hz, 1H), 6,51 (s, 1H), 5,08 (s, 2H), 4,64 (s, 2H),
Brﬁof 3,91 (s, 3H), 3,74 (s, 3H). LC-MS: m/z 381,0 (M+1)".
CN
3 "H NMR (400 MHz, CDCL): § 8,84 (d, J/=2,0 Hz, 1H),
18 SN 7,95 (dd, J=7,6 va 2,0 Hz, 1H), 7,49 (d, J=6,0 Hz, 1H),
0 N_O 7,21 (s, 1H), 6,76 (s, 1H), 5,29 (s, 2H), 4,66 (s, 2H), 3,77
B Ijof (s, 3H); LC-MS: m/z 376,0 (M+1)".
T
Cl
7 "H NMR (400 MHz, CDCL): § 8,51 (d, J=2,4 Hz, 1H),
39 SN 7,64 (dd, J/=8,8 va 2,4 Hz, 1H), 7,32 (d, /=8,4 Hz, 1H),
_0 N_O 7,17 (s, 1H), 6,90 (s, 1H), 5,21 (s, 2H), 4,64 (s, 2H), 3,70
j@[ (s, 3H); LC-MS: m/z 384,0 (M+1)".
Br [0)
F
=z
N | "H NMR (400 MHz, CDCls) & 8,41 (s, 1H), 7,45-7,35 (m,
40 o 2H), 7,17 (s, 1H), 6,95 (s, 1H), 5,23 (s, 2H), 4,64 (s, 2H),

2 Y%
Q Z

3,79 (s, 3H); LC-MS: m/z 367,0 (M+1)".
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o)
At 'H NMR (400 MHz, CDCL) & 8,23 (d, /=2,8 Hz, 1H),
a1 SN 7,29 (d, J=8,8 Hz, 1H), 7,18-7,15 (m, 2H), 7,03 (s, 1H),
_0 N_O 5,19 (s, 2H), 4,63 (s, 2H), 3,84 (s, 3H), 3,79 (s, 3H); LC-
5 ]@OT ‘ MS: m/z 381,0 (M+1)".
T
@ TH NMR (400 MHz, CDCl) & 8,59-8,58 (m, 1H), 7,81-
, N 7,77 (m, 1H), 7,43-7,41 (m, 1H), 7,33-7,26 (m, 1H), 7,13
42 0 N. .0 (s, 1H), 6,61 (s, 1H), 6,23-6,18 (m, 1H), 4,66 (s, 2H), 3,54
I:[ f (s, 3H), 1,80 (d, J=6,9 Hz, 3H); LC-MS: m/z 365,0
Br 0 M+1)".
e I
N
. +
B | o Nfo LC-MS: m/z 363,0 (M+1)".
Br- : O
Cl
'H NMR (400 MHz, DMSO-dg): & 7,45-7,35 (m, 4H),
a4 6,40 (s, 1H), 6,13-6,11 (m, 1H), 4,72-4,63 (m, 2H), 4,04-
_O N_O 4,02 (m, 1H), 3,51 (s, 3H), 1,78 (d, J=6,9 Hz, 3H); ES-
' D[ f MS: m/z 398,1 (M+1)".
Br O
=
I
Ny "H NMR (400 MHz, DMSO-dg): & 8,52 (d, J=4,4 Hz, 1H),
45 7,71-7,67 (m, 1H), 7,29-7,21 (m, 3H), 6,94 (s, 1H), 4,57
o Lo (s, 2H), 4,30 (t, J= 7,0 Hz, 2H), 3,86 (s, 3H), 3,05 (t, J=7,0
< I:E f , Hz, 2H); LC-MS: m/z 363,0 (M+1)".
Br O
NBoc "H NMR (400 MHz, CDCl) § 7,32 (s, 1H), 6,59 (s, 1H),
16 . 4,60 (s, 2H), 4,25-4,14 (m, 2H), 4,15-3,80 (m, SH), 2,75-
e N_O 2,60 (m, 2H), 2,00-1,90 (m, 1H), 1,75-1,70 (m, 2H), 1,47
Brﬁof (s, 9H), 1,40-1,25 (m, 2H).
2 'H NMR (400 MHz, DMSO-dg): & 8,59 (d, J= 1,5 Hz,
N 1H), 8,46 (dd, J=3,9 va 1,0 Hz, 1H), 8,04 (s, 1H), 7,90 (d,
47 0. - N__O J=8.1 Hz, 1H), 7,60 (d, J= 7,8 Hz, 1H), 7,35-7,32 (m,
~ m 1H), 6,99 (s, 1H), 6,60 (d, /=9,8 Hz, 1H), 5,61 (s, 2H),
Br Z 3,84(s, 3H); LC-MS: m/z 346,0 (M+1)".
N TH NMR (400 MHz, DMSO-dg): & 8,57-8,55 (m, 1H),
N 8,18-8,15 (m, 2H), 7,79-7,75 (m, 1H), 7,49 (d, J=7,6 Hz,
48 o N 1H), 7,32-7,27 (m, 1H), 7,18 (s, 1H), 6,99 (d, /=8,8 Hz,
p m 1H), 6,45-6,44 (m, 1H), 3,95 (s, 3H), 1,67 (d, /=6,8 Hz,
Br Z 3H); LC-MS: m/z 361,0 (M+1)".
2 TH NMR (400 MHz, DMSO-dg): 3 8,75 (s, 1H), 8,50-8,48
N (m, 1H), 8,18-8,14 (m, 2H), 7,93-7,90 (m, 1H), 7,41-7,38
49 o N O (m, 1H), 7,22 (s, 1H), 6,95 (d, J=8,8 Hz, 1H), 6,48-6,42
~ m (m, 1H), 3,97 (s, 3H), 1,68 (d, J=6,4 Hz, 3H); LC-MS: m/z
Br 7 359,0 (M+1)".
l X
N~
50 LC-MS: m/z 359,1 (M+1)".
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'H NMR (400 MHz, DMSO-dy): § 8,49 (d, J=3,0 Hz, 1H),
8,01 (s, 1H), 7,87 (d, J=9,6 Hz, 1H), 7,72-7,67 (m, 1H),
7.42-7,38 (m, 1H), 7,07 (s, 1H), 6,57 (d, /=9,6 Hz, 1H),

5,63 (s, 2H), 3,82 (s, 3H); LC-MS: m/z 365,0 (M+1)",

TH NMR (400 MHz DMSO-dy): 3 8,41 (d, J=8,8 Hz, 1H),
8,23-8,21 (m, 2H), 8,01 (t, /=9,3 Hz, 2H), 7,80-7,78 (m,
1H), 7,69 (d, J=8,3 Hz, 1H), 7,63 (m, 1H), 7,27 (s, 1H),

7,08 (d, J=8,8 Hz, 1H), 5,76 (s, 2H), 3,97 (s, 3H); LC-MS:

m/z 395,0 M+1)".

"H NMR (400 MHz, DMSO-de): 5 8,50 (d, J=2,5 Hz, 1H),
8,01 (s, 1H), 7,90-7,87 (m, 2H), 7,36 (d, /=8,8 Hz, 1H),
7,04 (s, 1H), 6,57 (d, J=9,8 Hz, 1H), 5,63 (s, 2H), 3,81 (s,

3H); LC-MS: m/z 380,1 (M+1)".

"H NMR (400 MHz, DMSO-de): 5 8,74-8,73 (m, 1H),
8,02 (s, 2H), 7,86 (d, J=9,2 Hz, 1H), 7,41- 7,38 (m, 1H),
6,88 (s, 1H), 6,54 (d, J/=8,8 Hz, 1H), 5,73 (s, 2H), 3,75 (s,

, 3H); LC-MS: m/z 348,0 (M+1)".

ES-MS: m/z 367,1 (M+1)".

LC-MS: m/z 353,0 (M+1)".

'H NMR (CDCl;, 300 MHz): & 8,82 (s, 1H), 7,85 (d, J=7,2
Hz, 1H), 7,71 (s, 1H), 7,59 (d, J=9,6 Hz, 1H), 7,47 (d,
J=8,1 Hz, 1H), 7,11 (s, 1H), 6,66 (d, J=9,6 Hz, 1H), 5,71
(bs, 2H), 3,91 (s, 3H); LC-MS: m/z 414,8 (M+1)".

'H NMR (400 MHz, DMSO-dg): & 8,50 (d, J=7,2 Hz, 1H),

7,77-7,73 (m, 1H), 7,40 (s, 1H), 7,34-7,25 (m, 2H), 6,81

(s, 1H), 5,28 (s, 2H), 3,67 (s, 3H), 2,55 (s, 2H), 1,23 (s,
6H); LC-MS: m/z 377,1 (M+1)".

ES-MS: m/z 377,0 (M+1)".

"H NMR (400 MHz, CDCl): § 8,56 (d, J/=4,9 Hz, 1H),

7,63-7.58 (m, 2H), 7,46 (s, 1H), 7,26-7,24 (m, 1H), 7,20-

718 (m, 1H), 7,12 (s, 1H), 5,68 (s, 2H), 3,86 (s, 3H), 2,29
(s, 3H); LC-MS: m/z 361,0 (M+1)".
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61

'H NMR (400 MHz, DMSO-de): & 8,55 (d, /=2,0 Hz, 1H),

7.91-7,87 (m, 2H), 7,75 (d, J=1,0 Hz, 1H), 7,35 (d, /=8,8

Hz, 1H), 7,02 (s, 1H), 5,65 (s, 2H), 3,80 (5, 3, 2,13 (5
3H); LC-MS: m/z 393,0 (M+1)"

62

'H NMR (400 MHz, CDCls): § 7,67 (s, 1H), 7,43 (s, 1H),
7,30-7,26 (m, 2H), 7,22 (d, J=8,3 Hz, 2H), 6,66 (s, 1H),
4,45 (t, J=7.9 Hz, 2H), 3,93 (s, 3H), 3,02 (t, /~7,8 Hz,

2H), 2,24 (s, 3H); LC-MS: m/z 406,0 (M+1)".

63

LC-MS: m/z 427,1 (M+H, 97,56%).

64

LC-MS: m/z 429,1 (M+2)*".

65

'H NMR (400 MHz, DMSO-dg): 5 8,50 (d, /=4,4 Hz, 1H),

7,92 (s, 1H), 7,79-7,75 (m, 1H), 7,39-7,37 (m, 1H), 7,31-

7,28 (m, 1H), 6,90 (s, 1H), 5,38 (5, 2H), 3,80 (5, 3H), 2,40
(s, 6H); LC-MS: m/z 391,0 (M+1)".

66

LC-MS: m/z 375,1 (M+1)". -

67

'H NMR (400 MHz, DMSO-dg): 5 8,50 (d, J=4,4 Hz, 1H),
7,92 (s, 1H), 7,76-7,72 (m, 1H), 7,29-7,24 (m, 2H), 7,07
(s, 1H), 6,50 (s, 1H), 5,61 (s, 2H), 3,78 (s, 3H), 2,42 s,

3H); LC-MS: m/z 359,1 (M+1)".

68

'H NMR (400 MHz, DMSO-d): 5 8,49-8,48 (m, 1H),
7.81-7,77 (m, 2H), 7,42-7,40 (m, 1H), 7,31-7,29 (m, 1H),
7,22 (s, 1H), 7,10 (s, 1H), 5,71 (s, 2H), 3,84 (s, 3H); LC-

MS: m/z 413,0 (M+1)".

69

'H NMR (400 MHz, CDCL): 8 8,55 (d, /=4,5 Hz, 1H),
8,18 (s, 1H), 7,59 (dt, J/=7.8, 1,8 Hz, 1H), 7,25 (s, 1H),
7,20-7,17 (m, 2H), 7,15 (s, 1H), 5,64 (bs, 2H), 3,87 (s,
3H), 2,10-2,00 (m, 1H), 1,23-1,07 (m, 2H), 0,83-0,78 (m,
2H); LC-MS: m/z 385,1 (M+1)".
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\/ | 'H NMR (400MHz, DMSO-de): 8 8,49 (d, J=4,4 Hz, 1H),

20 e 8,01 (s, 1H), 7,87 (d, J=9,2 Hz, 1H), 7,78-7,77 (m, 1H),
O N_O 7,29-7,26 (m, 2H), 7,08 (s, 1H), 6,58 (d, /=9,2 Hz, 1H),
m 5,62 (s, 2H), 3,79 (s, 3H); MS (ES) m/e 347,0 (M+2)*".

THNMR 400 MHz (DMSO-de) 5 8,02 (s, 1H), 7,96 (S,
7 ¢ 1H), 7,40-7,39 (m, 2H), 7,38-7,30 (m, 2H), 6,93 (S, 1H),
_O N_O 6,60 (d, J=9,2 Hz, 1H), 5,56 (s, 2H), 3,82 (S, 3H); MS
m (LC) m/e 378,0 (M+1)".

Hop chét trung gian 72: Diéu ché tert-butyl 3, 5-dimetyl-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat

| "K< \_B
_BS L o K BO
m\(z:k yﬂ%}r

Hop chiit trung gian 72

B sung Boc-anhydrit (0,62mL, 2,70mmol) vao dung dich dugc khudy chtra 3,5-
dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazol (0,5g, 2,25mmol)
trong 1,4-dioxan (10,0mL) va dung dich Na,CO; 2M (2,5mL) va khuéy & nhiét 4o phong
trong 48 gid. Sau khi phan ng x4y ra hoan toan, hdn hop phan ung dugc pha lodng bing
EtOAc (200mL), rira bing nuéce (100mL), nwée mubi (S0mL), 1am khé trén natri sulphat
va ¢b. Phin céin duoc tinh ché trén silicagel (100-200 mesh (149-74pm)) dé thu dugc hop
chét mong mudn dudi dang chit rin mau tréng nhat (0,45g, 62%). 'H NMR (400 MHz,
DMSO-dg) & 3,31 (s, 3H), 2,21 (s, 3H), 1,55 (s, 9H), 1,26 (s, 12H); LC-MS: m/z 323,2
(M+1)".

Hop chét trung gian 73: Piéu ché 3-brom-1-(3,4-dimetoxybenzyl)-4-metyl-1H-
pyrol-2,5-dion

Hop chit trung gian 73

Budc a: Diéu ché 3-brom-4-metylfuran-2,5-dion
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Hén hop dugc khudy chira 3-metyl-2,5-furandion (2,0g, 17,85mmol), AlBr;
(0,11g, 3,18mmol) va Br, (1,6mL, 71,4mmol) dugc gia nhi¢t qua dém & nhiét 4o 120°C.
Khi phan trng x4y ra hoan toan, hdn hep phan tng dugc lam ngudi dén nhiét 46 phong va
pha lodng bing etyl axetat (100mL). Pha hiru co dugc rira bang dung dich HCI '0,1% va
nudc mudi. Pha hitu co duge lam kho trén Na,SO4 khan va co trong diéu kién ap suét
giam dé thu dugc hop chit thd, duge st dung trong bude tiép theo ma khéng cin tinh ché
(3,20g, thd). "H NMR (300 MHz, CDCls): § 2,21 (s, 3H). | 7

Budc b: Piéu ché 3-brom-1-(3,4-dimetoxybenzyl)-4-metyl-1H-pyrol-2,5-dion

Dung dich dugc khqu chtta 3-brom-4-metyl-2,5-furandion (1,0g, 5,29mmol)
trong axit axetic (10mL) dugc xir ly bang 1-[3,4-bis(metyloxy)phenyllmetanamin (0,8g,
5,29mmol) & nhiét d6 phong. Hon hop thu dugc dugc gia nhiét qua dém & nhiét do
100°C. Khi phan tmg xay ré hoan toan (TLC), hén hop phan ung dugc cb trong diéu kién
4p sudt giam. Phan cén thu duge bd sung vao AcOH (20mL) va AcONa (0,315g,
4,23mmol) dugc bd sung vao dung dich néu trén. Hén hop phan tmg dugc hdi luu trong 2
gir. Hon hop phan g dugc 1am ngudi dén nhiét do plibng va pha loang biang nudc lanh,
truée khi chiét bang DCM (3 x 50mL). Pha hitu co thu gom dugc dugc lam kho qua
Na,S0, khan va ¢b trong didu kién 4p suit giam. Phin cén thu dugce dugce tinh ché bing
phuong phap sic ky cot silicagel (rira giai 10% EtOAc/hexan) dé thu duoc hop chit
mong mudn dudi dang chit rin mau tring nhat (1,0g, 55,8%). 'H NMR (300 MHz,
CDCl): § 6,95-6,92 (m, 2H), 6,81-6,77 (m, 1H), 4,62 (s, 2H), 3,87 (s, 3H), 3,85 (s, 3H),
2,03 (s, 3H); LC-MS: m/z 341,8 (M+1)". '

qu chét trung gian 74: Diéu ché 3-xyclopropyl-5-metyl-4-(4,4,5,5-tetrametyl-

1,3,2-dioxaborolan-2-yl)isoxazol

0[{ a ?;I"QH b ?}i*‘)” o- ¢ %0
\ N | / Rt N
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74a 74b
Hop chit trung gian 74

Btf('fc a: Diéu ché xyclopropancarbaldehytoxim

B sung Na,CO; (2,4g, 18mmol) va dung dich chira xyclopropancarboxaldehyt
(2,1g, 30mmol) trong rugu etylic (9mL) & nhiét 46 phong vao dung dich dugc khudy
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chtta hydroxylamin hydroclorua (3,0g, 45mmol) trong nuéc (10mL). Sau do, hdn hop
phan tmg dugc khqu & nhiét do phong trong 2 gio va chiét bing etyl axetat. Phan chiét
hitu co thu gom duqc duoc ria b%mg nude mudi, 1am khd trén natri sulfat khan va co.
Hop chét thu duogc duge két tinh lai béng hexan dé thu dugc tinh thé hinh kim mau tréng
(2,20g, 99%). "H NMR (400 MHz, CDCl;): 5 8,60 (bs, 1H), 6,03 (d, J/=8,8 Hz, 1H), 2,31-
2,27 (m, 1H), 0,97-0,83 (m, 2H), 0,65-0,61 (m, 2H); LC-MS: m/z 86,2 (M+1)". |

Buéc b: Pidu ché N-hydroxyxyclopropancarbimidoyl clorua

NCS (1,50g, 27,74mmol) dugc bd sung vao dung dich duogc khqu chta
xyclopropancarbaldehyt oxim (1,0g, 11,75mmol) trong DMF (10mL) dugc duy tri ¢ nhiét
306 phong, trong mdi trudong khi argon & nhiét d phong va khudy trong 2 gio. Hon hop
phan Gng dugc pha lodng bing nude va chiét bing DCM (3 x 50mL). Phan chiét hitu co
thu gom dugc dugc rira bang nude mubi va co trong didu kién ap suét giam. Phén cén thu
duoc duge st dung trong budc tiép theo ma khong can tinh ché thém (1,00g, tho); H
NMR (400 MHz, CDCl5): § 9,92 (bs, 1H), 1,91-1,87 (m, 1H), 0,94-0,90 (m, 2H), 0,80-
0,75 (m, 2H).

Buéc ¢ Didu ché  3-xyclopropyl-5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)isoxazol

Dung dich duoc khudy chtra N-hydroxyxyclopropancarbimidoyl clorua (0,5g,
4,20mmol) trong DME (16mL) dugc xur ly bang 4,4,5,5-tetrametyl-2-(prop-1-yn-1-yl)-
1,3,2-dioxaborolan (0,69g, 4,2mmol) va KHCOj; (0,84g, 8,4mmol) & nhi¢t do phong
trong diéu kién khi nito. Hon hgp phan tmg dugc gia nhiét & nhiét 46 50°C trong 12 gio.
Hon hop dugc 1am ngudi dén nhiét dd phong va loc qua dém xelit. Dich loc dugc ¢o
trong didu kién 4p suét giam. Phin cén dang dau thu dugc dugc tinh ché bing phuong
phép sic ky cot silicagel (100-200 mesh (149-74um)) (é& dung 10-20% EtOAc/Hexan
lam dung mdi ria giai) dé thu dugc hop chit mong mudn dudi dang chét rén mau tring

(0,5g); LC-MS: m/z 249,8 (M+1)".

Hop chét trung gian 75: biu ché 3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-5-(trimetylsilyl)isoxazol
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Hop chit tung gian 73

Buéc a: Diéu ché trimetyl((4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)etynyl)silan '

Bd sung timg phin n-BuLi trong n-hexan (2,5M, 35,3mL, 53,76mmol) vao dung
dich dugc khudy chua trimetylsilylaxetylen (5,27g, 53,76mmol) trong THF (100mL) &
nhiét d§ -78°C trong diéu kién khi nito. Sau 15 phit, 2-isopropoxy-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (10,0g, 53,76mmol) dugc bd sung tir tir vao va hdn hop phén tng
duge khudy & nhiét do -78°C. Sau 2 gid, hdn hop phan tng duge 1am 4m dén nhiét d6 -
30°C, va do pH dugc didu chinh dén 3 bang cach st dung HCI khan. Hon hop phan tng
duoc loc, va dich loc dugce chung cit dé thu duoc hop chét mong mubn (10,00g, hop chét
thd). 'H NMR (400 MHz, DMSO-ds): 8 1,17 (s, 12H), 0,14 (s, 9H).

