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(57) Séng ch& d€ cap dén hop chédt lam chat c ché axyl coenzym A:
diaxylglyxerol axyltransferaza 1 (DGAT-1), dugc phadm chita hop chat nay dé st
dung trong di€u tri bénh, theo cich riéng r& hoac két hop véi lieu phap diéu tri c6
kiém sodt thé trong hodc liéu phdp lam giim triglyxerit khéc, dé phong ngira
hoac diéu tri cic bénh lién quan dén chiing r6i loan chiic nang DGAT-1 hoac
trong d6 viéc di€u bién hoat tinh DGAT-1 c¢6 thé c6 1gi ich diéu tri bao gém
nhung khong chi gi6i han & bénh béo phi, r6i loan lién quan dén bénh béo phi,
dang tang triglyxerit huyét do di truyén (tang lipit huyét typ 1, typ 5) va do méc
phai hodc 16i loan lipoprotein huyét, gay ra boi, nhung khong chi gi6i han &,
ching loan dudng md, gidm nang tuyén gidp, viéc dung thudc (chét chen beta,
cac thiazit, estrogen, glucocorticoit, miu c&y ghép) va yéu t6 khic (mang thai,
uéng rugu), tang lipoprotein huyét, vi thé nhii trap huyét, r6i loan md mau, viém
gan nhiém m& khong do rugu, ddi thio dudng, khang insulin, hoi chiing chuyén
héa, cdc bién c6 tim mach, viém hong, 16ng phét trién qué mitc (bao gém hoi
ching lién quan dén chiing ram 16ng), hoi ching than hu, chiing xo héa nhu xo
héa co tim, than va gan, nhiém virut viém gan C va mun tring cd hoic cic réi
loan vé da khéc.
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Linh vue k§ thuat duge dé cap

Sang ché d& cap dén hop chit méi lam chit wc ché axyl coenzym A:
diaxylglyxerol axyltransferaza 1 (DGAT-1), va dugc phdm chira hop chéit nay dé su
dung trong diéu tri bénh, theo cach riéng r& hoic két hop véi liéu phap didu tri c6 kiém
soat cin nang hodc liéu phap lam gidm triglyxerit khéc, dé phong hodc diéu trj cac
bénh lién quan dén chimg rdi loan chirc ning DGAT-1 hoic trong d6 su diéu bién cia
hoat tinh DGAT-1 ¢6 thé c6 loi trong diéu tri bao gdm, nhung khéng chi gidi han 6,
bénh béo phi, r6i loan lién quan dén bénh béo phi, dang tang triglyxerit huyét do di
truyén (tang lipit huyét typ 1, typ 5) va do méc phai hozc rdi loan lién quan dén ting
lipoprotein huyét, c6 nguyén nhan 1a do, rihu'ng khong chi giéi han & ching loan
dudng md, chiing gidm ning tuyén giap, viéc sir dung thudc (chit chen beta, thiazit,
estrogen, glucocorticoit, 1n§u ciy ghép) va nguyén nhén khac (mang thai, ubng rugu),
tang lipoprotein huyét, vi thé nhii trdp-huyét, réi loan m& maéu, viém gan nhiém mo
khong do rugu, dai thdo dudng, khang insulin, hdi chung chuyén héa, bién cb tim
mach, viém hong, 16ng phét trién qua mirc (bao gdm héi chimg lién quan dén chimg
rdm 16ng), héi ching than hu, ching xo héa nhu ching xo hoéa co tim, thdn va gan,
nhiém virut viém gan C va mun trimg c4 hoidc céc rdi loan vé da khac.
Tinh trang ky thuit ciia sing ché

Bénh béo phi 1a tinh trang bénh ly & ngudi dang ngay cang gia ting ty 1€ &
nhiu nudc trén thé giéi. Bénh béo phi ciing 14 tinh trang di kém véi hodc gay ra bénh
khac hodc tinh trang ph4 v& hoat dong séng va cach séng. Bénh béo phi dugc thura
nhan 12 yéu t6 rii ro nghiém trong cho bénh va tinh trang bénh khéc nhu bénh d4i thdo
dudng, bénh cao huyét 4p, va bénh xo cimg dong mach. Ciing d biét ring trong lugng
co thé ting do bénh béo phi c6 thé gay ra ganh ning cho khép, nhu khép mét c4, gy
ra viém khép, dau, va gion khép.

Do tinh trang &n quéa nhiéu va bénh béo phi d4 trd thanh mot vén nan trong cong
dbng chung, hién nay nhiéu ngudi quan tim dén viéc gidm can, ha cin va duy tri thé
trong manh khoe va cudc séng mong doi. Mot phuong phép diéu tri bénh béo phi 1a

giam khéu phan #n va/hoic giam chimg ting lipit huyét. P4 khuyén céo ring phan tir
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ma phét trién d& ngan can su tich luy triglyxerit khong chi 1am giam bénh béo phi ma
con ¢6 hiu qua bd sung c6 lgi trong viéc 1am giam tinh khang insulin, nhan t6 chinh
gdy ra bénh dai thdo duong.

Axyl coenzym A: diaxylglyxerol axyltransfefaza 1 (DGAT-1) 1a mot trong hai
enzym DGAT d4 biét xiic tic cho budc cubi cing trong qué trinh tdng hop triglyxerit &
dong véat c6 vii. DGAT-1 1a enzym tham gia vao su phat trién cta ca bénh dai théo
dudmg va khéng insulin. Nghién ctru v& chuét thiéu DGAT-1 di cho thiy su thiéu hut
DGAT-1 gitp chéng lai sy khéng insulin va bénh béo phi, xem Chen, h.C. et al., J Clin
Invest., 109(8), 1049-1055 (2002). Vi thé, chét trc ché DGAT-1 14 hiru ich dé diéu trj
cac rbi loan chuyén héa, vi du bénh béo phi, dai thdo dudng typ 2, va hdi ching khang
insulin (hodc hdi chimg chuyén héa) va bénh hodc tinh trang di kém hodc c6 lién quan
khéc.

Ban chét ky thuit ciia sing ché

Muc dich cia sang ché 1a @& xuit hop chit 1am chat &rc ché axyl coenzym A:
diaxylglyxerol axyltransferaza 1 (DGAT-1), va dugc phim chita hop chét nay.

Cu thé 13, sang ché d& xuit hop chét c6 cong thire (I) hodc mudi duge dung cua
chung:

R1
/

NHz o X\ N
AT MY
A

N 0
trong do:
X 1a CH, CR? hoic N;
R'14.(C,-Cy)alkyl, (C5-C;)xycloalkyl, heteroxycloalkyl c6 4 dén 6 canh, phenyl,
hodc heteroaryl ¢6 5 hodc 6 canh, trong d6 (C;-C4)alkyl néu trén tuy y duoc thé bang

hydroxyl, (C;-C4)alkoxy, -CO,H, hodc -CO,(C;-Cy)alkyl, va trong d6 phenyl hodc
heteroaryl c6 5 ho#c 6 canh néu trén ty v dugc thé bing -O(C;-C,)alkylO- hoic tiy ¥

5

duoc thé br?mg mot dén ba ph?m tr thé doc 18p dugc chon tir halogen, xyano, oxo,
hydroxyl, (C;-C,)alkoxy, halo(C;-Cy)alkoxy, (Cs-Cy)xycloalkoxy,
phenyl(C;-C,)alkoxy, (C;-Cq)alkyl, halo{C;-Cy)alkyl, hydroxy(C;-Cy)alkyl, -CO,H,
va -CO,(Cy-Cy)alkyl; va
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R*1a halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (Cs-Cy)xycloalkyl,
heteroxycloalkyl c6 4 dén 6 canh, -NHC(O)(C;-Cs)alkyl,
hodc -NHC(O)(Cs-C;)xycloalkyl; |
v6i diéu kién hop chit nay khéng phai 1a 4-amino-6-(1-propyl-1H-indol-5-yl)-
7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-xyclopropyl-1H-
pyrolo[2,3-b]pyridin-5-yl1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on, axit 3-
(5-(4-amino-5-oxo0-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-6(5H)-yl)-1H-indol-1-
yl)propanoic, 4-amino-6-(1-(3-metoxypropyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6H)-on, 4-amino-6-(1-metyl-1H-indol-5-yl)-
7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(2-metoxyetyl)-1H-
indol-5 -yl);7,8-dihydropyrimido[5,4-f] [1,4]oxazepin-5(6H)-on, 4-amino-6-(1-
isopropyl-1H-indol-5-yl1)-7,8-dihydropyrimido([5,4-f][ 1,4 ]oxazepin-5(6 H)-on, 4-
amino-6-(1-propyl-1H-pyrolo[2,3-b]pyridin-5-yl)-7 ,8-dihydropyrimido[5,4-
fl[1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(2-metoxyetyl)-1H-pyrolo[2,3-b]pyridin-5-
y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-xyclohexyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[ 5,4-f][ 1,4]oxazepin-5(6H)-on, 4-
amino-6-(1-isopropyl-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(2-hydroxyetyl)-1H-pyrolo[2,3 -b]pyﬁdin—S-
y1)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-xyclopropyl-1H-
indol-5-y1)-7,8-dihydropyrimido[5,4-f][ 1,4 ]oxazepin-5(6H)-on, 4-amino-6-(1-phenyl-
1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(4-
(triflorometyl)phenyl)-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-
Al[1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(4-florophenyl)-1H-pyrolo[2,3-b]pyridin-5-
yl1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(3-clorophenyl)-
1H-pyrolo[2,3-b]pyridin-5-yI)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6 H)-on, 4-
amino-6-(1-(3-clorophenyl)-1H-indol-5 -yl)—7,8-dihydropyrimido[5 ,4-f1[1,4]oxazepin-
5(6H)-on, 6-amino-4-(7-(2-metoxyphenyl)-7 H-pyrolo[2,3-b]pyridin-3-yl)-3,4-
dihydropyrimido[5,4-f][1,4]oxazepin-5(2H)-on, 4-amino-6-(1-(2-metoxyphenyl)-1H-
indol-5-yl)-7,8-dihydropyrimido[5,4-f1[ 1,4]oxazepin-5(6H)-on, 4-amino-6-(1-phenyl-
1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6 H)-on, 4-
amino-6-(1-(2-florophenyl)-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-
Al1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(3,4-diflorophenyl)-1H-indol-5-y1)-7,8-
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dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(3,4-diflorophenyl)-1H-
pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-/][ 1,4]oxazepin-5(6H)-on, 4-
amino-6-(1-(2-florophenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][ 1,4 ]oxazepin-
5(6H)-on, 4-amino-6-(1-(4-(triflorometyl)phenyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-/][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(4-clorophenyl)-1H-
pyrolo[2,3-b]pyridin-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-
amino-6-(1-(3-(triflorometyl)phenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(3-(triflorometyl)phenyl)-1H-pyrolo[2,3-
b]pyridin-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-
(thiazol-2-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on, 4-
amino-6-(1-(6-(triflorometyl)pyridin-3-y1)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4- -
f1[1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(pyridin-2-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-/1[1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(pyridin-2-yl)-1H-
pyrolo[2,3-b]pyridin-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-
amino-6-(1-(pyrazin-2-yl)-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6 H)-on, 4-amino-6-(1-(pyrazin-2-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(5-
(triflorometyl)pyridin-2-y1)-1H-indol-5-yl1)-7,8-dihydropyrimido[5,4-][ 1,4 ]Joxazepin-
5(6H)-on, 4-amino-6-(1-(5-(triflorometyl)pyridin-2-yl)-1H-pyrolo[2,3-b]pyridin-5-yl)-
7,8-dihydropyrimido[5,4-7][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(thiazol-2-yl)-1H-
pyrolo[2,3-b]pyridin-5-yl)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-
amino-6-(1-(6-(triflorometyl)pyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-/][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(6-metylpyridin-3-yl)-

1 H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on, 4-amino-6-(1-(4-
(diflometyl)phenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[ 5,4-f][1,4]oxazepin-5(6 H)-
on, '4-amino-6-(1-(4~(diﬂomefyl)phenyl)-1H~pyrolo[2,3-b]pyridin-S -y)-7,8-
dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6H)-on, hodc 4-amino-6-(1-(4-
(triflorometyl)pyridin-2-yl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5 (6H)-on.

Sang ché ciing @& xut dugc phém chira hop chit cé cong thic (I) va té duge

dugc dung.
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Sang ché mo ta phuong phap didu tri bénh béo phi bao gdm viée cho ngudi cin
diéu tri st dung lwong hitu hidu hop chét c¢6 céng thic (I) hoic mubi duge dung cia
no. |
MB& ta chi tiét sang ché

Séang ché d& cap dén hop chét c6 cong thirc (I) nhr dugc dinh nghia & trén.

Theo mdt phwong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (I) trong
d6 X 1a CH hodc CR% Theo mét phuong 4n cu thé, séng ché d& cap dén hop chét c6
cong thire (I) trong d6 X 1a CH. Theo mdt phuong 4n cu thé khéc, sang ché @& cip dén
hop chét c6 cong thirc (I) trong &6 X 14 N.

Theo mét phuwong 4n khéic, sang ché dé cap dén hop chét c6 cong thirc (I) trong
d6 R*> 1a (Cs;-Cypxycloalkyl, heteroxycloalkyl c6 4 dén 6 canh,
hodc -NHC(O)(Cs-Cy)xycloalkyl. Theo mdt phuong 4n cu thé, sang ché @& cép dén
hop chét c6 cong thiuc (I) trong d6 R? 1a xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl,
tetrahydropyranyl, -NHC(O)xyclopropyl, -NHC(O)xyclobutyl, -NHC(O)xyclopentyl,
hodc -NHC(O)xyclohexyl. Theo mét phuong 4n cu thé hon, sang ché @& cip dén hop
chdt c¢6 cong thuc (I) trong &6 R 1a xyclopropyl, morpholinyl,
hodc -NHC(O)xyclopropyl.

Theo mét phuong 4n cu thé khéc, sang ché dé cap dén hop chét c6 cong thirc (1)
trong dé R”1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl. Theo m{t phuong an
cu thé hon, sang ché dé cap dén hop chét c6 cong thire (I) trong d6 R* 1a xyclopropyl.

Theo mét phurong 4n cu thé khéc, sang ché dé cap dén hop chét c6 cong thirc (1)
trong d6 R* 13 azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, hoic tetrahydropyranyl. Theo mdt phuong 4n cu thé hon, séng ché dé
cip dén hop chét c6 cong thire (I) tfong d6 R? 12 morpholinyl.

Theo mot phuong 4n cu thé khac, sang ché dé cap dén hop chét c6 cong thirc (1)
trong d6 R? 1a -NHC(O)xyclopropyl, -NHC(O)xyclobutyl, -NHC(O)xyclopentyl,
hodc -NHC(O)xyclohexyl. Theo mét phuong 4n cu thé hon, sang ché @ cap dén hop
chét c6 cong thire (I) trong d6 R? 14 -NHC(O)xyclopropyl.

Theo mot phuong an khéac, sang ché d& cap dén hop chét c6 cong thire (I) trong
d6 R' 1a (C;-Cyalkyl, hydroxy(C;-Cyalkyl, xyclopropyl, xyclobutyl, xyclopentyl,
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xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oXazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl,.pyrimidinyl, hodc triazinyl,
trong d6 phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl néu trén tuy y dugc thé bang mot
hodc hai phén tir thé doc 18p duogc chon tir clo, brom, metyl, etyl, triflorometyl, oxo,
hydroxyl, metoxy, etoxy, isoiaropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy. Theo mdt phuong 4n khéc, sdng ché @& cap dén hop chét c6 cong thirc
(I) trong doé R! 13 (C;-Cpalkyl, hydroxy(C;-Cs)alkyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl,
trong d6 said phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl,
tetraéolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl tily ¥ dugc thé bang mot
hodc hai ph?in tr thé doc 14p dugc chon tur clo, metyl, triflorometyl, oxo, hydroxyl,
metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy. Theo mdt phuong 4n cu thé, séng ché d& cap dén hop chét c6 cong
thie (1) trong d6 R' 13 n-propyl, isopropyl, 2-hydroxy-2-metyl-prop-1-yl, xyclobutyl,
oxetanyl, tetrahydropyranyl, 2-etylphenyl, 2,3-diclorophenyl, 3,5-diclorophenyl,
2-hydroxyphenyl, 2-metoxyphenyl, 2-etoxyphenyl, 2-isopropyloxyphenyl,
3-isobutyloxyphenyl, 3-diflorometoxyphenyl, 2-triflorometoxyphenyl,
3-triflorometoxyphenyl, 2-metoxy-4-metylphenyl, 2-metoxy-4-triflorometylphenyl, 3-
clo-2-metoxyphenyl, 2-bromo-3-metoxyphenyl, 2-xyclopentyloxyphenyl, 5-metyl-
1,3,4-oxadiazol-2-yl, 5-metyl-1,3,4-triazol-2-yl, 6-metylpyridin-3-yl, 2-metoxy-
6-metylpyridin-3-yl, 1-metyl-6-0x0-1,6-dihydropyridin-3-yl, 2-metylpyrimidin-5-yl,
2—e{y1pyrimidin-5-y1, 2~metoxypyrimidin—5-y1, hodc 5-metylpyrazin-2-yl. Theo mot
phuong an cu thé khéc, sang Aché d& cap dén cac hop chat c6 cong thirc (I) trong @6 R!
la n-propyl, isopropyl, 2-hydroxy-2-metyl-prop-1-yl, xyclobutyl, oxetanyl, 2,3-
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diclorophenyl, 3,5-diclorophenyl, 2-hydroxyphenyl, 2-metoxyphenyl, 2-etoxyphenyl,
2-isopropyloxyphenyl, 3-isobutyloxyphenyl, 3-diflorometoxyphenyl,
2-triflorometoxyphenyl, 3-triflorometoxyphenyl, 2-metoxy-4-triflorometylphenyl, 2-
xyclopentyloxyphehyl, 5-metyl-1,3,4-oxadiazol-2-yl, 6-metylpyridin-3-yl, 1-metyl-6-
ox0-1,6-dihydropyridin-3-yl, hodc 2-metylpyrimidin-5-yl.

Theo mét phuong 4n khéc, séng ché d& cip dén hop chit c6 cong thic (D) trong
d6 R' 1a (C-Cyalkyl thy y dugc thé bing hydroxyl, (C;-Cyalkoxy, -CO,H,
hodc -CO,(C;-Cy)alkyl. Theo mét phuong én khéc, sing ché dé cap dén cac hop chit
c¢6 cong thirc (I) trong d6 R' 1 (C;-Cy)alkyl hoic hydroxy(C;-C,)alkyl. Theo mot
phuong 4n cu thé, sing ché dé cap dén cic hop chit c6 cong thirc (1) trong d6 R' 1a n-
propyl, isopropyl, hodc 2-hydroxy-2-metyl-prop-1-yl.

Theo mét phuong 4n khéc, sang ché @& cap dén hop chit co cong thic (I) trong
doR! 1a (C5-C)xycloalkyl hoic heteroxycloalkyl c6 4 dén 6 canh. ‘Theo mét phuong
an cu thé, sang ché dé cap dén hop chit c6 cong thirc (I) trong d6 R 1a xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, hodc tetrahydropyranyl. Theo mét phuong
4n cu thé khéc, séng ché & cip dén hop chit c6 cong thuc (I) trong @6 R! 1a
xyclobutyl, oxetanyl, hoic tetrahydropyranyl. Theo mét phuong 4n cu thé hon, sing
ché & cap dén hop chit c6 cong thire (I) trong do R!1a xyclobutyl hodc oxetanyl.

Theo mét phuong 4n khéc, sang ché @& cip dén hop chit co cdng thice (I) trong
d6 R' 1a phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, pyrimidinyl, hogc triazinyl, ma mdi trong s6 ching ty y dugc
thé bang -O(C,-C,)alkylO- hoic tly ¥ dugc thé bing mét dén ba phdn tir thé doc lap
duoc chon tir halogen, xyano, oxo, hydroxyl, (C;-Cy)alkoxy, halo(C;-C,)alkoxy,
(Cs-Cy)xycloalkoxy, phenyl(C;-C,)alkoxy, (Ci-Cy)alkyl, halo(C;-Cy)alkyl,
hydroxy(C;-Cy)alkyl, -CO,H, va -CO,(C;-Cy)alkyl. Theo mot phuong an khéc, sing
ché d& cap dén hop chét c6 cong thirc (I) trong d6 R' 14 phenyl, furanyl, thienyl,
pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl,
hoic triazinyl, ma mdi trong sé ching ty ¥ duoc thé bing mot hodc hai phén tir thé

doc 1ap dugc chon tir clo, brom, metyl, etyl, friﬂorornetyl, 0x0, hydroxyl, metoxy,
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etoxy, isopropyloxy, isobutyldxy, diflorometoxy, triflorometoxy, va xyclopentyloxy.
Theo mét phuong 4n khéc, séng ché dé cap dén hop chit c6 cong thie (I) trong d6 R
la phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, pyrimidinyl, hogc triazinyl, ma mdi trong s§ chiing tiy y dugc
thé bﬁng mot hodc hai phﬁn tir thé doc 18p dugc chon tir clo, metyl, triflorometyl, oxo,
~hydroxyl, metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy.

Theo mét phuong an khéc, sang ché d& cap dén hop chét c6 cong thirc (I) trong
d6 R" 12 phenyl ma ty ¥ dugc thé bing -O(C;-Cy)alkylO- hoic tily y duoc thé bang
mot dén ba phé“ln tr thé doc l4p dugc chon tir halogen, xyano, oxo, -hydroxyl,
(C1-Cy)alkoxy, halo(Ci-Cgalkoxy, (Cs-Cy)xycloalkoxy, phenyl(C;-C,)alkoxy,
(C;-Cyalkyl, halo(Cy-Cyalkyl, hydroxy(C;-Cs)alkyl, -CO,H, va -CO,(C;-Cy)alkyl.
Theo mdt phuong 4n khéc, sang ché dé cap dén hop chét c6 cong thic (I) trong d6 R!
1a phenyl ma tiy y dugc thé bing -O(C;-C,)alkylO- hode tlly y duge thé bing mot
hodc hai phén ttr thé doc 1ap dugc chon tr flo, clo, hydroxyl, (C;-Csalkoxy,
halo(C;-Cy)alkoxy, (Cs-Cq)xycloalkoxy, (Ci-Cy)alkyl, va halo(Cy-C4)alkyl. Theo mét
phuong 4n khac, sang ché d& cap dén hop chét c6 cong thic (1) trong d6 R! 1a phenyl
ma tuy y dugc thé béng mot hodc hai phéin tir thé doc 1ap dugc chon tir clo, brom,
metyl, etyl, triflorometyl, hydroxyl, metoxy, etoxy, isopropyloxy, isobutyloxy,
diflorometoxy, triflorometoxy, va xyclopentyloxy. Theo mdt phuong 4n khac, sing
ché d& cap dén hop chét c6 cong thirc (I) trong d6 R' 14 phenyl ma tiy y dugc thé bang
mot hoac hai ph?ln tir thé doc 14p dugc chon tir clo, metyl, triflorometyl, hydroxyl,
metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy. Theo mét phuong an cu thé, sang ché d& cap dén hop chét c6 cong
thac (I) trong do R! 1a 2-etylphenyl, 2,3-diclorophenyl, 3,5-diclorophenyl,
2-hydroxyphenyl, 2-metoxyphenyl, 2-etoxyphenyl, 2-isopropyloxyphenyl,
3-isobutyloxyphenyl, 3-diflorometoxyphenyl, 2-triflorometoxyphenyl,
3-triflorometoxyphenyl, 2-metoxy-4-metylphenyl, 2-metoxy-4-triflorometylphenyl, 3-
clo-2-metoxyphenyl, 2-bromo-3-metoxyphenyl, hodc 2-xyclopentyloxyphenyl. Theo
mdt phuong 4n cu thé khéc, sang ché dé cap dén hop chit c6 cong thire (I) trong d6 R
lda  2,3-diclorophenyl, 3,5-diclorophenyl, 2-hydroxyphenyl, 2-metoxyphenyl,
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2-etoxyphenyl, 2-isopropyloxyphenyl, 3-isobutyloxyphenyl, 3-diflorometoxyphenyl,
2-triflorometoxyphenyl,  3-triflorometoxyphenyl, 2-metoxy-4-triflorometylphenyl,
hodc 2-xyclopentyloxyphenyl.

Theo mdt phuong an khéc, séng ché dé cap dén hop chét c6 cong thirc (I) trong
d6 R 1a furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, hodc isothiazolyl, ma mdi trong sb
chiing tiy ¥ dwgc thé bing mot hozc hai phén tir thé doc 1ap duge chon tir hydroxyl,
(C1-Cyalkoxy, halo(Cy-Cy)alkoxy, (Cs-Cq)xycloalkoxy, (Cy-Cy)alkyl, va halo(C;-
C,)alkyl. Theo mét phuong én khéc, sang ché dé cap dén hop chét c6 cong thirc (I)
trbng d6 R! 1a furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
| thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, hodc isothiazolyl, ma mbi
trong sb ching tiy y dugc thé bang mét hoic hai phﬁn tir thé doc 1dp dugce chon tir
metyl, triflorometyl, hydroxyl, metoxy, etoxy, isopropyloxy, isobutyloxy,
diflorometoxy, triflorometoxy, va xyclopentyloxy. Theo mft phuong 4n cu thé, sang
ché d& cap dén hop chét c6 cong thirc (I) trong d6 R' 1a 5-metyl-1,3,4-oxadiazol-2-yl
hodc 5-metyl-1,3,4-triazol-2-yl. Theo mét phuong 4n cu thé khéc, sang ché d cap dén
hop chét c6 cong thire (1) trong d6 R! 14 5-metyl-1,3,4-oxadiazol-2-yl.

Theo mot phuong an khéac, séng ché dé& cap dén hop chét c6 cong thire (I) trong
d6 R 1a pyridinyl, pyridazinyl, pyrazinyl, hoic pyrimidinyl, m& méi trong s§ chiing
tuy y dugc thé b?mg mot hodc hai phﬁn tir thé doc lap dugc chon tr oxo, hydroxyl,
(C;-Cyalkoxy, halo(C;-Cylalkoxy, (Cs-Cq)xycloalkoxy, (C;-Cylalkyl, va halo(C;-
C,)alkyl. Theo mét phuong 4n khéc, sang ché d& cép dén hop chét c6 cong thic (1)
trong do R! 14 pyridinyl, pyridazinyl, pyrazinyl, hodc pyrimidinyl, ma mdi trong sb
ching tuy y dugc thé bing mét hodc hai phan tir thé ddc 14p duge chon tir metyl,
triflorometyl, hydroxyl, oxo, metoxy, etoxy, isopropyloxy, isobutyloxy,
diflorometoxy, triflorometoxy, va xyclopentyloxy. Theo m{t phuong 4n cu thé, séng
ché & cép dén hop chét c6 cong thirc (I) trong d6 R' 1a 6-metylpyridin-3-yl,
2-metoxy-6-metylpyridin-3-yl, 1-metyl-6-o0x0-1,6-dihydropyridin-3-yl,
2-metylpyrimidin-5-yl,  2-etylpyrimidin-5-yl, = 2-metoxypyrimidin-5-yl, = ho#c
5-metylpyrazin-2-yl. Theo mét phuong 4n cu thé khac, sang ché d& cip dén hop chit
c6 cong thac (I) trong do R' 1a 6-metylpyridin-3-yl, 1-metyl-6-oxo-1,6-
dihydropyridin-3-yl, hodc 2-metylpyrimidin-5-yl.
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Theo m6t phuong 4n cu thé, séng ché dé cap dén hop chét c6 cong thie (I) hodc
mudi duge dung ciia ching trong dé:

X 1a CH hogc CR%;

R! 14 (C;-Cy)alkyl, hydroxy(C;-Cy)alkyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, azetidinyi, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl,
trong d6 phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, 'pyrimidinyl, ho#c triazinyl néu trén ty y duoc thé bing mét
hoac hai phﬁn tir thé doc 18p dugc chon tir clo, brom, metyl, etyl, triflorometyl, oxo,
hydroxyl, metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy; va

R? 1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, azetidinyl, oxetanyl,
pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
tetrahydropyranyl, -NHC(O)xyclopropyl, -NHC(O)xyclobutyl, -NHC(O)xyclopentyl,
hodc -NHC(O)xyclohexyl. ‘

Theo mdt phuong 4n cu thé, sang ché @ cap dén hop chét c6 cong thire (I) hoic
mudi duge dung ciia ching trong dé:

X 14 CH hoic CR%;

_ R! 1 (C;-Cyalkyl, hydroxy(C;-C4)alkyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl,
trong d6 phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl néu trén tuy y dugc thé bang mot
hoac hai phén tir thé doc 14p dugce chon tir clo, metyl, triflorometyl, oxo, hydroxyl,
metoXy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va

xyclopentyloxy; va
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R? 1a xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, azetidinyl, oxetanyl,
pyrolidinyl, piperidinyl, piperazinyl, morpholinyl, thidmorpholinyl,
tetrahydropyranyl, -NHC(O)xyclopropyl, -NHC(O)xyclobutyl, -NHC(O)xyclopentyl,
hodc -NHC(O)xyclohexyl. '

Theo mét phuong 4n cu thé, séng ché dé cap dén hop chét c6 cong thire (I) hodc
mudi duge dung cia ching trong do:

X 1a CH; va

R! 13 (C;-Cy)alkyl, hydroxy(C;-C4)alkyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpﬁblinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl, imidazolyl,
pyrazolylﬂ,:" triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl,
trong dé phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl,
pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl néu trén tuy y dugc thé bang mot
hodc hai phé‘m tir thé doc 1ap dugce chon tir clo, metyl, triflorometyl, oxo, hydroxyl,
metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va
xyclopentyloxy.

Theo mét phuong 4n cu thé, sang ché dé cap dén hop chit c6 cong thirc (I) hoic
mudi duge dung ciia ching trong do:

X1aN;

R! 14 (C;-Cyalkyl, hydroxy(C;-C4)alkyl, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, azetidinyl, oxetanyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, tetrahydropyranyl, phenyl, furanyl, thienyl, pyrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, ho3c triaziny],
trong d6 said phenyl, furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl,
pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, hodc triazinyl tuy y duoc thé bang mot
hodc hai phﬁn tr thé doc 18p dugc chon tir clo, metyl, triflorometyl, oxo, hydroxyl,
metoxy, etoxy, isopropyloxy, isobutyloxy, diflorometoxy, triflorometoxy, va

xyclopentyloxy.
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Sang ché ciing d& cip dén hop chit ma duge minh hoa trong phén vi du thue
hién sang ché.
Céc hop chét cu thé cia sang ché bao gdm: :
4-amino-6-(1-(oxetan-3-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
JI[1,4]oxazepin-S(6H)-on;
4-amino-6-(1-(3-(triflorometoxy)phenyl)-1 H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-xyclobutyl-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8- |
dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-hydroxy-2-metylpropyl)- 1 H-indol-5-yl)-7,8-
dihydropyrimido[5,4-fj[1,4]0xazepin—5(6H)-on;
4-amino-6-(1-(2-(triflorometoxy)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-/]{1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-metoxy-4-(triflorometyl)phenyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; |
4-amino-6-(1-(3-(diflorometoxy)phenyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on;
4-amino-6-(1-(3-isobutoxyphenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-isopropoxyphenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3,5-diclorophenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3,5-diclorophenyl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2,3-diclorophenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-yl)-7,8-
 dihydropyrimido[5,4-][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(6-metylpyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
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4-amino-6-(1-(1-metyl-6-0xo0-1,6-dihydropyridin-3-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-hydroxyphenyl)- 1 H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-hydroxyphenyl)-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-etoxyphenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(5-metyl-1,3 4-oxadiazol-2-y1)-1 H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(7-xyclopropyl-l-propyl-1H—indol—5-yl)-7,8-dihydropyrimido[5,4;
f1[1,4]oxazepin-5(6H)-on; |
N-(5-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-6(5 H)-yl)-1-(2-
metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit;
4-amino-6-(1-isopropyl-7-morpholino-1H-indol-5-yl1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
N-(5-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-6(5 H)-yl)-1-
isopropyl-1H-indol-7-yl)xyclopropancarboxamit;
4-amino-6-(7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol- S-yl) 7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-etylpyrimidin-5-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3-clo-2-metoxyphenyl)-1H-indol-5-yl)-7,8- d1hydropyr1rn1do[5 4-
f1[1,4]oxazepin-5(6H)-on; |
4-amino-6-(1-(2-metoxy-4-metylphenyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(tetrahydro-2 H-pyran-4-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
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4-amino-6-(1-(2-metoxy-6-metylpyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f[14]oxazepin-5(6H)-on;

hoacnnﬁiduchungcﬁané.

