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(54) HOP CHAT PYRIDIN VA DUQC PHAM CHUA HOP CHAT NAY

(57) Sang ché dé cap dén hop chit hoic mudi duoc dung cua no co hoat tinh tc ché
phosphataza kiém khong dic hiéu mé tuyét voi. Sang ché ciing dé cap dén hop chat co
cong thirc (I):

(1

trong d6 R! la nguyén tir hydro, nhom C1-6 alkyl tuy y duoc thé, hodc cac nhom tuong tu,
R? va R3 gidng nhau hodc khac nhau va mdi nhém 1a nguyén tir hydro, nhém C1-6 alkyl
tly ¥ dugc thé, hoidc cac nhom twong tu, R* va RS giong nhau hoic khac nhau va mdi nhoém
nay la nguyén tir hydro, nhom C1-6 alkyl tuy ¥ duoc thé, hodc cac nhom tuong ty, R® la
nguyén tir hydro hodc cac nhom tuong tw, moi R7 c6 thé gibng nhau hodc khac nhau va
mdi nhém ¢o thé 13 nhom C1-6 alkoxy tuy y dugc thé hodc cac nhom twong tu, X 1a -
CH=, -C(-R7)=, hodc -N=, va m 1a 1 dén 4, hoic mudi duoc dung ciia nd. Sang ché con dé
cap dén duoc phém va ché pham tc ché phosphataza kiém khong dic hiéu mé chira hop
chat nay.
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Linh vyc k§ thuat dwgce dé cap

Sang ché @& cap dén hop chét pyridin méi hodc mubi duge dung ciia né ma
¢6 hoat tinh trc ché phosphataza kiém khong dic hidu md tuyét voi (dudi day, dugc dé
cap dudi dang TNAP).

Sang ché ciing d& cap dén ché pham diéu tri bénh va/hoic ché phdm phong
ngira (t6t hon 1a ché phim diéu trj bénh) bénh u mang gié soi chun (PXE), chimg voi
héa dong mach toan than bam sinh (GACI), chiing loan san hanh xuong so (CMD),
bénh cbt hoa diy chang vang (OYL), bénh cbt hoa day ching vong, chung voi hoa
dong mach do su thiéu hut CD73 (ACDC), chitng v6i hoa ¢ khép va dong mach
(CALJA), bénh viém khép bién dang, ching viém xwong-khép, ching cting khop,
chimg v6i héa dong mach ty phat bim sinh (IIAC), bénh viém dbt song cing (AS),
ching ngim voi khdi u (TC), di san xuong tién trién (POH), hdi chiing Keutel, ching
vOi hoa mach lién quan dén suy thdn man tinh (bao gém ching viém théln-tiéu clu,
bénh thin IgA, bénh thén tang huyét 4p, va bénh than dai thao duong) va ting san thir
phat tuyén can giép, chimg voi héa di can, chiing canxi phong vé, viém gan voi hoa &
co dai & cb, cbt hoa loan san soi tién trién (FOP), ching hep dong mach chu do voi
hoa, chimng v6i héa mang ngoai, chirng voi hoa mach do xo vira, bénh dong mach ure-
huyét v6i héa (CUA), bénh Kawasaki, ching voi hoa do béo phi va gia hoa, ching voi
hoa dong mach chay, di cdn xuong, chimg voi hoa gia, bénh Paget, v6i hoa hach mém
tu phat (IBGC), chung ¢t hoa lac vi (HO), bénh voi hoa van dong mach chi (chiung
hep van dong mach chu), viém gén voi héa, bénh cbt hoa day chang dai sau (OPLL)
bénh cbt hoa diy ching dai truéec (OALL), ching phi dai khung xuong ty phat phan
tan (DISH), voi héa sun chém, hodc chimg voi héa mang bung, chira hop chét hoic
mubi duge dung ciia né lam hoat chét.

Sang ché con d& cap dén ché phdm dé didu tri hodic phong ngilra cac bénh dugce
dé cép trén day, chia hop chét hoac mudi duoc dung ctia né 1am hoat chit.
Tinh trang ky thuit cia sang ché

Voi héa in vivo dugc didu hoa nghiém ngit do su can bing hoat hoa giita
nguyén bao tao xuong va té bao hiy xuong, ndng @6 ctia phospho va canxi trong huyét
teong, va hocmon tuyén can gidp hodc vitamin D dugc tiét dé duy tri sw 6n dinh noi

mo cia cac ndng d6 nay (Tai liéu phi sang ché 1). V6i hoa lac vi dugc phat hién &

-2-



27348

nhiéu bénh, vi du, u mang gia s¢i chun (PXE), ching vdi héa dong mach toan than
bim sinh (GACI), chimg loan san hanh xuong so (CMD), bénh ct héa day ching
vang (OYL), bénh cét héa day ching vong, ching voi hoa dong mach do sy thiéu hut
CD73 (ACDC), chitng vdi héa ¢ khép va dong mach (CALJA), bénh viém khop bién
dang, chimg viém xuong-khép, chimg cing khép, ching voi hoa déng mach tu phat
bim sinh (IIAC), bénh viém dbt séng cimg (AS), chimg ngém voi khéi u (TC), di san
xuong tién trién (POH), hdi chirng Keutel, ching voi héa mach lién quan dén suy than
man tinh (bao gdm chimg viém than-tidu ciu, bénh than IgA, bénh théan ting huyét ap,
va bénh than d4i thao dudng) va ting san thi phat tuyén can gidp, chiing véi hoa di
cin, chimg canxi phong vé, viém gan voi hoa & co dai & cd, cbt hoa loan sinh soi tién
trién (FOP), ching hep dong mach chu do voi hoa, chimg vo6i héa mang ngoai, chimg
voi héa mach do xo vita, bénh dong mach ure—huyét voi hoa (CUA), bénh Kawasaki,
ching voi héa do béo phi va gia hoa, ching voi hoa dong mach chay, di can xuong,
ching voi hoa gia, bénh Paget, voi hoa hach mém ty phat (IBGC), chimg cbt hoéa lac
vi (HO), bénh vdi héa van dong mach chu (ching hep van dong mach chu), viém gan
v0i hoa, bénh cbt hoa day chang dai sau (OPLL) bénh cbt hoa diy ching dai truéc
(OALL), chimg phi dai khung xwong ty phat phan tan (DISH), vdi hoa sun chém, va
chtng voi hoa mang bung. Trong céc tinh trang bénh ly nay, chimg vdi héa ¢ cac mo6
(mach mau, mdé mém, v.v.) ma thuong khong hay bi voi hoa gdy ra do su suy giam co
ché diéu hoa duoc dé cap trén ddy, va da biét 1a gdy ra su giam déang ké chit luong
cude séng (QOL) do sy giéi han v& hoat tinh va rii ro bénh tim mach ting cao (céac
Tai liéu phi séng ché 2 va 3). Hién tai chua c6 ché phdm diu trj c6 tac dung dbi voi
ching voi hoa lac vi. Do d6, c6 nhu cdu cao trong y té ma chua duoc dap tmg dbi véi
bénh nay (Tai liéu phi séng ché 4). TNAP, mot trong c4c phosphataza kiém, bao gdm
céc dang tiét va lién két mang. TNAP dugc biéu hién trong xwong, gan, va thin va dac
biét biéu hién manh trong chit co ban cua té bao syn va nguyén bao xuong. Enzym
nay da biét 1a déng vai trd quan trong trong qua trinh v6i hoa in vivo thong qua qua
trinh thoai bién ciia pyrophosphat, ma 13 yéu t6 chdng voi hoa ndi sinh (Tai liéu phi
sang ché 5). Nhidu bao cdo chi ra mirc biéu hién ting hodc hoat tinh ting cao cla
TNAP & vi tri thuong tdn do voi héa lac vi, va vdi héa lac vi cling x4y ra & chudt nhit
ma biéu hién qua mirc TNAP nguoi, cho thdy vai trd quan trong cia TNAP dbi véi

ching voi hoa lac vi (céc Tai li€u phi sang ché 6 va 7). Do d6, qué trinh &rc ché TNAP
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dugc xem 1a 1am ting ndng dd pyrophosphat trong mau va trong md va kim ham voi
hoa lac vi (Tai liéu phi sang ché 8).

Mdt s hop chét da biét c6 hoat tinh e ché TNAP (xem, vi dy, cac Tai ligu
sang ché 1 va 2 va, c4c Tai liéu phi séng ché 9 dén 12). Trong sb chiing, cac hop chét
mdt phan c6 ciu triic khung chung 1a da duge bdc 19. Tuy nhién, hop chét c6 vong 7
canh dugc ngung tu véi vong pyridin 1a chua duoc biét dén.

[Tai liéu sang ché]

[Tai liéu sdng ché 1] Cong bb quéc té s6 WO 2009/017863
(PCT/US2008/0631006)

[T4i lidu sang ché 2] Cong bd qudc té s6 WO 2013/126608 (Cong bé patent M
6 2015-0011551)

[Tai liéu phi sang ché]

[Tai liéu phi sang ché 1] J. Bon Miner Res, 2006, vol. 24, p. 176-181

[Tai liéu phi sang ché 2] Clin. Kidery. J., 2014, vol. 7, p. 167-173

[Tai li€u phi sadng ché 3] Eur. Heart. J., 2014, vol. 35, p. 1515-1525.

[Tai li€u phi séng ché 4] Int. J. Nephrol. Renovasc. Dis., 2014, vol. 7, p. 161-
168

[Tai liéu phi sang ché 5] J. Histochem. Cytochem., 2002, vol. 50, p. 333-340

[Tai liéu phi sang ché 6] J. Am. Soc. Nephrol., 2004, vol. 15, p. 1392-1401

[Tai li€u phi sang ché 7] J. Bon Miner Res, 2013, vol. 7, p. 1587-1598

[Tai li€u phi séng ché 8] J. Bon Miner Res, 2007, vol. 22, p. 1700-1710

[Tai liéu phi sang ché 9] Bioorg. Med. Chem. Lett., 2009, vol. 19, p. 222-225

[Tai liéu phi sang ché 10] J. Med. Chem., 2009, vol. 52, p. 6919-6925

[Tai liéu phi sang ché 11] Bioorg. Med. Chem., 2013, vol. 21, p. 7981-7897

[Tai liéu phi sang ché 12] J.Bon Miner Res, 2015, vol,30, p. 824-836
Ban chét ky thuit ciia sang ché

Céc tac gia sang ché da tién hanh cac nghién ctru siu rong va cudi ciing d3 phat
hién ra ring hop chét c6 cong thire (I) dugc dé cap dudi ddy c6 hoat tinh trc ché TNAP
tuyét voi dua trén cAu trac héa hoc dic trung, cling c6 cac ddc tinh tuyét voi vé dic
tinh héa 1y (vi dy, d6 dn dinh) ctia dugc phim, va diing lam dwgce phdm an toan va la
hitu ich 1am dugc phdm dé phong ngira hodc diéu tri tinh trang bénh ly hodc bénh lién

quan dén voi hda lac vi. Dya trén cac phat hién nay, sang ché dd dugc hoan thanh.
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Cu thé, hop chit theo sang ché c6 dic tinh tuyét voi v& hoat tinh e ché TNAP,
d6 hoa tan, d thdm thdu qua mang té bao, do hép thy qua dudng miéng, ndng do trong
méu, d6 én dinh trao ddi cht, do thAm ma, do sinh kha dung (dwéi day, ciing duoc dé
cip 1a BA), hoat tinh in vitro, hoat tinh in vivo, hoat tinh ex vivo, tdc dung nhanh, hiu
luc thube kéo dai, d6 6n dinh vat ly, tuong tic thubc, d6 an toan (vi dy, tinh ddc hai
dbi v4i tim hoic tinh doc hai dbi véi gan), v.v., va hitu ich dung lam duogc phém [cu
thé, dugc phdm dé diéu tri hoic phong nglra (t6t hon 12 diéu tri) u mang gia sgi chun
(PXE), chimg v6i hoa ddong mach toan than bam sinh (GACI), chitng loan san hanh
xuong so (CMD), bénh cbt hoa day chang vang (OYL), bénh cbt hoa day ching vong,
chirng v6i héa dong mach do su thiéu hut CD73 (ACDC), chimg véi hoa & khép va
dong mach (CALJA), bénh viém khép bién dang, ching viém xuwong-khép, ching
cting khép, chimg voi héa dong mach ty phat bdm sinh (ITAC), bénh viém dét song
ctng (AS), chimg ngdm voi khéi u (TC), di san xwong tién trién (POH), hoi chimng
Keutel, chitng voi héa mach lién quan dén suy than man tinh (bao gbm chimg viém
than-tiéu cAu, bénh than IgA, bénh than ting huyét ap, va bénh than dai thdo duodng)
va ting san thir phat tuyén cn gidp, chitng voi hoa di can, ching canxi phong vé, viém
gan voi hoa & co dai & cd, cbt hoa loan sinh soi tién trién (FOP), chimg hep dong mach
chu do vdi hoa, pericarditis calculosa, chirng v6i hoa mach do xo vita, bénh dong
mach ure-huyét voi hoa (CUA), bénh Kawasaki, chirmg v6i hoa do béo phi va gia hoa,
chiing v6i héa dong mach chay, di can xuwong, ching vo6i hoa gia, bénh Paget, vdi hoa
hach mém ty phéat (IBGC), ching cbt héa lac vi (HO), bénh voi héa van dong mach
chii (chimg hep van dong mach chit), viém gan voi hoa, bénh cét héa ddy chéng dai
sau (OPLL) bénh cbt héa ddy ching dai truéc (OALL), chitng phi dai khung xuong tu
phat phén tan (DISH), voi hoa syn chém, hodc ching vo6i hoa mang bung].

Sang ché dé xuét:

(1)  hop chit c6 cong thirc chung (I) sau:



R
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trong do:

R! 1a nguyén t hydro,

nhém C1-6 alkyl (trong d6 nhom alkyl tuy y duoc thé bang mot dén ba nhém,
ma c6 thé 12 gidng nhau hodc khac nhau, dugc chon tir cic phin tir thé sau: nhém
hydroxy, nhém C1-6 alkoxy tuy y dugc thé bang mot dén ba nhoém, ma c6 thé 1a cac
nh6m halogeno gidng nhau hoic khac nhau, nhém amino tiy y dugc thé bang mot

hodc hai nhém, ma c6 thé 14 cac nhom C1-6 alkyl giéng nhau hoic khac nhau, nhém

C6-10 aryl tiry y dugc thé bing mot hodc hai nhém dugc chon tir nhém thé AB, nhom
heteroxyclyl c6 3 dén 10 canh chita mt dén bdn nguyén tr khac loai, ma ¢6 thé 1a

giéng nhau hodc khac nhau, duge chon tir nito, oxy, va luu huynh va tiy y dugc thé

ba“mg mot hodc hai nhom duge chon tr nhom thé AB, nhom carboxyl, nhém C1-6
alkylcacbonyl, nhom C1-6 alkoxycacbonyl, nhém aminocacbonyl tily y dugc thé bang
mot hodc hai nhém, c6 thé 1a cac nhém C1-6 alkyl gidng nhau hogc khac nhau, nhém
heteroxyclylcacbonyl no c6 4 dén 7 canh chtra mdt ho#ic hai nguyén ti khac loai, ma
c6 thé 1a giéng nhau hodc khic nhau, dugc chon tir nito, oxy, va luu huynh, nhém
aminocacbonyloxy tuy y dugc thé bing mot hoic hai nhém, c6 thé 13 cac nhom C1-6
alkyl gibng nhau hodc khac nhau, nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh
chira mot hodc hai nguyén tir khéac loai, ma c6 thé 1a giéng nhau hodc khac nhau, dugc
chon tir nito, oxy, va luu huynh), nhém C3-8 xycloalkyl (trong d6 nhom xycloalkyl
tiy ¥ duge thé bing mot dén ba nhom, ma co6 thé 1a gibng nhau hodc khéc nhau, duge
chon tir c4c phén tir thé sau:

nhom hydroxy, nhém C1-6 alkoxy tuy y dugc thé bang mot dén ba nhom, ma c6 thé 1a
cac nhom halogeno giéng nhau hodc khéc nhau, nhém C3-8 xycloalkyl tiy y duoc thé
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bing mot dén ba nhém, ma c6 thé 1a cac nhom halogeno giéng nhau hodc khac nhau,
nhém C6-10 aryl tuy y duogc thé béng mot hodc hai nhom, ma cé thé 1a cac nhom
halogeno gidng nhau hoic khac nhau, nhém heteroxyclyl ¢ 3 dén 10 canh chtra mot
dén bdn nguyén tir khac loai, ma c6 thé 14 gibng nhau hoic khic nhau, dugc chon tir
nito, oxy, va luu huynh va tuy y dugc thé bing mot hoic hai nhém, ma co thé 1a cac
nhém halogeno giéng nhau hogc khac nhau,
nhém carboxyl, nhém CI1-6 alkylcacbonyl, nhém Cl-6 alkoxycacbonyl, nhom
aminocacbonyl tiy y dugc thé bang mot hodc hai nhém, c6 thé 1a cac nhém C1-6 alkyl
gidng nhau hodc khac nhau, nhém heteroxyclylcacbonyl no c6 4 dén 7 canh chtra mot
hodc hai nguyén tir khéc loai, ma co thé 1a giéng nhau hodc khic nhau, dugc chon tir
nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc thé bang mot hodc hai
nhém, c6 thé 1d cadc nhém C1-6 alkyl gidng nhau hodc khéc nhau, nhém
heteroxyclylcacbonyloxy no co 4 dén 7 canh chira mot hodc hai nguyén tir khac loai,
ma c6 thé 14 gibng nhau ho#c khic nhau, dugc chon tir nito, oxy, va luu huynh, nhém
halogeno, va nhém xyano),
nhém C6-10 aryl (trong d6 nhom aryl tuy y dugc thé bang mot hoic hai nhém, ma c6
thé 1a gibng nhau hogc khac nhau, dugc chon tir cac phén tr thé sau:

nhom hydroxy, nhom C1-6 alkyl tuy y dugc thé bang mot dén ba nhom, ma co
thé 14 cc nhom halogeno giéng nhau hogc khac nhau, nhém C3-8 xycloalkyl tiry y
duoc thé bing mot dén ba nhém, ma cb thé 14 cac nhom halogeno giéng nhau hodc
khéc nhau, nhém C1-6 alkoxy tity ¥ dugc thé bing mot dén ba nhém, ma c6 thé 1a céc

nhom halogeno gidng nhau hozic khéc nhau, nhém C6-10 aryl tiry y duge thé bang mot

nhom duoc chon tir nhém thé AB, nhoém heteroxyclyl ¢6 3 dén 10 canh chira mot dén

bdn nguyén tir khac loai, ma c6 thé 13 giong nhau hodc khac nhau, dugc chon tir nito,

0xy, va luu huynh va tiy y dugc thé bang mot nhém dugc chon tir nhom thé AB,
nhém carboxyl, nhém amino tity y duge thé bing mot hogc hai nhém, c6 thé 1a
c4c nhom C1-6 alkyl gibng nhau ho#c khac nhau, nhom C1-6 alkoxycacbonyl, nhém
aminocacbonyl tiy y duoc thé bing mot hodc hai nhém, c6 thé 1 c4c nhom C1-6 alkyl
gidng nhau hoic khac nhau, nhém heteroxyclylcacbonyl no c6 4 dén 7 canh chira mot
hodc hai nguyén tr khic loai, ma c6 thé 1a gidng nhau hodc khic nhau, duge chon tir

nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc thé bing mot hodc hai
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nhém, c6 thé la cdc nhém C1-6 alkyl gibng nhau hodc khac nhau, nhom
heteroxyclylcacbonyloxy no c6 4 dén 7 canh chtra mét hodc hai nguyén tir khéc loai,
ma c6 thé 1a giéng nhau ho#ic khic nhau, dugc chon tir nito, oxy, va luu huynh, nhém
halogeno, va nhom xyano), hodc nhém heteroxyclyl ¢6 3 dén 10 canh chtra mot dén
bbn nguyén tir khéc loai, ma co thé 1a giéng nhau ho#c khéic nhau, dugc chon tir nito,
0xy, va luu huynh (trong d6 nhém heteroxyclyl nay tuy y dugc thé bing mot hodic hai
nhém, ma co thé 1a giéng nhau hoédc khac nhau, dugc chon tir cac phﬁn tt thé sau:
nhém hydroxy, nhom C1-6 alkyl tuy y dugc thé bing mot dén ba nhém, ma c6
thé 1a c4c nhém halogeno gidng nhau hodc khéc nhau, nhém C3-8 xycloalkyl tity y
duoc thé bing mot dén ba nhém, ma c6 thé 1a cac nhom halogeno gidng nhau hoic
khéc nhau, nhém C1-6 alkoxy ty ¥ dugc thé bing mot dén ba nhom, ma c6 the 12 cac
nhém halogeno giéng nhau hogc khac nhau, nhém C6-10 aryl, nhém heteroxyclyl c6
3 dn 10 canh chira mot dén bdn nguyén tir khac loai, ma c6 thé 1a gidng nhau hoic
khac nhau, duge chon tir nito, oxy, va luu huynh, nhém carboxyl, nhém amino, nhom
aminocacbonyl tiy y dugc thé bing mot hogc hai nhom, co thé 13 cac nhém C1-6
alkyl gidng nhau hodc khac nhau, nhom heteroxyclylcacbonyl no c6 4 dén 7 canh
chira mot hodc hai nguyén tr khac loai, ma co thé 1a gibng nhau hodc khac nhau,
dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y duoc thé bang
mdt hodc hai nhém, c6 thé 1a cac nhém C1-6 alkyl gidng nhau hozc khac nhau, nhém
heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mdt hodc hai nguyén tir khac loai,
ma co thé 1a giéng nhau hodc khac nhau, dugc chon tir nito, oxy, va luu huynh, nhom
halogeno, va nhém xyano),
R? va R® gibng nhau hoic khac nhau v mdi nhém 1a nguyén tir hydro, nhém
C1-6 alkyl (trong d6 nhém alkyl tuy y dugce thé bing mot dén ba nhém, ma cé thé 1a
giéng nhau hodc khac nhau, dugc chon tir cac phén ttr thé sau:

nhom hydroxy, nhém C1-6 alkoxy tuy y duogc thé bang mot nhém duge chon tir
nhém thé AC, nhém C3-8 xycloalkyl tity ¥ duoc thé bing mdt nhém duge chon tir
nhém thé AB, nhém C6-10 aryl tily ¥ duoc thé bing mot hoic hai nhém duge chon tir

nhom thé AB, nhém heteroxyclyl ¢6 3 dén 10 canh chira mot dén bbn nguyén tir khac

loai, ma c6 thé 1a giong nhau hodc khac nhau, dugc chon tir nito, oxy, va luu huynh va

tuy y dugc thé br:fmg mot hodc hai nhém dugce chon tir nhom thé AB, nhém carboxyl,
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nhém C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl, nhém amino tay y dugc thé
béng mot hodc hai nhom, c6 thé 1a cac nhém C1-6 alkyl giéng nhau hodc khac nhau,
nhém aminocacbonyl tity ¥ dugc thé bing mot hodc hai nhém, c6 thé 1a cac nhém Cl-
6 alkyl gibng nhau hoic khac nhau, nhém heteroxyclylcacbonyl no c¢6 4 dén 7 canh
chira mdt hoic hai nguyén tir khic loai, ma co thé 13 giéng nhau hoic khac nhau, dugc
chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc thé bang mot
hodc hai nhém, cé thé 13 cac nhém C1-6 alkyl giéng nhau hodc khac nhau, nhém
heteroxyclylcacbonyloxy no ¢6 4 dén 7 canh chtra mot ho#c hai nguyén tr khéc loai,
ma c¢6 thé 13 gidng nhau ho#ic khac nhau, duge chon tir nito, oxy, va luu huynh, nhém
halogeno, va nhém xyano), nhém C6-10 aryl (trong d6 nhém aryl thy y dugc thé bang
mdt hodic hai nhém, ma c6 thé 1a gidng nhau hozc khic nhau, dugc chon tir céc phan
tir thé sau:

nhém hydroxy, nhém C1-6 alkoxy tiy y dugc thé bang mot dén ba nhém, ma
c6 thé 13 cac nhém halogeno gidng nhau hogc khac nhau, nhém C1-6 alkyl tuy y duge
thé bing mdt nhém duge chon tir nhom thé AD, nhém C3-8 xycloalkyl tuy ¥ dugc thé
bing mdt nhém dugc chon tlr nhom thé AD, nhém C6-10 aryl tuy y dugc thé bang mot

nhém dugc chon tir nhém thé AD, nhém heteroxyclyl ¢6 3 dén 10 canh chira mot dén

bén nguyén tt khéac loai, ma c6 thé 12 giong nhau hodc khéc nhau, duoc chon tir nito,

0xy, va luu huynh va tuy y dugc thé bang mdt nhém duge chon tir nhom thé AD,
nhém amino ty ¥ dugc thé bing mot hodc hai nhom, c6 thé 1 cac nhém C1-6 alkyl
gibng nhau hodc khac nhau, nhém carboxyl, nhém C1-6 alkylcacbonyl, nhom C1-6
alkoxycacbonyl, nhém aminocacbony! tity ¥ dugc thé bing mot hodc hai nhém, ¢6 thé
1a cac nhém C1-6 alkyl gidng nhau hogc khéc nhau, nhém heteroxyclylcacbonyl no c6
4 dén 7 canh chtra mot hodc hai nguyén ti khac loai, ma co thé 1a giéng nhau hodc
khac nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y duogc
thé bing mot hodc hai nhom, c6 thé 1a cic nhém C1-6 alkyl gibng nhau hodc khac
nhau, nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot hodc hai nguyén tir
khéc loai, ma co thé 1a giéng nhau hoic khac nhau, dugc chon tir nito, oxy, va luu
huynh, nhém halogeno, va nhém xyano), nhém heteroxyclyl c6 3 dén 10 canh chira
mot dén bbn nguyén tir khéc loai, ma c6 thé 1a gibng nhau hodc khac nhau, dugc chon

tlr nito, oxy, va luu huynh (trong d6 nhém heteroxyclyl tuy y dugc thé bang mot hodc
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hai nhém, ma c6 thé 13 gidng nhau hoic khéc nhau, duge chon tir cac phén tir thé sau:
nhom hydroxy, nhom C1-6 alkoxy tuy y dugc thé bang mot dén ba nhom, ma

c¢6 thé 13 cac nhém halogeno giéng nhau hoic khéac nhau, nhém C1-6 alkyl tuy y duoc
thé bang mdt nhém dugc chon tir nhém thé AD, nhém C3-8 xycloalkyl tiy ¥ dugc thé
bing mot nhém duge chon tir nhém thé AD, nhom C6-10 aryl tuy y duoc thé bang mot

nhém dugce chon tir nhém thé AD, nhom heteroxyclyl c6 3 dén 10 canh chira mot dén
bén nguyén tir khac loai, ma co thé 1a giéng nhau ho#c khic nhau, dugc chon tur nito,
oxy, va luu huynh va tuy y dugc thé bing mot nhém dugc chon tir nhém thé AD,
nhém amino tity ¥ dugc thé bing mot hogc hai nhém, cé thé 1a cac nhom C1-6 alkyl
gibng nhau hoic khéc nhau, nhém carboxyl, nhém C1-6 alkylcacbonyl, nhom C1-6
alkoxycacbonyl, nhém aminocacbonyl tity y duge thé bang mét hogic hai nhém, ¢6 thé
14 c4c nhom C1-6 alkyl giéng nhau hogc khéc nhau, nhom heteroxyclylcacbonyl no ¢6
4 @én 7 canh chira mdt ho#ic hai nguyén tir khac loai, ma c6 thé 1a giéng nhau hodc
khac nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc
thé bang mot hodc hai nhom, co thé 1a cac nhom C1-6 alkyl gidng nhau hodc khac
nhau, nhém heteroxyclylcacbonyloxy no co6 4 dén 7 canh chira mot hodc hai nguyén tir
khac loai, ma c6 thé 13 gidng nhau hoic khac nhau, dugc chon tir nito, oxy, va luu
huynh, nhém halogeno, va nhém xyano), nhom C1-6 alkylcacbonyl (trong d6 nhom
alkylcacbonyl tuy y dugc thé bing mot dén ba nhém, ma co thé 1a giéng nhau hozc
khéc nhau, dugc chon tir nhom thé AE),

nhém C6-10 arylcacbonyl (trong d6 nhom arylcacbonyl tuy y dugc thé bang
mot hodc hai nhém, ma co thé 1a giéng nhau hodc khéc nhau, dugc chon tir nhém thé
AE vanhém C1-6 halogenoalkyl), nhém heteroxyclylcacbonyl ¢6 3 dén 10 canh chtra
mot dén bbn nguyén tir khic loai, ma c6 thé 1a giéng nhau hodc khac nhau, dugc chon
tir nito, oxy, va luu huynh (trong d6 nhom heteroxyclylcacbonyl nay tuy y dugc thé
béng mot hodc hai nhém, ma co thé 1a giéng hoic khéac nhau, dugc chon tir nhém thé
AE va nhém C1-6 halogenoalkyl), nhém carboxyl, nhém C1-6 alkoxycacbonyl (trong
d6 nhém alkoxycacbonyl tuy y dugce thé bing mot dén ba nhom, ma c6 thé 1a gibng

nhau hodc khac nhau, dugc chon tir nhém thé AF),

nhém aminocacbonyl (trong d6 nhém aminocacbonyl tiry y dugc thé bing mot
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hozic hai nhém, c6 thé 14 cac nhém C1-6 alkyl gibng nhau hodc khiac nhau mdi nhom
nay tuy y dugce thé bing mot dén ba nhém, ma c6 thé 14 giéng nhau hoic khac nhau,
duoc chon tir nhém thé AF),

nhém C6-10 arylaminocacbonyl (trong d6 nhom arylaminocacbonyl tiry y dugc
thé bﬁng mot hodc hai nhom, ma co thé 1a giéng nhau hodc khac nhau, dugc chon tir
nhom thé AF va nhém C1-6 halogenoalkyl),

nhém heteroxyclylcacbonyl no co6 4 dén 7 canh chira mot hodc hai nguyén tir
‘khac loai, ma cé thé 1a giéng nhau hodc khac nhau, dugc chon tir nito, oxy, va luu
huynh (trong d6 nhom heteroxyclylcacbonyl tuy y dugc thé bang mot dén ba nhom,
ma co thé 1a giéng nhau hoic khac nhau, dugc chon tir nhom thé AF), hoic nhom
heteroxyclyl aminocacbonyl chira mot dén bdn nguyén tir khac loai, ma c6 thé 1a gibng
nhau hodc khac nhau, dugc chon tUr nito, oxy, va luu huynh (trong d6 nhom
heteroxyclyl aminocacbonyl tuy y dugc thé bang mot hodc hai nhom, ma co thé 1a
gidng nhau hogc khéc nhau, dugc chon tir nhém thé AE va nhém C1-6 halogenoalkyl),

hodc

chc nhom C1-6 alkyl ciia R® va R® tuy ¥ duoc lién két v6i nhau dé tao ra vong
cacbon no ¢6 3 dén 6 canh hodc dé tao ra vong di vong no c6 4 dén 6 canh thong qua
mdt nguyén tir nito hogic oxy (trong d6 mot nguyén tir nito trong vong di vong no ¢o 4
dén 6 canh tuy ¥ duoc thay thé bing nguyén t& hydro, nhém C1-6 alkyl, nhém C1-6
alkylcacbonyl, nhém C1-6 alkoxycacbonyl),

R4 va R> giéng nhau hodc khac nhau va mdi nhém ndy 1a nguyén tit hydro,
nhém C1-6 alkyl (trong d6 nhém alkyl tily ¥ duge thé bing mot dén ba nhém, ma c6
thé 1a giéng nhau hoic khéc nhau, dugc chon tir nhém thé AG),

nhém C6-10 aryl (trong d6 nhém aryl tiy y dugc thé bang mot hodc hai nhom,
ma co thé 1a giéng nhau hodc khic nhau, dugc chon tir nhém thé AG), hodc nhém
heteroxyclyl c6 3 dén 10 canh chira mot dén bdn nguyén tir khac loai, ma co thé 1a
gidng nhau hoic khac nhau, duge chon tir nito, oxy, va luu huynh (trong d6 nhom
heteroxyclyl tiy y duoc thé bing mot hodc hai nhém, ma cé thé 1a gidng nhau hoic
khéac nhau, dugc chon tir nhém thé AG),

RO 1 nguyén tir hydro, nhém hydroxyl hodc nhém C1-6 alkyl (R6 14 phan tir
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thé cacbon ctia vong pyridinyl, khong phai 1a phén tir thé nito),

mdi phan tir thé R7 ¢6 thé giéng nhau hodic khac nhau va m&i nhom c6 thé la
nhom C1-6 alkyl (trong d6 nhom alkyl tuy y duogc thé bang mot dén ba nhém, ma co
thé 1a gidng nhau hogc khéc nhau, dugc chon tir nhom thé AH), nhém C1-6 alkoxy

(trong d6 nhom alkoxy tuy y dugc thé bing mot dén ba nhém, ma c6 thé 1a gidng nhau

hodc khéc nhau, dugc chon tir nhom thé AH), nhom halogeno, nhém C6-10 aryl (trong
d6 nhom aryl tuy y dugce thé bang mot ho#ic hai nhém, ma co thé 1 giéng nhau hoic
khac nhau, duge chon tir nhom thé AG), nhém heteroxyclyl c6 3 dén 10 canh chira
mdt dén bén nguyén tir khac loai, ma c6 thé 1a gidng nhau hozc khac nhau, dugc chon
tir nito, oxy, va luu huynh (trong d6 nhém heteroxyclyl tuy y duge thé bing mot hodc
hai nhém, ma cé thé 1a giéng nhau hodc khac nhau, dugc chon tr nhom thé AG),
nhém hydroxy, nhom amino (trong d6 nhém amino ty y dugc thé bang mot hodc hai
nhém, c6 thé 13 cac nhém C1-6 alkyl gidng nhau hodc khac nhau mdi nhém nay tuy ¥
duoc thé b%mg mot dén ba nhém, ma cod thé 1a giéng nhau hodc khac nhau, dugc chon
tir nhom thé AJ ), nhom carboxyl, nhém C1-6 alkoxycacbonyl (trong d6 nhom
alkoxycacbonyl tuy y duoc thé bing mot dén ba nhém, ma c6 thé 1a gidng nhau hozc
khac nhau, dugc chon tu:

nhém thé AY), nhém aminocacbonyl (trong d6 nhém aminocacbonyl tily y dugc thé
bing mdt hodc hai nhém, c6 thé 14 cac nhoém C1-6 alkyl gidng nhau hozc khéc nhau
mdi nhém nay tiy y duge thé bing mot dén ba nhém, ma c6 thé 1a gibng nhau hodc
khac nhau, duge chon tir nhém thé Al ), hodc nhém xyano,