Buéc b: Didu ché 3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5-
(trimetylsilyl) isoxazol

Dung dich chta cloaxetaldoxim (0,5g, 4,62mmol), trimetyl((4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)etynyl)silan (0,833g, 3,73mmol) va KHCO; (0,934g, 9,35mmol)
trong DME (16mL) dugc gia nhiét ¢ nhiét do 50°C trong 12 gio. Sau khi phan Gmg xay ra
hoan toan, hdn hop phan ung dugce 1am ngudi dén nhiét do phong, cac chét rén duoc loc
qua dém xelit. Dich loc dugc ¢ trong diéu kién ép suit giam dé thu dugc diu mau vang,
dugce tinh ché bang phuong phap séc ky cot nhanh (10% EtOAc/Hexan lam dung mdi rira
giai) dé thu dugc hop chit mong mudn dudi dang chét rin mau tréng (0,60g, 45,5%). 'H
NMR (CDCls, 300 MHz): 52,40 (s, 3 H), 1,31 (s, 12 H), 0,37 (s, 9 H); LC-MS: m/z 2823
M+1)". |

Hop chét trung gian 76: Diéu ché 7-metoxy-1-(pyridin-2-ylmetyl)-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)quinolin-2(1H)-on
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Hop chit trung gian 70

Hop chit trung gian 76

Trong dng phan ng c6 thé gén kin duoc, bd sung 4,4,4',4',5,5,5',5"-octametyl-
2,2'-bi(1,3,2-dioxaborolan) (1,1g, 4,30mmol), Pd(dppf)CL,.DCM (0,23g, 0,29mm01), va
KOAc (0,85¢g, 8,7mmol) trong diéu kién khi nito vao dung dich chita 6-brom-7-metoxy-
1-(pyridin- 2-y1metyl)qu1nohn-2(1H) on (1,0g, 2 90mmol) trong 1,4-dioxan. Dung dich
nay duoc loai khi bang khi nito trong 15 phit, sau d6 gia nhiét tu tir dén nhiét do 100°C
va khudy & ciing nhiét 4o cho dén khi phan ing xay ra hoan toan. Hon hop phén ung
duogc lém ngudi dén nhiét @6 phong, pha loang bang nude lanh va chiét bang etyl axetat
(3 x 30mL). Céc 16p hitu co thu gom dugc duge rira bang nudc mubi va cd trong diéu
kién 4p suét gidm. Phin cén thu dugc duge tinh ché bang phuong phap sic ky cot (60-
120 mesh (250-125um), 50-100% EtOAc-hexan lam dung moéi rira giai) @ thu dugc hop
chit mong muén du6i dang chét rin mau nu nhat (0,80g, 70,7%). "H NMR (400 MHz,
DMSO-dg): & 8,50 (s, 1H), 7,94-7,90 (m, 2H), 7,78 (m, 1H), 7,3-7,19 (m, 2H), 6,87 (s,
1H), 6,56-6,45 (m, 1H), 5,60 (d, J~18,8 Hz, 2H), 3,93 (s, 3H), 1,26 (s, 12H); LC-MS: m/z
3932 (M+1)".

Hop chét trung gian 77: pidu ché 6-(3,5-dimetylisoxazol-4-yl)-7-

metoxyquinoxalin-2(1H)-on

:‘:NG= a N
- ﬁ

Hop chét trung gian 77

Buéce a: Diéu ché etyl 2-((5-brom-4-metoxy-2-nitrophenyl)amino)axetat
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Bb sung K,CO; (0,838g, 6,1mmol) vao hén dich chita 5-brom-4-metoxy-2-
nitroanilin (1g, 4,0mmol) trong etylbrom axetat (8g, 4,7mmol). Hon hop phan tmg dugc
gia nhiét dén nhiét 46 150°C va duy tri trong 3 gi¢ & cung nhiét do. Hon hgp phan Gng
dugc pha lodng bang etyl axetat va rira bang nude (50mLx3) va 1am kho trén Na,SO, va
¢b. Phin cén thu duge dugc tinh ché bang phuong phép séc ky ¢t trén silic oxit (2-5%
EtOAc trong hexan) dé thu dugc hop chit mong mubn dudi dang chét rin mau tring nhat
(0,600g, 45%). "HNMR (400 MHz, DMSO-dG) & 8,25 (bs, 1H), 7,63 (s, 1H), 7,32 (s, 1H),
4,29 (d, J=6,0 Hz, 2H), 4,17 (q, J=7,0 Hz, 2H), 3,84 (s, 3H), 1,22 (t, J<7,0 Hz, 3H). MS
(ES) m/e 333,1 (M+1)".

Buéc b: Didu ché etyl  2-((5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-

nitrophenyl)amino) axetat

Bé sung axit 3,5-dimetylisoxazol-4-boronic (0,847g, 6,0mmol), K,CO; (1,243g,
9,0mmol), sau d6 Pd(PPh;),Cl, (0,210g, 0,3mmol) vao dung dich dugc khudy chira etyl
2_-((5-brom—4-metoxy-2-nitfophenyl) amino) axetat (lg, 3,0mmol) trong 10mL 1.,4-
dioxan:H,0 (7:3). Hon hop phén tmg dugc gia nhiét dén nhiét do 100°C va duy tri trong
1,5 gid & cung nhiét d6. Sau d6, hdn hop nay dugc dé dén nhiét do phong va hén hop
phan tng dugc pha loang bing etyl axetat va rira bang nude (50mL x 3), 1am khd trén
Na,SO, va cb6 dé thu dugc hop chit mong muébn duéi dang chét rén mau tring (0,7g,
67%); MS (ES) m/e 350,2 (M+1)".

Bude c: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-dihydroquinoxalin-
2(1H)-on

Bb sung SnCl, 2H,0 (2,25g, 10,028mmol) vao dung dich duogc khuéy chua etyl 2-
((5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-nitrophenyl) ‘ amino)axetat(0,07g,
2,0057mmol) trong 10mL etanol. Hén hop phan ng dugc gia nhiét dén nhiét d6 hdi leu
va duy tri trong 1 gi&. Hon hop phan tmg dugc bazo hoa bang dung dich nude Na,COs;,
chiét bing etyl axetat va lam kho trong didu kién 4p suét giam @ thu duoc hop chat
mong mudn duéi dang cht rin mau nau nhat (0,500g, 97%). 'HNMR (400 MHz,
DMSO-dg) § 12,4 (bs, 1H), 10,3 (s, 1H), 8,03 (s, 1H), 7,64 (s, 1H), 3,85 (s, 3H), 3,63 (s,
2H), 2,28 (s, 3H), 2,23 (s, 3H). MS (ES) m/e 274,2 (M+1)".

Budc d: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinoxalin-2(1H)-on
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Dung dich dugc khudy chtra 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-
dihydfoquinoxalin-2(1H)-0n (0,200g, 0,7782mmol) trong 8% dung dich NaOH (2,64mL)
duoc bd sung 30% H,0, (2,34mL) & nhiét d0 phong. Hén hop phan g dugc gia nhiét
dén nhiét @6 80°C va duy tri trong 4 gié & cing nhiét do. Hon hop phan tng dugc 1am
ngudi va axit axetic (0,3mL) dugc bd sung timg phan vao. Hon dich dugc khudy qua dém
& nhiét do phong va chit rin két tia thu gom dugc bang cach loc dé thu dugc hop chit
mong muén duéi dang chét rén mau tring nhat (0,117g, 59%). '"HNMR (400 MHz,
DMSO-dy) & 12,4 (s, 1H), 8,03 (s, 1H), 7,64 (s, 1H), 6,90 (s, 1H), 3,85 (s, 3H), 2,27 (s,
3H), 2,08 (s, 3H). MS (ES) m/e 272,1 (M+1)". |

Hop chét trung gian 78: biéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1-
(pyridin-2-ylmetyl)-1,2-dihydroquinolin-3 ~carbaldehyt

i :
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Hop chit trung gian 78

Budc a: Piéu ché N-(4-brom-3-metoxyphenyl)axetamit

B sung trietylamin (4,1mL, 29,7mmol) vao dung dich nuéc d4 chira 4-brom-3-
metoxyanilin (2,0g, 9,90mmol) trong DCM (25mL), sau do khudy trong 5 phut, axetyl
clorua (1,05mL, 14,85mmol) duoc bd sung vio. Sau khi phéan (mg xay ra hoan toan, hén
hop phan tng dugc diung bang dung dich nuéc NaHCO; (1én dén do pH khoang 8) va
chiét bang DCM (200mL X 2). Céc 16p hitu co thu gom dugc duoc ria bing nudc
(200mL), nuéc mudi (200mL), 1am khé trén natri sulphat va ¢d. Phan cén duge sir dung
truc tiép trong bude tiép theo ma khong cin tinh ché thém (2,5g). "H NMR (400 MHz,
DMSO-dg) & 10,06 (s, 1H), 7,45-7,43 (m, 2H), 7,10 (dd, J;=2,0 Hz, J,=8,3 Hz, 1H), 3,79
(s, 3H), 2,04 (s, 3H); LC-MS: m/z 244,1 (M+1)". '

Budce b: Didu ché 6-brom-2-clo-7-metoxyquinolin-3-carbaldehyt
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POCl; (7,6mL, 81,96mmol) dugc bd sung timg phin vao DMF (2,5mL,
32,78mmol) & nhiét do 0°C, sau d6 khudy trong 5 phit, N-(4-brom-3-metoxyphenyl)
axetamit (2,0g, 8,19mm01) duoc bd sung vao va dung dich thu dugc dugc gia nhiét dén
nhiét d6 80°C trong 6 gib. Hon hop phan tng dugce lam ngudi dén nhiét do phong va rét
vao nuéc d4 duge nghién va chiét hai 14n bing EtOAc (200mL X 2). Céc 16p hitu co thu
gorri duge dugc rira bang nude (200mL), nudce mudi (200mL), 1am khd trén natri sulphat
va cd. Phin cin dugce sir dung truc tiép trong budc tiép theo ma khong can tinh ché thém
(2,0g). 'H NMR (400 MHz, DMSO-d¢) 3 10,33 (s, 1H), 8,88 (s, 1H), 8,64 (s, 1H), 7,59
(s, 1H), 4,07 (s, 3H); LC-MS: m/z 300 (M+1)".

Buéc c: Diéu ché 6-brom-7-metoxy-2-oxo-1,2-dihydroquinolin-3-carbaldehyt

Hbn dich chtra 6-brom-2-clo-7-metoxyquinolin-3-carbaldehyt (2,0g, 6,65mmol)
trong axit axetic 70% (40mL) dugc gia nhi€t dén nhiét d6 hdi luu trong 6 gid. Trong qua
trinh 1am ngudi hdn hop phan tmg dén nhiét d6 phong, hop chét rin duoc két ta, loc va
rira bang nudc va 1am kho trong didu kién chan khong dé thu duge hop chit mong mudn
du6i dang chit rén mau nau (1,5g, 80%). "H NMR (400 MHz, DMSO-ds) & 12,18 (s, 1H),
10,17 (s, 1H), 8,42 (s, 1H), 8,22 (s, 1H), 6,93 (s, 1H), 3,94 (s, 3H); LC-MS: m/z 284
M+1)". | ' '

Buéc d: Dibu ché  6-brom-7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1,2-
dihydroquinolin-3-carbaldehyt

BS sung kali cacbonat (13,2g, 95,73mmol) sau d6 2-(clometyl) pyridin
hydroclorua (6,4g, 35,lmmol) vao dung dich chtra 6-brom-7-metoxy-2-oxo-1, 2-
dihydroquinolin-3-carbaldehyt (9g, 31,91mmol) trong DMF (80mL) va khudy & nhiét do
80°C trong 16 gid. Sau khi phan ing xay ra hoan toan, hén hop phan tmg dugc pha lodng
bing nudc va chiét bing EtOAc (400mL X 2). Céc 16p hitu co thu gom duge dugc rira
bing nuée (400mL), nuée mudi (300mL), 1am khé trén natri sulphat va cd. Phan cin
duoc sir dung truc tiép trong bude tiép theo ma khong can tinh ché thém (7,5g, 63%). 'H
NMR (400 MHz, DMSO-dg) § 10,25 (s, 1H), 8,51-8,48 (m, 2H), 8,31 (s, 1H), 7,78 (t,
J=7.9 Hz, 1H), 7,40 (d, J=8,4 Hz, 1H), 7,31-7,28 (m, 1H), 7,13 (s, 1H), 5,70 (s, 2H),
3,86 (s, 3H); LC-MS: m/z 373,0 M)".

Buéc e: Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1-(pyridin-2-
ylmetyl)-1,2-dihydroquinolin-3-carbaldehyt
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Bd sung axit 3,5-dimetylisoxazolboronic (2,30g, 16,08mmol), natri cacbonat
(3,41g, 32,16mmol) vao dung dich dugc khudy chira 6-brom-7-metoxy-2-oxo-1-(pyridin-
2-ylmetyl)-1,2-dihydroquinolin-3-carbaldehyt (4,0g, 10,72mmol) trong 1,4-dioxan
(40mL) va H,O (10mL) va loai khi b?mg cach suc nito trong 20 phat. Sau do, tetrakis
triphenylphosphin paladi (2,47g, 2,14mmol) dugc bd sung vao va gia nhiét ¢ nhiét do
100°C trong 8 gid. Sau khi phan ung xdy ra hoan toan, hén hop phan tmg dugce cb va
phin cin dugc pha lodng bing EtOAc (200mL), rira bang nude (200mL), nude mubi
(200mL), 1am kho trén natri sulphat va co. Phan cin dugc rira béng hexan dé thu duoc
hop chit mong muén duéi dang chit rin mau vang (3,2g, 76%). "H NMR (400 MHz,
DMSO-ds) 8 10,28 (s, 1H), 8,54 (s, 1H), 8,52 (d, /=4,4 Hz, 1H), 7,94 (s, 1H), 7,82-7,77
(m, lH), 7,44 (d, J=7,8 Hz, 1H), 7,33 - 7,29 (m, 1H), 7,17 (s, 1H), 5,72 (s, 2H), 3,81 (s,
3H), 2,27 (s, 3H), 2,08 (s, 3H); LC-MS: m/z 390,1 M+1)".

Hop chit trung gian 79: bpiéu ché 6-(3,5-dimetyl-4H-1.2,4-triazol-4-yl)-7-
metoxyquinolin-2(1H)-on

NO;
H():‘,NCJ., @) :‘,m)z ® \ ()

79 ’\!J\ 79b
L2,
v — -
NN
N e

Hep chit trung gian 79

Buéce a: Diéu ché 1-flo-2-metoxy-4-nitrobenzen

B sung K,CO; (5,27¢, 38,1mmol) vao dung dich chira 2-flo-5-nitrophenol (5,0g,
31,84mmol) trong DMF(50mL), sau khi khudy hdn hop ndy & nhiét do phong trong 15
phut, bd sung metyl iodua (3mL, 47,7mmol) vao va hdn hop phan mg dugc khudy &
nhiét do phong trong 2 gid. Hon hgp phan tng dugc rét vao nude da, cac chét rin da
dugc phén tach dugc loc, rira k§ bing nuéc va lam kho trong diéu kién chan khong dé thu
duge chét rin mau tréng nhat (4,0g, 73,5%). 'H NMR (300 MHz, CDCI3)' 7,89-7,84 (m,
2H), 7,25-7.17 (m, 1H), 3,98 (s, 3H).

Budc b: Diéu ché 4-(2-metoxy-4-nitrophenyl)-3,5-dimetyl-4H-1.2,4-triazol
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B sung NaH (60%)(0,33g, 8,18mmol) vao dung dich chira 3,5-dimetyl-4H-1.2,4-
triazol (0,44g, 4,49mmol) trong DMF (10mL), sau khi khudy & nhiét d6 phong trong 15
phut, b sung 1-flo-2-metoxy- 4-n1trobenzen (0,7g, 4,09mmol) vao va hén hop thu duge
duoc gia nhiét & nhiét d6 80°C trong 3 gid. Hon hop phan tng dugc pha loang bing nudc
lanh va chiét bang etyl axetat (100mL), va rira bang nudc (50mL), nuGe mubi (50mL),
lam kho trén natri sulphat va c6 trong didu kién chan khong dé thu dugc diu mau vang
duogc sir dung trong budc tiép theo ma khong cin tinh ché (0,8g); LC-MS: m/z 249,0
(M+H).

Budc c: Didu ché 4-(3,5-dimetyl-4H-1.2,4-triazol-4-y1)-3-metoxyanilin

Trong binh déy tron dung tich 50mL, dung dich dugc khudy chira 4-(2-metoxy-4-
hitrophenyl)—3,5-dimety1—4H-1.2,_4-triazol (800mg, 3,22mmol) trong etanol (20mL) dugc
bd sung bot Fe (1,26g, 22,5mmol) va NH,Cl (>1,2g, 22,5mmol). Hon hop phén tmg dugc
gia nhiét & nhiét do 90°C trong 2 gio. Sau khi phén Umg xdy ra hoan toan, hdn hop phan
ung dugc pha loang bang etyl axetat va loc qua dém xelit va dém nay dugc rira béng etyl
axetat (2x50mL). Dich loc dugc rira lién tiép béng nudc, 1am khod trén Na,SO,4 va ¢ dé
thu dugc hop chét mong mudn duéi dang chit rén mau nau. Hop chét tho thu dugc duge
stt dung trong buéc tiép theo ma khong cn tinh ché. (600mg, thd). LC-MS m/z: 219,1
M+1)"

Budc d: Diéu ché (E)-N-(4-(3,5-dimetyl-4H-1.2,4-triazol-4-yl)-3-metoxyphenyl)-

3-etoxyacrylamit

Budc nay dugc thue hién twong tu nhu budc b cla quy trinh diéu ché hop chét
trung gian 2. LC-MS: m/z 317,0 M+1)".

Buéc e: Diéu ché 6-(3,5-dimetyl-4H-1.2,4-triazol-4-yl)-7-metoxyquinolin-2(1H)-

on

Bude ndy duge thuc hién twong tu nhu budce ¢ cla quy trinh didu ché hop chét
trung gian 2. LC-MS: m/z 271,1 (M+1)".

- Séang ché dugc md ta chi tiét hon théng qua céc vi du sau, nhung khong chi gidi

han & cac vi du nay.

Vi du I. Diéu ché 4-(4-clobenzyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-
dihydro-2H-benzo[b][1,4]oxazin (hop chét 1)
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Hep chit trung gian 1

Hep chat 1

Bb sung K,CO; (0,064g, 0,46M01), 4-clo benzyl .bromua (0,038g, 0,18mmol)
vao dung dich chtra hop chét trung gian 1 (0,04g, 0,15mmol) trong DMF (SmL), va
khudy & nhiét do phéhg trong 24 gi®. Sau khi phan ing xdy ra hoan toa‘m, hdn hgp phan
tmg dugc pha loang bing EtOAC (50mL), rira bing nude (50mL), nuée mudi (50mL),
lam kho trén natri sulphat va co. Phén cin dugc tinh ché trén ban TLC didu ché dé thu
dugc hop chit mong mudn dudi dang chit ban rin mau tréng nhat (0,010g, 72%). 'H
NMR (400 MHz, DMSO-dg): § 7,44-7,39 (m, 4H), 6,53 (s, 1H), 6,39 (s, 1H), 4,55 (s,
2H), 4,17 (t, J=4,4 Hz, 2H), 3,55 (s, 3H), 3,40 (s, 2H), 2,19 (s, 3H), 2,02 (s, 3H); ES-MS:
m/z 3852 (M+1)".

Céc hop chit sau dugc didu ché bing quy trinh twong ty nhu quy trinh didu ché
hop chit 1 (VidulI).

Hop

f Cau tric : Dir liéu mé ta ciu tric
chat

=z O\
|
| ((N\J/ 'H NMR (400 MHz, DMSO-dq): & 8,24 (d, /=2,9 Hz, 1H), 7,88 (d,
(0]

5 o N J=9.8 Hz, 1H), 7,60 (s, 1H), 7,39-7,36 (m, 1H), 7,31-7,29 (m, 1H),
) _ 7,22 (s, 1H), 6,57 (d, /=9,3 Hz, 1H), 5,57 (s, 2H), 3,79 (s, 3H), 3,78
N_J (s, 3H), 2,24 (s, 3H), 2,05 (s, 3H); LC-MS: m/z 392,1 (M+1)".

7
1 \N' 1H NMR (300 MHz , CDCI3) : 8,63 (m, 1H), 8,03-7,96 (m, 2H)
3 o N__O 7,86 (s, 1H), 7,52-7,49 (m,2H),7,26 (s, 1H), 6,74 (d, J=9,6Hz,
\ m 1H),5,83 (s, 2H),3,85 (s, 3H), 2,43 (s, 3H) ,2,36 (s, 3H); LC-MS:
NN m/z 362,0 (M+1)".
N

Vi du I Diu ché 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy
quinoxalin-2(1H)-on (hop chét 4)
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| 4
NTT N LT
0\ i
O
Hep chit ting gian 77 o .
. e Hop chit 4

Bd sung NaH 60% (0,025g, 1,0869mmol), sau d6 bd sung 4-clobenzylbromua
(0,098g, O,4780mmol) vao dung dich dugc khudy chtra 6-(3,5-dimetylisoxazol-4-yl)-7-
metoxyquinoxalin-2(lH)-kon (0;117g, 0,4317mmol) trong DMF (2mL) & nhiét 46 0°C.
Sau d6, hdn hop phén tmg dugc khudy trong 1 gio & nhiét do phong. Sau khi phan Gmg
xay ra hoan toan, hén hop phan tmg dugc dimg bang metanol va pha lodng bing etyl
axetat va nudc. Cac 16p dugc tach, rira béng nude (50mL x 3), lam kho trén Na,SO4 va
¢6. Phin thd thu duoc duge tinh ché bing phuong phap sic ky cot trén silic oxit (2%
MeOH trong DCM) dé thu dugc hop chét mong mudn dudi dang chét rin mau trdng nhat
(0,017g, 11%). '"HNMR (400 MHz, DMSO-dg) 5 8,21 (s, 1H), 7,72 (s, 1H), 7,43 (s, 4H),

7,01 (s, 1H), 5,56 (s, 2H), 3,81 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); MS (ES) m/z 396,1
(M+1)".