Séang ché ciing @& cép dén cac hop chit sau

4-amino-6-(1-(2-metoxypyrimidin-5-yl)-1 H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; ‘

4-amino-6-(1-(2-etylphenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
/1[1,4]oxazepin-5(6H)-on; '

4-amino-6-(1-(5-metylpyrazin-2-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(5-metyl-4H-1,2,4-triazol-3-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-bromo-3-metoxyphenyl)-1H-indol-5-yl1)-7,8-
dihydropyrimido[5,4-7][1,4]oxazepin-5(6H)-on;
4-amino-6-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; A _
4-amino-6-(1-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1 H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-metoxy-2-metylpropyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(7-xyclopropyl-1-(2-hydroxy-2-metylpropyl)- 1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; va
4-amino-6-(7-xyclopropyl-1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;

hoécrnuéiduchungcﬁachﬁng.

Ngudi ¢6 hiéu biét trung binh trong linh vurc hiéu ring hop chét theo sang ché
6 thé co tén khac khi ph?m mém dit Atén khéac dugc sir dung.

Séang ché cling d& cap dén hop chét éé'céng thirc (I) hodc hop chat bét ky trong
sb cac hop chét dugc léy lam vi du, hodc mudi dugc dung cua chung, dé sir dung trong
didu tri bénh. Cu thé 13, dé st dung trong diéu tri bénh do Axyl coenzym A:
diaxylglyxerol axyltransferaza 1 (DGAT-1) lam trung gian, nhu bénh béo phi, cac réi
loan lién quan dén bénh béo phi, dang ting triglyxerit huyét do mic phai hoic do di
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truyén (ting lipit huyét typ 1, typ 5) hodc réi loan lién quan dén ting lipoprotein huyét,
thé nhi trz?'lp-huyét, r6i loan m& mau, viém gan nhiém mé khong do rugu, dai thao
duong, khang insulin, hdi ching chuyén héa, bién cb tim mach, viém hong, 16ng phat
trién qua mirc (bao gdm cac hoi chimg lién quan dén chimg r4m 16ng), hoi chimg thin
hu, ching xo héa nhu chimg xo héa co tim, thén va gan, nhiém virut viém gan C va
mun trimg c4 hodc cic réi loan vé& da khac. Cu thé 13, sang ché & cip dén hop chét ¢6
cong thirc (I), hodc hop chét bit ky trong sb cic hop chét duge 14y lam vi du, hodc
mubi duge dung cua ching, dé sur dung trong vi€c diéu tri bénh béo phi.

Séng ché ciing @ cép dén hop chét c6 cong thirc (I) hoic hop chit bit ky trong
sb céc hop chit dugc léy lam vi du, hoic mubi dugc dung ctia ching, dung lam thude.
Sang ché ciing d& cap dén hop chét c6 cong thirc (I) hodc hop chat bit ky trong sb cac
hop chit duoc léy lam vi du, hodc mudi dugc dung cda ching, dé bao ché thubc diéu
tri bénh béo phi.

Théng thudng, nhung khéng hoan toan, mubi theo sang ché 12 mubi dugc dung.
Mubi bao ham trong pham vi thuét ngit “mudi dugc dung” dung dé chi mubi khéng
ddc cda hop chét theo sang ché. Mudi cia hop chit dugc boc 16 chira amin bazo hoic
nhém chire bazo khac c6 thé duge didu ché bang phuong phép thich hop bat ky da biét
trong linh vurc nay, bao gdm viée xtr Iy bazo tir do béng axit v6 co, nhwr axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va tuong tu, hodc béng axit
hitu co nhu axit axetic, axit trifloaxetic, axit maleic, axit sucxinic, axit mandelic, axit
fumaric, axit malonic, axit pyruvic, axit oxalic, axit glycolic, axit salixylic, axit
pyranosidyl, nhu axit glucuronic hodc axit galacturonic, axit alpha-hydroxy, nhu axit
xitric hodc axit tartaric, axit amin nhu axit aspartic hodc axit glutamic, axit thom nhu
axit benzoic .hoéc axit xinamic, axit sulfonic, nhu axit p-toluensulfonic, axit
metansulfonic, axit etansulfonic hodc tuong tu. Vi du vé mubi dugc dung bao gE“)m
sulfat, pyrosulfat, bisulfat, sulﬁt, bisulfit, phosphat, clorua, bromua, iodua, axetat,
propionat, decanoat, caprylat, acrylat, format, isobutyrat, caproat, heptanoat, propiolat,
oxalat, malonat sucxinat, suberat, sebacat, fumarat, maleat, bu;cyn-l,4-dioat, hexyn-
1,6-dioat, benzoat, clobenzoat, mety}benzoat, dinitrobenzoat, hydroxybenzoat,
metoxybenzoat, phthalat, phenylaxetat, phenylpropionat, phenylbutrat, xitrat, lactat,
O-hydroxybutyrat, glycolat, tartrat mandelat, va sulfonat, nhu xylenesulfonat,

metansulfonat, propansulfonat, naphtalen-1-sulfonat va naphtalen-2-sulfonat.
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Mudi cia hop chit dugc boc 16 chira axit carboxylic hodc nhém chirc axit khac
c6 thé duoc didu ché bing cach cho phan tmg véi bazo thich hop. Mudi dugc dung nay
c6 thé duge diéu ché b?mg bazo ma tao ra cation dugc dung, ma bao gf‘)m mubi kim
loai kiém (dc biét 1a natri va kali), mudi kim loai kiém thé (dic biét 1 canxi va
magié), mudi nhém va mudi amoni, ciing nhu mubi duge didu ché tir bazo hitu co sinh
ly dung nhu trimetylamin, trietylamin, morpholin, pyridin, piperidin, picolin,
dixyclohexylamin, N,N’-dibenzyletylendiamin, 2-hydroxyetylamin, bis-(2-
hydroxyetyl)amin, tri-(2-hydroxyetyl)amin, procain, dibenzylpiperidin,

~dehydroabietylamin, N,N’-bisdehydroabietylamin, glucamin, N-metylglucamin,
collidin, cholin, quinin, quinolin, va axit amin thidt yéu nhu lysin va arginin.

Mudi khéac, ma khong phai dugc dung, c6 thé dugc st dung dé diéu ché hop
chit theo sang ché va mubi nay cin dugc xem 1a tao nén mdt khia canh khéc cia sang
ché. Cac mubi nay, vi du nhu oxalic hodc trifloaxetat, trong khi ban than chiing khéng
phai 12 dugce dung, cé thé hitu ich @ diéu ché muédi hiru ich 1am chét trung gian dé thu
duogc hop chét theo sang ché va mubi duge dung ciia ching.

Nhu duoc st dung trong ban md ta nay, thuat ngir “hop chét c6 cong thirc (I)”
hodc “hop chét c6 cong thirc (I)” dung dé chi mot hoic nhiéu hop chét theo cong thirc
(I). Hop chét c6 cong thire (I) ¢6 thé tdn tai & dang rin hoic l1ong. O thé rin, n6 c6 thé
tdn tai & dang tinh thé hoic phi tinh thé, hoic dudi dang hdn hop cia ching. Ngudi c6
hidu biét trung binh trong linh vuc hiéu rang solvat dugc dung c6 thé dugc tao ra dbi
v6i hop chét tinh thé va phi tinh thé. D6i véi solvat tinh thé, phan tir dung méi dugce
két hop vao mang tinh thé trong qué trinh tinh thé hoéa. Solvat.c6 thé bao gdm dung
moéi khéng chira nuéc nhu, nhung khéng chi giéi han &, etanol, isopropanol, DMSO,
axit axetic, etanolamin, ho#c etyl axetat, hodc chung c6 thé chira nudce lam dung moi
ma dugc két hop vao mang tinh thé. Solvat trong d6 nuée 1a dung méi duge két hop
vao mang tinh thé thudng dugc goi 1a " hydrat". Hydrat bao gdm hydrat theo hé s ty
lwgng ciing nhu ché phim chira lugng nudc thay dbi. Sang ché bao gbm tit ca cac
solvat nay.

4 Ngudi c6 hiéu biét trung binh trong linh vire ciing hidu ring hop chit cu thé
theo sang ché ma tbn tai & dang tinh thé, bao g0m céc solvat khdc nhau cia né, c6 thé
¢6 hién tugng da hinh (tirc 13 kha ning xuét hién theo cac cdu tric tinh thé khic nhau).

Céc dang tinh thé khac nhau nay thudng duoc goi 1a “chét da hinh”. Sang ché bao gdm
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tAt ca cAc chét da hinh nhu vay. Chét da hinh c¢6 cing thanh phin héa hoc nhung khéc
-v& hinh dang ngoai, sy bd tr hinh hoc, va cic dic tinh mb ta khac vé trang thai tinh thé
rin. Chét da hinh, vi vy, c6 thé c6 c4c tinh chat vat Iy khéc nhau nhu hinh dang, mét
5, do cimg, kha ning bién dang, tinh 8n dinh v tinh tan. Chét da hinh thudng c6
diém chay, phd IR, va mAu nhidu xa bot tia X khéc nhau, ma c6 thé dugc sit dung dé
nhén dang. Ngudi c6 hiéu biét trung binh trong linh vuc s& hiéu ring c4c chét da hinh
khac nhau c6 thé duge diéu ché, vi du bang cach thay dbi hoic didu chinh diéu kién
phan tng hoic chit phan tng dugc sir dung d& didu ché hop chét. Vi duy, thay dbi vé
nhiét d6, 4p sudt hoic dung méi c6 thé tao thanh chit da hinh. Ngoai ra, mot chét da
hinh ¢6 thé tu chuyén héa thinh mot chét da hinh khéc duéi céc diéu kién nhét dinh.

Hop chét c6 cong thirc (I) hodic mubi ctia n6 c6 thé tdn tai & dang ddng phan 1ap
thé (vi du, dang chira mét hodc nhidu nguyén tir cacbon khong d6i ximg). Chat ddng
phén lap th8 riéng r& (chit ddng phan déi hinh va chét d@ng_phﬁn phi déi hinh) va hén
hop cua céc chit ddng phén nay dugc bao ham trong pham vi cla sdng ché. Tuong tu,
can hiéu ring hop chit hoic mudi ¢6 cong thire (I) ¢6 thé tdn tai & dang hd bién ngoai
dang dugc thé hién theo cong thirc va cdc dang ndy cling bao ham trong pham vi cia
sang ché. Cin hiu ring sang ché bao gdm tit ca cac hdn hop va nhém phu ciia nhém
cu thé duoc dinh nghia trén day. Pham vi clia sing ché bao gém hdn hop ciia chét déng
phén 1ap thé ciing nhu chét ddng phan d6i hinh dugc tinh ché hogic hdn hop duge lam
gidu chit ddng phan dbi hinh hoic phi dbi hinh. Can hiéu ring séng ché bao gbm tit ca
c4c hén hgp va nhém phu ctia cdc nhém cu thé duoc dinh nghia trén day.

Sang ché ciing bao gém hop chit dugc danh diu ddng vi, ma gidng véi hop
chét duoc thé hién & cong thuc (I) va duéi ddy, nhung thuc té 12 mdt hodc nhiéu
nguyén tir dugc thay thé bing nguyén tir c6 khéi lwong nguyén tir hoic sb khébi khac
vé6i khéi lugng nguyén tir hoic s6 khéi thong thudng dugc tim thiy trong tu nhién. Vi
du vé chét ddng vi ma c6 thé dugc két hop vao hop chit theo sang ché va mudi dugc
dung cda ching bao gbm chét ddng vi cia hydro, cacbon, nito, oxy, phospho, Iuu
huynh, flo, iét, va clo, nhu 2H, *H, 'C, BC, C, N, "0, 0, *'p, P, **s, ¥'F, *C],
1237 3 125,

Hop chét theo sang ché va mubi dugc dung cta hop chit ndy ma chira chit
ddng vi néu trén va/hoic chét déng vi khac ctia nguyén tir khac 13 thudc pham vi cla

sang ché. Hop chét dugc d4nh ddu ddng vi theo sang ché, vi du hop chéit ma két hop
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chét déng vi phong xa nhu H hoéc 1C, 1a hitu ich trong thir nghiém thubc va/hoic thir
nghiém phan phdi mé nén. Chit ddng vi triti héa, tirc 13, *H, va cacbon-14, tirc 13, 1C
1a dc biét duoc wu tién vi d& didu ché va d& phat hién. Chét ddng vi ''C va '*F 1a dic
biét hitu ich trong PET (positron emission tomography-chup xa hinh ct 16p positron),
va chit ddng vi 1257 dac biét hiru ich trong SPECT (single photon emission
computerized tomography-chup cit 16p bang birc xa don photon), tit ca déu hiru ich’
trong viéc chup anh ndo. Ngoai ra, viéc thé bang chét ddng vi ning hon nhu dotori, tirc
13, 2H, ¢6 thé thu dugc hiéu qua nhét dinh trong diéu tri do tinh én dinh vé trao dbi chit
16n hon, vi du thdi gian ban hiy in vivo ting hodic yéu ciu vé lidu luong giam va, vi
thé, c6 thé dugc wu tién & mot sb truong hop. Thong thudng, hop chit dugc dénh diu
ddng vi c6 cong thirc (I) va hop chét theo sang ché dudi day co thé duoc diéu ché bang
cach thuc hién quy trinh diroc boc 16 trong so d6 va/hoic trong vi du duéi ddy, bang
cach thay thé chét phan tng dugc dénh ddu ddng vi c6 ban sén cho chit dugc dénh du
~ phi déng vi.

Dinh nghia

Céc thuit ngir dugc st dung véi nghia dd dugc thira nhén. Cic dinh nghia duéi
day dugc hiéu 12 nhdm 13m o, nhung khong chi giéi han & viéc lam rd, thuét ngir dugce
dinh nghia.

Nhu dugc sit dung trong ban mo ta nay, thuat ngir "alkyl" 1a gbc hydrocarbon
no, mach thing hoic mach nhéanh cé sb nguyén tir cacbon cu thé. Thuat ngir
"(C;-Cy)alkyl" ding dé chi gbc alkyl chira tir 1 dén 4 nguyén tir cacbon. Alkyl dugc
Jdy 1am vi du gbm, nhung khong chi gi6i han & metyl, etyl, n-propyl, isopropyl, -
butyl, isobutyl, s-butyl, va r-butyl.

" Khi thuat ngit "alkyl" dugc sir dung két hop véi nhém phén tir thé khéc, nhu
"halo(Cy-Cy)alkyl" hodc “hydroxy(C,-Cy)alkyl”, thuédt ngit "alkyl" du tinh bao ham
gbc hydrocarbon mach thing hoic mach nhénh héa tri hai, trong d6 diém gén két 1a
thong qua gdc alkyl. "halo(C;-Cy)alkyl" ding @& chi gbc c6 mdt hodc nhiéu nguyén tir
halogen, ma c6 thé gidéng nhau hoic khéc nhau, & mét hoic nhiéu nguyén tir cacbon c6
géc alkyl chira tir 1 dén 4 nguyén tir cacbon, ma co géc cacbon mach théng hodc mach
nhanh. Vi du v& nhém "halo(C;-Cy)alkyl" hitu ich trong sang ché bao gdm, nhung
khong chi gidi han &, -CHF, (diflometyl), -CF3 (triﬂorofnetyl), -CCl; (triclometyl),
1,1-difloetyl, 2,2,2-trifloetyl, va hexafloisopropyl. Vi du vé& nhém “hydroxy(C;-
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Cy)alky]l” hitu ich trong sang ché bao gbm, nhung khéng chi gidi han &, hydroxymetyl,
hydroxyetyl, va hydroxyisopropyl. |

Nhu duge sir dung trong ban mé ta nay, thuét ngit “xycloalkyl” ding dé chi
vong hydrocarbon vong, no, khong thom, chira s6 nguyén tir cacbon cu thé. Thuat ngit
“(C5-Cy)xycloalkyl” ding dé chi vong hydrocarbon vong khong thom c6 tur ba dén bay
nguyén tir cacbon trén vong. Nhom “(C;-C;)xycloalkyl” duge léy lam vi du hiru ich
trong sang ché bao gbm, nhung khong chi giéi han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, va xycloheptyl.

“Alkoxy” ding d& chi nhém chira gbc alkyl, dugc dinh nghia & trén, duoc gin
" két bing nguyén tir lién két oxy. Thuat ngit “(Ci-Cy)alkoxy” ding @& chi géc
hydrocarbon mach thing hozc mach nhénh c6 it nh4t 1 va nhiu nhét 4 nguyén tir
cacbon dugc gin két qua nguyén tir lién két oxy. Nhém “(C;-C,)alkoxy” duge ldy 1am
vi du hitu ich trong séng ché bao gdm, nhung khong chi gi6i han &, metoxy, etoxy,
n-propoxy, isopropoxy, n-butoxy, s-butoxy, isobutoxy, va z-butoxy.

Thuét ngtt “halo(C;-Cy)alkoxy” dung dé chi gbc hydrocarbon mach thing hoic
mach nhanh, c6 it nhét 1 va nhidu nhit 4 nguyén tir cacbon véi mot hozc nhiéu nguyén
tir halogen, ma c6 thé giéng nhau hodc khac nhau, gin véi mot hodc nhiéu nguyén tir
cacbon, ma gbc dwoc gin két qua mot nguyén tir lién két oxy. Nhém
“halo(C;-Cy)alkoxy” duoc iy lam vi du hitu ich trong sing ché bao gdm, nhung
khong chi giéi han &, -OCHF, (diflorometoxy), -OCF; (triflorometoxy),
va -OCH(CF), (hexafloisopropoxy).

“Xycloalkoxy” dimg dé chi nhém chira. gbc xycloalkyl, duoc dinh nghia & trén,
gén két qua nguyén tit lién két oxy. Thuit ngit “(Cs-C;)xycloalkoxy” ding dé chi vong
hydrocarbon vong khéng thom, no, c6 tir ba dén by nguyén tir cacbon trén vong dugc
gén két qua nguyén tir lién két oxy. Nhém “(Cs-C;)xycloalkoxy” dugc ldy 1am vi du
hitu ich trong séng ché bao gdm, nhung khéng chi gi¢i han &, xyclopropyloxy,
xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, va xycloheptyloxy.

Nhu dugc str dung trong ban mo ta ndy, “halogen” hodc “halo” ding dé chi F,
Cl, Br, hoic L. “Oxo” 1a gbc oxy c6 lién két d6i; vi du, néu duoc gén két truce tiép voi
nguyén tr cacbon, tao thanh gbc cacbonyl (C = O). "Hydroxy" hoic “hydroxyl” ding
dé chi gbc -OH. Nhu duge st dung trong ban mé ta nay, thuét ngit “xyano” ding dé
chi nhém -CN.
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Nhu dugc st dung trong ban md ta nay, "heteroxycloalkyl cé 4 dén 6 canh" 12
nhém hoédc géc chtra géc don vong, hoa tri mt, khéng thom, ma no hoédc no mot phén,
chtra 4, 5, hodc 6 nguyén ti tao vong, ma bao gém mdt hodc hai nguyén tir khac loai
doc -14p duoc chon tur oxy,luﬁ huynh, va nito.. Vi du minh hoa vé nhém
heteroxycloalkyl c6 4 dén 6 canh hitu ich trong sang ché bao gdm, nhung khéng chi -
gi¢i han ¢ azetidinyl, oxetanyl, pyrolidinyl, pyrazblidinyl, pyrazolinyl, imidazolidinyl,
imidazolinyl, oxazolinyl, thiazolinyl, tetrahydrofuranyl, dihydrofuranyl, 1,3-
dioxolanyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, tetrahydropyranyl,
dihydropyranyl, 1,3-dioxanyl, 1,4-dioxanyl, 1,3-oxathiolanyl, 1,3-oxathianyl, va 1,3-
dithianyl.

Nhu duoc st dung trong ban mé ta nay, "heteroaryl c6 5 hodc 6 cgnh" 1a nhém
hoic gbe chira gbc don vong héa tri mot thom, chita 5 hodc 6 nguyén ti tao vong, bao
g6m it nhit mot nguyén tir cacbon va 1 dén 4 nguyén tir khac loai doc lap dugce chon
tir nito, oxy va luu huynh. Nhom heteroaryl ¢6 5 canh dugc chon chira mgt nguyén tir
tao vong khic loai 1a nito, oxy, hodc luu huynh, va tuy y chira thém 1, 2, hodc 3
nguyén tr tao vong nito. Nhom heteroaryl c6 6 canh duoc chon chira 1, 2, hodc 3
nguyén tir tao vong khéc loai. Vi du minh hoa vé nhém heteroaryl c6 5 hodc 6 canh
hitu ich trong séng ché bao gdm, nhung khong chi gi6i han & furanyl, thienyl, pyrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, thiaiolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, va triazinyl.

Nhu duge st dung trong ban mo ta nay, thuit ngit “tiy y” cé nghia 1a (céc)
truong hgp duge mo ta cod thé xay ra hodc co.thé khong x4y ra, va bao gdm ca (cic)
trudong hop xay ra va (cac) trudng hop khong xay ra.

Thuét ngit “ddc 14p” c6 nghia la néu nhidu hon mét phan tir thé duge chon tir sb
phén tir thé c6 thé, cac phan tir thé nay c6 thé 13 gibng nhau hozc khic nhau. C4c dinh
nghia khéc cho cdc nhém khac nhau va cic nh6m phin tir thé ¢6 cong thire (1) dugc @&
cép trong ban md ta nay dugc diung d& mo ta mot cach cu thé timg loai hop chét da
duoc boc 10 trong ban mo ta nay, mot cach riéng r&, cling nhu cdc nhém gdm mét hoic
nhiéu loai hop chat. Pham vi clia séng ché bao gbdm su két hop bat ky trong s cc dinh
nghia vé& nhém va nhém phén tir thé nay. |

Dugc phdm
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Sang ché ciing dé cap dén duoc phim (con duoc goi 1a ché pham dugc) chia
hop chét co cong thirc (I) hodc mudi dugc dung ctia nd, va mot hodc nhiéu ta duge
(con dugc goi 1a chit mang va/hodc chét pha lodng trong cac linh vuc dugc). T4 duoc
1a duoc dung véi nghia 13 twong hop véi thanh phin phdi ché khac va khong ddc hai
cho nguoi st dung (tirc 1a, bénh nhan).

Theo mot khia canh khéac, sang ché dé cép dén quy trinh bao ché duoc phém
bao g@)m vi€c tron (hodc pha trdn) hop chét c6 cong thure (I) hoac mudi dugc dung cua
né, véi it nhat mot ta duoc.

Dugc phdm c6 thé & dang lidu don vi chua lugng dinh trudc thanh phan hoat
tinh trén mét liéu don vi. Pon vi nay c6 thé chtra lwong hitu hiéu diéu trj coa hop chét
c6 cong thue (I) hodc mubi duoc dung cta no, hoic ph?ln c6 liéu hitu hiéu diéu tri sao
cho nhiéu dang lidu don vi ¢6 thé dugc sir dung & thoi gian nhét dinh dé dat duoc hiéu
qua diéu tri mong mudn. Ché phém lidu don vi duge wu tién 1a cac ché phim chira liéu
dung hang ngay hoic lidu phy, nhu dugc dé cap trén day, hodc phan thich hop cia no,
chtra thanh phin hoat tinh. Ngoai ra, dugc phdm nay c6 thé dugc diéu ché bang
phuong phap bt ky trong sb cac phuong phap d3 biét trong linh vuc duoc.

Dugc pham c6 thé dwoc bao ché dé si dung bang céach thirc thich hop, vi du,
qua duong miéng (bao gdm trong miéng hodc dudi ludi), qua truc trang, qua miii, khu
tri (bao gdm trong mi¢ng, dudi ludi hodc qua da), trong &m dao, hodc ngoai duodng
tiéu héa (bao gdbm dudi da, trong co, trong tinh mach hoic trong da). Ché phim nay c6
thé dugc bao ché bing phuong phép bit ky da biét trong linh vuc dugc, vi du, bang
cach cho thanh phan hoat tinh két hop vdi (céc) ta duoc.

Khi duge bao ché dé st dung qua duong miéng, dugc phim co thé & dang don
viriéng r€ nhu vién nén hodc vién nang, bot hodc hat, dung dich hoic huyén phu trong
chét 16ng h¢ nuéc hodc khong phai hé nudce; dang bot hodc dang kem c6 thé an duoc;
hodc dang nhil twong 16ng dau trong nudc hoic dang nhii twong léng nude trong dau.
Hop chit hodc mubi cia no6 theo sang ché hodc dugc phim theo sang ché ciing c6 thé
duoc két hop vao san pham keo, banh qué, va/hoic ché phim dinh dudi ludi dé su
dung dudi dang thudc “tan nhanh”.

Vi dy, dé st dung qua duong miéng & dang vién nén hodc vién nang, thanh

phén hoat tinh c6 thé dugc két hop véi chét mang tro dugc dung khong doc, dung qua
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duong miéng nhu etanol, glyxerol, nudc, va chét mang tuong tu. Nlﬁn chung, dang bot
hodc hat duge bao ché bﬁng céach nghién lién tuc h¢p chit d@én c& hat min thich hop va
tron véi chét mang dugc thich hgp nhu hydrat cacbon c6 thé an dugc, nhu, vi du, tinh
b6t hodc manitol. Chét tao huong, chit bao quan, chét phén tén, va chit tao mau ciing
c6 thé c6 mit.

Vién nang c6 thé duoc tao ra bang céch bao ché hdn hop dang bdt, nhu da mbd
ta trén ddy, va dugc nap vao vd nang lam bang gelatin hodc nguyén liéu khac ngoai
gelatin. Chét 1am ting tinh chay va chét 1am tron nhu colloidal silica, talc, magié
stearat, canxi stearat, solid polyetylen glycol c6 thé duoc bd sung vao hdn hop bot
truée khi bao nang. Chét gdy ra hoic chit 1am tan nhu thach, canxi cacbonat hoc natri
cacbonat ciing c6 thé dioc b sung dé cai thién do kha dung ctia dugc phdm khi vién
nang nay dugc tiéu hoa.

| Ngoai ra, néu mudn hoic cin thiét, chét két dinh, chit lam trom, chét gdy 1d, va
chét tao mau thich hop ciing c6 thé dugc két hop vao hén hop. Chét két dinh thich hop
bao g(‘“)m tinh bot, gelatin, dudong tu nhién nhu glucoza hodc beta-lactoza, chit 1am
ngot tir ngd, gdm tu nhién va téng hop nhu keo acacia, nhya tragacan, hodc natri
alginat, carboxymetylxenluloza, polyetylen glycol, sap, va cac chit trong ty. Chét 1am
tron dugc sir dung trong nhiing darig liéu nay bao gém, vi du, natri oleat, natri stearat,
magié stearat, natri benzoat, natri axetat, natri clorua, va cac chit twong tu. Chét gay ra
bao gbm, nhung khéng chi gi¢i han &, tinh bdt, metyl xenluloza, thach, bentonit, gom
xéntan, va cac chét twong tur.

Vién nén.c6 thé duogc bao ché, vi du, bing cach biao ché hén hop bdt, tao hat
ho#c nghién, bd sung chit 1am tron va chét gy 13, va ép thanh vién nén. Hon hop bot
c6 thé dugc bao ché b'flng cach trdn hop chét, dugc nghién nhd mot cach thich hop, véi
chét pha lodng ho#c bazo nhu dugc md ta trén day, va mdt céch tiy ¥, v6i chét két
dinh nhu carboxymetylxenluloza, va aliginat, gelatin, hodc polyvinyl pyrolidon, chit
lam chdm hoa tan nhu parafin, chit ting cuong su tai hip thu nhu mudi bac bén,
va/hoic chit hip phu nhu bentonit, kaolin, hoic dicanxi phosphat. Hén hop bt c6 thé
duoc tao hat 4m v&i chat két dinh nhu xi-r6, tinh bt nhio, thuéc nhiy dang keo hoic
cac dung dich chira cic chit dang xenluloza hodc polyme, va ép ching qua rdy. Theo
mét phuong 4n tao hat khic, hén hop bot cb thé duge chay qua may tao vién va két

qua 1a vién dugc tao ra khong hoan toan bi phé v& thanh hat. Hat nay ¢6 thé dugc 1am
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tron d& ngan ngira su két dinh v6i khuén tao vién nén bang cach bd sung axit stearic,
mudi stearat, talc hoic dau khoang. Hon hop dugc lam tron nay sau d6 duoc ép thanh
vién nén. Hop chit hodc mudi theo sang ché ciing ¢6 thé duge két hop véi chit mang
tro chay tir do va dugc nén tryc tiép thanh vién nén ma khéng cén trai qua budc tao hat
hoéc tao vién. Lép béo vé trong subt hodc m& duc bao gdm 16p boc kin lam tir nhya
kién, 16p pht dwdng hodc chét polyme, va 16p phii bong bing sap c6 thé duge d cép.
Chét tao mau c6 thé dugc bd sung vao 16p phit nay dé phan biét cac dang lidu don vi
‘khéc nhau. | _

Dang léng ding qua dudng miéng nhu dung dich, xi-r6, va cdn ngot c6 thé
duoc bao ché & dang liéu don vi sao cho lugng da cho chira lugng dinh trude cia
thanh phé‘m hoat tinh. Xi-rd co thé dugc bao ché, bﬁng cach hoa tan hop chit hoic
mudi ciia né theo sang ché trong dung dich nudc dugc tao hwong thich hop, trong khi
cdn ngot duge biao ché bang cach sir dung td dugc 1éng dang cdn khong doc. Huyén
phi ¢6 thé thuong dugc bao ché bing c4ch phén tén hop chit hosic mudi cia né theo
sang ché trong ta dugc khong doc. Chét 1am tan va chit nhii héa nhu ruou isostearyl
duge etoxyl héa va polyoxy etylen sorbitol éte, chit bao quéan, chit phu gia tao hwong
nhu tinh du bac ha, hoic chét 1am ngot tu nhién, sacarin, hodc chét 1am ngot nhan tao
khéc; va céc chét trong tir ¢ thé duoc bd sung.

Trong d6 thich hop néu, ché phim liéu don vi dé sir dung qua dudng miéng c6
thé dugc bao vi nang. Ché phﬁm nay ciing c6 thé dugc bao ché dé kéo dai hodc 1am
cham viéc giai phéng, vi du, bang cach phu hoic bao két nguyén liéu hat trong céc
polyme, sép hodc céc.chét twong tu.

Theo séng ché, vién nén va vién nang 1a dugc uu tién cho viéc bao ché dugc
phém.