X la -CH=, -C(-R7)=, hodc -N=, m la s6 nguyén dugce chon tir 1 dén 4, va cac
nhém phén tir thé 1a:

AB: nhém hydroxy, nhém C1-6 alkyl (trong d6 nhém alkyl tuy y dugc thé bang
mot dén ba nhom halogeno), nhém C1-6 alkoxy (trong d6 nhoém alkoxy tuy y duoc thé
béng mot dén ba nhom halogeno), nhém halogeno, nhém amino, va
nhém xyano;

AC: nhém C6-10 aryl, nhém heteroxyclyl c6 3 dén 10 canh chira mot dén bén

nguyén tir khac loai, ma c6 thé 1a giong nhau hodc khéac nhau, duge chon tir nito, oxy,
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va luu huynh, va nhém halogeno;

AD: nhém hydroxy, nhém C1-6 alkoxy, nhém amino, nhém halogeno, va nhom
Xyano;

AE: nhém hydroxy, nhém C1-6 alkoxy, nhém C3-8 xycloalkyl, nhém C6-10
aryl, nhom heteroxyclyl c6 3 dén 10 canh chira mot dén bdn nguyén tit khac loai, ma
¢ thé 1a giéng nhau hoic khac nhau, dugc chon tir nito, oxy, va luu huynh, nhom
amino (trong d6 nhém amino tuy y dugc thé bang mdt hodc hai nhém, c6 thé 1a cac

nhém C1-6 alkyl gidng nhau ho#c khac nhau), nhém halogeno, va nhém xyano;

AF: nhém Cl1-6 alkoxy, nhom C3-8 xycloalkyl, nhém C6-10 aryl, nhém
heteroxyclyl c6 3 dén 10 canh chira mét dén bbn nguyén tir khic loai, ma co thé 1a
gidng nhau hodc khic nhau, dugc chon tir nito, oxy, va luu huynh, nhom halogeno, va

nhom xyano;

AC: nhém hydroxy, nhém C1-6 alkoxy, nhém amino (trong d6 nhém amino tiy
¥ duoc thé bing mot hogic hai nhom, c6 thé 12 cic nhém C1-6 alkyl gidng nhau hogc

khic nhau), nhém halogeno, va nhém xyano;

AH: nhém hydroxy, nhém C1-6 alkoxy, nhém C3-8 xycloalkyl, nhom C6-10
aryl, nhdm heteroxyclyl c6 3 dén 10 canh chira mot dén bdn nguyén tir khac loai, ma
c6 thé 1a giéng nhau ho#ic khic nhau, dugc chon tir nito, oxy, va luu huynh, nhom
carboxyl, nhém C1-6 alkoxycacbonyl, nhém aminocacbonyl (trong d6 nhém
aminocacbonyl tily y dugc thé bing mot hogc hai nhém, c6 thé 1a cac nhom C1-6 alkyl
gidng nhau hodc khéac nhau), nhém amino (trong d6 nhém amino tly y duge thé bang
mot hodc hai nhém, co thé 1a cac nhom C1-6 alkyl giéng nhau hodc khac nhau), nh6m

halogeno, v nhém xyano; va

AJd: nhém Cl1-6 alkoxy, nhom C3-8 xycloalkyl, nhém C6-10 aryl, nhom
heteroxyclyl c6 3 dén 10 canh chita mot dén bbn nguyén tir khac loai, ma co6 thé 1a
gidng nhau ho#c khic nhau, duwgc chon tir nito, oxy, va luu huynh, nhém carboxyl,
nhém C1-6 alkoxycacbonyl, nhém aminocacbonyl (trong d6 nhém aminocacbonyl tiry
y duge thé bang mot hodc hai nhém, c6 th& 1a cac nhém C1-6 alkyl giéng nhau hoic
khac nhau), nhém halogeno, va nhém xyano,

hodc mudi dugc dung cta no;
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(2)  hop chét c6 cong thirc chung (Ia) dudi day:

AN o) |
I H R
N

7
R 7\\
(R )t O o \Nl 0)<R3

(la)

trong do:

R! 12 nguyén tir hydro, nhém C1-6 alkyl (trong d6 nhom alkyl iy ¥ dwoc thé
bing nhém mot nhém hydroxy hodc nhém C1-6 alkoxy), nhém C6-10 aryl, hodc nhém
heteroxyclyl c6 3 dén 10 canh chita mot dén bdn nguyén tit khéc loai, ma co thé 1a
gidng nhau hogc khéc nhau, dugc chon tir nito, oxy, va luu huynh,

R?va R’ gidng nhau hogc khac nhau va mdi nhém 1a nguyén tir hydro hogc
nhém C1-6 alkyl (trong d6 nhém alkyl tuy y duogc thé bing nhém modt nhém hydroxy),
hoac

cac nhém C1-6 alkyl cia R? va R® tly ¥ dugc lién két voi nhau dé tao ra vong
cacbon no ¢6 3 dén 6 canh,

mdi phin tir th& R7 c6 thé gibng nhau hoc khic nhau va 13 nhém C1-6 alkoxy
(trong d6 nhom alkoxy tuy y dugc thé bing mot dén ba nhém halogeno) hodc nhom
halogeno,

X 1a -CH=, -C(-R7)=, hoc -N=, va

m 12 s& nguyén bing 1 hoic 2,
hozc mudi duge dung ciia no;

(3)  hop chét theo muc (2) trén day, trong d6 R! 1a nguyén tr hydro;

(4)  hop chét theo myc (2) trén ddy, trong d6 R? va R3 gidng nhau hozic
khéc nhau va mdi nhém 1a nguyén tir hydro hogc cac nhém C1-6 alkyl cua R*vaRr?
tuy y dugc lién két v6i nhau dé tao ra vong cacboxylic no ¢6 3 dén 6 canh;

(5)  hop chét theo muc (2) trén day, trong d6 mdi phin tir thé R7 ¢4 thé
y, trong p

-14-



27348

gibng nhau hozc khac nhau va 12 nhém metoxy, nhom etoxy, nhém triflometoxy, flo
hoic clo;
(6) hop chét theo muc (1) trén ddy dugc chon tir nhém bao gbm:
5-clo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit;
5-flo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit;
5-clo-N-[4-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit;
5-flo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-tetrahydropyrido|3,2-
f][1,4]oxazepin-7-yl]benzensulfonamit;
5-clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit;
5-flo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit;
5-bromo-N-[(3S)-3-(hydroxymetyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit;
5-clo-N-[(3S)-3-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit; va
cac mubi duge dung ctia ching;
(7)  hop chit theo myc (1) trén ddy dugc chon tlir nhém bao gdm:
5-clo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4 ]oxazepin-7-
yl)benzensulfonamit;
5-clo-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl)-2-
(triflometoxy)benzensulfonamit;
5-clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit;
5-flo-2-metoxy-N-(5'-oxo-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-7'-yl)benzensulfonamit;
5-clo-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
11[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit;
5-flo-N-(5'-ox0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
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f1[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit;
2,5-dimetoxy-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-7'-yl)benzensulfonamit; va cac mudi dugce dung cia ching;

(8)  hop chit theo muc (1) trén day, trong d6 hop chét nay 14 5-flo-2-metoxy-
N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl)benzensulfonamit, hodc
mubi duge dung cua no;

(9)  hop chit theo muc (1) trén day, trong d6 hop chét nay 1a 5-clo-2-metoxy-
N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][ 1,4 ]oxazepin]-7'-
yl)benzensulfonamit, hodc mudi duogce dung clia no;

(10)hop chét theo muc (1) trén day, trong d6 hop chét nay la:

2-etoxy-5-flo-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f1[1,4]oxazepin]-7'-yl)benzensulfonamit, hodc mudi duge dung cia no;

(11)hop chét theo muc (1) dén (10) trén day, trong d6 mubi duge dung 1a mudi
natri;

(12)hop chét theo myc (1) dén (10) trén ddy, trong d6 mudi duge dung 12 mudi
kali;

(13)dugc pham chira hop chét theo muc (1) dén (10) trén day hozc mudi duge
dung ctia n6 lam hoat chét;

(14) dugc phdm theo muc (13) trén déy, trong d6 dugc pham nay duoc dy dinh
dé didu tri hodc phong ngira vdi hoa lac vi, u mang gia s¢i chun (PXE), ching voi hoa
dong mach toan than bam sinh (GACI), chitng vdi hoa & khdp va dong mach (CALJA),
voi hoa mach trong CKD/ESRD, chiing canxi phong v€, bénh cbt hoa day chang dai
sau (OPLL), bénh cbt hoa day chﬁng vang (OYLL), hodc chting hep dong mach chu;

(15)ché phim trc ché TNAP chira hop chét theo muyc (1) dén (10) trén ddy hodc
mudi duge dung ctia n6 1am hoat chét;

(16)hop chét theo muyc (1) dén (10) trén ddy hogc mudi duge dung cta n6 dé
st dung trong diéu tri bénh hodc tinh trang bénh dugc chon tir nhém bao gé)rn vOi hoa
lac vi, u mang gia soi chun (PXE), chimg v6i héa dong mach toan thén bam sinh
(GACI), chting vdi héa & khop va dong mach (CALJA), voi hoa mach trong
CKD/ESRD, chirng canxi phong v¢, bénh ¢t hoa day chéng dai sau (OPLL), bénh cbt
hoa day ching vang (OYLL), va chimg hep dong mach chi; va

(17) hop chét theo muc (1) dén (10) trén day hodc mubi duoc dung clia nd dé st
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dung trong diéu tri u mang gia dan hdi (PXE).
MO t chi tiét sang ché

Theo sang ché, "nhém C1-6 alkyl" d& cap dén nhom alkyl mach thing hoic
nhanh c6 1 dén 6 nguyén tir cacbon. Céc vi du v& n6 ¢6 thé bao gdbm nhém metyl, etyl,
n-propyl, n-butyl, isobutyl, s-butyl, tert-butyl, n-pentyl, isopentyl, 2-metylbutyl,
neopentyl, 1-etylpropyl, n-hexyl, isohexyl, 4-metylpentyl, 3-metylpentyl, 2-
metylpentyl, 1-metylpentyl, 3,3-dimetylbutyl, 2,2-dimetylbutyl, 1,1-dimetylbutyl, 1,2-
dimetylbutyl, 1,3-dimetylbutyl, 2,3-dimetylbutyl, va 2-etylbutyl. Béi véi R1, RZ, R3,
R4, R5 , R6, R7, hodc AB, nhom C1-6 alkyl t5t hon 14 nhém alkyl c6 1 dén 3 nguyén
tt cacbon, tot nhat 1 nhém etyl hodc metyl.

Theo sang ché, "nhém C1-6 alkylcacbonyl” dé cap dén "nhom C1-6 alkyl”
duoc lién két véi nhom cacbonyl. Céc vi du v& n6 c6 thé bao gdbm nhom
metylcacbonyl, etylcacbonyl, n-propylcacbonyl, n-butylcacbonyl, isobutylcacbonyl, s-
butylcacbonyl, tert-butylcacbonyl, n-pentylcacbonyl, isopentylcacbonyl, 2-
metylbutylcacbonyl, neopentylcacbonyl, 1-etylpropylcacbonyl, n-hexylcacbonyl,
isohexylcacbonyl, 4-metylpentylcacbonyl, 3-metylpentylcacbonyl, 2-
metylpentylcacbonyl, 1-metylpentylcacbonyl, 3,3-dimetylbutylcacbonyl, 2,2-
dimetylbutylcacbonyl, 1,1-dimetylbutylcacbonyl, 1,2-dimetylbutylcacbonyl, 1,3-
dimetylbutylcacbonyl, 2,3-dimetylbutylcacbonyl, va 2-etylbutylcacbonyl. Dbi voi Rl,
R2, hodc R3, nhom C1-6 alkylcacbonyl t5t hon 14 nhém alkylcacbonyl ¢6 1 dén 3
nguyén tir cacbon, tbt nhét 1a nhém metylcacbonyl.

Theo sang ché, "nhém C3-8 xycloalky!" @& cap dén nhém vong hydrocacbon no
c6 3 dén 8 canh. Cac vi du v& n6 co thé bao gdm nhém xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Déi vai Rl, R2, R3, R4, R , R7,
AE, AF, AH, hoac AJ, nhom C3-8 xycloalkyl t&t hon 1a nhém vong hydrocacbon no
¢6 3 dn 6 canh, t&t hon nita 1a nhém xyclopropyl, xyclobutyl, xyclopentyl, hodc
xyclohexyl.

Theo séng ché, "nhém C6-10 aryl" @& c4p dén nhom hydrocacbon thom c6 6

dén 10 nguyén tir cacbon. Céc vi du v& n6 c6 thé bao gdm nhém phenyl, indenyl, va

naphtyl. Béi vai R1, R2, R3, R%, R5, R7, AC, AE, AF, AH hoge A7, nhom C6-10 aryl
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t6t hon 1a nhém phenyl.

Theo sang ché, "nhém C1-6 alkoxy" dé cap dén "nhém C1-6 alkyl" dé cap trén
day duoc lién két v6i nguyén t oxy. Céc vi du v& n6 ¢6 thé bao gdm nhom alkoxyl
mach thng hodc nhanh, mdi nhém nay c6 1 dén 6 nguyén tir cacbon, nhu nhém
metoxy, etoXy, N-propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy, tert-butoxy, n-
pentoxy, isopentoxy, 2-metylbutoxy, neopentoxy, n-hexyloxy, 4-metylpentoxy, 3-
metylpentoxy, 2-metylpentoxy, 3,3-dimetylbutoxy, 2,2-dimetylbutoxy, 1,1-
dimetylbutoxy, 1,2-dimetylbutoxy, 1,3-dimetylbutoxy, va 2,3-dimetylbutoxy. Déi véi
R, R2 R3,R7, AB, AD, AF, AF, AG, AH, hoge A7, nhom C1-6 alkoxy tét hon 12

nhom metoxy hodc nhém etoxy.

7
A

Theo sang ché, "nhém C1-6 alkoxycacbonyl" d& cap dén "nhom C1-6 alkoxy "
dugc dé cap trén ddy dugce lién két voi nhom cacbonyl. Cae vi du vé n6 c6 thé bao
gdm nhém alkoxycacbonyl mach thing hodc nhdnh, mdi nhom nay c6 1 dén 6 nguyén
tir cacbon, nhur metoxycacbonyl, etoxycacbonyl, n-propoxycacbonyl,
isopropoxycacbonyl, n-butoxycacbonyl, isobutoxycacbonyl, s-butoxycacbonyl, tert-
butoxycacbonyl, n-pentoxycacbonyl, isopentoxycacbonyl, 2-metylbutoxycacbonyl,
neopentoxycacbonyl, n-hexyloxycacbonyl, 4-metylpentoxycacbonyl, 3-
metylpentoxycacbonyl, 2-metylpentoxycacbonyl, 3,3-dimetylbutoxycacbonyl, 2,2-
dimetylbutoxycacbonyl, 1,1-dimetylbutoxycacbonyl, 1,2-dimetylbutoxycacbonyl, 1,3-

dimetylbutoxycacbonyl, va 2,3- dimetylbutoxycacbonyl. Déi voi Rl, R2,' R3, R7, AH,

hodc Al , nhém C1-6 alkoxycacbonyl tot hon 14 nhém metoxycacbonyl hodc
etoxycacbonyl.

Theo sang ché, "nhom heteroxyclyl no ¢6 4 dén 7 canh chira mot hoic hai
nguyén tir khéc loai, ma co thé 1a gidng nhau hodc khic nhau, duge chon tir nito, oxy,
va luu huynh" dugc dé cap trén ddy d& cap dén nhom di vong no c6 4 dén 7 canh chira
mot hodc hai nguyén tr trong s6 nito, oxy, va lvu huynh. Céc vi du v& n6 ¢6 thé bao
gdm nhém oxetanyl, morpholinyl, thiomorpholinyl, pyrolidinyl, pyrolinyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl,
tetrahydrofuranyl, tetrahydropyranyl, va 5-oxo-4,5-dihydro-1,2,4-oxadiazolyl.
| Theo séng ché, "nhom heteroxyclylcacbonyl no c6 4 dén 7 canh chira mot hoiic

hai nguyén tir khdc loai, ma co thé 14 giéng nhau hoic khic nhau, dugc chon tir nito,
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0xy, va luu huynh” dé cap dén "nhom heteroxyclyl no c6 4 dén 7 canh chira mot hodc
hai nguyén tir khac loai, ma c6 thé 1a giéng nhau hodc khac nhau, dugc chon tir nito,
0xy, va luu huynh” dugc dé cap trén day duogc lién két v6i nhom cacbonyl. Céc vi du
v& n6 c6 thé bao gdbm nhém morpholinylcacbonyl, thiomorpholinylcacbonyl,
pyrolidinylcacbonyl, pyrolinylcacbonyl, piperidinylcacbonyl, piperazinylcacbonyl,
tetrahydrofuranylcacbonyl, tetrahydropyranylcacbonyl, va 5-0x0-4,5-dihydro-1,2,4-
oxadiazolylcacbonyl.

Theo sang ché, "nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot
hodc hai nguyén tir khéc loai, ma cé thé 1a giéng nhau hodc khac nhau, dugc chon tur
nito, oxy, va luu huynh” dugc dé cap trén day dé cap dén "nhom heteroxyclylcacbonyl
no ¢6 4 dén 7 canh chira mot hodc hai nguyén tir khac loai, ma c6 thé 1a giéng nhau
ho#c khac nhau, dugc chon tir nito, oxy, va luu huynh” dugc dé cép trén day duogc lién
két v6i nguyén tit oxy. Céc vi du v& 16 ¢6 thé bao gdbm nhém
morpholinylcacbonyloxy, thiomorpholinylcacbonyloxy, pyrolidinylcacbonyloxy,
pyrolinylcacbonyloxy, piperidinylcacbonyloxy, piperazinylcacbonyloxy,
tetrahydrofuranylcacbonyloxy, tetrahydropyranylcacbonyloxy, va 5-oxo-4,5-dihydro-
1,2,4-oxadiazolylcacbonyloxy.

Theo sang ché, "nhém heteroxyclyl ¢6 3 dén 10 canh chira mdt dén bén nguyén
tr khac loai, ma cé thé 1a giéng nhau ho#c khéac nhau, dugc chon tir nito, oxy, va luu
huynh” dugc dé cap trén day dé& cap dén nhom di vong c6 3 dén 10 canh chira mot dén
bbn nguyén tir trong s nito, 0xy, va luu huynh. Céc vi duy vé no ¢ thé bao gdbm céc
nhom duogc liét ké & dang céc vi du v& "nhém di vong no c6 4 dén 7 canh chira mot
hodc hai nguyén tir khac loai, ma c6 thé gidng nhau hoic khac nhau, dugc chon tir
nito, oxy, va luu huynh”, va cidc nhém di vong thom nhu furyl, thienyl, pyrolyl,
azepinyl, pyrazolyl, imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl, thiazolyl,
isothiazolyl, 1,2,3-oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyranyl, pyridyl,
pyridazinyl, pyrimidinyl, va pyrazinyl. "Nhém di vong c6 3 dén 10 canh" c6 thé dugc
ngung tu v6i nhém vong bd sung. Céc vi dy vé ching c6 thé bao gdm nhém
benzofuranyl, chromenyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl,
quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphtyridinyl, quinoxalinyl,
quinazolinyl, isoindolinyl, 2,3-dihydro-1- benzofuranyl, 3,4-dihydro-1H-
isochromenyl, 1,2,3,4- tetrahydroquinolinyl, va 1,2,3,4-tetrahydroisoquinolinyl.
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Theo sang ché, "nhém heteroxyclylcacbonyl ¢6 3 dén 10 canh chira mot dén
bdn nguyén tir khac lpai, ma c6 thé 1a giéng nhau ho#c khac nhau, dugc chon tir nito,
oxy, va luu huynh” d& cap dén "nhém di vong c6 3 dén 10 canh chira mot &én bbn
nguyén tir khac loai, ma co6 thé 1a gidng nhau hodc khac nhau, dugc chon tir nito, oxy,
va luu huynh” duogc dé cép trén day duogc lién két vai nhom cacbonyl. Céc vi du vé no
c6 thé bao gém cac nhom duoc liét ké & dang céc vi du v& "nhém
heteroxyclylcacbonyl no c6 4 dén 7 canh chra mot ho#ic hai nguyén tir khac loai, ma
c6 thé gibng nhau hoic khéac nhau, dugc chon tir nito, oxy, va luu huynh”, duge dé cap
trén ddy va cac nhom cacbonyl ciia nhém di vong thom nhu nhom furylcacbonyl,
thienylcacbonyl, pyrolylcacbonyl, azepinylcacbonyl, pyrazolylcacbonyl,
imidazolylcacbonyl, oxazolylcacbonyl, oxadiazolylcacbonyl, isoxazolylcacbonyl,
thiazolylcacbonyl, isothiazolylcacbonyl, 1,2,3-oxadiazolylcacbonyl, triazolylcacbonyl,
tetrazolylcacbonyl, thiadiazolylcacbonyl, pyranylcacbonyl, pyridylcacbonyl,
pyridazinylcacbonyl, pyrimidinylcacbonyl, va pyrazinylcacbonyl.

Theo sang ché, "nhém heteroxyclyl aminocacbonyl c6 3 dén 10 canh chira mot
hodc hai nguyén tir khac loai, ma c6 thé 1a giéng nhau ho#c khac nhau, dugc chon tir
nito, oxy, va lwu huynh” dé cp dén "nhém heteroxyclyl c¢6 3 dén 10 canh chira mt
dén bbn nguyén ti khac loai, ma c6 thé 13 gidng nhau ho#c khéc nhau, dugc chon tir
nito, oxy, va luu huynh” dugc dé cap trén day dugc lién két v6i nhém cacbonyl thong
qua nhom amino. Cac vi du v& n6 ¢6 thé bao gdm nhém aminocacbonyl ctia cac nhém
di vong thom nhu furylaminocacbonyl, thienylaminocacbonyl, pyrolylaminocacbonyl,
azepinylaminocacbonyl, pyrazolylaminocacbonyl, imidazolylaminocacbonyl,
oxazolylaminocacbonyl, oxadiazolylaminocacbonyl, isoxazolylaminocacbonyl,
thiazolylaminocacbonyl, isothiazolylaminocacbonyl, 1,2,3-oxadiazolylaminocacbonyl,
triazolylaminocacbonyl, tetrazolylaminocacbonyl, thiadiazolylaminocacbonyl,
pyranylaminocacbonyl, pyridylaminocacbonyl, pyridazinylaminocacbonyl,
pyrimidinylaminocacbonyl, va pyrazinyl aminocacbonyl.

Theo sang ché, "nhém halogeno" dé cap dén nhom flo, clo, bromo, hodc iodo.
péivoi R, RZ, R3, R7, AB, AC, AD, AF, AF, AG, AH, hoje AY, nhém halogeno tét
hon 14 nhoém flo, clo, hodc bromo.

Tét hon néu, R! theo sang ché 1a nguyén tir hydro, nhém C1-6 alkyl (trong d6
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" nhém alkyl tuy y duoc thé bing nhém mot nhém hydroxy hodc nhom C1-6 alkoxy),
nhém C6-10 aryl, hodc nhom heteroxyclyl c6 3 dén 10 canh chira mot dén bdn nguyén
ttr khac loai, ma c6 thé 1a giéng nhau ho#c khac nhau, dugc chon tir nito, oxy, va luu
huynh.

Tét hon néu, R? va R® theo sang ché 14 gidng nhau hogc khac nhau va mdi
nhom 14 nguyén tir hydro hoic nhom C1-6 alkyl (trong d6 nhém alkyl tuy y duge thé
bang nhém mot nhém hydroxy), hodc cac nhém C1-6 alkyl cua R?vaR® duoc lién két
v6i cée nhém khac dé tao ra vong cacbon no ¢6 3 dén 6 canh.

Tt hon néu, mdi R* va R’ theo sang ché 1 nguyén tir hydro.
T6t hon néu, RO theo sang ché 12 nguyén tir hydro.

Tét hon néu, mdi R7 theo sang ché, ma c6 thé 1a giéng nhau ho#c khic nhau, 1a
nhém C1-6 alkoxy (trong d6 nhom alkoxy tuy y duogc thé bang mot dén ba nhém
halogeno) hodc nhém halogeno.

Hop chit c6 cong thirc chung (I) sau theo sang ché c6 thé tao ra mudi véi bazo.

Mubi vé6i bazo nhu viy duoc bao gdm trong pham vi clia sang ché. Cac vi du
v& mubi vé6i bazo ¢ thé bao gdm: cac mubi kim loai kiém nhw mubi lithi, mudi natri,
mudi kali, va mudi xesi; cac mudi kim loai kiém thd nhu mubi magie, mudi canxi, va
mudi bari; mudi vo co cla hop chét nito nhu mudi amoni va mudi hydrazin; mubi
amin bic mot nhu mudi metylamin, mubi etylamin, mudi n-propylamin, mubi
isopropylamin, mudi n-butylamin, mudi 2-butylamin, mudi isobutylamin, va mudi tert-
butylamin; c4c mubi amin bac hai nhuw mubi dimetylamin, mudi dietylamin, mubi
diisopropylamin, mudi pyrolidin, mudi piperidin, va mudi morpholin; cic mudi amin
béc ba nhu mubi trietylamin va mudi N-metylmorpholin; va céc mudi amin thom nhu
mudi pyridin, mudi 4-(N,N-dimetylamino)pyridin, mudi imidazol, va mudi 1-
metylimidazol. Mubi tét hon 1a mudi kim loai kiém, t6t nhét 1a mudi natri hodic mubi
kali. Hop chit c6 cong thirc chung (I) theo sang ché c6 thé tao ra ty 18 bat ky cua mudi
vé6i bazo. Cac mudi twong tmg véi cac bazo hodc hdn hgp cia chung duge bao gdm
trong pham vi clia sang ché.

Hop chit c6 cong thire chung (1) theo séng ché c6 thé tao ra mubi cong axit,
phu thudc vao phdn tir thé cta no. Mubi cong axit nhur viy duge bao gbm trong pham

vi cta sang ché. Hop chét c6 cong thirc chung (I) theo sang ché c6 thé tao ra ty 18 bat
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ky cta mudi cong axit, phy thudc vao phén tir thé ctia né. Céc mudi cOng axit tuong
tng (vi du, mubi don axit va mudi nira axit) hodc hdn hop cuia ching dugc bao gbm
trong cic mudi theo sang ché.

Hop chét c6 cong thirc chung (1) theo sang ché hodc mudi duge dung ctia né c6
thé tao ra anhydrat, hydrat, hodc solvat. C4c dang twong ng hodc hdn hgp cta ching
dugc bao gdm trong pham vi clia sdng ché.

Khi hop chét c6 cong thirc chung (I) theo séng ché hozic mubdi duge dung ciia né
¢6 it nhat mot tAm bat dbi xung, lién két d6i cacbon-cacbon, tinh khong dbi xung
guong doc truc, hién twgng tautome héa, hodc cac dang tuong tu, cac chét déng phan
quang hoc (bao gbm chét ddng phan d6i anh va chét ddng phan khong dbi quang), chit
ddng phan hinh hoc, chéit ddng phan quay, va dang tautome hoa c6 thé ton tai. Céc
chét ddng phan nay va hdn hgp cla ching c6 cong thirc duy nhét nhu cong thire (I).
Sang ché bao gbm céc chét ddng phéan va cac hdn hgp nay (bao gbm c4c raxemat) cua
chung & ty 18 bat ky.

Hop chét ¢6 cong thirc chung (I) theo sang ché hozic mubi duge dung ctia né c6
th8 tao ra hop chét dong chira ddng vi bing cach thay thé mot hodc nhidu nguyén tir
cAu thanh hop chit hosic mudi bang cac ddng vi & ty 1& khong co trong tw nhién.

Céc chat ddng vi ¢6 thé 1a phong xa hodc khong phéng xa. Céc vi du vé ching

bao gdm doteri (3H; D), triti CH; T), cacon-14 (14C), va iot-125 (1221). Hop chit
ddng vi phong xa hodc khong phong xa cé thé duoc st dung lam duge phim dé diéu
tri hodc phong ngtra bénh, chét phan tng dé nghién ctru (vi dy, thubc thir dé thir
nghiém), chét d& chn doan bénh (vi dy, chét dé chén doan hinh 4nh), hoac cac ting
dung tuong tu. Sang ché bao gdm cac hop chét ddng vi phong xa hodc khong phong xa
nay.

Hop chit c6 cong thirc chung (I) theo sang ché c6 th dwoc san xuét bing, vi
dy, phuong phép sau:

Phuong phép A:
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Trong cong thirc cdu tric ctia cac hop chét trong phuong phép A va phén mb

ta duei day, RL, RZ, R3, R, RS, RO, R7, m, va X 1a nhu duoc x4c dinh trong cong
thre (I);

L1 1a nhom nitro, nhém halogeno, hoic nhém amino va tot hon 1a nhém

nitro hodc nhom bromo; va

L2 1a nhém halogeno va t6t hon 12 nhém clo.

Khi hop chét ding lam chét nén phan tmg trong phan ng ctia mdi budce
trong phuong phép A ¢6 nhom rc ché phan tng quan tdm, nhu nhém amino, nhom
hydroxy, hoic nhdm carboxyl, nhém bao vé€ thich hgp co thé dugc dua vao nhém
chirc va nhom bao vé dugc gén nay co thé dugc loai bé, néu cin. Nhom bao vé nhu
vay la khong bi gidi han cu thé min sao nhém bao vé nay 1a thudng duge sir dung.
Nhom bao vé co thé 1a nhom bao vé duge md ta trong, vi du, T. W. Green, P. G. M.
Wauts, Protective groups in Organic Synthesis, Fourth Edition, 2007, John Wiley &
Sons, Inc. Céc phan tmg dé gin va loai bé cdc nhém bao vé nay co thé dugc tién
hanh theo phuong phép thong thudng nhu cac phuong phap duge mo ta trong tai
liéu chuyén nganh.

Dung mdi d& st dung trong phan g ctia mdi budc trong phuwong phap A 14
khong bi gii han cu thé mién sao dung moi nay hoa tan mot phan nguyén liéu diu
ma khong kim ham phan trng. Dung moi nay dugc chon tir, vi dy, nhém dung mdi
sau: hydrocacbon béo nhu hexan, pentan, heptan, ete diu hda, va xyclohexan;
hydrocacbon thom nhu toluen, benzen, va xylen; hydrocacbon dugc halogen hoa
nhu metylen clorua, clorofom, cacbon tetraclorua, dicloetan, clobenzen, va
diclobenzen; ete nhu dietyl ete, diisopropyl ete, xyclopentylmetyl ete, t-butyl metyl
ete, tetrahydrofuran, 1,4-dioxan, dimetoxyetan, va dietylen glycol dimetyl ete; keton
nhu axeton, metyl etyl keton, metyl isobutyl keton, va xyclohexanon; este nhu
metyl axetat, etyl axetat, propyl axetat, butyl axetat, va dietyl cacbonat; nitril nhu
axetonitril, propionitril, butyronitril, va isobutyronitril; axit hitu co nhu axit formic,
axit axetic, axit propionic, axit trifloaxetic, va axit pentaflopropionic; rugu nhu
metanol, etanol, 1-propanol, 2-propanol, 1-butanol, 2-butanol, 2-metyl-1-propanol,

va 2-metyl-2-propanol; amit nhu formamit, N,N-dimetylformamit, N,N-
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dimetylaxetamit, N-metylpyrolidon, N,N'-dimetylpropylenure, va
hexametylphosphortriamit; sulfoxit nhu dimetyl sulfoxit va sulfolan; nudc; va hén
hop cda chuing.

Axit d& str dung trong phan g ctia mdi budc trong phwong phap A dugc deé
cap dudi day 1a khong bi gidi han cu thé mién sao axit nay khong trc ché phan tmg.
Axit ndy dugc chon tir nhém axit sau: axit vd co nhu axit clohydric, axit
bromhydric, axit hydroiodic, axit phosphoric, axit sulfuric, va axit nitric; axit hitu
co nhu axit formic, axit axetic, axit propionic, axit trifloaxetic, va axit
pentaflopropionic; va axit sulfonic hitu co nhu axit metansulfonic, axit
triflometansulfonic, axit p-toluensulfonic, va axit camphorsulfonic.

Bazo dé sir dung trong phan tmg clia mdi budc trong phuong phép A dugce
dé cap dudi ddy 13 khong bi gi6i han cy thé mién sao bazo nay khéng trc ché phan
{mg. Bazo nay dugc chon tir nhom bazoo sau: cacbonat kim loai kiém nhur lithi
cacbonat, natri cacbonat, kali cacbonat, va xesi cacbonat; bicacbonat kim loai kiém
nhu lithi bicacbonat, natri bicacbonat, va kali bicacbonat; hydroxit kim loai kiém
nhu lithi hydroxit, natri hydroxit, va kali hydroxit; hydroxit kim loai kiém thd nhu
canxi hydroxit va bari hydroxit; phosphat kim loai kiém nhu natri phosphat va kali
phosphat; hydrua kim loai kiém nhu lithi hydrit, natri hydrit, va kali hydrit; amit
kim loai kiém nhu lithi amit, natri amit, va kali amit; alkoxit kim loai nhur lithi
metoxit, natri metoxit, natri etoxit, natri tert-butoxit, va kali tert-butoxit; lithi amit
nhu lithi diisopropylamit (LDA), lithi xyclohexylisopropylamit, va lithi
tetrametylpiperazit; silylamit kim loai kiém nhu lithi bistrimetylsilylamit, natri
bistrimetylsilylamit, va kali bistrimetylsilylamit; alkyllithi nhu metyllithi, n-
butyllithi, sec-butyllithi, va tert-butyllithi; alkyl magie halogenua nhu metyl magie
clorua, metyl magie bromua, metyl magie iodua, etyl magie clorua, etyl magie
bromua, isopropyl magie clorua, isopropyl magie bromua, va isobutyl magie clorua;
va amin hitu co nhu trietylamin, tributylamin, diisopropyletylamin, dietylamin,
diisopropylamin, N-metylpiperidin, N-metylmorpholin, N-etylmorpholin, pyridin,
picolin, 2,6-lutidin, 4-(N,N-dimetylamino)pyridin, N,N-dimetylanilin, N,N-
dietylanilin, 1,5-diazabixyclo[4,3,0]non-5-en, 1,4-diazabixyclo[2,2,2]octan
(DABCO), va 1,8-diazabixyclo[5,4,0]-7-undexen (DBU).
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Trong phéan tmg ctia mdi budc trong phuong phap A duge dé cap dudi day,
nhiét 46 phan tng khéc nhau phu thudc vao dung méi, nguyén ligu dau, chat phan
{mg, v.v., va thoi gian phan ing khac nhau phu thudc vao dung moi, nguyén liéu
dau, chét phén tng, v.v..