Vi du III: Pidu ché 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-
dihydroquinolin-2(1H)-on (hop chét 5)

Hop chit trung gian 14

Hop chit5

Bé sung kali t-butoxit (0,140g, 1,25mmol) vao hdn dich dugc khudy chira 6-(3,5-
dimetylisoxazol-4-yl)-7-metoxy-3,4-dihydroquinolin-2(1H)-on  (0,180g, 0,629mmol)
trong DMF (8mL). Hon hgp thu duge dugc hdi lIuu trong 2 gid, 1am lanh dén nhiét do
0°C va 1-(brommetyl)-4-clobenzen (0,194¢g, 0,94mmol) va KI (0,005g, 0,03 1mmol) duge
bb sung vao. Sau d6, hdn hop phén tng dugc hdi luu trong 12 gid, pha lodng bang etyl

axetat va rira bang nuéc (50mL), 1am khd trén Na,SO, va cd trong didu kién 4ap suit
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giam, sau d6 tinh ché bing phuong phap sic ky trén silicagel (10% EtOAc trong hexan)
dé thu dugc hop chit mong mudn duéi dang chit rin mau tring (0,020g, 8%); 1H NMR
(400 MHz DMSO-dg) & 7,41-7,34 (m, 4H), 7,07 (s, 1H), 6,64 (s, 1H), 5,21 (s, 2H), 3,59
(s, 3H), 2,89 (t, J=7,2 Hz, 2H), 2,20 (t, /=7,1 Hz, 2H), 2,21 (s, 3H), 2,03 (s, 3H). MS
(ES) m/e 397,3 (M+1)". |

Vi du IV: Didu ché 4-(1-(4-clophenyl) etyl)-7-(3,5-dimetylisoxazol-4-yl)-6-
metoxy-3,4-dihydro-2H-benzo[b][1,4]oxazin (hop chét 6) :

Qe _ o

Hop chit trung gian 1

Ly o NS
LX) O — Ei”)

Hop chit 6

Bb sung Cs,CO;3 (0,050g, 0,15mmol), benzyitrietylamoniclorua (0,017mg,
0,007mmol) sau dé 1-(4-clophenyl)etylmetansulfonat (0,018g, 0,076mmol) vao dung
dich chira hop chét trung gian 1 (0,020g, 0,076mmol) trong CH;CN (10mL), va khudy &
nhiét d@d 65°C trong 16 gid. Sau khi phan tmg xay ra hoan toan, hdn hop phan tng duoc
pha loang bing EtOAC (50mL), rira bang nuée (50mL), nude mudi (50mL), 1am kho trén
natri sulphat va cd. Phan cin dugc tinh ché trén ban HPLC didu ché @& thu dugc hop chit
mong mubn dudi dang chét rin mau nau (0,003g, 11%). 'H NMR (400 MHz, DMSO-dj):
8 7,50-7,30 (m, 4H), 6,53 (s, 1H), 6,52 (s, 1H), 5,22-5,18 (m, 1H), 4,18-3,95 (m, 2H),
3,60 (s, 3H), 3,35-3,28 (m, 1H), 3,15-3,05 (m, 1H), 2,20 (s, 3H), 1,98 (s, 3H), 1,53 (d,
J=6,8 Hz, 3H); LC-MS: m/z 399,2 (M+1)".

Céac hop chit sau dugc didu ché theo quy trinh néu trén bang cach sir dung hop

chét trung gian ban diu va chit phan tng cu thé & cac diéu kién phan g thich hop.

Hop

s Cau tric Dir liéu mo ta cau tric
chat *

=
\/@ 'H NMR (400 MHz, CDCls): 5 8,68 (s, 1H), 8,56 (d, /=4,4 Hz, 1H),
| 7,71 (d, J=7,6 Hz, 1H), 7,34-30 (m, 1H), 6,58 (s, 1H), 6,39 (s, 1H),

7 0 N 5,20-5,10 (m, 1H), 4,22-4,17 (m, 2H), 3,63 (s, 3H), 3,40-3,25 (m,
, < O] 1H), 3,18-3,05 (m, 1H), 2,30 (s, 3H), 2,17 (s, 3H), 1,66 (d, J=6,8 Hz,
3H); LC-MS: m/z 366,2 (M+1)".
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N
[ %N] 'H NMR (400 MHz, DMSO-de): 5 8,74 (s, 1H), 8,56 (s, 2H), 7,91 (d,
o ) L o |7=9,3Hz 1H), 7,63 (s, 1H), 7,12 (s, 1H), 6,56 (d, J=9,3 Hz, 1H), 5,74
(s, 2H), 3,77 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 363,2
o Z (M+1)".
O
F Z ,
SN I ] ' NMR (400 Mz, DMSO-dq): & 8,27 (d, J=4,4 Hz, 1H), 7,89 (d,
0 3 o J=9.2 Hz 1H), 7,80-7,60 (m, 1H), 7,62 (s, 1H), 7,41-7,39 (m, 1H),
7,03 (s, 1H), 6,52 (d, J=9,2 Hz, 1H), 5,74 (s, 2H), 3,74 (s, 3H), 2,26
o Z G, 3H) 2,07 (s, 3H); LC-MS: m/z 380,2 (M+1)".
O

=z
Sy~ | "HNMR (400 MHz, DMSO-de): 5 8,54-8,53 (m, 1H), 7,78-7,76 (m,
o | 1H),7,33-7.27 (m, 2H), 7,07 (s, 1H), 6,78 (s, 1H), 5,25 (s, 2H), 3,57

. 0 N

10 (s, 3H), 2,92-2,88 (m, 2H), 2,70-2,67 (m, 2H), 2,21 (s, 3H), 2,03 (s,
N 3H); LC-MS: m/z 364,2 (M+1)".
0

*Hop chit 10 dugc didu ché tir hop chit trung gian 14 va 2- (clometyl)pyrldm
hydroclorua bang quy trinh twong tw nhu quy trinh didu ché hop chit hop chit 6 (Vi du
V).

Vi du V: Didu ché 4-((3-clophenyl) sulfonyl)-7-(3,5-dimetylisoxazol-4-yl)-6-
metoxyn3,4-dihydro-2H-benzo[b][1,4]oxazin (hop chét 11)

Hop chit trung gian 1 Hop chat 11

Bb sung pyridin (0,03mL, 0,38mmol), sau dé bd sung hop chét trung gian 1
(0,050g, 0,19mmol) vao dung dich chira 3-clobenzen-1-sulfonyl clorua (0,052g,
0,25mmol) trong DCM (3mL), va khudy & nhiét d6 phong trong 5 gid. Sau khi phan tmg
x4y ra hoan toan, hdn hop phan tmg duoc pha loang bang EtOAc (50mL), rira bang nuéc
(50mL), nude mubi (50mL), 1am khd trén natri sulphat va cd. Phéin cén duoc tinh ché trén
ban TLC aiéu ché dé thu dugc hop chit mong muén (0,020g, 24%). "H NMR (400 MHz,
DMSO-d;): $ 7,83-7,80 (m, 1H), 7,75-7,63 ( m, 3H), 7,38 (s, 1H), 6,77 (s, 1H), 3,98-3,95
(m, 2H), 3,78-3,74 ( m, 2H), 3,74 (s, 3H), 2,23 (s, 3H), 2,05 (s, 3H); LC-MS: m/z 435,1
M+1)".
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Céac hop chét sau dugc didu ché theo quy trinh néu trén bang céch sir dung hop

chét trung gian ban diu va chét phan tng cu thé & cac diéu kién phan tng thich hgp.

Hop Chu triic Dir lidu mb ta cu triic
chat
)
7 "H NMR (400 MHz, DMSO-dy): 5 8,96 (d, J=2,0 Hz, 1H), 8,89-8,88
12 | 0570 (m, 1H), 8,20 (d, J=8,4 Hz, 1H), 7,69-7,65 (m, 1H), 7,40 (s, 1H),
o N] 6,76 (s, 1H), 4,01-3,99 (m, 2H), 3,81-3,79 (m, 2H), 3,75 (s, 3H),
QS o 2,23 (s, 3H), 1,99 (s, 3H); LC-MS: m/z 402,1 (M+1)".
N=
Cl :
H@ "H NMR (400 MHz, DMSO-dg); & 9,74 (bs, 1H), 7,40 (d, J=8,3 Hz,
i MeO N_O 2H), 7,29 (d, /=8,3 Hz, 2H), 6,87 (s, 1H), 6,64 (s, 1H), 5,20 (s, 2H),
HN]L/:[OT 4,72 (s, 2H), 3,34 (s, 3H), 2,14 (s, 3H), 2,09 (s, 3H); LC-MS: m/z
g<\}g=0 479,1 (M+1)".
Cl
'H NMR (400 MHz, DMSO-d): & 8,45 (d, /=8,8 Hz, 1H), 8,16 (d,
14 o=4=0 J=8,3 Hz, 2H), 7,94 (s, 1H), 7,81 (d, J=8,4 Hz, 2H), 7,33 (s, 1H),
o N_O 7,19 (d, J=8,4 Hz, 1H), 3,95 (s, 3H), 2,30 (s, 3H), 2,10 (s, 3H); LC-
;1 Y MS: m/z 445,1 (M+1)".
N | '
(6]
Cl
: °Y© 'H NMR (400 MHz, DMSO-dg): & 8,50 (d, J=8,3 Hz, 1H), 8,21(d,
is S T o J=8,3 Hz, 2H), 7,98 (s, 1H), 7,73 (d, /=8,3 Hz 2H), 7,50 (s, 1H),
P 7,41 (d, J=8,8 Hz, 1H), 3,94 (s, 3H), 2,33 (5, 3H), 2,13 (s, 3H); LC-
N MS: m/z 409 (M+1)".
O

Vi du VI: Didu ché 2-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][1,4]
oxazin-4(3H)-yl)metyl)anilin (hgp chit 16)

0 01/ i A~
AL T

Bog

—20h

14

Hop chit trung gian le

N=

Hep chit 16

Budc i: Diéu ché 7-brom-6-metoxy-3,4-dihydro-2H-benzo[b][1,4]oxazin
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Bb sung KOH (1,17g, 20,9mmol) vao dung dich chuta hop chét trung gian le
(2,002, 6,99mmol) trong MeOH (10mL) va H,O (5mL) va khudy & nhiét d9 hoi luu trong
2 gid. Sau khi phan Ung x4y ra hoan toan, hdn hop phan tng dugc pha lodng bang
EtOAC (50mL), rira bing nude (50mL), nuée mudi (50mL), 1am kho trén natri sulphat va
¢d. Phin cén dugc st dung truc tiép trong bude tiép theo ma khong can tinh ché thém
(1,2, 70%). LC-MS: m/z 246,0 (M+2)*".

Buge ii: Didu ché 7-brom-6-metoxy-4-(2-nitrobenzyl)-3,4-dihydro-2H-

benzo[b][1,4] oxazin

B sung K,COj3 (1,13g, 8,18mmol), 2-nitro benzylbromua (1,32g, 6,14mmol) vao
dung dich chia 7-brom-6-metoxy-3,4-dihydro-2H-benzo[b][1,4]Joxazin  (1,00g,
4,09mmol) trong DMF (10mL) va khudy & nhiét do phong trong 24 gio. Sau khi phan
{rmg x4y ra hoan toan, hdn hop phéan tng duoc pha lodng bang EtOAC (100mL), rita bang
nudc (50mL), nude mudi (50mL), 1am khd trén natri sulphat va co. Phan cin dugc str
dung trong buéc tiép theo ma khong cin tinh ché thém (o,6dg, 37%). '"H NMR (400
MHz, DMSO-dq): & 8,09-8,07 (m, 1H), 7,73-7,69 (m, 1H), 7,57-7,48 (m, 2H), 6,88 (s,
1H), 6,23 (s, 1H), 4,86 (s, 2H), 4,17-4,15 (m, 2H), 3,53 (s, 3H), 3,38-3,36 (m, 2H); LC-
MS: m/z 379,1 (M+1)".

Bu6c iii: Didu ché 2-((7-brom-6-metoxy-2H-benzo[b][1,4]oxazin-4(3H)-
yl)metyl)anilin

Bd sung NiCl,.6H,O (0,3g, 1,26mmol) sau d6 NaBH, (0,23g, 6,32mmol) vao
dung dich nu6éc da chira 7-brom-6-metoxy-4-(2-nitrobenzyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin (0,5g, 1,26mmol) trong MeOH (20mL) va khudy & nhiét do nay
trong 2 gi¢. Sau khi phan Ung xay ra hoan toan, hén hgp phan tng dugc cb, phan cin
duge xt Iy bing dung dich nue amoni clorua bdo hoa va chiét bang etyl axetat (100mL).
Lép hiru co duge rira bing nuée (50mL), nuée mudi (50mL), 1am khé trén natri sulphat
va cd. Phén cin duge sir dung trong bude tiép theo ma khong can tinh ché thém (0,2g,
44%). "H NMR (400 MHz, DMSO-dj): & 7,00-6,90 (m, 2H), 6,88 (s, 1H), 6,75-6,68 (m,
1H), 6,58-6,50 (m, 1H), 6,24 (s, 1H), 4,92 (s, 2H), 4,29 (s, 2H), 4,20-4,10 (m, 2H), 3,62
(s, 3H), 3,30-3,20 (m, 2H); LC-MS: m/z 349,0 (M+1)".

Buéc iv: Didu ché hop chét 16d
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B sung Boc anhydrit (0,071mL, 0,33mmol) vao dung dich chira 2-((7-brom-6-
metoxy-2H-benzo[b][1,4]oxazin-4(3H)-yl)metyl) anilin (0,2g, 0,27mmol) trong DCM
(2mL) va DIPEA (0,08mL, 0,54mmol) va khudy & nhiét @6 phong trong 4 gid. Sau khi
phan tmg xay ra hoan toan, hn hgp phe’in ung dugce pha lodng bang EtOAC (50mL), ria
bang nuéc (50mL), nudc mudi (50mL), 1am kho trén natri sulphat va cd. Phén cin dugc
st dung trong bude tiép theo ma khong cén tinh ché thém (0,1g, 32%). "H NMR (400
MHz, DMSO-d): & 7,40-7,25 (m, 3H), 7,22-7,18 (m, 1H), 6,87 (s, 1H), 6,20 (s, 1H), 4,29
(s, 2H), 4,20-4,15 (m, 2H), 3,53 (s, 3H), 3,35-3,25 (m, 2H), 1,36 (s, 18H).

Buéc v: Didu ché tert-butyl (2-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-
benzo[b][1,4] oxazin-4(3H)-yl)metyl)phenyl)carbamat

Bb sung axit 3,5-dimetylisoxazolboronic (0,099g, 0,35mmol), natri cacbonat
(0,056g, 0,53mmol) vao dung dich chira hop chat 16d (0,1g, 1,17mmol) trong toluen
(3mL), EtOH (1,0mL) va H,O (1,0mL). Hn dich thu duge dugc loai khi bang céch suc
nito trong 20 phit. Sau d6, tetrakis triphenylphosphin paladi (0,02g, 0,01mmol) dugc bd
sung vao va gia nhiét & nhiét do 100°C trong 16 gio. Sau khi phdn Gng xay ra hoan toan,
hdn hop phan tng dugc pha lodng bing EtOAc (50mL), rira bing nuée (50mL), nude
mudi (50mL), 1am kho trén natri sulphat va co. Phén cén duoc sir dung truc tiép trong
bude tiép theo, ma khong can tinh ché thém 0,1 g (thd). 'H NMR (400 MHz, DMSO-de):
5 8,73 (bs, 1H), 7,36-7,12 (m, 4H), 6,53 (s, 1H), 6,27 (s, 1H), 4,48 (s, 2H), 4,19 (bs, 2H),
3,50 (s, 3H), 3,39 (bs, 2H), 2,19 (s, 3H), 2,06 (s, 3H), 1,49 (s, 9H); LC-MS: m/z 466,3
(M+1)", |

Bude vi: Diéu ché 2-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-
benzo[b][1,4]oxazin-4(3H)-yl)metyl)anilin

B sung metanolic HCI (2mL) vao dung dich nuéc da chira tert-butyl (2-((7-(3,5-
dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][1,4]oxazin-4(3H)-
yDmetyl)phenyl)carbamat (0,1g, 0,21mmol) va khudy & nhiét d6 phong trong 3 gid. Sau
khi phan tGng xay ra hoan toan, hdn hgp phéan tng duoc pha loang bang EtOAC (50mL),
trung hoa bing dung dich nuéc NaHCOs, rira bang nudc (50mL), nudc mudi (50mL),
1am kho trén natri sulphat va c6. Phin cén dugc tinh ché trén ban TLC diéu ché dé thu
dugc hop chit mong muén dudi dang chit rin mau ndu (0,020g, 39%). 'H NMR (400
MHz, DMSO-dg+ D,0): § 7,06-6,99 (m, 2H), 6,72-6,70 (m, 1H), 6,60-6,58 (m, 1H), 6,57
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(s, 1H), 6,42 (s, 1H), 4,32 (s, 2H), 4,19-4,17 (m, 2H), 3,54 (s, 3H), 3,28 -3,26 (m, 2H),
2,20 (s, 3H), 2,03 (s, 3H); LC-MS: m/z 366,2 (M+1)".

Vi du VII: Didu ché 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-4-ylmetyl)-
2H-benzo[b][1,4]oxazin-3(4H)-on (hop chét 17)

N o
j HO, v
B

Hop chit tung gian 28

. Hop chit 17

Bb sung axit 3,S-dirﬁétylisoxazolboronic (0,123g, 0,87mmol), natri cacbonat '
0,077g, 0,73mm01) vao dung dich duogc khudy chira hop chit trung gian 28 (0,10g,
0,29mmol) trong 1,2-DME (4,0mL) va H,0 (1,0mL) va loai khi béng cach sub nito trong
20 phut. Sau d6, tetrakis triphenylphosphin paladi (0,017g, 0,015mmol) dugc bd sung
vao va gia nhiét & nhiét do 90°C trong 16 gi(‘)r.wéau khi phan tmg xay ra hoan toan, hdn
hop phan tmg dugc pha loadng bang EtOAc (50mL), rira bang nudc (50mL), nude mubi
(50mL), 1am khd trén natri sulphat va co. Phin cén dugc tinh ché bing phuong phap TLC
diéu ché dé thu dugc hop chét mong mubn duéi dang chét rdn mau nau (0,04g, 38%). H
NMR (400 MHz, DMSO-dg) & 8,55 (d, /=4,9 Hz, 2H), 7,36 (d, J/=4,9 Hz, 2H), 6,96 (s,
1H), 6,66 (s, 1H), 5,27 (s, 2H), 4,80 (s, 2H), 3,58 (s, 3H), 2,22 (s, 3H), 2,04 (s, 3H); LC-
MS: m/z 366,1 (M+1)".

Céc hop chit sau dugc diéu ché bang quy trinh tuong ty v&i quy trinh da duge mo
ta trong Vi du VII vé6i céc bién bi thich hop trong cc chit phan tmg, lugng cia cac chét
phén Gng va cac diéu kién phan tmg. Cac dic diém héa 1y cia cac hop chét dugc thé hién

trong bang dudi day.

Ho;p Céu tric Dit liéu md ta ciu tric
chat
Cl
| Kg 'H NMR (400 MHz, DMSO-dg) & 7,45-7,38 (m, 4H), 6,93 (s, 1H),
18 Y'Y 6,75 (s, 1H), 5,23 (s, 2H), 4,77(s, 2H), 3,62 (s, 3H), 2,21 (s, 3H),
QEI\@O 2,03 (s, 3H); ES-MS: m/z 399,1 (M+1)".
N=
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19

va
20

Hop chét 19 (chit dong phan-1): '"H NMR (400 MHz, CDCls): &
8,63 (dd, J=4,4 va 2,4 Hz, 2H), 7,30 (d, /~4,8 Hz, 2H), 6,79 (s,
1H), 6,40-6,30 (m, 1H), 6,14 (s, 1H), 4,75-4,60 (m, 2H), 3,37 (s,
3H), 2,26 (s, 3H), 2,11 (s, 3H), 1,88 (d, J=7,2 Hz, 3H); LC-MS:

' m/z 380,2 (M+1)".

Hop chét 20 (chét déng phan-2): "H NMR (400 MHz, CDCly): &
8,64 (d, J=5,6 Hz, 2H), 7,30 (d, /=4,8 Hz, 2H), 6,79 (s, 1H), 6,42-
6,30 (m, 1H), 6,14 (s, 1H), 4,80-4,60 (m, 2H), 3,37 (s, 3H), 2,26
(s, 3H), 2,12 (s, 3H), 1,88 (d, /=7,2 Hz, 3H); LC-MS: m/z 380,2
(M+1)".

21

'H NMR (400 MHz, DMSO-d) & 8,66 (s, 1H), 8,57 (d, J=4,4 Hz,

1H), 7,66 (d, /=7,6 Hz, 1H), 7,33-7,30 (m, 1H), 6,78 (s, 1H), 6,47

(s, 1H), 5,22 (s, 2H), 4,72 (s, 2H), 3,60 (s, 3H), 2,27 (s, 3H), 2,13
(s, 3H); LC-MS: m/z 366,2 (M+1)".

22

'H NMR (400 MHz, CDCL) & 8,59 (d, J=4,8 Hz, 1H), 8,69 (td,
J=8,0 va 2,0 Hz, 1H), 7,39 (d, J=8,0 Hz, 1H), 7,24-7,22 (m, 1H),
6,95 (s, 1H), 6,75 (s, 1H), 5,30 (s, 2H), 4,71 (s, 2H), 3,66 (s, 3H),

2,27 (s, 3H), 2,13 (s, 3H); LC-MS: n/z 366,1 (M+1)".

23

"H NMR (400 MHz, CDCls) & 6,79 (s, 1H), 6,60 (s, 1H), 4,60 (s,

2H), 4,00 (dd, J=4,2 va 2,4 Hz, 2H), 3,90 (d, /=7,2 Hz, 2H), 3,77

(s, 3H), 3,36 (t, J=11,2 Hz, 2H), 2,31 (s, 3H), 2,18 (s, 3H), 2,08~

2,00 (m, 1H), 1,64-1,60 (m, 2H), 1,58-1,40 (m, 2H); LC-MS: m/z
373,2 (M+1)".

24
va
25

Hop chat 24 (chat ddng phan-1): "H NMR (400 MHz, CDCL): 5
8,69 (s, 1H), 8,58 (d, J=4,4 Hz, 1H), 7,70 (d, /=7,6 Hz, 1H), 7,35-
7,31 (m, 1H), 6,78 (s, 1H), 6,41 (q, J=7,2 Hz, 1H), 6,25 (s, 1H),
4,72-4,62 (m, 2H), 3,40 (s, 3H), 2,26 (s, 3H), 2,12 (s, 3H), 1,93 (d,
J=6,8 Hz, 3H). LC-MS: m/z 380,2 (M+1)".