Nhu dugc st dung trong ban md ta nay, thuat ngir “diéu tri” ding dé chi viéc
]am thuyén giam tinh trang bénh Iy cu thé, loai bd hoic 1am gidm mdt hodc nhiéu triéu
ching cua tinh trang bénh ly, 1am chdm hodc l1am gidm su tién trién cia tinh trang
bénh ly, va phong ngira hoc 1am chim sy xuét hién sém ctia tinh trang bénh 1y & bénh
nhén hodc d6i trgng da dugc chin dodn hoic da bi bénh trude dé.

Séng ché mé ta phuong phap diéu tri cho dong vét c6 vii, dic biét 1 ngudi, bi
mac cac bénh béo phi, dai thdo dudng, cao huyét ap, trAm cam, lo 4u, nghién ma tiy,

nghién thudc, hoic két hop céc bénh nay. Viéc diéu tri bao gdm bude sir dung luong
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hitu hiéu diéu trj ciia hop chét c6 cong thire (I) hodc mudi duge dung ctia né cho dong
vat ¢6 vi, dic biét & nguoi. Viéc didu tri bao gdm budc sir dung lugng hitu hidu diéu
tri duge phdm chira hop chit c6 cong thuc (I) hoic mudi duge dung cia né, cb tic
dung diéu tri cho dong vat c6 v, dic biét & ngudi.

Nhu dugc st dung trong ban mo ta nay, thuat ng "lugng hitu hi€u" cé nghia 1a
luong cda dugc chét hodc chét c6 tinh chét dugc 1y ma tao ra dép ung sinh hoc hodc y
hoc cia mo, toan than, dong vat hodc ngudi can diéu tri, vi du, b&i nha nghién ciu
ho#c bac s¥ 1dm sang. 4

Thuét ngit “lugng hitu hiéu diéu tri” c6 nghia 14 luong bat ky ma, khi so véi dbi
tuong twrong Ung 1a ngudi ma khéng nhan lugong nay, rhang lai su cai thién trong viéc
diéu tri, 1am lanh hoic 1am thuyén giam bénh, rdi loan hoic phan ung phu hodc su
giam tSc @6 cai thién bénh hoidc rdi loan. Pham vi cia thuit ngir nay cling bao ham
lugng hitu hiéu cai thién chirc ndng sinh l§ binh thudng. D& st dung trong liéu phép
diéu tri bénh, luong hitu hiéu diéu tri ciia hop chét c6 coéng thirc (I) cling nhu mudi ctia
n6 ¢6 thé dugc st dung & dang chét héa hoc thd. Ngoai ra, hoat chét c6 thé & dahg
duge phAm. Trong khi c6 kha ning 13, dé sir dung trong diéu trj bénh, lugng hitu higu
diéu tri coa hop chét c6 céng thirc (I) hodc mudi duge dung cua né co thé dugc su
dung & dang chét hoa hoc thé, né thuong c6 mit & dang hoat chét cta duge phém hoac
ché pham. |

Luong hiru hiéu diéu tri cu thé cua hop chét hodc mubi cta n6 theo séng ché s&
phu thudc vao nhiéu yéu t6 bao gdm, nhung khéng chi gii han &, d6 tudi va thé trong
ciia déi twong (bénh nhan) duge didu tri, r6i loan cu thé cin diéu tri va mic d6 trim.
trong ctia n6, ban chét ciia duge pham/ché phdm dugc, va dudng ding, va cubi cling 1a
lugng hitu hiéu diéu tri cdn dugc xem xét mdt cich thin trong béi bac s§ hodc bac sy
tha y. Thong thudng, hop chét c6 cong thirc (I) hoic mudi dugc dung cia nd, s& duge -
dung dé diéu tri véi lugng nim trong khoang tir khoang 0,1 dén 100mg/kg thé trong
cta thé nhan (bénh nhan, dong vt cé vii) trén ngiy va thong thudng hon l1a nim trong
khoang tir 0,1 dén 1mg/kg thé trong trén ngdy. Liéu ding hang ngay kha dung c6 thé
tir khoang 0,1 dén khoang 1000 mg/ngdy, va tot hon 14 tir khodng 1 dén khoang
100mg/ngay. Lugng nay cé thé duogc ké & dang liéu ding duy nhét trong ngiy hoic
nhiéu (nhu hai, ba, bdn, nim hoic nhidu hon) phan liéu trén ngay sao cho tdng liéu

dung hing ngay 12 khéng d6i. Lugng hitu hiéu cia mubi ctia hop chit c6 thé duoc x4c
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dinh duéi dang ty 1é ciia lugng hitu hiéu ctia chinh hop chét c6 cong thire (I). Lidu
dung tuong tu 1a thich hop cho viéc diéu tri tinh trang bénh ly khéac dugc dé cap ¢ day.
Théng thudng, viéc x4c dinh lidu ding thich hop c6 thé dat dugc béi bit ky ngudi ndo
c0 trinh d6 trong linh vuc y t& hoic Iinh vuc duge.

Ngoai ra, séng ché m6 ta viéc str dung hop chit theo sang ché két hop véi li€u
phép diéu tri c6 kiém so4t thé trong hodic liéu phép lam gidm triglyxerit khac. Cu thé
13, sang ché dé cap dén viéc két hop hop chit c6 cong thirc (I) hodc mudi duge dung
cia nd, hodc dugc phém chira hgp chét véi it nhit mot hoat chit diéu tri khac, bao gém
thubc diéu tri bénh béo phi va/hoic thudc diéu tri bénh dai thio dudng khac. Hoat chét
diéu tri nay c6 thé bao gdm, vi du, metformin (Glucophage®), chét khéang vén thu thé
CB1, chit chu van GLP-1, chét khéang vén thu thé opioit, va cac chét tc ché tai hép thu
~ chét din truyén than kinh. Khi hop chét theo sang ché duge sir dung két hop véi thube
diéu trj bénh béo phi hoic thudc diéu tri bénh d4i thao duong khéc, nhitng ngudi cb
hiéu biét trung binh trong linh vuc hiéu ring liéu lugng ciia mbi hop chét hoic thube
Kkét hop co thé khéc voi lidu luong khi thuéc; hoéc hgp chit do dugc str dung riéng ré.
Liéu hrong thich hgp s& dugc xdc dinh béi ngudi c6 hiéu biét trung binh trong linh
vue. Lidu dung thich hop cia hgp chét c6 cdng thire (I) hoic mudi duge dung cia no,
va (c4c) hoat chét diéu trj khac va thoi gian ding twong img s& dugc lua chon @ dat
duoc hiéu qua tri liu két hop mong doi, va theo su quyét dinh cta béc s truc hodc bac
s 14m sang. .

Piéu ché hop chit
So d6 tdng hop chung

Hop chét theo sang ché c6 thé duge didu ché theo nhiéu phuong phép khéc
nhau, bao gém phuong phép téng hop tiéu chuin da biét. Phwong phap téng hop thong
thudng duoc minh hoa dudi déy va sau d6 hop chét cu thé theo sang ché dugc didu ché
trong phan vi du diéu ché. Ngudi c6 hiéu biét trung binh trong linh vuc sé& hiéu rang
néu mot phén tir thé duge md ta trong ban md ta nay khong thich hop véi phwong phap
téng hop duge mé ta trong ban mé ta nay, phén tir thé c6 thé duge bao vé bing nhém
bao vé thich hop ma én dinh véi cac diéu kién phén tmg. Nhém béo vé c¢6 thé bi loai
bd & diém thich hop trong chudi phan tmg dé thu dugc chit trung gian mong mudn
hodic hop chét dich. O tht c& so db mb ta dudi ddy, nhém bio vé cho nhém nhay cam

hoic phan tmg duoc sir dung khi cin thiét theo nguyén Iy chung cia héa téng hop.
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Nhém bao v€ duge thuc hién theo phuong phép tdng hop hitu co tiéu chuin (T.W.
Green and P.G.M. Wauts, (1991) Protecting Groups in Organic Synthesis, John Wiley
& Sons, dugc tdng hop bang cich dua vao nhém bao vé). Nhém nay bj loai bd & giai
doan thuén loi trong qua trinh tdng hop hop chit sir dung phuong phép da biét v6i -
ngudi c6 hidu biét trung binh trong linh vurc. Viéc lya chon quy trinh cling nhu didu
kién phén.l’mg va trinh tu thuc hién s& phit hop véi viéc didu ché hop chit theo sang
ché.

Viéc téng hop hop chét c6 cong thirc (I) chung va dén xuit va mubi dugc dung
ctia ching c6 thé hoan thanh nhu d& cap duéi ddy trong so db tir 1 dén 5 boi ngudi c6
hiéu biét trung binh trong linh vuc. Theo mé ta dud6i ddy, cdc nhém 44 dugc dinh
nghia nhu & trén cho hop chit c6 cong thirc (I) néu khong c6 quy dinh khéc. Nguyén
liéu ban d4u c6 ban sén trén thi trudng hodc dugce diéu ché tir nguyén li€u c6 ban san
trén thi truong st dung phuong phép da biét véi ngudi c6 hiéu biét trung binh trong
linh vuc.

Hop chét c6 cong thuce (I) co thé dwgc didu ché nhu minh hoa & so @6 1. Dan
xuét 5-bromo indol hoic azaindol dugc thé mot cach thich hop A cé thé dugc xir ly
bang alkyl (ho#c xycloalkyl hodc heteroxycloalkyl) dugc thé mot cach thich hop hoic
tién chit két hop phenyl (hoic heteroaryl) nhu bromua, iodua, hoic triflat véi didu
kién thich hop dé thuc hién qué trinh alkyl héa hoic aryl héa twong tmg nham thu
dugc din xuét indol hoidc azaindol B. Indol hodc azaindol B ¢ thé dugc amin héa véi
diéu kién Buchwald str dung etanolamin dugc bao vé thich hop véi sy c6 mit cua chét
phén Ung nhu. paladi axetat, phéi tir nhu X-Phos, va bazo nhu xesi cacbonat trong
toluen & 110°C. Sau d6, chét trung gian C thu dugc tir d6 c6 thé dugc két hop véi 4,6-
diclopyrirhidin—5-carbonyl clorua dé thu dugc D. Qua trinh desilyl héa chét trung gian
D véi diéu kién TBAF tiéu chuén tao ra hop chit E ma sau d6 dugc déng vong bing
cach gia nhiét hdn hop phan ung trong axetonitril & 80°C véi sy ¢6 mit ctia bazo nhu
trietylamin @& thu dugc hop chit F. Qua trinh thé gbc clo trong chit trung gian F bing
nh6ém amino bing cach xir Iy bing amoniac & nhiét d6 trong phong tao ra hop chit c6
cong thirc (I) (1a). |
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So db 1. Chéit phan tmg va didu kién phan tmg: a) R-Br hoic R™-OTf, Cs,CO;, DMF,
~ 70°C hodc R'-IR'-Br, CuBr, Cu(OAc),, K,COs, NaOH, DMF, 105°C hoic RLIR!-
Br, CuBr; Cu(OAc),, K,CO5, NaOH, DMF, 130 °C; b) Pd(OAc),, Cs,CO3, X-Phos,
toluen, 110°C; ¢) DCM, EtN, RT; d) TBAF, THF, RT; e) CH;CN, Et;N, 80°C; f)
NH3;, dioxan, RT.

Hop chiét c6 cong thirc (I) ciing c6 thé dugc diéu ché nhu minh hoa & so db 2.
D4n xudt 5-bromo indol hodc azaindol dugc thé mét cach thich hop A ¢6 thé duogc xir
1y bang 1-(benzyloxy)-2-bromobenzen dé thuc hién hiéu qua qua trinh aryl héa twong
rng nhim thu dugc hop chit G. Hop chit G c6 thé dugc amin héa véi didu kién -
Buchwald sir dung etanolamin dugc bao v¢ thich hop véi s ¢ mét cua chét phén Uing
nhu paladi axetat, phdi tir nhu X-Phos, va bazo nhu xesi cacbonat trong toluen &
110°C. Sau d6, chét trung gian H thu dugc tir d6 c6 thé duge két hop véi 4,6-
diclopyrimidin-5-carbonyl clorua dé thu dugc hop chit I. Qua trinh desilyl hoa chét
trung gian I v6i didu kién TBAF tiéu chuén tao ra hop chdt J ma sau d6 dugc déng
vong bang cach gia nhiét hdn hop phan tmg trong axetonitril & 80°C véi su ¢ mit ciia
bazo nhu trietylamin dé thu duogc hop chét K. Qué trinh thé gbc clo trong chit trung
gian K bang nhém amino bang céch xir Iy bang amoniac & nhiét d6 trong phong tao ra
amino pyrimidin L. Sau d6, phenol dugc thé trong hop chit L dugc boc 16 trong diéu
kién thily phan nh¢ xtc tac paladi trén cacbon dé thu dugc phenol M ma c6 thé duoc
alkyl héa bang alkyl bromua R-Br thich hop véi diéu kién tiéu chuén dé thu dugc hop
chét c6 cong thic (I) (1b).
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So dd 2. Chit phan tmg va diéu kién phan tmg: a) CuBr, etan-1,2-diamin, K,COs,
DMF, 100°C; b) Pd(OAc),, Cs,COs, X-Phos, toluen, 100°C; c) DCM, Et;N, RT; d) 3N
HCI—MeOH, RT; e) CH;CN, Et;N, 80°C; f) NH;, dioxan, RT; g) MeOH, HCO,NH;,
Pd/C, héi luu; h) R-Br, DMF, Cs,COs, RT. | |

Hop chét c6 cong thirc (I) cling c6 thé dugc tdng hop nhw minh hoa & so dd 3.
Dén xuét 5-bromo indol hodc azaindol dugc thé mét cach thich hop A dAu tién duge
xir Iy bing phosgen & 0°C d& chuyén héa n6 thanh chét trung gian axyl phan tng ma
sau d6 dugc xur ly bﬁng axyl hydrazin dugc thé mot cach thich hgp voi su ¢6 mét cia
trietylamin & nhiét 46 trong phong dé thu duoc diaxyl hydrézin N. Viéc chuyén héa N
thanh din xut oxadiazol O c6 thé thu dugc bing cich xir Iy bing POCI; trong toluen
hdi lwu. Aryl bromua O cé thé duoc amin hoa véi diéu kién Buchwald st dung
etanolamin dugc bao v&€ mdt cach thich hop véi su c6 mit cia chét phan Umg nhu
paladi axetat, phéi tir nhr X-Phos, va bazo nhur xesi cacbonat trong toluen & 110°C.
Sau d6 chét trung gian P thu dugc tir 6 c6 thé dwoc két hop véi 4,6-diclopyrimidin-5-
carbonyl clorua @ thu dugc hop chét Q. Qua trinh desilyl hoéa chét trung gian Q dudi
diéu hién axit tiéu chudn tao ra hop chit R ma sau d6 dugc déng vong bing cach gia
nhiét hdn hop phan tmg trong axetonitril & 80°C véi sy c¢6 mit clia bazo nhu
trietylamin dé thu duoc hop chéit S. Qua trinh thé gbc clo trong chét trung gian S bing
nhém amino bang cdeh xt Iy bing amoniac c’rynhiét d6 trong phong da thu dugc hop

chét c¢6 cong thire (I) (1c).
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So dd 3. Chit phan tmg va diéu kién phan tmg: a) 20% COCI, trong toluen, TEA,
THF, 0°C; tiép @6 NH,NHCOR', TEA, RT; b) POCI;, toluen, 110°C; ¢) Pd(OAc),, X-
Phos, Cs,COj, toluen, 110°C; d) EtsN, DCM, RT; e) 3% HCI-MeOH, RT; f) Et;N,
CH;CN, 80°C; g) NHj, dioxan, RT.

Hop chét c¢6 cong thire (I) ciing c6 thé duoc tbng hop nhu minh hoa & so dd 4.
Dan xuét nitro indolin T dugc brom héa & bude dau tién sir dung brom trong axit
axetic dé thu dugc san phém da dugc meta-brom héa U. Indolin U dugc oxy hoa thanh
indol V 8n dinh hon ma sau d6 dugc alkyl héa (ho#c aryl héa mét cach phii hop) bang
chét phan tmg bromua R'-Br thich hop véi su c6 mit clia xesi cacbonat va DMF dé thu
dugc indol W. Brom trong W c6 thé trai qua phéan tmg két hop véi axit bonic thich hop
(hoic bonat este) véi diéu kién Suzuki tiéu chuén (hodc amin véi diéu kién Buchwald)
d& thu dugc dan xuit indol duge thé & vi tri 7 AA. Nhém nitro duge khir thinh amin
tuong tng bang cach thily phan véi su c6 mit clia paladi trén cacbon dé thu duge AB.-
Sau d6, anilin AB c6 thé duoc alkyl héa bing bromua duoc thé mot cach thich hop véi
diéu kién gia nhiét dé thu dugc chit trung gian C ma c6 thé &uqc chuyén héa thanh

hop chét c¢6 cong thire (I) (1d) nhw duge mé ta & so d6 1.
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So @ 4. Chét phan mg va diéu kién phan tmg: a) Br,, AcOH, 0°C; b) DDQ, EtOH,
IPA, 80°C; c¢) R!-Br, C52C03; DMF, 70°C; d) R%-B(OH),, Cs,CO;, PdCl,(dppf),
toluen-H,0, 100°C; e) Pd/C, EtOH, H,, RT; f) K,CO3;, CH;CN, 80°C.

Hop chit c¢6 cong thirc (I) ciing c6 thé dugc tdng hgp nhur dwgc minh hoa & so
b 5. Indol AC c6 thé dugc axyl héa bing cach xir 1y bang clorua axit R”’COCI thich
hop dé thu dugc indol AD. Qu4 trinh N-alkyl héa hoic aryl héa tao ra chét trung gian
AE. Qua trinh két hop bromoindol AE véi etanolamin dugc bdo vé mot cach thich hop
v6i diéu kién Buchwald tiéu chuén thu dugc din xuét indol AF. Chét trung gian AF c6
thé dwoc chuyén héa thanh hop chét c6 cong thie (I) (1e) nhu duge mb ta & so dd 1.

o
0
)L R')LNH R?
N RN Nz AN
SN, 8 i\N‘ ?\'N.\}/
Y Y/
B~ B~ N
AC AD ©

1e

So dd 5. Chét phan tmg va diéu kién phan tmg: a) R°COCI, DCM, Et;N, RT; b) R'-
I/R'-Br, CuBr, Cu(OAc),, K,CO;, NaOH, DMF, 140 °C; c) Pd(OAc),, X-Phos,
Cs,COs3, toluen, 100°C.
Vi du thire hién sang ché

Céc vi du du6i ddy minh hoa sang ché. Cac vi du nay khéng nhdm gi6i han
pham vi sang ché, ma huéng din ngudi c6 hiéu biét trung binh trong linh vuc diéu ché
va sir dung hop chét, ché phim, va phuong phép theo sang ché. Khi phuong 4n theo
sang ché duoc mé ta, ngudi cé hiéu biét trung binh trong linh virc hiu ring su thay
d6i va cai bién ma khéng 1éch khai tinh thin va pham vi cia sang ché c6 thé thuc hién.
Trir khi ¢6 chi din khéc, chit phan tmg déu cé sin trén thi truong hoic duge diéu ché
theo quy trinh trong tai liéu. Ky hiéu va ciuy uée str dung trong phin mé ta quy trinh,
so db, va vi du 1a théng nhét véi ky hiéu va quy uéc duge sir dung trong tai liéu khoa
hoc hién dai, vi dy, the Journal of the American Chemical Society hoac the Journal of
Biological Chemistry.

Trong phan vi du thuc hién sang ché:

D6 chuyén dich héa hoc dugce tinh theo don vi phan triéu (ppm). Hing sb lién
két (J) c6 don vi hertz (Hz). MAu phan tich mé ta cic bdi s§ va duoc thé hién 14 s
(vach don), d (vach ddi), t (vach ba), q (vach bbn), dd (vach dbi dip), dt (vach ba dup),
m (vach bdi), br (dai rong).
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Sic ky cdt nhanh dugc thyuc hién trén silica gel.

Chuong trinh dit tén dugc st dung la ChemDraw®.
Céc ky hiéu viét tit:
Ac axetyl
ACN axetonitril
AcOH axit axetic
Cs,CO;s xesi cacbonat
DCE dicloroetan
DCM diclorometan
DDQ 2,3-dicloro-5,6-dixyano-1,4-benzoquinon
DMF dimetylformamit
DMSO dimetylsulfoxit
Et;N trietylamin
EtOH etanol
g gram
h gio
m/z ty 1& khéi lugng trén dién tich
MeOH metanol
mmol milimol
NMR cong hudng tir hat nhan
Oxz oxazepinon
Pd paladi
Pd/C paladi trén cacbon
Pd(Cl,)dppf [1,1°-bis(diphenylphosphino)feroxen] dicloropaladi(II)
Pd(OAc), paladi axetat
Py pyridin
rt nhiét do trong phong
TBAF tetrabutylamoni florua
TBDMS (TBS) tert-butyldimetylsilyl
T£,0 triflorometansulfonic anhydrit
TFA axit trifloroaxetic
TFAA trifloroaxetic anhydrit
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THF tetrahydrofuran
X-Phos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
Vidu 1:

S 3 E)
@Q D/\) o, @Q - %NJ@/\)

Cl 1C
OTBS
gﬂ Q Q
o % v
p e cl N f NH, N

—e- L9 —— O/@/\)
/YJ\ QN%/(%/\/) QNQO/\()N 1

Chét phan tng va diéu kién phan ng: a) Oxetan-3-yl-metansulfonat, Cs,CO;, DMF,
70°C, 1h; b) NH,(CH,),OTBDMS, Pd(OAc),, Cs,COs, X-Phos, toluen, 110°C, 12 gio;
¢) 4,6-diclopyrimidin-5-carbonyl clorua, DCM, Et;N, RT, 4 gio; d) TBAF, THF, RT, 2
gio e) CH;CN, Et;N, 80°C, 6 gio; f) NH;, dioxan, RT, 2 gio.

Quy trinh diéu ché
4-amino-6-(1-(oxetan-3-yl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-f][ 1,4 ]oxazepin-
5(6H)-on:

5-bromo-1-(oxetan-3-yl)-1H-pyrolo[2,3-b]pyridin (1A):

o

N
0

Br

B6 sung oxetan-3-yl metansulfonat (1,397g, 9,18mmol) vao dung dich chira 5-
bromo-1H-indol (1,5g, 7,65mmol) trong DMF (15ml), tiép d6 1a xesi cacbonat (3,74¢g,
11,48mmol), va hén hop nay duge khudy & 70°C trong 1 gid. Chét rén khong tan dugc
loc, chét loc dugc c¢d va chat can dugc phan bd vao etyl axetat va nude. Lop hitu co
tach ra dugc lam kho béng natri sulfat va duoc loc. Chét loc dugc cd dudi ap suét giam

va dugc tinh ché bang sic ky cot nhanh sir dung etyl axetat 5% trong hexan dé thu
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dugc hop chit néu & d& muc (0,6g, 30,5%) dudi dang diu. '"H NMR (400 MHz,
CDCLy): & 7,77 (d, J= 1,6 Hz, 1H), 7,42 (d, J = 3,2 Hz, 1H), 7,35 (d, J = 8,8 Hz, 1H),
7,30 (dd, J; = 2,0 Hz, J, = 8,8 Hz, 1H), 6,54 (4, J= 2,8 Hz, 1H), 5,58 - 5,45 (m, 1H),

5,17 (t, J= 7.2 Hz, 2H), 5,05 (t, J= 6,8 Hz, 2H). ESI-MS m/z =252 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)- 1-(oxetan-3-yl)-1H-indol-5-amin (1B):

TBSO._~
H

Hén hop bao gdbm hop chit & vi du 1A (0,6g, 2,38mmol), 2-(tert-
butyldimetylsilyloxy)etanamin  (0,501g, 2,86mmol), xesi cacbonat (1,163g,
3,57mmol), paladi axetat (0,0534g, 0,238mmol) va X-Phos (0,113g, 0,238mmol) trong
toluen (20ml) dwoc hdi lvu & 110°C duéi argon trong 12 gid. Hon hop phén tng dugc
lam ngudi, dugc pha lodng bing etyl axetat, dugc rira bang nuéce (2 x 20ml). Lép hiru
co tach ra duoc lam khd bﬁng natri sulfat va duogc loc. Chét loc dugc cb trong chin
khéng va dugc tinh ché bang séc ky cot nhanh st dung etyl axetat 10% trong hexan dé
thu dugc hop chét néu & d& muc (0,45g, 33%) duéi dang dau. 'H NMR (400 MHz,
CDCly): 8 7,40 (d, J=3,2 Hz, 1H), 7,34 - 7,30 (m, 2H), 7,02 - 6,87 (m, 1H), 6,43 (d, J
= 2,4 Hz, 1H), 5,49 (m, 1H), 5,13 (t, J= 6,8 Hz, 2H), 5,05 (t, J = 6,8 Hz, 2H), 3,84 (t,
J=15,6 Hz, 2H), 3,27 (t, J= 5,2 Hz, 2H), 0,89 (s, 9H), 0,06 (s, 6H). ESI-MS m/z = 347
(M+H)". |
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(oxetan-3-yl)-1H-indol-5-
yl)pyrimidin-5-carboxamit (1C): |

gﬂ
c o N
)fL /
O
kN/ Cl H
OTBS

Bé sung nhé giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,276,
1,558mmol) trong DCM (5ml) vao dung dich dugc lam lanh bing nudc d4 chira hop
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chét & vi du 1B (0,45g, 1,299mmol) va trietylamin (0,543ml, 3,90mmol) trong DCM
(20ml) va hén hop nay dugc khudy trong 1 gi. Hon hop phan tmg dugc cb trong chan
khong, va chit cin dugc phan b vio etyl axetat va nuéc. Lép hitu co tach ra duge lam
kho b%ng natri sulfat va dugc loc. Chét loc dugc ¢o trong chan khong va dugc tinh ché
bing sic ky cot nhanh sir dung etyl axetat 15% trong hexan dé thu dugc hqp_chét néu
& d& muc (0,45g, 62%) duti dang chét rin mau vang. '"H NMR (400 MHz, CDCls): §
8,46 (s, 1H), 7,68 (d, J = 1,6 Hz, 1H), 7,43 (d, J = 3,2 Hz, 1H), 7,27 (d, J = 8,8 Hz,
1H), 7,23 (m, 1H), 6,50 (d, J = 6,8 Hz, 1H), 5,47 (m, 1H), 5,12 (t, J = 7,2 Hz, 2H),
4,97 (t, J= 6,8 Hz, 2H), 4,03 (t, J = 5,6 Hz, 2H), 3,89 (t, J = 5,6 Hz, 2H), 0,85(s, 9H),
0,05 (s, 6H). ESI-MS m/z = 521 (M+H)".
4,6-diclo-N-(2-hydroxyetyl)-N-(1-(oxetan-3-yl)-1H-indol-5-yl)pyrimidin-5-

carboxamit (1D):

0O
O

N Cl
OH

B sung TBAF (0,301g, 1,151mmol) trong THF (10ml) vio dung dich chira
hop chét & vi du 1C (0,3g, 0,575mmol) trong THF (5ml) va khudy & nhiét 4o trong
phong trong 2 gio. THF duogc loai bé trong chan khong, va chét cin dugc phan bb vao
etyl axetat va nudc. Lép hitu co tach ra dugc lam khod bing natri sulfat va duge loc.
Chét loc dugc ¢b trong chan khéng d& thu dugc hop chét néu & dé muc (0,21g, 46%)
duéi dang chét rin. 'H NMR (400 MHz, CDCls): § 8,49 (s, 1H), 7,69 (d, J = 1,2 Hz,
1H), 7,46 (m, 1H), 7,33 (d, J= 8,8 Hz, 1H), 7,23 (dd, J, = 2,0 Hz, J, = 10,4 Hz, 1H),
6,55 (d, J = 3,6 Hz, 1H), 5,49 (m, 1H), 5,14 (t, J = 8,0 Hz, 2H), 4,99 (t, /= 6,8 Hz,
2H), 4,14 (t, J=5,2 Hz, 2H), 3,93 (t, J = 5,2 Hz, 2H). ESI-MS m/z = 407 (M+H)"
4-clo-6-(1-(oxetan-3-yl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-
5(6H)-on (1E):
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x7 Q
O

s

N
Eﬂo

Huyén phu dic bao gbm hop chét & vi du 1D (0,21g, 0,516mmol) va trietylamin
(0,216ml, 1,547mmol) trong axetonitril (8ml) dugc khudy & 80°C trong 6 gid. Hén hop
phan tng dugc lam ngudi, dugc cd trong chan khdong va dugc phan bb vao etyl axetat
va nudc. Lép hitu co tach ra duge 1am khod bang natri sulfat va dugc loc, va chét loc

“dugc cb trong chan khéng dé thu duge hop chit néu & d& muc (0,16g, 73%) du6i dang
chét rin mau tring. '"H NMR (400 MHz, CDCl3): & 8,77 (s, 1H), 7,63 (d, J = 1,6 Hz,
1H), 7,58 (d, J=9,2 Hz, 1H), 7,48 (d, J= 2,8 Hz, 1H), 7,22 (dd, J; = 1,6 Hz, J, = 8,8
Hz, 1H), 6,64 (d, J= 3,6 Hz, 1H), 5,57 (m, 1H), 5,20 (t, J= 7,2 Hz, 2H), 5,07 (t, J =
6,8 Hz, 2H), 4,80(t, J = 4,8 Hz, 2H), 4,08 (t, J = 5,2 Hz, 2H). ESI-MS m/z = 371
(M+H)".
4-amino-6-(1-(oxetan-3-yl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-
5(6H)-on (1):

o

N= /
Q/KN
N o\)

Dung dich chitra hop chit & vi du 1E (0,15 g, 0,405mmol), trong amoniac 0,5M
trong 1,4-dioxan (8ml) dugc khudy & nhiét d6 trong phong trong 2 gio. Hon hop phin
ung dugc cb trong chén khong va dugc phén b vao etyl axetat va nude. Lép hitu co
tach ra dugc lam khd bing natri sulfat va dugc loc. Chét loc duge c6 dudi ap sufit giam
dé thu duoc hop chét néu & dé muc (0,08g, 52,3%) duéi dang chét rin mau tréng nho.
'H NMR (300 MHz, DMSO-dq): § 8,17 (s, 1H), 7,81 (d, J = 3,3 Hz, 1H), 7,65 - 7,58
(m, 3H), 7,55 (d, J=1,8 Hz, 1H), 7,13 (dd, J; = 1,8 Hz, J, = 9,0 Hz, 1H), 6,58 (d, J =
3,0 Hz, 1H), 5,78 (m, 1H), 5,06 (t, J= 7.5 Hz, 2H), 4,93 (t, J= 6,6 Hz, 2H), 4,64 (t, J
= 4,5 Hz, 2H), 3,98 (t, J = 4,5 Hz, 2H). ESI-MS m/z = 352 (M+H)"; d6 tinh khiét
HPLC: 94%.
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Vidu2:

: OCF
(}D ’ Q/OCFa QOCFS
f

Chét phan tmg va didu kién phan {mg: a) l-iodo-4-(triflorometoxy)benzen, CuBr,
Cu(OAc),, K,CO3, NaOH, DMF, 105°C, 16 gid; b) NH,(CH,),OTBDMS, Pd(OAc),,
Cs,COs3, X-Phos, toluen, 110°C, 4 gid; c) 4,6-diclopyrimidin-5-carbonyl clorﬁa, DCM,
Et;N, RT, 2 gio; d) IM HCI-MeOH, RT, 2 gi¢; e) CH3CN, Et;N, 90 °C, 12 gid; f)
NH;, dioxan, RT, 2 gio. | |
Quy trinh
4-amino-6-(1-(3-(triflorometoxy)phenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on:

5-bromo-1-(3-(triflorometoxy)phenyl)-1H-indol (2A):

Q/oc:F3
N
OV
Br

B4 sung 1-iodo-3-(triflorometyl)benzen (2,204g, 7,65mmol) vao dung dich
chira 5-bromo-1H-indol (1,5g, 7,65mmol) va df“)ng(I) bromua (0,110g, 0,765mmol)
trong DMF (30ml), tiép d6 14 kali cacbonat (2,115g, 15,30mmol) va hén hop niy dugc
khudy & 100°C trong 10 phut. Sau d6 bd sung NaOH (0,0131g, 0,765mmol) va
ddng(Il) axetat (0,138g, 0,765mmol) & 110°C, va hén hop phan tmg dugc khudy & 16
gio. Chét rin khoéng tan dugc loc, chét loc dugc co, va chét can dugc phéan b vao etyl
axetat va nude. Lop hiru co tach ra duge 1am kho béng natri sulfat va dugc loc, va chét

loc dugc cd trong chan khéng dé thu dugc hop chét néu & d& muc (0,8g, 29%), ma

-37-



20608

duge tiép tuc sit dung & bude tiép theo ma khong cén tinh ché thém. ESI-MS m/z =
356 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-1-(3-(triflorometoxy)phenyl)- 1 H-indol-5-amin

(2B):
Q/oc:F3
N
TBSO\/\N/@E/)

H

Hén hop bao gdm hop chit & vi du 2A (0,8g, 2,246mmol), 2-(tert-
butyldimetylsilyloxy)etanamin (0,394g, 2,246mmol), xesi cacbonat (1,098g,
3,37mMol), paladi axetat (50,4 mg, 0,225mmol) va X-Phos (0,107g, 0,225mmol)
trong toluen (20ml) duéi argon dugc hdi lwu & 110°C trong 4 gid. Hon hop phan tng
duogc 1am 4m 18n dén nhiét d6 trong phong va dugc phan b vio etyl axetat va nude.
Lép hitu co tach ra dugce lam kho bang natri sulfat va dugc loc. Chét loc dugc cd trong
chan khong va dugc tinh ché bing sic ky cot nhanh sir dung etyl axetat 10% trong
hexan d& thu duoc hop chit néu & d& muc (0,4g, 39,5%) duéi dang sird. "H NMR (400
- MHz, CDCl3): 8 7,50 (t, J= 8,0 Hz, 1H), 7,44 (d, J= 2,4 Hz, 1H), 7,41 - 7,36 (m, 2H),
7,24 (d, J=3,6 Hz, 1H), 7,15 (d, /= 7,6 Hz, 1H), 6,89 (d, /= 2,4 Hz, 1H), 6,68 (dd, J;
= 1,6 Hz, J,= 8,8 Hz, 1H), 6,54 (d, J= 3,2 Hz, 1H), 3,97 (bs, 1H), 3,86 (¢, J= 5,6 Hz,
2H), 3,27 (t, J= 5,2 Hz, 2H), 0,94 (s, 9H), 0,07 (s, 6H). ESI-MS m/z = 451 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(3-(triflorometoxy)phenyl)- 1H-
indol-5-yl)pyrimidin-5-carboxamit (2C):

Q/OCF3

OTBS

=z
/Q
O
_/—Zg
N

B& sung nho giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,188g,
0,888mmol) trong DCM (5ml) vao dung dich dugc lam lanh bing nuéc d4 chira hop
chit & vi du 2B (0,4g, 0,888mmol) va trietyl amin (0,188ml, 3,55mmol) trong DCM
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(25ml), va hdn hop phan tng dugc khudy & 2 git. Sau d6 hdn hop nay dugc cb trong
- chén khong, va Chf’lt cin duoc phan bd vao etyl axetat va nuéc. Lép hitu co tich ra
duogc lam kho b%mg natri sulfat va dugc loc. Chét loc duge cbd trong chan khong va
dugce tinh ché bing sic ky cot nhanh str dung etyl axetat 12% trong hexan dé thu duge
hop chét néu & d& muc (0,3g, 54%) dudi dang sird. 'H NMR (400 MHz, CDCl;): §
8,50 (s, 1H), 7,75 (d, J = 1,6 Hz, 1H), 7,54 (t, J = 7,6 Hz, 1H), 738 - 7,30 (m, 5H),
7,22 (s, 1H), 6,62 (d, J= 2,8 Hz, 1H), 4,06 (t, /= 6,0 Hz, 2H), 3,93 (t, J= 5,6 Hz, 2H),
0,88 (s, 9H), 0,07 (s, 6H). ESI-MS m/z = 626 (M+H)".