Sau khi hoan thanh phan tng ctia mdi bude trong phwong phép A duge daé
cép dudi day, hop chét quan tAm ctia mdi budec dugce phén 14p tir hdn hop phan tng
theo phuong phép thong thuong. Hop chét quan tdm thu duoc, vi duy, bang: (i) néu
can, loc bo chat khong tan nhu chét xuc tc; (ii) bd sung nuéc va dung moi khong
tan trong nudc (vi du, metylen clorua, clorofom, dietyl ete, etyl axetat, hodc toluen)
vao0 hdn hop phan tng d8 tach hop chit quan tam; (iii) rira 16p hitu co bang nudc,
sau d6 lam kho sir dung chét hut Am nhu natri sulfat khan hodc magie sulfat khan;
va (iv) chung cét loai dung moi. Hop chét quan tdm thu duoc c6 thé duoc tinh ché
thém, néu cn, bing phuong phap thong thudng, vi du, tai két tinh, tai két tia, hodc
shc ky cot silicagel. Theo céch khac, hop chit quan tim ctia m&i budc c6 thé dugc
str dung truc tiép trong bude phan Gng tiép theo ma khong cén tinh ché.

Trong phan tig ciia mdi budc trong phuong phap A duge dé cap duéi day,
céc chit ddng phan quang hoc ¢6 thé dugc tach bang cach phan gidi st dung cot
khong dbi xtng.

Duéi ddy, phan tng ciia mdi budc trong phuong phap A s& ducjc mo ta.
(Budgc A-1)

Budc A-1 1a bude ngung tu hop chat (1) v6i hop chit (2) d8 tao ra hop chit
(3). Hop chét (2) 1 da biét trong linh vuc k§ thuat nay hodc dé dang thu dugc tir
hop chét da biét trong linh vyc k¥ thuét nay.

Phuong phap ngung tu axit carboxylic v6i amin khac nhau phy thuc vao
loai axit carboxylic va thuong dugc tién hanh bang phwong phap da biét r5 trong
cac k¥ thuét hoa hoc tdng hop hitu co, vi dy, phwong phap duge md ta trong tai lidu:
Comprehensive Organic Transformations (Second Edition, 1999, John Wiley &
Sons, Inc., pp. 1929-1930, 1941-1949, va 1953-1954). Phuong phép dugc uu ti€n
bao gdbm chuyén hoéa axit carboxylic thanh halogenua axit twong tmg, ma sau d6
duoc ngung tu voi amin trong tng. Do d6, Budc A-1 bao gbm:

(Budc A-1a): budce phan tng hop chét (1) v6i chét phan Gmg halogen héa; va
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(Budc A-1b): budce phan tng hop chét thu dugc trong Budc A-la v4i hgp
chét (2) véi su c6 mit ciia bazo.

(Budc A-1a)

Céc vi du vé chit halogen héa dugc st dung c6 thé bao gdm: thionyl clorua,
phospho triclorua, phospho oxyclorua, phospho pentaclorua, phospho tribromua,
phospho pentabromua, oxalyl clorua, cacbon tetraclorua-triphenylphosphin,
hexacloetan-triphenylphosphin, N-closucxinimit-triphenylphosphin, cacbon
tetrabrorhua— triphenylphosphin, va N-bromosucxinimit- triphenylphosphin; va
dang két hop ctia cac chit halogen héa véi cac chét bd sung nhu N,N-
dimetylformamit. Chét halogen hoa t6t hon 13 dang két hop cua thionyl clorua véi
chét bd sung hoic dang két hop ctia oxalyl clorua véi chét bd sung, t5t hon nita 14
dang két hop cia oxalyl clorua véi N,N-dimetylformamit.

Céc vi du vé dung mdi dugc st dung c6 thé bao gdm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen hoa, ete, va este. Dung mdi t6t hon
14 hydrocarbon dugc halogen héa hoéc ete, t5t hon nita 1a metylen clorua hodc
tetrahydrofuran.

Nhiét d6 phan tng tot hon 14 0°C dén 100°C, t6t hon nira 14 nhiét d¢ trong
phong. Thoi gian phan tmg tdt hon 13 15 phit dén 6 gio.

(Budc A-1b)

Céc vi du v& bazo dugc st dung c6 thé bao gdm cacbonat kim loai kiém,
bicacbonat kim loai kiém, hydrua kim loai kiém, lithi amit, silylamit kim loai kiém,
alkyllithi, va amin hitu co. Bazo nay t5t hon 14 amin hitu co, t&t hon nira 1a
trietylamin hodc diisopropyletylamin.

Céc vi du vé dung mdi duge st dung c6 thé bao gdbm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen hoa, ete, este, va amit. Dung mdi tt
hon 14 ete hoac amit, tdt hon nira 14 tetrahydrofuran hodc N,N-dimetylformamit.

Nhiét d6 phan g t6t hon 1a -78°C dén 100°C, tét hon nita 1a -20°C dén
nhiét d6 trong phong.

Thoi gian phan émg t6t hon 1a 15 phit dén 24 gid.

(Budc A-2)
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Budc A-2 1a bude vong hda ndi phén tir hop chét (3) thu dugc trong Budc A-
1b v6i sy ¢6 mit clia bazo dé tao ra hop chét (4). Hop chét (4) quan tdm ctia bude
néycﬁngcéthéduqcchuyénhéa,nélc&mthénhhgpchétkhéc(4)quant&nthéng
qua bude khir bao vé. Theo cach khéc, hop chat (4) quan tdm cua bude ndy cling c6
théduqcchuyélhéa,nélc&ythmﬂlhqpchétkhéc(4)quant&nth@ngquaphén
trng bién ddi trén nguyén tir nito cia nhém amit.

Céc vi du vé bazo duoc st dung c6 thé bao gdm cacbonat kim loai kiém,
bicacbonat kim loai kiém, hydrua kim loai kiém, hydroxit kim loai kiém, hydroxit
kim loai kidm thd, alkoxit kim loai kiém, lithi amit, silylamit kim loai kiém, va
amin hitu co. Bazo t6t hon 13 hydrua kim loai kiém, cacbonat kim loai kiém,
silylamit kim loai kidm, hodc amin hitu co, t6t hon nita 12 natri bistrimetylsilylamit,
natri hydrit, kali cacbonat, hodc xesi cacbonat.

Céc vi du vé dung mdi dugc st dung c6 thé bao gdbm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen hoéa, rugu, ete, este, nitril, keton, va
amit. Dung moi tdt hon 12 ete, nitril, hodic amit, t8t hon nira 13 tetrahydrofuran,
axetonitril, hodc N,N-dimetylformamit.

Nhiét d phan tng tét hon 1a -78°C dén 100°C.

Thoi gian phéan Gng t6t hon 14 15 phut dén 24 gid.

Phan tmg chuyén hoéa hop chét (4) quan tdm thu dugc trong bude ndy thanh
hop chét khac (4) quan tAm bang cach loai bé nhém bao vé khac nhau phu thudc
vao loai nhom bao v¢ va thuong co thé dugc tién hanh theo phuong phap thong
thuong nhu phuong phap da biét rd trong cac k§ thuat hoa hoc tdng hop hitu co, vi
du, phuong phap dugc md té trong: T. W. Green, P. G. M. Wuts, the protective
groups in Organic Synthesis, Fourth Edition, 2007, John Wiley & Sons, Inc.

Phan tmg chuyén héa hop chét (4) quan tim thu dugc trong bude nay thanh
hop chét khac (4) quan tAm thong qua budc bién dbi trén nguyén ti nito clia nhém
amit 12 khong bi gidi han cu thé mién sao phan g khong anh hudng dén cac phan
khécnhaucﬁahqpché;Ph@n&ngnaycéthéduqcﬁénhanhbéng,vidu,phuong
phap dugc mo ta trong tai liéu: Comprehensive Organic Transformations (Second
Edition, 1999, John Wiley & Sons, Inc., pp. 1978-1982).

(Budc A-3)
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Budce A-3 1a budce phan tmg hop chét (4) thu dugc trong Budc A-2 v6i hop
chét (5) véi su ¢6 mit clia bazo dé tao ra hop chét (). Hop chit (5) 1a da biét trong
[inh vyc k§ thuat nay hogic d& dang thu duoc tir hop chét da biét trong linh vy k§
thuét nay. Hop chét (I) quan tdm cta budc ndy ciing co thé dugc chuyén hoa, néu
can, thanh hop chét khéc (I) quan tAm thong qua budc khir bao vé. Phéan tng chuyén
hoéa hop chét thu dugc (I) quan tAm thanh hop chét khéc (I) quan tAm bang cach loai
bé nhom bao vé 1a khong bi gidi han cu thé mién sao phan g khong anh hudng
dén cac phan khac nhau ctia hop chét. Phan tng ndy c6 thé dugc tién hanh theo
phuong phép thong thuong, vi du, phuong phap duge m6 ta trong: T. W. Green, P.
G. M. Wauts, the protective groups in Organic Synthesis, Fourth Edition, 2007, John
Wiley & Sons, Inc.

Dudi day, budc nay dugce dé cip dudi dang Bude A-3-1 khi L1 1a nhém

nitro, 1am Bu6c A-3-2 khi L! 12 nhom amino, va lam Buéc A-3-3 khi L1 1a nhom
halogeno.

(Budc A-3-1)

KhiL! 1a nhém nitro, Bugc A-3-1 bao gdm:

(BuGe A-3-1a): budce khir hda chon loc nhém nitro ctia hop chét thu duge
trong Budc A-2 thanh nhém amino; va

(Budc A-3-1b): bude phan tng hop chit thu duoc trong Bude A-3-1a véi
hop chét (5) v6i sy ¢6 mit cia bazo dé tao ra hop chét (I).

(Budc A-3-1a)

Phuong phap khir hoa chon loc nhém nitro 1a khong bi gidi han cy thé mién
sao phuong phép nay khong 4nh hudng dén cac phan khic nhau ctia hop chét.
Phuong phép nay thuong dugc tién hanh bing phuong phap da biét trong cac k¥
thuat tdng hop hoa hitu co, vi du, phuong phép duge md ta trong tai ligu:
Comprehensive Organic Transformations (Second Edition, 1999, John Wiley &
Sons, Inc., pp. 821-828). Phuong phép nay t6t hon 1a phuong phap khir bing xtic
tac hodc phuong phép str dung dang két hop ctia chit khir hoa va chét b sung.

Céc vi du vé chit xdc tac kim loai dé sir dung trong phwong phap khir bing

xtc téc c6 thé bao gdbm: chét xic tac paladi nhu paladi trén cacbon, mudi paladi,
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paladi hydroxit trén cacbon, va paladi trén bari sulfat; chét xdc tac platin nhu platin
oxit va platin black, platin trén cacbon; chét xtic tic rodi nhu rodi trén nhom oxit va
clotris(triphenylphosphin)rodi (I); va chét xuc tac niken nhu Raney niken. Chét xtic
tac kim loai t&t hon 12 chét xuc tac paladi, tot hon nita 1a 10% paladi trén cacbon.

Ap suét hydro trong phuong phép khir béng xuc tac t6t hon 14 1 dén 10 atm,
t6t hon nita 12 1 atm.

Dung méi dé str dung trong phuong phép khtr bang xuc tac 1a khong bi gidi
han cu thé mién sao dung méi 14 tro v6i phan Gng nay. Céc vi du v& n6 ¢6 thé bao
gdm hydrocacbon béo, hydrocacbon thom, hydrocacbon dugc halogen héa, ruou,
ete, este, nitril, keton, amit, va hdn hop ctia ching. Dung méi tét hon 1a rugu, ete,
amit, hoic hdn hop cta chung, t6t hon nita 13 metanol hogic hdn hop cia
tetrahydrofuran va etanol.

Nhiét d6 phan g trong phwong phap khir bing xuc tac tot hon 1a nhiét do
trong phong dén 60°C.

Thoi gian phan Gng trong phuong phép khir bang xuc tac tét hon 1a 1 gior dén
24 gio.

Dang két hop ctia cac chét phan ting dé st dung trong phan tng st dung
dang két hop cta chit khtr hoa va chit bd sung tét hon 1a dang két hop cta natri
borohydrua va niken(II) clorua hexahydrat, dang két hop ciia bot kém va axit axetic,
dang két hop ctia bot sit va axit axetic, hodc dang két hop ctia thiéc (II) clorua va
axit clohydric, tot hon nita 1 dang két hop ctia natri borohydrua va niken(II) clorua
hexahydrat.

Dung mbi dé str dung trong phan ng sir dung dang két hop cua chét khir hoa
va chét bd sung t6t hon 12 hdn hop bao gdm ruogu va ete, t6t hon nita 13 hon hop bao
gdm tetrahydrofuran va metanol.

Nhiét d0 phan (rng trong phan tmg st dung dang két hop cia chét khir hoa va
chét bd sung tt hon 12 0°C @n nhiét @6 trong phong.

Thoi gian phan Gng trong phan (rng st dung dang két hop cta chét khir héa

va chit bd sung tt hon 14 5 phiit dén 2 gio.
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(Budc A-3-1b)

Cac vi du vé bazo dugc st dung cé thé bao g6m cacbonat kim loai kiém,
bicacbonat kim loai kiém, hydrua kim loai kiém, hydroxit kim loai kiém, alkoxit
kim loai kiém, lithi amit, silylamit kim loai kiém, va amin hitu co. Bazo t6t hon 1a
amin hitu co, t6t hon nita 14 pyridin.

Céc vi du vé& dung mdi dugc st dung co thé bao gdm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen hoa, ete, este, nitril, keton, va amit.
Theo cach khac, dung mdi c6 thé khong duge st dung. Tét hon néu, dung mbi
khong dugc stir dung.

Nhiét d phan ¢ng t&t hon 12 0°C dén 100°C, t6t hon nita la nhiét d9 trong
phong dén 80°C.

Thoi gian phan tng t6t hon 1a 15 phit dén 24 gid, tét hon nita 14 30 phit dén
3 gio.

Phén tng d& chuyén héa hop chét thu dugc (I) quan tim thu dugc trong bude
nay thanh hop chét khac (I) quan tAm bang céach loai bé nhém bao vé 1a khong bi
gi6i han cu thé mién sao phén ing khong anh hudng dén cac phan khac nhau cua
hop chét. Phan tmg nay c6 thé duoc tién hanh theo phuong phép thong thuong, vi
du, phuong phép duge md ta trong: T. W. Green, P. G. M. Wuts, Protective groups
in Organic Synthesis, Fourth Edition, 2007, John Wiley & Sons, Inc.

(Buéc A-3-2)

Khi L! 12 nhém amino, hgp chét D co thé duoc tao ra theo Budc A-3-1b.

(Budc A-3-3)

KhiL! 12 nhém halogeno, Budc A-3-3 bao gbm:

(Budc A-3-3a): cac bude chuyén héa nhém bromo ctia hgp chét dugce tao ra
trong Budc A-2 thanh nhém N-Boc amit st dung chét xtc tac kim loai véi su co
mit cia bazo;

(Budc A-3-3b): céc bude khir bao vé nhom N-Boc ciia hop chat thu duge
trong Budc A-3-3a dé tao ra nhém amino; va

(Budc A-3-3¢): bude phan tmg hop chét thu dugc trong Bude A-3-3b véi
hop chét (5) v6i sy c6 mit clia bazo dé tao ra hop chét (I).
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(Budc A-3-3a)

Phuong phép dé chuyén h6a nhém bromo trén vong thom thanh nhém N-
Boc amit 1a khong bi gi¢i han cu thé mién sao phuong phap nay khong anh hudng
dén cac phin khac nhau ciia hop chit. Phuong phép nay c6 thé dugc tién hanh theo
phuong phap da biét trong cac k§ thuét tdng hop héa hitu co, vi du, phwong phép
dugc md ta trong: A. P. Dishington, P. D. Johnson, J. G. Kettle, Tetrahedron
Letters, 45, 3733 (2004) hodc S. Bhagwanth, A. G. Waterson, G. M. Adjabeng, K.
R. Hornberger, Journal of Organic Chemistry, 74, 4634 (2009).

Chét xtic téc kim loai dugc st dung tét hon 13 dang két hop cia phirc chét
tris(dibenzylidenaxeton)dipaladi(0) clorofom va 9,9-dimetyl-4,5-
bis(diphenylphosphino)xanten (Xantphos(TM)) hodc dang két hop ciia phirc chit
tris(dibenzylidenaxeton)dipaladi(0) clorofom va di-tert-butyl(2',4',6'-
triisopropylbiphenyl-2-yl)phosphin (tBuXPhos(TM)).

Bazo dugc sir dung tdt hon 13 cacbonat kim loai kiém, phosphat kim loai
kiém, hoic alkoxit kim loai kiém, t6t hon nira 13 kali cacbonat, xesi cacbonat, kali
phosphat, hodc natri tert-butoxit.

Céc vi du vé dung mbi dugce st dung c6 thé bao gbm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen héa, rugu, ete, este, nitril, keton,
amit, va hdn hop cta chiing. Dung moi t6t hon 1 hydrocacbon thom, ete, nitril,
hodc amit, tot hon nira 1a toluen, 1,4-dioxan, axetonitril, hodc N,N-
dimetylformamit.

Nhiét d6 phan g t6t hon 1a nhiét d¢ trong phong dén 100°C.

Thoi gian phan tmg t6t hon 1 1 gid dén 48 gio.

(Budc A-3-3b)

Phuong phap dé khit bdo vé nhém N-Boc 12 khong bi gi6i han cu thé mién
sao phuong phép nay khong anh hudng dén cac phan khac nhau ctia hop chit.
Phuong phép nay co thé dugc tién hanh theo phuwong phap thong thuong, vi du,
phuong phap duge md ta trong: T. W. Green, P. G. M. Wuts, Protective groups in
Organic Synthesis, Fourth Edition, 2007, John Wiley & Sons, Inc., pp. 725-735.

(Bube A-3-3c)

Hop chét (I) ¢6 thé dugc tao ra theo Budc A-3-1b.
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KhiL! 1a nhém bromo, hop chét (I) ciing ¢6 thé dugc tao ra thong qua phan
ung clua hop chét (4) véi hop chét (6) sau:

X
|

S
R SO,NH,

(6)

str dung chét xuc tac kim loai v6i su ¢6 mit cia bazo.

Phuong phap dé chuyén héa nhém bromo trén vong thom thanh nhém
benzensulfonamit 1a khong bi giéi han cu thé mién sao phuong phap nay khong anh
hudng dén cac phan khac nhau ciia hgp chét. Phuong phép nay c6 thé dugc tién
hanh theo phuong phap da biét rd trong cac k¥ thuat hoa hoc tdng hop hitu co, vi
du, phuong phép dugc md ta trong: X. Wang, A. Guram, M. Ronk, J. E. Milne, J. S.
Tedrow, M. M. Faul, Tetrahedron Letters, 53, 7 (2012), W. Deng, L. Liu, C. Zhang,
M. Liu, ; Q.-X. Guo, Tetrahedron Letters, 46, 7295 (2005), hodc D. K. Luci, J. B.
Jameson, A. Yasgar, G. Diaz, N. Joshi, A. Kantz, K. Markham, S. Perry, N. Kuhn,
J. Yeung, E. H. Kerns, L. Schultz, M. Holinstat, J. Nadler, D. A. Taylor-Fishwick,
A. Jadhav, A. Simeonov, T. R. Holman, D. J. Maloney, Journal of Medicinal
Chemistry, 57, 495 (2014).

Chét xtc téc kim loai dugc sir dung t6t hon 13 dang két hop clia ddng (I)
iodua va N-metyl-2-(metylamino) etylamin. Bazo dugc st dung t6t hon 13 cacbonat
kim loai kiém, phosphat kim loai kiém, hogc alkoxit kim loai kiém, t6t hon nita 12
kali cacbonat hodc xesi cacbonat.

Céc vi du vé dung mdi dugce st dung c6 thé bao gdm hydrocacbon béo,
hydrocacbon thom, hydrocacbon dugc halogen hoda, ruou, ete, este, nitril, keton,
amit, va hon hop cuia chung. Dung mdi t6t hon 13 hydrocacbon thom, ete, nitril,
hodc amit, tdt hon nira 13 xylen, 1,4-dioxan, axetonitril, hodic N,N-dimetylformamit.

Nhiét d6 phan tmg tét hon 1a nhiét d6 trong phong dén 100°C.

Thoi gian phén tng t6t hon 13 1 gitr dén 48 gio.

Khi hop chét c6 cong thire chung (I) theo sang ché hozic mudi duge dung cia
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né dugc st dung lam dugce phém, hop chét hodc mudi co thé dugc st dung riéng ré&
(tirc 13, & dang nguyén chit) hodc c6 thé duge st dung qua dudng miéng & dang ché
phém dugc dung thich hop nhu vién nén, vién nang, hat, bot, hodc xird hodc ché
phdm dugc dung thich hop ngoai dudng tiéu hoa nhu ché phim dé tiém, thudc dat,
hodc miéng dan (t6t hon 13 qua dudng miéng).

Céc ché phim nay duogc bao ché bing cac phwong phap da biét st dung céc
chit bd sung nhu ta duoc, chit két dinh, chit gy ra, chit 1am tron, chét nhii héa,
chét 1am dn dinh, chét lam diu, chét pha lodng, dung moi cho céc ché phém tiém,
cac chat nén dau, va cac chit nén tan trong nudc.

Céac vi du v& ta dugc c6 thé bao gbdm ta duge hitu co va ta dugc vo co. Cac vi
du vé t4 dugc hitu co c6 thé bao gdm: cac din xudt dudng nhu lactoza, sacaroza,
glucoza, manitol, va sorbitol; cac dan xuét tinh b6t nhu tinh bot ngd, tinh bot khoai
tay, a-tinh bot, dextrin, va tinh bt carboxymetyl; din xuét xenluloza nhu xenluloza
tinh thé, hydroxypropylxenluloza thé thap, hydroxypropylmetylxenluloza,
carboxymetylxenluloza, carboxymetylxenluloza canxi, va carboxymetylxenluloza
natri lién két ngang ndi phén tir; gdm A-rp; dextran; va pululan. C4c vi du vé ta
dugc vo co ¢6 thé bao gdm: cac din xuét axit silicic va silicat khan nhe nhu nhom
silicatt va canxi silicat tbng hop; phosphat nhu canxi phosphat; va sulfat nhu canxi
sulfat.

Céac vi du vé chét két dinh ¢6 thé bao gém: ta dugce duoc liét ké dudi day;
gelatin; polyvinylpyrolidon; va polyetylen glycol.

Céc vi du v& chét gay ra c6 thé bao gdm: ta duge duoc liét ké duéi day; tinh
bot dugce bién dbi hoa hoc hoidc din xuét xenluloza nhu croscarmeloza natri va tinh
bot carboxymetyl natri; va polyvinylpyrolidon lién két ngang.

Céc vi du vé& chét 1am tron c6 thé bao gdm: talc; axit stearic; cac mudi kim
loai cua axit stearic nhu canxi stearat va magie stearat; silic oxit keo; sap nhu sép
ong va spermaxeti; axit boric; glycol;

D.L-leuxin; axit carboxylic nhu axit fumaric va axit adipic; mudi natri cia
axit carboxylic nhu natri benzoat; cic sulfat nhu natri sulfat; lauryl sulfat nhu natri
lauryl sulfat va magie lauryl sulfat; axit silixic nhw anhydrit silixic va axit silixic

hydrat; va cac dan xuét tinh bot dugc liét ké 1am ta duge.
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Céc vi du vé chét nhii héa c6 thé bao gbm: d4t sét keo nhu bentonit va
veegum; chét hoat dong bé mit anion nhu natri lauryl sulfat va canxi stearat; chét
hoat dong bé mit cation nhu benzalkoni clorua; va chét hoat dong bé& mat khong ion
nhu polyoxyetylen alkyl ete, polyoxyetylen sorbitan este cua axit béo, va sucoza
este cua axit béo.

Céc vi du v& chét 1am 6n dinh c6 thé bao gdm: este ciia axit p-
hydroxybenzoic nhu metylparaben va propylparaben; rugu nhu clobutanol, rugu
benzylic, va rugu phenyletylic; benzalkoni clorua; phenol nhu phenol va cresol;
thimerosal; dehydroaxit axetic; va axit sorbic.

Cac vi du vé chét 1am diu c6 thé bao gém chét 1am ngot, chét tao vi chua
axit, va chét tao huong 13 thuong duge sir dung.

Céc vi du vé chét pha lodng c6 thé bao gdbm nuéc, etanol, propylen glycol,
ruou isostearylic dugc etoxyl hoa, va polyoxyetylen sorbitan este cia axit béo.

Céc vi du vé dung moi @8 tiém c6 thé bao gdm nuér, etanol, va glyxerin.

Céc vi du v& cac chét nén diu c6 thé bao gém bo ca cao, bo laurin, déu dira,
dau hat co, diu hoa tra, parafin 16ng, m& tring, lanolin tinh khiét, glyxerin
monostearat, polyoxyetylen dau hai ly duoc hydro héa, sorbitan este clia axit béo,
sucoza este ciia axit béo, rugu stearylic, va xetanol.

Céc vi du v& cac chét nén tan trong nudce co thé bao gdm glyxerin,
polyetylen glycol, etanol, va nu¢e tinh khiét.

Liéu ding ctia hop chét c6 cdng thire (I) theo sang ché hodc mudi dugc dung
cua no6 dung lam hoat chit khac nhau phu thudc vao triéu trimg va do tudi ciia bénh
nhan, v.v.. Liéu ding don cta né 12 0,001mg/kg (t6t hon 13 0,01mg/kg) 1am gidi
han duéi va 10mg/kg (tot hon 12 1mg/kg) 1am gidi han trén dé str dung qua duong
miéng va 0,001mg/kg (t6t hon 13 0,01mg/kg) 1am gi6i han duéi va 10mg/kg (t6t
hon 13 1mg/kg) lam giéi han trén dé dung ngoai duong tiéu hoa va cd thé dugc str
dung mdt 1an dén sau lan trong ngay tlty thudc vao céc triéu chimg.

Hop chit theo séng ché c6 thé duge st dung két hop v6i chit didu trj hoic
phong ngira bét ky khac nhau cho bénh dugc dé cap trén diy ma hop chét theo séng
ché c6 thé c6 hiéu qua. Trong viéc st dung két hop nay, hop chét theo sang ché va

chét didu tri c6 thé dugc sir dung ddng thoi, riéng r& nhung lién tuc, hodc trong
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khoang thoi gian mong mudn. Cac ché phim duoc sir dung ddng thoi c6 thé dugc
bao ché & dang dugc chét két hop hodc duoc bao ché & dang cac ché phém riéng ré.
Hop chét pyridin hoic mudi duoc dung ciia nd, ma 1a hop chit theo séng ché,
c6 hidu qua rc ché TNAP tuyét voi va hitu ich ding lam chét phong ngira hodc didu
tri bénh u mang gia soi chun (PXE), chimg vo6i hda dong mach toan than bam sinh
(GACI), ching loan san hanh xuong so (CMD), bénh cbt hoa day chiang vang
(OYL), chirng vdi héa dong mach do sy thiéu hut CD73 (ACDC), bénh viém khép
bién dang, chimg viém xuong-khép, ching cting khép, chimg voi hoa dong mach
tur phat bdm sinh (ITAC), bénh viém a6t sdng cting (AS), chimg ngim voi khéi u
(TC), di san xuong tién trién (POH), hoi ching Keutel, chimg v6i hoa mach lién
quan dén suy thén man tinh (bao gf“)m ching viém thén-tiéu cau, bénh than IgA,
bénh thén ting huyét 4p, va bénh than déi thdo dudng) va ting sin thir phat tuyén
cén giap, chimg voi héa di cin, ching canxi phong v¢, viém gan vo6i hoa ¢ co dai &
cd, cbt hoa loan san soi tién trién (FOP), chiing hep dong mach chi do v6i hoa,
chtimg voi hda mang ngoai, chimg voi hoa mach do xo vita, bénh ddng mach ure-
huyét voi hoa (CUA), bénh Kawasaki, chirng vdi héa do béo phi va gia héa, ching
voi hoa dong mach chay, di cidn xuong, ching voi hoa gia, bénh Paget, hodc chung
voi hdéa mang bung. Ngoai ra, hgp chét theo sang ché c6 doc tinh thép va do an toan

tuyét voi va nhu vay, 1a hitu ich ding lam dugc phém.

Duéi day, séng ché s& dugc mo ta chi tiét véi viée vién din dén cac Vi du,
v.v.. Tuy nhién, pham vi cta sdng ché khong dugc dy dinh chi giéi han ¢ cac vi du
nay. Cac cong thirc cAu trtic héa hoc duge mo ta trong cd Vi du thé hién chu trac
hoa hoc cua cac hop chét trong ting & dang tw do.

Qua trinh rira giai trong c0t sdc ky trong cac Vi du duge tién hanh trong diéu
kién dénh gia bing sc ky 16p mong (TLC). Khi dénh gia bang TLC, silicagel
60F254 dugc san xuit bai Merck KGaA dugc sir dung lam tAm TLC; dung mdi
duoc st dung 1am dung moi rira gidi trong sic ky cot dugc st dung 1am dung moi
tach; va bo phat hién UV hodc phuong phdp so mau sir dung chit nhudm mau (vi du,
dung dich tao mau ninhydrin, dung dich tao mau chra anisaldehyt, dung dich tao

mau amoni phosphomolybdat, dung dich tao mau xeri amoni nitrat (CAM),
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hodc dung dich permanganat kiém) dugc sir dung 1am phuong phap phat hién.
Silicagel SK-85 (c& hat 230-400) ciing dwgc san xuét béi Merck KGaA, silicagel 60
N (40-50 pm) duoc sén xuét bai Kanto Chemical Co., Inc., hoidc Chromatorex NH
(c& hat 200-350) dugc san xudt béi Fuji Silysia Chemical Ltd. duge str dung 1am
silicagel cho céc ¢dt sic ky. Ngoai sic ky ¢t n6i chung, thiét bj sac ky cot tw dong
(Purif-o2 hoic Purif-espoir2) dugc san xuét boi Shoko Scientific Co., Ltd., thiét b
sdc ky ot tw dong (W-Prep 2XY) duoc san xudt bsi Yamazen Corp., thiét bi sic ky
cdt tu dong (Isolera One) dugc san xuét bai Biotage Japan Ltd., hoic thiét bi sic ky
cdt ty dong (CombiFlash Rf) dugc san xuét bai Teledyne Isco, Inc. dugc sir dung
mdt cach thich hop. Dung méi rira giai dugc xé4c dinh dya trén viéc danh gia bing

TLC.

Trong cdc Vi du, phd cong hudng tir hat nhan (\H NMR) duge chi r5 bing
cach gia tri d6 chuyén dich héa hoc & (ppm) duoc x4c dinh véi tetrametylsilan [am
chét chuén.

Céc kiéu phén tach dugc chi rd bédi s dé chi vach don, d chi vach d6i, t chi
vach ba, q chi vach bén, m chi vach boi, va br chi dai rong. Phd khéi (dudi day,
duoc d& cap dudi dang MS) dugce tién hanh bing phuong phép ion hoa dién tir (EI),
ion héa phun dién tir (ESI), ion hoa hoa hoc 4p sudt khong khi (APCI), ion hoa héa
hoc phun dién tir 4p sudt khong khi (ES/APCI), hodc phwong phap bin pha nguyén
tr nhanh (FAB).

Trong mdi budc ciia cac Vi dy, viée diéu chinh dung dich phan ting va phan
ungs duoc tién hanh & nhiét do trong phong trir phi nhiét d6 nay duoc mb ta cu thé
theo cach khéc.

Vi du thyee hién sang ché
(Vi du 1) 5-Clo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit
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(1a) 2-Clo-N-(2-hydroxyetyl)-N-metyl-5- nitropyridin-3-carboxamit

Déi voi huyén phii chira axit 2-clo-5-nitropyridin-3-carboxylic (500mg,
2,47mmol) trong metylen clorua (10mL), oxalyl clorua (0,28mL, 3,3mmol) va N,N-
dimetylformamit (0,05mL, 0,64mmol) dugc bd sung & nhiét d9 trong phong, va hdn
hop duge khudy & cling nhiét d nhu trén trong 2 gio. Hon hgp phan tng duoc cd
trong diéu kién ap sut giam dé tao ra san pham tho axit 2-clo-5-nitropyridin-3-
carboxylic clorua, Déi véi dung dich chita 2-(metylamino)etanol (0,197mL,
2,47mmol) va N,N-diisopropyletylamin (0,84mL, 4,9mmol) trong tetrahydrofuran
(5mL), dung dich chira san pham tho axit 2-clo-5-nitropyridin-3-carboxylic clorua
trong tetrahydrofuran (SmL) duoc bd sung trong 10 phut trong diéu kién 1am mat
bing d4, va hdn hop dugc khudy & nhiét do trong phong trong 1 giv. Hon hop phan
tng dugc pha lodng bing etyl axetat, dugc rira bang dung dich nudc bao hoa natri
clorua, va dugc lam khan trén natri sulfat khan. Sau khi loc, dung moi dugc cét loai
trong diéu kién ap sudt giam, va phan cin dugce tinh ché trong thiét bi sic ky cot tu
dong (n-hexan/etyl axetat = 100/0 - 0/100), thu dwoc hop chét néu & dé muc ny
(494,3mg, hiéu suét: 77%).