Hop chét 25 (cht ddng phan-2): 1H NMR (400 MHz, CDCls): &
8,70 (s, 1H), 8,58 (d, J=4,4 Hz, 1H), 7,70 (d, J=7,6 Hz, 1H), 7,35-
7,32 (m, 1H), 6,78 (s, 1H), 6,41 (g, J=7,2 Hz, 1H), 6,25 (s, 1H),
4,72-4,62 (m, 2H), 3,40 (s, 3H), 2,26 (s, 3H), 2,11 (s, 3H), 1,93 (d,
J=6,8 Hz, 3H); LC-MS: m/z 380,2 (M+1)".

26

'H NMR (400 MHz, CDCL): § 8,18 (d, J/=2,4 Hz, 1H), 7,57 (dd,
J=8.8 va 2,4 Hz, 1H), 6,76 (s, 1H), 6,74 (s, 1H), 6,57 (s, 1H), 5,12
(s, 2H), 4,69 (s, 2H), 3,92 (s, 3H), 3,65 (s, 3H), 2,27 (s, 3H), 2,13
(s, 3H); LC-MS: m/z 396,1 (M+1)", '

27

'H NMR (400 MHz, CDCLs): § 8,86 (d, J/=1,6 Hz, 1H), 7,97 (dd,
J=8,0 va 2,0 Hz, 1H), 7,55 (d, J/=8,4 Hz, 1H), 6,81 (s, 1H), 6,78 (s,
1H), 5,33 (s, 2H), 4,70 (s, 2H), 3,67 (s, 3H), 2,27 (s, 3H), 2,13 (s,
3H); LC-MS: m/z 391,2 (M+1)".
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28

'H NMR (400 MHz, CDCL;) § 8,54 (d, J=2,0 Hz, 1H), 7,67 (dd,

J=8.0, 2,4 Hz, 1H), 7,38 (d, /=8,0 Hz, 1H), 6,96 (s, 1H), 6,75 (s,

1H), 5,26 (s, 2H), 4,69 (s, 2H), 3,69 (s, 3H), 2,27 (s, 3H), 2,13 (5,
" 3H); LC-MS: m/z 400,2 (M+1)".

29

'H NMR (400 MHz, CDCl5) 3 8,43 (d, J=2,0 Hz, 1H), 7,45-7,26
(m, 2H), 7,00 (s, 1H), 6,75 (s, 1H), 5,27 (s, 2H), 4,69 (s, 2H), 3,69
(s, 3H), 2,27 (s, 3H), 2,13 (s, 3H); LC-MS: m/z 3842 (M+1)".

30

'H NMR (400 MHz, CDCL) & 8,25 (d, /=28 Hz, 1H), 7,36 (d,
J=8.8 Hz, 1H), 7,19 (dd, J=8,8 va 2,0 Hz, 1H), 7,10 (s, 1H), 6,73
(s, 1H), 5,23 (s, 2H), 4,68 (s, 2H), 3,70 (s, 3H), 3,58 (s, 3H), 2,27

(s, 3H), 2,13 (s, 3H); LC-MS: m/z 396,2 (M+1)".

31

'H NMR (400 MHz, CDCL) & 8,60 (bs, 1H), 7,82-7,79 (m, 1H),
7,62 (d, J=8,4 Hz, 1H), 7,34-7,31 (m, 1H), 6,92 (s, 1H), 6,63 (s,
1H), 6,24-6,22 (m, 1H), 4,67 (s, 2H), 3,43 (s, 3H), 2,21 (5, 3H),
1,97 (s, 3H), 1,84 (d, /=6,9 Hz, 3H); LC-MS: m/z 380,2 (M+1)".

32

'H NMR (400 MHz, CDCl): 5 8,58 (s, 1H), 7,56 (d, J=7,4 Hz,
1H), 7,17 (d, J=7,6 Hz, 1H), 6,77 (s, 1H), 6,51 (s, 1H), 5,17 (s,
2H), 4,70 (s, 2H), 3,61 (s, 3H), 2,55 (s, 3H), 2,26 (s, 3H), 2,12 G
3H); ES-MS: m/z 380,2 (M+1)".

33
va
34

Hop chét 33 (chét ddng phan-1): 'H NMR (400 MHz, CDCL): 8
7,37-7,30 (m, 4H), 6,76 (s, 1H), 6,45-6,35 (m, 1H), 6,27 (s, 1H),
4,72-4,60 (m, 2H), 3,38 (s, 3H), 2.25 (s, 3H), 2,12 (s, 3H), 1,84 (d,
J=7.4 Hz, 3H); LC-MS: m/z 413,0 (M+1)".

Hop chét 34 (chét déng phan-2): 'H NMR (400 MHz, CDCL): &
7,31-7,27 (m, 4H), 6,69 (s, 1H), 6,35-6,28 (m, 1H), 6,20 (s, 1H),
4,65-4,54 (m, 2H), 3,32 (s, 3H), 2,19 (s, 3H), 2,05 (s, 3H), 1,78 (d,
J=6,9 Hz, 3H); LC-MS: m/z 413,0 (M+1)".

35

'H NMR (400 MHz, DMSO-dg): & 8,57 (d, /=3,4 Hz, 1H), 7,61 (t,
J=6,9 Hz, 1H), 7,26 (s, 1H), 7,21-7,14 (m, 1H), 6,89 (s, 1H), 6,74
(s, TH), 4,60 (s, 2H), 4,37 (t, J=7,3 Hz, 2H), 3,79 (s, 3H), 3,20 (t,
J=7,6 Hz, 2H), 2,30 (s, 3H), 2,15 (s, 3H); LC-MS: m/z 380,1
(M+1)".

36

o
.

o
\ Z
o

'H NMR (400 MHz, DMSO-de): 8 8,64 (d, /=2,0 Hz, 1H), 8,47 (d,
J=3,5 Hz, 1H), 7,92 (d, J=9,3 Hz , 1H), 7,68 (d, /=7.8 Hz, 1H),
7,64 (s, 1H), 7,36 (dd, /=4,9 va 3,0 Hz, 1H), 7,01 (s, 1H), 6,60 (d,
J=9.3 Hz, 1H), 5,63 (s, 2H), 3,78 (s, 3H), 2,24 (s, 3H), 2,05

3H); LC-MS: m/z 362,2 (M+1)".
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37

o—
\ Z
o Z

o

'H NMR (400 MHz, DMSO-de): § 8,57 (d, /=2,0 Hz, 1H), 7,90-

7,78 (m, 2H), 7,62 (s, 1H), 7,41 (d, J=7,3 Hz, 1H), 7,07 (s, 1H),

6,57 (d, J=9,3 Hz, 1H), 5,65 (s, 2H), 3,76 (s, 3H), 2,25 (s, 3H),
2,06 (s, 3H); LC-MS: m/z 396,1 (M+1)".

38

O

/\
—/

Z

A\

o
= ©
\
o}

[ NMR (400 MHz, DMSO-dq): 5 7,83 (d, J=9,0 Hz, 1H), 7,61 (s,
1H), 7,07 (s, 1H), 6,47 (d, J=9,7 Hz, 1H), 4,43 (t, J=7,3 Hz, 2H),
3.94 (s, 3H), 3,58 (t, J=4.4 Hz, 4H), 2,61-2,54 (m, 6H), 2,49 (s,

3H), 2,09 (s, 3H); LC-MS: m/z 384,2 (M+1)".

39

O._
Z

/(IJ
oz\)

\

O’Z

'H NMR (400 MHz, DMSO-dg): § 7,92-7,90 (m, 1H), 7,78-7,77

(m, 1H), 7,71-7,70 (m, 1H), 7,63 (s, 1H), 7,36 (s, 1H), 6,57 (d,

J=9,7 Hz, 1H), 5,85 (s, 2H), 3,86 (s, 3H), 2,25 (s, 3H), 2,06 (s,
3H); LC-MS: m/z 368,1 (M+1)".

40

O__
>
o7 \

'H NMR (400 MHz, DMSO-dg): & 8,57-8,56 (m, 1H), 8,19-8,14
(m, 1H), 7,78 (dt, I=7,8, 1,9 Hz, 1H), 7,73 (s, 1H), 7,49 (d, /=8.0
Hz, 1H), 7,31-7,29 (m, 1H), 7,18 (s, 1H), 6,98 (d, J=8,8 Hz, 1H),
6,49-6,44 (m, 1H), 3,88 (s, 3H), 2,32 (s, 3H), 2,08 (s, 3H), 1,67 (d,
J= 6,4 Hz, 3H); LC-MS: m/z376,2 (M+1)".

41

\
7 N\
=

o
Z
o

\

'H NMR (400 MHz, DMSO-dy): & 8,76 (s, 1H), 8,50-8,48 (m,
1H), 8,16 (d, J=8,8 Hz, 1H), 7,94-7,91 (m, 1H), 7,73 (s, 1H), 7,41-
7.38 (m, 1H), 7,23 (s, 1H), 6,94 (d, J=8,8 Hz, 1H), 6,51-6,46 (m,

1H), 3.89 (s, 3H), 2.27 (s, 3H), 2,08 (s, 3H), 1,69 (d, /=6,0 Hz,

3H); LC-MS: m/z 376,2 (M+1)".

42

7 N\
e

\

"H NMR (400 MHz, DMSO-dg): & 8,53-8,50 (m, 1H), 8,13 (d,
J=8,8 Hz, 1H), 7,76-7,70 (m, 1H), 7,72 (s, 1H), 7,39-7,35 (m, 1H),
7,30 (s, 1H), 7,28-7,22 (m, 1H), 6,82 (d, /=8,8 Hz, 1H), 4,79 (t,
J=6,8 Hz, 2H), 3,41 (s, 3H), 3,27 (t, J=6,8 Hz, 2H), 2,29 (s, 3H),

: 2,08 (s, 3H); LC-MS: m/z 376,2 M+1)".

43

—Z
>0

@)
Z

\

"H NMR (400 MHz, DMSO-dg): 5 8,76-8,73 (m, 2H), 7,90 (d,
J=9,2 Hz, 1H), 7,62 (s, 1H), 7,43-7,40 (m, 1H), 6,90 (s, 1H), 6,54
(d, J=9,2 Hz, 1H), 5,75 (s, 2H), 3,69 (s, 3H), 2,25 (s, 3H), 2,06 (s,

3H); LC-MS: m/z 363,2 (M+1)".

44

o2\
\=7

\

'H NMR (400 MHz, DMSO-de): 8 9,10 (d, /=2,0 Hz, 1H), 8,75 (d,
J=1.2 Hz, 1H), 7,93 (d, J=9,2 Hz, 1H), 7,65 (s, 1H), 7,45-7,43 (m,
1H), 6,97 (s, 1H), 6,57 (d, J=9,4 Hz, 1H), 5,68 (s, 2H), 3,74 (s,
3H), 2,26 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 363,2 (M+1)".
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45

'H NMR (400 MHz, DMSO-de): 5 8,53 (d, J=3,0 Hz, 1H), 7,90 (d,
J=9.2 Hz, 1H), 7,74-7,69 (m, 1H), 7,62 (s, 1H), 7,46-7,43 (m, 1H),
7,11 (s, 1H), 6,57 (d, J=9,2 Hz, 1H), 5,65 (s, 2H), 3,77 (s, 3H),
2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 380,2 (M+1)".

46

'H NMR (400MHz, DMSO-de): & 8,52 (d, J=4,4 Hz, 1H), 7,90 (d,

J=9,6 Hz, 1H), 7,79-7,75 (m, 1H), 7,62 (s, 1H), 7,33-7,28 (m, 2H),

7,12 (s, 1H), 6,58 (d, J=9,6 Hz, 1H), 5,65 (s, 2H), 3,74 (s, 3H),
2,24 (s, 3H), 2,05 (s, 3H). MS (ES) m/z 362,3 (M+ 1)".

47

'H NMR (CDCl;, 400 MHz): 5 8,83 (s, 1H), 7,85 (d, J=7,6 Hz,
1H), 7,65 (d, J=9,2 Hz, 1H), 7,52 (d, J=8,0 Hz, 1H), 7,26 (s, 1H),
7,15 (s, 1H), 6,67 (d, /=9,6 Hz, 1H), 5,73 (bs, 2H), 3,80 (s, 3H),

2,26 (s, 3H), 2,11 (s, 3H); LC-MS: m/z 430,1 (M+1)",

48

'H NMR (400 MHz, DMSO-d) & 8,53-8,52 (m, 1H), 7,77-7,73
(m, 1H), 7,37-7,25 (m, 2H), 7,11 (s, 1H), 6,81 (s, 1H), 5,29 (s,
2H), 3,59 (s, 3H), 2,59 (s, 2H), 2,22 (s, 3H), 2,04 (s, 3H), 1,25 (s,
6H); LC-MS: m/z 392,2 (M+1)".

49

'H NMR (400 MHz, DMSO-de): 5 8,62 (s, 1H), 8,56 (d, /=3,9 Hz,

1H), 7,61 (d, J/=7,9 Hz, 1H), 7,32-7,29 (m, 1H), 6,75 (s, 1H), 6,42

(s, 1H), 5,18 (s, 2H), 3,59 (s, 3H), 2,27 (s, 3H), 2,13 (s, 3H), 1,58
(s, 6H); LC-MS: m/z 394,2 (M+1)".

50

'H NMR (400 MHz, CDCl;): 5 8,58 (s, 1H), 7,64-7,61 (m, 1H),
7,54 (s, 1H), 7,34-7,32 (m, 1H), 7,20-7,17 (m, 3H), 5,71 (s, 2H),
3,77 (s, 3H), 2,31 (s, 3H), 2,31 (s, 3H), 2,26 (s, 3H); LC-MS: m/z

376,2 (M+1)".

51

'"H NMR (400 MHz, DMSO-dy): § 8,50 (d, J=4,4 Hz, 1H), 7,79-

7,75 (m, 1H), 6,55 (s, 1H), 7,41 (d, /=7,9 Hz, 1H), 7,35-7,25 (m,

1H), 6,94 (s, 1H), 5,41 (s, 2H), 3,74 (s, 3H), 2,22 (s, 3H), 2,02 (s,
3H), 1,42 (s, 6H); LC-MS: m/z 406,2 (M+1)".

52

"H NMR (400 MHz, DMSO-dg): 8 8,50 (d, /=7,8 Hz, 1H), 7,66-

7,62 (m, 1H), 7,30-7,18 (m, 2H), 6,84 (s, 1H), 6,78 (s, 1H), 5,30

(s, 2H), 3,63 (s, 3H), 2,79 (s, 2H), 2,26 (s, 3H), 2,12 (s, 3H), 1,27
(s, 6H); LC-MS: m/z 392,2 (M+1)".
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"H NMR (400 MHz, DMSO-dg): 8,50 (d, J=3,9 Hz, 1H), 7,78-

7,74 (m, 1H), 7,59 (s, 1H), 7,36-7,27 (m, 2H), 7,10 (s, 1H), 6,50

(s, 1H), 5,63 (s, 2H), 3,73 (s, 3H), 2,44 (s, 3H), 2,25 (s, 3H), 2,05
(s, 3H); LC-MS: m/z 376,2 (M+1)".

53

'H NMR (400 MHz, CDCl;) § 8,59 (d, /=4,4 Hz, 1H), 7,67 (dt

J=8,0, 0,8 Hz, 1H), 7,54 (d, J=0,8 Hz, 1H), 7,42-7,38 (m, 2H),
7,25-7,20 (m, 1H), 7,08 (s, 1H), 5,71 (bs, 2H), 3,85 (s, 3H), 2,28
’ (s, 3H), 2,14 (s, 3H); LC-MS: m/z 430,2 (M+1)".

54

|| "HNMR (400 MHz, DMSO-d¢) & 8,54-8,52 (m, 1H), 7,94 (s, 1H),
L N 7,77 (dt, J=7,8, 2,0 Hz, 1H), 7,31-7,28 (m, 2H), 7,13 (s, 1H), 6,27
55 N N0 (s, 1H), 5,63 (s, 2H), 3,74 (s, 3H), 2,32-2,29 (m, 1H), 2,27 (s,

_ 3H), 2,08 (s, 3H), 1,06-1,01 (m, 2H), 0,81-0,77 (m, 2H); LC-MS:
N | m/z 402,2 (M+1)".

Cl :
/U 'HNMR 400 MHz (DMSO-d¢) & 7,91 (d, J=9,2 Hz, 1H), 7,63 (s,
56 4 Lo 1H), 7,40-7,36 (m, 4H), 6,96 (s, 1H), 6,60 (d, J=9,2 Hz, 1H), 5,58
(s, 2H), 3,77 (s, 3H), 2,24 (s, 3H), 2,05 (s, 3H). MS (ES) m/e
} / : 3953 (M+1)".

~ 'H NMR (400 MHz DMSO-de): & 8,41 (d, J=8,8 Hz, 1H), 8,24 (d,
| N J=8,8Hz, 1H), 8,01-7,98 (m, 2H), 7,81-7,77 (m, 2H), 7,69 (d,
57 0 N0 J=8,3 Hz, 1H), 7,62 (t, J=7,8Hz, 1H), 7,27 (s, 1H), 7,08 (d, J=8,8

P Hz, 1H), 5,79 (s, 2H), 3,89 (s, 3H), 2,30 (s, 3H), 2,10 (s, 3H); LC-
N |  MS:m/z 4122 M+

'H NMR (400 MHz, DMSO-d): & 8,58 (d, J=2,4 Hz, 1H), 7,91
(dd, J1=2,4 Hz, J2=8,8 Hz, 1H), 7,79 (s, 1H), 7,53 (s, 1H), 7,39
(d, J=8,8 Hz, 1H), 7,05 (s, 1H), 5,67 (s, 2H), 3,75 (s, 3H), 2,25 (s,
3H), 2,15 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 410,2 (M+1)".

58

Cl

"H NMR (400 MHz, CDCls): & 7,52 (s, 1H), 7,35-7,23 (m, 5H),
6,72 (s, 1H), 4,50 (t, /=7,8 Hz, 2H), 3,88 (s, 3H), 3,07 (t, J<7.9
Hz, 2H), 2,27 (s, 3H), 2,26 (s, 3H), 2,16 (s, 3H); LC-MS: m/z
423,1 M+1)".

59

'H NMR (400 MHz, DMSO-d¢) & 8,34 (bs, 1H), 6,93 (s, 1H), 6,89
! (s, 1H), 4,63 (s, 2H), 3,94 (d, J=7,7 Hz, 2H), 3,80 (s, 3H), 3,14 (d,
60* 0 N0 J=11,7 Hz, 2H), 2,75-2,60 (m, 2H), 2,33 (s, 3H), 2,08 (s, 3H),

OT 2,05-1,80 (m, 1H), 1,75-1,55 (m, 2H), 1,42-1,28 (m, 2H); LC-MS:
N | m/z 372,2 (M+1)';
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61*

'H NMR (300 MHz, CD;OD): & 8,53 (d, J=5,1 Hz, 1H), 7,95 (d
J=9,6Hz, 1H), 7,82-7,74 (m, 2H), 7,64 (s, 1H), 7,85 (d, J=2,7 Hz,
1H), 7,34-7,25 (m, 2H), 7,04 (s, 1H), 6,6 (d, J=9,3 Hz, 1H), 6,56
(d, J=9,6 Hz, 1H), 5,74 (s, 2H), 3,78 (s, 3H); LC-MS: m/z 360,10

M+1)". :

62

'H NMR (300 MHz, CDCL): 38,82 (s, 1H), 7,76-7,68 (m, 2H),
7,41-7,38 (m, 1H), 7,34-7,30 (m, 1H), 7,15 (s, 1H), 6,71 (d, /=6,6
Hz, 2H), 5,78 (s, 2H), 3,80 (s, 3H), 2,24 (s, 3H), 1,55-1,50 (m,
1H), 1,02-0,96 (m, 2H), 0,88-0,81 (m, 2H). LCMS (ESL, m/z):
388,0 (M+1)".

63

'H NMR (CDClL, 300 MHz): & 8,58 (d, J=4,2 Hz, 1H), 8,31 (s,

1H), 7,65 (d, J=9,3 Hz, 1H), 7,59 (dd, J=7,8 Hz, /~1,8 Hz, 1H),

7.35 (s, 1H), 7,31 (d, J=7,8 Hz, 1H), 7,26-7,20 (m, 2H), 6,68 (d,

J=9,3 Hz, 1H), 5,70 (bs, 2H), 3,83 (s, 3H), 2,45 (s, 3H). LC-MS:
m/z 348,1 (M+1)".

64

"H NMR (CDCl;, 300 MHz): § 8,85-8,78 (m, 1H), 8,46 (s, 1H),
7,97 (dt, J=8,1 va 1,5 Hz, 1H), 7,75 (d, J=9,3 Hz, 1H), 7,56 (t,
J=6,0 Hz, 1H), 7,60 (d, J/=7,8 Hz, 1H), 7,48 (s, 1H), 6,99 (s, 1H),
6,74 (d, J=9,3 Hz, 1H), 5,98 (s, 2H), 3,83 (s, 3H), 2,32 (s, 3H);
LC-MS: m/z 348,2 (M+1)".

65

'H NMR (400 MHz, DMSO-dg): 8 12,30-12,10 (bs, 1H), 7,44-7,39
(m, 4H), 6,75 (s, 1H), 6,68 (s, 1H), 5,21 (s, 2H), 4,74 (s, 2H), 3,56
(s, 3H), 1,98 (s, 6H); LC-MS: m/z 398,2 (M+1)".

=z
| \N/' 'H NMR (400 MHz, DMSO-de): 8 12,19 (s, 1H), 8,53 (d, J/=3.4,
6 N 1H), 7,89 (d, J=9,8 Hz,1H), 7,76 (t, /=7,8 Hz, 1H), 7,47 (s, 1H),
P 7,30 (4, J=7.4 Hz, 2H), 7,05 (s, 1H), 6,54 (d, /9,3 Hz, 1H), 5,63
S (s, 2H), 3,69 (s, 3H), 2,00 (s, 6H); LC-MS: m/z 361,2 (M+1)".
N
= Cl
SN 'H NMR (400 MHz, DMSO-dq): 8 8,50 (d, J/=8,5 Hz, 1H), 7,92 (d,
. i\ Lo J=9.3 Hz, 1H), 7,74 (d, /=6.9 Hz, 1H), 7,65 (s, 1H), 7,49 (d, J=8,4
Hz, 1H), 7,00 (s, 1H), 6,60 (d, J/=9,2 Hz, 1H), 5,63 (s, 2H), 3,81 (s,
QS Z 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 396,2 (M+1)".
N=
~ 'H NMR (400 MHz, DMSO-dy): 5 8,53 (d,J=4,4Hz, 1H), 7,78-
| N 7,74(m, 1H), 7,72 (s, 1H), 7,58 (s, 1H), 7,31-7,27 (m, 2H), 7,10 (s,
68 0 1H), 5,66 (s, 2H), 3,72 (s, 3H), 2,86-2,81 (m, 1H), 2,24 (s, 3H),

2,05 (s, 3H), 1,90-1,72(m, 6H), 1,41-1.28 (m, 4H); LC-MS: m/z
444.3 (M+1)".