" 4,6-diclo-N-(2-hydroxyetyl)-N-(1-(3-(triflorometoxy)phenyl)-1H-indol-5-
| yl)pyrimidin-5-carboxamit (2D):

QOCFQ,

cl o N

)fL /
O

kN/ cl H

OH
B4 sung HCI (0,12ml, 3,29mmol) vao dung dich chira hop chét & vi du 2C

(0,3g, 0,480mmol) trong metanol (15ml), va hdn hop ndy duge khudy & nhiét do trong
phong trong 1 gio. Metanol dugc loai bd trong chin khong, chét cin dugc hoa tan
trong etyl axetat, dugc rira bing nudc natri bicarbonat bdo hoa va nuéc mudi bio hoa.
Lép hitu co tach ra dugc lam kho béng natri sulfat va dugc loc, va chit loc duge cd
trong chan khong dé thu dugc hop chét néu & @ muc (0,2g, 82%) dudi dang chit rin,

ma dugc tiép tuc sir dung & buée tiép theo ma khong cin tinh ché thém. ESI-MS m/z =
511 (M+H)".
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4-010-6-(17-(3-(triﬂorometoxy)phenyl)— 1H-indol-5-yl1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (2E):

Q/OCF3

o~z
\
S @}
O
=z
§\ prd

Huyén phdt dic chira hop chét & vi du 2D (0,2g, 0,391mmol) va trietylamin
B (0,156ml, 1,565mmol) trong axetonitril (20ml) duge khudy & 90 °C trong 12 gio. Hon
hop phéan tng dugc 1am ngudi va dugc cb trong chin khong, va chét cin dugc phan bd
vao etyl axetat va nudc. Lép hitu co tach ra dugc lam khd bang natri sulfat va dugc
loc, va chét loc dugc cb trong chan khong dé thu dugc hop chéit néu & d& muc (0,15g,
81%) dudi dang chét rin mau tring. "H NMR (300 MHz, CDCl,): § 8,77 (s, 1H), 7,68
(d, J= 1,8 Hz, 1H), 7,62 - 7,55 (m, 3H), 7,46 - 7,44 (m, 1H), 7,40 - 7,38 (m, 2H), 7,23
(d, J=2,4 Hz, 1H), 6,75 (d, J= 3,3 Hz, 1H), 4,82 (t, /= 4,8 Hz, 2H), 4,10 (t, /= 4,8
Hz, 2H). ESI-MS m/z = 475 (M+H)".
4-amino-6-(1-(3-(triflorometoxy)phenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (2):

Q/OCFg,
NH2 N
gNjAN/@E/)
o

Dung dich chira hop chat & vi du 2E (0,15g, 0,316mmol) trong amoniac 0,5M
trong 1,4-dioxan (10ml) dugc khudy & nhiét do trong phong trong 2 gis. Hn hop phan
img dugc ¢ trong chén khong, chit can dugc phén bd vio etyl axetat va nuéc. Lép
hiru co tich ra duoc lam kho béng natri sulfat va dugc loc. Chét loc dugc ¢ duéi ap
sudt giam dé thu dugc hop chét néu & d& muc (0,095g, 59%) dudi dang chét rin mau
tréng. "H NMR (400 MHz, DMSO-dg): & 8,14 (s, 1H), 7,76 (d, J = 3,6 Hz, 1H), 7,72 - |
7,57 (m, TH), 7,39 (d, J= 8,0 Hz, 1H), 7,17 (dd, J; = 2,0 Hz, J, = 8,8 Hz, 1H), 6,74 (d,
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20608

(M+H)*; d6 tinh khiét LCMS: 91%.

Hop chét & cac vi du 3 dén 12 dugc didu ché theo quy trinh tuong tu véi quy

trinh dugc md ta & cic vi du 1 dén 2 vé6i nguyén liéu ban dAu thich hop.

Vi
du

CAu tric

Dit li€u phéan tich

Khéi
lugng/DJ tinh
khiét

'H NMR (300 MHz,
DMSO-dq): & 8,22 (d, J =
24 Hz, 1H), 8,18 (s,
1H), 7,96 (d, J = 2,1 hz,
1H), 7,86 (d, J = 3,3 Hz,
1H), 7,64 (bs, 2H), 6,53
(d, J = 3,6 Hz, 1H), 5,29
(m, 1H), 4,67 (t, J = 4,5
Hz, 2H), 4,01 (t, J = 4,8
Hz, 2H), 2,62 - 2,35 (m,
4H), 1,91 - 1,80(m, 2H).

ESI-MS m/z =
351 (M+H)";
d6 tinh khiét
HPLC: 93%.

'H NMR (400 MHz,
DMSO-dy): & 8,17 (s,
1H), 7,60 (bs, 2H), 7,57
(d, J= 8,8 Hz, 1H), 7,47

(s, 1H), 7,38 (d, J= 1,6

Hz, 1H), 7,05 (d, J= 84
Hz, 1H), 6,44 (s, 1H),
4,64 (m, 3H), 4,08 (s,
2H), 3,98 (m, 2H), 1,09
(s, 6H).

ESI-MS m/z =
368 (M+H)";
do tinh khiét
HPLC:
96,9%.

; OCF3

'H NMR (400 MHz,
DMSO-dy): & 8,14 (s,
1H), 7,67 - 7,60 (m, 7H),
7,55 (d, J = 2,8 Hz, 1H),
7,14 - 7,10 (m, 2H), 6,72
(d, J=3,2 Hz, 1H), 4,61
(t, J = 4,0 Hz, 2H), 3,98
(t, J=4.,4 Hz, 2H).

ESI-MS m/z =
456 (M+H)";
d6 tinh Khiét
HPLC: 94%.
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CF3

O/

TH NMR (400 MHz,
DMSO-dg): & 8,18 (s,
1H), 7,68 - 7,58 (m, 5H),
7,56 (d, J = 2,8 Hz, 1H),
7,50 (d, J = 8,0 Hz, 1H),
7,18 (d, J = 8,4 Hz, 1H),
7,12 (dd, J; = 8,8 Hz, J,=
2,0 Hz, 1H), 6,71 (d, J =
2,8 Hz, 1H), 4,65 (t, J =
4,8 Hz, 2H), 3,99 (t, J =
44 Hz, 2H), 3,89 (s,
3H).

ESI-MS m/z =
470(M+H)
d6 tinh khiét
LCMS:
93,7%.

'"H NMR (400 MHz,
DMSO-dg): 6 8,18 (s,
1H), 7,77 (d, J = 3,6 Hz,
1H), 7,70- 7,59 (m, 5H),
7,52 (dd, J; = 1,6 Hz, J,
= 8,4 Hz, 1H), 7,43 (t, J
= 2,0 Hz, 1H), 7,40 (s,
1H), 7,22 (dt, J; = 2,0
Hz, J, = 8,4 Hz, 2H),
6,75 (d, J= 3,2 Hz, 1H),
4,65 (t, J = 4,4 Hz, 2H),
4,01 (t, J=4,4 Hz, 2H).

ESI-MS m/z =
438 (M+H)";
d6 tinh khiét
HPLC: 96%.

"H NMR (300 MHz,
DMSO-dg): & 8,18 (s,
1H), 7,73 (d, J= 3,0 Hz,
1H), 7,7 - 7,6 (m, 3H),
748 (t, J = 8,1 hz, 1H),
72 - 7,1 (m, 4H), 6,99
(d, J = 8,4 Hz, 1H), 6,71
(d, J= 3,3 Hz, 1H), 4,64
t, J = 4,5 Hz, 2H), 4,01
t, J = 4,5 Hz, 2H),
3,85(d, J = 6,6 Hz, 2H),
2,05 (m, 1H), 1,01 (d, J
= 6,6 Hz, 6H).

ESI-MS m/z =
444 (M+H)";
d6 tinh khiét
HPLC:
91,6%.
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'H NMR (400 MHz,
DMSO-dg): & 8,14 (s,
1H), 7,59 (bs, 2H), 7,55
(d, J = 2,0 Hz, 1H), 7,46
(d, J = 3,6 Hz, 1H), 7,45
- 7,35 (m, 2H), 7,27 (d, J
=176 Hz, 1H), 7,12 (t, J
= 8,8 Hz, 1H), 7,05 (m,
2H), 6,62 (d, J = 3,2 Hz,
1H), 4,61 (t, J = 4,8 Hz,

| 2H), 4,52 (m, 1H), 3,97

t, J = 4,4 Hz, 2H), 1,10
(d, J= 6,4 Hz, 6H).

ESI-MS m/z =
430 (M+H)".
do tinh khiét
LCMS:
96,4%.

|10

'H NMR (400 MHz,
DMSO-dg): & 8,18 (s,
1H), 7,82 (d, J = 2,8 Hz,
1H), 7,74 (s, 2H), 7,70-
7,55 (m, 5H), 7,22 (d, J
= 8,8 Hz, 1H), 6,77 (d, J
= 2,8 Hz, 1H), 4,65 (m,
2H), 4,01 (m, 2H).

ESI-MS m/z =
440 (M+H)',
dd6 tinh khiét
HPLC:
94,4%.

11

'H NMR (300 MHz,
DMSO-dy): § 8,42 (d, J=
2,1 hz, 1H), 8,22 - 8,15
(m, 5H), 7,67 (bs, 2H),
7,59 (t, J = 1,5 Hz, 1H),
6,83 (d, J = 3,6 Hz, 1H),
4,70(t, J= 4,5 Hz, 2H),
4,07 (t, J= 6,9 Hz, 2H).

ESI-MS m/z =
441 (M+H)".
d6 tinh khiét
HPLC:
97,8%.

12

'H NMR (300 MHz,
DMSO-dg): & 8,18 (s,
1H), 7,86 (t, J = 5,4 Hz,
1H), 7,65 - 7,56 (m, 6H),
7,14 (d, J; = 8,7 Hz, J, =

1,8 Hz, 1H), 7,08 (d, J=|

8,4 Hz, 1H), 6,75 (d, J =
3,3 Hz, 1H), 4,64 (t, J =
5.4 Hz, 2H), 4,02 (t, J =
5,1 hz, 2H).

ESI-MS  m/z:
440 M+H) %;
do tinh khiét
LCMS: 95%.

-43-




20608

Vidu 13:

Chét phan tmg va diéu kién phan tg: a) 5-bromo-2-metylpyrimidin, CuBr, Cu(OAc),,
K,COs3;, NaOH, DMF, 130 °C, 12 gio; b) NH,(CH,),OTBS, Pd(OAc),, Cs,CO;, X-
Phos, toluen, 80°C, 12 gid; c) 4,6-diclopyrimidin-5-carbonyl clorua, DCM, Et;N, RT,
4 gid; d) 1 M HCI-MeOH, RT, 2 gio; €) CH5CN, Et;N, 85°C, 6 gio; f) NHj, dioxan, rt,
2 gio.

Quy trinh
4-amino-6-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on:

5-bromo- 1-(2-1ncty1pyrimidin-5—yl)- 1H-indol (13A):

N
oY
Br

B& sung 5-bromo-2-metyl pyrimidin (0,971g, 5,6 1mmol) vao dung dich chita 5-
bromo-1H-indol (1g, 5,1mmol) va ddng(I) bromua (0,073g, 0,51mmol) trong DMF
(10ml), tiép d6 1a kali cacbonat (1,762g, 12,75mmol), va hén hop thu duge dugc
khudy & 100°C trong 10 phit. B sung NaOH (0,153, 3,83mmol) va déng(n) axetat
(0,009¢, 0,051mmol) & 110°C, va hdn hop phin tng dugc khudy & 16 gid. Chét rén

khong tan dugc loc, va chét loc dugc cd. Chét cin duoc phéan bd vao etyl axetat va
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nudc. Lép hitu co tich ra duge 1am kho bang natri sulfat va dugc loc. Chiét loc dugce ¢o
trong chan khong va dugc tinh ché bang sic ky c6t nhanh sir dung etyl axetat 10%
trong hexan dé thu dugc hop chit néu & dé muc (0,25g, 16%) duéi dang chét rin mau
tring nhd. "H NMR (300 MHz, CDCl,):5 8,81 (s, 2H), 7,83 (d, J = 1,5 Hz, 1H), 7,36
(dd, J;= 1,8 Hz, J,= 8,7 Hz, 1H), 7,33 - 7,26 (m, 2H), 6,71 (d, J = 3,3 Hz, 1H), 2,82
(s, 3H). ESI-MS m/z = 288 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-1-(2-metylpyrimidin-5-yl)- 1H-indol-5-amin
(13B): '

N
N
TBSO\/\N/CI/\)

H

Z

C

Hbn hop bao gdbm hop chit & vi du 13A (0,25g, 0,868mmol), 2-(tert-
butyldimetylsilyloxy)etanamin  (0,183g, 1,041mmol), =xesi cacbonat (0,424g,
1,301mmol), paladi axetat (0,019g, 0,087mmol) va X-Phos (0,0414g, 0,087mmol)
trong toluen (10ml) dudi argon dugc hdi Iru & 110°C trong 12 gid. Hdn hop phén tmg
dugc 1am 4m 1én dén nhiét d6 trong phong va dugc phan b vao etyl axetat va murde.
Lép hitu co tach ra dugce lam kho bﬁng natri sulfat va dugc loc. Chét loc dugc cb trong
chan khéng va duoc tinh ché bing sic ky cot nhanh sir dung etyl axetat 15% trong
hexan d& thu dwoc hop chét néu & d& muc (0,15g, 32%) duéi dang sird mau vang nho.
'H NMR (300 MHz, CDCL;): & 8,82 (s, 2H), 7,31 (d, J= 8,7 Hz, 1H), 7,18 (d, J = 3,3
Hz, 1H), 6,89 (d, J= 2,1 hz, 1H), 6,70(dd, J;= 2,1 hz, J,= 8,7 Hz, 1H), 6,60 (d,J=3,3
Hz, 1H), 4,0 (bs, 1H), 3,86 (t, J = 5,1 hz, 2H), 3,27 (t, J = 5,1 hz, 2H), 2,81 (s, 3H),
0,92 (s, 9H), 0,08 (s, 6H). ESI-MS m/z = 383 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(2-metylpyrimidin-5-yl)-1H-
indol-5-yl)pyrimidin-5-carboxamit (13C):
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7/4N
Sa

cl o N
)jf‘L /
O
kN/ mH

OTBS

B sung nhé giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,099g,
0,47mmol) trong DCM (3ml) vao dung dich dugc lam lanh bing nudc d4 chira hop
chit & vi du 13B (0,15g, 0,392mmol) va trietylamin (0,164ml, 1,176mmol) trong
DCM (8ml), va hén hop nay dugc khudy trong 4 gié. Hon hop phan tng duge b trong
chin khong, pha lodng trong etyl axetat va dugc rua bing nuée (2x15ml). Lép hitu co
tach ra dugc lam kho b%mg natri sulfat va dugc loc. Chét loc duoc cb trong chin khong
va duoc tinh ché bing sic ky cot nhanh st dung etyl axetat 15% trong hexan dé thu
duge hop chét néu & dé muc (0,1g, 36%) dudi dang chit ran mau ving nhd. 'H NMR
(400 MHz, CDCls): 3 8,78 (s, 2H), 8,50 (s, 1H), 7,77 (d, J= 2,0 Hz, 1H), 7,31 (dd, J;=
2,0 Hz, J,= 8,8 Hz, 1H), 7,28 - 7,26 (m, 2H), 6,68 (d, J = 3,2 Hz, 1H), 4,06 (t, J = 5,6
Hz, 2H), 3,93 (t, J= 6,0 Hz, 2H), 2,83 (s, 3H) ,0,88 (s, 9H), 0,07 (s, 6H). ESI-MS m/z
=557 (M+H)". |
4,6-diclo-N-(2-hydroxyetyl)-N-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-yl)pyrimidin-5-
carboxamit (13D):

'7/\<N-

'
cl o
e
“\N/ cl \
OH

Dung dich chtra hop chét & vi du 13C (0,1g, 0,179mmol) trong 5ml dung dich
metanolic chira HC] (1M) dugc khudy & nhiét do trong phong trong 2 gid. Metanol
dugc loai bd trong chan khong, va chit cian dugc hoa tan trong etyl axetat va dugc rira
bing nudc natri bicarbonat bio hoa va nuéc mubi bio hoa. Lép hitu co tach ra duge
lam kho béng natri sulfat va duogc loc, va chét loc dugc ¢ trong chin khong dé thu

dugc hop chét néu & d& muc (0,07g, 87%) dudi dang chét rin mau tr'fmg. 'H NMR
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(300 MHz, CDCl5):5 8,76 (s, 2H), 8,53 (s, 1H), 7,70(s, 1H), 7,32 - 7,24 (m, 3H), 6,71
(d, J= 3,3 Hz, 1H), 4,16 (t, J= 5,1 hz, 2H), 3,95 (t, J= 5,1 hz, 2H), 2,83 (s, 3H). ESI-
MS m/z = 443 (M+H)". |
4-clo-6-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]Joxazepin-5(6H)-on (13E):

Huyén phd dic bao gbm hop chit & vi du 13D (0,07g, 0,158mmol) va
trietylamin (0,066ml, 0,474mmol) trong axetonitril (6ml) dugc khudy & 85°C trong 6
gidr. H6n hop phéan tng dugce 1am ngudi va dugc cb trong chan khéng, va chit cin
duoc phan bd vao etyl axetat va nuéc. Lop hitu co tach ra dugc 1am kho bing natri
sulfat va duoc loc, va chét loc dugc cb trong chan khong dé thu duge hop chét néu &
d& muc (0,055g, 86%) dudi dang chit rin mau tring. "H NMR (400 MHz, CDCl;):8
8,85(s, 2H), 8,77 (s, 1H), 7,71 (d, J= 2,0 Hz, 1H), 7,51 (d, J = 8,8 Hz, 1H), 7,35 (d, J
= 3,2 Hz, 1H), 7,27 (dd, J;= 2,0 Hz, J,= 8,8 Hz, 1H), 6,81 (d, J= 3,6 Hz, 1H), 4,82 (t,
J=4,4Hz, 2H), 4,10 (t, J= 4,4 Hz, 2H), 2,87 (s, 3H). ESI-MS m/z = 407 (M+H)".
4-amino-6-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (13):

Dung dich chira hgp chét & vi du 13E (0,055g, 0,135mmol) trong amoniac
0,5M trong 1,4-dioxan (6ml) Gugc khudy & nhiét d6 trong phong trong 2 gitr. Hon hop
phan g dugc cb trong chan khéng va dugce phin bb vao etyl axetat va nuée. Lép hitu

co tich ra dugc rira bang nudc mudi bao hoa, duge 1am kho trén natri sulfat va dugce

-47-



20608

loc. Chét loc dugc cb trong chan khong dé thu dﬁqc hop chét néu & d& muc (0,035g,
© 60%) dudi dang chit rén mau tring. 'H NMR (300 MHz, DMSO-d;): § 9,03 (s, 2H),
8,18 (s, 1H), 7,81 (d, J = 2,7 Hz, 1H), 7,68 - 7,58 (m, 4H), 7,21 (dd, J;= 1,5 Hz, J,=
9,0 Hz, 1H), 6,81 (d, J= 3,3 Hz, 1H), 4,65 (t, J= 3,9 Hz, 2H), 4,01 (t, J=3,9 Hz, 2H),
2,73 (s, 3H). ESI-MS m/z = 388 (M+H)"; d6 tinh khiét HPLC: 98,8%.

Hop chét & céc vi du tir 14 —15 duge diéu ché'ltheo quy trinh tuong tu véi quy

trinh duoc md ta & vi du 13 sir dung nguyén liéu ban dAu thich hop.

Vi
du

Cau tric

Dt liéu phén tich

Khbi
lugng/D§ tinh
khiét |

14

'H NMR (300 MHz, DMSO-
de): & 8,95 (d, J = 2,7 Hz,
1H), 8,31 (d, J = 2,1 hz, 1H),
8,20 (dd, J,= 8,4 Hz, J,=3,0
Hz, 1H), 8,16 (s, 1H), 8,10
(d, J=2,4 Hz, 1H), 8,03 (d, J
= 3,6 Hz, 1H), 7,64 (s, 2H),
7,43 (d, J = 8,7 Hz, 1H), 6,77
(d, J=3,6 Hz, 1H), 4,66 (t, J
= 5,1 hz, 2H), 4,03 (t, J=4,2
Hz, 2H), 2,52 (s, 3H).

ESI-MS m/z =
388 (M+H)";
d6 tinh khiét
HPLC: 99%.

15

"H NMR (300 MHz, DMSO-
de): & 8,18 (s, 1H), 8,13 (d, J
= 3,0 Hz, 1H), 7,67 (d, J =
3,0 Hz, 1H), 7,66 - 7,58 (m,
3H), 7,54 (d, J= 3,3 Hz, 1H),
7,42 (d, J= 8,4 Hz, 1H), 7,15
(dd, J; = 2,1 hz, J, = 8,7 Hz,
1H), 6,67 (d, J= 3,0 Hz, 1H),
6,55 (d, J=9,6 Hz, 1H), 4,65
(t, J = 4,8 Hz, 2H), 3,99 (t, J
=4,5 Hz, 2H), 3,51 (s, 3H).

ESI-MS m/z =
403 (M+H)";
do tinh khiét
HPLC: 95,7%.
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Vidulé &17:

o\ o
N _a, o—~ —B2 . N Ph—S+ cl O N Ph
/ N Ph Y, y/
Br / HN NI A N
Br 168 (_omes 16C kN/ o L_otes 16D

NHZO N O/\Ph 20 N OH NHZO N
N= Y
“Nj/(“l L i/mlI> YN[ 1

O\) 16G

Chét phén Ung va diéu kién phan Ung: a) 1-(benzyloxy)-2-bromobenzen, CuBr, etan-
1,2-diamin, K,CO;, DMF, 100°C, 14 gid; b) NH,(CH,),OTBDMS, Pd(OAc),,
Cs,CO3, X-Phos, toluen, 100°C, 12 gi¢; c) 4,6-diclopyrimidin-5-carbonyl clorua,
DCM, Et3N; RT, 1 gio; d) 3 N HCI-MeOH, RT, 1 gio; e) CH3CN, Et;N, 80°C, 16 gio;
f) NHj, dioxan, RT, 2 gid; g) MeOH, HCO,NH;, Pd/C, hdi luu, 3 gis; h) DMF,
Cs,COs, RT, 12 gio.

Quy trinh
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[ 5,4~
f][1,4]oxazepin-5(6H)-on:

1-(benzyloxy)-2-bromobenzen (16A):

e

B& sung kali cacbonat (47,9g, 347mmol) va benzyl bromua (21,75g, 127mmol)
vao dung dich dugc 1am lanh bing nuéc d4 chira 2-bromophenol (20g, 116mmol)
trong DMF (200ml), va hén hop nay dugc khudy & nhiét d6 trong phong trong 4 gio.
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H6n hop phan ting dugc phan b vao etyl axetat va nuée. Lép hitu co tach ra duge rira
bang nudc mudi bao hoa, duge 1am kho trén natri sulfat va duoc loc, va chét loc dugc
cb trong chan khéng dé thu duge hop chit néu & d& muc (26g, 85%) dudi dang sird,
ma duoc tiép tuc sir dung & bude tiép theo ma khong can tinh ché thém. "H NMR (300
MHz, DMSO-dy): 6 7,59 (dd, J; =17,5, J,= 1,2 Hz, 1H), 7,48 (d, J= 6,6 Hz, 2H), 7,43
- 7,31 (m, 4H), 7,18 (dd, J; = 7,2 Hz, J,= 1,2 Hz, 1H), 6,91 (dt, JI = 1,2 Hz, J,= 7.8
Hz, 1H), 5,21 (s, 2H). ESI-MS m/z = 263 (M+H)".

1-(2-(benzyloxy)phenyl)-5-bromo-1H-indol (16B):

Bb sung kali cacbonat (21,15g, 153mmol), dong (I) bromua (1,463 g,
10,2mmol) va etan-1,2-diamin (0,307g, 5,1mmol) vao Hdn hop bao gbm hop chét & vi
du 16A (17,45g, 66,3mmol) va 5-bromo-1H-indol (10g, 51,0mmol) trong DMF
(80ml), va hén hop thu dugc dugc khudy & 100°C trong 14 gid. Chét rin khéng tan
duge loc, va chét loc dugc cd va duge phan bb vao etyl axetat va nudc. Lép hitu co
tach ra dugc lam kho bing natri sulfat va duogc loc, va chét loc dugc cd trong chan
khoéng. San phim thé dugc tinh ché bang sic ky cot nhanh sir dung etyl axetat 2%
trong hexan dé thu dugc hop chét néu & d& muc (4,5g, 23%) duéi dang chit rin mau
tréng nho. "H NMR (300 MHz, DMSO-dy): § 7,81 (d, J= 1,8 Hz, 1H), 7,54 (d, J= 3,0
Hz, 1H), 7,50 - 7,36 (m, 3H), 7,28 - 7,08 (m, &8H), 6,63 (d, J = 3,0 Hz, 1H), 5,12 (s,
2H). ESI-MS m/z = 378 (M+H)".
1-(2-(benzyloxy)phenyl)-N-(2-(tert-butyldimetylsilyloxy)etyl)-1H-indol-5-amin

(16C):
N O/\Ph
H
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Hén hop bao gdm hop chit & vi du 16B (4,5g, 11,90mmol), 2-(tert-
butyldimetylsilyloxy)etanamin (4,17g, 23,79mmol) va xesi cacbonat (11,63g,
35,7mmol) trong toluen (30ml) dugc khir khi sir dung argon trong 15 phut va tiép theo
bd sung paladi axetat (0,40g, 1,78mmol) va X-Phos (0,85g, 1,78mmol). Hon hop thu
duge dugce khudy & 100°C trong 12 gid. Hon hgp phan timg dugc lam 4m 1én dén nhiét
d6 trong phong, pha loéng trong etyl axetat va dugc rira bing nuéc. Lp hitu co tich ra
dugc lam kho b?mg natri sulfat va dugc loc. Chét loc dugc ¢b trong chan khong va
duge tinh ché bang sic ky ¢t nhanh st dung etyl axetat 10% trong hexan dé thu duge
hop chit néu & d& muc (2,6g, 46%) duéi dang sird. "H NMR (300 MHz, DMSO-dp): &
7,40 - 7,34 (m, 3H), 7,31 (d, J = 3,3 Hz, 1H), 7,28 — 7,20 (m, 5H), 7,10 (dt, J; = 1,5
Hz, J, = 17,5 Hz, 1H), 6,94 (d, J= 8,7 Hz, 1H), 6,71 (d, /= 1,8 Hz, 1H), 6,56 (dd, J; =
8,7 Hz, J, =2,1 hz, 1H), 6,39 (d, J = 2,7 Hz, 1H), 5,11 (s, 2H), 4,93 (s, 1H), 3,76 (t, J
= 6,3 Hz, 2H), 3,16 (q, J = 6,0 Hz, 2H), 0,88 (s, 9H), 0,02 (s, 6H). ESI-MS m/z = 473
(M+H)".