Phé 'H NMR (CDCI3, 400MHz) 8: 9,30-9,22 (1H, m), 8,58-8,46 (1H, m),
4,00-3,68 (4H, m), 3,24-2,99 (3H, m). (1b) 4-Metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on

Déi voi huyén phu chira 2-clo-N-(2-hydroxyetyl)-N- metyl-5-nitropyridin-3-
carboxamit (259,2mg, 1,00mmol) thu dugc trong Vi du (1a) trong tetrahydrofuran
(50mL), natri hydrua (ndng do 63%, 68,8mg, 1,81mmol) dugc bd sung trong diéu
kién lam mat bang d4, va hdn hgp dugc khudy & nhiét @9 trong phong trong 22 gio.
Hon hop phan g dugc lam mat trong bé nuée da. Dung dich nude 1N natri

hydroxit (10mL) dugc bd sung vao d6, va hdn hop dugce khudy & nhiét do trong
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phong trong 20 phiit. Hon hop phén tng dugc pha loang béng céach bd sung etyl
axetat, va 16p hiru co dugce tach va duge 1am khan trén natri sulfat khan. Sau khi
loc, dung moi duge ct loai trong diéu kién ap sudt giam, thu dugc hop chéit néu &

d& muc nay (173,3mg, hidu suét: 78%).

Phé 1H NMR (CDCI3, 400MHz) &: 9,35 (1H, d, J = 3,0 Hz), 9,23 (1H, d,J =
3,0 Hz), 4,76-4,70 (2H, m), 3,83-3,73 (2H, m), 3,27 (3H, s).

(1¢) 7-Amino-4-metyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Déi v6i hdn hop bao gdm 4-metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (173,3mg, 0,78mmol) thu dugc trong Vi dy (1b) trong
tetrahydrofuran (5L) va metanol (SmL), niken(II) clorua hexahydrat (386mg,
1,62mmol) dugc bd sung. Sau d6, hdn hop duge lam mét trong bé nude d4. Natri
borohydrua (122mg, 3,22mmol) dugc bd sung vao d6 trong 10 phut, va sau do, hén
hop dugc khudy & nhiét do trong phong trong 30 phut. Hon hgp phén tng dugc pha
lodng bang cach bd sung axeton va dung dich nudc bao hoa natri bicacbonat, tiép
theo Celite 545(R) (x4p xi 0,6g) dugc bd sung vao d6, va hdn hop duoc khudy &
nhiét do trong phong trong 30 phit. Hén hop phan tng dugc loc, va dich loc dugce
cd trong diéu kién ap sudt giam. Phan c3n dugc tinh ché bing sic ky cot silicagel
pha d&o (Chromatorex ODS ¢ hat 100-200, 50mL, nudc/metanol = 100/0 - 70/30),

thu duoc hop chét néu & d& muc nay (96,4mg, hi€u suét: 64%).

Phé 'H NMR (CD30D, 400MHz) 6: 7,77 (1H, d, ] = 3,0 Hz), 7,47 (1H, d, J
=3,0 Hz), 4,44 (2H, t, ] = 5,2 Hz), 3,61 (2H, t,J = 5,2 Hz), 3,19 (3H, s).

(1d) 5-Clo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit

Péi v6i hdn hop bao gdm 7-amino-4-metyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (40,0mg, 0,21mmol) thu dwgc trong Vi du (1c) va pyridin
(1,0mL, 12,4mmol), 5-clo-2-metoxybenzensulfonyl clorua (56,5mg, 0,23mmol)
duoc bd sung, va hdn hop dugc khudy & 80°C trong 2 gi® trong bé dau. Hon hop
phan g dugc 1am mat va sau d6 dugc cd dudi ap suét giam, va phan cin dugc tinh
ché trong thiét bi séc ky cot tw dong (etyl axetat/metanol = 100/0 - 80/20). Chat rin

thu duge dugc tao huyén phil bing cach bd sung diisopropyl ete (1mL), va sau do,
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chét rin dugc thu gom bing cach loc va duge 1am kho d8 thu dugc hop chét néu &
d& muyc nay (31,9mg, hiéu suét: 39%).

Phé 'H NMR (CDCI3, 400MHz) &: 8,28 (1H, d, ] =2,4 Hz), 8,08 (1H, d,J =
3,0 Hz), 7,74 (1H, d, ] = 2,4 Hz), 7,47 (1H, dd, J = 8,8, 2,7 Hz), 7,02-6,98 (2H, m),
4,53 2H, t, T = 4,6 Hz), 4,08 (3H, s), 3,64 (2H, t, ] = 4,3 Hz), 3,19 (3H, s). Phd MS

(ES/APCIT): 398(M-+H), 400(M-+2-+H).
(Vi du 2) 5-Flo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit
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Déi v6i hdn hop bao gdm 7-amino-4-metyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (96,4mg, 0,50mmol) thu dugc trong Vi du (1¢) va pyridin
(2,0mL, 24,9mmol), 5-flo-2-metoxybenzensulfonyl clorua (124,4mg, 0,56mmol)
dwoc bd sung, va hdn hop duge khudy & 80°C trong 70 phtt trong bé dau. Hon hop
phén g duge lam mat va sau d6 duoc cb dudi ap sut giam, va phén cin dugc tinh
ché trong thiét bi séc ky oot tyr dong (etyl axetat/metanol = 100/0 - 85/15). Chét ran
thu dugc dugc tao huyén pht bang cich bd sung diisopropyl ete (1mL), va sau do,
chit rin dugc thu gom bang cach loc va dugce 1am kho d8 thu duge hop chét néu &
d& muc nay (145,4mg, hiéu sut: 76%).

Phd 'H NMR (CDCI3, 400MHz) é: 8,27 (1H, d,J = 2,4 Hz), 8,08 (1H, d, J =
3,0 Hz), 7,50 (1H, dd, J = 7,3, 3,0 Hz), 7,25-7,20 (1H, m), 7,07 (1H, s), 7,02 (1H,
dd, J=9,1, 4,3 Hz), 4,52 (2H, t, ] = 4,6 Hz), 4,06 (3H, s), 3,63 (2H, t, J = 4,6 Hz),
3,19 (3H, s).

Phd MS (ES/APCI"): 382 (M+H).

(Vi du 3) 5-Clo-N-(4-etyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)-2- metoxybenzensulfonamit
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(3a) 4-Etyl-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (288mg, hiéu suét cho hai buéc: 49%) thu duoc
bing phuong phap néu trong cac Vi du (1a) va (1b) st dung axit 2-clo-5-
nitropyridin-3-carboxylic (502mg, 2,47mmol) va 2-(etylamino)etanol (223mg,
2,50mmol) 1am nguyén liéu dau.

Phé 'H NMR (CDCI3, 400MHz) &: 9,34 (1H, d, ] = 3,0 Hz), 9,22 (1H, d, J =
3,0 Hz), 4,71-4,69 (2H, m), 3,76-3,74 (2H, m), 3,69 (2H, q,J = 7,3 Hz), 1,26 3H, t,
I =173 Hz).

(3b) 7-Amino-4-etyl-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on

Hdn hop bao gdm 4-etyl-7-nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on (288mg, 1,22mmol) thu dugc trong Vi du (3a) va 10% paladi cacbon
(ham luong nude:54,6%, 31mg) trong metanol (15mL) dugce khudy & nhiét d6 trong
phong trong 5 gio & ép‘ suét thuong trong diéu kién moi trudng khi hydro. Hydro
trong binh phan ing dugc thay thé bing nito, va sau d6, hdn hgp phéan tmg dugce loc
qua miéng loc Celite 545(R). Dung mdi trong dich loc dugc cit loai trong diéu kién

ap suét giam, thu dugc hop chét néu & d& myc nay (247mg, hiéu sudt: 98%).

Phé 'H NMR (CDCI3, 400MHz) &: 7,88 (1H, d, J = 3,0 Hz), 7,60 (1H, d, J =
3,0 Hz), 4,47 (2H, t, ] = 4,9 Hz), 3,68-3,63 (4H, m), 3,55 (2H, t, J = 4,9 Hz), 1,25
(3H, t,J=7,3 Hz).

(3¢) 5-Clo-N-(4-etyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-
yl)-2- metoxybenzensulfonamit

Hop chit néu & d& muc nay (222mg, hiéu suét: 90%) thu dugc bing phuong
phap diéu ché néu trong Vi dy (1d) str dung 7-amino-4- etyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (124mg, 0,60mmol) thu dugc trong Vi du (3b) va 5-clo-2-

metoxybenzensulfonyl clorua (159mg, 0,66mmol).
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Phé 1H NMR (CDCI13, 400MHz) 6: 8,26 (1H, d, J =2,4 Hz), 8,07 (1H, d, J =
3,0 Hz), 7,74 (1H, d, ] = 2,4 Hz), 7,47 (1H, dd, J = 8,8, 2,7 Hz), 7,05-6,98 (2H, m),
4,52 (2H, t, J = 4,3 Hz), 4,08 (3H, s), 3,65-3,59 (4H, m), 1,22 3H, t, J = 7,0 Hz).

Phd MS (ES/APCI+): 412 (M+H), 414 (M+2+H).

(Vi du 4) N-(4-Etyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-

yl)-5-flo-2- metoxybenzensulfonamit
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Hop chét néu & d& muc nay (206mg, hiéu suét: 88%) thu duoc bing phuong
phap diéu ché dugc md ta trong Vi dy (1d) sit dung 7-amino-4-etyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (123mg, 0,59mmol) thu dugc trong Vi
du (3b) va 5-flo-2-metoxybenzensulfonyl clorua (150mg, 0,67mmol).

Phé 'H NMR (CDCl3, 400MHz) &: 8,26 (1H, d, J =3,0 Hz), 8,08 (1H, d,J =
2,4 Hz), 7,50 (1H, dd, J =7,6, 3,3 Hz), 7,25-7,21 (1H, m), 7,10-7,07 (1H, m), 7,02
(1H, dd, J=9,1, 3,6 Hz), 4,51 (2H, t, ] = 4,6 Hz), 4,06 3H, s), 3,65-3,58 (4H, m),
1,22 (3H, t, ] = 7,3 Hz). Phé MS (ES/APCI™): 396 (M+H).

(Vi du 5) 5-Clo-2-metoxy-N-[5-ox0-4-(propan-2-yl1)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit
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(5a) 5-Clo-2-metoxybenzensulfonamit

Déi v6i dung dich chira 5-clo-2-metoxybenzensulfony! clorua (3g,
12,4mmol) trong tetrahydrofuran (20mL), dung dich nuéc 28% amoniac (20mL,
295mmol) duoc bd sung, va hdn hop duge khudy & nhiét d6 trong phong trong 19
gidr. Hon hop phan ing duge pha lodng bing c4ch bd sung IN axit clohydric, sau d6
chiét bang etyl axetat. L6p hitu co dugc rira bang nuée va dung dich nuéce bdo hoa
natri clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung mdi dugce cat
loai trong diéu kién ap suét giam, thu dugc hop chét néu & d& muc nay (2,74g, hiéu
suét: dinh lugng).

Phé 'H NMR (CDCI3, 400MHz) &: 7,91 (1H, d, J =3,0 Hz), 7,56-7,46 (1H,
m), 7,00 (1H, d, J = 8,5 Hz), 5,06 (2H, br s), 4,02 (3H, s).

(5b) 5-Bromo-2-clo-N-(2-hydroxyetyl)-N-(propan-2-yl)pyridin-3-carboxamit

Hop chit néu & d& muc nay (1,20g, hiéu suit: 88%) thu dugc bang phuong
phap diéu ché dugc md ta trong Vi dy (1a) sir dung axit 5-bromo-2-clopyridin-3-

carboxylic (1,00g, 4,22mmol) va 2-(propan-2-ylamino)etanol (48 1mg, 4,66mmol).

Phé 'H NMR (CDCI3, 400MHz) 3: 8,51-8,46 (1H, m), 7,82-7,73 (1H, m),
3,96-3,85 (2H, m), 3,72-3,54 (3H, m), 3,31-3,25 (1H, m), 1,38-1,09 (6H, m).

(5¢) 7-Bromo-4-(propan-2-yl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-
on

Péi v6i dung dich chira 5-bromo-2-clo-N-(2- hydroxyetyl)-N-(propan-2-
yl)pyridin-3-carboxamit (600mg, 1,87mmol) thu dugc trong Vi du (5b) trong N,N-
dimetylformamit (20mL), natri hydrua (ndng d6 63%, 141mg, 3,70mmol) dugc bd
sung trong didu kién 1am mat bang d4, va hdn hop duge khudy & 80°C trong 3 gidy
va 20 phut trong bé ddu. Hén hop phan tmg duge 1am mét va duge pha lodng bing
cach bd sung dung dich nuéc bao hoa natri clorua, sau d6 chiét bing etyl axetat.
L6p hitu co duge rira biang dung dich nuéc 5% natri clorua ba 1an va dugc lam khan
trén natri sulfat khan. Sau khi lgc, dung moi dugce cét loai trong diéu kién ap sut
giam, va phan cin dugc tinh ché trong thiét bi sic ky tu dong (hexan/etyl axetat =

100/0 - 0/100), thu dwgc hop chét néu & & muc nay (142mg, higu sudt: 27%).

Phé H NMR (CDCI3, 400MHz) &: 8,48-8,47 (1H, m), 8,43-8,42 (1H, m),
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5,06-4,99 (1H, m), 4,52 (2H, t, J = 4,6 Hz), 3,52 (2H, t, ] = 4,6 Hz), 1,21 (6H, d, J =
6,7 Hz).

(5d) 5-Clo-2-metoxy-N-[5-ox0-4-(propan-2-yl)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

Hdn hop bao gdm 7-bromo-4-(propan-2-yl)-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (142mg, 0,50mmol) thu dugc trong Vi du (5¢), 5-clo-2-
metoxybenzensulfonamit (114mg, 0,51mmol) thu dugc trong Vi du (5a), kali
cacbonat (145mg, 1,05mmol), N,N'-dimetyletylen-1,2-diamin (0,27mL, 2,5mmol),
va ddng(I) iodua (48,8mg, 0,26mmol) trong axetonitril (SmL) dugc gia nhiét dé hoi
luu trong 6 gid va 30 phut trong bé dau. Hon hop phan tng dugc 1am mat, dugc pha
lodng bang cach bd sung 1N axit clohydric, va sau d6 dugc khudy & nhiét @9 trong
phong trong 30 phit. Hon hgp phan tng dugc loc qua miéng loc Celite 545(R), va
dich loc dugc chiét bang etyl axetat. L6p hitu co dugce rira bang dung dich nuéc bio
hoa natri clorua va duge 1am khan trén natri sulfat khan. Sau khi loc, dung moi
duoc cht loai trong didu kién 4p sudt giam, va phan cin dugc tinh ché trong thiét bi
séc ky cot tu dong (etyl axetat/metanol = 100/0 - 85/15). Chét ran thu duoc dugc tao
huyén phi bing cach bd sung diisopropyl ete, va sau do, chét rin dugc thu gom
bing céch loc va dugc lam khd @& thu dugc hop chit néu & dé muc nay (44,4mg,
higu suét: 21%).

Phé 'H NMR (CDCI3, 400MHz) 6: 8,25 (1H, d, J=2,4 Hz), 8,03 (1H, d,J =
2,4 Hz), 7,75 (1H, d, J = 3,0 Hz), 7,48 (1H, dd, J = 8,8, 2,7 Hz), 7,02-6,98 (2H, m),
5,02-4,95 (1H, m), 4,47 (2H, t, ] =4,6 Hz), 4,08 (3H, s), 3,48 (2H, t, ] =4,6 Hz),
1,19 (6H, d, ] = 6,7 Hz). Phd MS (ES/APCI+): 426 (M+H), 428 (M+2+H).

(Vi du 6) 5-Clo-N-[4-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
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(6a) 4-(2-Hydroxyetyl)-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-
5(2H)-on

Hop chét néu & d& muyc nay (318mg, hiéu suit cho hai budc: 51%) thu dugce
bing phwong phép diéu ché dugc mé ta trong cac Vi du (1a) va (1b) st dung axit 2-
clo-5-nitropyridin-3-carboxylic (501mg, 2,47mmol) va 2,2-iminodietanol (257mg,
2,44mmol).

Phd 'H NMR (CDCI3, 400MHz) 8: 9,24 (1H, d, J = 2,4 Hz), 8,56 (1H, d, J =
2,4 Hz), 4,23-4,14 (1H, m), 4,06-3,96 (1H, m), 3,90-3,82 (2H, m), 3,73-3,59 (ZH,
m), 3,44-3,32 (1H, m), 3,06-3,00 (1H, m), 2,53-2,47 (1H, m).

(6b) 7-Amino-4-(2-hydroxyetyl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-
5(2H)-on

Hop chét néu & d& muyc nay (125mg, hiéu suét: 90%) thu dugc bang phuong
phap diéu ché duge mo ta trong Vi du (3¢) st dung 4-(2-hydroxyetyl)-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (158mg, 0,62mmol) thu dugc trong Vi
du (6a).

Phd lH NMR (CDCI3, 400MHz) &: 7,90 (1H, d, J =3,0 Hz), 7,58 (1H, d,J =
3,0 Hz), 4,52 (2H, t, ] = 4,9 Hz), 3,92-3,88 (2H, m), 3,81-3,78 (2H, m), 3,68-3,65
(3H, m).

(6¢) 5-Clo-N-[4-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Hop chét néu & dé muc nay (199mg, hiéu suét: 83%) thu dugc bang phuong
phép néu trong Vi du (1d) st dung 7-amino-4- (2-hydroxyetyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (125mg, 0,56mmol) thu duoc trong Vi

du (6b) va 5-clo-2-metoxybenzensulfonyl clorua (150mg, 0,62mmol).

Phé 1H NMR (DMSO-d6, 400MHz) 4: 10,34 (1H, s), 8,08 (1H, d,J =3,0
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Hz), 7,94 (1H, d, J = 3,0 Hz), 7,70-7,62 (2H, m), 7,26 (1H, dd, ] = 10,9, 2,4 Hz),
4,82-4,79 (1H, m), 4,44 (2H, t, ] = 4,6 Hz), 3,87 (3H, s), 3,63 (2H, t, ] = 4,6 Hz),
3,59-3,51 (4H, m).

Ph6 MS (ES/APCI+): 428 (M+H), 430 (M+2+H).
(Vi du 7) 5-Clo-2-metoxy-N-[4-(2-metoxyetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

H NN
Cl .S3 7z
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(7a) 4-(2-Metoxyetyl)-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-
on '

Déi v6i dung dich chira 4-(2-hydroxyetyl)-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (158mg, 0,62mmol) thu duoc trong Vi du (6a) trong
tetrahydrofuran (4mL), metyl iodua (0,062mL, 1,0mmol) va natri hydrua (63%,
32mg, 0,84mmol) duoc bd sung trong didu kién lam maét bing d4, va hdn hop duge
khudy & nhiét do trong phong trong 4 gid. Déi v6i hén hop ndy, metyl iodua
(0,1mL, 1,6mmol) va natri hydrua (63%, 80mg, 2,1mmol) dugc tiép tuc b sung, va
hdn hop duoc khudy & nhiét do trong phong trong 20 gid. Metyl iodua
(0,1mL,1,6mmol) va natri hydrua (63%, 60mg, 1,6mmol) dugc tiép tuc bd sung vao
d6, va hén hop dwoc khudy & nhiét do trong phong trong 7 gid va 30 phit. Hén hop
phan tng dugc pha lodng bing cach bd sung dung dich nuée bdo hoa natri clorua,
sau d6 chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich nuée bao hoa
natri clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung méi dugc ct
loai trong diéu kién ap sudt giam, va phé‘m cin dugc tinh ché trong thiét bi sic ky cot
ty dong (etyl axetat/metanol = 100/0 - 85/15), thu duge hop chét néu & d& muc nay
(76,7mg, hi¢u suét: 46%).

Phé 'H NMR (CDCI3, 400MHz) 8: 9,30 (1H, d, J =3,0 Hz), 9,23 (1H, d, J =
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3,0 Hz), 4,72 (2H, t, ] = 3,9 Hz), 3,87-3,84 (2H, m), 3,81 (2H, t, ] = 4,9 Hz), 3,65
(2H, t,J=4,9 Hz), 3,37 3H, s).

(7b) 7-Amino-4-(2-metoxyetyl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on

Hop chét ndu & d& muc nay (65,3mg, hiéu suét: 96%) thu dwoc bang phuwong
phap diéu ché duoc mo ta trong Vi du (3¢) st dung 4-(2-metoxyetyl)-7-nitro-3,4-
dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (76,7mg, 0,29mmol) thu dugc trong
Vi du (7a).

Phd H NMR (CDCI3, 400MHz) 6: 7,88 (1H, d, J =3,0 Hz), 7,58 (1H, d, J =
3,0 Hz), 4,49 (2H, t, J = 5,2 Hz), 3,78 (2H, t, J = 4,9 Hz), 3,67-3,61 (6H, m), 3,37
(3H, s).

(7¢) 5-Clo-2-metoxy-N-[4-(2-metoxyetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

Hop chét néu & dé muc nay (86,9mg, hiéu suét: 72%) thu dugc bing phuong
phap néu trong Vi du (1d) st dung 7-amino-4-(2-metoxyetyl)-3,4-
dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (65,3mg, 0,28mmol) thu dugc trong
Vi dy (7b) va 5-clo-2-metoxybenzensulfonyl clorua (81,5mg, 0,34mmol).

Phé 'H NMR (CDCI3, 400MHz) &: 8,25 (1H, d, J =2,4 Hz), 8,07 (1H, d,J =
2,4Hz), 7,75 (1H, d, ] = 2,4 Hz), 7,47 (1H, dd, ] = §,8, 2,7 Hz), 7,15-7,11 (1H, m),
7,00 (1H, d, J = 8,5 Hz), 4,56-4,52 (2H, m), 4,06 (3H, s), 3,76-3,70 (4H, m), 3,61
(2H, t, J =4,9 Hz), 3,35 3H, s).

Phé MS (ES/APCI™): 442 (M+H), 444 (M+2+H).

(Vi du 8) 5-Clo-N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

H5CO
OCH;
H 0)
N
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(8a) 2-[(2,4-Dimetoxybenzyl)amino]etanol

Déi véi hdn hop bao gdm 2,4-dimetoxybenzaldehyt (16,20g, 97,5mmol) va
2-aminoetanol (5,98g, 97,9mmol) trong metanol (120mL), natri sulfat khan (6,23g,
43,9mmol) duge bd sung, va hdn hop duge khudy & nhiét d trong phong trong 20
gidr. Sau d6, bd sung vao hdn hop nay natri borohydrua (1,84g, 48,6mmol) trong 15
phut, va hdn hop dugc khudy & 22°C trong 30 phut. Déi v6i hdn hop phan tng, axit
axetic (2,8mL, 49mmol) duoc bd sung, va hdn hgp dugc khudy trong 10 phut va
duoc ¢6 dic con 1/2 lugng dung dich dudi 4p sudt giam. Hdn hop c6 dic duge pha
lodng bang cach bd sung nudc va dung dich nudce bdo hoa natri bicacbonat, sau d6
chiét bang metylen clorua. Lép hitu co duge rira bing dung dich nuéc bdo hoa natri
clorua va duogc 1am khan trén natri sulfat khan. Sau khi loc, dung mdi dugc cét loai
trong diéu kién ap sudt giam. Dbi véi phén cin thu duoc, n-hexan (100mL) va etyl
axetat (4mL) dugc bd sung, va chét rén két tua dugc thu gom bang cach loc, dugc
rira bing n-hexan, va sau d6 dugc lam kho dé thu dugc hop chét néu & dé muc nay

(18,44g, hidu sult: 90%).

Phé 1H NMR (CDCI3, 400MHz) 6: 7,12 (1H, d, J =8,2 Hz), 6,47-6,42 (2H,
m), 3,82 (3H, s), 3,80 (3H, s), 3,74 (2H, S), 3,65-3,63 (2H, m), 2,76-2,74 (2H, m).

(8b) 2-Clo-N-(2,4-dimetoxybenzyl)-N-(2-hydroxyetyl)-5-nitropyridin-3-
carboxamit

Péi v6i huyén phu chira axit 2-clo-5-nitropyridin-3-carboxylic (4,91g,
24,2mmol) va oxalyl clorua (2,6mL, 30mmol) trong metylen clorua (120mL), N,N-
dimetylformamit (0,10mL, 1,3mmol) dugc bd sung & nhiét do trong phong, va hdn
hop duge khudy & cing nhiét d nhu trén trong 30 phit. Hon hgp phan tng dugc cd
trong diéu kién ap suét giam dé tao ra san phém th axit 2-clo-5-nitropyridin-3-
carboxylic clorua. Déi véi dung dich chira 2-[(2,4- dimetoxybenzyl)amino]etanol
(5,11g, 24,2mmol) thu dugc trong Vi du (8a) va N,N-diisopropyletylamin (8,25mL,
48,5mmol) trong tetrahydrofuran (50mL), dung dich chira san pham thé axit 2-clo-
5-nitropyridin-3-carboxylic clorua trong tetrahydrofuran (70mL) dugc bd sung
trong 20 phtt trong didu kién 1am mat bng d4, va hdn hop phan tng dugc khudy &

cung nhiét 6 nhu trén day trong 90 phut. Déi v6i hdn hop phan g niy, nudce
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(0,05mL) dugc bd sung, va sau d6, hdn hgp duge cd trong didu kién 4p suét giam.
Hdn hop ¢d dic dugce pha lodng béng cach bd sung nudc, sau d6 chiét bang etyl
axetat. Ldp hitu co duoc rira bing nudc va dung dich nudce bdo hoa natri clorua, va
magie sulfat khan va charcoal dugc bd sung vao d6. Sau khi loc qua miéng loc
Celite 545 (R), dung mdi dugce cét loai trong diéu kién ap sudt giam. Ddi véi phén
cin, diisopropyl ete (50mL) va etyl axetat (10mL) dugc bd sung dé 1am két tia chét
ran. Huyén phu dugc khudy & nhiét do trong phong trong 30 phiit. Chét rén két tia
dugc thu gom bang cich loc, duge rira bang dung mdi hén hop diisopropyl ete/etyl
axetat = 5/1, va sau d6 dugc lam kho dé thu duoc hop chit néu & d& muc nay

(8,30g, hiéu suét: 87%).

Phé 'H NMR (CDCI3, 400MHz) 8: 9,24 (0,8H, d, J =2,7 Hz), 9,21 (0,2H, d,
J=2,7 Hz), 8,57 (0,2H, d, ] =2,7 Hz), 8,44 (0,8H, d, J = 2,7 Hz), 7,38 (0,2H, d, J =
8,2 Hz), 6,99 (0,8H, d, J = 8,2 Hz), 6,54-6,48 (0,4H, m), 6,45-6,40 (1,6H, m), 5,13
(0,2H, d, J = 14,9 Hz), 4,53 (0,2H, d, J = 14,9 Hz), 4,38-3,54 (10,8H, m), 3,24-3,19
(0,4H, t,J = 5,1 Hz), 2,42 (0,4H, t,J = 5,1 Hz).

(8¢) 4-(2,4-Dimetoxybenzyl)-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-
5(2H)-on

Dung dich chira natri bis(trimetylsilyl)amit trong tetrahydrofuran (khoang
1,9 mol/L, 14,4mL, 27,4mmol) dugc pha lodng béng tetrahydrofuran (450mL).
Dung dich chtra 2-clo-N-(2,4-dimetoxybenzyl)-N-(2-hydroxyetyl)-5- nitropyridin-
3-carboxamit (7,22g, 18,2mmol) thu dugc trong Vi du (8b) trong tetrahydrofuran
(450mL) dugc bd sung vio d6 trong 70 phut trong didu kién 1am mat bing da, va
h&n hop duge khudy & ciing nhiét do nhu trén trong 10 phit va duoc tiép tuc khudy
& nhiét do trong phong trong 30 phut. DSi véi hdn hop phan tng ndy, dung dich
nuée bio hoa amoni clorua (100mL) duge bd sung, va sau do, hdn hop phén tng
dugc ¢ con xdp xi 1/5 lugng dung dich dudi ap sut giam.

Hon hop ¢b dic dugc pha lodng béng cach bd sung nudce, sau d6 chiét bing
etyl axetat hai 14n. Lép hitu co dugc rira bing nuée va dung dich nudce bdo hoa natri
clorua va dugc 1am khan trén magie sulfat khan. Sau khi loc, dung moi dugc cat

loai trong diéu kién ap suat giam, va phan can dugc tinh che bang sac ky cot
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silicagel (etyl axetat/n-hexan/metylen clorua = 1/1/1 - 3/2/2). Péi véi chét rin thu
dugc, diisopropyl ete (20mL) va etyl axetat (10mL) dugc bd sung, va huyén phi
duoc khudy & nhiét do trong phong qua dém. Chét rén két tia dwoc thu gom bing
cach loc, duoc rira bing dung mdi hdn hop diisopropyl ete/etyl axetat = 2/1, va sau

d6 dugc lam kho dé thu dugc hop chét néu & d& muc nay (4,18g, hidu suét: 64%).

Phé 'H NMR (CDCI3, 400MHz) 3: 9,34 (1H, d, J = 2,7 Hz), 9,20 (1H, d,J =
2,7 Hz), 7,34-7,32 (1H, m), 6,50-6,48 (2H, m), 4,76 (2H, s), 4,53-4,51 (2H, m),
3,84 (3H, s), 3,81 (3H, s), 3,78-3,76 (2H, m).

(8d) 7-Amino-4-(2,4-dimetoxybenzyl)-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on |

Hdn hop bao gém 4-(2,4-dimetoxybenzyl)-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (4,18, 11,6mmol) thu dugc trong Vi du (8c) va 10%
paladi cacbon (ham lugng nude: 54,6%, 1,36 g) trong tetrahydrofuran (110mL) va
etanol (55mL) duogc khudy & nhiét do trong phong trong 3 gitr & ap suét thuong
trong didu kién méi trudng khi hydro. Hydro trong binh phan tng dugc thay thé
bing nito, va sau d6, hdn hgp phéan tng dugc loc qua miéng loc Celite 545(R).
Dung moi trong dich loc dugc cét loai trong diéu kién 4p sudt giam, thu duoc hop

chét néu & d& muc nay (3,93, hiéu suét: dinh lugng).

Phé 'H NMR (CDCI3, 400MHz) &: 7,86 (1H, d, J = 3,1 Hz), 7,62 (1H, d, ] =
3,1 Hz), 7,31-7,28 (1H, m), 6,49-6,47 (2H, m), 4,75 (2H, s), 4,25 2H, t, ] =4.9
Hz), 3,82 (3H, s), 3,81 (3H, s), 3,64 (2H, br s), 3,55 (2H, t, ] = 4,9 Hz).

(8e) 5-Clo-N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Déi v6i hdn hop bao gdbm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (229mg, 0,70mmol) thu dugc trong Vi
du (8d) va pyridin (3,0mL, 37,3mmol), 5-clo-2-metoxybenzensulfonyl clorua
(190mg, 0,79mmol) dugc bd sung & nhiét do trong phong, va hdn hop duge khudy
& 80°C trong 2,5 gid trong bé dau. Hon hop phan g dugce 1am mat va sau d6 duge
b dudi ap sudt giam, va phén cin dugc tinh ché trong thiét bi sic ky cot tw dong

(etyl axetat/metanol = 100/0 - 85/15), thu dugc hop chét néu & dé& muc nay (349mg,
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hiéu suét: 94%).

Phé 'H NMR (CDCI3, 400MHz) &: 8,24 (1H, d, J =3,0 Hz), 8,07 (1H, d,J =
3,0 Hz), 7,74 (1H, d, ] = 2,4 Hz), 7,48 (1H, dd, J = 8,8, 2,7 Hz), 7,30-7,22 (2H, m),
7,01 (1H, d, J =9,1 Hz), 6,49-6,46 (2H, m), 4,70 (2H, s), 4,32 (2H, t, ] = 4,6 Hz),
4,09 (3H, s), 3,81-3,80 (6H, m), 3,60 (2H, t, ] = 4,6 Hz).

Phd MS (ES/APCIY): 534 (M+H), 536 (M+2+H).
(Vi du 9) 5-Clo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit
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Péi v6i huyén phi chira 5-clo-N-[4-(2,4- dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit (335mg,
0,63mmol) thu dugc trong Vi du (8e) trong clorofom (5mL), anisol (0,136mL,
1,25mmol), axit trifloaxetic (2mL, 26mmol) va axit triflometansulfonic (0,165mL,
1,88mmol) dugc bd sung & nhiét do trong phong, va hdn hop duoc khudy & nhiét do
trong phong trong 1 gid. Hon hop phén tng dugc cb trong didu kién ap suét giam,
va hon hop cb dic duge pha lodng béng c4ch bd sung clorofom va dung dich nuéce
bio hoa natribicacbonat va dugce khudy & nhiét do trong phong trong 10 phut. Lép
hitu co duge tach, va 16p nude duge chiét bang dung moi hon hop etyl
axetat/tetrahydrofuran = 2/1 ba 1in. Toan b0 16p hitu co duge két hop va duge lam
khan trén natri sulfat khan. Sau khi loc, dung méi dugc ct loai trong diéu kién ap
suét giam. Pbi véi phén cin, etyl axetat dugc bd sung, va chit ran két tia duge thu

gom bang céch loc, thu duge hop chét néu & d& muc nay (154mg, hi¢u suit: 64%).

Phé 'H NMR (DMSO0-d6, 400MHz) §: 10,29 (1H, s), 8,53 (1H, brt, J=5,2
Hz), 8,11-8,08 (2H, m), 7,69-7,64 (2H, m), 7,26 (1H, d, ] = 8,5 Hz), 4,37-4,35 (2H,
m), 3,88 (3H, s), 3,38-3,34 (2H, m).
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Phé MS (ES/APCI+): 384 (M+H), 386 (M+2+H).
(Vi du 10) 5-Flo-2-metoxy-N-(5-o0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]Joxazepin-7-yl)benzensulfonamit
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(10a) N-[4-(2,4-Dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]Joxazepin-7-yl]-5-flo-2- metoxybenzensulfonamit

Déi v6i hdn hop bao gdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (200mg, 0,6 1 mmol) thu dugc trong Vi
du (8d) va pyridin (6mL, 74,6mmol), 5-flo-2-metoxybenzensulfonyl clorua (158mg,
0,70mmol) dugc bd sung & nhiét d¢ trong phong, va hdn hop duge khudy & 80°C
trong 2 gid trong bé dau. Hdn hop phan tng dugc lam mat va sau d6 duge co dudi
ap sudt giam, va phén cin dugc tinh ché trong thiét b sic ky cot tu dong (etyl
axetat/metanol = 100/0 - 90/10), thu dugc hop chét néu & d& muc nay (305mg, hiéu
sudt: 97%).