-73-




25753

=z
N 'H NMR (400 MHz, DMSO-d¢): & 8,63 (s, 1H), 8,47 (bs, 1H),

| 7,73 (s, 1H), 7,68-7,66 (m, 1H), 7,60 (s, 1H), 7,38-7,36 (m, 1H),

69 0 N0 7,0 (s, 1H), 5,66 (s, 2H), 3,77 (s, 3H), 2,85-2,62 (m, 1H), 2,24 (s,
) _ 3H), 2,05 (s, 3H), 1,91-1,72(m, 6H), 1,45-1.29 (m, 4H); LC-MS:
NO | m/z 444,3 (M+1)". ,

Luu y: Quy trinh didu ché hop chét 60 bao gdm phan tng khit bao vé theo quy

trinh dugc mo ta trong bude sau:

Khir bao vé (d6i véi hop chat 60): 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-
(piperidin-4-ylmetyl)-2H-benzo[b][1,4]oxazin-3(4H)-on

B sung TFA (6,0mL, 39,20mmol) vao dung dich nuéc da chira tert-butyl 4-((7-
(3,5—dimetylisoxazol-4-yl)-6—metoxy-3—oxo-ZH-benzo[b][1,4]0xazin—4(3H)-
yDmetyl)piperidin-1-carboxylat (0,20g, 0,42mmol) trong DCM (10mL) va khudy & cling
nhiét do trong 1 gid. Hon hop phén tmg dugc cb trong didu kién chan khong, va phan cin
duoc nghién béng hexan d& thu dugc chét r&n mau tréng. Chét ran nay dugc tao hén dich
trong DCM (5mL) va & nhiét d6 0°C dugc b6 sung dung dich nudc NaHCO3 bdo hoa
(1,0mL), khudy trong 1 gio & cung nhiét do. Lép hitu co duge phén tach, lam kho trén
Na,SOy,, co trong diéu kién chan khong dé thu dugc hop chét mong mudn duéi dang chét

ban rin mau trang nhat (0,01g, 6%).

Quy trinh tuong tu @& didu ché hop chét 61 bao gdm phan tng khtr benzyl theo
quy trinh dugc md ta duéi day.

Khtt benzyl (d6i véi hop chit 61): N-(4-(6-hydroxypyridin-3-yl)-5-metoxy-2-
metylphenyl)—N-(pyridin—2-ylmetyl) axetamit

Trong binh diy tron mdt cd dung tich 25mL, dung dich dugc khudy chira 6-(6-
(benzyloxy)pyridin-3-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1 H)-on (0,040g,
0,08mmol) trong MeOH (3mL) duogc xtr ly bang Pd/C (10%, 0,050g) & nhiét do phong
frong didu kién khi nito. Hon dich dugc hydro hoa (ap suét khi) & nhiét o phong trong
30 phut. Khi phan tng xay ra hoan toan (TLC), hén hop phéan tmg dugce loc va phan dich
loc dugc cd trong diéu kién éap sudt giam dé thu dugc hop chit mong mudn dudi dang

chit rén mau tring nhat (0,010g, 30,3%).

Vi du VII: DPidu ché 7-(3,5-dimetylisoxazol-4-yl)-4-((6-hydroxypyridin-3-
yDmetyl)-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on (hop chét 70)
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Hop chit 26 Hop chét 70

Dung dich chira hop chat 26 (0,04g, 0,10mmol) trong HBr 33% trong AcOH
(3,0mL) dugc gia nhiét & nhiét 4o 100°C trong dng kin trong 6 gid. Sau khi phan ing xay
| ra hoan toan, phan tng dugc ding bing céch bd sung nude (10mL), sau d6 dung dich
nuéc natri bicacbonat bio hoa (20mL) va chiét bing 10% MeOH:DCM (100mL). Lép
hitu co dugc rira bang nudc (50mL), nudce mubi (S0mL), 1am kho trén natri sulphat va co
trong diéu kién 4ap suét giam. Phin cén dugce tinh ché bing phuong phap TLC didu ché @&
phan 14p hop chat mong muén dudi dang chét rin mau nau (Smg, 13%). 'H NMR (400
MHz, CDCly): § 7,52 (m, 1H), 7,32 (s, 1H), 6,79 (s, 1H), 6,60 (d, J=9,6 Hz, 1H), 6,49 (s,
1H), 4,94 (s, 2H), 4,66 (s, 2H), 3,67 (s, 3H), 2,29 (s, 3H), 2,15 (s, 3H); LC-MS: m/z382,1
(M+1)". |

Vi du IX: Didu ché 7-(3,5-dimetylisoxazol-4-yl)-6-(2-metoxyetoxy)-4-(pyridin-4-
ylmetyl)-2H-benzo[b][1,4]oxazin-3(4H)-on (hop chit 71)

= N :«*"’ N
ro i @ {u}
f\
Tla
Hep chit 17 Hep chat 71

Buéc (i): Didu ché 7-(3,5-dimetylisoxazol-4-yl)-6-hydroxy-4-(pyridin-4-ylmetyl)-
2H-benzo[b][1,4]oxazin-3(4H)-on

B& sung BBr; (1,0M trong DCM, 1mL) vao dung dich nuéc da chira hop chét 17
(0,10g, 0,27mmol) trong DCM (4,0mL) va khudy & nhiét d 100°C trong 16 gio. Sau khi
phan ng x4y ra hoan toan, phan ing dugc dung bing cach bd sung dung dich nudc natri
bicacbonat va chiét bing DCM (50mL). Lép hitu co duge rira bang nude (50mL), nuée
mubi (50mL), 1dam kho trén natri sulphat va co. Phin cén dugc tinh ché bang phuong
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phap TLC diéu ché d thu dugc hop chét mong mudn dudi dang chét rin mau tring nhat
(0,080g, 84%). "H NMR (400 MHz, CDCl) § 8,46-8,44 (m, 2H), 7,20-7.19 (m, 2H), 6,77
(s, 1H), 6,39 (s, 1H), 5,14 (s, 2H), 4,74 (s, 2H), 2,32 (s, 3H), 2,18 (s, 3H); ES-MS: m/z
350,2 (M-1).

Budce (ii): Didu ché 7-(3,5-dimetylisoxazol-4-yl)-6-(2-metoxyetoxy)-4-(pyridin-4-
ylmetyl)-2H-benzo[b][1,4]oxazin-3(4H)-on

Bb sung K,CO; (0,095g, 0,069mmol) sau dé 1-brom-2-metoxyetan (0,064g,
0,46mmol) vao dung dich chtra ho‘prchét 71a (0,08g, 0,23mmol) trong DMF (3,0mL) va
khudy & nhiét d§ 50°C trong 16 gid. Sau khi phan tng xay ra hoan toan, hdn hop phén
ung dugc pha lodng bffmg nudc (I.OmL) va chiét bang EtOAc (50mL). Lép hitu co duge
rira bang nude (50mL), nudce mudi (50mL), 1am kho trén natri sulphat va co. Phin cén
dugc tinh ché bang phuong’phép TLC didu ché dé thu duoc hop chit mong muén dudi
dang chit rin mau tring (0,010g, 11%). '"H NMR (400 MHz, CDCL) 8 8,61 (d, J=5,4 Hz,
2H), 7,22 (d, J=5,8 Hz, 2H), 6,80 (s, 1H), 6,44 (s, 1H), 5,17 (s, 2H), 4,75 (s, 2H), 3,78 (t,
J=4,6 Hz, 2H), 3,50 (t, J~4,4 Hz, 2H), 3,27 (s, 3H), 2,29 (s, 3H), 2,16 (s, 3H); LC-MS:
m/z 410,2 (M+1)".

Céc hop chét sau dugc didu ché bang quy trinh trong tu véi quy trinh bét ky hozic
ca hai quy trinh gdm cac bude duge md ta trong Vi du IX véi cac bién dbi thich hop
trong cic chit phan tng, luong cla cac chét phan tng va cac diéu kién phan tmg. Pic

di8m hoéa 1y ctia cac hop chét duge tom tit trong bang sau.

Hop

f Cau tric Dik li€éu mo ta cau tric
chat :

sy | "HNMR (300 MHz, CDCL): § 9,8 (bs, 1H), 8,16-814 (m, 1H), 7,71-
7,65 (m, 2H), 7,32 (s, 1H), 7,17-7,14 (m, 2H), 6,94 (s, 1H), 6,55 (d,

72 ’ HO N_O
| > J=9.,0 Hz, 1H), 5,65 (s, 2H), 3,34 (s, 3H), 3,20 (s, 3H); LC-MS: m/z
N7 348,1 (M+1)".
.0

2 Cl
N "H NMR (400 MHz, DMSO-ds): 5 10,45 (s, 1H), 8,59 (d, J/=2,4 Hz,
HO N_O 1H), 7,90 (dd, J;=2,4 Hz, J;=8,8 Hz, 1H), 7,87 (d, J=9,8 Hz, 1H),
73 ) _ 7,56 (s, 1H), 7,24 (d, J=8,3 Hz, 1H), 6,81 (s, 1H), 6,50 (d, J=9,8 Hz,
N 1H), 5,48 (s, 2H), 2,25 (s, 3H), 2,09 (s, 3H); LC-MS: m/z 382,1
0 (M+1)".

-76-



25753

74

"H NMR (300 MHz, CDCL): & 8,58 (d, /=4,2 Hz, 1H), 7,69-7,63
(m, 2H), 7,45 (s, 1H), 7,42-7,41 (m, 1H), 7,31 (s, 1H), 7,25-7,22 (m,
1H), 6,74 (d, J=9,3 Hz, 1H), 5,66 (s, 2H), 4,41-4,33 (m, 2H), 2,27 (s,

3H), 2,13 (s, 3H); LC-MS: m/z 430,1 (M+1)".

75

'H NMR ( 300 MHz, CDCL): § 8,57 (d, J= 4,8 Hz, 1H), 7,67-7,61
(m, 2H), 7,34 (d, J=7,8 Hz, 1H), 7,23-7,20 (m, 3H ), 6,69 (d, /=9,3
Hz, 1H), 5,67 (s, 2H), 4,07 (t, J= 5,4 Hz,2H), 3,74 -3,64 (m, 4H),
2,68 (t, J= 6,3 Hz, 2H), 2,45-2,42 (m, 4H), 2,27 (s, 3H), 2,14 (s,
3H); LC-MS: m/z 461,2 (M+1)".

76

'H NMR (300 MHz, CDCL): § 8,57 (d, J= 4,8 Hz, 1H), 7,67-7,60
(m, 2H), 7,34 (d, J=7,8 Hz, 1H), 7,23-7.18 (m, 3H), 6,69 (d, /=9,3
Hz, 1H), 5,67 (s, 2H), 4,04 (t, J= 5,7 Hz, 2H), 2,62 (t, J= 5,7 Hz,
2H), 2,27 (s, 3H), 2,23 (s, 6H ), 2,13 (s, 3H); LC-MS: m/z 419,3
(M+1)".

77*

\—

'"H NMR (CD;OD, 300 MHz): & 8,83 (s, 1H), 8,48-8,44 (m, 1H),
8,03 (d, J= 9,6 Hz, 1 H), 7,94 (bs, 1H), 7,76 (d, J= 7,6 Hz, 1 H),
7,65 (s, 1H), 7,21 (s, 1H), 6,66 (d, J= 9,6 Hz, 1 H), 6,00 (s, 2H),
4,05 (s, 2H),3,73-3,66 (m, 1H) 3,39-3,34 (m, 2H), 3,01-2,95 (m,
2H), 2,29 (s, 3H), 2,12 (s, 3H), 1,92-1,88 (m, 2H),1,52-1,49 (m, 2H);
LC-MS: m/z 445,05 (M+1)".

78

'HNMR (300 MHz, CDCL): § 8,57 (d, J=4,2 Hz, 1H), 7,67-7,60 (m,
2H), 7,34 (d, J=8,1 Hz, 1H), 7,26-7,17 (m, 3H), 6,68 (d, /=9,6 Hz,
1H), 5,68 (s, 2H), 3,93 (t, /=6,9 Hz, 2H), 2,26 (s, 3H), 2,12 (s, 3H),
1,68 (t, J=6,9 Hz, 2H), 1,39-1,32 (m, 2H), 0,90 (t, J= 6,9 Hz, 3H);

LC-MS: m/z 404,1 (M+1)".

79

"HNMR (300 MHz, CDCL): § 8,61 (d, /=3,0 Hz, 1H), 7,97-7,90 (m,
2H), 7,58 (s, 1H), 7,46 (t, J/=3,0 Hz, 6,0 Hz, 1H), 7,37 (d, J=6,0 Hz,
1H), 7,05 (s, 1H), 6,65 (d, /=9,0 Hz, 1H), 5,88-5,85 (m, 1H), 5,77 (s,
2H), 5,22-5,10 (m, 2H), 4,56-4,54 (m, 2H), 2,27 (s, 3H), 2,11 (s,
3H); LC-MS: m/z 388,2 (M+1)".

80

'H NMR (400 MHz, DMSO-d¢) 3 8,52 (d, J=3,9 Hz, 1H), 7,90 (d,
J=9.8 Hz, 1H), 7,77-7,75 (m, 1H), 7,61 (s, 1H), 7,31-7,28 (m, 2H),
7,09 (s, 1H), 6,59 (d, J=9,3 Hz, 1H), 5,63 (s, 2H), 4,83 (t, J=5,3 Hz,
1H), 3,96 (t, J=4,9 Hz, 2H), 3,64-3,60 (m, 2H), 2,27 (s, 3H), 2,10 (s,

3H); ES-MS: m/z 392,2 (M+1)".

81

'H NMR (300 MHz, CDCL) & 8,57 (d, J=4,2 Hz, 1H), 7,67-7,59 (m,
2H), 7,33-7,18 (m, 4H), 6,68 (d, J=9,6 Hz, 1H), 5,67 (s, 2H), 4,07 (t,
J=5,7 Hz, 2H), 2,80 (t, J=5,4 Hz, 2H), 2,47 (m, 4H), 2,27 (s, 3H),
2,14 (s, 3H), 1,74 (m, 4H); LC-MS: m/z 445,2 (M+1)".
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H
N
() 'H NMR (400 MHz, DMSO-de): & 8,51 (d, J=4,0 Hz, 1H), 7,90 (d,
N ~ ] J=9.2 Hz, 1H), 7,77 (t, J=7,6 Hz, 1H), 7,61 (s, 1H), 7,31-7,28 (m,
82* \ N 2H), 7,10 (s, 1H), 6,57 (d, J=9,6 Hz, 1H), 5,64 (s, 2H), 4,04 (t, J=5,6
°© N0 Hz, 2H), 2,68 -2,64 (m, 5H), 2,61-2,59 (m, 2H), 2,28-2,26 (m, 7H),
NW 2,10 (s, 3H); LC-MS: m/z 460,3 (M+1)".
N~ =z
$ g N | ' NMR (400 MHz, DMSO-dq): & 8,46 (d, J=5,4 Hz, 2H), 8,41 (d,
%3 o X o | J=4,4Hz 1H), 7,91 (d,J=9,3 Hz, 1H), 7,71-7,69 (m, 1H), 7,67 (s,
T | 1H),7,26-7.12 (m, 5H), 6,58 (d, /=9,3 Hz, 1H), 5,57 (s, 2H), 5,22(s,
N‘%E@j 2H), 2,26 (s, 3H), 2,07 (s, 3H); LC-MS: m/z 439,2 (M+1)".
HO = 1 :
I H NMR (400 MHz, DMSO-dy): 5 8,51 (d, J=4,4 Hz, 1H), 7,90 (d,
j\ SN J=9,8 Hz, 1H), 7,76 (t, J=7,8 Hz, 1H), 7,60 (s, 1H), 7,30 (d, J/=7.8

84 0 N_O Hz, 2H), 7,11 (s, 1H), 6,57 (d, J=9,3 Hz, 1H), 5,63 (s, 2H), 4,51 (t,
, ) _ J=4.8 Hz, 1H), 4,0 (t, J=6,4 Hz, 2H), 3,42-3,38 (m, 2H), 2,24 (s,
N | 3H), 2,06 (s, 3H), 1,77-1,72 (m, 2H); LC-MS: m/z 406,2 (M+1)".

Luu y: Quy trinh didu ché hop chit 77 bao gdm phan ang khir bao vé theo quy

trinh dugc mo ta trong budc sau: '
~ Phan Ung khir bao v¢ (d6i v&i hop chit 77): 6-(3,5-dimetylisoxazol-4-yl)-7-

(piperidin-4-ylmetoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on hydroclorua

Dung dich chtra tert-butyl 4-(((6-(3,5-dimetylisoxazol-4-yl)-2-oxo-1-(pyridin-2-
ylmetyl)-1,2-dihydroquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat (0,05¢,
0,0919mmol) trong 1,4-dioxan. HCI (2mL) duoc khuéy & nhiét 4o phong trong 4 gio. Sau
khi phan tng x4ay ra hoan toan, dung moi dugc loai bo trong diu kién &p suét giam, phén
cin dugc nghién bz:ing ete va hexan dé thu dugc hop chét mong mudn (0,01 g, 22,6%).

Quy trinh tuong tw dé didu ché hop chét 82 bao gdm phan ung khir bao vé theo
quy trinh dugc mo ta dudi day. |

Phan tng khir bao vé (d6i v6i hop chit 82): 6-(3,5-dimetylisoxazol-4-yl)-7-(2-
(piperazin-1-yl) etoxy)-1-(pyridin-2-ylmetyl) quinolin-2(1H)-on

B sung TFA (0,5mL) vao dung dich duoc lam ngudi chira tert-butyl 4-(2-((6-
(3,5-dimetylisoxazol-4-yl)-2-oxo-1-(pyridin-2-ylmetyl)-1,2-dihydroquinolin-7-
yl)oxy)etyl)piperazin-1-carboxylat (0,05g, 0,09mmol) trong DCM(3mL) va khudy & nhiét
do ph(‘)ng. trong 2 gio. Hén hop phan tmg dugce cd, phén cin duoc pha lodng bang DCM
(50mL) va rira bing dung dich NaHCOj; bdo hoa (50mL), nudc (SOmL), lam kho trén
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natri sulphat va cd trong didu kién chan khong. Phin cin dugc ria bang dietyl ete dé thu

duge hop chit mong mudn duéi dang chit rin mau nau (0,015g, 37%).

Vi du X: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(triflo

ﬁ F ﬁ

metoxy)quinolin-2(1H)-on (hop chét 85)

Hop chit 72 Hop chit 85

Bude (i): Didu ché 7-(bromdiflometoxy)-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-
2-ylmetyl)quinolin-2(1H)-on

Budc nay dugc thuc hién tuong tu nhu buéec (ii) ctia quy trinh diéu ché hop chét
71 (Vi du IX) @ thu dugc hgp chit mong mubn duéi dang chit rin mau vang nhat
(0,05g, 36%). 'H NMR (300 MHz, CDCl;): & 8,58 (d, J=4,8 Hz, 1H), 7,74-7,63 (m, 3H),
7,42 (s, 1H), 7,29 (d, J=5,1 Hz, 1H), 7,20-7,19 (m, 1H), 6,87 (d, J=9;6 Hz, 1H), 5,66 (s,
2H), 2,29 (s, 3H), 2,15 (s, 3H); ’F NMR (300 MHz, CDCl3): 8 15,9; LC-MS: m/z 477,9
M+1)".

Buéc (ii): Didu ché 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmety1)-7-(triflo
metoxy)quinolin-2(1H)-on

Trong binh cdu polypropylen dung tich SOIhL, dung dich duogc khudy chira 7-
(bromdiflometoxy)-6-(3,5-dimetylisoxazol-4-yl)-1 -(pyridin-2-ylmetyl)quinolin-2(1H)-on
(0,05g, 0,105mmol) trong DCM (5mL) dugc xtir ly béng AgBF, (0,061g, 0,315mmol), &
nhiét do -78°C trong 30 phut. Hon hop phéan tng duoc khudy & nhiét do phong trong 12
gio. Hon hop phan ung dugc pha lodng bang dung dich NaHCOj; bdo hoa lanh va chiét
biing DCM. Phan chiét hitu co duge rita bing nuéce va nuée mubdi. Lop hitu co duge phan
tach va lam kho trén Na,SO4. Dung dich dugc ¢6 trong didu kién 4p suit giam dé tao ra
hop chét tho. Phin cén thu dugc dugc tinh ché bing TLC silicagel diéu ché (50%
EtOAc/Hexan) dé thu dugc hop chit mong muén dudi dang chét rdn mau tring nhat
(0,016g, 37%). 'H NMR (300 MHz, CDCL;): & 8,58 (d, /=4,2 Hz, 1H), 7,72-7,61 (m,
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3H), 7,41 (s, 1H), 7,33 (d, J/=8,1 Hz, 1H), 7,23-7,19 (m, 1H), 6,84 (d, /=9,6 Hz, 1H),
5,64 (s, 2H), 2,28 (s, 3H), 2,14 (s, 3H); YF NMR (300 MHz, CDCls): & -57,95; LC-MS:
m/z 416,4 (M+1)".