N-(1-(2-(benzyloxy) phenyl)-1H-indol-5-yl)-N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-
diclopyrimidin-5-carboxamit (16D):

; o
cl o N Ph
/
O
|\N/ o L_ortss

B& sung nhé giot dung dich chira 4, 6-diclopyrimidin-5-carbonyl clorua (1,39,
6,60mmol) trong DCM (5ml) vao dung dich dugc lam lanh bing nudc da chira hop
chat & vi du 16C (2,6g, 5,50mmol) va trietylamin (3,83ml, 27,5mmol) trong DCM
(30ml), va hén hop ndy dugc khudy trong 1 gio. Sau d6 hop chét nay duoc cb trong
chin khong, pha lodng trong etyl axetat va dugc ria bing nude (2x20ml). Lép hitu co
tach ra dugc lam kho b%mg natri sulfat va dugc loc. Chét loc duge cd trong chén khong
va duge tinh ché bang séc ky c6t nhanh st dung etyl axetat 20% trong hexan dé thu
duge hop chit néu & d& muc (2,8g, 79%) dudi dang chét 16ng mau vang.. 'H NMR
(300 MHz, DMSO-dg): & 8,70(s, 1H), 7,71 (d, J = 1,8 Hz, 1H), 7,52 (d, J = 3,3 Hz,
1H), 7,44 (m, 1H), 7,36 (dd, J; = 7,5 Hz, J, = 1,2 Hz, 2H), 7,24 - 7,21 (m, 3H), 7,19 -
7,07 (m, 4H), 7,03 (d, J= 9,0 Hz, 1H), 6,60 (d, J = 3,3 Hz, 1H), 5,08 (s, 2H), 3,98 (t, J
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= 5,7 Hz, 2H), 3,78 (t, J = 5,7 Hz, 2H), 0,85(s, 9H), 0,02 (s, 6H). ESI-MS m/z = 647
M+H)".
N-(1-(2-(benzyloxy)phenyl)-1H-indol-5-yl1)-4,6-diclo-N-(2-hydroxyetyl)pyrimidin-5-

carboxamit(16E):
; /\
Ph

)fj\ K/OH

Dung dich chira hop chit & vi du 16D (2,8g, 4,32mmol) trong 15ml dung dich
metanolic chira HCl (3N) duogc khudy & nhiét d6 trong phong trong 1 gid. Metanol
duoc loai bo trong chan khong, chét cin dugc hoa tan trong etyl axetat, va dugc rira
bing nudc natri bicarbonat bdo hoa va nuéc mudi bdo hoa. Lép hiru co tach ra dugce
lam kho béng natri sulfat va duoc loc, va chét loc dugce cb trong chén khong dé thu
duogc hop chéit néu & d& muc (2,1g, 91%) dudi dang chét rin mau tring nhd, ma duoc
tiép tuc str dung & bude tiép theo ma khong cin tinh ché thém. 'H NMR (300 MHz,
DMSO-dg): 6 8,70(s, 1H), 7,71 (d, J= 2,1 hz, 1H), 7,52 (d, J = 3,3 Hz, 1H), 7,42 (dd,
J1 =17,5 Hz, J,= 1,5 Hz, 1H), 7,38 (s, 1H) 7,36 (d, J = 1,5 Hz, 1H), 7,28 - 7,22 (m,
3H), 7,19 - 7,03 (m, 5H), 6,63 (d, J = 3,3 Hz, 1H), 5,09 (s, 2H), 4,84 (s, 1H), 3,93 (t, J
= 6,0 Hz, 2H), 3,61 (q, J= 4,8 Hz, 2H). ESI-MS m/z = 533 (M+H)+.

6-(1-(2-(benzyloxy)phenyl)-1H-indol-5-yl)-4-clo-7,8-dihydropyrimido[ 5,4~
f][1,4]oxazepin-5(6H)-on (16F):

Dung dich chira hop chét & vi du 16E (2,1g, 3,94mmol) va trietylamin (4,39ml,
31,5mmol) trong axetonitril (20ml) dugc khudy & 80°C trong 8 gi. Hon hop phan tmg
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dugc lam ngudi va duge cd trong chén khong, va chét can dugc phan bd vao etyl
axetat va nudc. Lérplhfru co tach ra dugce lam kho béng natri sulfat va dugc loc, va chét
loc dugce cd trong chian khong dé thu dugc hop chét néu & d& muc (1,7g, 87%) dudi
dang chit rin mau tring nho. "H NMR (300 MHz, DMSO-dg): § 8,83 (s, 1H), 7,67 (d,
J=1,8 Hz, 1H), 7,58 (d, J= 3,0 Hz, 1H), 7,46 (d, J= 7,2 Hz, 2H), 7,39 (m, 1H), 7,31 -
7,13 (m, 8H), 6,70(d, J = 3,3 Hz, 1H), 5,15 (s, 2H), 4,76 (t, J = 5,4 Hz, 2H), 4,16 (t, J
= 4,8 Hz, 2H). ESI-MS m/z = 497 (M+H)". |
4-amino-6-(1-(2-(benzyloxy)phenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (16G):

~ NHzg N, 9 ph
N/ N
N

Dung dich chtra hop chét & vi du 16F (1,7g, 3,19mmol) trong amoniac 0,5M
trong 1,4-dioxan (20ml) dugc khudy & nhiét d6 trong phong trong 2 gis. Hdn hop phan
ung dugc ¢ trong chin khong, va chét can dugc phan bé vao etyl axetat va nuée. Lép
hitu co tach ra duoc 1am kho bing natri sulfat va duge loc, va chét loc dugc co trong
chan khong d& thu duoc hop chit néu & @& muc (1,3g, 85%) du6i dang chit rdn mau
tring nho. "H NMR (400 MHz, DMSO-dj): § 8,15 (s, 1H), 7,59 (bs, 2H), 7,56 (d, J =
1,6 Hz, 1H), 7,52 (d, J = 3,2 Hz, 1H), 7,42 (d, J = 7,6 Hz, 2H), 7,35 (d, J= 8,4 Hz,
1H), 7,26 - 7,18 (m, SH), 7,15 - 7,05 (m, 3H), 6,63 (d, J= 2,8 Hz, 1H), 5,11 (s, 2H),
4,61 (t, J=4,4 Hz, 2H), 3,96 (t, J = 4,4 Hz, 2H). ESI-MS m/z = 478 (M+H)".
4-amino-6-(1-(2-hydroxyphenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (16):
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Bb sung amoni format (0,858g, 13,6mmol) va Pd/C (0,2g, 1,879mmol) vao
dung dich chira hop chit & vi du 16G (1,3g, 2,72mmol) trong metanol (20ml) va khudy
& 80°C trong 3 gid. Hon hop phan tmg dugc 1am 4m dén nhiét d6 trong phong, dugc
loc qua tAm xelit, va chét loc dugc cd trong chin khéng. Chéit cin dugc pha lodng
trong etyl axetat, dugc rua béng nudce, duge 1am khé trén natri sulfat va duge loc. Chét
loc dugc cd trong chén khéng dé thu dugc hop chét néu & d& muc (0,9g, hiéu suit
85%) du6i dang chét rin mau tring nho. "H NMR (300 MHz, DMSO-dy): § 9,98 (s,
1H), 8,18 (s, 1H), 7,62 (bs, 2H), 7,58 (d, J = 1,2 Hz, 1H), 7,49 (d, J = 3,0 Hz, 1H),
7,30 (t, J= 1,5 Hz, 2H), 7,15 - 7,06 (m, 3H), 6,97 (t, /= 7,2 Hz, 1H), 6,64 (d, J=3,3
Hz, 1H), 4,64 (t, J=4,5 Hz, 2H), 4,00 (t, J = 4,5 Hz, 2H). ESI-MS m/z = 388 (M+H)".
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (17):

R

Bb sung xesi cacbonat (0,5g, 1,549mmol) vao dung dich chira hop chit & vi du
16 (0,2g, 0,516mmol) va bromoxyclopentan (0,092g, 0,620mmol) trong DMF (8ml),
va hén hop nay dugc khudy & nhiét do trong phong trong 12 gis. H6n hop phan tmg
dugc pha loang trong etyl axetat, dugc ria bing nuéc, duge 1am kho trén natri sulfat
va duge loc. Chét loc duge cd trong chan khong dé thu duoc hop chét néu & d& muc
(0,18g, 73%) dudi dang chit rin mau tring nho. "H NMR (300 MHz, DMSO-d): &
8,18 (s, 1H), 7,62 (bs, 2H), 7,58 (s, 1H), 7,47 (d, J= 2,7 Hz, 1H), 7,43 - 7,39 (m, 2H),
7,27 (d, J= 8,1 hz, 1H), 7,16 - 7,10 (m, 3H), 6,65 (d, J = 3,0 Hz, 1H), 4,84 (m, 1H),
4,64 (t, J=5,1 hz, 2H), 4,0 (t, J= 4,8 Hz, 2H), 1,78 (m, 2H), 1,57 (m, 2H), 1,50 - 1,40
(m, 4H). ESI-MS m/z = 456 (M+H)"; d6 tinh khiét HPLC: 95,8%.

Hop chét & céc vi du tir 18 - 20 duoc didu ché sir dung quy trinh twong tr vé6i
quy trinh dugc mo ta & cac vi du tir 16 - 17 v6i nguyén liéu ban dAu thich hop.
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Vi
du

Cau truc

Dit li€u phén tich

Khdi
luong/Do
tinh khiét

18

'"H NMR (300 MHz
DMSO-dg): 8 9,90 (s, 1H),
8,19 (d, J = 1,8 Hz, 2H),
8,05 (d, J = 2,1 hz, 1H),
7,70- 7,60 (m, 3H), 7,40 (dd,
J;=1,5Hz,J,=28,1 hz, 1H),
7,23 (m, 1H), 7,07 (dd, J; =
1,2 Hz, J; = 8,1 hz, 1H),
6,95 (dt, J; = 1,2 Hz, J, =
7,2 Hz, 1H), 6,66 (d, J = 3,6
Hz, 1H), 4,68 (t, J= 4,8 Hz,
2H), 4,05 (t, J = 4,5 Hz,
2H).

ESI-MS m/z
= 389
(M+H)"; d6
tinh  khiét
LCMS:
92,3%.

19

'H NMR ‘(400 MHz,
DMSO-de): & 8,18 (s, 2H),
8,04 (s, 1H), 7,64 (m, 3H),
7,50 (d, J = 6,8 Hz, 1H),
741 (d, J= 7,2 Hz, 1H),
724 (d, J= 7,6 Hz, 1H),
7,09 (t, J="7,2 Hz, 1H), 6,66
(s, 1H), 4,84 (m, 1H), 4,67
(m, 2H), 4,03 (m, 2H), 1,76
(m, 2H), 1,59 (m, 2H), 1,43
(m, 4H).

ESI-MS m/z
= 457
M+H)"; d6
tinh  Kkhiét
HPLC:
93%.

20

'H NMR (400 MHz
DMSO-dy): & 8,18 (s, 1H),
7,62 (bs, 2H), 7,59 (d, J =
2,0 Hz, 1H), 7,51 (d, J= 2,8
Hz, 1H), 7,46 - 7,38 (m,
2H), 7,29 (d, J = 7,6 Hz,
1H), 7,15 - 7,07 (m, 3H),
6,66 (d, J = 2,8 Hz, 1H),
4,64 (t, J=4,8 Hz, 2H), 4,08
(q, J= 6,8 Hz, 2H), 4,0 (t, J
= 4,4 Hz, 2H), 1,17 (t, J=
7,2 Hz, 3H).

ESI-MS m/z
= 416
(M+H)"; d6
tinh  khiét
HPLC:
94,3%.
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Vidu21:

N

~

1N\
HN’A N’NY \(

A =~ @o
! Br/©/\/) 21A /@[) HNK/OTBS 21C @i“\\

OTBS
N
N?/ i , \
N NH
ci \ 21E
OH
Chét phan tmg va diéu kién phan tng: a) 20% COCI, trong toluen, TEA, THF, 0°C, 1 -
gio; tiép dé6 NH,NHCOCH;,TEA, RT, 1 gid; b) POCls, toluen, 110 °C, 2 gio; c)
NH,(CH,),0TBDMS, Pd(OAc),, X-Phos, Cs,COs3, toluen, 110°C, 8 gio; d) 4,6-diclo-
pyrimidin-5-carbonyl clorua, Et;N, DCM, RT, 2 gid; e) 3% HCI-MeOH, RT, 1 gio; f)
Et;N, CH;CN, 80°C, 16 gid; g) NH3, dioxan, RT, 2 gi6.
Quy trinh |
4-amino-6-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-yl1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on:
N'-axetyl-5-bromo-1H-indol-1-carbohydrazit (21A):

HN’<
YNH

N
eV,
Br

B sung trietyl amin (8,89ml, 63,8mmol) va phosgen (20% trong toluen)

N ,N

<

(18,92¢g, 38,3mmol) vao dung dich dugc lam lanh b?mg nudc da chira 5-bromo-1H-
indol (5g, 25,5mmol) trong THF (50ml), va hén hop nay dugc khudy trong 20 phut.
Sau d6 bd sung axetohydrazit (2,267g, 30,6mmol) trong THF (10ml), va tiép tuc
khudy trong 1 gid & nhiét d trong phong. Hén hop phén tng sau dé dugc pha lodng
bang nuéc va chiét bang etyl axetat. L6p hitu co tich ra dugc 1am kho bing natri sulfat
va dugc loc, va chét loc dugce co trong chan khong dé thu dugc hop chit néu & dé muc

(3,8g, 49%) dudi dang chét rin mau tring nho. '"H NMR (400 MHz, DMSO-dg): &
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10,15 (s, 1H), i0,0l (s, 1H), 8,14 (d, J=9,2 Hz, 1H), 7,90 (d, /= 4,0 Hz, 1H), 7,85(d,
J=2,0 Hz, 1H), 7,43 (dd, J; = 8,8 Hz, J,=2,0 Hz, 1H), 6,74 (d, J= 3,6 Hz, 1H), 1,95
(s, 3H). ESI-MS m/z =296 (M-H)". |
2-(5-bromo-1H-indol-1-yl)-5-metyl-1, 3, 4-oxadiazol (21B):

/N\
N

\_0O
g
OV,
Br v

Bb sung POCl; (0,944ml, 10,13mmol) vao dung dich chira hgp chit & vi du
21A (3,0g, 10,13mmol) trong toluen (30ml), va hdn hop nay dugc khudy & 110°C
trong 2 git. Hén hop phan tmg sau d6 dugc lam 4m I1én dén nhiét d6 trong phong,
duge rét vao nude d4 lanh va chiét vao trong etyl axetat. Lép hitu co tach ra duogc 1am
kho b:«ing natri .sulfat va dugc loc, va chét loc duge ¢ trong chan khong dé thu dugc
hop chit néu & d& muc (2,1g, 73%) duéi dang chit rin mau tring nho. "H NMR (400
MHz, DMSO-dy): & 8,13 (d, J= 8,8 Hz, 1H), 7,95 (d, J= 2,0 Hz, 1H), 7,88 (d, J=4,0
Hz, 1H), 7,56 (dd, J; = 8,4 Hz, J, = 1,6 Hz, 1H), 6,89 (d, J= 3,2 Hz, 1H), 2,59 (s, 3H).
ESI-MS m/z =278 (M+H)". _
N-(2-(tert-butyldimetylsilyloxy)etyl)-1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-
amin (21C):

N’Nﬁ/
)\,o

N
TBSO\/\NC[/)

H

Hbn hop bao gdm hop chit & vi du 21B (2,1g, 7,55mmol), 2-(tert-
butyldimetylsilyloxy) etanamin (1,98g, 11,33mmol) va =xesi cacbonat (4,91g,
15,1mmol) trong toluen (30ml) dugc khir khi trong 15 phit dudi argon. Sau d6 bd
sung paladi axetat (0,339g, 1,51mmol) va X-Phos (0,719g, 1,51mmol) va hén hop
phéan tmg dugc khudy & 120 °C trong 16 gio. Hdn hop phan tmg dugc 1am ngudi va
dwgc phin bd vao etyl axetat va nude. Lép hitu co tich ra dugc lam kho bing natri

sulfat va dugc loc, va chét loc dugc cbd trong chéan khong. Chét cin dugc tinh ché b?a.ng
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sdc ky cot nhanh st dung diclometan 30% trong hexan dé thu duoc hop chét néu & dé
muc (1g, 29%) dudi dang chat ran mau tring nhd. "H NMR (300 MHz, DMSO-dy): &
7,87 (d, J=9,0 Hz, 1H), 7,62 (d, J = 3,6 Hz, 1H), 6,78 - 6,75 (m, 2H), 6,66 (d, J= 3,3
Hz, 1H), 5,39 (t, J = 5,4 Hz, 1H), 3,75 (t, J = 6,3 Hz, 2H), 3,18 (q, J = 6,0 Hz, 2H),
2,54 (s, 3H), 0,87 (s, 9H), 0,03 (s, 6H). ESI-MS m/z = 373 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-
1H-indol-5-yl)pyrimidin-5-carboxamit (21D):

/N\
N >\/ o
cl o @
lkN/ cl H
OTBS

B sung nhé giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,675g,
3,21mmol) trong DCM (10ml) vao dung dich dugc 1am lanh bing nuéc d4 chira hop
chit & vi du 21C (1,0g, 2,68mmol) va trietylamin (0,374ml, 4,02mmol) trong DCM
(20ml) va khudy trong 1 gid. H6n hop phan tmg dugc cb trong chan khéng, dugc pha
lodng bing etyl axetat, dugc rira bang nude (2x10ml). Lép hitu co tich ra duge 1am
kho béng natri sulfat va duge loc, va chét loc dugc cb trong chan khong. Chét can
duoc tinh ché bang sic ky cot nhanh st dung etyl axetat 15% trong hexan dé thu dugc
hop chét néu & d& muc (0,95g, 53%) dudi dang chit rin mau ving nhd. 'H NMR (300
MHz, DMSO-dg): & 8,74 (s, 1H), 8,07 (d, J= 8,7 Hz, 1H), 7,84 (d, J = 3,9 Hz, 1H),
'7,80(5, 1H), 7,45 (d, J= 8,7 Hz, 1H), 6,86 (d, J= 3,6 Hz, 1H), 4,03 (t, /= 4,5 Hz, 2H),
3,80(t, J = 5,1 hz, 2H), 2,55 (s, 3H), 0,85(s, 9H), 0,02 (s, 6H). ESI-MS m/z = 547
(M+H)".

4,6-diclo-N-(2-hydroxyetyl)-N-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-
yl)pyrimidin-5-carboxamit (21E)
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OH

Dung dich chira hop chit & vi du 21D (0,95g, 1,735mmol) trong 20ml dung
dich metanolic chira HCI (3% HCI trong MeOH) duoc khudy & nhiét @9 trong phong
trong 1 gid. Metanol dugc loai bé trong chan khong, va chét cin dugc hoa tan trong
etyl axetat, dugc rira bang nuée natri bicarbonat bdo hoa va nude mubi bdo hoa. Lép
hitu co tach ra duoc lam kho béng natri sulfat va duoc loc, va chét loc dugc c6 trong
chin khéng dé thu duoc hop chit néu & d& muc (0,5g, 43%) dudi dang chét rin mau
vang nhd, ma dugce tiép tuc str dung & budc tiép theo ma khong cn tinh ché thém. 'H
~ NMR (300 MHz, DMSO-dy): § 8,73 (s, 1H), 8,08 (d, J = 8,7 Hz, 1H), 7,84 (d,J=3,6
Hz, 1H), 7,83 (d, J= 1,8 Hz, 1H), 7,46 (dd, J; = 9,0 Hz, J, = 1,8 Hz, 1H), 6,90 (d, J=
3,3 Hz, 1H), 4,87 (bs, 1H), 3,96 (t, J = 6,3 Hz, 2H), 3,63 (q, J = 5,1 hz, 2H), 2,55 (s,
3H). ESI-MS m/z = 433 (M+H)".
4-clo-6-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[ 5,4-
ﬂ[1,4]oxazei3in-5 (6H)-on (21F)

1N\
| N>\jo/
N 5 \)

Dung dich chira hop chit & vi du 21E (0,5g, 1,154mmol) va TEA (0,8ml,
5,77mmol) trong axetonitril (20ml) duoc khudy & 80°C trong 16 gis. Hon hop phan
tmg dugc lam ngudi va dugc ¢ trong chan khong, va chit cin duge phén bd vao etyl
axetat va nudc. Lép hitu co tdch ra dugce lam kho béng natri sulfat va dugc loc, va chét
loc dugce cd trong chén khong dé thu dugc hop cht néu & @& muc (0,3 g, 65%) duéi
dang chét rin mau vang nhd ma tiép tuc dugc thuc hién & bude tiép theo ma khong can
tinh ché thém. |
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4-amino-6-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4] dxazepin-S (6H)-on (21)

\_0
N= /
QJ‘N
N o\)

Dung dich chira hop chét & vi du 21F (0,3g, 0,756mmol) trong amoniac 0,5M
trong 1,4;:dioxan (15ml) dwgc khudy & nhiét do trong phong trong 3 gio. Hon hop phan
ung duqct | cd trong chan khong, va chét cin dugc phén b vao etyl axetat va nuée. Lop
hitu co tﬁch ra dugc lam kho béng natri sulfat va duoc loc, va chét loc dugc cb trong

-chén khong dé thu dugc khdi ran. Chét rin nay dugc dugc nghién béng dietyl éte dé
thu dugc hop chét néu & @& muc (0,12g, 40%) duéi dang chit rin mau tring. "H NMR
(400 MHz, DMSO-dy): 6 8,21 (d, J = 8,8 Hz, 1H), 8,18 (s, 1H), 7,89 (d, J = 3,2 Hz,
1H), 7,73 (d, J= 2,0 Hz, 1H), 7,64 (bs, 2H), 7,41 (dd, J;= 8,8 Hz, J, = 2,0 Hz, 1H),
6,93 (d, J=3,2 Hz, 1H), 4,66 (t, /= 4,0 Hz, 2H), 4,04 (t, J = 4,8 Hz, 2H), 2,58 (s, 3H).
ESI-MS m/z = 378 (M+H)"; d¢ tinh khiét LCMS: 95%; dd tinh khiét HPLC: 94%.
Vidu 22:

H Br Br Br /J
/@[N) _a_> /©/\NH) b /@1}:}) __c__> N _d__,.
/
ON O,N O,N ozN/[i;/
22A 228 22C
c
g)o“ T JEU - Jé@ — A
/ / TBSO J N
ON HoN >N 1§
22D 2

A N
P
22E 2F N> el H 226
oTBS
h cl o P g N , NHz o N
~ N N
N Y N Y
NK%NH H | QAN Q/mN
22
NZ > ci 1 o\) 221 o\) 2
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Chét phéan Umg va diéu kién phan tng: a) Br,, AcOH, 0°C, 1 git; b) DDQ, EtOH, IPA,"
80°C, 2 gid; c) 1-bromopropan, Cs,CO;, DMF, 70°C, 1 git; d) Xyclopropyl bonic,
axit Cs,COs, PdCl,(dppf), toluen- H,O, 100°C, 2 gid; e) Pd/C, EtOH, H,, RT, 16 gio;
f) TBDMSO(CH,),Br, K,CO;, CH;CN, 80°C, 24 gid; g) 4,6-diclopyrimidin-5-
carbonyl clorua, Et;N, DCM, RT, 1 gio; h) 3% HCI-MeOH, RT, 1 gio; i) Et;N,
CH;CN, 80°C, 16 gio; j) NH3, dioxan, RT, 3 gio.

Quy trinh
4-amino-6-(7-xyclopropyl-1-propyl-1H-indol-5-yl)-7,8-dihydropyrimidol5,4-
f][1,4]oxazepin-5(6H)-on:

7-bromo-5-nitroindolin (22A):

Br

@5
N
O,N

Bb sung nho giot brom (1,569ml, 30,5mmol) vao dung dich dugc lam lanh béng
nudc da chira 5-nitro indolin (5g, 30,5mmol) trong axit axetic (SOml), va hdn hop nay
dugc khudy trong 1 gid. Axit axetic duge co dudi ap sut giam, va chét rén thu dugc
duge tan thanh bot nude @8 thu duge hop chit néu & dé muc (6g, 80%) dudi dang chit
rin mau vang, ma dugc tiép tuc sir dung & buéc tiép theo ma khong cén tinh ché thém.
'H NMR (300 MHz, DMSO-dy): § 8,07 (d, J = 2,1 hz, 1H), 7,84 (d, J = 2,1 hz, 1H),
7,3 (bs, 1H), 3,7 (t, J = 8,7 Hz, 2H), 3,17 (t, J = 8,4 Hz, 2H). ESI-MS m/z = 243
(M+H)*.
7-bromo-5-nitro-1H-indol (22B):

Br
H
N

/
O,N

Bé sung DDQ (5,6g, 24,69mmol) va isopropanol (2ml) vao dung dich chira hop
chét & vi du 22A (3g, 12,34mmol) trong etanol (30ml), va hén hop nay dugc khudy &
80°C trong 48 git. Hon hop phéan tmg dugc co dudi 4p sudt giam, va chit cin duoc
phan bd vao etyl axetat va nuée. Lép hitu co tach ra duge rira bang nudc, duge 1am

kho trén natri sulfat, dugc loc va chét loc dugc cb trong chan khong. San phém tho
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duge tinh ché bing sic ky cot nhanh sir dung etyl axetat 20% trong hexan dé thu dugc |
hop chit néu & & muc (2,5g, 84%) dudi dang chit rin mau vang. "H NMR (300 MHz,
DMSO-dg): 8 12,13 (bs, 1H), 8,62 (d, J = 1,8 Hz, 1H), 8,18 (d, J= 1,8 Hz, 1H), 7,67
(t, J=3,0 Hz, 1H), 6,89 (m, 1H). ESI-MS m/z = 241 (M+H) ™.
7-bromo-5-nitro-1-propyl-1H-indol (22C):

Br /J
J@QN
/
O5N

Bb sung 1-bromopropan (1,53g, 12,45mmol) vi xesi cacbonat (10,14¢,
31,1mmol) vao dung dich chita hop chét & vi du 22B (2,5g, 10,37mmol) trong DMF
(5ml), va hdn hop nay duge khudy & 70°C trong 1 gid. DMF dugc loai bé duéi ap suét
giam, va chét cin dugc phan bb vao etyl axetat va nugc. Lép hitu co tach ra dugc rira
béng nude, duoc 1am khé trén natri sulfat va duge loc, va chit loc dugce co trong chéan
khoéng. San phim thd dugc tinh ché bang sic ky ¢t nhanh sir dung etyl axetat 10%
trong hexan dé thu dugc hop chét néu & d&& muc (2g, 64%) duéi dang chit rén mau
vang. 'H NMR (400 MHz, DMSO-dj): & 8,56 (d, J=2,0 Hz, 1H), 8,12 (d, J= 2,4 Hz,
1H), 7,69 (d, J=3,2 Hz, 1H), 6,81 (d, J= 2,8 Hz, 1H), 4,5 (t, J=7,6 Hz, 2H), 1,77 (m,
2H), 0,83 (t, J= 7,6 Hz, 3H). ESI-MS m/z = 283 (M+H)".
7-xyclopropyl-5-nitro-1-propyl-1H-indol (22D):

/

N

/
O,N

B& sung PdCly(dppf)-CH,Cl, adduct (0,517g, 0,706mmol) vao dung dich chira
22C (2g, 7,06mmol) trong 15ml toluen dugc giit dudi argon, sau d6 bd sung xesi
cacbonat (6,90g, 21,19mmol) va axit xyclopropyl bonic (0,728g, 8,48mmol). Sau dé,
hdn hop nay dugc khir khi trong 5 phit va khudy & 100°C trong 2 gidy. Hon hop phan
ung dugc lam 4m lén dén nhiét @ trong phong va dugc phan bd vao etyl axetat va
nudc. Lép hitu co tach ra dugce nra bﬁng nuéce, duge lam kho trén natri sulfat va dugce

loc, va chét loc duge co trong chan khéng. San phém thé dugce tinh ché b?mg sic ky
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cdt nhanh st dung etyl axetat 10% trong hexan dé thu dugc hop chét néu & dé& muc
(1,8g, 69%) dudi dang chét rin mau vang. "H NMR (400 MHz, DMSO-dj): & 8,41 (d,
J=2,4 Hz, 1H), 7,68 (d, J= 1,2 Hz, 1H), 7,62 (d, J= 3,6 Hz, 1H), 6,76 (d, J= 3,6 Hz,
1H), 4,6 (t, J = 7,2 Hz, 2H), 2,45 (m, 1H), 1,85- 1,76 (m, 2H), 1,16 - 1,02 (m, 2H),
10,93 - 0,85(m, 5H). ESI-MS m/z = 245,2 (M+H)".
7-xyclopropyl-1-propyl-1H-indol-5-amin (22E):

/

N

/
HoN

B& sung paladi trén cacbon (0,157g, 1,474mmol) vao dung dich chita hop chét
& vi du 22D (1,8g, 7,37mmol) trong etanol (20ml), va hén hop nay duqc khudy duéi
khi quyén hydro trong 16 gi& & nhiét d6 trong phong. Hén hop phan tng sau d6 dugc
loc qua tAm xelit, va chit loc dugc cd dudi ap suét giam. Chét cin tho dugc tinh ché
bang séc ky cot nhanh sir dung etyl axetat 25% trong hexan dé thu dugc hop chét néu
& d& muc (1g, 57%) dudi dang chét rin mau tring nho. 'H NMR (400 MHz, DMSO-
de): 6 7,08 (d, J=2,4 Hz, 1H), 6,49 (d, J= 1,6 Hz, 1H), 6,26 (d, J= 1,6 Hz, 1H), 6,08
(d, J=2,8 Hz, 1H), 4,42 - 4,28 (m, 4H), 2,22 (m, 1H), 1,76 - 1,62 (m, 2H), 0,94 - 0,88
(m, 2H), 0,84 (t, J= 7,2 Hz, 3H), 0,70(q, J = 5,6 Hz, 2H). ESI-MS m/z = 215 (M+H)".
N-(2-((tert-butyldimetylsilyl)oxy)etyl)-7-xyclopropyl-1-propyl-1H-indol-5-amin
(22F):