Phé IHNMR (CDCI3, 400MHz) 6: 8,24 (1H, d, ] =2,4 Hz), 8,08 (1H,d, J =
2,4 Hz), 7,52-7,49 (1H, m), 7,26-7,20 (2H, m), 7,04-7,00 (1H, m), 6,95 (1H, br s),
6,48-6,46 (2H, m), 4,70 (2H, s), 4,31 (2H, brt, ] = 4,3 Hz), 4,08 (3H, s), 3,81-3,80
(6H, m), 3,59 (2H, br t, ] = 4,3 Hz).

(10b) 5-Flo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit

Déi voi huyén phu chira N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-flo-2-metoxybenzensul fonamit
(305mg, 0,59mmol) thu dugc trong Vi du (10a) trong clorofom (SmL), anisol
(0,128mL, 1,17mmol), axit trifloaxetic (2mL, 26mmol) va axit triflometansulfonic
(0,155mL, 1,77mmol) duoc bd sung & nhiét do trong phong, va hdn hop dugce
khudy & nhiét do trong phong trong 1 gio. Hdn hop phan tmg dugc cd trong didu

-52-



27348

kién 4ap suét giam, va hdn hop cb dic dugc pha lodng bing cach bd sung etyl axetat
va dung dich nudc bao hoa natri bicacbonat va dugc khudy & nhiét d trong phong
trong 1,5 gio. Chét rin két ta duge thu gom bing cach loc, thu dugc hop chét néu
& d& muc nay (192mg, hiéu suét: 89%).

Phé 'H NMR (DMSO-d6, 400MHz) §: 10,28 (1H, s), 8,52 (1H, brt, J =4,9
Hz), 8,11-8,08 (2H, m), 7,51-7,46 (2H, m), 7,26-7,23 (1H, m), 4,36 (2H, t, ] = 4,3
Hz), 3,86 (3H, s), 3,40-3,35 (2H, m).

Phd MS (ES/APCIY): 368 (M+H).

(Vi du 11) 2,5-Dimetoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit

OCHs o
0 A S
H.CO g2 N
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N
N 'O

(11a) N-[4-(2,4-Dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2,5- dimetoxybenzensulfonamit

Déi vi hdn hop bao gdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (200mg, 0,6 1mmol) thu dugc trong Vi
du (8d) va pyridin (5SmL, 62mmol), 2,5-dimetoxybenzensulfonyl clorua (158mg,
0,67mmol) dugc bd sung, va hdn hop dugc khudy & 80°C trong 3 gid trong bé dau.
Hdn hop phén ting dugc 1am mat va sau d6 dugc c¢d dudi ap suét giam, va phan cin
duoc tinh ché trong thiét bi sic ky cot tu dong (etyl axetat/metanol = 100/0 - 85/15),
thu duogc hop chét néu & @ muc nay (290mg, hiéu suét: 90%).

Phé 'HNMR (CDCI3, 400MHz) &: 8,24 (1H, d, J] =3,0 Hz), 8,09-8,08 (1H,
m), 7,30-7,25 (2H, m), 7,07-6,98 (3H, m), 6,48-6,45 (2H, m), 4,70 (2H, s), 4,30
(2H, t, J = 4,6 Hz), 4,04 (3H, s), 3,81-3,79 (6H, m), 3,75 (3H, s), 3,58 (2H, t, ] =4,6
Hz).
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(11b) 2,5-Dimetoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-
7-yl)benzensulfonamit

Déi v6i dung dich chira N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2,5- dimetoxybenzensulfonamit (290mg,
0,55mmol) thu duge trong Vi du (11a) trong clorofom (4mL), anisol (0,12mL,
1,1mmol), axit trifloaxetic (2mL, 26mmol) va axit triflometansulfonic (0,15mL,
1,7mmol) dugc bd sung, va hdn hop dugc khudy & nhiét d6 trong phong trong 1
gid. HOn hop phan tng duoc trung hoa bang cach bd sung dung dich nudc bio hoa
natri bicacbonat, sau d6 chiét bing clorofom. Lép hitu co dugc 1am khan trén natri
sulfat khan. Sau khi loc, dung méi dugc cit loai trong didu kién 4p suét giam. Dbi
v6i phan can, diisopropyl ete dugc bd sung, va chit rén két tiia dugc thu gom bing
cach loc, duoc rira bang diisopropyl ete, va sau d6 duoc lam kho @ thu duoc hop
chét néu & d& muc nay (144mg, hiéu suit: 77%).

Phé 'H NMR (DMSO-d6, 400MHz) ¢6: 10,16 (1H, s), 8,51 (1H, t,J=5,2
Hz), 8,09 (2H, dd, J = 10,3, 3,0 Hz), 7,21-7,12 (3H, m), 4,35 (2H, t, J = 4,3 Hz),
3,81 (3H, s), 3,72 (3H, s), 3,39-3,34 (2H, m). Ph MS (ES/APCI+): 380 (M+H).

(Vi du 12) 2-Metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4 ]oxazepin-

7-yl)benzensulfonamit

@OCH:; 3
N N
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(12a) N-[4-(2,4-Dimetoxybenzyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Déi v6i hén hop bao gbdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (150mg, 0,46mmol) thu dugc trong Vi
du (8d) va pyridin (4mL, 50mmol), 2-metoxybenzensulfonyl clorua (104mg,
0,50mmol) dugc bd sung, va hdn hop duoc khudy & 80°C trong 2,5 gid trong bé

-54-



27348

du. Hdn hop phan tmg dwoc lam mat va sau d6 dugc ¢d dudi ap sult giam, va phan
can dugc tinh ché trong thiét bi sic ky cot tw dong (etyl axetat/metanol = 100/0 -
85/15), thu dugce hop chit néu & dé muc nay (212mg, hi¢u suét: 93 %).

Phé 'H NMR (CDCI3, 400MHz) &: 8,23 (1H, d, J = 2,4 Hz), 8,07-8,06 (1H,
m), 7,79-7,77 (1H, m), 7,55-7,51 (1H, m), 7,30-7,24 (1H, m), 7,08-6,98 (2H, m),
6,92 (1H, s), 6,48-6,43 (2H, m), 4,69 (2H, s), 4,29 (2H, t, J = 4,3 Hz), 4,09 (3H, s),
3,81-3,78 (6H, m), 3,56 (2H, t, ] = 4,6 Hz).

(12b) 2-Metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-
yl)benzensulfonamit

D6i v6i huyén phil chira N-[4-(2,4-dimetoxybenzyl)-5-oxo- 2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit (212mg,
0,43mmol) thu dugc trong Vi du (12a) trong clorofom (4mL), anisol (0,1mL,
0,9mmol), axit trifloaxetic (2mL, 26mmol) va axit triflometansulfonic (0,11mL,
1,3mmol) dugc bd sung, va hdn hop dugc khudy & nhiét d6 trong phong trong 3
gi&. Hon hop phan tg duoc trung hoa bing cach bd sung dung dich nude bio hoa
natri bicacbonat, sau d6 chiét hai 1an béng clorofom. Lép hitu co dugc 1am khan
trén natri sulfat khan. Sau khi loc, dung méi duoc cit loai trong didu kién 4p suét
giam. Pbi véi phan cin, diisopropyl ete dugc bd sung, va chét rén két tia duoc thu
gom bing cach loc, dugce rira bang diisopropyl ete, va sau d6 dugc lam kho dé thu
duoc hop chit néu & dé muc nay (55,2mg, hi¢u suét: 37%).

Phé lH NMR (DMSO-d6, 400MHz) &: 10,12 (1H, s), 8,52- 8,48 (1H, m),
8,10-8,06 (2H, m), 7,70 (1H, dd, ] =79, 1,8 Hz), 7,61-7,56 (1H, m), 7,20 (1H, d, J
=8,5Hz), 7,03 (1H, t, ] = 7,6 Hz), 4,34 (2H, t, ] = 4,3 Hz), 3,88 (3H, s), 3,37-3,31
(2H, m).

Phd MS (ES/APCI™): 350 (M+H).

(Vi du 13) 5-Clo-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4 ]oxazepin-7-

yl)-2-(triflometoxy)benzensulfonamit
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(13a) 5-Clo-2-(triflometoxy)benzensulfonyl clorua

Déi véi axit closulfonic (30,0mL, 451mmol), 4-clopheny] triflomety] ete
(2,60mL, 18,1mmol) dugc bd sung, va hdn hop duge khuéy & nhi¢t 40 trong phong
trong 46 gid. Hén hop phan tmg dwgc rét can than vao da (x4p xi 300mL), sau d6
chiét bang metylen clorua hai 1dn. Lép hitu co dwoc rira bang nuée va dung dich
nudc bdo hoa natri clorua va dugce 1am khan trén magie sulfat khan. Sau khi loc,
dung moi dugc cit loai trong didu kién 4p sudt giam, va phan cin dugc tinh ché
bing sic ky cot silicagel (n-hexan/metylen clorua = 1/1), thu duoc hop chét néu &
dé muc nay (x4p xi luong 83%, 4,67g, hidu suét: 73%) & dang hdn hop chira cac

chét ddng phan vj tri.

Phé 1H NMR (CDCI13, 400MHz) o: 8,09 (0,83H, d, J =2,7 Hz), 8,02 (0,17H,
brd, J=2,7 Hz), 7,75 (0,83H, dd, J = 8,8, 2,7 Hz), 7,71 (0,17H, d, ] = 8,6 Hz),
7,55-7,52 (0,17H, m), 7,50-7,47 (0,83H, m).

(13b) 5-Clo-N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit

Péi voi hdn hop bao gdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (260mg, 0,79mmol) thu dugc trong Vi
du (8d) va pyridin (8mL, 99mmol), 5-clo-2-(triflometoxy)benzensulfonyl clorua
(xp xi lugng 83%, 325mg, 0,92mmol) thu duge trong Vi du (13a) duogc bd sung &
nhiét d6 trong phong, va hdn hop dugc khudy & 80°C trong 2,5 gidr trong bé dau.
Hon hop phén tmg dugc lam mat va sau d6 duogc cd dudi 4p suit giam, va phan cin
duoc tinh ché trong thiét bi sic ky cot tr dong (n-hexan/etyl axetat = 100/0 - 0/100),
thu duoc hop chét néu & d& muc nay (305mg, hiéu suit: 66%).

Phé 'HNMR (CDCI3, 400MHz) &: 8,29 (1H, d,J =3,0 Hz), 8,17 (1H, d,J =
3,0 Hz), 7,90 (1H, d, J = 3,0 Hz), 7,58-7,54 (1H, m), 7,38-7,27 (3H, m), 6,49-6,44
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(2H, m), 4,73 (2H, s), 4,33 (2H, t, ] = 4,6 Hz), 3,81 (6H, s), 3,63-3,60 (2H, m).

(13¢) 5-Clo-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)-2-
(triflometoxy)benzensulfonamit

Péi v6i dung dich chira 5-clo-N-[4-(2,4- dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-y1]-2-(triflometoxy)benzensulfonamit
(305mg, 0,52mmol) thu dugc trong Vi du (13b) va anisol (0,113mL, 1,04mmol)
trong clorofom (8mL), axit trifloaxetic (3mL, 39mmol) va axit triflometansulfonic
(0,137mL, 1,56mmol) dwoc bd sung & nhiét d trong phong, va hdn hop dugc
khudy & nhiét d6 trong phong trong 2,5 gio. Déi v6i hdn hop phan tmg, nude dugce
b sung, va hdn hop dugc khudy & nhiét do trong phong trong 1 gid, sau d6 chiét
bing etyl axetat. Lép hiru co dugc rira bang dung dich nuéc bio hoa natri
bicacbonat va dugc lam khan trén natri sulfat khan.

Sau khi loc, dung médi duoc cét loai trong diéu kién 4p suét giam. Pdi voi
phin cin, diisopropyl ete duge bd sung, va chit rin két tia dugc thu gom bang cich
loc, dugc rira bang diisopropyl ete, va sau d6 dugc lam kho @& thu dwoc hop chét
néu & d& muc nay (171mg, hiéu suét: 75%).

Phé 'H NMR (DMSO-d6, 400MHz) &: 10,78 (1H, s), 8,58-8,53 (1H, m),
8,13-8,06 (2H, m), 7,91-7,85 (2H, m), 7,65-7,60 (1H, m), 4,39 (2H, t, J = 4,3 Hz),
3,41-3,36 (2H, m).

Phd MS (ES/APCIT): 438 (M+H), 440 (M+2+H).

(Vi du 14) 5-Clo-N-(2,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)-2- metoxybenzensulfonamit

OCH,
N
Cl 38 N
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(14a) 2,4-Dimetyl-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on
Hop chét néu & d& muc nay (280mg, hicu suét cho hai budc: 44%) thu dugc
bang phuong phap néu trong céc Vi du (1a) va (1b) stt dung axit 2-clo-5-
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nitropyridin-3-carboxylic (550mg, 2,71mmol) va 1-(metylamino)propan-2-ol

(240mg, 2,69mmol) 1am nguyén li€u dau.

Phé 'H NMR (CDCI3, 400MHz) &: 9,23 (2H, s), 4,92-4,85 (1H, m), 3,69-
3,56 (2H, m), 3,27 (3H, s), 1,24 (3H, d, ] = 12,8 Hz).

(14b) 7-Amino-2,4-dimetyl-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on

Hop chit néu & dé muc nay (200mg, hiéu suét: 82%) thu duogc bang phwong
phép didu ché dugc mo ta trong Vi du (1¢) sir dung 2,4-dimetyl-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (280mg, 1,18mmol) thu dugc trong Vi

du (14a).

Phé 1H NMR (CDCI3, 400MHz) &: 7,87 (1H, d, J =3,0 Hz), 7,50 (1H, d,J =
3,0 Hz), 4,77-4,70 (1H, m), 4,00-3,91 (1H, m), 3,65 (2H, br s), 3,49-3,44 (1H, m),
3,35-3,27 (1H, m), 3,23 (3H, s), 1,43 (5H, d, ] = 6,7 Hz).

(14c¢) 5-Clo-N-(2,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)-2- metoxybenzensulfonamit

Hop chit néu & dé muc nay (90mg, hiéu suét: 46%) thu dugc bang phuong
phap didu ché néu trong Vi du (1d) st dung 7-amino-2,4-dimetyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)- on (99mg, 0,48mmol) thu dugc trong Vi
du (14b) va 5-clo-2-metoxybenzensulfonyl clorua (132,5mg, 0,55mmol).

Phé 1H NMR (DMSO-d6, 400MHz) &: 10,39 (1H, s), 8,08 (1H, d, J=3,0
Hz), 7,82 (1H, d, J = 3,0 Hz), 7,69-7,66 (2H, m), 7,28-7,23 (1H, m), 4,73-4,67 (1H,
m), 3,86 (3H, s), 3,55-3,49 (1H, m), 3,40-3,29 (2H, m), 3,07 (3H, s), 1,26 (4H, d,J
= 6,1 Hz).

Phd MS (ES/APCI1): 412 (M+H), 414 (M+2+H).

(Vi du 15) N-(2,4-Dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)-5-flo-2- metoxybenzensulfonamit
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Hop chét néu & d& muc nay (104mg, hiéu sudt: 55%) thu dugc bang phuong
phap néu trong Vi du (1d) st dung 7-amino-2,4-dimetyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)- on (99mg, 0,48mmol) thu dugc trong Vi du (14b) va 5-flo-

2-metoxybenzensulfonyl clorua (114mg, 0,51mmol).

Phé 'H NMR (DMSO0-d6, 400MHz) 8: 10,38 (1H, s), 8,08 (1H,d,J =24
Hz), 7,82-7,81 (1H, m), 7,53-7,47 (2H, m), 7,24 (1H, dd, ] = 8,5, 4,3 Hz), 4,72-4,67
(1H, m), 3,85 (3H, s), 3,54-3,48 (1H, m), 3,39-3,30 (1H, m), 3,07 (3H, s), 1,25 (3H,
d,J=6,1 Hz).

Phé MS (ES/APCIT): 396 (M+H).

(Vi du 16) 5-Clo-N-(3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)-2- metoxybenzensulfonamit

OCH,
N
Cl 381 N
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(16a) 3,4-Dimetyl-7-nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (234mg, hiéu sudt cho hai buéc: 37%) thu duoc
bang phuong phap diéu ché dugc md ta trong cac Vi du (1a) va (1b) str dung axit 2-
clo-5-nitropyridin-3-carboxylic (550mg, 2,71mmol) va 2-(metylamino)propan-1-ol
(240mg, 2,69mmol).

Phé 1H NMR (CDCI3, 400MHz) &: 9,59 (1H, d, J = 3,0 Hz), 9,23-9,20 (1H,
m), 4,70 (1H, dd, J = 13,1, 5,2 Hz), 4,47 (1H, d, ] = 12,8 Hz), 3,84-3,76 (1H, m),
3,25 (3H, s), 1,36 (4H, d, ] = 7,3 Hz).

-59-



27348

(16b) 7-Amino-3,4-dimetyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (168mg, hiéu suét: 82%) thu dugc bang phuong
phép diéu ché duoc mo ta trong Vi du (1¢) st dung 3,4-dimetyl-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (234mg, 0,99mmol) thu dugc trong Vi
du (16a).

Phé 1H NMR (CDCI3, 400MHz) &: 8,00 (1H, d, J=3,0 Hz), 7,88 (1H, d, J =
3,0 Hz), 4,44 (1H, dd, J = 12,5, 6,4 Hz), 4,28-4,23 (1H, m), 3,81-3,71 (1H, m), 3,60
(2H, br s), 3,18 (3H, s), 1,32 (3H, d, J = 6,7 Hz).

(16¢) 5-Clo-N-(3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)-2- metoxybenzensulfonamit

Hop chit néu & d& muc nay (73mg, hiéu sudt: 44%) thu dugc bang phuong
phép diéu ché néu trong Vi du (1d) st dung 7-amino-3,4-dimetyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)- on (84mg, 0,41 mmol) thu dugc trong Vi
du (16b) va 5-clo-2-metoxybenzensulfonyl clorua (111mg, 0,46mmol).

Phé 1H NMR (CDCI3, 400MHz) 5: 8,36-8,32 (2H, m), 7,74 (1H, d, J = 3,1
Hz), 7,46 (1H, dd, J = 8,9, 2,7 Hz), 7,06 (1H, brs), 7,00 (1H, d, J = 8,5 Hz), 4,51
(1H, dd, J = 12,8, 5,5 Hz), 4,26 (1H, d, ] = 12,8 Hz), 4,08 (3H, s), 3,73-3,67 (1H,
m), 3,17 (3H, s), 1,30 (3H, d, ] = 6,7 Hz).

Phd MS (ES/APCI+): 412 (M+H), 414 (M+2+H).

(Vi du 17) N-(3,4-Dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[ 3,2-

f][1,4]oxazepin-7-yl)-5-flo-2- metoxybenzensulfonamit

OCH,
F 381 N N
0*~%0 | )—CH3
N
N™ O

Hop chit néu & d& muc nay (78mg, hiéu suét: 50%) thu dugc bang phuong
phap néu trong Vi du (1d) st dung 7-amino-3,4-dimetyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (83mg, 0,40mmol) thu dwgc trong Vi du (16b) va 5-flo-2-

metoxybenzensulfonyl clorua (104mg, 0,46mmol).
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Phé 1H NMR (CDCI3, 400MHz) 3: 8,36-8,31 (2H, m), 7,49 (1H, dd, J = 7,6,
3,4 Hz), 7,24-7,20 (1H, m), 7,08 (1H, br s), 7,02 (1H, dd, ] = 9,2, 4,3 Hz), 4,51 (1H,
dd, J=12,5, 5,2 Hz), 4,25 (1H, d, ] = 12,8 Hz), 4,08 (3H, s), 3,73-3,66 (1H, m),
3,16 BH, s), 1,29 (3H, d, ] =7,3 Hz).

Phd MS (ES/APCIT): 396 (M+H).

(Vi du 18) 5-Clo-N-[(3S)-3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit

OCH;
Cl ssINA N
0*°0 | )—CH3
N
N~ "o

(18a) (25)-2-[(2,4-Dimetoxybenzyl)amino]propan-1-ol

Hop chit néu & & muc nay (2,98g, hiéu sut: 99%) thu dugc bang phuong
phép diéu ché dugc md ta trong Vi du (8a) sit dung 2,4-dimetoxybenzaldehyt
(2,22g, 13,4mmol) va (2S)-2-aminopropan-1-ol (1g, 13,3mmol).

Phé 1H NMR (CDCI3, 400MHz) &: 7,13 (1H, d, ] = 7,9 Hz), 6,50-6,42 (2H,
m), 3,85-3,79 (7H, m), 3,77-3,60 (3H, m), 3,26 (1H, dd, J = 10,6, 6,4 Hz), 2,84-2,76
(IH, m), 1,06 (3H, d, J = 6,7 Hz).

(18b) (3S)-4-(2,4-Dimetoxybenzyl)-3-metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on

Hop chit néu & & muc nay (781,8mg, hiéu sudt cho hai bu6c: 60%) thu
duoc bang phuong phap diéu ché dugc md ta trong cac Vi du (1a) va (1b) st dung
axit 2-clo-5-nitropyridin-3-carboxylic (700mg, 3,46mmol) va (2S)-2-[(2,4-
dimetoxybenzyl)amino]propan-1-ol (785mg, 3,49mmol) thu dugc trong Vi du
(18a).

Phé 'H NMR (CDCI3, 400MHz) &: 9,62-9,61 (1H, m), 9,20 (1H, d, J=3,0
Hz), 7,33 (1H, d, ] = 8,5 Hz), 6,50-6,47 (2H, m), 4,95 (1H, d, J = 14,6 Hz), 4,65-
4,55 (2H, m), 4,31 (1H, d, J = 12,8 Hz), 4,04-3,97 (1H, m), 3,84 (3H, s), 3,81 (3H,
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s), 1,23 (3H, d, J = 6,7 Hz).

(18¢) (3S)-3-Metyl-7-nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Péi v6i dung dich chta (3S)-4-(2,4-dimetoxybenzyl)-3-metyl-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (450mg, 1,21mmol) thu dugc trong Vi
du (18b) va anisol (0,2mL, 1,8mmol) trong clorofom (SmL), axit trifloaxetic (3mL,
39mmol) va axit triflometansulfonic (0,2mL, 2,3mmol) dugc bd sung, va hdn hop
dwoc khudy & nhiét 6 trong phong trong 1 gid. Hon hop phan tmg dugc cb trong
diéu kién ap suét giam, va hdn hgp c6 dic duge pha lodng bﬁng cach bd sung
clorofom, dwgc rira bing dung dich nuréc bao hda natri bicacbonat va dung dich
nudc bio hoa natri clorua, va duge 1am khan trén natri sulfat khan. Sau khi loc,
dung mdi duoc cét loai trong didu kién 4p suét giam. Ddi véi phén cin, diisopropyl
ete dugc bd sung, va chét rin két tia dugc thu gom bang céch loc, duoc rita bang
diisopropyl ete, va sau d6 dugc lam kho @8 thu dwoc hop chit néu & dé muc nay

(228mg, hiéu suét: 85%).

Phé 'H NMR (CDCI3, 400MHz) 6: 9,49-9,47 (1H, m), 9,26-9,24 (1H, m),
6,49 (1H, br s), 4,60 (1H, d, J =12,1 Hz), 4,47-4,40 (1H, m), 4,02-3,94 (1H, m),
1,42-1,39 (3H, m).

(18d) (3S)-3,4-Dimetyl-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-
5(2H)-on

Déi v6i dung dich chira (3S)-3-metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (228mg, 1,02mmol) thu dugc trong Vi du (18c) trong
N,N-dimetylformamit (SmL), natri hydrua (néng do 63%, 53mg, 1,39mmol) duoc
bd sung trong diéu kién 1am mat bing d4, va hdn hop duge khudy & nhiét d trong
phong trong 20 phut. Sau d6, hdn hop duge lam mat trong bé nudc da. Metyl iodua
(0,127mL, 2,04mmol) dugc bd sung vao d6, va hdn hop dugc khudy & nhiét do
trong phong trong 1 gi& va 45 phit. Hon hgp phén tng duoc pha lodng bing cach
b sung etyl axetat, dugc rira bang dung dich nuéc 5% natri clorua ba 1an, va dugc
lam khan trén natri sulfat khan. Sau khi loc, dung moi dugc ct loai trong didu kién
4p suét giam, va phan cin dugc tinh ché trong thiét bi sic ky cot ty dong (n-

hexan/etyl axetat = 100/0 - 0/100), thu dugc hop chét nhu néu & d& muc nay
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(160mg, hiéu suit: 66%).

Phé 'H NMR (CDCI3, 400MHz) 8: 9,59 (1H, d, J = 3,0 Hz), 9,22-9,21 (1H,
m), 4,70 (1H, dd, J = 12,8, 5,5 Hz), 4,47 (1H, d, ] = 12,8 Hz), 3,84-3,77 (1H, m),
3,25 (3H, s), 1,36 (3H, d, ] = 7,3 Hz).

(18e) (3S)-7-Amino-3,4-dimetyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on

Hop chét néu & dé muc nay (175mg, hiéu sut: dinh lwong) thu dugc bing
phuong phép diéu ché dugc mb ta trong Vi du (3¢) st dung (35)-3,4-dimetyl-7-
nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (160mg, 0,67mmol) thu dugc
trong Vi du (18d).

Phé 1H NMR (CD30D, 400MHz) 3: 7,87-7,85 (1H, m), 7,79-7,78 (1H, m),
5,47-5,44 (1H, m), 4,45-4,39 (1H, m), 4,22 (1H, d, J = 12,8 Hz), 3,92-3,84 (2H, m),
3,15 (3H, s), 1,32-1,23 (3H, m).

(18f) 5-Clo-N-[(3S)-3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Hop chét néu & dé muc nay (87mg, hidu suét: 63%) thu dugc bing phuong
phap néu trong Vi du (1d) st dung (3S)-7- amino-3,4-dimetyl-3,4-
dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (69mg, 0,34mmol) thu dugc trong Vi
du (18e) va 5-clo-2-metoxybenzensulfonyl clorua (91mg, 0,38mmol).

Phd 1H NMR (CDCIl3, 400MHz) 6: 8,34 (2H, dd, J = 12,1, 2,4 Hz), 7,74
(1H, d,J=2,4 Hz), 7,46 (1H, dd, J = 8,8, 2,7 Hz), 7,10 (1H, s), 7,00 (1H, d, J = 9,1
Hz), 4,51 (1H, dd, J = 12,8, 5,5 Hz), 4,26 (1H, d, J = 12,8 Hz), 4,07 (3H, s), 3,74-
3,66 (1H, m), 3,17 (3H, s), 1,30 (3H, d, ] = 7,3 Hz).

Phd MS (ES/APCI+): 412 (M+H), 414 (M+2+H).

(Vi du 19) N-[(3S)-3,4-Dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-5-flo-2- metoxybenzensulfonamit
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Hop chit néu & d& muc nay (81mg, hiéu sudt: 61%) thu dugc bang phuong
phap néu trong Vi du (1d) st dung (3S)-7- amino-3,4-dimetyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin- 5(2H)-on (69mg, 0,34mmol) thu dugc trong Vi

du (18¢) va 5-flo-2-metoxybenzensulfonyl clorua (88mg, 0,39mmol).

Phé 'H NMR (CDCI3, 400MHz) 5: 8,34 (2H, dd, J = 14,9, 2,7 Hz), 7,49
(1H, dd, ] = 7,9, 3,0 Hz), 7,24-7,19 (1H, m), 7,08 (1H, s), 7,02 (1H, dd, J = 9,1, 4,3
Hz), 4,51 (1H, dd, ] = 12,8, 5,5 Hz), 4,25 (1H, d, ] = 12,8 Hz), 4,07 (3H, s), 3,73-
3,66 (1H, m), 3,16 (3H, s), 1,29 (3H, d, ] = 6,7 Hz).

Phd MS (ES/APCIT): 396 (M+H).

(Vi du 20) 5-Clo-N-[(3R)-3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
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(20a) (2R)-2-[(2,4-Dimetoxybenzyl)amino]propan-1-ol

Hop chit néu & d& myc nay (3,10g, hiéu sut: dinh luong) thu duge bing
phuong phép diéu ché duoc mo ta trong Vi du (8a) st dung 2,4-
dimetoxybenzaldehyt (2,25g, 13,5mmol) va (2R)-2-aminopropan-1-ol (1,02g,
13,6mmol).

Phé LH NMR (CDCI3, 400MHz) &: 7,13 (1H, d, ] = 7,9 Hz), 6,50-6,42 (2H,
m), 3,86-3,79 (7H, m), 3,77-3,61 (3H, m), 3,26 (1H, dd, J = 10,6, 6,4 Hz), 2,84-2,76
(1H, m), 1,06 (3H, d, ] = 6,1 Hz).
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(20b) (3R)-4-(2,4-Dimetoxybenzyl)-3-metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on

Hop chét néu & dé muc nay (783mg, hiéu sudt cho hai budc: 61%) thu dugc
str dung axit 2-clo-5-nitropyridin-3-carboxylic (700mg, 3,46mmol) va (2R)-2-[(2,4-
dimetoxybenzyl)amino]propan-1-ol (778mg, 3,45mmol) thu dugc trong Vi du
(20a).

Phé H NMR (CDCI3, 400MHz) 8: 9,62 (1H, d, J =3,0 Hz), 9,20 (1H, d, J =
3,0 Hz), 7,33 (1H, d, ] =8,5 Hz), 6,50-6,47 (2H, m), 4,95 (1H, d, J = 14,0 Hz), 4,65-
4,54 (2H, m), 4,31 (1H, d, J = 13,4 Hz), 4,04-3,97 (1H, m), 3,84 (3H, s), 3,81 (3H,
s), 1,23 3H, d, J = 7,3 Hz).

(20¢) (3R)-3,4-Dimetyl-7-nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on

Hop chét néu & dé muc nay (120mg, hiéu sudt cho hai budc: 48%) thu duoc
bang phuong phap diéu ché dugc mé ta trong cac Vi du (18¢) va (18d) sir dung
(3R)-4-(2,4- dimetoxybenzyl)-3-metyl-7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (390mg, 1,04mmol) thu dugc trong Vi du (20b).

Phé 'H NMR (CDCI3, 400MHz) 3: 9,59 (1H, d, ] =2,4 Hz), 9,21 (1H, d,J =
2,4 Hz), 4,70 (1H, dd, ] = 13,1, 5,2 Hz), 4,47 (1H, d, J = 13,1 Hz), 3,84-3,77 (1H,
m), 3,25 (3H, s), 1,36 (3H, d, ] = 6,7 Hz).

(20d) (3R)-7-Amino-3,4-dimetyl-3,4-dihydropyrido[3,2-f][ 1,4 ]oxazepin-
5(2H)-on

Hop chét néu ¢ dé muc nay (87,9mg, hi¢u suét: 84%) thu dugc bang phwong
phap diéu ché duge mo ta trong Vi du (1c) st dung (3R)-3,4-dimetyl-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (120mg, 0,51mmol) thu dugc trong Vi
du (20c).

Phd 1H NMR (CD30D, 400MHz) 6: 7,86 (1H, d, J =3,0 Hz), 7,79 (1H, d,J
=3,0 Hz), 4,42 (14, dd, J = 12,5, 7,0 Hz), 4,22 (1H, dd, ] = 12,5, 1,5 Hz), 3,93-3,86
(1H, m), 3,15 (3H, s), 1,27 (3H, d, ] = 6,7 Hz).

(20¢) 5-Clo-N-[(3R)-3,4-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
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Hop chit néu & @& muc nay (82mg, hiéu suét: 96%) thu dugc bing phuong
phép néu trong Vi du (1d) st dung (3R)-7- amino-3,4-dimetyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (43mg, 0,21mmol) thu dugc trong Vi
du (20d) va 5-clo-2-metoxybenzensulfonyl clorua (58mg, 0,24mmol).

Phé 1H NMR (CDCI3, 400MHz) 8: 8,33 (2H, dd, J = 8,8, 2,7 Hz), 7,73 (1H,
d, J=3,0 Hz), 7,46 (1H, dd, J = 8,8, 2,7 Hz), 7,02-6,97 (2H, m), 4,51 (1H, dd, J =
12,8, 5,5 Hz), 4,26 (1H, d, J = 12,8 Hz), 4,09 (3H, s), 3,73-3,67 (1H, m), 3,16 (3H,
s), 1,30 (3H, d, J = 6,7 Hz). Phé MS (ES/APCI+): 412 (M+H), 414 (M+2+H).

(Vi du 21) N-[(3R)-3,4-Dimetyl-5-o0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-5-flo-2-metoxybenzensulfonamit
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Hop chit néu & ¢& muc nay (74mg, hi€u suét: 90%) thu dugc bing phuong
phép néu trong Vi du (1d) sir dung (3R)-7- amino-3,4-dimetyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (43mg, 0,21mmol) thu dugc trong Vi
du (20d) va 5-flo-2-metoxybenzensulfonyl clorua (56mg, 0,25mmol).

Phé 'H NMR (CDCI3, 400MHz) &: 8,33 (2H, dd, J = 12,5, 2,7 Hz), 7,49
(1H, dd, J =7,3, 3,0 Hz), 7,24-7,19 (1H, m), 7,04-7,00 (2H, m), 4,51 (1H, dd, J =
12,8, 5,5 Hz), 4,25 (1H, d, J = 12,8 Hz), 4,08 (3H, s), 3,72-3,66 (1H, m), 3,16 (3H,
s), 1,29 (3H, d, ] = 6,7 Hz).

Phé MS (ES/APCIT): 396 (M+H).

(Vi du 22) 5-Clo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit
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(22a) (3S)-7-Amino-4-(2,4-dimetoxybenzyl)-3-metyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on

Déi v6i hdn hop bao gdm (3S)-4-(2,4-dimetoxybenzyl)-3- metyl-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (330mg, 0,88mmol) thu dugc trong Vi
du (18b) trong tetrahydrofuran (4mL) va metanol (4mL), niken(II) clorua
hexahydrat (432mg, 1,82mmol) dugc bd sung. Sau d6, hdn hop duge 1dm mét trong
bé nuée da. Natri borohydrua (134mg, 3,54mmol) dugc bd sung vao d6 trong 10
phut, va sau d6, hdn hop duoc khudy & nhiét do trong phong trong 2 gid. Hon hop
phan tmg dugc pha lodng bing cach bd sung axeton, sau d6 Celite 545(R) (xép xi
0,6 g) dugc bd sung vao d6, va hdn hop duge khudy & nhiét do trong phong trong 1
gidr. Hon hop phan tng dugc loc, va dung méi trong dich loc duoc cit loai trong
diéu kién 4p suét giam, thu dugc hop chét néu & dé muc nay (303mg, hiéu suét:

dinh lugng).