Vi du XI: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-yloxy)-1-(pyridin-
2-ylmetyl)quinolin—2(1H)—on hydroclorua (hgp chét 86)

>
|
N
N. O
2
Hop chit 72 Hop chit 86

Bude (i): Didu ché tert-butyl 4-((6-(3,5-dimetylisoxazol-4-yl)-2-oxo-1-(pyridin-2-
ylmetyl)-1,2-dihydroquinolin-7-yl)oxy)piperidin-1-carboxylat

Bé sung tert-butyl 4-hydroxypiperidin-1-carboxylat (0,05g, 0,22mmol),
triphenylphosphin (0,16g, 0,6mmol), va DIAD (0,12mL, 0,6mmol) vao dung dich chira
hop chit 72 (0,07g, 0,20mmol) trong THF kh6 (8mL), va khudy & nhiét do phong 16 gio.
Hon hgp phan tng dugc pha lodng béng nudc va chiét bang EtOAc (50mL x2), céc 16p
hitu co thu gom duge duge rira bing nude mudi (S0mL), 1am kho trén natri sulphat va c6.
Phin cén duoc tinh ché bing phuong phép sic ky cot silicagel (60-120 mesh (250-
125um)) (rira gidi 20-40% EtOAc-hexan) d& thu dugc hop chét mong mudn (0,05g,
47%); LC-MS: m/z 531,3 (M+1)".

Buée (ii): Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-yloxy)-1-(pyridin-
2-ylmetyl)quinolin-2(1H)-on hydroclorua

Budc nay dugce thuc hién twong ty nhu phan tmg khir bdo vé cla quy trinh didu
ché hop chét 77 (Vi du IX). 'H NMR (400 MHz, CD;0D): 3 8,69 (d, J= 5,6 Hz, 1H),
8,16 (m, 1H), 7,98 (d, J=12,0 Hz, 1H), 7,67-7,65 (m, 2H), 7,57 (d, J=8,0 Hz, 1H), 7,26
(s, 1H), 6,66 (d, J=8,0 Hz, 1H), 5,86 (s, 2H), 5,00-4,80 (m, 1H), 3,18-3,11 (m, 2H), 3,05-
3,01 (m, 2H), 2,29 (s, 3H), 2,13 (s, 3H), 2,05-2,03 (m, 2H), 1,84-1,82 (m, 2H); LC-MS:
m/z 431,1 (M+1)".
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Cac hop chét sau dugc didu ché bang quy trinh twong tu v6i quy trinh bat ky hodc
c4 hai quy trinh gém cac buéc dugc mo ta trong Vi dy XI v6i cac bién dbi thich hop
trong cac chat phan tmg, lugng cia cc chét phan tmg va cac diéu kién phan tng. Dic

diém hoa ly ciia Céc hop chét dugc tom tit trong bang sau.

Hop

f Cau tric Dir li€éu mé ta cau tric
chat : :

OO\ 1| 'HNMR (300 MHz, CDCL): § 8,56 (d, J= 4,2 Hz, 1H), 7,66-7,61

N” | (m, 2H), 7,34 (d, J=7,8 Hz, 1H), 7,23-7,20 (m, 3H), 6,68 (d, /=96
87 0 N0 Hz, 1H), 5,68 (s, 2H), 3,98-3,93 (m, 2H), 3,76 (d, J=6,9 Hz, 2H),
P 3,35 (m, 2H), 2,25 (s, 3H), 2,11 (s, 3H), 1,95-1,91 (m, 1H), 1,39-
N - 1.25 (m, 4H); LC-MS: m/z 446,3 (M+1)".

r "H NMR (400 MHz, CDCl;): § 8,78 (d, J=5,6 Hz, 1H),8,35 (m,
7 | 1H), 8,00 (d, /=10 Hz, 1H), 7,85 (m,1H), 7,70 (d, J=8,0 Hz, 1H),
SN 7,63 (s, 1H), 7,15 (s, 1H) ,6,64 (d, J=9,6 Hz, 1H), 5,92 (s, 2H), 4,19-
4,14 (m, 2H), 2,88 (t, J=12,8 Hz, 2H), 2,27 (s, 3H), 2,11 (s,3H),
1,85 (d, /=14 Hz, 2H) ,1,71-1,66 (m, 2H), 1,66-1,33(m, 2H), 1,26
(m, 3H); LC-MS: m/z 459,0 (M+1)".

88

| (m, 1H), 8,03 (d, J/=9,6 Hz, 1H), 7,96-7,90 (m, 1H),7,76 (d,
J=8,1Hz,1H), 7,67(s, 1H), 7,19 (s, 1H), 6,66 ( d, /=9,6Hz, 1H), 5,99
(s, 2H), 4,30-4,20 (m, 2H), 3,80-3,60 (m, 2H), 3,25-3,10 (m, 1H),
2,75-2,65 (m, 1H), 2,40-2,30 (m, 1H), 2,31 (s,3H), 2,14 (s, 3H),
2,15-2,05 (m, 1H), 1,98-1,85 (m, 2H), 1,70-1,55 (m, 1H); LC-MS:

m/z 445,2 (M+1)". '

_~_ | IHNMR (300 MHz ,CD;OD) : 8,82 (d, J=5,7 Hz, 1H), 8,45-8,40
SN
0

89

Vi du XII: Pidu ché 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((1-
propionylpiperidin-4-yl) metyl)-2H-benzo[b][1,4]oxazin-3(4H)-on (hop chét 90)

Y
. {% N | 3]
N
o\
Hep chat 60 Hop chit 90

B sung trietyl amin (0,1mL, 0,8mmol) sau d6 bd sung timg phéan propionyl clorua
(0,04g, 0,40mmol) vao dung dich nuéc da chira hop chit 60 (0,10g, 0,27mmol) trong
DCM (5mL) va khudy & nhiét 46 phong trong 3 gi¢. Sau khi phan tmg xay ra hoan toan,
hdn hop phan ung dugc pha lodng bing DCM (50mL) va rira bang dung dich nuéc
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NaHCO; (20mL), nuéc (50mL), nudc mudi (20mL), 1am kho trén natri sulphat va co.
Phin cén thu dugc dugc tinh ché bing HPLC diéu ché dé thu dugc hop chit mong mudn
duéi dang chat rén mau tring nhat (0,08g, 8%). "H NMR (400 MHz, DMSO-de): 8 6,92
(s, 1H), 6,90 (s, 1H), 4,62 (s, 2H), 4,40-4,32 (m, 1H), 3,90-3,80 (m, 2H), 3,80-3,75 (m,
4H), 2,80-2,75 (m, 1H), 2,47-2,40 (m, 5H), 2,20-1,80 (m, 5H), 1,72-1,60 (m, 2H), 1,30-
1,10 (m, 2H), 0,97 (t, J=7,3 Hz, 3H); LC-MS: m/z 428,3 (M+1)". '

Vi du XIII: Diéu ché 7-metoxy-6-(5-metyl-2-ox0-2,3-dihydro-1H-imidazol-1-yl)-
1-(pyridin-2-ylmetyl)quinolin-2(1H)-on (hgp chét 91)

Hop Blldt trung gian 70

el
HN & )\

ra ;‘é’L&Q‘ e H‘Q"&O Hop chat 91

ol
)

Budce (i): Piéu ché 6-amino-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on

Trong 6ng dung tich 100mL c6 thé gin kin dugc, dung dich chta 6-brom-7-
metoxy-1-(pyridin-Z-ylmetyl)quinolin-2(IH)-on (I,Og, 2,99mmol) trong DMSO (10mL),
dugc xur ly 14n luot b?mg natri azit (0,28g, 4,2mmol), Cul (0,54g, 2,99mmol) va L-prolin
(O,SOg, 4,3mmol) & nhiét d§ phong trong diéu kién khi nito. Hn hgp thu dugc duge gia
nhiét qﬁa dém & nhiét do 100°C. Khi phéﬂ ung Xéy‘ra hoan toan (TLC), hdn hop phan
ung ducjrc pha loang bing nuée lanh va chiét bang EtOAc (3 x 50mL). Cé4c 16p hitu co thu
gom dugc dugce rira bing nuée mudi va cd trong didu kién 4p sut giam dé thu duoc hop
chéit mong mubn duéi dang chét rin mau nau nhat (0,60g, 74%), dugc st dung trong
bude tiép theo ma khong can tinh ché thém. "H NMR (400 MHz, CDCls): & 8,53 (d,
J=3,6 Hz, 1H), 7,56-7,51 (m, 2H), 7,20-7,13 (m, 2H), 6,95 (s, 1H), 6,77 (s, 1H), 6,62 (d,
J=8.,8 Hz, 1H), 5,64 (s, 2H), 3,8 (s, 3H); LC-MS: m/z 282,1 (M+1)".

Bude (ii): Piéu ché 6-isoxyanato-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-

on
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BS sung timg phin dung dich chta 6-amino-7-metoxy-1-(pyridin-2-
ylmetyl)quinolin-2(1H)-on (0,35 g, 1,24mmol) trong DCM (10mL), sau dé bd sung
timng phan trietylamin (0,1mL, 2,48mmol)) vao dung dich chta triphosgen (0,35g,
1,24mmol) trong DCM (2mL) & nhiét 4§ phong. Hon hop phan tng duge khudy & nhiét
do phong trong 4 gid. Sau khi phan ﬁ’ng x4y ra hoan toan (TLC), dung méi duoc chung
c4t trong diéu kién ap sudt giam. Phan cén thu dugc dugc st dung trong buc’rbc tiép theo

ma khong cin tinh ché (0,30g, tho); LC-MS: m/z 308,1 (M+1)". »

Budce (iii): Piéu ché 1-(7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1,2-
dihydroquinolin-6-yl)-3 -(prop-2-yn- 1-yl)ure

B sung propargyl amin (0,059g, 0,97mmol) trong THF (ImL) vao dung dich"
duoc khudy chira 6-isoxyanato-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on (0,3g,
0,97mmol ) trong THF khé (10mL) trong méi truong khi agon & nhiét do phong. Hén
hop phén tng dugc khudy trong 12 gi & nhiét do phong. Hon hop phan tng dugc pha
loang bang nuéc va chiét bang EtOAc (3x30mL). Phén chiét hitu co thu gom duge duge
rira bang nudc mubi va cd trong didu kién 4p suét giam. Phin cén thu duge duge tinh ché
bing phuong phép sic ky cot silicagel (60-120 mesh (250-125um)) va rira giai bang 20%
" EtOAc/Hexan d& thu duoc hop chit mong mudn dudi dang chét rin mau vang nhat

- (0,32g, thd). LC-MS: m/z 363,4 (M+1)".

Budc (iv): Didu ché 7-metoxy-6-(5-metyl-2-0x0-2,3-dihydro-1H-imidazol-1-yl)-1-
(pyridin-2-ylmetyl)quinolin-2(1H)-on

B6 sung natri metoxit SN trong MeOH (0,5mL) vao dung dich dugc khudy chira

tir 1 dén (7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1 ,2-dihydroquinolin-6-yl)-3-(prop-2-yn-
| 1-ylhure (0,3g, 0,82mmol) trong MeOH (15mL) & nhiét d0 phong trong diéu kién khi
nit(r‘. Hon hop phan tmg duge khudy & nhiét do hdi lru trong 24 gid. Sau khi phan Gng
x4y ra hoan toan, hdn hop duoc 1am ngudi dén nhiét d6 phong va dung moéi duge loai bd
trong didu kién 4p suit giam. Phén cén thu duge dugce tinh ché bang TLC silicagel diéu
ché (5% MeOH/CHCL;) dé tao ra hop chit du6i dang chét rin mau tréng nhat (0,01g,
3,3%). '"H NMR (400 MHz, CDCls): 3 9,79 (s, 1H), 8,51-8,50 (d, J/=4,8Hz, 1H), 7,92 (d,
J=9,6 HZ, 1H), 7,76-7,74 (m, 1H), 7,63 (s, 1H), 7,31-7,26 (m, 2H), 7,11 (s, 1H), 6,58 (d,
>J=8,4 Hz,‘ 1H), 6,18 (s, 1H), 7,74 (d, J=16,8 Hz, 1H), 7,55 (d, 16,8Hz, 1H), 3,69 (s, 3H),
1,69 (3H); LC-MS: m/z 363,0 (M+1)".
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Vi du XIV: Didu ché 3-(7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1,2-
dihydroquinolin-6-yl)-4-metyl-1H-pyrol-2,5-dion (hop chét 92)

¥
Hop chit trung gian 73 Hop chéit trung gian 76 H: P hit 97
: op chat 92
. | - -

Buéc (i): Diéu ché 1-(3, 4-dirhetoxybenzyl)-3-(7-metoxy-2—oxo-1-(pyridin—2-
ylmetyl) 1 2 dihydroquinolin-6- yl) 4- metyl 1H-pyrol-2,5-dion

Buéc nay ducrc thuc hlen tuong tu nhu quy trinh dugc the hién trong Vi du VIL
(hop chat 17) Hop chat mong mudn thu duoc 13 hop chét thé (0, IOg) LC-MS: m/z 526,1.
(M+1)

Buéc (ii): Diéu ché 3-(7-metoxy-2-oxo0-1-(pyridin-2-ylmetyl)-1 ,2-
dihydroquinolin-6-yl)-4-metyl-1H-pyrol-2,5-dion

‘Dung dich chta 1-(3,4-dimetoxybenzyl)-3-(7-metoxy-2-oxo-1-(pyridin-2-
ylmetyl)-1,2-dihydroquinolin-6-yl)-4-metyl-1H-pyrol-2,5 -dion (0,10g, O., 19mmol ),
anisol (0,1mL) va H,S0, (lugng xtc tac) trong TFA (4mL) duoc gia nhiét qua dém &
nhiét d6 90°C. Khi phan ng xay ra hoan toan (TLC), hdn hop phan tng duoc 1am ngudi
dén nhiét do phong va pha lodng bang DCM. Lép hitu co duge rira bang dung dich
NaHCO; bdo hoa va 1am khé trén natri sulfat khan, trudc khi lam bay hoi trong diéu kién
ap sudt giam. Phan cin thu dugc dugc tinh ché bing silicagel (60-120 mesh (250-
125um)) cdt sic ky va rira gidi bang 5% DCM/MeOH dé thu dugc hop chét mong muén
duéi dang chét rén mau tring nhat (0,004g, 5,6%). 'H NMR (400 MHz, CDCls): & 8,54-
8,53 (m, 1H), 7,95-7,90 (m, 1H), 7,77-7,74 (m, 1H), 7,62 (s, 1H), 7,34-7,27 (m, 2H), 7,07
(s, 1H), 6,67 (d, J=9,3 Hz, 1H), 5,74 (s, 2H), 3,78 (s, 3H), 1,90 (s, 3H); LC-MS: m/z
376,1 M+1)".

Vi du XV: Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)
quinoxalin-2(1H)-on (hop chét 93)
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Bude (i): Piéu ché 5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-nitroanilin

Budc nay dugce thuc hién tu(;rng tu nhu quy trinh dugc thé hién trong Vi du VII
(hép chat 17). 'Hdp chit mong muén thu dugc dudi dang chét rdn mau vang nhat.
~ '"HNMR (400 MHz, DMSO-dg) & 7,49 (s, 1H), 7,26 (bs, 2H), 6,95 (s, 1H), 3,75 (s, 3H),
2,30 (s, 3H), 2,11 (s, 3H); LC-MS: m/e 264,2 (M+1)".

Bude (ii): Diéu ché tert-butyl (5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-

nitrophenyl) carbamat

| Hbn dich duogc khuéy chtra NaH 60% (0,091g, 2,28mmol) trong SmL DMF &
nhiét do 0°C duoc bd sung 5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-nitroanilin (0,5g,
| 1,90mmol). Hon hop nay duge khudy & diéu kién twong ty trong 30 phut, sau d6 bd sung
Boc-anhydrit (0,48mL, 2,09mmol). Hon hop phan tmg duoc khudy trong 3 gi® & nhiét d6
phong. Hdn hop phén tmg dugc pha lodng bang etyl axetat va rira bang nudc (100mL),
lam kho trén Na,SO, va cd. Phan cén thu duge dugc tinh ché bing phuto*ng phap séc ky
cot trén silic oxit (20% EtOAc trong hexan) dé thu dugc hop chit mong mudn duéi dang
' chét rin mau vang (0,45g, 65%). "H NMR (400 MHz, DMSO-dg) & 9,38 (bs, 1H), 7,61 (s,
1H), 7,41 (s, 1H), 3,85 (s, 3H), 2,30 (s, 3H), 2,11 (s, 3H), 1,43 (s, 9H); LC-MS: m/e
364,2 (M+1)".

Budc (iii): Diéu ché tert-butyl (2-amino-5-(3,5-dimetylisoxazol-4-yl)-4-

metoxyﬁhenyl) carbamat

Dung dich dugc khudy chua tert-butyl (5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-
nitrophenyl) carbamat (0,45g, 1,23mmol) trong MeOH (10mL) duoc bd sung Pd-C 10%
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(0,1g) va khudy trong diéu kién 4p suat khi H, & nhiét 4 phong trong 2 gid. Sau khi phan
g xay ra hoan toan, hdn hop phén tng dugc loc qua dém xelit, rira bang metanol. Dich
loc dugc ¢o dé thu duogc hop chit mong mudn duédi dang chit rin mau vang nhat (0,5g).
Hop chét tho dugc sir dung trong budc tiép theo ma khong can tinh ché thém. '"H NMR
(400 MHz, DMSO-d¢) & 8,31 (s, 1H), 6,87 (bs, 1H), 6,44 (s, 1H), 5,01 (bs, 2H), 3,65 (s,
3H), 2,21 (s, 3H), 2,03 (s, 3H), 1,43 (S, 9H); LC-MS: m/e 334,2 (M+1)".

Budc (iv): Diéu ché tert-butyl (5-(3,5-dimetylisoxazol-4-yl)-4-metoxy-2-((pyridin-
2-ylmetyl)amino)phenyl)carbamat

B& sung pyridin-2-carboxaldehyt (0,06mL, O,67mmol) vao dung dich nuéc da
chira tert-butyl (2-amino-5-(3,5-dimetylisoxazol-4-yl)-4-metoxyphenyl)carbamat (0,15g,
| 0.45mmol) trong MeOH (10mL) va khudy & nhiét d6 phong trong 2 gid. Sau d6 hdn hop
'phén tmg dugc 1am lanh mot 14n nita dén nhiét d6 0°C va bd sung natri xyanoborohydrit
(0,057g, 0,9mmol) vao, sau d6 b6 sung AcOH (0,02mL) va khudy & nhiét 4o phong trong
16 gio. Sau khi phan @ng xay ra hoan toan, hdn hop phan tng duoc ¢, pha loang bang
nude va chiét bing EtOAc (100mL X 2). Céc 16p hiri co thu gom dugce dugc rira bing
nudc natri bicacbonat (20mL), nuéc (200mL), nude mudi (100mL), 1am kho trén natri
sulphat va cd. Phin cén duoc tinh ché silicagel (100-200 mesh (149-74pm)) dé thu dugc
hop chit mong mudn (0,1g, 52%). "H NMR (400 MHz, DMSO-de): & 8,54 (d, /~4,4 Hz,
1H), 8,31 (s, 1H), 7,80-7,76 (m, 1H), 7,46 (d, /~7,8 Hz, 1H), 7,30-7,27 (m, 1H), 6,84 (s,
1H), 6,35-6,25 (m, 1H), 5,94 (t, J=5,6 Hz, 1H), 4,47 (d, J=5,4 Hz, 2H), 3,61 (s, 3H), 2,20
(s, 3H), 2,02 (s, 3H), 1,23 (s, 9H); LC-MS: m/z 425,3 (M+1)".

Buéc (v): Didu ché tert-butyl (2-(2-clo-N-(pyridin-2-ylmetyl)axetamido)-5-(3,5-

dimetyl isoxazol-4-yl)-4-metoxyphenyl)carbamat

Bb sung NaHCO; (0,197g, 2,35mmol), sau do6 bd sung 2-cloaxetyl clorua (0,022g,
0,28mmol) vao dung dich nudc da chua tert-butyl (5-(3,5-dimetylisoxazol-4-yl)-4-
metoxy-2-((pyridin-2-ylmetyl)amino)phenyl)carbamat  (0,1g, 0,23mmol) trong DCM
(lOmL) va khudy & nhiét d6 0°C trong 10 phit. Hon hop phén Gng dugc pha loang bing
DCM (100mL), rira bing nuéc (50mL), nuée mudi (20mL), 1am kho trén natri sulphat va
¢b. Phin cin dugc st dung truc tiép trong budc tiép theo ma khong cAn tinh ché thém
(0,1g, 85%). "H NMR (400 MHz, DMSO-dy): & 11,05-10,80 (bs, 1H), 8,54 (d, /4,4 Hz,
1H), 7,89-7,85 (m, 1H), 7,70 (s, 1H), 7,49-7,41 (m, 1H), 7,39-7,37 (m, 1H), 7,22 (s, 1H),

-86-



25753

4,35-4,20 (m, 4H), 3,75 (s, 3H), 2,30 (s, 3H), 2,07 (s, 3H), 1,23 (s, 9H); LC-MS: m/z
502,2 (M+1)".

Bugc (vi): Didu ché tert-butyl 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3-oxo-4-
(pyridin-2-ylmetyl)-3,4-dihydroquinoxalin-1(2H)-carboxylat '

‘ B6 sung NaH (0,0,12¢g, 0,29mmol) vao dung dich nudc da chira tért-butyl (5-(3,5-

dimetylisoxazol-4-yl)-4-metoxy-2-((pyridin-2-ylmetyl)amino)phenyl)carbamat 0,1g,
0,20mmol) trong DMF (5mL) va khudy & nhiét do 0°C trong 15 phut. Sau khi phan ung
x4y ra hoan toan, hdn hgp phan tmg dugc dimg bang MeOH, pha loing biang H,O
(10mL) va chiét bing EtOAc (50mL X 2). L6p hitu co duge rira bang nude (50mL), nude
mudi (20mL), 1am kho trén natri sulphat va co. Phin cén duoc st dung truc tiép trong

budc tiép theo ma khong cin tinh ché thém (0,093g, 100%); LC-MS: m/z 465,3 (M+1)".