J
N
TBSO._~, Y
H
Bd sung (2-bromoetoxy) (fert-butyl) dimetylsilan (1,116g, 4,67mmol) va kali
cacbonat (2,58g, 18,66mmol) vao dung dich chira hop chit & vi du 22E (lg
4,67mmol) trong axetonitril (10ml), va hén hop nay duoc khudy & 80°C trong 24 gid.
Axetonitril dugc loai bd dudi chan khéng, va chét cin duoc phén bd vao etyl axetat va
nuéce. Lép hitu co tach ra duge 1am kho ba"mg natri sulfat va duoc loc, va chit loc duge

cd trong chan khéng. San phdm thd duge tinh ché bang sic ky c6t nhanh sir dung etyl
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axetat 5% trong hexan d8 thu duoc hop chit néu & d& muc (0,6g, 34%) dudi dang sird
khong mau. "H NMR (300 MHz, DMSO-dy): & 7,10 (d, J = 3,0 Hz, 1H), 6,46 (d, J =
1,8 Hz, 1H), 6,29 (d, J = 1,8 Hz, 1H), 6,14 (d, J = 3,0 Hz, 1H), 4,73 (t, J = 5,7 Hz,
1H), 4,38 (t, J= 7,2 Hz, 2H), 3,71 (t, J = 6,3 Hz, 2H), 3,09 (q, J = 6,3 Hz, 2H), 2,26 -
2,22 (m, 1H), 1,76 - 1,68 (m, 2H), 0,98 - 0,82 (m, 14H), 0,75 - 0,68 (m, 2H), 0,04 (s,
6H). ESI-MS m/z =373 (M+H)".
N-(2-((tert-butyldimetylsilyl)oxy)etyl)-4,6-diclo-N-(7-xyclopropyl-1-propyl-1H-indol-
5-yl) pyrimidin-5-carboxamit (22G):

cl O N
/
NN

Ik/

N™ °Cl
OTBS

B4 sung nhé giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,849g,
4,5mmol) trong DCM (10ml) vao dung dich dugc lam lanh bang nuéc d4 chira hop
chit & vi du 22F (0,47g, 2,415mmol) va trietylamin (1,87ml, 13,4mmol) trong DCM
(30ml), va hdn hop nay dugc khudy trong 1 git. Phan tmg dugc pha lodng bing
diclometan va dugc rira bang nuée. Lép hitu co tach ra duge 1am kho bang natri sulfat
va duoc loc, va chét loc dugc cb trong chan khong. Chét cin dugc tinh ché bf?mg séc
ky cOt nhanh sir dung etyl axetat 20% trong hexan & thu dugc hop chét néu & d& muc
(0,5g, 57%) du6i dang chit rin mau tring nhd. 'H NMR (300 MHz, DMSO-dj): & 8,7
(s, 1H), 7,48 (d, J=1,8 Hz, 1H), 7,35 (d, J¥ 3,3 Hz, 1H), 6,8 (d, /= 1,8 Hz, 1H), 6,38
(d, J= 3,3 Hz, 1H), 4,42 (t, J= 7,5 Hz, 2H), 3,96 (t, J = 2,1 hz, 2H), 3,76 (t, J= 5,4
Hz, 2H), 2,31 - 2,22 (m, 1H), 1,71 (q, J = 7,8 Hz, 2H), 0,98 - 0,72 (m, 2H), 0,88 - 0,78
(m, 12H), 0,62 - 0,56 (m, 2H), 0,023 (s, 6H). ESI-MS m/z = 547 (M+H)".
4,6-diclo-N-(7-xyclopropyl-1-propyl-1H-indol-5-yl)-N-(2-hydroxyetyl)pyrimidin-5-
carboxamit (22H):
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%

cl o
e
kN/ cl H

OH

Dung dich chtra hop chit & vi du 22G (0,5g, 0,913mmol) trong 20ml dung dich
metanolic chira HCI (3% HCI trong MeOH) dugc khudy & nhiét dd trong phong trong
1 gi¢. Metanol dugc loai bé trong chén khong, chét cin dugc hoa tan trong etyl axetat,
va duoc rira bing nudc natri bicarbonat bdo hda va nuéc mudi bio hoa. Lép hiru co
tach ra dugc 1am khd bing natri sulfat va dugc loc, va chét loc dugc cb trong chéan
khong dé thu dugc hop chit néu & d& muc (0,3g, 61%) dudi dang chét rin mau tring
nhd, ma duoc tiép tuc sir dung & budc tiép theo ma khong can tinh ché thém. '"H NMR
(300 MHz, DMSO—a’s):IS 8,7 (s, 1H), 7,47 (d, J = 1,8 Hz, 1H), 7,35 (d, J= 3,3 Hz,
1H), 6,81 (d, /= 1,8 Hz, 1H), 6,41 (d, J = 2,7 Hz, 1H), 4,82 (t, /= 5,4 Hz, 1H), 4,43 (t,
J=17,2 Hz, 2H), 3,89 (t, J= 6,6 Hz, 2H), 3,60 (q, J = 6,0 Hz, 2H), 2,38 - 2,22 (m, 1H),
1,76 - 1,68 (m, 2H), 1,02 - 0,92 (m, 2H), 0,84 (t, /= 7,5 Hz, 3H), 0,65 - 0,58 (m, 2H).
ESI-MS m/z = 433 (M+H)".
4-clo-6-(7-xyclopropyl-1-propyl-1H-indol-5-y1)-7,8-dihydropyrimido[5, 4-f][1, 4]
oxazepin-5(6H)-on (22I):

)

' \/
CIO N
N o\)

Dung dich chira hop chéit & vi du 22H (0,3g, 0,692mmol) va trietylamin (0,8ml,
5,77mmol) trong axetonitril (ZOml) duoc khudy & 80°C trong 16 giv. Hon hop phan
ung dugce lam ngudi va dugce cd trong chin khong, va chit can dugc phan bb vao etyl
axetat va nudc. Lop hitu co tach ra dugce lam kho béng natri sulfat va dugc loc, va chét
loc dugc cb trong chan khong. Chéit cin dugc tinh ché bing sic ky cot nhanh st dung
etyl axetat 20% trong hexan dé thu dugc hop chit néu & d& muc (0,22g, 72%) dudi
dang chit rin mau tring nhd. "H NMR (300 MHz, DMSO-dg): & 8,81 (s, 1H), 7,41 (m,
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2H), 6,83 (s, 1H), 6,48 (d, /= 3,0 Hz, 1H), 4,72 (t, /= 4,5 Hz, Zﬁ), 4,55 (t,J=1,5 Hz,
2H), 4,11 (t, J = 4,8 Hz, 2H), 2,42 - 2,30 (m, 1H), 1,88 - 1,72 (m, 2H), 1,04 - 0,85(m,
2H), 0,89 (t, J= 7,2 Hz, 3H), 0,82 (m, 2H). ESI-MS m/z =397,1 (M+H)".
4-amino-6-(7-xyclopropyl-1-propyl-1H-indol-5-y1)-7,8-dihydropyrimido(5, 4-f][1,
4]oxazepin-5(6H)-on (22):

\

NHZO N

Dung dich chira hgp chét & vi du 221 (0,25g, 0,630mmol) trong amoniac 0,5M
trong 1,4-dioxan (15ml) dugc khudy & nhiét do trong phong trong 3 gid. Hn hop phan
g dugc b trong chan khong, va chit cin dugc phan bd vio etyl axetat va nude. Lép
hitu co tach ra dugc lam kho bﬁng natri sulfat va duoc loc, va chét loc dugc cb trong
chan khong dé thu duoc khéi rén, ma duogc nghién bang dietyl éte dé thu duoc hop
chét néu & d& muc (0,19g, 76%) dudi dang chét rin mau tring. '"H NMR (400 MHz,
DMSO-dy): 6 8,16 (s, 1H), 7,60 (bs, 2H), 7,38 (d, J= 3,2 Hz, 1H), 7,33 (d, /= 2,0 Hz,
1H), 6,79 (d, J= 1,2 Hz, 1H), 6,44 (d, J=3,2 Hz, 1H), 4,61 (t, J=4,4 Hz, 2H), 4,53 (1,
J=12Hz, 2H), 3,95 (t, /= 4,4 Hz, 2H), 2,40 - 2,32 (m, 1H), 1,80- 1,76 (m, 2H), 0,99
(m, 2H), 0,88 (t, J= 7,6 Hz, 3H), 0,84 - 0,80(m, 2H). ESI-MS m/z = 378,1 (M+H)"; d6
tinh khiét LCMS: 94%.

Vi du 23:

0L AR
R g S S T

U _
OTBS N™ Cl 23D
23C oTBS

9 Q e 0
V)kNH o VU\NH Q V)LNH Q

Nl)YkN ?§/KN Y w}(N /
N= N=
o\) 23F o\) 23
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Chét phan tmg va diéu kién phan tmg: a) Xyclopropan cacbonyl clorua, DCM, Et;N,
RT, 2 gid; b) 2-iodoanisol, CuBr, Cu(OAc),, K,CO;, NaOH, DMF, 140 °C, 6 gid; c)
NH,(CH,),0TBS, Pd(OAc),, X-Phos, Cs,COs;, toluen, 100°C, 7 gio; d) 4,6-
diclopyrimidin-5-carbonyl clorua, Et;N, DCM, RT, 2 gid; e) TBAF, THF, RT, 2 gio;
f) Et:N, CH3CN, 70°C, 3 gid; g) NH;, dioxan, RT, 2 gid.

Quy trinh ‘ "
N-(5-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-6(5H)-yl)-1-(2-
metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit:
N-(5-bromo-1H-indol-7-yl)xyclopropancarboxamit (23A):

%NH-
H
N

Y
Br

B6 sung nhd giot dung dich chita xyclopropancarbonyl clorua (0,54g,
5,21mmol) trong DCM (10ml) vao dung dich dwoc 1am lanh bing nuéc d4 chira 5-
bromo-lH—indol-7-amin (1,0g, 4,74mmol) va trietylamin (0,991ml, 7,11mmol) trong
DCM (20ml), va hén hop nay dugc khudy trong 2 gi. H6n hop phan tmg dugc cb
trong chan khong va dugc phan bd vio etyl axetat va nuée. Lép hiru co tich ra duoc
lam kho béng natri sulfat va dugc loc, va chit loc dugc cb trong chan khong. Chét can
dugc tinh ché bang sic ky cdt nhanh st dung etyl axetat 20% trong hexan dé thu dugc
hop chét néu & @& muc (1,1g, 76%) dudi dang chét rin mau d6. '"H NMR (300 MHz,
DMSO-dg): 6 11,0 (s, 1H), 10,08 (s, 1H), 7,72 (s, 1H), 7,48 (s, 1H), 7,41 (t, J= 3,0 Hz,
1H), 6,43 (t, J= 2,4 Hz, 1H), 1,90 - 1,86 (m, 1H), 0,88 - 0,82 (m, 4H). ESI-MS m/z =
279 (M+H)".

N-(5-bromo-1-(2-metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit (23B):

-y
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B4 sung 1-iodo-2-metoxybenzen (1,06g, 4,30mmol) vio dung dich chira hop
chdt & vi du 23A (1,0g, 3,58mmol) va ddng(I) bromua (0,051g, 0,358mmol) trong
toluen (20ml), sau dé bd sung kali cacbonat (0,99g, 7,17mmol), va hén hop nay dugc
khudy & 100°C trong 10 phut. Sau d6 bd sung NaOH (100mg, 2,69mmol) va ddng(Il)
axetat (65,0 mg, 0,358mmol) & 100°C, va hén hop phan tmg dugc khudy & 6 gid. Chét
rin khong tan duge loc, chét loc duge co, va chit cin duge phén bd vao etyl axetat va

| nude. Lép hitu co tach ra dugce 1am khd bﬁng natri sulfat va duoc loc. .Chét loc duoc c6
trong chan khong va dugc tinh ché biang sic ky c6t nhanh sir dung etyl axetat 10%
trong hexan dé thu dugc hop chit néu & d& muc (0,4g, 29%) dudi dang chét rin mau
d6. "H NMR (400 MHz, DMSO-dg): § 9,14 (s, 1H), 7,69 (d, J = 1,6 Hz, 1H), 7,41 (dt,
J;=1,6 Hz, J,=8,8 Hz, 1H), 7,28 (d, /= 3,2 Hz, 1H), 7,19 (d, J= 6,4 Hz, 1H), 7,11
(d, J= 8,0 Hz, 1H), 7,01 - 6,97 (m, 2H), 6,60 (d, J = 2,8 Hz, 1H), 3,64 (s, 3H), 1,08
(m, 1H), 0,47 - 0,32 (m, 4H). ESI-MS m/z = 385(M+H)".
N-(5-(2-(tert-butyldimetylsilyloxy)etylamino)-1-(2-metoxyphenyl)-1H-indol-7-
yl)xyclopropancarboxamit (23C):

N
TBSO_~ J

H

Khudy hdn hop bao gdm hop chit & vi du 23B (0,4g, 1,038mmol), 2-(tert-
butyldimetylsilyloxy)etanamin  (0,21g, 1,246mmol), xesi cacbonat (0,677g,
2,077mmol), paladi axetat (0,0233g, 0,104mmol).vé X-Phos (0,0495g, 0,104mmol)
trong toluen (15ml) duéi argon & 100°C trong 7 gid. Phan img dwoc 1am 4m 1én dén
nhiét d6 trong phong, pha lodng trong etyl axetat va dugc rira bang nuée. Lép hitu co
tach ra dugc lam kho béng natri sulfat va duoc loc, va chit loc duge ¢ duéi chan
khong dé thu duoc ddu mau den. Chét cin duoc tinh ché bang sic ky cot nhanh st
dung etyl axetat 15% trong hexan d& thu dugc hop chét néu & d& muc (0,15g, 22%)
dudi dang sird. "H NMR (300 MHz, DMSO-dq): & 8,85(s, 1H), 7,33 (t, J= 10 Hz, 1H),
7,13 - 6,92 (m, 4H), 6,60 (s, 1H), 6,37 (d, J = 2,0 Hz, 1H), 6,35 (d, J = 4,0 Hz, 1H),
4,97 (t, J=5,7 Hz, 1H), 3,75 (t, J= 6,0 Hz, 2H), 3,65 (s, 3H), 3,16 (g, /= 6,3 Hz, 2H),
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1,09 (m, 1H), 0,88 (s, 9H), 0,39 - 0,35 (m, 4H), 0,06 (s, 6H). ESI-MS m/z =
480(M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(7-(xyclopropancarboxamido)-1-(2-
metoxyphenyl)-1H-indol-5-yl)pyrimidin-5-carboxamit (23D):

OTBS

B4 sung nho giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,079,
0,375mmol) trong DCM (2ml) vao dung dich dugc lérﬁ Janh bang nuéc d4 chira hop
chit & vi du 23C (0,15g, 0,313mmol) va trietylamin (0,29ml, 2,06mmol) trong DCM
(20ml), va hén hop nay dugc khudy trong 2 gi&. Hén hop phén g dugc cd trong
chan khong, va chit cin dugc phén bb vao etyl axetat va nuéce. Lép hitu co tich ra
dugc lam kho béng natri sulfat va duoc loc, va chét loc dugc cb trong chan khong.
Chét cin dugc tinh ché bing séc ky ¢t nhanh sir dung etyl axetat 20% trong hexan dé
thu dugc hop chét néu & d& muc (0,19g, 85%) dudi dang chit rdn mau vang. 'H NMR
(400 MHz, DMSO-dg): 8 9,00 (s, 1H), 8,77 (s, 1H), 7,58 (s, 1H), 7,38 (dt, J; = 1,2 Hz,
J, = 8,8 Hz, 1H), 7,25 (d, J = 3,2 Hz, 1H), 7,12 (d, J = 7,2 Hz, 1H), 7,07 (d, J = 8,0
Hz, 1H), 6,99 - 6,94 (m, 2H), 6,56 (d, J = 2,8 Hz, 1H), 3,97 (m, 2H), 3,82 (t, J = 5,6
Hz, 2H), 3,58 (s, 3H), 1,07 (m, 1H), 0,87 (s, 9H), 0,42 - 0,36 (m, 4H), 0,049 (s, 6H).
4,6-diclo-N-(7-(xyclopropancarboxamido)-1-(2-metoxyphenyl)-1H-indol-5-yl)-N-(2-
hydroxyetyl)pyrilmidin—5-carboxamit (23E): '
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B& sung TBAF (0,152g, 0,58mmol) trong THF (10ml) vao dung dich chia hop
chét & vi 'du 23D (0,3g, 0,575mmol) trong THF (5ml), va hdn hop nay dugc khudy &
nhiét do trong phong trong 2 gid. THF dugc loai bd trong chan khéng va chit cin
dugc phin b vao etyl axetat va nuée. Lép hitu co tach ra duge lam khé bing natri
sulfat va dugc loc, va chét loc duge cd trong chan khéng dé thu dugc hop chét néu &
d& muc (0,13g, 78%) dudi dang sir6 mau vang, ma dugc tiép tuc st dung & budc tiép
theo ma khong can tinh ché thém. '"H NMR (400 MHz, DMSO-dg): & 9,02 (s, 1H),
8,76 (s, 1H), 7,59 (s, 1H), 7,36 (dt, J; = 1,6 Hz, J, = 8,8 Hz, 1H), 7,26 (d, J= 3,2 Hz,
1H), 7,13 (d, J= 7,6 Hz, 1H), 7,07 (d, J= 7,6 Hz, 1H), 7,00 - 6,94 (m, 2H), 6,59 (d, J
= 2,8 Hz, 1H), 4,87 (bs, 1H), 3,92 (t, J = 6,8 Hz, 2H), 3,64 (t, J= 4,8 Hz, 2H), 3,59 (s,
3H), 1,08 (m, 1H), 0,43 - 0,36 (m, 4H). ESI-MS m/z = 540 (M+H)".

N-(5-(4-clo-5-0x0-7,8-dihydropyrimido[5,4-f][ 1,4]oxazepin-6(5H)-y1)-1-(2-
metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit (23F):

Huyén phit dic bao gdm hop chit & vi du 23E (0,13g, 0,241mmol) va
trietylamin (0,067ml, 0,48 1mmol) trong axetonitril (20ml) dugc khudy & 80°C trong 3
gi¢. Hon hop phan tng dugc lam ngudi va duch cb trong chian khong, va chit cin
duoc phan bd vao etyl axetat va nude. Lop hitu co tach ra duge 1am khod bing natri
sulfat va dugce loc, va chét loc duge co trong chén khong dé thu dugc hop chét néu &
d& muc (0,09g, 68,3%) dudi dang sird dic. 'H NMR (300 MHz, DMSO0-dy): 6 9,21 (s,
1H), 8,80(s, 1H), 7,58 (d, /= 1,8 Hz, 1H), 7,41 (dt, J; = 1,5 Hz, J,= 9,3 Hz, 1H), 7,31
(d, J= 3,0 Hz, 1H), 7,19 (d, J = 6,6 Hz, 1H), 7,13 (d, J= 7,5 Hz, 1H), 7,00 (t, /= 7,2
Hz, 1H), 6,93 (d, J = 1,5 Hz, 1H), 6,67 (d, J = 3,3 Hz, 1H), 4,78 (t, J = 4,2 Hz, 2H),
4,16 (t, J= 4,5 Hz, 2H), 3,68 (s, 3H), 1,14 (m, 1H), 0,46 - 0,32 (m, 4H). ESI-MS m/z =
504 (M+H)".
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N—(S-(4-amino-5-oxo-7,8-dihydrbpyrimido[5,4-f][1,4]oxazepin-6(5H)-yl)-1-(2-
metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit (23):

Dung dich chira séan phim ciia vi du 23F (0,090g, 0,179mmol), trong amoniac
0,5M trong 1,4-dioxan (2ml) dugc khudy & nhiét d6 trong phong trong 2 gis. Hén hop
phan tng dugc cb trong chan khong, va chét cin dwoc phin bd vio etyl axetat va
nude. Lép hitu co tach ra duge 1am kho bang natri sulfat va dugc loc, va chét loc dugc
cd trong chén khong @8 thu duoc khéi rén, ma dugc nghién bing dietyl éte dé thu duoc
hop chét néu & d& muc (0,07g, 65%) dudi dang chét rin mau tring. 'H NMR (400
MHz, DMSO-dg): 6 9,18 (s, 1H), 8,18 (s, lH); 7,63 (bs, 2H), 7,50 (s, 1H), 7,41 (t, J =
7,2 Hz, 1H), 7,28 (d, J = 2,8 Hz, 1H), 7,19 (d, J = 7,6 Hz, 1H), 7,12 (d, J = 8,0 Hz,
1H), 7,00 (t, J= 7,2 Hz, 1H), 6,89 (d, /= 1,2 Hz, 1H), 6,63 (d, J= 3,2 Hz, 1H), 4,65 ({,
J = 4,4 Hz, 2H), 4,00 (t, J = 3,6 Hz, 2H), 3,68 (s, 3H), 1,10 (m, 1H), 0,45 - 0,31 (m,
4H). ESI-MS m/z = 485(M+H)"; d tinh khiét HPLC: 95%.

Hop chét ciia cac vi du 24 - 25 dugc diéu ché theo quy trinh tuong tr véi quy

trinh duoc mo ta & cac vi du 21 - 23 st dung nguyén li€u ban d4u thich hop.

CAu tric Dir liéu phén tich Khoi
' luong/Do
tinh khiét

Vi
du

0 'H NMR (400 MHz, DMSO- | ESI-MS m/z
[Nj »/ de): & 8,13 (s, 1H), 7,58 (bs, | = 423
N/NHZO D/\N/) 2H), 7,52 (d, J = 3,6 Hz, 1H), | M+H)"; do

24 | /N 724 (d, J = 2,0 Hz, 1H), 6,87 |tinh  khiét
o\) (d, J= 1,6 Hz, 1H), 6,47.(d, J = | HPLC: 92%.

3,2 Hz, 1H), 5,72 (m, 1H), 4,59
(t, J = 4,4 Hz, 2H), 3,94 (t, J =
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4.4 Hz, 2H), 3,86 (d, J = 10,8
Hz, 2H), 3,66 (dt, J; = 2,4 Hz,
J, = 10,8 Hz, 2H), 2,96 - 2,82
(m, 4H), 1,38 (d, J = 6,4 Hz,
6H).

25

'"H NMR (300 MHz, DMSO-
de): & 10,05 (s, 1H), 8,17 (s,
1H), 7,62 (bs, 2H), 7,55 (d, J =
3,3 Hz, 1H), 7,43 (d, J= 1,2 Hz,
1H), 6,84 (s, 1H), 6,53 (d, J =
3,3 Hz, 1H), 5,03 (m, 1H), 4,63
(t, J = 4,5 Hz, 2H), 3,97 (m,
2H), 1,85(m, 1H), 1,39 (d, J =
6,6 Hz, 6H), 0,90 — 0,72 (m,
4H).

ESI-MS m/z
= 421
(M+H)";  do
tinh  khiét
HPLC:
99,48%.

Vi du tham khao 26:

Br H
H
/CEN) _a Ho_b H e, & No_a
Y y y S /
O:N 0N HoN o N
22B 26A 26B 26C

Xxég 55 Tssowég_ﬁm gg

OTBS

o & ¢
_h ¢l o /&} /é[)’ NH20 /é[)/
NN
' ”\/NY:H 26H «

Chét phan tmg va didu kién phan tmg: a) Axit xyclopropyl bonic, Cs,COs,

OH

PdCly(dppf), toluen- H,0, 100°C, 2 gid; b) Pd/C, EtOH, H,, RT, 16 gid; c) (Boc),0,
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Et;N, THF, RT, 2 gio; d) 5-bromo-2-metylpyridin, K3POy4, (R,R)-N,N’-dimetyl-1,2-
xyclohexandiamin, Cul, dioxan, 110°C, 24 git; e) 2M HCl trong dioxan, RT, 2 gio; f)
TBDMSO(CH,),Br, K,CO3, CH3CN, 80°C, 24 gio; g) 4,6-diclopyrimidin-5-carbonyl
clorua, Et;N, DCM, RT, 1 gio; h) 5%HCI-MeOH, RT, 1 gid; i) Et;N, CH;CN, 80°C,
16 gio; j) NH;, dioxan, RT, 3 gio.

Quy trinh
4-amino-6-(7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on:
7-xyclopropyl-5-nitro-1H-indol (26A):

ZT

/
26A

B6 sung PdCl, (dppf)-CH,Cl, adduct (7,59g, 10,37mmol) vao dung dich chta
22B (25g, 104mmol) trong 500ml toluen va nuée (1:1) duogc gitt dudi khi quyén

O,N

argon. Sai d6 bd sung xesi cacbonat (40,6g, 124mmol) va axit xyclopropyl bonic
(17,82g, 207mmol). Hon hgp nady dugc khir khi trong 5 phut va khudy & 100°C trong
16 gio. Hon hop phan tng dugce cho vao nhiét d trong phong va dugc phén bb vao
etyl axetat va nuéc. Lép hitu co tach ra dugc rira bang nudc, dugc 1am kho trén natri
sulfat, va duge loc. Chét loc dugc ¢ trong chan khong. San phdm thé dugc tinh ché
bing séc ky cot nhanh str dung etyl axetat 20% trong hexan dé thu dugc hop chét néu
& @ muc (17g, 79%) dudi dang chét rin mau vang. 'H NMR (300 MHz, DMSO-dg): &
11,98 (s, 1H), 8,40 (d, J = 1,8 Hz, 1H), 7,62 (t, J = 3,0 Hz, 1H), 7,49 (d, J= 2,1 hz,
1H), 6,75 (dd, J; = 1,8 Hz, J, = 3,0 Hz, 1H), 2,35 (m, 1H), 1,13 - 1,05 (m, 2H), 0,87 -
0,80(m, 2H). ESI-MS m/z =201 (M-H)".

7-xyclopropyl- 1H-indol-5-amin (26B):

ZT

H,N
2 268
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B6 sung paladi trén cacbon (3g, 28,2mmol) vao dung dich chitra 26A (15g,
74, 2mmol) trong etanol (200ml), va hén hop nay dugc khudy dudi khi quyén hydro
trong 16 gid & nhiét d6 trong phong. Hén hop phan tng dugc loc qua tAm xelit, va chét
loc duge cb dué6i 4p sudt gidm. San phim thé dugc tinh ché bang sic ky cot nhanh st
dung etyl axetat 30% trong hexan @& thu dwoc hop chit néu & dé muc (12g, 93%) duéi
dang chit 16ng sén sét mau vang. '"H NMR (300 MHz, DMSO-dg): § 10,62 (s, 1H),
7,11 (t, J= 2,7 Hz, 1H), 6,48 (d, J = 2,1 hz, 1H), 6,12 (dd, J; = 2,1 hz, J, = 3,0 Hz,
1H), 6,04 (d, J = 1,8 Hz, 1H), 4,30 (s, 2H), 2,14 (m, 1H), 0,96 - 0,90 (m, 2H), 0,65 -
0,60 (m, 2H). ESI-MS m/z = 173 (M+H)".

tert-butyl 7-xyclopropyl-1H-indol-5-ylcarbamat (26C):

S A

N
H  26c

B6 sung trietylamin (14,57g, 105mmol) vao dung dich chia 26B (12g,
69,7mmol) trong metanol (150ml), tiép &6 1a di-ter-butyl dicarbonat (17,79g,
77mmol), va hén hop nay duge khqu trong 2 gio & 0°C. MeOH dugc loai bd trong
chan khéng, va chit cin dugc phén b6 vao etyl axetat va nuéc. Lép hitu co tach ra
duoc lam kho bf‘mg natri sulfat va duoc loc, va chét loc dugc cd trong chén khong dé
thu dugc hop chét néu & d& muc (18g, 95%) dudi dang chit rin mau tring mo. 'H
NMR (300 MHz, DMSO-dg): 6 10,99 (s, 1H), 8,86 (s, 1H), 7,44 (s, 1H), 7,26 (t, J =
2,7 Hz, 1H), 6,71 (d, J= 1,2 Hz, 1H), 6,32 (dd, J; = 1,8 Hz, J, = 3,0 Hz, 1H), 2,20 (m,
1H), 1,46 (s, 9H), 1,01 - 0,94 (m, 2H), 0,66 - 0,61 (m, 2H). ESI-MS m/z = 273
(M+H)".

tert-butyl 7-xyclopropyl-1-(6—metylpyridin-3 -yl)-1H-indol-5-ylcarbamat (26D):

éN
i éﬂ‘)
>Lo)kN Y
H
26D
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Bd sung ddng (I) iodua (0,28g, 1,46mmol) vi (R,R)-N,N’-dimetyl-1,2-
xyclohexandiamin (0,208g, 1,46mmol) vao dung dich chira 26C (2g, 7,35mmol) trong
1,4-dioxan (20ml) dudi khi quyén argon, tiép d6 1a 5-bromo-2-metylpyridin (1,9g,
11,02mmol) va kali phdtphat (3,12g, 14,7mmol). Sau d6, hdn hop ndy dugc khir khi
trong 5 phut va khudy & 110°C trong 16 gid. Chat ran khong tan dugc loc, chét loc
dugc cd, va chét cin duge phin bd vao etyl axetat va nu6e. Lép hitu co tach ra duge
lam kho ba°1ng natri sulfat va duogc loc, va chét loc dugc cd trong chan kh(‘)ng. Séan
phim thé dugc tinh ché bing sic ky cot nhanh sir dung etyl axetat 15% trong hexan dé
thu duoc hop chét néu & d& muc (0,26g, 9,7%) dudi dang chét rin mau tréng md. 'H
NMR (300 MHz, DMSO-dy): 6 9,04 (s, 1H), 8,55 (d, J= 2,1 hz, 1H), 7,80(dd, J; = 2,4
Hz, J, = 8,1 hz, 1H), 7,63 (bs, 1H), 7,37 (d, J= 8,4 Hz, 1H), 7,31 (d, J= 3,3 Hz, 1H),
6,95 (s, 1H), 6,57 (d, J = 2,7 Hz, 1H), 2,55 (s, 3H), 1,47 (s, 9H), 1,46 (m, 1H), 0,45 -
0,30 (m, 4H). ESI-MS m/z =363 (M+H)".

7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-5-amin (26E):

/] N

—

N
Y/

26E

HoN

Khua‘iy dung dich chira 26D (1,6g, 4,4mmol) va 4 N HCl trong dung dich 1,4-
dioxan (20ml) & nhiét d§ trong phong trong 2 gid. Sau d6 loai bd 1,4-dioxan trong
chan khong, chit cin dugc hoa tan trong etyl axetat va tiép theo duoc rira bing nudc
natri bicarbonat bdo hoa va nwée mudi. Lép hiru co tach ra duge lam kho bing natri
sulfat va dugc loc, va chét loc duge cd trong chén khong dé thu duge hop chét néu &
d& muc (1g, 83%) dudi dang chét 1éng khéng mau, ma dugc tiép tuc sir dung & bude
tiép theo ma khong cin tinh ché thém. 'H NMR (300 MHz, DMSO-dy): & 8,51 (d, J =
2,1 hz, 1H), 7,75 (dd, J, = 2,7 Hz, J, = 8,1 hz, 1H), 7,34 (d, J= 8,1 hz, 1H), 7,15 (d, J
= 3,3 Hz, 1H), 6,60 (d, J= 1,8 Hz, 1H), 6,37 (d, J = 3,3 Hz, 1H), 6,28 (d, J= 1,2 Hz,
1H), 4,54 (bs, 2H), 2,53 (s, 3H), 1,40 (m, 1H), 0,46 - 0,28 (m, 4H). ESI-MS m/z = 264
(M+H)*".
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N-(2-(tert-butyldimetylsilyloxy)etyl)-7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-
5-amin (26F):

N4

TBSO\V/A\N

H 26F

B sung (2-bromoetoxy) (fert-butyl) dimetylsilan (0,908g, 3,8mmol) va kali
cacbonat (1,57g, 11,39mmol) vao dung dich chira hop chit 26E (1g, 3,8mmol) trong
axetonitril (20ml), va hén hop nay duogc khudy & 80°C trong 16 gid. Loai b
axetonitril trong chan khéng, va chét cin dugc phén bd vao etyl axetat va nudc. Lép
hitu co tach ra dugc 1am kho bing natri sulfat va dugc loc, va chét loc dugc cb trong
chan khéng. San phim thd dugc tinh ché bang sic ky cdt nhanh sir dung etyl axetat
10% trong hexan dé thu duogc hop chit néu & dé& muc (1,2g, 73,3%) duéi dang chéit rén
mau tring mo. 'H NMR (300 MHz, DMSO-dq): & 8,52 (d, J= 2,4 Hz, 1H), 7,77 (dd, J;
=2,7Hz, J,=1,8 Hz, 1H), 7,36 (d, J= 8,1 hz, 1H), 7,17 (d, J=3,3 Hz, 1H), 6,57 (d, J
= 2,1 hz, 1H), 6,42 (d, J=3,3 Hz, 1H), 6,32 (s, 1H), 4,95 (t, J= 6,3 Hz, 1H), 3,75 (t, J
= 6,0 Hz, 2H), 3,16 (q, J= 6,3 Hz, 2H), 2,53 (s, 3H), 1,42 (m, 1H), 0,86 (s, 9H), 0,45 -
0,28 (m, 4H), 0,02 (s, 6H). ESI-MS m/z = 422 (M+H)". |

N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6—diclo-N-(7-xyclopropy1— 1-(6-metylpyridin-3-
yl)-1H-indol-5-yl)pyrimidin-5-carboxamit (26G):

J N
cl o N
/
N XY N
L
NZ >cl
26G

OTBS

B6 sung nhé giot dung dich chira 4,6-diclopyrimidin-5-carbonyl clorua (0,824g,
4,27mmol) trong DCM (20ml) vao dung dich dugc lam lanh bang nudc d4 chira hop
chét 26F (1,2g, 2,85mmol) va trietylamin (1,19ml, 8,54mmol) trong DCM (25ml), va
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hén hop nay dugc khudy trong 1 gid. Phan tng dugc pha long bing diclometan va
dugc rira bing nuéc. Lép hitu co tach ra dugce lam kho béng natri sulfat va duoc loc,
va chét loc dugce cd trong chén khong. Chét cin dugc tinh ché b%mg sic ky cdt nhanh
sir dung etyl axetat 20% trong hexan dé thu duoc hop chét néu & d& muc (1,3g, 77%)
duéi dang chét rén mau tring mo. 'H NMR (300 MHz, DMSO-dy): & 8,74 (s, 1H),
8,51 (d, J=2,7 Hz, 1H), 7,79 (dd, J; = 2,7 Hz, J, = 8,7 Hz, 1H), 7,62 (d, J= 1,8 Hz,
1H), 7,42 (d, J=3,3 Hz, 1H), 7,36 (d, J= 8,1 hz, 1H), 6,85(d, J= 1,2 Hz, 1H), 6,64 (d,
J=3,3 Hz, 1H), 3,99 (t, J = 5,4 Hz, 2H), 3,78 (t, J = 5,7 Hz, 2H), 2,54 (s, 3H), 1,36
(m, 1H), 0,88 (s, 9H), 0,38 - 0,26 (m, 4H), 0,03 (s, 6H). ESI-MS m/z = 597 (M+H)".