Phé H NMR (CDCI3, 400MHz) é: 8,10 (1H, d, J =3,0 Hz), 7,89 (1H, d, ] =
3,0 Hz), 7,31-7,26 (1H, m), 6,49-6,44 (2H, m), 4,93 (1H, d, J = 14,6 Hz), 4,57 (1H,
d,J=14,6 Hz), 4,38 (1H, dd, J = 12,8, 5,8 Hz), 4,12 (1H, d, ] = 12,8 Hz), 4,00-3,74
(7H, m), 3,57 (2H, brs), 1,21 (3H, d, J = 7,3 Hz).

(22b) 5-Clo-N-[(3S)-4-(2,4-dimetoxybenzyl)-3-metyl-5-ox0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit

Dbi v6i hdn hop bao gdm (3S)-7-amino-4-(2,4- dimetoxybenzyl)-3-metyl-
3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (150mg, 0,44mmol) thu dugc
trong Vi du (22a) va pyridin (3mL, 37mmol), 5-clo-2- metoxybenzensulfonyl
clorua (121mg, 0,50mmol) dugc bd sung, va hdn hop duge khudy & 80°C trong 1
gi trong bé dau. Hon hop phan img dwgc 1am mét va sau d6 duoc ¢ dudi ap subt

giam, va phﬁn can dugc tinh ché trong thiét bi sic ky cot tu dong (etyl
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axetat/metanol = 100/0 - 85/15), thu dwoc hop chit néu & ¢ myc nay (200mg, hiéu
suit: 83%).

Phé 'H NMR (CDCI3, 400MHz) 3: 8,38 (1H, d, J =2,4 Hz), 8,31 (1H,d,J =
2,4Hz), 7,74 (1H, d,J = 2,4 Hz), 7,47 (1H, dd, ] =9,1, 2,4 Hz), 7,21 (1H, d, ] = 9,1
Hz), 7,01 (1H, d, J = 9,1 Hz), 6,92 (1H, s), 6,47-6,43 (2H, m), 4,91 (1H, d, J = 15,2
Hz), 4,51-4,41 (2H, m), 4,15-4,11 (1H, m), 4,09 (3H, s), 3,85-3,80 (1H, m), 3,80-
3,79 (6H, m), 1,17 (3H, d, ] = 6,7 Hz).

(22¢) 5-Clo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]benzensulfonamit

Déi v6i dung dich chtra 5-clo-N-[(3S)-4-(2,4- dimetoxybenzyl)-3-metyl-5-
0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
(200mg, 0,36mmol) thu dugc trong Vi du (22b) va anisol (0,1mL, 0,9mmol) trong
clorofom (3mL), axit trifloaxetic (1mL, 13mmol) va axit triflometansulfonic
(0,1mL, 1,1mmol) dugc bd sung, va hdn hop duge khudy & nhiét do trong phong
trong 1 gi. Hon hop phén tmg dugce o trong didu kién 4p suét giam, va sau do,
phin cin dugc pha loing bang clorofom, dugc rira bing dung dich nuéc bao hoa
natri bicacbonat va dung dich nuéc bao hoa natri clorua, va dugce 1am khan trén
natri sulfat khan. Sau khi loc, dung méi dugc cét loai trong diéu kién &p sut giam.
Déi voi phan cin, diisopropyl ete dugc b sung, va chit rin két tha duoc thu gom
bang céach loc, dugc rira bang diisopropyl ete, va sau d6 dugc lam kho dé thu duge
hop chit néu & d& muc nay (105mg, hiéu sudt: 72%).

Phé 'H NMR (CDCI3, 400MHz) &: 8,31 (1H, d, J =3,0 Hz), 8,22 (1H,d,J =
2,4 Hz), 7,74 (1H, d, ] = 2,4 Hz), 7,47 (1H, dd, J = 9,1, 2,4 Hz), 7,02-6,95 (2H, m),
6,10 (1H, brs), 4,41 (1H, d, J = 12,1 Hz), 4,23 (1H, dd, J = 12,8, 7,3 Hz), 4,08 (3H,
s), 1,31 BH, d, ] = 6,7 Hz).

Phd MS (ES/APCI+): 398 (M+H), 400 (M+2+H).

(Vi du 23) 5-Flo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit
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(23a) N-[(3S)-4-(2,4-Dimetoxybenzyl)-3-metyl-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-5- flo-2-metoxybenzensulfonamit

Déi v6i hdn hop bao gdm (38)-7-amino-4-(2,4-dimetoxybenzyl)-3-metyl-
3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (150mg, 0,44mmol) thu dugc
trong Vi du (22a) va pyridin (3mL, 37mmol), 5-flo-2- metoxybenzensulfonyl clorua
(120mg, 0,53mmol) dugc bd sung, va hdn hop dugc khudy & 80°C trong 2 gior va 20
phut trong bé dau. Hén hop phan tng dugc lam mét va sau d6 duge co dudi ap suét
giam, va phin c3n dugc tinh ché trong thiét bi sic ky cot tu dong (etyl
axetat/metanol = 100/0 - 85/15), thu dwoc hop chét néu & d& muc nay (189mg, hiéu
suit: 81%).

Phé TH NMR (CDCI3, 400MHz) ¢: 8,39 (1H, d, J = 3,0 Hz), 8,30-8,29 (1H,
m), 7,50 (1H, dd, J = 7.9, 3,0 Hz), 7,31-7,20 (2H, m), 7,03 (1H, dd, ] = 9,1, 3,6 Hz),
6,95 (1H, br s), 6,46-6,44 (2H, m), 491 (1H, d, J = 14,6 Hz), 4,49 (1H, d, ] = 14,6
*Hz), 4,43 (1H, dd, ] = 12,8, 5,5 Hz), 4,16-4,11 (1H, m), 4,09 (3H, s), 3,84-3,79 (7H,
m), 1,16 (3H, d, J = 6,7 Hz).

(23b) 5-Flo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]benzensulfonamit

Déi v6i dung dich chira N-[(3S)-4-(2,4-dimetoxybenzyl)-3-metyl-5-oxo-
2,3.4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-flo-2-metoxybenzensulfonamit
(189mg, 0,35mmol) thu dugc trong Vi dy (23a) va anisol (0,1mL, 0,9mmol) trong
clorofom (3mL), axit trifloaxetic (1ImL, 13mmol) va axit triflometansulfonic
(0,1mL, 1,Immol) dugc bd sung, va hdn hop duoc khudy & nhiét do trong phong
trong 1 gid. Hon hop phan tng dugc cd trong didu kién 4p suét giam, va sau do,
phin cin dugc pha lodng bing clorofom, dugc rira bing dung dich nudc bdo hoa

natri bicacbonat va dung dich nuGe bdo hoa natri clorua, va dugc 1am khan trén
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natri sulfat khan. Sau khi loc, dung méi duoc ct loai trong didu kién 4p sudt giam.
Dbi voi phan cin, diisopropyl ete dugc b sung, va chit ran két tiia dugc thu gom
bang cach loc, dugc rira bang diisopropyl ete, va sau d6 dugc 1am kho dé thu duoc
hop chét néu & d& muyc nay (73,1mg, hiéu sudt: 54%).

Phé H NMR (CDCI3, 400MHz) 8: 8,31 (1H,d,J=2,4 Hz), 8,23 (1H, d,J =
2,4 Hz), 7,49 (1H, dd, J = 7,6, 3,3 Hz), 7,25-7,20 (1H, m), 7,07-7,00 (2H, m), 6,14
(1H, brs), 4,41 (1H, d, J = 11,5 Hz), 4,22 (1H, dd, ] = 12,8, 7,3 Hz), 4,07 (3H, s),
3,88-3,82 (1H, m), 1,30 (3H, d, J = 7,3 Hz).

Phd MS (ES/APCI): 382 (M+H).

(Vi du 24) 5-Clo-N-[(3S)-3-etyl-4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]Joxazepin-7-yl]-2- metoxybenzensulfonamit

OCH;,
N
Cl I
o*™*o [ | )_\

(24a) (25)-2-[(2,4-Dimetoxybenzyl)amino]butan-1-ol

Hop chét néu & dé muc nay (2,54g, hiéu sudt: 97%) thu dugc bing phuong
phap diéu ché dugc mo ta trong Vi du (8a) sir dung 2,4-dimetoxybenzaldehyt
(1,81g, 10,9mmol) va (2S)-2-aminobutan-1-ol (0,98g, 1 1,0mmol).

Phé 'H NMR (CDCI3, 400MHz) &: 7,12 (1H, d, J = 8,5 Hz), 6,48-6,41 (2H,
m), 3,83 (3H, s), 3,80 (3H, s), 3,71 (2H, s), 3,66 (1H, dd, J = 10,3, 4,3 Hz), 3,31
(1H, dd, J = 10,3, 6,1 Hz), 2,60-2,52 (1H, m), 1,54-1,38 (2H, m), 0,90 (3H, t,J =
7,3 Hz).

(24b) (3S)-7-Bromo-4-(2,4-dimetoxybenzyl)-3-etyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (379mg, hiéu sudt cho hai buéc: 78%) thu dugc
bing phuong phép diéu ché dugc mo ta trong cac Vi du (1a) va (1b) sir dung 5-
bromo-2- clopyridin-3-axit carboxylic (500mg, 2,11mmol) va (25)-2-[(2,4-
dimetoxybenzyl)amino]butan-1-ol (506mg, 2,11mmol) thu dugc trong Vi du (24a).
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Phd 1H NMR (CDCI3, 400MHz) 3: 8,90 (1H, d, J =2,4 Hz), 8,38 (1H, d, J =
2,4 Hz), 7,34-7,31 (1H, m), 6,49-6,46 (2H, m), 5,08 (1H, d, J = 14,6 Hz), 4,62 (1H,
dd, J=13,1, 5,2 Hz), 4,41 (1H, d, ] = 14,6 Hz), 4,11-4,09 (1H, m), 3,83 (3H, s),
3,81 (3H, s), 3,69-3,63 (1H, m), 1,62-1,52 (2H, m), 1,00 (3H, t, J = 7,3 Hz).

(24c¢) (3S)-7-Bromo-3-etyl-4-metyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on

Hop chét néu & dé muc nay (85,1mg, hiéu sut cho hai budc: 66%) thu duoc
bang phuong phap diéu ché dugc md ta trong cac Vi du (18c) va (18d) st dung
(3S)-7-bromo-4-(2,4-dimetoxybenzyl)-3-etyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (189mg, 0,45mmol) thu dugc trong Vi du (24b).

Phé 'H NMR (CDCI13, 400MHz) &: 8,86 (1H, d, J =2,4 Hz), 8,39 (1H,d,J =
2,4 Hz), 4,72 (1H, dd, J = 13,1, 5,2 Hz), 4,30 (1H, d, J = 12,8 Hz), 3,48-3,41 (1H,
m), 3,22 (3H, s), 1,72-1,64 (2H, m), 1,05 (3H, t, J = 7,6 Hz). (24d) 5-Clo-N-[(3S)-3-
ety1-4-metyl-5-oxo-2,3,4,5-tetrahydr0pyrido[3,2-f][1,4]oxazepin-7-yl]-2;
metoxybenzensulfonamit

Hop chit néu & d& muc nay (63,2mg, hiéu suét: 50%) thu dugc bang phuong
phap diéu ché dugc mo ta trong Vi du (5d) st dung (3S)-7-bromo-3-etyl-4-metyl-
3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (85,1mg, 0,30mmol) thu dugc
trong Vi du (24c) va 5-clo-2-metoxybenzensulfonamit (75,8mg, 0,34mmol) thu
dugc trong Vi du (5a).

Phé 'H NMR (CDCI3, 400MHz) &: 8,39-8,31 (2H, m), 7,74 (1H, d,J=3,0
Hz), 7,46 (1H, dd, J = 8,8, 2,7 Hz), 7,13 (1H, br s), 6,99 (1H, d, J = 9,1 Hz), 4,67
(1H, dd, J = 13,4, 5,5 Hz), 4,22 (1H, d, J = 12,8 Hz), 4,07 (3H, s), 3,43-3,37 (1H,
m), 3,19 (3H, s), 1,70-1,60 (2H, m), 1,02 (3H, t, J = 7,3 Hz).

Phb MS (ES/APCI+): 426 (M+H), 428 (M+2+H).

(Vi du 25) 5-Clo-N-[(3S)-3-etyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
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Hop chit néu & d& muc nay (133mg, hiéu suét cho hai budc: 72%) thu duge
bang phuong phép diéu ché dugc md ta trong cac Vi du (5d) va '(9) str dung (35)-7-
bromo-4- (2,4-dimetoxybenzyl)-3-etyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-
5(2H)-on (189mg, 0,45mmol) thu duoc trong Vi du (24b) va 5-clo-2-

metoxybenzensulfonamit (104mg, 0,47mmol) thu dugc trong Vi du (5a).

Phé [HNMR (CDCI3, 400MHz) &: 8,31 (1H, d,J =2,4 Hz), 8,25 (1H,d,J =
3,0 Hz), 7,75 (1H, d, ] = 3,0 Hz), 7,47 (1H, dd, J = 9,1, 2,4 Hz), 7,29-7,25 (1H, m),
7,00 (1H, d, J=9,1 Hz), 6,27 (1H, br s), 4,42 (1H, d, J = 12,8 Hz), 4,33 (1H, dd, J =
12,8, 6,7 Hz), 4,07 (3H, s), 3,59-3,53 (1H, m), 1,73-1,60 (2H, m), 1,05 3H, t, J =
7,3 Hz).

Phb MS (ES/APCI+): 412 (M+H), 414 (M+2+H).

(Vi du 26) 5-Clo-2-metoxy-N-[(3S)-5-0x0-3-(propan-2-yl)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

H H
N CH
Cl >S< z 3
Ol ~O ~ | ﬁ
N“ "o CH,

(26a) (25)-2-[(2,4-Dimetoxybenzyl)amino]-3-metylbutan-1-ol

Hop chét néu ¢ d& muc nay (2,53g, hiéu suét: 99%) thu dugc bing phuong
phap diéu ché dugc mo ta trong cac Vi du (8a) sir dung 2,4-dimetoxybenzaldehyt
(1,68g, 10,9mmol) va (28)-2-amino-3-metylbutan-1-ol (1,04g, 10,1mmol).

Phé IH NMR (CDCI3, 400MHz) &: 7,11 (1H, d, J = 7,9 Hz), 6,50-6,42
(2H, m), 3,88-3,81 (7H, m), 3,71 (2H,d, J = 4,3 Hz), 3,65 (1H, dd, ] = 10,3, 4,3 Hz),
3,35 (1H, dd, J = 10,3, 6,7 Hz), 2,40-2,35 (1H, m), 1,84-1,73 (1H, m), 0,95 3H, d, ]
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= 6,7 Hz), 0,89 (3H, d, ] = 6,7 Hz).

(26b) (3S)-7-Bromo-4-(2,4-dimetoxybenzyl)-3-(propan-2-yl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (1,43, hiéu suit cho hai budc: 77%) thu dugc
bing phwong phap diéu ché duge mo ta trong cac Vi du (1a) va (1b) st dung 5-
bromo-2- clopyridin-3-axit carboxylic (1,00g, 4,23mmol) va (25)-2-[(2,4-
dimetoxybenzyl)amino]-3-metylbutan-1-ol (1,07g, 4,22mmol) thu dugc trong Vi du
(26a).

Phé THNMR (CDCI3, 400MHz) 5: 8,84 (1H, d, J=2,4 Hz), 8,37 (1H, d,J =
2,4 Hz), 7,38-7,35 (1H, m), 6,50-6,43 (2H, m), 5,33 (1H, d, J = 14,0 Hz), 4,66 (1H,
dd, J=12,8, 5,5 Hz), 4,17-4,11 (1H, m), 4,00 (1H, d, J = 12,8 Hz), 3,83 (3H, s),
3,81 (3H, s), 3,40 (1H, dd, T = 10,9, 5,5 Hz), 1,85-1,78 (1H, m), 1,05 (3H, d, 1= 6,7
Hz), 1,02 (3H, d, ] = 6,7 Hz).

(26¢) 5-Clo-2-metoxy-N-[(3S)-5-0x0-3-(propan-2-yl)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

Hop chét néu & & muc nay (186mg, hiéu suét cho hai buéc: 53%) thu dugc
bing phuwong phép diéu ché duge mo t trong céc Vi du (5d) va (9) sir dung (3S)-7-
bromo-4- (2,4-dimetoxybenzyl)-3-(propan-2-yl)-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (355mg, 0,82mmol) thu dwoc trong Vi du (26b) va 5-clo-
2-metoxybenzensulfonamit (199mg, 0,90mmol) thu dugc trong Vi du (5a).

Phé 1H NMR (CDCI3, 400MHz) &: 8,29 (2H, dd, J = 16,4,3,0 Hz), 7,75
(1H, d, ] = 2,4 Hz), 7,47 (1H, dd, J = 8,8, 2,7 Hz), 7,10 (1H, s), 7,00 (1H, d, J = 8,5
Hz), 6,36-6,33 (1H, m), 4,47-4,39 (2H, m), 4,07 (3H, s), 3,35-3,29 (1H, m), 1,95-
1,88 (1H, m), 1,08-1,00 (6H, m). Phd MS (ES/APCI+): 426 (M+H), 428 (M+2+H).

(Vi du 27) 5-Clo-N-[(3S)-3-(hydroxymetyl)-5-ox0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit
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(27a) (2R)-3-(Benzyloxy)-2-[(2,4- dimetoxybenzyl)amino]propan-1-ol

Hop chit néu & d& muc nay (4,18g, hiéu suét: dinh lugng) thu dugce béng
phwong phap didu ché duge mo ta trong Vi du (8a) st dung 2,4-
dimetoxybenzaldehyt (2,00g, 12,0mmol) va (2R)-2-amino-3-(benzyloxy)propan-1-
ol (2,18¢g, 12,0mmol).

Phé 1H NMR (CDCI3, 400MHz) 8: 7,36-2,26 (5H, m), 7,12 (1H, d,J =7,8
Hz), 6,45-6,42 (2H, m), 4,46 (2H, s), 3,81-3,68 (9H, m), 3,52 (2H, d, ] = 5,9 Hz),
3,44 (1H, dd, J = 11,0, 4,3 Hz), 2,95-2,90 (1H, m).

(27b) N-[(2R)-1-(Benzyloxy)-3-hydroxypropan-2-yl]-2- clo-N-(2,4-
dimetoxybenzyl)-5-nitropyridin-3- carboxamit

Pbi v6i huyén phi chira 2-clo-5-nitropyridin-3-axit carboxylic (1,21g,
5,97mmol) trong metylen clorua (30mL), oxalyl clorua (0,64mL, 7,5mmol) va N,N-
dimetylformamit (0,024mL, 0,31mmol) dugc bd sung & nhiét do trong phong, va
hdn hop duoc khudy & ciing nhiét do nhur trén trong 30 phut. Hon hgp phan tng
duogc cb trong diéu kién ap suit giam dé tao ra san phim thd axit 2-clo-5-
nitropyridin-3-carboxylic clorua. Déi v6i dung dich chira (2R)-3- (benzyloxy)-2-
[(2,4-dimetoxybenzyl)amino]propan-1-ol (1,98g, 5,97mmol) thu dugc trong Vi du
(27a) va N,N-diisopropyletylamin (2,05mL, 12,1mmol) trong tetrahydrofuran
(15mL), dung dich chira sin phim tho axit 2-clo-5-nitropyridin-3-carboxylic clorua
trong tetrahydrofuran (15mL) dugc bd sung trong 10 phut trong diéu kién 1am mat
bing d4, va hdn hop dugc khudy & cing nhiét do nhu trén trong 10 phut. Ddi véi
hdn hop phan mg nay, nudce (0,05mL) dugce b sung, va sau d6, hdn hop duge cd
trong didu kién ap suét giam. Hon hop co dic duge pha loang bang cach bd sung
nudc, sau d6 chiét bing etyl axetat. L6p hitu co duoc ria bang nude va dung dich

nudce bdo hoa natri clorua va dugc 1am khan trén magie sulfat khan. Sau khi loc,
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dung moi dugc cit loai trong diéu kién ap sudt giam, va phén cidn dugc tinh ché
bang sic ky cot silicagel (n-hexan/etyl axetat = 3/2 - 2/3), thu dugc hop chét néu &
d& muc nay (2,74g, hiéu suét: 89%).

Phé 'H NMR (CDCI3, 400MHz) 3: 9,21-9,18 (1H, m), 8,59-8,25 (1H, m),
7,58-6,98 (6H, m), 6,54-6,30 (2H, m), 4,97-2,83 (14H, m).

(27¢) (3S)-3-[(Benzyloxy)metyl]-4-(2,4-dimetoxybenzyl)- 7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Dung dich chira natri bis(trimetylsilyl)amit trong tetrahydrofuran (khoang
1,9 mol/L, 4,2mL, 8,0mmol) dugc pha lodng bang tetrahydrofuran (130mL). Dung
dich chira N-[(2R)-1-(benzyloxy)-3-hydroxypropan-2-yl]-2-clo-N-(2,4-
dimetoxybenzyl)-5-nitropyridin-3-carboxamit (2,73 g, 5,29mmol) thu dugc trong Vi
du (27b) trong tetrahydrofuran (130mL) dugc b sung vao d6 trong 40 phut trong
didu kién 1am méat bing d4, va hdn hop duge khudy & cliing nhiét 6 nhu trén trong
10 phat va duoc tiép tuc khudy & nhiét d6 trong phong trong 40 phut. Déi véi hén
hop phan tng nay, dung dich nudc bdo hoa amoni clorua (50mL) dugc b sung, va
sau d6, hdn hop duoc co con xép xi 1/5 luong dung dich dudi ap sudt giam. Hon
hop cb dic dugce pha lodng bing cach bd sung nudc, sau d6 chiét bing etyl axetat
hai 1an. Lép hitu co duge rira bing nuée va dung dich nuée bao hoa natri clorua va
dugc lam khan trén magie sulfat khan. Sau khi loc, dung moéi dugc cit loai trong
didu kién 4p suét giam, va phan cin duge tinh ché bang sic ky cot silicagel (n-
hexan/etyl axetat = 1/1), thu dugc hop chét néu & dé muc nay (1,93g, hidu suét:
76%).

Phé H NMR (CDCI3, 400MHz) 3: 9,53 (1H, d, J =3,1 Hz), 9,12 (1H,d,J =
3,1 Hz), 7,35-7,19 (6H, m), 6,49-6,46 (2H, m), 5,06 (1H, d, J = 14,1 Hz), 4,88 (1H,
dd,J=12,9, 5,1 Hz), 4,52 (1H, d, ] = 14,1 Hz), 4,46 (1H, d, J = 11,7 Hz), 4,40 (1H,
d, J=11,7 Hz), 4,26 (1H, d, J = 12,9 Hz), 4,16-4,10 (1H, m), 3,83 (6H, s) 3,56 (1H,
dd,J=9,4, 7,4 Hz), 3,48 (1H, dd, J =9.4, 6,1 Hz).

(27d) (3S)-7-Amino-3-[(benzyloxy)metyl]-4-(2,4- dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hbn hop bao gém (3S)-3-[(benzyloxy)metyl]-4-(2,4- dimetoxybenzyl)-7-
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nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (1,93g, 4,03mmol) thu dugc
trong Vi du (27¢) va 10% paladi cacbon (hdm lugng nude: 54,6%, 0,48 g) trong
tetrahydrofuran (26mL) va etanol (13mL) dugc khudy & nhiét d trong phong trong
5 gi® & 4p suét thudng trong diéu kién moi truong khi hydro. Hydro trong binh
phan Gng duogc thay thé bing nito, va sau d6, hdn hop phan ung duoc loc qua miéng
loc Celite 545(R). Dung mdi trong dich loc dugc ct loai trong diéu kién 4p suét
giam, va phan cin dugc tinh ché bang séc ky cot silicagel (etyl axetat/metanol = 1/0

-20/1), thu duge hop chét néu & d& muc nay (1,57g, higu sudt: 87%).

Phé 'H NMR (CDCI3, 400MHz) ¢: 8,09 (1H, d, J = 3,1 Hz), 7,87 (1H, d, ] =
3,1 Hz), 7,35-7,26 (6H, m), 6,46-6,44 (2H, m), 5,09 (1H, d, J = 14,9 Hz), 4,67 (1H,
dd, J=12,7, 5,3 Hz), 4,53-4,42 (3H, m), 4,08-3,97 (2H, m), 3,80 (6H, s), 3,63 (1H,
dd, J=9,6, 7,2 Hz), 3,56-3,47 (3H, m).

(27¢e) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4-dimetoxybenzyl)-5-oxo0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-5-clo-2- metoxybenzensulfonamit

Pbi véi hdn hop bao gdm (3S)-7-amino-3-[(benzyloxy)metyl]-4-(2,4-
dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (226mg,
0,50mmol) thu duge trong Vi du (27d) va pyridin (0,81mL, 37,3mmol), 5-clo-2-
metoxybenzensulfonyl clorua (134mg, 0,55mmol) dugc bd sung, va hdn hop duge
khudy & 80°C trong 30 phut trong bé dau. Hon hop phan tng dugc 1am mét va sau
d6 duoc cd dudi ap sudt giam, va hdn hop c¢d dic dugce pha lodng bing céch bd sung
nude, sau d6 chiét bing etyl axetat. L6p hitu co dugc ria bang nude va dung dich
nudce bao hoa natri clorua va dugce lam khan trén magie sulfat khan. Sau khi lgc,
dung mdi dugce cét loai trong diéu kién 4p suét giam, va phan cin dugc tinh ché
bang sic ky cot silicagel (etyl axetat), thu duge hop chét néu & d& muc nay (323mg,
hiéu suét: 98%).

Phé 1H NMR (CDCI3, 400MHz) &: 8,36 (1H, d,J =2,7 Hz), 8,30 (1H, d, J =
2,7Hz), 7,74 (1H, d, ] = 2,7 Hz), 7,46 (1H, dd, J = 9,0, 2,7 Hz), 7,34-7,21 (6H, m),
7,00 (1H, d, J = 9,0 Hz), 6,90 (1H, br s), 6,45-6,43 (2H, m), 5,04 (1H, d, J= 14,5
Hz), 4,73 (1H, dd, J = 12,9, 5,1 Hz), 4,49-4,39 (3H, m), 4,08-4,05 (4H, m), 4,01-
3,97 (1H, m), 3,79 (3H, s), 3,77 (3H, s), 3,55 (1H, dd, ] = 9,6, 7,6 Hz), 3,43 (1H,
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dd,J=9,6, 6,5 Hz).

(27f) 5-Clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Déi v6i dung dich chira N-[(3S)-3-[(benzyloxy)metyl]-4- (2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-clo-2-
etoxybenzensulfonamit (324mg, 0,50mmol) thu dugc trong Vi du (27¢) va anisol
(0,17mL, 1,6mmol) trong clorofom (2,5mL), axit trifloaxetic (0,76mL, 9,9mmol) va
axit triflometansulfonic (0,13mL, 1,5mmol) dugc bd sung, va hdn hgp dugc khudy
& nhiét d6 trong phong trong 3 gidr. Hdn hop phan img dugc rét vao hdn hop bao
gbm natri bicacbonat (0,83g, 9,9mmol) va nuéc (SmL), va hdn hop duogc khudy &
nhiét d6 trong phong trong 30 phut. Péi v6i hdn hop phan tng ndy, natri bicacbonat
(0,13g, 1,5mmol) dugc tiép tuc bd sung, va sau d6, hdn hop duge cd trong diéu kién
ap sudt giam. Hon hop c6 dic dugc pha lodng bing cach bd sung tetrahydrofuran
(5mL). 2N axit sulfuric (0,50mL, 1,0mmol) dugc bd sung vao do, va hdn hop duoc
khudy & nhiét do trong phong trong 10 phut. Déi v6i hdn hop phan g ndy, dung
dich nugc 2N natri hydroxit (0,50mL, 1,0mmol) dugc bd sung, va hSnl hop dugc cod
trong didu kién 4p suit giam. Dbi v6i hdn hop cd dic ndy, dung dich nude bdo hoa
natri clorua dugc bd sung, va hdn hop duoc rira bing etyl axetat. Lép nudce dugc
axit hoa bang céch bd sung IN axit clohydric, sau d6 chiét bing dung méi hdn hop
clorofom/isopropanol = 3/1 hai 1an. Lép hitu co dugc 1am khan trén magie sulfat
khan. Sau khi loc, dung méi dugc cét loai trong didu kién 4p suét giam. Ddi voi
phén cédn, etyl axetat dugc bd sung, va chét rén két tia duoc thu gom béng cach loc,
duoc rira bing etyl axetat, va sau d6 dugc lam kho d8 thu dugc hop chit néu & @&

muc nay (162mg, hi¢u sult: 79%).

Phé 1H NMR (DMSO-d6, 400MHz) §: 10,29 (1H, br s), 8,35 (1H, brd, J =
4,3 Hz), 8,24 (1H, d, J = 3,1 Hz), 8,07 (1H, d, ] = 3,1 Hz), 7,68-7,64 (2H, m), 7,25
(1H, d,J = 9,0 Hz), 5,04 (1H, t, T = 5,5 Hz), 4,40-4,32 (2H, m), 3,87 (3H, s), 3,48-
3,36 (3H, m).

Phé MS (ES/APCI"): 412 (M-H), 414 (M+2-H).
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(Vi du 28) 5-Flo-N-[(3S)-3-(hydroxymetyl)-5-o0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

OCH, o
“ Ir:ll OH
F .S Y
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(28a) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4- dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-flo-2- metoxybenzensulfonamit

Déi v6i hdn hop bao gdm (3S)-7-amino-3-[(benzyloxy)metyl]-4-(2,4-
dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (310mg,
0,69mmol) thu dugc trong Vi du (27d) va pyridin (1,1mL, 13,7mmol), 5-flo-2-
metoxybenzensulfonyl clorua (171mg, 0,76mmol) dugc bd sung, va hdn hop duge
khudy & 80°C trong 30 phut trong bé diu. Hn hop phan tng dugc ldm mat va sau
d6 duge cd dudi 4p sudt giam, va hdn hop cd dic duge pha lodng bing cach bd sung
nuée, sau d6 chiét bang etyl axetat. L6p hitu co dugce rira bing nudc va dung dich
nuéc bdo hoa natri clorua va dugc 1am khan trén magie sulfat khan. Sau khi loc,
dung méi dugc cit loai trong diéu kién 4p sudt giam, va phén cin dugc tinh ché
bang sic ky cot silicagel (etyl axetat), thu dugc hop chét néu & d& muc nay (425mg,
higu suét: 97%).

Phé 'H NMR (CDCI3, 400MHz) ¢: 8,37 (1H, d, J =2,7 Hz), 8,29 (1H, d, J =
2,7Hz), 7,49 (1H, dd,J = 7,4, 3,1 Hz), 7,34-7,19 (7H, m), 7,02 (1H, dd, J = 9,0, 3,9
Hz), 6,97 (1H, br s), 6,45-6,42 (2H, m), 5,03 (1H, d, J = 14,5 Hz), 4,72 (1H, dd, J =
12,7, 5,3 Hz), 4,48-4,39 (3H, m), 4,07-3,96 (5H, m), 3,79 (3H, s), 3,77 (3H, s), 3,54
(1H, dd, J =9,6, 7,4 Hz), 3,42 (1H, dd, J = 9,6, 6,5 Hz).

(28b) 5-Flo-N-[(3S)-3-(hydroxymetyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]Joxazepin-7-yl]-2- metoxybenzensulfonamit

Déi v6i dung dich chira N-[(3S)-3-[(benzyloxy)metyl]-4- (2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-flo-2-

etoxybenzensulfonamit (213mg, 0,33mmol) thu dugc trong Vi du (28a) va anisol
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(0,11mL, 1,0mmol) trong clorofom (1,7mL), axit trifloaxetic (0,51mL, 6,6mmol) va
axit triflometansulfonic (0,09mL, 1,0mmol) dugc bd sung, va hdn hop duoc khqu
& nhiét do trong phong trong 4 gid. Hon hop phan tmg dugc rot vao hdn hop bao
gdm natri bicacbonat (0,65g, 7,7mmol) va nudc (3,4mL), va hdn hop duoc khudy &
nhiét do trong phong trong 30 phut. Hon hop phan tmg dugc cd trong diéu kién 4p
sudt giam, va hdn hop ¢ dic duge pha lodng bang c4ch bd sung tetrahydrofuran
(3,4mL). 2N axit sulfuric (0,34mL, 0,68mmol) duoc bd sung vao d6, va hdn hop
dugc khudy & nhiét d6 trong phong trong 1 gio. Dbi voi hdn hop phan tng nay,
dung dich nuéc 2N natri hydroxit (0,34mL, 0,68mmol) dugc bd sung, va hdn hop
duoc ¢ trong didu kién 4p sudt giam. Pdi véi hdn hop cd dic ndy, dung dich nude
bao hoa natri clorua dugc bd sung, va hdn hop duoc rira bang etyl axetat. Lép nudc
duoc axit hoa bang cach bd sung 1N axit clohydric, sau d6 chiét bang dung moi hon
hop clorofom/isopropanol = 3/1 hai 14n. Lép hitu co duge lam khan trén magie
sulfat khan. Sau khi loc, dung mdi dwoc cét loai trong diéu kién 4p sult giam. Déi
v6i phén cin, etyl axetat duge bd sung, va chét rén két tia duge thu gom bang cach
loc, dugc rira bang etyl axetat, va sau d6 dugc lam kho dé thu dugc hop chit néu &

dé& muc nay (113mg, hiéu suét: 85%).