Bude (vii): Diéu ché 6-(3,5-dilnetylisovaOl-4-yl)-7—met0xy-1-(pyridin—Z-ylmetyl)

quinoxalin-2(1H)-on

- Bb sung TFA (0,016mL, 2,15mmol) vao dung dich nu&c dé chira tert-butyl 7-(3,5-
dimetyl’isio.xazol-4-yl)-6-metoxy-3 -0X0-4-(pyridin—2-ylmetyl)-3 ,4-dihydroquinoxalin-
1(2H)-carboxylat (0,1g, 0,21mmol) trong DCM (5mL) va khudy & nhiét do phong trong
3 gio. Sau khi phan ng x4y ra hoan toan, hén hop phan tng dugc pha lodng bang DCM
(100mL), rira bang dung dich nuéc natri bicacbonat (20mL), nuée (50mL), nude mudi
(20mL), 1am kho trén natri sulphat va c6. Phén cén dugc tinh ché bing phuong phap TLC
didu cﬁé dé thu duge hop chit mong mudn dudi dang chit rdn mau nau nhat (0,015g,
19%). '"H NMR (400 MHz, DMSO-dg): & 8,50 (d, J=4,0 Hz, 1H), 8,20 (s, 1H), 7,80 (t,
J=1,1 Hz, 1H), 7,12 (s, 1H), 7,45 (d, J=7,9 Hz, 1H), 7,33-7,29 (m, 1H), 7,13 (s, 1H), 5,64
(s, 2H), 3,77 (s, 3H), 2,26 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 363,2 (M+1)".

Vi du XVI: Piéu ché N-(4-(4-clobenzyl)-6-metoxy-3-0x0-3, 4-dihydro-2H-benzo
[b][1,4]oxazin-7-y1)-3,5-dimetylisoxazol-4-carboxamit (hop chét 94)

Cl

Uijﬁ - ;N:@ofg

b
-~ . 0 =
Hop chat trung gian 4 =

Hop chit 94
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Buéc (i): Didu ché N-(4-(4-clobenzyl)-6-metoxy-3-oxo-3,4-dihydro-2H-

benzo[b][1,4]oxazin-7-yl)-3,5-dimetylisoxazol-4-carboxamit

B sung axit 3,5-dimetylisoxazol-4-carboxylic (0,05g, 0,33mmol), HOBt (0,02,
0,15mmol), EDC.HCI (0,12g, 0,63mmol), trietylamin (0,11mL, 0,77mmol) vao dung
~ dich chira 7-amino-4-(4-clobenzyl)-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on (0,10g,
0,31mmol) trong DCM (5SmL) va khudy & nhiét d§ phong trbng 16 gio. Sau khi phan Ung
xﬁy ra hoan toan, hon hgp phan g dugc pha lodng bang DCM (100mL), rira bang nudc
(50mL), nude mubi (50mL), lam kho trén natri sulphat va co. Phan cén duge tinh ché
‘b%mg phuong phép TLC didu ché dé thu dugc hop chit mong mudn dudi dang chit rin
‘mau vang (0,03 g 22%). "H NMR (400 MHz, DMSO-dy): 8 9,08 (bs, 1H), 7,63 (s, 1H),
7,40 (d, /=8,3 Hz, 2H), 7,35 (d, J=8.3 Hz, 2H), 6,80 (s, 1H), 5,22 (s, 2H), 4,73 (s, 2H),
3,70 (s, 3H), 3,56 (s, 3H), 2,34 (s, 3H); LC-MS: m/z 442,1 (M+1)".

Vi du XVII: Didu ché 4-(4-clobenzyl)-7-((3,5-dimetylisoxazol-4-yl)amino)-6-
metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on (hop chét 95)

Ci Cl
& ,/ N?—\u ho—— ]
):ffﬂ L,I‘QT{)
Hep chét trung gian 31 % Hop chét 95
Bb sung 3,5-dimetylisoxazol-4-amin (0,03g, 0,26mmol), xesi cacbonat (0,20g,
0,65mmol), xantphos (0,02g, 0,025mmol) vao dung dich chira 7-brom-4-(4-clobenzyl)-6-
metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on (0,10g, 0,26mmol) trong toluen (5,0mL) trong
bng kin va loai khi bang cach suc nito trong 20 phut. Sau do, paladi(Il)axetat (0,015g,
0,065mmol) dugc bd sung vao va gia nhiét & nhiét do 100°C trong 16 gid. Sau khi phan
tmg x4y ra hoan toan, hdn hop phan tmg duoc dé & nhiét do phong, pha lodng bang
EtOAc (50mL), rira bang nudc (50mL), nudc mubi (50mL), 1am khd trén natri sulphat va
¢d. Phin cén dugce tinh ché bang phuong phap TLC didu ché dé thu dugc hop chit mong
mudn dlfc'yi dang chét rin mau nu nhat (6mg, 0,5%). "H NMR (400 MHz, DMSO-dy) &
7,41 (d, i}=8,3 Hz, 2H), 7,35 (d, J=8,3 Hz, 2H), 6,66 (s, 1H), 6,57 (s, 1H), 5,14 (bs, 2H),
4,59 (s, 2H), 3,70 (s, 3H), 2,18 (s, 3H), 1,98 (s, 3H); LC-MS: m/z 414,1 M+1D)".
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Vi du XVIIL: Pidu ché 6-(3,5-dimetylisoxazol-4-yl)-3-(hydroxymetyl)-7-metoxy-
1-(pyridin-2-ylmetyl)quinolin-2(1H)-on (hop chét 96) va 6-(3,5-dimetylisoxazol-4-yl)-3-
(flometyl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on (hop chét 97)

Hop chit tung gian 78  Hop chit 96 Hop chit 97

Bué6c (i): Didu ché 6-(3,5-dimetylisoxazol-4-yl)-3-(hydroxymetyl)-7-metoxy-1-
(pyridin-2-ylmetyl) quinolin-2(1H)-on '

B sung mot phan NaBH, (0,007g, 0,18mmol) vao dung dich nuéc dé chia 6-
(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1,2-dihydroquinolin-3-
carbaldehyt (0,07g, 0,18mmol) trong MeOH (3mL) va khudy & nhiét d6 0°C trong 1 gio.
- Sau khi phén ng xay ra hoan toan, hdn hop phan tmg dugc ¢, phén cin dugc pha lodng
bing nudc va chiét bing EtOAc (50mL x 2). Lép hitu co duge rira bang nuée mudi
(100mL), 1am khé trén natri sulphat va c6 trong didu kién 4p suét giam va tinh ché bang
cdt dé thu dugc hop chit mong mudn duéi dang chit rdn mau trang (0,02g, 28%). 'H
NMR (400 MHz, DMSO-dy): 3 8,52 (d, J/=8,4 Hz, 1H), 7,91 (s, 1H), 7,77 (t, /=7,8 Hz,
1H), 7,62 (s, 1H), 7,32-7,28 (m, 2H), 7,11 (s, 1H), 5,75 (s, 2H), 5,27 (t, J=5,4 Hz, 1H),
4,46 (d, =54 Hz, 2H), 3,73 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 392,1
M+1)".

 Buéc (ii): Didu ché 6-(3,5-dimetylisoxazol-4-yl)-3-(flometyl)-7-metoxy-1-
(pyridin-2-ylmetyl)quinolin-2(1H)-on

Bé sung DAST (0,04mL, 0,3mmol) vao dung dich ngu¢i chta 6-(3,5-
dimetylisoxazol-4-yl)-3-(hydroxymetyl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on (0,04g, 0,102mmol) trong DCM(2mL) va khudy & nhiét @6 phong trong 2 gio. Hén
hop phéan tng dugc pha loadng bing DCM (50mL) va rira bang nuéc (50mL), 1am kho
trén natri sulphat va co trong didu kién 4p suét giam va tinh ché bang phuong phép TLC
diéu ché @ thu duoc hop chét mong mudn dudi dang chit rin mau tréng nhat (0,01g,

25%). 'H NMR (300 MHz, CDCL;): & 8,53 - 8,51 (m, 1H), 7,72 (s, 1H), 7,58 (t, J= 7,4
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Hz, 1H), 7,29 (d, J= 7,8 Hz, 1H), 7,24 (s, 1H), 7,16 - 7,14 (m, 2H), 5,64 (bs, 2H), 5,51 (s,
1H), 5,40 (s, 1H), 3,74 (s, 3H), 2,20 (s, 3H), 2,06 (s, 3H); LC-MS: m/z 394,2 (M+1)".

Vi du XIX: Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-((5-(1-metyl-1H-
pyrazol-4-yl) pyridin-2-yl) metyl) quinolin-2(1H)-on (hop chét 98)

Hop chiit trung gian 6 Hop chit 98a

Bude (i): 1-((5-brompyridin-2-yl) metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy
(juinolin-2(1H)-on
Budc nay dugc thyc hién tuong tu nhu buée d cia quy trinh diéu ché hop chét
trung gian 78.
~ 'HNMR (400 MHz, DMSO-dy): § 8,65 (d, J=2,0 Hz, 1H), 8,03 (dd, J;=2,4 Hz,
J,=8,8 Hz, 1H), 7,91 (d, /=9,3 Hz, 1H), 7,63 (s, 1H), 7,34 (d, J=8,3 Hz, 1H), 7,07 (s,
1H), 6,57 (d, J=9,3 Hz, 1H), 5,63 (s, 2H), 3,76 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-
MS: m/z 442 (M+2)*".
‘ Buée (ii): 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-((5-(1-metyl-1H-pyrazol-4-yl)
pyridin-2-yl) metyl) quinolin-2(1H)-on
Buéc nay dugce thuc hién tuong tyr nhu quy trinh didu ché hop chat 17 (Vi du VII).
'H NMR (400 MHz, DMSO-d): & 8,77 (d, J= 2,0 Hz, 1H), 8,21 (s, 1H), 7,94 - 7,89 (m,
3H), 7,62 (s, 1H), 7,32 (d, J= 8,3 Hz, 1H), 7,19 (s, 1H), 6,58 (d, J= 9,3 Hz, 1H), 5,63
(s, 2H), 3,86 (s, 3H), 3,77 (s, 3H), 2,24 (s, 3H), 2,05 (s, 3H); LC-MS: m/z 442,7 M+1)".
Vi du XX: Didu ché 1-((5-(3,5-dimetyl-1H-pyrazol-4-yl)pyridin-2-yl)metyl)-6-
(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on (hop chét 99)
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Quy trinh nay duoc thyc hién twrong tu nhw quy trinh diéu ché hop chat 17 (Vi du
VII). '"H NMR (400 MHz, DMSO-dg): & 12,39 (bs, 1H), 8,47 (d, /=1,4 Hz, 1H), 7,91 (d,
J=9,3 Hz, 1H), 7,14 (dd, J,=2,4 Hz, J,=8,3 Hz, 1H), 7,63 (s, 1H), 7,37 (d, /=8,3 Hz, 1H),
7,23 (s, 1H), 6,59 (d, J=9,3 Hz, 1H), 5,66 (s, 2H), 3,78 (s, 3H), 2,25 (s, 9H), 2,06 (s, 3H);
LC-MS: m/z 456,2 (M+1)".

Vi du XXI: Didu ché 6-(3,5-dimetylisoxazol-4-yl)-1-((5-(3-hydroxypyrolidin-1-
yl)pyridin-2-yl)metyl)-7-metoxyquinolin-2(1H)-on (hop chét 100) '

~ Hop chit98a Hop chét 100

B6 sung pyrolidin-3-ol (0,01 g, 0,13mmol), xesi cacbonat (0,11g, 0,34mmol) va
BINAP (0,004g, 0,006mmol) vao dung dich chtra tir 1 dén ((5-brompyridin-2-yl)metyl)-
6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on (0,05g, 0,11mmol) trong 1,4-
dioxan (4mL) trong 6ng kin va loai khi bang céch suc nito trong 15 phut. Sau do, bd sung
paladi axetat (0,003g, 0,01 1mmol) vao, sau d6 gia nhiét & nhi¢t do 100°C trong 16 gio.
Sau khi phan mg xay ra hoan toan, hdn hop phan tng dugc pha lodng bang EtOAc
(50mL), rira bang nuéc (S0mL), nude mubi (50mL), 1am khd trén natri sulphat va cd.
Phin cén duoc tinh ché bing phuong phép TLC didu ché @& thu dugc hop chét mong
muén duéi dang chét rén mau nau (0,02g, 43%). 'H NMR (400 MHz, DMSO-dg): 8 7,91
(d, J=9,8 Hz, 1H), 7,85 (s, 1H), 7,60 (s, 1H), 7,30 (s, 1H), 7,20 (d, J/=8,8 Hz, 1H), 6,99-
6,97 (m, 1H), 6,59 (d, J=9,3 Hz, 1H), 5,53 (bs, 2H), 4,41-4,39 (m, 1H), 3,82 (s, 3H),
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3,60-3,30 (m, 4H), 3,10 (d, J=10,3 Hz, 1H), 2,24 (s, 3H), 2,06 (s, 3H), 2,03-1,91 (m, 2H);
LC-MS: m/z 447,1 (M+1)".

Vi du XXII: DPiu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-
ylmetyl)-3-(2,2,2-triflo-1-hydroxyetyl)quinolin-2(1H)-on (h()‘p chit 101)
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; Hop chit 101
Hep chat trung gian 78

Bb sung tetra butyl amoni florua 1,0M trong THF (0,015mL, 0,015mmol) va
TMS-CF;3 (0,01mL, 0,06 1mmol) vao dung dich ngﬁéi chira 6-(3,5-dimetylisoxazol-4-yl)-
7-metoxy-2-oxo-1-(pyridin-2-ylmetyl)-1,2-dihydroquinolin-3-carbaldehyt (0,02g,
0,051mmol) trong THF (1mL), dugc khudy & nhiét o 0°C trong 1 gio. Hon hop phan
tmg duge dimg bing dung dich NH,CI bdo hoa, chiét bing EtOAc (50mL), rira bing
nudc (50mL), lam kho trén nafri sulphat va c6. Phan cn dugc tinh ché bing phuong
phéap TLC diéu ché dé thu duge hop ch4t mong mudn duéi dang chit rin mau tring nhat
(0,01g, 43%). 'H NMR (400 MHz, DMSO-dg): § 8,52 (d, J=3,9 Hz, 1H), 8,19 (s, 1H),
7,80-7,77 (m, 2H), 7,33-7,28 (m, 2H), 7,15 (s, 1H), 6,90 (d, J=7,4 Hz, 1H), 5,77-5,64 (m,
2H), 5,49-5,43 (m, 1H), 3,76 (s, 3H), 2,25 (s, 3H), 2,07 (s, 3H); LC-MS: m/z 460,2
M+1)".

Hop chit 101 (raxemat) dugc tinh ché bang phuong phap HPLC phan tach dong
phan quang hoc. Dit liéu mo6 ta cAu trac vé cac chit ddng phan mong mudn duoc thé hién

trong bang sau.

H A - ’ ~ A A g2 KA I
op Cau tric Dir li€u mo ta cau tric

Hop chét 102 (chit dong phan-1): 'H NMR (400 MHz,
DMSO-dg): & 8,52 (d, J=4,4 Hz, 1H), 8,18 (s, 1H), 7,80 (s,
1H), 7,79-7,77 (m, 1H), 7,33-7,29 (m, 2H), 7,15 (s, 1H),

102 6,90 (d, J/=6,0 Hz, 1H), 5,77-5,64 (m, 2H), 5,49-5,44 (m,
va 1H), 3,76 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z
103 460,1 (M+1)".

Hop chét 103 (chit ddng phan-2): 'H NMR (400 MHz,
DMSO-dg): & 8,52 (d, J=4,4 Hz, 1H), 8,19 (s, 1H), 7,80 (s,
1H), 7,79-7,77 (m, 1H), 7,33-7,29 (m, 2H) 7,15 (s, 1H),
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6,90 (d, J=5,6 Hz, 1H), 5,77-5,64 (m, 2H), 5,48-5,45 (m,
1H), 3,76 (s, 3H), 2,25 (s, 3H), 2,06 (s, 3H); LC-MS: m/z
460,1 (M+1)". -

Vi du XXII: Diéu ché 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-
ylmetyl)-3-(2,2,2-triflo-1,1-dihydroxyetyl)quinolin-2(1H)-on (hop chét 104)

Hop chat 101 Hop chét 104

B sung dess-martin per iodinan (0,28g, 0,65mmol) vao dung dich ngudi chira 6-
(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3-(2,2,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on (0,2g, 0,43mmol) trong DCM (SmL) va khudy & nhiét do
phong trong 16 gid. Sau khi phan Ung x4y ra hoan toan, hén hop phan tng dugc pha
lodng b‘almg DCM (100mL) va rira bang hén horp chira dung dich nuéc NaHCO;3 va
Na2S20g theo ty 1€ 5:1, 1am kho trén natri sulphat va c6. Phén cén dugc tinh ché béng
HPLC diéu ché dé thu dugc hop chit mong muén duéi dang chét rén mau trang (0,015g,
8%). '"H NMR (400 MHz, DMSO-d): & 8,55 (s, 2H), 8,50 (d, /=4,9 Hz, 1H), 8,40 (s,
1H), 7.94 (s, 1H), 7,82 (t, J=6,9 Hz, 1H), 7,39 (d, /~7,8 Hz, 1H), 7,32-7,29 (m, 1H), 7,23
(s, 1H), 5,77 (s, 2H), 3,79 (s, 3H), 2,26 (s, 3H), 2,07 (s, 3H); ES-MS: m/z 476,1 M+1)".

Vi du XXIV: Pidu ché 1-(4—clbphenetyl)—6-(3,5—dimetylisoxazol-4-yl)-7-met0xy-
3—mety1;2—oxo-1,2-dihydroquinolin-4—cacbonitril (hop chét 105) va 2-(1-(4-clophenetyl)-
6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1,2-dihydroquinolin-3-yl)axetonitril: (hop
chét 106)
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Budce (i): Piéu  ché 6-brom-1 -(4-clophenetyl)-7-metoXy-2-oxo- 1,2-
dihydroquinolin-3-carbaldehyt

Budc nay duge thuc hién trong tu nhu budce (i) ciia quy trinh didu ché hop chét 1
(Vi du I). "H NMR (400 MHz, CDCL): § 10,42 (s, 1H), 8,24 (s, 1H), 7,89 (s, 1H), 7,30
(d, J=8,3 Hz, 2H), 7,20 (d, J=8,3 Hz, 2H), 6,63 (s, 1H), 4,48 (t, /=7,8 Hz, 2H), 3,96 (s,
3H), 3,06 (t, /<7,8 Hz, 2H); LC-MS: m/z 421,0 M+1)".

Bude (ii): Diéu ché 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-
ox0-1,2-dihydroquinolin-3-carbaldehyt

Budc nay dugc thue hién trong tu nhu quy trinh didu ché hop chét 17 (Vi du VID).
'H NMR (400 Mz, CDCly): § 10,45 (s, 1H), 8,33 (s, 1H), 7,46 (s, 1H), 7,30 (d, J/=8,3
Hz, 2H), 7,22 (d, J=8.,3 Hz, 2H), 6,67 (s, 1H), 4,53 (t, J=7,9 Hz, 2H), 3,89 (s, 3H), 3,10 (t,
J=1,8 Hz, 2H), 2,31 (s, 3H), 2,15 (s, 3H); LC-MS: m/z 437,1 (M+1)".

Buge (iii): Didu ché  1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-3-
(hydroxymetyl)-7-metoxyquinolin-2(1H)-on

Buéc nay dugce thyc hién twong tu nhu quy trinh didu ché hop chit 97 (Vi du
XVIID). Hop chit mong muén thu duge dudi dang chat rin mau tring (0,2g, 67%). 'H
NMR (400 MHz, CDCl3): § 7,64 (s, 1H), 7,32-7,21 (m, 5H), 6,67 (s, 1H), 4,66-4,64 (m,
2H), 4,52 (t, J=7,8 Hz, 2H), 3,86 (s, 3H), 3,35-3,30 (m, 1H), 3,08 (t, /~7,8 Hz, 2H), 2,31
(s, 3H), 2,16 (s, 3H); LC-MS: m/z 439,1 M+1)".
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Buéc (iv): Didu ché 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-

oxo-1,2-dihydroquinolin-3-yl)metylmetansulfonat

Buéc nay dugc thyc hién trong ty nhu quy trinh didu ché hop chét trung gian 15.

Phén thd thu dugc dugc st dung trong bude tiép theo ma khong can tinh ché.

Bu6c (v): Didu ché 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-
metyl-2-o0x0-1,2-dihydroquinolin-4-cacbonitril va 2-(1-(4-clophenetyl)-6-(3,5-
dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1,2-dihydroquinolin-3-yl)axetonitril

Bb sung‘ kali xyanua (0,042g, 0,64mmol) vao dung dich ngudi éhl’ra (1-(4-
clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1,2-dihydroquinolin-3-
yl)metyl metansulfonat (0,22g, 0,43mmol) trong DMF (SmL) va khudy & nhiét do phong
trong 16 gid. Sau khi phan tng x4y ra hoan toan, hén hop phéan tng dugc rot vao nude da
va chiét bang EtOAc (100 x 2), 1am khd trén natri sulphat, co trong didu kién ap suit
giam va tinh ché bang cot dé thu duoc hop chit mong mudn dudi dang chét rin mau vang
nhat (A) (0,02g, 10%). "H NMR (400 MHz, CDCl,): & 7,64 (s, 1H), 7,30 (d, J=8,3 Hz,
2H), 7,21 (d, J=8,3 Hz, 2H), 6,73 (s, lH),‘4,51 (t, J=7,4 Hz, 2H), 3,86 (s, 3H), 3,07 (t,
J=1,8 Hi, 2H), 2,53 (s, 3H), 2,33 (s, 3H), 2,17 (s, 3H); LC-MS: m/z 448,1 M+1)". vé B)
(0,065g, 34%). "H NMR (400 MHz, CDCl;): & 7,89 (s, 1H), 7,37 (s, 1H), 7,30-7,28 (m,
2H), 7,21 (d, J=8,8 Hz, 2H), 6,72 (s, 1H), 4,52 (t, J=7,3 Hz, 2H), 3,87 (s, 3H), 3,75 (d,
J=1,5 Hz, 2H), 3,07 (t, /<7,9 Hz, 2H), 2,32 (s, 3H), 2,17 (s, 3H); LC-MS: m/z 448,1
(M+1)".