4, 6-diclo-N-(7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-5-y1)-N-(2-
hydroxyetyl)pyrimidin-5-carboxamit (26H):

/AN

cl o N
Y
O
l\N/ cl H 26H
OH ‘

Khudy dung dich chira hop chét 26G (1,3g, 2,17mmol) trong 20ml dung dich
metanolic chirta HCI (5% HCI trong MeOH) & nhiét d§ trong phong trong 1 gid. Loai
bo metanol trong chin khong, va chét cin dugc hoa tan trong etyl axetat. Hon hop
duoc rira bing nudc natri bicarbonat bdo hoa va nudc mudi bio hoa. Lép hifu co tach -
ra dugc lam kho bﬁng natri sulfat va dugc loc, va chét loc dugc co trong chan khong
dé thu duge hop chét néu & d& muc (0,9g, 86 %) dudi dang chét rén mau tréng nho, ma
dugc tiép tuc st dung & buéc tiép theo ma khong cin tinh ché thém. 'H NMR (300
MHz, DMSO-dq): 6 8,74 (s, 1H), 8,53 (d, J= 2,4 Hz, 1H), 7,81 (dd, J; =2,7 Hz, J, =
8,1 hz, 1H), 7,61 (d, J=2,4 Hz, 1H), 7,42 (d, J= 3,3 Hz, 1H), 7,36 (d, J= 8,1 hz, 1H),
6,87 (d, J= 1,8 Hz, 1H), 6,67 (d, J= 3,3 Hz, 1H), 4,84 (t, J= 5,3 Hz, 1H), 3,92 (t, J =
6,0 Hz, 2H), 3,62 (q, J = 5,7 Hz, 2H), 2,54 (s, 3H), 1,38 (m, 1H), 0,35 - 0,30 (m, 4H).
ESI-MS m/z = 484 (M+H)".

4-clo-6-(7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (26I):
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/ N
CIO N
N /
e

Khudy dung dich chira hop chét 26H (0,9g, 1,86mmol) va trietylamin (0,78ml,
5,6mmol) trong axetonitril (20ml) & 80°C trong 16 gid. Phan mg dugc 1am lanh dén
nhiét d6 trong phong, dugc cb trong chan khéng va duogc phin bd vao etyl axetat va

nudc. Lop hitu co tach ra duge 1am kho bﬁng natri sulfat va dugc loc, va chit loc duoc
cb trong chén khong dé thu dugc hop chét néu & d& muc (0,7g, 84 %) dudi dang chét
rin mau tring nho. "H NMR (400 MHz, DMSO-dg): & 8,83 (s, 1H), 8,60 (d, J = 2,4
Hz, 1H), 7,87 (dd, J; =2,8 Hz, J, = 8,0 Hz, 1H), 7,56 (d, J=2,0 Hz, 1H), 7,47 (d, J=
3,2 Hz, 1H), 7,41 (d, J = 8,4 Hz, 1H), 6,88 (d, J = 1,6 Hz, 1H), 6,73 (d, J = 3,2 Hz,
1H), 4,74 (t, J= 4,8 Hz, 2H), 4,14 (t, J=4,8 Hz, 2H), 2,57 (s, 3H), 1,51 (m, 1H), 0,54
- 0,50 (m, 2H), 0,38 - 0,30 (m, 2H). ESI-MS m/z = 446 (M+H)".

4-amino-6-(7-xyclopropyl-1-(6-metylpyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (26):

/ANY

—

D nn

Khqu dung dich chita hop chéit 261 (0,7g, 1,57mmol) trong amoniac 0,5M
trong 1,4-dioxan (20ml) & nhiét d trong phong trong 3 gid. Hon hop phan g dugc
cb trong chan khéng, va chét can dugc phan bd vao etyl axetat va nude. Lép hitu co
tach ra dugc lam kho béng natri sulfat va dugc loc, va chét loc dugc cd trong chén
khong dé thu dugc khéi rén, ma dugc nghién bang dietyl éte dé thu dirgc hop chit néu
& d& muc (0,5g, 68%) dudi dang chit rén mau tring. "H NMR (300 MHz, DMSO-dq):
d 8,60 (d, J= 2,4 Hz, 1H), 8,17 (s, 1H), 7,86 (dd, J; = 4,0 Hz, J, = 8,4 Hz, 1H), 7,63
(bs, 2H), 7,47 (d, J = 1,8 Hz, 1H), 7,44 (d, J = 3,0 Hz, 1H), 7,41 (d, J = 8,4 Hz, 1H),
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6,84 (s, 1H), 6,70(d, J = 3,3 Hz, 1H), 4,64 (t, J= 3,9 Hz, 2H), 3,97 (t, /= 4,5 Hz, 2H),
2,57 (s, 3H), 1,49 (m, 1H), 0,56 - 0,50 (m, 2H), 0,38 - 0,30 (m, 2H). ESI-MS m/z =

427 (M+H)".

Hop chét & cac vi du 27 - 36 dugc diéu ché theo quy trinh tuong tu véi quy

trinh dugc md ta & cdc vidu 1, 2, 13, 21 va 26 sir dung nguyén liéu ban d4u thich hop.

. Dit liéu phén tich Khéi
Vi L, A
du Céu tric lugng/DY
' tinh khiét
'TH NMR (300 MHz, DMSO- | ESI-MS m/z
, f dq): § 9,06 (s, 2H), 8,18 (s, 1H), | = 402
Vi NNy 782 (4, J =33 Hz, 1H), 7,7 - | M+H)". 6
du Sa 7,6 (m, 4H), 7,2 (dd, J; = 2,4 |tinh  khiét
tham | -y, N Hz, J, = 9,0 Hz, 1H), 6,81 (d, J | HPLC: 95%
khao | N Q/\/) = 3,0 Hz, 1H), 4,65 (t, J = 5,1
27 QN/ N hz, 2H), 4,01 (t, J= 5,1 hz, 2H),
o\) 3,02 (q, J = 7,8 Hz, 2H), 1,36
(t, J=17,8 Hz, 3H).
'H NMR (400 MHz, DMSO- | ESI-MS m/z
dg): & 8,18 (s, 1H), 7,59 - 7,65 | = 436
Vi | o | (m 5H),7,5dd, J; =8,0 Hz, J, | (MHH)"; d0
du Q/ = 1,6 Hz, 1H), 7,37 (t, J = 8,4 | tinh  Khiét
tham NHz N O |Hz 1H), 7,22 (d, J = 8,8 Hz, | LCMS:
khéo | N& /©/\/) 1H), 7,15 (dd, J; = 8,8 Hz, J, = | 98%.
28 <\N / JN 2,0 Hz, 1H), 6,76 (d, J = 2.8
0— Hz, 1H), 4,65 (t, J = 4,8 Hz,
2H), 4,02 (t, J = 4,4 Hz, 2H),
3,31 (s, 3H).
TH NMR (300 MHz, DMSO- | ESI-MS m/z
de): & 8,18 (s, 1H), 7,63 (bs, | = 416
Vi 2H), 7,57 (s, 1H), 7,44 (d, J = | M+H)"; 46
du 33 Hz, 1H), 7,25 (d, J = 7,5 | tinh  khiét
tham N T o~ |Hz, 1H), 7,12 (s, 1H), 7,06 (s, | LCMS:
khio | n= /@/) 2H), 6,93 (4, J = 6,9 Hz, 1H), | 96%.
29 <\N /N | 6,63 (d, J = 3,3 Hz, 1H), 4,64

(t, J = 3,9 Hz, 2H), 4,00 (t, J =
3,9 Hz, 2H), 3,74 (s, 3H), 2,42
(s, 3H).
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'"H NMR (400 MHz, DMSO- | ESI-MS m/z:
Vi 0 de): & 8,17 (s, 1H), 7,65 - 7,58 | 380(M+H) ™;
du Q (m, 4H), 7,51 (d, J = 2,0 Hz, | d0 tinh khiét
tham |  NHzg \ 1H), 7,10 (dd, J; = 2,0 Hz, J,= | HPLC: 95%.
Yhio | N= J@[/) 8.8 Hz, 1H), 6,48 (d, J = 2.8
0 |4 N Hz, 1H), 4,68 - 4,60 (m, 3H),
o\) 4,05 - 3,96 (m, 4H), 3,63 - 3,54
(m, 2H), 2,08 - 1,86 (m, 4H).
'H NMR (400 MHz, DMSO- | ESI-MS m/z:
de): & 8,17 (s, 1H), 7,74 (d, J=| 417 (M+H)
Vi ~\ 7,6 Hz, 1H), 7,62 (bs, 2H), 7,59 | ©; do tinh
du _ (s, 1H), 7,50 (d, J = 3,2 Hz, | khiét
tham |, | N O 1H), 7,10 (s, 2H), 7,05 (d, J = | LCMS:
khao 9 Nm 8,0 Hz, 1H), 6,67 (d, J = 2,8 | 96%.
31 |\ ) Hz, 1H), 4,64 (t, J = 4,0 Hz,
° OH), 40 (t, J = 4,4 Hz, 2H),
3,85(s, 3H), 2,49 (s, 3H).
TH NMR (300 MHz, DMSO- | ESI-MS m/z
Vi 0~ d): 8,91 (s, 2H), 8,18 (5, 1H), | = 404
du Ny 7,72 (d, J = 3,3 Hz, 1H), 7,68 - | M+H)". do
tham NH, % 7,58 (m, 3H), 7,51 (d, J=9,0 | tinh  Khiét
Khio | net 9 @/\/) Hz, 1H), 7,20 (dd, J; = 1,8 Hz, | HPLC: 95%
32 <\N )N J, = 8,4 Hz, 1H), 6,78 (d, J =
o 3,0 Hz, 1H), 4,65 (t, J= 3,9 Hz,
2H), 4,06 - 3,98 (m, 5H).
'"H NMR (400 MHz, DMSO- | ESI-MS m/z
d): 5 8,18 (s, 1H), 7,64 - 7,58 | = 400
(m, 3H), 7,54 - 7,48 (m, 3H), | M+H)"; dd
Vi Q 741 (dt, J; = 2,0 Hz, J,= 7,2 | tinh  khiét
du N ; Hz, 1H), 7,31 (d, J = 7,2 Hz, | HPLC: 99%
tham | ol D @E/) 1H), 7,10 (dd, J; = 2,0 Hz, J, =
khao | & )N 8,8 Hz, 1H), 6,96 (d, J = 8.8
33 | My Hz, 1H), 6,70(d, J = 2,8 Hz,

1H), 4,64 (t, J = 4,4 Hz, 2H),
4,01 (t, J = 4,4 Hz, 2H), 2,30 -
2,39 (m, 2H), 0,95 (t, J = 7,2
Hz, 3H).
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'H NMR (400 MHz, DMSO- | ESI-MS m/z
do): § 9,05 (d, J = 1,2 Hz, 1H), | = 388
Vi fé 8,52 (s, 1H), 837 (4, J = 8,8 | (M+H)+. 49
du NN Hz, 1H), 8,18 (d, J = 2,4 Hz, | tinh  khiét
tham N, f 2H), 7,66 (d, J = 2,0 Hz, 1H), | HPLC: 94%
khio | noA O/\/) 7,63 (bs, 2H), 7,26 (dd, J,= 2,0
34 |& /N Hz, J,= 8,8 Hz, 1H), 6,84 (d, J
5 = 3,6 Hz, 1H), 4,65 (t, J = 4,4
Hz, 2H), 4,03 (t, J = 4,4 Hz,
2H), 2,56 (s, 3H).
'H NMR (300 MHz, DMSO- | ESI-MS m/z
, de): 8,33 (d, J = 8,7 Hz, 1H), | = 377
Vi Herlq 8,18 (s, 1H), 7,95 (d, J = 3,3 | (M+H)+. do
du =N Hz, 1H), 7,72 - 7,60 (m, 4H), | tinh  khiét
tham | Nz, N 7,27 (dd, J; = 1,8 Hz, J,= 8,7 | LCMS:
khao <N’ N/O/\/) Hz, 1H), 6,73 (d, J= 3,6 Hz, | 87%.
35| NeA4 ) 1H), 4,65 (t, J = 5,4 Hz, 2H),
O 4,02 (t, J=4,5 Hz, 2H), 2,45 (s,
3H).
TH NMR (300 MHz, DMSO- | ESEMS m/z
. de): & 8,18 (s, 1H), 7,65 - 7,60 | =
Vi o |(m, 3H), 7,55 (d, J = 8,1 hz, | 480(M+H)+.
du Q/ N 11H), 7,51 (d, J = 3,3 Hz, 1H), | 40 tinh khiét
tham |  NHeg N B |73 (d,J=75Hz, 1H), 7,13 - | LCMS:
Khao | N= /@/) 7,09 (m, 2H), 7,0 (d, J = 8,7 | 95%.
36 <\N /N Hz, 1H), 6,7 (d, J = 3,3 Hz,

1H), 4,64 (t, J = 4,2 Hz, 2H),
4,01 (t, J= 4,5 Hz, 2H), 3,96 (s,
3H).
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Vi du tham khéo 37:
H
,©1> “ a
//g //g g \
T f N ’\N YN h
e, =N_1 %, a o .
N N \ /
/ TBSO_~, Y N'k D N
HzN STE H a7F N7 cl 371G

OTBS
7N //g ‘
—N ' N N ' N"N
cl o N — - ag N — = NHy N
NN / = Y g
N
Leha W) W
N el ) 37H N a7l o) w

Chét phan Ung va diéu kién phan tmg: a) Br,, AcOH, 0°C, 1 gid; b) DDQ, THF, RT,
24 gid; ¢) Xyclopropyl bonic, axit Cs;COs, PdCl,y(dppf), toluen- H,O, 100°C, 16 gio;
d) 2-clo-5-metyl pyrimidin, Cs,CO3;, DMF, 100°C, 24 gio; e) Pd/C, EtOH, H,, RT, 16
gio; f) TBDMSO(CH,),Br, K,CO;, CH5CN, 80°C, 16 gio; g) axit 4,6-diclopyrimidin-
5-carboxylic, SOCl,, hdi Iuu, 3 gid; sau d6 hop chit 37F, Et;N, DCM, RT, 2 gio; h)
HCI, MeOH, RT, 2 gio; i) Et;N, CH5CN, 80°C, 16 gio; j) NHj, dioxan, RT, 3,5h.

Quy trinh

X

4-amino-6-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)- 1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on:

7-bromo-5-nitroindolin (37A):

Br

DQH
N
O,N

37A
B& sung nhé giot brom (12,55ml, 244mmol) vao dung dich dugc 1am lanh bing
nuéc d chira 5-nitroindolin (40g, 244mmol) trong axit axetic (300ml), va hdn hop nay
dugc khudy trong 1 gid. Hon hop phan tmg dugce cd dudi 4p suit giam, va chit cin
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duge phan bd vao etyl axetat va nuée. Lép hitu co tach ra dugc rira bang nugc, dugce
lam kho trén natri sulfat va dugc loc. Chét loc dugc cb trong chan khong dé thu duoc
hop chét néu & dé muc (54g, 91%) dudi dang chit rin mau vang. 'H NMR (400 MHz,
DMSO-ds): 6 8,07 (d, J=2,0 Hz, 1H), 7,84 (d, J= 1,2 Hz, 1H), 7,3 (s, 1H), 3,7 (t, /=
6,6 Hz, 2H), 3,17 (t, J = 6,6 Hz, 2H). ESI-MS m/z = 243 (M+H)".
7-bromo-5-nitro-1H-indol (37B):

Br

ZT

Y
378

Bé sung dung dich chira 2,3-diclo-5,6-dixyano-1,4-benzoquinon (DDQ) (76g,
333mmol) trong THF (200ml) vao dung dich lanh 7-bromo-5-nitroindolin (54g,

O,N

-222mmol) trong THF (1000ml), va hdn hop nay dugc khudy & nhiét @ trong phong
trong 24 git. Hon hop phan tmg dugc cd dudi ap sufit giam, va chit cin dugc phan bd
vao etyl axetat va nude. Lép hitu co tdch ra duoc ﬁ’ra bang nude, duge lam kho trén
natri sulfat va dugc loc, va chét loc dugc c6 trong chan khong. San phém thé dugc tinh
ché bing séc ky cot nhanh sir dung etyl axetat 20% trong hexan dé thu dugc hop chét
néu & d& muc (48g, 90%) dudi dang chit rin mau vang. "H NMR (300 MHz, DMSO-
dg): 8 12,13 (bs, 1H), 8,62 (d, J=1,8 Hz, 1H), 8,18 (d, /= 1,8 Hz, 1H), 7,68 (t, J= 3,0
Hz, 1H), 6,9 (d, J=2,7 Hz, 1H).
7-xyclopropyl-5-nitro-1H-indol (37C):

QL UZT

O.N
37C

B sung PdCly(dppf) (14,57g, 19,91mmol) vao dung dich chtra 7-bromo-5-
nitro-1H-indol (48g, 199mmol) trong 2000ml toluen va nuéc (1:1) duéi khi quyén
argon. Sau d6 bd sung xesi cacbonat (130g, 398mmol) va axit xyclopropyl bonic
(20,53g, 239mmol). Tiép theo hdn hop dugc khir khi trong 15 phit va khudy & 100°C
trong 16 gi¢r. Hon hop phan tmg dugc cho vao nhiét d9 trong phong, dugc loc qua tAm

xelit va dugc phéan bd vao etyl axetat va nudce. Lép hitu co tach ra dugc rira bang nude,
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duoc lam khoé trén natri sulfat va dugce loc, va chét loc dugc cd trong chan khong. San
phém thd dugc tinh ché bang sic ky c6t nhanh st dung etyl axetat 20% trong hexan dé
thu dugc hop chit néu & d& muc (32g, 79%) dudi dang chét rin mau vang. 'H NMR
(300 MHz, DMSO-dg): 11,98 (bs, 1H), 8,39 (s, 1H), 7,62 (t, J= 2,7 Hz, 1H), 7,49 (d,
J=2,1hz, 1H), 6,74 (t, J= 1,5 Hz, IH); 2,35 (m, 1H), 1,08 (m, 2H), 0,85(m, 2H).
7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-5-nitro-1H-indol (37D):

4

>;N
N
L)
O,N 37D

B sung 2-clo-5-metyl pyrimidin (19,07g, 148mmol) va xesi cacbonat (81g,
247mmol) vao dung dich chira 7-xyclopropyl-5-nitro-1H-indol(25g, 124mmol) trong
DMF (150ml), va hdn hop nay dugc khudy & 100°C trong 24 gio. DMF dugc loai bd
dudi 4p sudt giam, va chit cin dugc phan b vao etyl axetat va nuée. Lép hitu co tich
ra dugc rira bﬁng nudce, dugc 1am kho trén natri sulfat va dugc loc, va chét loc dugc co
trong chan khéong. San phim thd dugc tinh ché bing sic ky c6t nhanh sir dung etyl
axetat 10% trong hexan @& thu dugc hop chit néu & d& muc (12g, 33%) dudi dang chét
rin mau vang nhd. "H NMR (400 MHz, DMSO-dj): 58,82 (s, 2H), 8,53 (d, J = 2,4 Hz,
1H), 7,92 (d, J=3,6 Hz, 1H), 7,85(d, J= 1,6 Hz, 1H), 7,0 (d, /= 4,0 Hz, 1H), 2,37 (s,
3H), 2,07 (m, 1H), 0,4 (m, 4H). ESI-MS m/z =295 (M+H)".
7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-indol-5-amin (37E):

A
N

>$N
N
/

M e

B sung paladi trén cacbon (3g, 28,2mmol) vao dung dich chira 7-xyclopropyl-
1-(5-metylpyrimidin-2-yl)-5-nitro-1H-indol (12g, 40,8mmol) trong etanol (200ml), va
hén hop nay duge khudy duéi khi quyén hydro (30 psi) trong 16 gi® & nhiét d6 trong

phong. Hon hgp phan tmg sau d6 dugc loc qua tAm xelit, va chét loc dugc b dudi 4p
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sudt gidm. Chét cin thd dugc tinh ché bing sic ky c6t nhanh st dung etyl axetat 30%
trong hexan d thu dudc hop chit néu & d& muc (9g, 80%) duéi dang chét rin mau
tring nho. 'H NMR (300 MHz, DMSO-dg): & 8,66 (s, 2H), 7,53 (d, J = 3,3 Hz, 1H),
6,59 (d, J = 1,8 Hz, 1H), 6,41 (m, 2H), 4,66 (s, 2H), 2,29 (s, 3H), 2,06 (m, 1H), 0,37
(m, 2H), 0,25 (m, 2H). ESI-MS m/z =265 (M+H)".

N-(2-(tert-butyldimetylsilyloxy)etyl)-7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-
indol-5-amin (37F):

TBSO\/\N
H 37F

B4 sung (2-bromoetoxy) (fert-butyl) dimetylsilan (5,43g, 22,7mmol) va kali
cacbonat (9,41g, 68,1mmol) vao dung dich chira 7-xyclopropyl-1-(5-metylpyrimidin-
2-yl)-1H-indol-5-amin (6g, 22,7mmol) trong axetonitril (150ml), va hén hop nay dugc
khudy & 80°C trong 16 gid. Axetonitril dugc loai bd dudi chan khéng va chét cin dugc
phan bd vio etyl axetat va nuée. Lép hitu co tich ra dugc lam kho bang natri sulfat va
dugc loc, va chét loc duoc cb trong chin khong. San phém thé dugc tinh ché béng sic
ky cot nhanh str dung etyl axetat 10% trong hexan dé thu duge hop chit néu & @& muc
(4g, 39,7%) duéi dang chét rin mau tring nh. "H NMR (400 MHz, DMSO-dj): 58,67
(s, 2H), 7,55 (d, J = 3,2 Hz, 1H), 6,57 (d, J = 2,4 Hz, 1H), 6,46 (m, 2H), 5,1 (m, 1H),
3,74 (m, 2H), 3,16 (m, 2H), 2,29 (s, 3H), 2,06 (m, 1H), 0,86 (s, 9H), 0,37 (m, 2H),
0,25 (m, 2H), 0,03 (s, 6H). ESI-MS m/z = 423 (M+H)". |
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(7-xyclopropyl-1-(5-
metylpyrimidin-2-yl)-1H-indol-5-yl)pyrimidin-5-carboxamit (37G):
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Z\
PR

N
cl O N
' /

O
L7 37G

N Cl
OTBS
Dung dich chira axit 4,6-diclopyrimidin-5-carboxylic (2,74g, 14,2mmol) trong

thionyl clorua (12ml, 164mmol) dugc hdi lwu trong 3 gid va tiép theo duge ¢ dé thu
dugc chét can. B sung 4,6-diclopyrimidin-5-carbonyl clorua thu dugc duge hoa tan
trong DCM (10ml) vao dung dich duoc lam lanh bang nudc da chira N-(2-(tert-
butyldimetylsilyloxy)etyl)-7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-indol-5-amin
(5g, 11,83mmol) va trietylamin (1,649ml, 11,83mmol) trong DCM (50ml), va hdn hop
nay duoc khudy trong 1 gid. Phan ung duge pha lodng bang diclometan va duoc rira
“bang nuée. Lép hitu co tich ra duge 1am khd b?mg natri sulfat va duoc loc, va chét loc
duoc cb trong chan khong. Chét cin duge tinh ché biang sic ky cot nhanh sir dung etyl
axetat 30% trong hexan & thu dugc hop chit néu & d& muc (5g, 34,7%) dué6i dang
chét rin mau tring nho. 'H NMR (300 MHz, DMSO-dy): 6 8,7 (s, 3H), 7,7 (d, J= 3.9
Hz, 1H), 7,6 (d, J = 1,8 Hz, 1H), 7,0 (s, 1H), 6,67 (d, J = 3,6 Hz, 1H), 4,0 (t, /= 5,4
Hz, 2H), 3,79 (t, J = 5,1 hz, 2H), 2,32 (s, 3H), 1,95 (m, 1H), 0,86 (s, 9H), 0,42 - 0,3
(m, 2H), 0,14 (m, 2H), 0,04 (s, 6H). ESI-MS m/z = 597 (M+H)".
4,6-diclo-N-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)- 1H-indol-5-yI)-N-(2-
hydroxyetyl)pyrimidin-5-carboxamit (37H):

r%
N

\V N
cl O N
)fk Y
O
kN/ ol 37H

OH
Dung dich chia  N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(7-
xyclopropyl-1-(5 -metylpyrimidin-2-yl)-1H-indol-5-yl)pyrimidin-5-carboxamit ~ (5g,
8,37mmol) trong dung dich metanolic chira HCI (0,5ml HCI trong 30ml MeOH) dugc
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khudy & nhiét d6 trong phong trong 2 git. Metanol dugc loai bd trong chin khong, va
chét cin dugc hoa tan trong etyl axetat va dugc ria bang nudc natri bicarbonat bio
hoa va nuéc mudi. Lép hitu co tich ra duge 1am kho bang natri sulfat va dugc loc, va
chét loc duge cd trong chén khong dé thu dugc hop chit néu & d& muc (3,8g, 85%)
duéi dang chit rén mau tring nhd. ESI-MS m/z = 483 (M+H)".
4-clo-6-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (37I):

cl N
w7
N O\) 37l |

Dung dich chl’ré 4,6-diclo-N-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-
indol-5-y1)-N-(2-hydroxyetyl)pyrimidin-5-carboxamit (3,8g, 7,86mmol) va trietylamin
(3,29ml, 23,59mrhol) trong axetonitril (25ml) dugc khudy & 80°C trong 16 gid. Hon
hop phan ung dugc lam ngudi va duogc co trong chin khoéng, va chét cin duoc chia
diclometan va nudc. L6p hitu co tadch ra duge 1am kho b%mg natri sulfat va dugc loc, va
chét loc dugc cd trong chian khong dé thu duoc hop chit néu & d& muc (3,5g, 95%)
dudi dang chét rén mau tring nho. 'H NMR (400 MHz, DMSO-dq): & 8,82 (s, 1H),
8,76 (s, 2H), 7,77 (d, J = 3,2 Hz, 1H), 7,56 (d, J = 1,6 Hz, 1H), 7,05 (d, J = 1,2 Hz,
1H), 6,76 (d, J= 3,6 Hz, 1H), 4,76 (t, J=4,4 Hz, 2H), 4,18 (t, /= 4,4 Hz, 2H), 2,35 (s,
3H), 2,1 (m, 1H), 0,42 - 0,35 (m, 4H). ESI-MS m/z = 447 (M+H)".
4-amino-6-(7-xyclopropyl-1-(5-metylpyrimidin-2-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (37):
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Khi amoniac dugc suc qua dung dich chtra 4-clo-6-(7-xyclopropyl-1-(5-
metylpyrimidin-2-y1)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-
on (3,5g, 7,83mmol) trong 1, 4-dioxan (30ml) trong 30 phut. Hbn hop phan tng dugc
khudy & nhiét d6 trong phong thém trong 3 gio. Hén hop phén tng dugc cd trong chan
khong, va chit cin dugc phan b vao etyl axetat va nuéc. Lép hitu co tich ra duge lam
kho b?mg natri sulfat va duoc loc, va chét loc dugc cd trong chén khong dé thu dugc

‘khéi rén, ma dugc nghién bing dietyl éte dé thu dugc hop chit néu & d& muc (3g,
88%) du6i dang chit rin mau tring nhd. 'H NMR (300 MHz, DMSO-dy): 88,76 (s,
2H), 8,18 (s, 1H), 7,75 (d, J=3,6 Hz, 1H), 7,3 (bs, 2H), 7,48 (d, J= 2,0 Hz, 1H), 6,99
(d, J= 0,8 Hz, 1H), 6,73 (d, J = 3,6 Hz, 1H), 4,64 (t, J = 4,8 Hz, 2H), 4,01 (t, /= 4,4
Hz, 2H), 2,32 (s, 3H), 2,08 (m, 1H), 0,41 - 0,37 (m, 4H). ESI-MS m/z =428 (M+H)".
Vi du tham khao 38:

H H
H
H
r
N a SN
I —_— ‘ —_—
Z =
Br Br
38A

Chét phan tmg va diéu kién phan tmg: a) 2,5-Dibromopyridin, n-BuLi (2,5M), toluen,
axeton, -78 °C, 0,5 gi®; b) 5-bromo-1H- indol, CuBr, Cu(OAc),, K,CO;, NaOH, DMF,
130 °C, 12 gid; c) NHy(CH,),OTBS, Pd(OAc),, Cs,COs, X-Phos, toluen, 110°C, 12
gidr; d) 4,6-diclopyrimidin-5-carboxylic, axit SOCL, hdi luu, 4 gio; tiép d6 12 hop chat
38C, DCM, Et;N, RT, 4 gio; d) HCI, MeOH, RT, 2 gid; e) CH3;CN, Et;N, 85°C, 6 gid;
f) NHjs, dioxan, RT, 4h.