Phé 1H NMR (DMSO-d6, 400MHz) 6: 10,27 (1H, brs), 8,34 (1H, br d, J =
3,9 Hz), 8,24 (1H, d, ] =2,7 Hz), 8,07 (1H, d, ] = 2,7 Hz), 7,51-7,47 (2H, m), 7,26~
7,22 (1H, m), 5,04 (1H, t, ] = 5,5 Hz), 4,38-4,32 (2H, m), 3,86 (3H, s), 3,50-3,38

(3H, m). Phé MS (ES/APCI): 398 (M+H).
(Vi du 29) 5-Bromo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

N N
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(29a) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-5-bromo-2-metoxybenzensulfonamit
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Péi v6i hdn hop bao gbm (38)-7-amino-3-[(benzyloxy)metyl]-4-(2,4-
dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (200mg,
0,45mmol) thu dugc trong Vi du (27d) va pyridin (0,72mL, 8,9mmol), 5-bromo-2-
metoxybenzensulfonyl clorua (140mg, 0,49mmol) dugc bd sung, va hén hop dugce
khudy & 80°C trong 2 gid trong bé dau. Hon hop phan tmg dugc 1am mat va sau d6
duoc ¢d dudi p suit giam, va phan cin dugc tinh ché trong thiét bi séc ky cot tu
ddng (n-hexan/etyl axetat = 100/0 - 0/100), thu dugc hop chit néu & d& muc nay
(318mg, hiéu suét: dinh luong).

Phé 'HNMR (CDCI3, 400MHz) 8: 8,37 (1H, d, J =2,7 Hz), 8,30 (1H, d, J =
2,7 Hz), 7,87 (1H, d, J =2,0 Hz), 7,60 (1H, dd, J = 8,6, 2,3 Hz), 7,33-7,21 (5H, m),
6,95 (2H, d, ] = 8,6 Hz), 6,44 (2H, d, ] = 6,7 Hz), 5,04 (1H, d, J = 14,5 Hz), 4,73
(1H, dd, J=12,9, 5,1 Hz), 4,49-4,39 (3H, m), 4,08-4,05 (4H, m), 3,99 (1H, dd, J =
12,3, 6,6 Hz), 3,79 (3H, s), 3,77 (3H, s), 3,55 (1H, t, ] = 8,6 Hz), 3,44 (1H, dd, J =
9.4, 6,6 Hz).

(29b) 5-Bromo-N-[(3S)-3-(hydroxymetyl)-5-ox0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Déi voi dung dich chira N-[(3S)-3-[(benzyloxy)metyl]-4-(2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-
bromo-2-etoxybenzensulfonamit (318mg, 0,46mmol) thu dugc trong Vi du (29a) va
anisol (0,15mL, 1,4mmol) trong clorofom (2,5mL), axit trifloaxetic (0,7mL,
9,1mmol) va axit triflometansulfonic (0,12mL, 1,4mmol) dugc bd sung, va hdn hop
dugc khudy & nhiét do trong phong trong 2 gio. Hdn hop phan tng duge pha lodng
bang cach bd sung nude (SmL) va tetrahydrofuran (2,5mL) va duoc khudy & nhiét
do6 trong phong trong 1 gio. Déi voi hdn hop phan (mg nay, natri bicacbonat (0,92g,
10,9mmol) dugc bd sung cén than, va hdn hop dugce khudy & nhiét d trong phong
trong 10 phut. D4i v6i hdn hop nay, dung dich nude 2N natri hydroxit (0,5mL,
1,0mmol) dugc bd sung, va hén hop dugc rira bing etyl axetat. Déi véi 16p nude
nay, 2N axit clohydric (0,75mL, 1,5mmol) dugc b sung, sau d6 chiét bing dung
moi hdn hop clorofom/isopropanol = 3/1. Lép hitu co duge 1am khan trén natri

sulfat khan. Sau khi loc, dung mdi duge cit loai trong didu kién 4p suét giam. Dbi
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v6i phén cin, etyl axetat duge bd sung, va chét rén két tia duoc thu gom bang céch
loc, dugc rira bang etyl axetat, va sau d6 dugc lam kho d8 thu duoc hop chét néu &

d& muc nay (147mg, hiéu suét: 71%).

Phé 'H NMR (DMSO-d6, 400MHz) 8: 10,29 (1H, s), 8,36 (1H, d, ] =3,9
Hz), 8,23 (1H, d, J = 2,7 Hz), 8,06 (1H, d, ] = 2,7 Hz), 7,80-7,76 (1H, m), 7,75 (1H,
d, 7=2,7 Hz), 7,19 (1H, d, T = 9,4 Hz), 5,05 (1H, t, ] = 5,3 Hz), 4,37-4,35 (2H, m),

3,86 (3H, s), 3,50-3,38 (3H, m). Phé MS (ES/APCI+): 458 (M+H), 460 (M+2+H).
(Vi du 30) N-[(3S)-3-(Hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]Joxazepin-7-yl]-2,5- dimetoxybenzensulfonamit
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(30a) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4- dimetoxybenzyl)-5-o0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2,5-dimetoxybenzensulfonamit

Péi v6i hdn hop bao gdm (38)-7-amino-3-[(benzyloxy)metyl]- 4-(2,4-
dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (180mg,
0,40mmol) thu dugc trong Vi du (27d) va pyridin (0,65mL, 8,0mmol), 2,5-
dimetoxybenzensulfonyl clorua (104mg, 0,44mmol) dugc bd sung, va hdn hop
dugc khudy & 80°C trong 2 gidy trong bé dau. H6n hop phan tng dugc 1am mat va
sau d6 duoc co dudi dp sudt gidm, va phin cin dugc tinh ché trong thiét bi sdc ky
coOt tu dong (n-hexan/etyl axetat = 100/0 - 0/100), thu dugc hop chét néu & d& muc
ndy (266mg, hiéu suét: dinh lugng).

Phéd 'H NMR (CDCI3, 400MHz) &: 8,42 (1H, d,J=2,7 Hz), 8,30 (1H, d,J =
2,7 Hz), 7,33-7,21 (8H, m), 7,03 (1H, dd, T = 9,0, 3,1 Hz), 6,98 (1H, d, ] = 9,0 Hz),
6,45-6,41 (2H, m), 5,03 (1H, d, J = 14,5 Hz), 4,71 (1H, dd, J = 12,7, 5,3 Hz), 4,47-
4,38 (3H, m), 4,06-3,95 (5H, m), 3,79 (3H, s), 3,77 (3H, s), 3,73 (3H, s), 3,55 (1H,
dd,J=9,6, 7,6 Hz), 3,42 (1H, dd, ] = 9,6, 6,5 Hz).
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(30b) N-[(3S)-3-(Hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2,5- dimetoxybenzensulfonamit

Dbi voi dung dich chira N-[(3 S)-3-[(benzyloXy)metyl]-4- (2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2,5-
dimetoxybenzensulfonamit (266mg, 0,41 mmol) thu dugc trong Vi du (30a) va
anisol (0,13mL, 1,2mmol) trong clorofom (2,5mL), axit trifloaxetic (0,63mL,
8,2mmol) va axit triflometansulfonic (0,1 1mL, 1,2mmol) dugc bd sung, va hdn hop
dwoc khudy & nhiét do trong phong trong 2 gio. Hdn hop phan g dugc pha lodng
bang cach bd sung nuéce (5mL) va tetrahydrofuran (2,5mL) va dugc khudy & nhiét
d6 trong phong trong 1 gid. Pdi véi hdn hgp phan g nay, natri bicacbonat (0,83g,
9,8mmol) dugc bd sung mot cach cAn than, va hdn hop duoc khuéy & nhiét do trong
phong trong 10 phit. Bi véi hdn hop phan ting nay, dung dich nuéc 2N natri
hydroxit (0,5mL, 1,0mmol) dugc bd sung, va hdn hop duoc rira bang etyl axetat.
DPbi véi 16p nude nay, 2N axit clohydric (0,75mL, 1,5mmol) dugc bd sung, sau do
chiét bang dung moi hdn hop clorofom/isopropanol = 3/1. Lép hitu co dugc 1am
khan trén natri sulfat khan. Sau khi loc, dung mdi dugc cét loai trong diéu kién ap
suét giam. D4i voi phdn cian, etyl axetat dugc bd sung, va chit rin két tia duge thu
gom bing cach loc, duoc rira bang etyl axetat, va sau d6 dugc 1am kho dé thu dugc

hop chit néu & d& muc nay (74mg, higu suét: 44%).

Phé H NMR (DMSO-d6, 400MHz) &: 10,17 (1H, brs), 8,35 (1H, d, J =3,9
Hz), 8,25 (1H, d, ] =2,7 Hz), 8,07 (1H, d, J = 2,7 Hz), 7,21 (1H, d, ] = 2,7 Hz),
7,19-7,13 (2H, m), 4,36-4,32 (2H, m), 3,81 (3H, s), 3,72 (3H, s), 3,49-3,35 (3H, m).

Phd MS (ES/APCIY): 410 (M+H).
(Vi du 31) 5-Clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit
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(31a) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4- dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-clo-2-(triflometoxy)benzensul fonamit
Déi véi hdn hop bao gdm (38)-7-amino-3-[(benzyloxy)metyl]-4-(2,4-

dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (220mg,
0,49mmol) thu duoc trong Vi du (27d) va pyridin (0,79mL, 9,8mmol), 5-clo-2-
(triflometoxy)benzensulfonyl clorua (xip xi lwong 83%, 159mg, 0,54mmol) thu
dugc trong Vi du (13a) dugc bd sung, va hdn hop duge khudy & 80°C trong 1 gi®y
trong bé diu. Hdn hop phéan Gng dugc 1am mat va sau d6 dugc pha lodng bang cach
bd sung nude, sau d6 chiét bing etyl axetat. Lép hitu co dugc rira bang dung dich
nudce bio hoa natri clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung
mdi dugc cét loai trong diéu kién ap suét giam, va phan cin dugc tinh ché trong
thiét bi shc ky cot tu dong (n-hexan/etyl axetat = 100/0 - 65/35), thu dugc hop chét

néu & d muc nay (239mg, hiéu suit: 69%).

Phé 'H NMR (CDCI3, 400MHz) &: 8,45 (1H, d, ] =2,7 Hz), 8,28 (1H,d,J =
2,7 Hz), 7,88 (1H, d, ] = 2,7 Hz), 7,56 (1H, dd, T = 8,8, 2,5 Hz), 7,39-7,21 (7TH, m),
6,99 (1H, br s), 6,46-6,42 (2H, m), 5,05 (1H, d, J = 14,5 Hz), 4,75 (1H, dd, J = 12,9,
5,1 Hz), 4,50-4,39 (3H, m), 4,10-4,00 (2H, m), 3,79 (3H, s), 3,78 (3H, s), 3,55 (1H,
dd, J=9,6, 7,6 Hz), 3,44 (1H, dd, ] = 9,6, 6,5 Hz).

(31b) 5-Clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit

Péi véi dung dich chira N-[(3S)-3-[(benzyloxy)metyl]-4- (2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5-clo-2-
triflometoxy)benzensulfonamit (234mg, 0,33mmol) thu duoc trong Vi du (31a) va
anisol (0,11mL, 1,0mmol) trong clorofom (1,6mL), axit trifloaxetic (0,51mL,
6,6mmol) va axit triflometansulfonic (0,09mL, 1,0mmol) duoc bd sung, va hdn hop
dugc khudy & nhiét do trong phong trong 1 gio. Hon hop phan tmg dugc pha lodng
bang cach bd sung nuéce (3,2mL) va tetrahydrofuran (1,6mL) va duge khudy & nhiét
do trong phong trong 1 gio. Déi voi hdn hop phan tng nay, natri bicacbonat (0,67,
7,9mmol) dugc bd sung mét cach cAn than, va hdn hop duoc khuéy & nhiét do trong

phong trong 10 phut. Hon hgp phén tmg dugc cd trong didu kién ap suét giam. Péi
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v6i hon hop ¢6 dic ndy, dung dich nude 2N natri hydroxit (0,33mL, 0,66mmol)
dugc bd sung, va hdn hop dugc rira béng etyl axetat. Pdi v6i 16p nude ndy, 1N axit
clohydric (0,66mL, 0,66mmol) dugc bd sung, sau d6 chiét bang dung moi hon hop
metylen clorua/isopropanol = 4/1. L6p hitu co dugc lam khan trén natri sulfat khan.
Sau khi loc, dung mdi dugc cét loai trong diéu kién 4p suit giam. Pbi véi phan cin
nay, etyl axetat dugc bd sung, va chét rin két tia dugc thu gom bing cach loc, dugc
rira bang etyl axetat, va sau d6 dugc lam kho dé thu duogc hop chét néu & @& muc
nay (101mg, hiu suét: 65%).

Phé 1H NMR (DMSO-d6, 400MHz) 8: 10,77 (1H, brs), 8,41 (1H, brd, J =
4,3 Hz), 8,21 (1H, d, ] =2,7 Hz), 8,11 (1H, d,J =2,7 Hz), 7,91 (1H, d, ] = 2,7 Hz),
7,87 (1H, dd, J = 8,8, 2,7 Hz), 7,64-7,60 (1H, m), 5,07 (1H, t, ] = 5,5 Hz), 4,43-4,34
(2H, m), 3,52-3,37 (3H, m).

Phé MS (ESIT): 468 (M+H), 470 (M+2+H).

(Vi du 32) 5-Flo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit
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(32a) 5-Flo-2-(triflometoxy)benzensulfonyl clorua

Hop chit néu ¢ d& muc nay (x4p xi ham lugng 50%, 2,49¢, hiéu sut: 81%)
thu duge & dang hdn hop chira cdc chit dong phén vi tri bing phuong phap diéu ché
dugc md ta trong Vi du (13a) sir dung 4-flophenyl triflometyl ete (2,00g,
11,1mmol).

Phé [H NMR (CDCI3, 400MHz) 8: 7,87-7,82 (1H, m), 7,65-7,60 (0 5H, m),
7,57-7,47 (1H, m), 7,42 (0 5H, t, ] = 9,0 Hz).

(32b) N-[(3S)-3-[(Benzyloxy)metyl]-4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-5-flo-2-(triflometoxy)benzensul fonamit

Déi v6i hdn hop bao gdm (3S)-7-amino-3-[(benzyloxy)metyl]-4-(2,4-
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dimetoxybenzyl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (410mg,
0,91mmol) thu duoc trong Vi du (27d) va pyridin (1,48mL, 18,2mmol), 5-flo-2-
(triflometoxy)benzensulfonyl clorua (x&p xi ham lugng 50%, 280mg, 1,00mmol)
thu duoc trong Vi du (32a) dugc bd sung, va hdn hop duoc khuéy & 80°C trong 1
gty trong bé diu. H3n hop phan tmg duoc lam mat va sau d6 dugc pha lodng bang
cach bd sung nuéc, sau d6 chiét bing etyl axetat. Lép hitu co duge rira bing dung
dich nude bdo hoa natri clorua va dugce lam khan trén natri sulfat khan. Sau khi loc,
dung mdi dugce cét loai trong diéu kién ap sut giam, va phé‘m cin dugc tinh ché
trong thiét bi sic ky cot tw dong (n-hexan/etyl axetat = 100/0 - 65/35), thu duoc hop

chit néu & d& myc nay (265mg, hiéu sult: 42%).

Phé 1H NMR (CDCI3, 400MHz) &: 8,44 (1H, d,J =2,7 Hz), 8,27 (1H,d,J =
2,7Hz), 7,61 (1H, dd, ] = 7.4, 3,1 Hz), 7,45-7,40 (1H, m), 7,34-7,22 (7H, m), 7,01
(1H, brs), 6,46-6,42 (2H, m), 5,04 (1H, d,J = 14,5 Hz), 4,74 (1H, dd, J = 12,9, 5,1
Hz), 4,49-4,39 (3H, m), 4,10-3,99 (2H, m), 3,79 (3H, s), 3,78 (3H, s), 3,55 (1H, dd,
J=9,6,7,6 Hz), 3,43 (1H, dd, J = 9,6, 6,3 Hz).

(32¢) 5-Flo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit

Déi véi dung dich chira N-[(3S)-3-[(benzyloxy)metyl]-4-(2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-5-flo-2-
(triflometoxy)benzensulfonamit (258mg, 0,37mmol) thu dugc trong Vi du (32b) va
anisol (0,12mL, 1,Immol) trong clorofom (1,8mL), axit trifloaxetic
(0,57mL,7,5mmol) va axit triflometansulfonic (0,10mL, 1,1mmol) dugc bd sung, va
hén hop dugc khudy & nhiét db trong phong trong 1 gid. . Hon hop phén ing dugc
pha lodng bing cach bd sung nude (3,6mL) va tetrahydrofuran (1,8mL) va duoc
khudy & nhiét do trong phong trong 1 gio. Déi v6i hdn hop phan tmg nay, natri
bicacbonat (0,75g, 9,0mmol) dugc bd sung mdt cach cAn thén, va hdn hop duge
khudy & nhiét do trong phong trong 10 phut. Hon hop phan ing duge cd trong diéu
kién 4p suét giam. Pdi véi hdn hop co dic ndy, dung dich nude 2N natri hydroxit
(0,37mL, 0,74mmol) dugc bd sung, sau d6 chiét bang etyl axetat. Dbi véi 16p nuée

ndy, 1IN axit clohydric (0,75mL, 0,75mmol) dugc bd sung, sau do chiét béng dung
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moi hon hgp metylen clorua/isopropanol = 4/1. Lép hitu co dugc lam khan trén
natri sulfat khan. Sau khi loc, dung méi dugce cét loai trong didu kién ap sut giam.
Déi v6i phan cin nay, etyl axetat dugc bd sung, va chét rin két tia dugc thu gom
b%mg cach loc, dugc rira béng etyl axetat, va sau d6 dugc lam kho dé thu dugc hop

chét néu & d& muc nay (135mg, hiéu suit: 80%).

Phd 'H NMR (DMSO-d6, 400MHz) &: 10,77 (1H, br s), 8,40 (1H, br d, J =
43 Hz), 8,21 (1H, d, T =2,7 Hz), 8,11 (1H, d, J = 2,7 Hz), 7,76-7,72 (1H, m), 7,69-
7,63 (2H, m), 5,07 (1H, t, J = 5,3 Hz), 4,44-4,34 (2H, m), 3,54-3,37 (3H, m).

Phé MS (ESIH): 452 (M+H).
(Vi du 33) 5-Clo-N-[(3S)-3-(2-hydroxyetyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

H H
. N OH
Cl Y
0*°%0 | )_/_
N
N "o

(33a) (6S)-N-(2,4-Dimetoxybenzyl)-2,2,11,11-tetrametyl-3,3,10,10-
tetraphenyl-4,9-dioxa-3,10-disiladodecan-6- amin

Déi v6i dung dich chtra tert-butyl [(2S)-1,4- dihydroxybutan-2-yl]carbamat
(2,00g, 9,74mmol) trong metylen clorua (50mL), imidazol (1,99g, 11,5mmol) va
tert-butyl(clo)diphenylsilan (5,89g, 21,4mmol) duoc bd sung, va hdn hop duge
khudy & nhiét d6 trong phong trong 2 gi¢. Hon hop phan tmg dugc pha loang bing
céch bd sung nudc, sau d6 chiét bing etyl axetat. Lép hitu co dugc rira bang dung
dich nudc bio hoa natri clorua va dugce lam khan trén natri sulfat khan. Sau khi loc,
dung moi dugc cét loai trong didu kién 4p sudt giam, va phan cin duge tinh ché
trong thiét bj sic ky tw dong (n-hexan/etyl axetat = 100/0 - 90/10), thu dugc tert-
butyl [(6S)-2,2,11,11-tetrametyl-3,3,10,10-tetraphenyl-4,9-dioxa-3,10-
disiladodecan-6-yl]carbamat. Dbi véi tert-butyl [(6S)-2,2,11,11-tetrametyl-
3,3,10,10-tetraphenyl-4,9-dioxa-3,10-disiladodecan-6-yl]carbamat thus obtained,

axit trifloaxetic (50mL, 653mmol) dugc bd sung, va hdn hop duge khuéy & nhiét do
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trong phong trong 1 gidy. Hdn hop phan ting dugc c6 trong diéu kién 4p sudt giam,
va phan cin duoc trung hoa bing cach bd sung natri bicacbonat béo hoa, sau d6
chiét bing etyl axetat. L6p hitu co dugce ria bang dung dich nuéc bdo hoa natri
clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung moéi duoc cit loai
trong diéu kién ap suét giam, thu dugc san phim tho (6S)-2,2,11,11- tetrametyl-
3,3,10,10-tetraphenyl-4,9-dioxa-3,10- disiladodecan-6-amin. Déi vé6i dung dich
chira san phém tho (6S)-2,2,11,11-tetrametyl-3,3,10,10-tetraphenyl-4,9-dioxa-3,10-
disiladodecan-6-amin ndy do d6 thu dugc trong metanol (9,35mL), 2,4-
dimetoxybenzaldehyt (2,11g, 12,7mmol) va trietylamin (9,56mL, 69,2mmol) dugc
bd sung, va hén hop duoc khudy & nhiét d9 trong phong trong 1 gi¢. Sau do, ddi voi
hdn hop phan tng nay, natri sulfat khan (0,901g, 6,34mmol) dugc b sung, va hdn
hop dugc khudy & nhiét do trong phong trong 18 gid. Sau do, d6i v6i hdn hop phan
g nay, natri borohydrua (0,24g, 6,34mmol) dugc bd sung trong diéu kién 1am mat
bang d4, va hdn hop phan tng dugc khudy & cling nhiét d§ nhu trén day trong 1 gio.
Hdn hop phan tng duogc pha lodng bing cach bd sung dung dich nudc bio hoa natri
bicacbonat, sau d6 chiét bang etyl axetat. Lép hitu co duge rira bang dung dich
nudc bﬁdjhéa natri clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung
mdi duge cit loai trong didu kién ap sudt giam, va phén cin duoc tinh ché trong
thiét bi sdc ky cot tw dong (n-hexan/etyl axetat = 100/0 - 40/60), thu dugc hop chit

néu & d& muc nay (8,08g, hiéu sudt cho ba budc: dinh luong).

Phé 1H NMR (CDCI3, 400MHz) é: 7,70-7,59 (8H, m), 7,45-7,30 (12H, m),
7,04 (1H, d, J = 8,2 Hz), 6,51-6,35 (2H, m), 3,82 (3H, s), 3,81 (3H, s), 3,74-3,51
(6H, m), 2,90-2,75 (1H, m), 1,77-1,56 (2H, m).

(33b) (35)-4-(2,4-Dimetoxybenzyl)-3-(2-hydroxyetyl)-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Déi v6i huyén phi chira axit 2-clo-5-nitropyridin-3-carboxylic (2,24,
11,04mmol) trong metylen clorua (110mL), oxalyl clorua (1,42mL, 16,6mmol) va
N,N-dimetylformamit (1,42mL, 5,52mmol) dugc bd sung & nhiét do trong phong,
va hdn hop dugc khudy & ciing nhiét d9 nhu trén trong 2 gid. Hon hop phén tmg

duogc co trong diéu kién 4ap sut giam dé tao ra san phém tho axit 2-clo-5-
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nitropyridin-3-carboxylic clorua, Sau d6, di voi dung dich chira (6S)-N-(2,4-
dimetoxybenzyl)-2,2,11,11-tetrametyl-3,3,10,10-tetraphenyl-4,9-dioxa-3,10-
disiladodecan-6- amin (8,08g, 11,04mmol) thu dugc trong Vi du (33a) va N,N-
diisopropyletylamin (3,85mL, 22,1mmol) trong tetrahydrofuran (110mL), dung
dich chtra san phdm thd axit 2-clo-5-nitropyridin-3-carboxylic clorua trong
tetrahydrofuran (20mL) duoc bd sung trong didu kién 1am mat bang d4, va hon hop
dugc khudy & nhiét 6 trong phong trong 2 gi¢. Hon hop phéan tmg dugc pha loang
bing cach bd sung nuéce, sau d6 chiét bang etyl axetat. Lép hitu co dugc rira bing
dung dich nuéc bdo hoa natri clorua va dugce lam khan trén natri sulfat khan. Sau
khi loc, dung moi duogc cét loai trong diéu kién ap suét giam, va phén cin duge tinh
ché trong thiét bi sic ky cot tu dong (n-hexan/etyl axetat = 100/0 - 80/20), thu dugc
2-clo-N-(2,4- dimetoxybenzyl)-5-nitro-N-[(6S)-2,2,11,11-tetrametyl-
3,3,10,10-tetraphenyl-4,9-dioxa-3,10-disiladodecan-6-yl]pyridin-3-carboxamit
(7,193g, hiéu suét: 71%). Dbi véi dung dich chira 2-clo-N-(2,4-dimetoxybenzyl)-5-
nitro-N- [(6S)-2,2,11,11-tetrametyl-3,3,10,10-tetraphenyl-4,9-dioxa-3,10-
disiladodecan-6-yl]pyridin-3-carboxamit (1,09g, 1,19mmol) thus obtainéd trong
tetrahydrofuran (15mL), dung dich chua tetrabutylamoni florua trong
tetrahydrofuran (1 mol/L, 3,57mL, 3,57mmol) dugc bd sung trong diéu kién lam
mat bing d4, va hdn hop duoc khudy & nhiét d6 trong phong trong 24 gid. Hon hop
phan tmg dwoc pha lodng bing cich bd sung dung dich nuéc bdo hda amoni clorua,
sau d6 chiét bang etyl axetat. Lép hitu co duoc rira bang dung dich nuéc bio hoa
natri clorua va dugc lam khan trén natri sulfat khan. Sau khi loc, dung méi dugc ct
loai trong diéu kién 4p suét giam, va phan cin dugc tinh ché trong thiét b sic ky cot
tur dong (n-hexan/etyl axetat = 100/0 - 0/100), thu dugc hop chit nhu néu & d& muc
nay (233mg, hidu suat: 49%).
Phé 'H NMR (CDCI3, 400MHz) 6: 9,58 (1H, d, J =2,5 Hz), 9,19 (1H, d, ] = 2,5
Hz), 7,37 (1H, d, ] = 8,2 Hz), 6,52-6,47 (2H, m), 5,12 (1H, d, J = 14,3 Hz), 4,76
(1H, dd, J = 12,9, 5,5 Hz), 4,48 (1H, d, ] = 14,3 Hz), 4,31-4,22 (2H, m), 3,84 (3H,
s), 3,81 (3H, s), 3,79-3,67 (2H, m), 1,89-1,79 (1H, m), 1,75-1,65 (1H, m).

(33¢) (3S)-7-Amino-4-(2,4-dimetoxybenzyl)-3-(2- hydroxyetyl)-3,4-
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dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chit néu & d& muc nay (60,0mg, hié¢u suét: dinh lwong) thu duge béng
phwong phéap diéu ché duoc mo ta trong Vi du (3¢) st dung (3S)-4-(2,4-
dimetoxybenzyl)-3-(2-hydroxyetyl)-7-nitro-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-
5(2H)-on (64,0mg, 0,16mmol) thu dugc trong Vi du (33b).

Phd 'H NMR (CDCI3, 400MHz) §: 8,09 (1H, d, J =2,7 Hz), 7,86 (1H, d, J =
2,7 Hz), 7,33-7,31 (1H, m), 6,48-6,46 (2H, m), 5,10 (1H, d, J = 14,5 Hz), 4,54 (1H,
dd,J=12,9, 5,5 Hz), 4,45 (1H, d, ] = 14,5 Hz), 4,08 (1H, d, ] = 12,9 Hz), 4,05-3,97
(1H, m), 3,82 (3H, s), 3,80 (3H, s), 3,76-3,49 (5H, m), 1,90-1,70 (2H, m).

(33d) 5-Clo-N-[(3S)-4-(2,4-dimetoxybenzyl)-3-(2- hydroxyetyl)-5-oxo-
2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit

Hop chit néu & d& muc nay (67mg, hiéu sudt: 72%) thu dugc biang phuong
phép néu trong Vi du (1d) st dung (3S)-7- amino-4-(2,4-dimetoxybenzyl)-3-(2-
hydroxyetyl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (60,0mg, 0,1 6mmol)
thu dugc trong Vi du (33¢) va 5-clo-2-metoxybenzensulfonyl clorua (42,6mg,

0,18mmol).

Phé 1H NMR (CDCI3, 400MHz) §: 8,40 (1H, d, J =2,7 Hz), 8,30 (1H, d,J =
2,7Hz), 7,74 (1H, dd, ] = 3,7, 2,5 Hz), 7,49-7,43 (1H, m), 7,34-7,24 (1H, m), 7,00
(1H, dd, T =9,0, 3,9 Hz), 6,48-6,43 (2H, m), 5,08 (1H, dd, J = 14,4, 3,6 Hz), 4,59
(1H, dt, J=12,7, 4,7 Hz), 4,41(1H, dd, ] = 14,4, 3,6 Hz), 4,15-4,03 (8H, m), 3,80
(3H, s), 3,75-3,62 (2H, m), 1,85-1,58 (2H, m).

(33¢) 5-Clo-N-[(3S)-3-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Hop chét néu & dé muyc nay (42mg, hidu suét: 85%) thu dugc bing phuong
phép didu ché dugc mo ta trong Vi du (9) st dung 5-clo-N-[(3S)-4-(2,4-
dimetoxybenzyl)-3-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]Joxazepin-7-yl]-2-metoxybenzensulfonamit (67mg, 0,12mmol) thu dugc trong
Vi du (33d).

Phé |H NMR (DMSO-d6, 400MHz) &: 10,29 (1H, br's), 8,48 (1H, d, J = 5,9
Hz), 8,14 (1H, d, J = 2,7 Hz), 8,08 (1H, d, = 2,7 Hz), 7,68 (1H, d, J = 2,4 Hz),
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7,65 (1H, dd, J =5,9, 2,4 Hz), 7,25 (1H, d, J = 8,8 Hz), 4,32-4,29 (2H, m), 3,87
(3H, s), 3,63-3,40 (3H, m), 1,60-1,55 (2H, m). |
Phd MS (ES/APCI+): 428(M+H), 430(M+2+H).
(Vi du 34) 2-[(3S)-7-{[(5-Clo-2-metoxyphenyl)sulfonyl]Jamino}-5-o0xo-
2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-3-y1]-N,N-dimetylaxetamit

OCH;

. N N
Cl .S3 Z
Oo so | ‘CH3
N
N"“o

(34a) 2-[(3S)-4-(2,4-Dimetoxybenzyl)-7-nitro-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-3-yl]-N,N-dimetylaxetamit

Déi v6i hdn hop bao gdm (38)-4-(2,4-dimetoxybenzyl)-3-(2-hydroxyetyl)-7-
nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (120mg, 0,30mmol) thu dugc
trong Vi du (33b) trong axetonitril (3mL) va dung dich dém phosphat (pH 6,86)
(2mL), 2-azaadamantan-N-oxyl (45,3mg, 0,030mmol) va natri clorat (32,3mg,
0,036mmol) dugc bd sung, sau d6 dung dich nude natri hydroclorit (néng_dcf) clorua
sin c6: > 5%, 2,35mL, 0,9mmol) duoc bd sung trong didu kién 1am mat bing da, va
hdn hop duge khudy trong 3 gi® trong didu kién 1am mat bing d4.

H&n hop phéan tng duge pha loang bing cach bd sung dung dich nudce bao
hoa natri thiosulfat va dung dich nuGc bdo hoa amoni clorua, sau do chiét bang etyl
axetat. Lop hitu co dugc rira bing dung dich nudc bdo hoa natri clorua va duge lam
khan trén natri sulfat khan. Sau khi loc, dung mdi dugc cit loai trong diéu kién ap
sudt giam, thu dugc san pham tho [(3S)-4-(2,4-dimetoxybenzyl)-7-nitro-5-oxo-
2,3.4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-3-yl]axit axetic.

Déi v6i dung dich chira san phim thé [(3S)-4-(2,4- dimetoxybenzyl)-7-nitro-
5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-3-yl]axit axetic do 46 thu duoc
trong N,N-dimetylformamit (10mL), dimetylamin hydroclorua (36,3mg,
0,45mmol), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (114mg,
0,59mmol), 1-hydroxybenzotriazol monohydrat (91,0mg, 0,59mmol), va trietylamin
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(0,206mL, 1,49mmol) dugc bd sung, va hdn hop duge khudy & nhiét do trong
phong trong 17 gid. Hon hop phén tng duge pha loéng bing cach bd sung nude,
sau do6 chiét bing etyl axetat. Lép hitu co duge rira bing dung dich nuéc bdo hoa
natri clorua va dugc 1am khan trén natri sulfat khan. Sau khi loc, dung moi dugce ct
loai trong didu kién 4p suét giam, va phin cin duge tinh ché trong thiét bi sic ky cot
tu dong (etyl axetat/metanol = 100/0 - 85/15), thu dugc hop chit néu & d& muc nay
(108mg, hiéu suét cho ca hai budc: 82%).

Phé IH NMR (CDCI3, 400MHz) &: 9,62 (1H, d, J =2,7 Hz), 9,21 (1H, dd, J
=49, 2,7 Hz), 7,44-7,36 (1H, m), 6,52-6,45 (2H, m), 5,00-4,90 (2H, m), 4,70-4,56
(2H, m), 4,28 (1H, d, T = 12,5 Hz), 3,82 (3H, s), 3,80 (3H, s), 2,85 (3H, s), 2,82
(3H, s), 2,61 (1H, td, J = 16,2, 9,4 Hz), 2,39 (iH, dq,J=16,2, 4,4 Hz).

(34b) 2-[(3S)-7-Amino-4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-3-yl]-N,N-dimetylaxetamit

Hop chét néu & d& muc nay (90,0mg, hiéu suat: 89%) thu dugc bang phuong
phap diéu ché dugc md ta trong Vi du (3¢) st dung 2-[(3S)-4-(2,4-
dimetoxybenzyl)-7- nitro-5-ox0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-3-yl]-
N,N-dimetylaxetamit (108mg, 0,24mmol) thu dugc trong Vi du (34a).

Phé |H NMR (CDCI3, 400MHz) 8: 8,14 (1H, t, ] =2,9 Hz), 7,90 (1H, t, ] =
3,5 Hz), 7,40-7,30 (1H, m), 6,50-6,43 (2H, m), 4,93 (1H, t, J = 15,3 Hz), 4,70 (1H,
dq, J=12,6, 2,5 Hz), 4,55 (1H, dd, ] = 14,5, 3,9 Hz), 4,52-4,45 (1H, m), 4,08 (1H,
dd, J=12,6, 6,8 Hz), 3,91 (3H, s), 3,79 (3H, s), 2,92 (3H, s), 2,85 (3H, s), 2,76-2,64
(1H, m), 2,37 (1H, td, J = 10,6, 5,5 Hz).