Dir liéu sinh hoc:

Dit lidu sinh hoc in-vitro cta cac hop chat di vong hai vong c6 cdng thirc (I) theo
sang ché trong thir nghiém chuyén ning lugng cdng hudéng huynh quang phan giai theo
thoi gian (TR-FRET). Thit nghiém TR-FRET mién brom Bet dugc sit dung dé danh gia
cac hop chit gén két véi mién brom bet va ngin ngira twong tac cia mién nay véi peptit
histon axetyl. Trong thir nghiém nay, ndng d6 t6i wu cia protein mién brom Bet (BRD4)
didu ché tai chd va co chét peptit histon axetyl 300nM dugc pha lodng trong dung dich
dém thir nghiém (50mM HEPES, do pH: 7,5, 50mM NaCl, 500uM CHAPS) va bd sung
vao céc giéng dbi ching duong va céc giéng d6i ching thir nghiém trong dia 384 giéng.
Céc giéng d6i ching chira 300nM co chét peptit histon axtetyl dugc pha loang trong dung

dich dém thir nghiém. Cac giéng tréng duoc bd sung dung dich dém thir nghiém. Hon
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hop phan mg dugc G ¢ nhiét do phong trong 30 phut. Cac dung dich gbc chira hop chit
~ thit nghiém trong DMSO 20mM dugc didu ché. Cac hop chét nay dugc pha loang lién
tiép va bd sung vao giéng thir nghiém trong cic dia polypropylen 384 giéng. Hdn hop
phan Ung nay duogc u tiép trong 30 phut & nhiét do phong trén may lic dia. Streptavidn
dugc d4nh déu bing Europi (2nM) va khang thé dugc danh ddu bang XL-665 (10nM)
dugc pha loﬁng trong dung dich dém phét hién (50mM HEPES, do pH: 7,5, 50mM NacCl,
500pM CHAPS va 800mM KF) dugc bd sung vio toan bd cic giéng trlr céc giéng tréng
chtra duhg dich d@ém. Pia phan ting dugc U trong 30 phut nita & nhiét do phong trén may
lic dia. Pia nay dugc doc trén thiét bi Perkin Elmer WALLAC 1420 Multilabel Counter
Victor 3 (Ex: 340nm Em: 615nm va 665nm). Mtc d9 loai bd peptit duoc do theo ty 1€
~ cua tin hiéu chuyén ning lugng dic trung & budc séng 665nm va céc tin hiéu & budc
song 615nm. Néng dd 1Csy ctia cac hop chét thir nghi€ém duogc X4C dinh b?mg cach hiéu
chinh dit liéu dap Gng lidu bing phuong trinh hiéu chinh d thi xich-ma bang cach st
dung phan mém Graph Pad Prism V5. Cac hop chét duge sang loc trong thir nghiém néu
trén va cac két qua (nf“mg d6 1Csg) dugc thé hién trong bang sau; trong dé “A” thé hiéh
nE‘)ng do ICs b%mg 1000nM hodc nho hon, “B” thé hién n(“)ng d6 ICsonam trong khoang tir
1000,01 d&n 3000 nM va “C” thé hién ndng d6 ICs,16n hon 3000 nM.

Nhém Hop chit so
1,2,4,5,7,8,9, 10, 16, 17, 18, 20, 21, 22, 23, 24, 26, 28, 29, 32, 34, 36, 37, 38, 39, 40,
A 41, 43, 44, 45, 46, 47, 49, 50, 55, 56, 58, 59, 62, 64, 65, 66, 67, 68, 69, 72, 73, 74, 77,
78, 79, 80, 83, 84, 89, 90, 93, 96, 97, 98, 101, 102, 103, 104, 106.
B 11, 12, 25, 27, 30, 31, 33, 35, 42, 51, 53, 57, 75, 81, 82, 85, 87, 88.
C 3,6,13, 14, 15, 19, 48, 52, 54, 60, 61, 63, 70, 71, 76, 86, 91, 92, 94, 95, 105.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc (I): |
L,
‘ | R
2
R;0 NtR%
(Co)1 X R
€y

hodc muédi dugc dung hodc chét déng phéan lap thé dugc dung cia no;

‘trong do:

dudng chAm chim[---] thé hién lién két don hodc lién két doi;

X dugc chon tir C, C(0O), N hodc O; trong d6 C va N duoc thé bﬁng mot hodc
nhidu Rs dé dép tmg cac quy tic hoa tri mong mudn;

L, 1a lien két truc tiép hodc gbc lién két dugc chon tir -NH-, -NHC(O)- hodc -
NHS(O),-; '

L, 1a gbc lién két duge chon tir -(CHRg),-, -C(O)- hodc -S(0),-;

Cy; 12 hé vong mot vong o tir 5 dén 6 canh tuy y dugc thé chira tir 1 dén 4 nguyén
tir khac loai/nhom khac loai ddc 14p duge chon tir N, NH, O hodc -C(O)-; trong do mdi
khi c6 mat phén tir thé ty ¥ ndy ddc 1ap dugce chon tir mot hodc nhiéu Ry;

Cy, la hé vong mot vong hodc hai vong c6 tir 4 dén 12 canh tity y duoc thé chira tir
0 dén 3 nguyén td/nhém khéc loai ddc lap ducjc chon tir N, NH, O hoic S; trong d6 mdi
khi c6 mét phﬁn tir thé tuy y nay doc lap dugc chon tir mot hodc nhiéu Rg;

R; dugc chon tir hydro, alkyl, alkenyl, haloalkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, heteroxyclyl hodc heteroxyclylalkyl;

R, va R3 doc 14p 1a hydro, alkyl hodc cung nhau tao ra nhém oxo;

R, mdi khi c¢6 mit doc 1ap dugc chon tir hydro, alkyl, xycloalkyl, xyanoalkyl,
hydroxyalkyl, hodc haloalkyl tuy y duoc thé; trong d6 phin tir thé tiy y nay 1a mot hodc
nhiéu hydroxyl;
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Rs mdi khi c6 mit ddc 1ap dugce chon tir hydro, alkyl, haloalkyl, xycloalkyl hodc

Xyano;
Re 1a hydro hodc alkyl;
R dugc chon tir alkyl, hydroxy hoac xycloalkyl;

Rg duge chon tir alkyl, alkoxy, amino, xyano, halogen, haloalkyl, hydroxy, -
C(O)alkyl hoac heteroxyclyl tuy y dugc thé; trong d6 phén tir thé tly y nay dugc chon tir

mdt hodc nhiéu alkyl hodc hydroxy; va

nlasd nguyén dugc chon tir 1 hodc 2.

[\

. Hop chit theo diém 1, trong d6 X 1a CH hodc O.
.Hop chat theo diém 1, trong d6 Cy; 1a 3,5-dimetylisoxazol.

3
4. Hop chit theo didm 1, trong d6 L, 1a lién két truc tiép.
5. Hop chit theo diém 1, trong d6 L, 1a -CH,-.

6. Hop chit theo diém 1, trong d6 Cy, 1a pyridyl tuy y dugc thé hodc phenyl tuy y duge
thé.

7.Hop chﬁt theo diém 6, trong d6 phén tir thé tiry ¥ 14 halogen, haloalkyl, alkoxy, amino
hodc xyémo.

8. Hop chit theo diém 1, trong d6 Ry 1a alkyl, xyanoalkyl, hydroxyalkyl va haloalkyl tuy
y dugc thé; trong d6-phan tir thé tiy y 14 hydroxy.

9. Hop chét theo diém 1, trong d6 hop chét nay 13 hop chit c6 cong thic (1a):

trong do:

Ry, Ry, Rs, Ry, Cyy, Cya, Ly, L, va n duge dinh nghia twong tu nhu trong diém 1;

hodic mudi dugc dung hoiic chét déng phén 1ap thé dugc dung cda no.

10. Hop chét theo diém 1, trong d6 hop chét nay 12 hgp chit ¢6 cong thic (Ib):
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| ,
i 3
O R,

(Ib)
trong do:

- duong chdm chdm, Ry, Ry, R3, Ry, Cyy, Cys, Ly, Ly va n duge dinh nghia tuong tu

nhu trong diém 1; hodc mubi dugc dung hoic chét déng phén lap thé dugc dung cia né.

11. Hop chét theo 1, trong d6 hop chit nay 13 hop chét c6 cong thic (Ic):

(Ic)
trong do:

Ry, Ry, R3, Ry, Cyy, Cy,, Ly va L, duge dinh nghia twong tu nhu trong diém 1; hodc

mudi dugc dung hoic chét ddng phén lap thé dugc dung cia né.

12. Hop chét dugc chon tir nhém bao gom:

Hop Danh phap IUPAC
chit
1 4-(4-clobenzyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
2 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1-((5-metoxypyridin-2-yl)metyl)quinolin-2(1H)-on;
3 6-(3,5-dimetyl-4H-1.2,4-triazol-4-yl)-7-metoxy- 1 -(pyridin-2-ylmetyl)quinolin-2(1H)-on;
4 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinoxalin-2(1H)-on;
5 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,4-dihydroquinolin-2(1H)-on;
6 4-(1-(4-clophenyl)etyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
7 7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-4-(1-(pyridin-3-yl)etyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
8 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyrazin-2-ylmetyl)quinolin-2(1H)-on;
9 6-(3,5-dimetylisoxazol-4-yl)-1-((3-flopyridin-2-yl)metyl)-7-metoxyquinolin-2(1H)-on;
10 | 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3,4-dihydroquinolin-2(1H)-on;
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4-((3-clophenyl)sulfonyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3,4-dihydro-2H-

1 benzo[b][1,4]oxazin;
12 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-3-ylsulfonyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin;
13 N-(4-(4-clobenzyl)-6-metoxy-3-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl)-3,5-
dimetylisoxazol-4-sulfonamit;
14 1-((4-clophenyl)sulfonyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
15 1-(4-clobenzoyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
16 2-((7-(3,5-dimetylisoxazol-4-y1)-6-metoxy-2H-benzo[b][ 1,4]oxazin-4(3H)-yl)metyl)anilin;
17 7-(3,5 -dimetylisoxazo1-4-y1)-6-metoxy-4-g)yridin-4-ylmetyl)-ZH-benzo [b][1,4]oxazin-
3(4H)-on;
18 4-(4-clobenzyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-benzo[b][1,4]oxazin-3(4H)-on;
19 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1- ~(pyridin- -4-yl)etyl)-2H-benzo[b][1,4]oxazin-
3(4H)-on (chét dong phan-1);
20 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1- (pyrldm- -yDetyl)-2H-benzo[b][1,4]oxazin-
3(4H)-on (chét dong phan-2);
1 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-3-ylmetyl)-2H-benzo[b][ 1,4]oxazin-
' 3(4H)-on;
) 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(pyridin-2-ylmetyl)-2H-benzo[b][ 1,4]oxazin-
3(4H)-on;
23 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((tetrahydro-2H-pyran-4-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
24 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1 -(pyridin- -3-yl)etyl)-2H-benzo[b][1,4]oxazin-
3(4H)-on (chét ddng phan-1);
95 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1- (pyrldm- -yletyl)-2H-benzo[b][1,4]oxazin-
3(4H)-on (chét ddng phan-2);
26 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((6-metoxypyridin-3-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
77 ‘ 6-((7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-3-oxo-2H-benzo[b][ 1,4]oxazin-4(3H)-
yDmetyl)nicotinonitril;
)8 4-((5-clopyridin-2-yl)metyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H-
benzo[b][1,4]oxazin-3(4H)-on;
29 7-(3,5-dimetylisoxazol-4-y1)-4-((5-flopyridin-2-yl)metyl)-6- metoxy-ZH-
benzo[b][1,4]oxazin-3(4H)-on;
30 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4- ((5-metoxypyr1d1n-2-yl)metyl)-ZH-
benzo[b][1,4]oxazin-3(4H)-on;
31 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(1-(pyridin-2-yl)etyl)-2H-benzo[b][ 1,4]oxazin-
3(4H)-on;
39 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((6-metylpyridin-3-yl)metyl)-2H-
; benzo[b][1,4]oxazin-3(4H)-on;
33 4-(1-(4-clophenyl)etyl)-7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2H- -benzo[b][1,4]oxazin-
3(4H)-on (chét ddng phan-1);
34 4-(1-(4-clophenyl)etyl)-7-(3,5-dimetylisoxazol-4-yl)-6- metoxy-2H-benzo[b][1,4]oxazin-
3(4H)-on (chét ddng phan-2);
35 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-(2-(pyridin-2-yl)etyl)-2H-benzo[b][ 1,4]oxazin-
3(4H)-on;
36 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-3-ylmetyl)quinolin-2(1H)-on;
37 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
38 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(2-morpholinoetyl)quinolin-2(1H)-on;
39 - 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(thiazol-2-ylmetyl)quinolin-2(1H)-on;
40 6-(3,5-dimetylisoxazol-4-y1)-7-metoxy-1-(1-(pyridin-2-yl)etyl)quinolin-2(1H)-on;
41 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(1-(pyridin-3-yl)etyl)quinolin-2(1H)-on;
42 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(2-(pyridin-2-yletyl)quinolin-2(1H)-on;
43 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyrimidin-2-ylmetyl)quinolin-2(1H)-on;
44 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyrimidin-4-ylmetyl)quinolin-2(1H)-on;
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6-(3,5-dimetylisoxazol-4-yl)-1-((5-flopyridin-2-yl)metyl)-7-metoxyquinolin-2(1H)-on;

45
46 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
47 6-(3,5-dimetylisoxazol-4-y1)-7-metoxy-1-((5-(triflometyl)pyridin-2-yl)metyl)quinolin-
| 2(1H)-on;
43 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-4,4-dimetyl-1-(pyridin-2-ylmetyl)-3,4-
. . dihydroquinolin-2(1H)-on;
49 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-2,2-dimetyl-4-(pyridin-3-ylmetyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
50 6-(3, S-dlmetyhsoxazol 4-yl)-7-metoxy-3-metyl-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
51 6- (3 5-dimetylisoxazol-4-yl)-7-metoxy-3,3-dimetyl-1-(pyridin-2-ylmetyl)quinolin-
2,4(1H,3H)-dion;
5o 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3,3-dimetyl-1-(pyridin-2-ylmetyl)-3,4-
: dihydroquinolin-2(1H)-on;
53 |  6~(3,5-dimetylisoxazol-4-yl)-7-metoxy-4-metyl-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
54 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-4-(triflometyl)quinolin-2(1H)-
4 on;
55 -xyclopropyl -6-(3, 5 dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
56 1-(4-clobenzyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
57 | 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(quinolin-2-ylmetyl)quinolin-2(1H)-on;
58 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metylquinolin-2(1H)-
on;
59 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metylquinolin-2(1H)-on;
60 7- (3 5-dimetylisoxazol-4-yl)-6-metoxy-4-(piperidin-4-ylmetyl)-2H-benzo[b][ 1,4]oxazin-
3(4H)-on;
61 6- (6 -hydroxypyridin-3-yl)-7-metoxy- 1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
62 6-(3-xyclopropyl-5-metylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
63 : 7-metoxy-6-(5-metylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
64 7-metoxy-6-(3-metylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
65 4-(4-clobenzyl)-7-(3,5-dimetyl-1H-pyrazol-4-yl)- 6-metoxy-2H -benzo[b][1,4]oxazin-3(4H)-
- on;
66 6-(3,5-dimetyl-1H-pyrazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
67 1-((6-clopyridin-3-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxyquinolin-2(1H)-on;
68 3-xyclohexyl-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
' on;
69 3-xyclohexyl-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-3-ylmetyl)quinolin-2(1H)-
on;
70 7-(3,5-dimetylisoxazol-4-yl)-4-((6-hydroxypyridin-3-yl)metyl)-6-metoxy-2H-
' benzo[b][1,4]oxazin-3(4H)-on;
7 7-(3,5-dimetylisoxazol-4-y1)-6-(2-metoxyetoxy)-4-(pyridin-4-ylmetyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
72 6-(3,5-dimetylisoxazol-4-yl)-7-hydroxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
73 1-((5-clopyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-y1)-7-hydroxyquinolin-2(1H)-on;
74 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(2,2,2-trifloetoxy)quinolin-2(1H)-on;
75 6-(3,5-dimetylisoxazol-4-yl)-7-(2-morpholinoetoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
76 7-(2-(dimetylamin)etoxy)-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-
2(1H)-on;
77 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-ylmetoxy)- 1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
78 7-butoxy-6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
79 7-( alyloxy)-6-(3,5-dimetylisoxazol-4-y1)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
80 6-(3,5-dimetylisoxazol-4-yl)-7-(2-hydroxyetoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
31 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(2-(pyrolidin-1-yl)etoxy)quinolin-

2(1H)-on;
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%2 6-(3,5 -dimetylisoxazol—4-yl)—7-(2-(piperazin)- 1-yl)etoxy)-1-(pyridin-2-ylmetyl)quinolin-
2(1H)-on;
33 6-(3,5-dimetylisoxazol-4-yl)-1 -(pyridin-2-ylrnetyl)-7-(pyridin-4-ylmetoxy)quinolin—Z( 1H)-
on;
84 6-(3,5-dimetylisoxazol-4-yl)-7-(3-hydroxypropoxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on;
85 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(triflometoxy)quinolin-2(1H)-on;
86 6-(3,5-dimetylisoxazol-4-yl)-7-(piperidin-4-yloxy)-1-(pyridin-2-ylmetyl)quinolin-2(1H)-on;
87 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-((tetrahydro-2H-pyran-4-
yDmetoxy)quinolin-2(1H)-on;
38 6-(3,5-dimetylisoxazol-4-y1)-7-(2-(piperidin-4-yl)etoxy)-1-(pyridin-2-ylmetyl)quinolin-
2(1H)-on;
89 6-(3,5-dimetylisoxazol-4-yl)-1-(pyridin-2-ylmetyl)-7-(2-(pyrolidin-3-yl)etoxy)quinolin-
2(1H)-on hydroclorua;
90 7-(3,5-dimetylisoxazol-4-yl)-6-metoxy-4-((1-propionylpiperidin-4-yl)metyl)-2H-
benzo[b][1,4]oxazin-3(4H)-on;
91 7-metoxy-6-(5-metyl-2-0x0-2,3-dihydro-1H-imidazol-1-yl)-1-(pyridin-2-ylmetyl)quinolin-
2(1H)-on;
9 3-(7-metoxy-2-oxo0-1-(pyridin-2-ylmetyl)-1,2-dihydroquinolin-6-yl)-4-metyl-1H-pyrol-2,5-
dion;
93 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(pyridin-2-ylmetyl)quinoxalin-2(1H)-on;
94 N-(4-(4-clobenzyl)-6-metoxy-3-oxo-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl)-3,5-
dimetylisoxazol-4-carboxamit;
95 4-(4-clobenzyl)-7-((3,5-dimetylisoxazol-4-yl)amino)-6-metoxy-2H-benzo[b][1,4]oxazin-
3(4H)-on;
9% 6-(3,5-dimetylisoxazol-4-yl)-3 -(hydroxyr(net))ll)-7-metoxy- 1-(pyridin-2-ylmetyl)quinolin-
2(1H)-on;
97 6-(3,5-dimetylisoxazol-4-yl)-3-(flometyl)-7-metoxy-1-(pyridin-2-ylmetyl)quinolin-2(1H)-
on; '
08 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-((5-(1-metyl-1H-pyrazol-4-yl)pyridin-2-
yDmetyl)quinolin-2(1H)-on;
98a 1-((5-brompyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy quinolin-2(1H)-on;
99 1-((5-(3,5-dimetyl-1H-pyrazol-4-yl)pyridin-2-yl)metyl)-6-(3,5-dimetylisoxazol-4-yl)-7-
metoxyquinolin-2(1H)-on;
100 6-(3,5-dimetylisoxazol-4-yl)-1-((5-(3-hydroxypyrolidin-1-yl)pyridin-2-yl)metyl)-7-
metoxyquinolin-2(1H)-on;
101 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3-(2,2,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on;
102 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3 -(2,2,2-triflo-1-
' hydroxyetyl)quinolin-2(1H)-on (chat dong phéan-1);
103 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-1-(pyridin-2-ylmetyl)-3 -(2,2,2-triflo-1-
hydroxyetyl)quinolin-2(1H)-on (chat dong phin-2);
104 6-(3,5-dimetylisoxazol-4-yl)-7-metoxy- 1 -(pyridin-2-ylmetyl)-3-(2,2,2-triflo-1,1-
dihydroxyetyl)quinolin-2(1H)-on;
105 1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-3-metyl-2-0xo-1,2-
dihydroquinolin-4-cacbonitril; va
106 2-(1-(4-clophenetyl)-6-(3,5-dimetylisoxazol-4-yl)-7-metoxy-2-oxo-1,2-dihydroquinolin-3-
yl)axetonitril,

hodc mudi dugc dung hodc chit ddng phan 1ap thé dugc dung ctia no.

13. Duge phim chira lugng hitu hiéu diéu tri bénh ciia it nhit mot hop chét theo diém bét

ky trong sd céac diém tr 1 dén 11, hodc mudi duge dung hodic chit dong phén 1ap thé
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dugc dung cua no, trong hdn hop véi it nhit mot chét mang dugc dung hodc ta duge bao
gdm hdn hop ctia ching theo toan bd céc ty 18, dé sir dung 1am thube.

14. Duoc phém chira lvong hitu hi¢u diéu tri bénh cia it nhit mot hop chét theo diém 12,
hodc mudi duge dung hodc chit ddng phén l4p thé duge dung ctia né, trong hdn hop véi
it nhat mot chit mang duge dung hodc ta duge bao gém hdn hop cua chiing theo toan bd
cac ty 18, dé st dung lam thudc.

15. Ché phdm két hop chira lugng hiru hidu didu tri bénh cla it nhdt mot hop chit theo
diém bt ky trong s cac diém tir 1 d&én 11, hoic mudi duge dung hoic chét ddng phan lap
thé dugc dung cta no, va it nhat mot hoat chét khéc. ‘

16. Ché phém két hop chra lugng hitu hidu didu tri bénh cua it nhit mot hop chét theo
diém 12, hodc mubi dugc dung hodc chét déng phén lap thé dugc dung cua no, va it nhét

mot hoat chét khéc.
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