Quy trinh
4-amino-6-(1-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on:
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2-(5-bromopyridin-2-yl)propan-2-ol (38A):

B
=

Br
38A

B4 sung nhd giot n-butyl lithi (2,5M trong hexan) (10,13ml, 25,3mmol) vao
dung dich chira 2,5-dibromopyridin (4g, 16,89mmol) trong toluen (60ml) & —78 °C, va
hdn hop nay duge khudy trong 30 phut. Sau d6 b sung axeton (2ml, 27,2mmol) vao
hén hop phén img, va hdn hop ndy dugc khudy trong 30 phit & ~78 °C. Hén hop phén
ung dugc lam Am dén nhiét do trong phong, bd sung amoni clorua nuéc vao hdn hop,
va hén hop nay dugc phan bd vio etyl axetat va nudec. L6p hitu co tich ra duge 1am
kho b?mg natri sulfat va dugc loc. Chiét loc dugc ¢b trong chin khong va dugc tinh ché
bang séc ky cdt nhanh st dung etyl axetat 20% trong hexan dé thu duoc hop chit néu
& d& muc (2,4g, 63,1%) dudi dang diu mau vang nhd. "H NMR (400 MHz, CDCL): §
8,58 (d, J= 2,0 Hz, 1H), 7,82 (dd, J;= 2,0 Hz, J,= 8,4 Hz, 1H), 7,32 (d, J = 8,8 Hz,
1H), 4,4 (s, 1H), 1,56 (s, 3H), 1,53 (s, 3H). ESI-MS m/z =216 (M+H)".
2-(5-(5-bromo-1H-indol-1-yl)pyridin-2-yl)propan-2-ol (38B):

Bb sung 5-bromo-1H-indol (1,9g, 9,69mmol) vao dung dich chira 2-(5-
bromopyridin-2-yl)propan-2-ol (2,304g, 10,66mmol) va ddng(I) bromua (0,139g,
0,97mmol) trong DMF (35ml), tiép @6 1a kali cacbonat (3,35g, 24,23mmol), va hdn
hop thu dugc duoc khudy & 100°C trong 10 phuit. B& sung NaOH (0,291g, 7,27mmol)
va dbng(ll) axetat (0,018g, 0,097mmol) & 130°C, va hén hop phan tng dugc khudy &
12 gio. Cac chét rén khéng tan dugc loc, chét loc duge cd, va chit can dugc phan bb

vao etyl axetat va nugc. Lop hitu co tach ra dugc 1am kho bang natri sulfat va dugc
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loc. Chét loc dugc cd trong chén khong va dugce tinh ché bing séc ky c6t nhanh st
dung etyl axetat 15% trong hexan @8 thu duoc hop chit néu & d& muc (0,6g, 15,89%)
duéi dang chit rin mau tring. "H NMR (300 MHz, DMSO-dq): § 8,74 (d, J = 2,7 Hz,
1H), 8,04 (dd, J;= 2,7 Hz, J,= 8,4 Hz, 1H), 7,88 - 7,84 (m, 2H), 7,78 (d, J = 3,3 Hz,
1H), 7,5 (d, J = 9,0 Hz, 1H), 7,33 (dd, J ;= 1,8 Hz, J,= 8,7 Hz, 1H), 6,74 (d, J=3.3
Hz, 1H), 5,35 (s, 1H), 1,5 (s, 6H). ESI-MS m/z = 331 (M+H)".
2-(5-(5-(2-(tert-butyldimetylsilyloxy)etylamino)- 1H-indol-1-yl)pyridin-2-yl)propan-2-
- 0ol (38C):

N

/ A\
N

H 38C

B& sung paladi axetat (0,04g, 0,18 1mmol) va X-Phos (0,086g, 0,181mmol) vao
dung dich chta 2-(5-(5-bromo-1H-indol-1-yl)pyridin-2-yl)propan-2-ol  (0,6g,
1,81mmol), 2-(tert-butyldimetylsilyloxy)etanamin (0,349g, 1,99mmol) va xesi
cacbonat (0,88g, 2,72mmol) trong toluen (15ml) dudi khi quyén argon. Sau d6 hén
hop duge khir khi trong 15 phut va khudy & 110°C trong 12 gio. Hén hop phén ting
duoc loc qua tAm celite, va chét loc dugc co trong chan khong va dugce tinh ché béng
séc ky cot nhanh st dung etyl axetat 20% trong hexan dé thu duoc hop chét néu & dé
muc (0,2g, 13,5%) dudi dang diu mau vang nho. 'H NMR (400 MHz, CDCl,): & 8,7
(d, J=4 Hz, 1H), 7,83 (dd, J; =2,8 Hz, J, = 8,8 Hz, 1H), 7,53 (d, J= 8,8 Hz, 1H), 7,35
(d, J= 8,8 Hz, 1H), 7,23 (d, J = 2,8 Hz, 1H), 6,9 (d, J= 2,0 Hz, 1H), 6,7 (dd, J; = 2,0
Hz, J, = 8,8 Hz, 1H), 6,57 (d, J = 3,2 Hz, 1H), 4,65 (s, 1H), 4,0 (bs, 1H), 3,87 (t, J =
4,8 Hz, 2H), 3,27 (t, J = 5,6 Hz, 2H), 1,62 (s, 6H), 0,9 (s, 9H), 0,06 (s, 6H). ESI-MS
m/z =426 (M+H)".
N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(6-(2-hydroxypropan-2-
yl)pyridin-3-yl)-1H-indol-5-yl)pyrimidin-5-carboxamit (38D):
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cl 0 N
A

N™ CI 38D

OTBS
Dung dich chira axit 4,6-diclopyrimidin-5-carboxylic (0,1g, 0,517mmol) trong

thionyl clorua (5ml, 68,5mmol) dugc hdi luu trong 4 gid va tiép theo 1a dugc cb thanh
chit can. 4,6-diclopyrimidin-5-carbonyl clorua thu dugc dugc hoa tan trong DCM
(3ml) va duge bd sung nhé giot vio dung dich duge 1am lanh bang nuéc dé chira 2-(5-
(5-(2-(tert-butyldimetylsilyloxy)etylamino)- 1H-indol-1-yl)pyridin-2-yl)propan-2-ol
(0,2g, 0,47mmol) va trietylamin (0,195ml, 1,41mmol) trong DCM (15ml), va hdn hop
nay dugc khudy trong 4 gid. Hoén hop phan tng duge cd trong chan khong, pha lodng
trong DCM, va dugc rira bang nudc (2x15ml). Lép hitu co tach ra duge lam khd bing
natri sulfat va duge loc. Chét loc duge ¢ trong chan khong va dugc tinh ché béng sic
ky cot nhanh sir dung etyl axetat 20% trong hexan dé thu dugc hop chit néu & dé muc
(0,15g, 31,9%) dudi dang chit rin mau vang. "H NMR (400 MHz, CDCls): § 8,64 (d, J
=2.0 Hz, 1H), 8,5 (s, 1H), 7,7 (m, 2H), 7,57 (d, J = 8,0 Hz, 1H), 7,32 - 7,28 (m, 3H),
6,65 (d, J= 3,2 Hz, 1H), 4,5 (s, 1H), 4,07 (t, J = 6,0 Hz, 2H), 3,93 (t, /= 5,6 Hz, 2H),
1,6 (s, 6H), 0,89 (s, 9H), 0,075 (s, 6H). ESI-MS m/z = 600 (M+H)".

4.6-diclo-N-(2-hydroxyetyl)-N-(1-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5-
yl)pyrimidin-5-carboxamit (38E):
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Dung dich chita N-(2-(tert-butyldimetylsilyloxy)etyl)-4,6-diclo-N-(1-(6-(2-
hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5 -yl)pyrimidin-S -carboxamit (0,15g,
0,25mmol) trong dung dich metanolic chira HCI (0,3ml HCI trong 10ml MeOH) dugc
khudy & ﬁhiét do trong phong trong 2 gi¢. Metanol dugc loai bd trong chan khong,
chét cin &uc,rc hoa tan trong DCM va dugc rira bang nudc natri bicarbonat bdo hoa va
nudc muéi. Lép hitu co tach ra duge lam kho béng natri sulfat va dugc loc, va chét loc
duoc cd trong chan khong dé thu dwoc hop chit néu & d& muc (O,lg, 64,2%) dudi dang
chét rin mau vang. 'H NMR (400 MHz, DMSO-dg): ¢ 8,73 (s, 1H), 8,67 (d, J=2,4
Hz, 1H), 8,0 (dd, J; = 2,8 Hz, J, = 8,8 Hz, 1H), 7,82 - 7,76 (m, 3H), 7,47 (d, J= 8,8
Hz, 1H), 7,25 (dd, J, = 2,0 Hz, J, = 8,8 Hz, 1H), 6,74 (d, J = 3,6 Hz, 1H), 5,34 (s, 1H),
4,85(t, J=5,2 Hz, 1H), 3,94 (t, J= 6,0 Hz, 2H), 3,61 (q, J= 6,0 Hz, 2H), 1,49 (s, 6H).
ESI-MS m/z = 486 (M+H)".
4-clo-6-(1-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (38F):

N /
e
N o\) 38F

Khudy dung dich chira 4,6-diclo-N-(2-hydroxyetyl)-N-(1-(6-(2-hydroxypropan-
2-yl)pyridin-3-yl)-1H-indol-5-yl)pyrimidin-5-carboxamit  (0,1g, 0,206mmol) va
trietylamin (0,086ml, 0,617mmol) trong axétonitril (8ml) & 85°C trong 6 gio. Hon hop
phan tng dugc 1am ngudi va dugc co trong chan khong. Chét cin dugc chia DCM va

nudc. Lop hitu co tach ra dugce lam khod bfmg natri sulfat va dugc loc, va chét loc duoc
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cd trong chén khéng dé thu dugc hop chét néu & d& muc (0,08g, 56,2%) dudi dang
" chét rin mau tring. '"H NMR (400 MHz, DMSO-dj): & 8,83 (s, 1H), 8,77 (d, J= 2,4
Hz, 1H), 8,0 (dd, J;= 2,4 Hz, J,= 8,4 Hz, 1H), 7,88 (d, J= 8,4 Hz, 1H), 7,81 (d, J =
3,2 Hz, 1H), 7,73 (d, J=2,0 Hz, 1H), 7,62 (d, J = 8,8 Hz, 1H), 7,25 (dd, J;=2,0 Hz, J,
= 8,8 Hz, 1H), 6,8 (d, J= 3,2 Hz, 1H), 5,36 (s, 1H), 4,77 (t, J= 4,4 Hz, 2H), 4,18 (t, J
= 4,0 Hz, 2H), 1,52 (s, 6H). ESI-MS m/z = 450 (M+H)".
4-amino-6-(1-(6-(2-hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on (38):

N Y
N N
N/
S

Khi amoniac dugc cho chay qua dung dich chita 4-clo-6-(1-(6-(2-

~

hydroxypropan-2-yl)pyridin-3-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on (0,08g, 0,178mmol) trong 1,4-dioxan (8ml) & nhiét 4 trohg
phong. Hn hop phén tng sau d6 duge khudy & nhiét d6 trong phong trong 4 gid. Hon
hgp phén tng dugc cd trong chédn khong va dugc phin b v-éo cloform va nuéc. Ldp
hitu co tach ra dugc rira b?mg nuée mudi bio hoa, duge 1am khd trén natri sulfat va
duec loc. Chét loc duge cd trong-chan khong, va chét rin duogc tan thanh bot etyl
axetat va n-pentan dé thu duoc hop chét néu & d& muc (0,03g, 35,5%) duéi dang chét
rén mau tring nhd. 'H NMR (400 MHz, DMSO-dq): & 8,76 (d, J = 2,8 Hz, 1H), 8,18
(s, 1H), 8,06 (dd , J,= 2,8 Hz, J,= 8,4 Hz, 1H), 7,87 (d, J= 8,8 Hz, 1H), 7,79 (d, J =
3,6 Hz, 1H), 7,65 (d, J=2,0 Hz, 1H) , 7,63 (s, 2H), 7,57 (d, J= 8,8 Hz, 1H), 7,20 (dd,
Jy=2,0 Hz, J,= 8,8 Hz, 1H), 6,77 (d, J= 3,6 Hz, 1H), 5,35 (s, 1H), 4,65 (t, J = 4,4 Hz,
2H), 4,01 (t, J=4,4 Hz, 2H), 1,50 (s, 6H). ESI-MS m/z = 431,2 (M+H)".
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trinh dd dugc mo ta trén ddy v6i nguyén liéu ban dau thich hop.

Hop chit & cac vi du 39 dén 41 dugc diéu ché theo quy trinh twong tir véi quy

Vidu

Cau truc

Dit liéu phén tich

Khéi
luong/D§ tinh
khiét

Vi du
tham
khéao
39

'H NMR (300 MHz,
DMSO-dy): & 8,17 (s,
1H), 7,6 (bs, 2H), 7,58
(d, J=9,0 Hz, 1H), 7,48
(d, J= 1,8 Hz, 1H), 7,33
(d, J = 3,0 Hz, 1H), 7,06
(dd, J; = 1,8 Hz, J, = 8,7
Hz, 1H), 6,45 (d, J = 3,0
Hz, 1H), 4,64 (t, J = 3,9
Hz, 2H), 4,17 (s, 2H),
4,00 (t, J = 4,5 Hz, 2H),
3,17 (s, 3H), 1,09 (s,
6H).

ESI-MS m/z =
3822
(M+H)".

P tinh khiét
HPLC: 95%

Vi du
tham
khao
40

'H NMR (400 MHz,
DMSO-dg): & 8,17 (s,
1H), 7,6 (bs, 2H), 7,41
(d, J = 3,2 Hz, 1H), 7,33
(d, J = 2,0 Hz, 1H), 6,8
(d, J =2,0 Hz,1H), 6,45
(d, J =3,6 Hz, 1H), 4,66
(s, 1H), 4,62 - 4,59 (m,
4H), 3,96 (t, J =5,2 Hz,
2H), 2,56 (m, 1H), 1,09
(s, 6H), 0,97 - 0,93 (m,
2H), 0,8 --0,76 (m, 2H).

ESI-MS m/z =
408,2
M+H)".

Do tinh khiét
LCMS: 99%

Vi du
tham
khao
41

'"H NMR (300MHz,
DMSO dy): & 8,89 (s,
2H), 8,18 (s, 1H), 7,72
(d, J = 3,3 Hz, 1H), 7,64
(s, 3H), 7,50 (d, J = 8,7
Hz, 1H), 7,18 (dd , J; =
1,5 Hz, J, = 8,7 Hz, 1H),
6,77 (d, J = 3,0 Hz, 1H),
4,65 (t, T = 4,2 Hz, 2H),
4,45 (q, J= 7.2 Hz, 2H),
4,00 (t, J = 4,8 Hz, 2H),
1,40 (t, J= 7,2 Hz, 3H).

ESI-MS m/z =
4182
(M+H)".

Do tinh khiét
LCMS: 96%
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Thir nghiém sinh hoc

Uc ché hoat tinh DGAT1 & ngudi in vitro

DGAT! & ngudi duoc bidu hién & t€ bao con tring Sf9 bing céch sit dung hé
bidu hién baculovirus. Vi lap thé dugc diéu ché va dugc sir dung 1am enzym dung cho
thir nghiém tc ché in vitro lan luot & hai dang danh gi su san sinh coenzym A hodc
san phim tridecanoylglyxerol. T4t ca cac budc duge thuc hién & 21-23°C. Tét ca sb
ligu v& su trc ché DGAT] béi hop chét thir nghiém duoc tp hop dusi céc diéu kién
trong d6 su tao thanh san phim 13 tuyén tinh theo thoi gian phén tng. |

Thit nghiém CPM: Déi v6i su e ché hinh thanh sin phdm CoA, hop chét thir

nghiém duoc didu ché trong 100% DMSO, dugc pha loang gép 100 lan trong dém thir
nghiém, va 10uL dugc bd sung vao dia bén dién tich ¢ 96 16 (Greiner 675076). Thé
thich twong duong (10uL) cia enzym dé pha lodng 3 14n (3X enzym) trong dém dugc
bd sung vio va thanh phén nay dugc 1 trong 30 pht, viéc & truée phan tng cho phép
enzym va hop chét thir nghiém gitt dugc su can bang lién két. Hn hop enzym di pha
loang 3 l4n chta 30uM axit {4-[4-(4-amino-7,7-dimetyl-7H-pyrimido[4,5-
b][1,4]oxazin-6-yl)phenyl]xyclohexyl}axetic dung cho 16 @6i ching bi trc ché hoan
toan. Mot sd thir nghiém dugc thuc hién véi su tham gia ctia didecanoylglyxerol trong
qué trinh 4 trudc phan Ung cia hop chét thir nghiém va enzym. Phan tmg DGAT
(30uL) dugc bit ddu sau khi bd sung 10ul dung dich co chit da pha loang 3 1in (3X
dung dich chit nén). Diéu kién phan tmg cubi cing chira 20mM HEPES ¢6 d6 pH=7,5,
2mM MgCl,, ImM CHAPS, 50uM didecanoylglyxerol, 3uM decanoyl-CoA, lug/ml
protein vi lap thé, va 1% DMSO. Sau khi & hén hop phan tmg trong 60 phut, cic phan
ung dugce lam ding va thu dugc san phidm CoA nhd 30uL dém chtra 10uM axit {4-[4-
(4;amino-7,7-dimety1—7H-pyrimido[4,5-b][1,4]oxazin—6-y1)phenyl]xyclohexy1}axetic
va 50uM hop chit 7-dietylamino-3-(4'-maleimidylphenyl)-4-metylcoumarin (CPM).
Do phat huynh quang dugc doc bang céach sir dung méay doc Envision & Ex 405nm/Em
480nm khoang 30 phut sau khi bd sung dung dich cudi cing. Mirc trc ché duge chuén
héa cho méu d6i chimg chita DMSO hozic 10uM axit {4-[4-(4-amino-7,7-dimetyl-7H-
pyrimido[4,5-b][1,4]oxazin-6-yl)phenyl]xyclohexyl} axetic. Tri s6 ICsy dugc lam
thich trng bang cach sir dung GraphPad Prism cho dép img lidu xichma.

Thit nghiém LE: Pbi véi su trc ché tao thanh san phim triaxylglyxerol , 11uL
hdn hop phén tng dugc chay trong Polyplate-384 tring (PerkinElmer6007300) bét dau
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v6i viée 1 trude phén tng trong 30 phit 5ul enzym d4 pha lodng 2,2 14n (2,2X enzym)
va 1luL DMSO 100% chira hop chét thir nghiém hozic hop chét dbi chimg, axit {4-[4-
(4-amino-7,7-dimetyl-7H-pyrimido[4,5-b][1,4]oxazin-6-yl)phenyl]xyclohexyl }axetic.
Mot sé thir nghiém dugc thuc hién vé6i su tham gia ciia didecanoylglyxerol trong qué
trinh @ truéc phan img ctia hop chit thir nghiém va‘lienzym. Phan g duoc bit d4u sau
khi 1 trede phan Ung trong 30 phut thong qua viéc b4 sung 5ul chét nén da pha loang
2,2 13n (2,2X chét nén). Diéu kién phan tng cudi cing bao gdm 50mM HEPES c6 d6
pH=7.5, 2mM MgCl,, ImM CHAPS, 25uM didecanoylglyxerol, 0,5uM decanoyl-
CoA, 03nCiul [“C]-decanoyl-CoA hodc 0,5 nCi/uL [*H]-decanoyl-CoA, 0,05-
4ug/ml p;;tein vi lap thé, vA DMSO 1%. Sau khi & hdn hop phan tmg trong 60 phut,
phéan l’mgfduqc lam dimg bang 40uL isopropanol 45% va 50mM natri cacbonat trong
nudc va ‘&uqc tron. Qua trinh chiét san phém tridecanoylglyxerol dwoc hoan thanh
bing viéé bd sung 30uL Microscint-E (Perkin Elmer) va 1 trong 2 git (ddy kin). Pia
dugce doc trén méay doc Microbeta Microplate. Muc trc ché duoc chudn héa cho miu
d6i chimg chira DMSO hoic 10uM axit {4-[4-(4-amino-7,7-dimetyl-7H-pyrimido[4,5-
b][1,4]oxazin-6-yl)phenyl]xyclohexyl}axetic. Tri s& ICso duge lam thich tmg bing
céch sir dung GraphPad Prism cho dap tng liéu xichma.

Thit nghiém dic tinh dugce dong hoc & chudt (chuft IV va PO PK)

Chudt duc Crl:CD (SD) dugc nhét riéng & trong chudng c6 nén sach trong moi
trudng c6 kiém soét (nhiét do tir 22 dén 25°C, d 4m tuong ddi tir 30 dén 70%, va chu
ky 12 git sang/12 gid tbi). Khéu phin #n ding cho lodi gim nhim da duoc chimg
nhan dugc_cung cip tiy v cho chudt. Chudt duge cho nhin.in trong 14 dén 16 gior qua
dém trude khi st dung liéu thir nghiém vao mdi ngiy nghién ciru va duogc cho n
khoang 4 gid sau khi str dung liéu thir nghiém (tiép theo 14y miu méu sau 4 gid). Nude
dwoc ubng tiy y. Con chudt khée manh binh thudong duge chimg nhan béi bac sy tha y
theo dai dugc chon va duge lam thich nghi trong it nhdt 3 ngay trude khi bit dau
~ nghién ctru. Chudt dugc léy ngéu nhién theo thé trong va dugc nhén dién bﬁng cach
d4nh déu co thé.

Ché phém tiém tinh mach chira c6 néng d6 1mg/ml duogc chuén bi trong hdn
hop DMA (N ,N—Dimetyiaxetamit):TEG (Tetraetylen glycol): Nuéc ding dé tiém
(20:40:40) ngay trong ngay nghién ctru. Chuft dugc dinh liu qua tinh mach dudi dé
dat dwoc lidu dich 1 1mg/kg. Huyén phi ding dudng miéng c6 ndng do dich 1a 2
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mg/ml dugc chuén bj trong Tween 80(2%) va MC (Metylxenluloza) 0,5% (2:98) ngay
trong ngly ﬁghien ctru. Chudt & nhém dinh liéu trong tinh mach dugc dinh liéu qua
tinh mach duéi dé dat dwoc lidu dich 1a 1mg/kg, va chudt & nhém dinh lidu duong
miéng dugce dinh lidu qua duong miéng bing kim théng qua miéng dé dat dugc lidu
dich 12 2mg/kg. Thé tich liéu thuc té tiy thude vao thé trong dat dugc vao ngay nghién
ctru. Vao ngay nghién ciru, miu méu (khoang 300pl/thoi diém) duoc ldy vao lic
0,083; 0,25; 0,5; 1; 2; 4; 8 va 24 gi¢ sau khi dinh lidu tiém nhanh trong tinh mach, va
vao luc 0,25; 0,5; 1; 2; 4; 8 va 24 gid sau khi dinh lidu qua 6ng thong dudng miéng va
duogc chuyén vao 6ng dugc phu K2EDTA da duge dén nhén trude. Thé tich méau dugc
thay thé bang cach sir dung thé tich nudc mudi trong duong thong qua tinh mach cd.
Sau khi 14y miu mau & mbi thoi diém, cdc mAu mau niy dugc bao quan ngay 14p tirc
trén d4 lanh, trong thiét bi Cryoracks d4 lam lanh va dugc i tim & 2320g & 4°C trong
15 phut. Huyét trong dugc tach va chuyén vao éng vi li tim d& dén nhan truéc va
dugc lam dong lanh nhanh & -80% 10°C cho dén khi phan tich sinh hoc.

Nong d6 huyét twong dugc xac dinh bang cach sir dung mAu phi hop diing cho
phuong phép phén tich muc tiéu dya vao sy két tia protein, tiép d6 14 phan tich LC-
MS/MS. Phan m&m phén tich phién ban 1.5.1 dugc sir dung & thu va xéc dinh sb liéu.
Phén tich dic tinh dugc ddng hoc cia sb liéu ndng d6 huyét—théri gian dugc thuc hién
bing phuong phap khong ngin sir dung Pheonix WinNonLin™ (WLN) phién ban 6.3.

Dién tich dudi dudng cong ndng d6 huyét trong-thoi gian (AUC) tir thoi diém
dinh lidu dén thoi diém c6 thé xac dinh s luong cudi cing (AUC,,) dugc xac dinh
bing WLN béng cach st dung quy tic hinh thang logarit tuyén tinh. Thoi gian bén thai
tan cung (Ty) dugce xac dinh béng WLN bﬁng cach st dung quy tic hinh thang logarit
tuyén tinh d6i véi néng do huyét twong sau khi sir dung trong tinh mach. Sinh kha
dung duong miéng tuyét d6i (%F) dugc tinh béng cach so sanh vé rhét toan hoc cia
AUC ;s duong miéng va trong tinh mach, dugc chuén hoa cho liéu.

S6 liéu sinh hoc

Hop chét duge ldy 1am vi du theo sang ché duoc thr nghiém trong mdt hodc
nhiéu thir nghiém DGAT duwrgc mb ta trén ddy va nhén thiy 13 chét trc ché DGATI1 véi
ICso < 10uM. S lidu déi véi vi du cu thé dugc thir nghiém & thir nghiém chiét lipit

(LE) DGAT]1 & nguti dugc li€t ké & bang 1 dudi day.
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Bang 1
Vi dus | HDGAT LB 10w Gy | V1 9% | PDGAT LE TCso] VI di [RDGAT LE ICs
# | @M TR Y)
1 39,1 15 |68 29 |85
2 05 16 |48 30 |61
3 14,7 17 (03 31| 146
z 31,3 18 |24, 32 |38,1
5 6.8 19 [11.2 33 |25
6 |25 20 | 42 34| 158
7 32 21 163 35|75
3 2.9 22 |18 36 |18
9 9,7 23 | 16,1 37 11,7
10 |79 24| 822 38|29
1 [133 25|93 39 423
12 |18 26 |34 20 |75
13 [10L1 27| 49,7 238
4 [145 28 |17

Pic tinh dugc dong hoc 1a mot trong nhig théng sé quan trong dé xac dinh
muc d thanh cong cua thube phat minh. (Xem tai li€u Lin, J. H.; Lu, A. Y. H. “Role
of Pharmacokinetics and Metabolism in Dfug Discovery va Development”.
Pharmacological Reviews, 1997, 49, 403.) Hau hét cac thube dugc sir dung theo lidu
cho truéc va thoi gian dé dat dugc loi ich dugc ly. N6i chung, hop chét c6 dd phoi
nhidm toan than cao (AUC) s& cin tin suét liu it hon (thuong cai thién sy ddp Gng ciia
bénh nhén) va/hoic lidu thdp hon (kha ning giam doc t6). Nguoc lai, hop chit c6 AUC
thdp s& cén tAn suét lidu nhidu hon (thudng 1am gidm sy ddp tng cia bénh nhén)
va/hoic liéu cao hon (kha ning 1am ting ddc t). Sinh kha dung dudng miéng (%F)
cua dugc chét dé cap dén lugng dugce chit ma dat dugc su tudn hoan toan than sau khi
hép thu va su thai trir dAu tién sau khi st dung qua dudng miéng. Hop chét c6 db sinh
kh4 dung duwdng miéng cao hon s& cin lidu thip hon va thudng ching t6 tinh kha bién

phoi nhiém giam hon c4c hop c6 dd sinh kha dung dudng miéng thdp hon.
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S6 liéu so sanh cua hop chat cia cac vi du 37 va 38 véi ba vi du cia cdng bd

don sang ché qudc t& s6 W012/162129 (vi du 83, 88, va 102) & chudt IV PK (AUC)

va chudt PO PK (AUC va %F) dugce thé hién & bang 2.

Béng 2

Viduy#

Tén hop chit

Chuét IV
AUC
(ng-h/ml)

Chudt PO
AUC
(ng-h/ml)

Chuot
%F

37

4-amino-6-(7-xyclopropyl-1-(5-
metylpyrimidin-2-yl)-1H-indol-5-yl)-
7,8-dihydropyrimido[5,4-
f][1,4]oxazepin-5(6H)-on

11704

11630

54,6

38

4-amino-6-(1-(6-(2-hydroxypropan-2-
yl)pyridin-3-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-
5(6H)-on

2137

4015

&9

Coéng bd
quéc té sb
WO012/162
129, vi du

&3

4-amino-6-(1-(6-(triflorometyl)pyridin-
3-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-
5(6H)-on

3379,5

3861

30,4

bo
quéc té sb
WO012/162
129, vi du
88

Coéng

4-amino-6-(1-(5-(triflorometyl)pyridin-
2-yl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-
5(6H)-on

3783

1777

12,5

Coéng bd
quéc té sb
WO012/162
129, vi du

102

4-amino-6-(1-(6-metylpyridin-3-yl)-
1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-
5(6H)-on

975

2489

65,6
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| YEU CAUBAO HO
1. Hop chét:
4-amino-6-(1-(oxetan-3-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(l~(3-(triﬂorometoxy)phenyl)—lH—indol-S-yl)—7,8—
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-xyclobutyl-1H-pyrolo[2,3-b]pyridin-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
| 4-amino-6-(1-(2-hydroxy-2-metylpropyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-(triflorometoxy)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on;
4-amino-6-(1-(2-metoxy-4-(triflorometyl)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimidol[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3-(diflorometoxy)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on;
4-amino-6-(1-(3-isobutoxyphenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-isopropoxyphenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido(5,4-f][ 1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3,5-diclorophenyl)-1-4-indol-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(3,5-diclorophenyl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2,3-diclorophenyl)-1H-indol-5-yl)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on; |
4-amino-6-(1-(2-metylpyrimidin-5-yl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-
f1[1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(6-metylpyridin-3-yl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
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4-amino-6-(1-(I-metyl-6-0x0-1,6-dihydropyridin-3-yl)-14-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-hydroxyphenyl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][ 1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-hydroxyphenyl)-1H-pyrolo[2,3-b]pyridin-5-yI)-
7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-(xyclopentyloxy)phenyl)-1H-pyrolo[2,3-b]pyridin-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(1-(2-etoxyphenyl)-1H-indol-5-yl)-7,8-dihydropyrimidol[5,4-
f][1,4]oxazepin-5 (6 H)-on;
4-amino-6-(1-(5-metyl-1,3,4-oxadiazol-2-yl)-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
4-amino-6-(7-xyclopropyl-1-propyl-1 H-indol-5-y1)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on;
N-(5-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-/] [1,4]oxazepin-6(5H)—yl)-l-(2-
metoxyphenyl)-1H-indol-7-yl)xyclopropancarboxamit;
4-amino-6-(l-isopropyl-7-morpholino-1H-indol-5-yl)-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; hodc
N-(5 '-(4-amino-5-oxo-7,8-dihydropyrimido [5.,4-f1[1,4Joxazepin-6(5 H-yl)-1-
isopropyl-1H-indol-7-yl)xyclopropancarboxamit;
hodc mudi dugc dung ciia chiing.
2. Hop chét theo diém 1, trong d6 hop chét nay 1a 4-amino-6-(I-(2-hydroxy-2-
metylpropyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on; hodc
mudi duqc dung ciia no. ‘
3. Hop chét theo diém 1, trong d6 hop chét héy 13 4-amino-6-(1-(2-hydroxyphenyl)-1H-
indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-on; hodc mudi dugc dung

cua no.
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4. Hop chét theo diém 1, trong d6 hop chét nay 14 4-amino-6-(7-xyclopropyl-1-propyl-
1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on; hoic mubi duoc
dung cua no.

5. Hop chét theo diém 2, trong d6 hop chét nay 14 bazo tr do 4-amino-6-(I-(2-hydroxy-
2-metylpropyl)-1H-indol-5-y1)-7,8-dihydropyrimido[ 5,4-f][{1,4]oxazepin-5(6H)-on.

6. Hop chét theo diém 3, trong d6 hop chit nay 13 bazo tu do 4-amino-6-(1-(2-
hydroxyphenyl)-1H-indol-5-y1)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6 H)-on.

7. Hop chét theo diém 4, trong d6 hop chét nay 13 bazo t do 4-amino-6-(7-
xyclopropyl-1-propyl-1H-indol-5-y1)-7,8-dihydropyrimido[ 5,4-f][1,4]oxazepin-5(6 H)-
on.

8. Dugc pham chira hop chit hoic mudi dugc dung ciia né theo diém bét ky trong sé

cac diém tir 1 ¢én 7 va t4 dugc duge dung.
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