(34¢) 2-[(3S)-7-{[(5-Clo-2-metoxyphenyl)sulfonylJamino}-4-(2,4-
dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-3-yl]-N,N-
dimetylaxetamit

Hop chit néu ¢ d& muc nay (40mg, hiéu sut: 30%) thu duoc bing phuong
phdp néu trong Vi du (1d) sir dung 2-[(3S)-7- amino-4-(2,4-dimetoxybenzyl)-5-oxo-
2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-3-yl]-N,N-dimetylaxetamit (90,0mg,
0,22mmol) thu duoc trong Vi du (34b) va 5-clo-2-metoxybenzensulfonyl clorua
(57,6mg, 0,24mmol).
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Phé 'H NMR (CDCI3, 400MHz) 8: 8,43 (1H, d, ] =2,7 Hz), 8,30 (1H, d,J =
2,7Hz), 7,73 (1H, d, ] = 2,4 Hz), 7,46 (1H, dd, ] = 8,9, 2,7 Hz), 7,32-7,24 (1H, m),
7,01 (1H, dd, J = 8,9, 2,4 Hz), 6,49-6,42 (2H, m), 4,91 (1H, d, J = 14,1 Hz), 4,75
(1H, dd, T = 12,7, 5,3 Hz), 4,56-4,46 (2H, m), 4,06 (3H, s), 3‘,91'-3,83 (1H, m), 3,78
(3H, s), 3,78 (3H, s), 2,91 (3H, s), 2,79 (3H, 5), 2,58 (1H, dd, J = 16,0, 9,4 Hz), 2,31
(1H, dd, J = 16,0, 4,7 Hz).

(34d) 2-[(3 S)—7-’{ [(5-Clo-2-metoxyphenyl)sulfonylJamino}-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4Joxazepin-3-yl]-N,N-dimetylaxetamit

Hop chét néu & d& muc nay (12mg, hiéu sut: 40%) thu dugc biang phuong
phéap didu ché dugc mé ta trong Vi du (9) sir dung 2-[(3S)-7-{[(5-clo-2-
metoxyphenyl)sulfonyl]amino}-4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-3-yl]- N,N-dimetylaxetamit (40,0mg,
0,065mmol) thu dugc trong Vi du (34c).

Phé 'H NMR (DMSO0-d6, 400MHz) &: 10,32 (1H, brs), 8,19 (1H, d, J =2,7
Hz), 8,09 (1H, d, ] = 2,7 Hz), 7,68-7,65 (2H, m), 7,25 (1H, d, J = 8,6 Hz), 4,40-4,28
(2H, m), 3,92-3,83 (4H, m), 3,80-3,74 (1H, m), 2,88 (3H, s), 2,82 (3H, s), 2,79-2,64
(2H, m).

Phb MS (ES/APCI+): 469 (M+H), 471 (M+2+H).

(Vi dy 35) 5-Clo-2-metoxy-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][ 1 ,4]oxazepin]-7'-yl)benzensulfonamit

OCH;
N
cl S NP
0= | )(]
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(35a) {1-[(2,4-Dimetoxybenzyl)amino]xyclopropyl}metanol
Hop chét néu & d& muc nay (1,90g, hiéu suit: 91%) thu duoc bing phuong
phap diéu ché dugc mo ta trong Vi du (8a) st dung (1-aminoxyclopropyl)metanol

(0,75g, 0,24mmol).
Phé 'H NMR (CDCI3, 400MHz) 8: 7,14 (1H, d, J = 8,2 Hz), 6,46-6,42 (2H,
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m), 3,83 (3H, s), 3,79 (3H, 5),3,74 (2H, s), 3,51 (2H, s), 3,48 (1H, s), 0,70-0,68 (2H,
m), 0,52-0,49 (2H, m).

(35b) 2-Clo-N-(2,4-dimetoxybenzyl)-N-[1-(hydroxymetyl)xyclopropyl]-5-
nitropyridin-3-carboxamit

Déi v6i huyén phii chira axit 2-clo-5-nitropyridin-3-carboxylic (1,587,
7,83mmol) trong metylen clorua (80mL), oxalyl clorua (0,84mL, 9,8mmol) va N,N-
dimetylformamit (0,30mL, 3,92mmol) dugc bd sung & nhiét do trong phong, va hdn
hop dugce khudy & ciing nhiét do nhu trén trong 2 gio. Hén hgp phan Gng dugc cd
trong diéu kién ap sudt giam dé tao ra san phim tho axit 2-clo-5-nitropyridin-3-
carboxylic clorua. Pbi v6i dung dich chua {1-[(2,4-
dimetoxybenzyl)amino]xyclopropyl}metanol (1,859, 7,83mmol) thu dugc trong
Vi du (35a) va N,N-diisopropyletylamin (2,73mL, 15,7mmol) trong tetrahydrofuran
(60mL), dung dich chira san pham tho axit 2-clo-5-nitropyridin-3-carboxylic clorua
trong tetrahydrofuran (20mL) duoc bd sung trong didu kién 1am mat bang d4, va
hén hop phéan img dugc khudy & nhiét d trong phong trong 30 phit. Hdn hop phan
ung duge pha lodng bang cach bd sung nude, sau d6 chiét bang etyl axetat. Ldp hiru
co duge rira bang dung dich nuéc bdo hoa natri clorua va duge lam khan trén natri
sulfat khan. Sau khi lgc, dung moi dugce cét loai dudi 4p suét giam, va phan cin
dugce tinh ché trong thiét bi sic ky cot tu dong (n-hexan/etyl axetat = 100/0 - 40/60),
thu dugc hop chét néu & d& muc nay (2,155g, hiéu suit: 65%).

Phé 'H NMR (CDCI3, 400MHz) &: 9,25 (0,14H, d, J = 2,7 Hz), 9,19 (0,86H,
d, =27 Hz), 8,47 (0,14H, d, J = 2,7 Hz), 7,06 (1H, br d, J = 8,2 Hz), 6,43-6,36
(2H, m), 4,04-3,03 (11H, m), 1,28-1,23 (4H, m).

(35¢) 4'-(2,4-Dimetoxybenzyl)-7'- nitrospiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-5'(4'H)-on

Déi v6i dung dich chira 2-clo-N-(2,4-dimetoxybenzyl)-N- [1-
(hydroxymetyl)xyclopropyl]-5-nitropyridin-3- carboxamit (400mg, 0,95mmol) thu
duoc trong Vi du (35b) trong N,N-dimetylformamit (47mL), kali cacbonat (393mg,
2,84mmol) duge bd sung, va hdn hop dugce khudy & nhiét d6 trong phong trong 22
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gidy va sau d6 duoc khudy & 50°C trong 2 gity va & 70°C trong 2 gio. Hon hop phan
ung dugc lam mat, va chit khong tan duoc loc bé. Phén c#in dugc rira bing etyl
axetat.

Dich loc va cac dich rira dugc két hop. Dung mdi dugc cit loai trong didu
kién 4p suét giam, va phén cin dugc tinh ché trong thiét bi sic ky cot tw dong (n-
hexan/etyl axetat = 100/0 - 50/50), thu duogc hop chit néu & d& muc nay (238mg,
hiéu suét: 65%).

Phé 1H NMR (CDCI3, 400MHz) &: 9,23-9,19 (1H, m), 9,11-9,08 (1H, m),
7,22 (1H, d, J = 7,8 Hz), 6,49-6,45 (2H, m), 4,27-4,08 (3H, m), 3,92-3,74 (TH, m),
1,32-1,20 (2H, m), 0,97-0,87 (2H, m).

(35d) 7'-Amino-4'-(2,4-dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-5'(4'H)-on

Hbn hop bao gdm 4'-(2,4-dimetoxybenzyl)-7"-nitrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on (238mg, 0,62mmol) thu dugc trong Vi du
(35¢) va 10% paladi cacbon (ham lugng nude: 54,6%, 100mg) trong
tetrahydrofuran (30mL), va metanol (30mL) duoc khudy & nhiét do trong phong
trong 3 gid & &p suét thuong trong diéu kién méi trudng khi hydro. Hydro trong
binh phan g dugc thay thé bang nito, va sau d6, hdn hgp phan tng dugce loc qua
miéng loc Celite 545(R). Dung mdi trong dich loc dugc cét loai dudi 4p sudt giam

.dé thu duge hop chét néu & dé muc nay (227mg, hiéu sudt: dinh lugng).

Phé H NMR (CDCI3, 400MHz) &: 7,84 (1H, d, J =2,2 Hz), 7,48 (1H, d, ] =
2,2 Hz), 7,20 (1H, d, T = 8,2 Hz), 6,48-6,43 (2H, m), 4,70 (2H, br s), 3,82 (3H, s),
3,81 (3H, s), 3,69 (2H, s), 3,48 (2H, d, J = 3,1 Hz), 0,93 (2H, br s), 0,63 (2H, br s).

(35¢) 5-Clo-2-metoxy-N-(5'-0x0-4",5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit

Hop chit néu & dé muc nay (80mg, hiéu suét: 56%) thu dugc bang phuong
phap didu ché dugc mé ta trong céc Vi du (1d) va (9) sir dung 7'-amino-4'-(2,4-
dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
(124mg, 0,35mmol) thu dugc trong Vi du (35d) va 5-clo-2-metoxybenzensulfonyl
clorua (92,5mg, 0,38mmol).
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Phé 'H NMR (DMSO0-d6, 400MHz) &: 10,29 (1H, brs), 8,84 (1H, s), 8,08
(1H, d, J =2,7 Hz), 7,94 (1H, d, ] = 2,7 Hz), 7,68-7,62 (2H, m), 7,25 (1H, d, J = 8,6
Hz), 4,26 (2H, s), 3,87 (3H, s), 0,74 (4H, br s).

Phd MS (ES/APCI+): 410 (M+H), 412 (M+2+H).

(Vi du 36) 5-Flo-2-metoxy-N-(5'-ox0-4',5"-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7 '-yl)benzensulfonamit

H
N
oo (N X
NI
N™ "o

Hop chét néu & dé muc nay (81mg, hiéu suét cho hai budc: 71%) thu dugc
bing phwong phap didu ché dugc mé ta trong cac Vi du (1d) va (9) sir dung 7'
amino-4'- (2,4-dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3 ,2-f][1,4]oxazepin]-
5'(4'H)-on (103mg, 0,29mmol) thu dugc trong Vi dy (35d) va 5-flo-2-
metoxybenzensulfonyl clorua (71,6mg, 0,32mmol).

Phé 1H NMR (DMSO0-d6, 400MHz) &: 10,27 (1H, br s), 8,83 (1H, s), 8,08
(1H, d, J = 3,1 Hz), 7,95 (1H, d, J =3,1 Hz), 7,51-7,46 (2H, m), 7,26-7,22 (1H, m),
4,25 (2H, s), 3,86 (3H, s), 0,74 (4H, br s).

Phd MS (ES/APCIY): 394 (M+H).

(Vi du 37) 5-Clo-2-metoxy-N-(5-ox0-4-phenyl-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit

OCHj;
N
C 82 NP
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(37a) 7-Nitro-4-phenyl-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5 (2H)-on
Hop chit néu & d& muyc nay (324mg, hiéu suét cho hai bude: 39%) thu duge
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bing phwong phap diéu ché dugc mo ta trong cdc Vi du (1a) va (35¢) sir dung axit
2-clo-5-nitropyridin-3-carboxylic (591mg, 2,92mmol) va 2-anilinoetanol (400mg,
2,92mmol).

Phé 1H NMR (CDCI3, 400MHz) &: 9,32 (1H, d, J =3,1 Hz), 9,28 (1H, d,J =
3,1 Hz), 7,50-7,46 (2H, m), 7,39-7,35 (1H, m), 7,33-7,30 (2H, m), 4,87-4,85 (2H,
m), 4,15-4,13 (2H, m).

(37b) 7-Amino-4-phenyl-3,4-dihydropyrido[3,2-f][1,4] oxazepin-5(2H)-on

Hop chit néu & dé muc nay (243mg, hiéu suit: 84%) thu dugc bing phuong
phap diéu ché duge mo ta trong Vi du (3b) st dung 7-nitro-4-phenyl-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (324mg, 1,14mmol) thu dugc trong Vi
du (37a).

Phé lH NMR (CDCI3, 400MHz) §: 7,93 (1H, d, T = 3,1 Hz), 7,60 (1H, d, ] =
3,1 Hz), 7,46 (2H, t, J = 7,6 Hz), 7,37-7,31 (3H, m), 4,58 (2H, t, J = 5,1 Hz), 3,96
(2H, t, T = 5,1 Hz), 3,69 (2H, br s).

(37¢) 5-Clo-2-metoxy-N-(5-oxo-4-phenyl-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit

Hop chit néu & d& muc nay (77mg, hiéu suét: 71%) thu dugc bang phuong
phép néu trong Vi du (1d) st dung 7-amino-4- phenyl-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (60mg, 0,24mmol) thu dugc trong Vi du (37b) va 5-clo-2-
metoxybenzensulfonyl clorua (62mg, 0,26mmol).

Phé lH NMR (DMSO0-d6, 400MHz) &: 10,39 (1H, brs), 8,16 (1H, d, J =2,4
Hz), 7,98 (1H, d, J = 2,4 Hz), 7,69-7,67 (2H, m), 7,44 (2H, t,J = 7,3 Hz), 7,36 (2H,
d, =73 Hz), 7,32-7,25 (2H, m), 4,56 (2H, t, ] =4,6 Hz), 3,95 2H, t,J = 4,6 Hz),
3,88 (3H, s).

Phé MS (ES/APCI+): 460 (M+H), 462 (M+2+H).

(Vi du 38) 5-Clo-2-metoxy-N-[5-0xo0-4-(pyridin-2-y1)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4] oxazepin-7-yl]benzensulfonamit
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(38a) 7-Nitro-3,4-dihydropyrido[3 ,2-f][1,4]oxazepin-5(2H)-on

Hop chit néu & d& muc nay (1,24g, hiéu suét: dinh lugng) thu duge bang
phuong phép néu trong Vi du (18¢) sir dung 4-(2,4-dimetoxybenzyl)-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (2,00g, 5,57mmol) thu dugc trong Vi
du (8¢).

Phé 'H NMR (CD30D, 400MHz) &: 9,30 (1H, d, ] =2,7 Hz), 9,19 (1H, d,J
=2.7 Hz), 4,70-4,69 (2H, m), 3,67-3,65 (2H, m).

(38b) 7-Nitro-4-(pyridin-2-yl)-3,4-dihydropyrido[3,2-f][ 1 ,4]oxazepin-5(2H)-
on

Hon hop cua 7-nitro-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on
(100mg, 0,48mmol) thu dugc trong Vi du (38a), 2-bromopyridin (90,6mg,
0,57mmol), tris(dibenzylidenaxeton)dipaladi(0) (87,6mg, 0,010mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (11,1mg, 0,01 9mmol), va xesi cacbonat
(0,312g, 0,96mmol) trong dioxan(10mL) dugc gia nhiét dé hoi luu trong 18 gid
trong bé dau. Hon hop phan tmg dugc 1am mét. Dung mdi dugc cét loai trong diéu
kién &p suit giam, va phén cin duge tinh ché trong thiét bi sdc ky cot ty dong (n-
hexan/etyl axetat/metanol = 100/0/0 - 0/100/0 - 0/85/15), thu dugc hop chit néu &
d& muc nay (41mg, hiéu suét: 30%).

Phd H NMR (CDCI3, 400MHz) 8: 9,30 (1H, d, ] =2,7 Hz), 9,25 (1H, d, J =
2,7 Hz), 8,46-8,44 (1H, m), 8,06 (1H, d, J = 8,2 Hz), 7,83-7,79 (1H, m), 7,22-7,19
(1H, m), 4,90 (2H, t,J =4,3 Hz), 4,57 (2H, t, 1 =4,3 Hz.

(38¢) 5-Clo-2-metoxy-N-[5-oxo0-4-(pyridin-2-y1)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4] oxazepin-7-yl]benzensulfonamit

Hop chit néu & d& muc nay (58mg, hiéu suét cho hai budc: 88%) thu duoc

bing phuwong phap néu trong cac Vi du (3b) va (1d) str dung 7-nitro-4-(pyridin-2-

-97-



27348

yl)-3,4-dihydropyrido[3,2-f][1,4] oxazepin-5(2H)-on (41,0mg, 0,14mmol) thu dugc
trong Vi du (38b) va 5-clo-2- metoxybenzensulfonyl clorua (35,2mg, 0,15mmol).

Phé 'H NMR (DMSO-d6, 400MHz) 3: 10,45 (1H, br s), 8,47 (1H, d, J =3,9
Hz), 8,18 (1H, brs), 7,95-7,86 (3H, m), 7,70-7,67 (2H, m), 7,29-7,25 (2H, m), 4,53
(2H, br s), 4,30 (2H, br s), 3,88 (3H, s).

Phd MS (ES/APCI): 461 (M+H), 463 (M+2+H).

(Vi du 39) 5-Clo-2-metoxy-N-[5-ox0-4-(pyridin-3-yl)-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]benzensulfonamit
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(39a) 7-Nitro-4-(pyridin-3-yl)-3,4-dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-
on

Hop chét néu & d& myc nay (104mg, hiéu sudt: 76%) thu dugc bing phwong
phép diéu ché dugc mo ta trong Vi du (38b) st dung 7-nitro-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (100mg, 0,48mmol) thu duge trong Vi duy (3 8a) va 3-
iodopyridin (118mg, 0,57mmol).

Phé 'H NMR (CDCI3, 400MHz) &: 9,34-9,30 (2H, m), 8,62-8,61 (2H, m),
7,74-7,71 (1H, m), 7,44 (1H, dd, J =8,0, 4,9 Hz), 4,89 (2H, t, ] = 4,1 Hz), 4,18 (2H,
t, ] =4,1 Hz).

(39b) 5-Clo-2-metoxy-N-[5-ox0-4-(pyridin-3-y1)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensul fonamit

Hop chét néu & @& muc nay (13mg, hiéu suét cho hai budc: 8%) thu duge
bing phuong phép didu ché dugc mé ta trong céc Vi du (3b) va (1d) sir dung 7-
nitro-4- (pyridin-3-yl)-3,4-dihydropyrido[3,2-f][ 1,4]oxazepin-5(2H)-on (104mg,
0,36mmol) thu dugc trong Vi du (39a) va 5-clo-2-metoxybenzensulfonyl clorua

(21,7mg, 0,09mmol).
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Phé H NMR (DMS0-d6, 400MHz) &: 10,40 (1H, brs), 8,62 (1H, d, J=2,4
Hz), 8,50-8,49 (1H, m), 8,18 (1H, d, ] = 2,9 Hz), 8,01 (1H, d, ] = 2,9 Hz), 7,84 (1H,
brd, J = 8,3 Hz), 7,69-7,67 (2H, m), 7,49 (1H, dd, J = 8,1,4,6 Hz), 7,27-7,25 (1H,
m), 4,59 (2H, t, J = 4,1 Hz), 4,01 2H, t, ] = 4,1 Hz), 3,88 3H, s).

Phé MS (ES/APCIT): 461 (M-+H), 463 (M+2+H).
(Vidu 40) 5-Clo-N-(5'-0x0-4’,5’-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit
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(40a) 5-Clo-2-(triflometoxy)benzensulfonyl clorua

Déi v6i huyén phii chira 5-clo-2-(triflomethoxy)anilin (5,00g, 23,6mmol) va
dibenzyl disulfua (4,66g, 18,9mmol) trong axetonitril (75mL), Isoamyl nitrit
(3,46mL, 26,0mmol) dugc bd sung tir tir & 60°C trong bé diu, va hdn hop dugc
khudy & ciing nhiét d6 nhu trén déy trong 2 gid. Hon hop phén tmg dugc lam mat
va sau d6 dugc cd dudi 4p sudt gidm, va phan cin dugc tinh ché trong thiét bi sic
ky cot te dong (n-hexan/etyl axetat = 100/0- 95/5) dé tao ra 2-(benzylsulfanyl)-4-
clophenyl triflometyl ete (3,86, hiéu suét: 51%). Déi v6i hén hop bao gdm 2-
(benzylsulfanyl)-4-clophenyl triflometyl ete thu dugc (4,84g, 15,2mmol), axit
axetic (4,5mL) va nu6c (3mL) trong axetonitril (120mL), 1,3-diclo-5,5-
dimetylhydantoin (5,98g, 30,4mmol) dugc bd sung trong diéu kién lam mat bing
d4, va hdn hop dugc khudy & cing nhiét d6 nhu trén trong 3 gio. Hon hop dugce pha
lodng bang cach bd sung dung dich nuée bdo hoa natri bicacbonat, dugc chiét bang
etyl axetat. Lop hitu co dugc rira bang dung dich nudc bdo hoa natri clorua va duge
lam khan trén natri sulfat khan. Sau khi loc, dung méi duoc cit loai trong diéu kién
ap suét giam, va phén cin dugc tinh ché trong thiét bi séc ky cot tw dong
(hexan/etyl axetat = 100/0 - 85/15), thu dugc hop chét néu & d& muc nay (3,64¢,
hiéu suét: 81%).
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Phé 'H NMR (CDCI13, 400MHz) ¢: 8,09 (1H, d, J=2,3 Hz), 7,75 (1H, dd, J
=9,0, 2,7 Hz), 7,50-7,47 (1H, m).

(40b) 5-Cl(_)-N—[4'-(2,4-dimetoxybenzyl)-5'-oxo-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][ 1 ,4]oxazepin]-7'-yi] -2-
(triflometoxy)benzensulfonamit

Déi voi hdn hop bao gdm 7'-amino-4'-(2,4-
dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][ 1,4]oxazepin]-5'(4'H)-on
(95,0mg, 0,267mmol) thu dugc trong Vi du (35d) va pyridin (0,432mL, 5,3 5mmol),
5-clo-2-(triflometoxy)benzensulfonyl clorua (86,8mg, 0,294mmol) trong Vi du
(40a) dugc bd sung & nhiét do trong phong, va hdn hop duge khudy & 80°C trong 2
gid trong bé dau. Hn hgp phén tng dugc 1am mét va sau d6 duge cd dudi dp suét
giam, va phin can dugc tinh ché trong thiét bi sic ky ct ty dong (etyl
axetat/metanol = 100/0 - 90/10), thu dwoc hop chit néu & & muc nay (142mg, hiéu
sudt: 87%).

Phé 'H NMR (CDCI3, 400MHz) o: 8,23 (1H, d, J=2,7 Hz), 7,91 (1H, d, J=
2,7Hz), 7,87 (1H, d, J=2,7 Hz), 7,57 (1H, dd, J = 8,8, 2,5 Hz), 7,39-7,35 (1H, m),
7,17 (1H, d, J = 8,2 Hz), 6,46-6,44 (2H, m), 4,68 (1H, br s), 3,96 (1H, br s), 3,81
(3H, s), 3,80 (3H, s), 0,93 (2H, br s), 0,69 (2H, br s).

~ (40c) 5-Clo-N-(5"-oxo0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f1[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit

Déi v6i dung dich chira 5-clo-N-[4'-(2,4- dimetoxybenzyl)-5'-oxo0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][ 1,4]oxazepin]-7"-yl]-2-
triflometoxy)benzensulfonamit (142mg, 0,23 lmmol) thu dugc trong Vi du (40b)
trong clorofom (8mL), anisol (0,0504mL, 0,463mmol), axit trifloaxetic (4mL,
52mmol) va axit triflometansulfonic (0,0609mL, 0,694mmol)duqc bd sung & nhiét
d6 trong phong, va hdn hop duge khudy & nhiét d6 trong phong trong 2 gid. Hon
hop phan tmg dugc pha lodng bing cach bd sung dung dich nuéc bdo hoa natri
bicacbonat trong diéu kién lam maét bang d4, sau d6 chiét bang etyl axetat. L6p hitu
co duogc rira b?mg dung dich nu¢c bdo hoa natri clorua va dugce 1am khan trén natri

sulfat khan. Sau khi loc, dung méi dugc cét loai trong didu kién 4p suét giam, va
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phén cin dugc tinh ché trong thiét bi sic ky cot tuy dong (etyl axetat/metanol =

100/0 - 90/10), thu dwoc hop chét néu & d& myc ndy (84mg, hidu suét: 78%).

Phé 1H NMR (DMSO-d6, 400MHz) &: 10,73 (1H, br s), 8,87 (1H, br s), 8,11
(1H, d, J= 2,4 Hz), 7,93-7,86 (3H, m), 7,61 (1H, d, J = 8,8 Hz), 4,30 (2H, br s),,
0,80 (2H, br s), 0,77 (2H, br s).

Phé MS (ES/APCI+): 464(M+H), 466(M+2+H).
(Vi du 41) 5-Flo-N-(5'-ox0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f][1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit

H
N
o*5%0 |)<]
N
N™ "o

(41a) 5-Flo-2-(triflometoxy)benzensulfonyl clorua

Hop chit néu & d& muc nay (0,82g, hiéu suit cho hai budc: 29%) thu duoc
bang phuong phap diéu ché dugc mb ta trong Vi du (40a) st dung 5-flo-2-
(triflometoxy)anilin (2,00g, 10,3mmol).

Phé 'H NMR (CDCI3, 400MHz) 6:7,84 (1H, dd, J = 6,8, 2,9 Hz), 7,56-7,47
(2H, m).

(41b) N-[4'-(2,4-Dimetoxybenzyl)-5'-oxo-4',5'-dihydrospiro[xyclopropan-
1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-5-flo-2-(triflometoxy)benzensulfonamit

Déi v6i hdn hop bao gdm 7'-amino-4'-(2,4-
dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
(100mg, 0,28 1mmol) thu dugc trong Vi du (35d) va pyridin (0,453mL, 5,63mmol),
5-flo-2-(triflometoxy)benzensulfonyl clorua (94,1mg, 0,338mmol) trong Vi du
(41a) dugc bd sung & nhiét do trong phong, va hén hop duoc khudy & 80°C trong 5
gidy trong bé dau. Hon hop phan tmg dugc 1am mét va sau d6 dugc ¢o dudi 4p suét
giam, va phén cin dugce tinh ché trong thiét bi sic ky tw dong (n-hexan/etyl axetat =
100/0 - 0/100), thu dugc hop chat néu & & muc nay (156mg, hiéu suat: 93%).

Phé 1H NMR (CDCI3, 400MHz) &: 8,27 (1H, d, J=2,7 Hz), 7,94 (1H, d, J=
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2,7 Hz), 7,63 (1H, dd, J= 7.4, 3,1 Hz), 7,32-7,28 (2H, m), 7,16 (1H, d, J= 8,2 Hz),
6,46-6,43 (2H, m), 4,69 (1H, br s), 3,95 (2H, br s), 3,81 (3H, s), 3,80 (3H, s), 0,92
(2H, br s), 0,69 (2H, br s).

(41¢) 5-Flo-N-(5"-ox0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f1[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit

Déi v6i huyén phi chira N-[4'-(2,4-dimetoxybenzyl)-5'- oxo-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][ 1,4]oxazepin]-7'-yl]-5-flo-2-
triflometoxy)benzensulfonamit (156mg, 0,26 1mmol) thu dwgc trong Vi du (41b)
trong clorofom (5SmL), anisol (84,7mg, 0,783mmol), axit trifloaxetic (0,40mL,
5,2mmol) va axit triflometansulfonic (0,0687mL, 0,783 mmol) dugc bd sung & nhiét
d6 trong phong, va hon hop dugc khudy & nhiét o trong phong trong 2 gio. Déi véi
hdn hop nay, axit trifloaxetic bb sung (2mL) dugc bd sung, va hdn hep dugc khudy
& nhiét do trong phong thém trong 2 gid. Hon hgp phén tng dugc pha lodng bing
cach bd sung dung dich nudc bdo hoa natri bicacbonat trong didu kién 1am mat bing
da, sau d6 chiét bang clorofom. Lép hitu co duge rira bang dung dich nuéc bao hoa
natri clorua va dugc lam khan trén natri sulfat khan. Sau khi loc, dung mdi dugc ct
loai trong diéu kién ap sut giam, va phén cin duge tinh ché trong thiét bi sic ky cot
tyr dong (etyl axetat/metanol = 100/0 - 95/5), thu dugc hop chét néu & d& myc nay
(97mg, hiéu suét: 83%).

Phé 1H NMR (DMSO-d6, 400MHz) 3: 10,75 (1H, br s), 8,88 (1H, br s), 8,11
(1H, d, J=2,7 Hz), 7,92 (14, d, J= 2,7 Hz), 7,75-7,66 (3H, m), 4,30 (2H, br s),
0,82-0,75 (4H, m).

Phé MS (ES/APCI™): 448(M+H).

(Vi du 42) 2-Etoxy-5-flo-N-(5'-0x0-4",5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-/][1,4]oxazepin]-7'-yl)benzensulfonamit
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(42a) 5-Flo-2-etoxybenzensulfonyl clorua

Hop chét néu & d& muc ndy (3,16g, hiéu sudt: 36%) thu dugc bang phuong
phap didu ché dugc md ta trong Vi du (13a) st dung 1-etoxy-4-flobenzen (5,11g,
36,5mmol).

Phé 1H NMR (CDCI3, 400MHz) : 7,70 (1H, dd, J= 7,4, 3,1 Hz), 7,41-7,36
(1H, m), 7,07 (1H, dd, J= 9,4, 3,9 Hz), 4,26 (2H, q, /= 6,8 Hz), 1,55 3H, t, /= 6,8
Hz).

(42b) N-[4'-(2,4-Dimetoxybenzyl)-5'-0x0-4’,5’-dihydrospiro[xyclopropan-
1,3"-pyrido[3,2-f][ 1,4]oxazepin]-7'-yl]-2-etoxy-5- flobenzensulfonamit

Déi v6i hdn hop bao gdm 7'-amino-4'-(2,4-
dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
(100mg, 0,28 1mmol) thu dugc trong Vi du (35d) va pyridin (0,453mL, 5,63mmol),
5-Flo-2-etoxybenzensulfonyl clorua (73,9mg, 0,310mmol) thu dugc trong Vi du
(42a) dugc bd sung & nhiét do trong phong, va hdn hop duogc khudy & 80°C trong 2
gidy trong bé du. Hén hop phan timg dugc 1am mét va sau d6 dugc cd dudi dp sudt
giam, va phén cin duoc tinh ché trong thiét bi sic ky cot tw dong (n-hexan/etyl
axetat = 100/0 - 0/100), thu dugc hgp chit néu & d& muc nay (146mg, hiéu suat:
93%).

Phé H NMR (CDCI3, 400MHz) 6: 8,20 (1H, d, J= 2,7 Hz), 7,85 (1H, d, J=
2,7 Hz), 7,47 (1H, dd, J= 7,4, 3,1 Hz), 7,23-7,14 (2H, m), 7,02-6,95 (2H, m), 6,46-
6,43 (2H, m), 4,66 (1H, br s), 4,29 (2H, q, J=7,0 Hz), 3,92 (1H, br s), 3,80 (3H, s),
3,79 (3H, s), 1,58 (3H, t, J= 7,0 Hz), 0,87 (2H, br s), 0,63 (2H, br s).

(42¢) 2-Etoxy-5-flo-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit
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Déi voi huyén phil chira N-[4'-(2,4-dimetoxybenzyl)-5'- oxo-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-2-etoxy-5-
flobenzensulfonamit (146mg, 0,262mmol) thu dugc trong Vi du (42b) trong
clorofom (4mL), anisol (0,0571mL, 0,524mmol), axit trifloaxetic (2mL, 26,1mmol)
va axit triflometansulfonic (0,0689mL, 0,786mmol) dugc bd sung & nhi€t d) trong
phong, va hdn hgp dugc khudy & nhiét d6 trong phong trong 3 gio. Hon hop phan
tng dugc pha loang bang cach bd sung dung dich nudc bdo hoa natri bicacbonat
trong diéu kién 1am maét bing d4, sau d6 chiét bang clorofom. Lép hitu co duge rira
bang dung dich nuéc bdo hoa natri clorua va duge lam khan trén natri sulfat khan,
Sau khi loc, dung méi duge cit loai trong didu kién 4p sudt giam, va phan cin dugc
tinh ché trong thiét bi séc ky cot tu dong (etyl axetat/metanol = 100/0 - 90/10), thu
dugc chit rén tho.

Péi v6i huyén phir chira chét rén thd trong etanol (3mL), dung dich nudc IN
natri hydroxit solution (0,40mL) duoc bd sung va hdn hop dugc khudy & nhiét do
trong phong cho dén khi dwgc hoa tan. Hon hop dugc cd trong didu kién 4p sut
giam, dugc pha lodng béng cach bd sung nudc, va sau d6 dugc loc. Dung dich 1IN
axit clohydric (0,40mL) dugc bd sung vao dich loc, chét rin két tia dugc thu gom
bing cach loc, dugc rira bing nude va etanol, va sau d6 duge lam kho dé thu dugce
hop chét néu & dé muc nay (95mg, hidu suét: 89%).

Phé 1H NMR (DMSO-d6, 400MHz) 3: 10,15 (1H, s), 8,83 (1H, s), 8,09 (1H,
d, J=2,7Hz), 7,95 (14, 4, J=2,7 Hz), 7,52-7,44 (2H, m), 7,24 (1H, dd, J=9,0, 4,3
Hz), 4,26 (br 2H, s), 4,16 (2H, q, J= 7,0 Hz), 1,26 3H, t, J= 7,0 Hz), 0,77-0,71
(4H, m).

Phd MS (ES/APCI™): 408(M+H).

(Vi du 43) 2,5-Dimetoxy-N-(5'-ox0-4’,5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit
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(43a) N-[4'-(2,4-Dimetoxybenzyl)-5'-oxo0-4’,5’-dihydrospiro[xyclopropan-
1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-2,5-dimetoxybenzensulfonamit

Péi véi hdn hop bao gdm 7'-amino-4'-(2,4-
dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
(90,0mg, 0,253mmol) thu duge trong Vi du (35d) va pyridin (0,408mL, 5,06mmol),
2,5-dimetoxybenzensulfonyl clorua (65,9mg, 0,279mmol) duoc bd sung & nhiét do
trong phong, va hdn hop duoc khudy & 80°C trong 3 gidr trong bé dau. Hén hop
phan (ng dugc lam mat va sau d6 dugc co dudi ap suét giam, va phan cin dugc tinh
ché trong thiét bi sic ky cot tu dong (n-hexan/etyl axetat = 100/0 - 0/100), thu dwgc
hop chit néu & d& muc nay (143mg, hidu sudt: dinh lugng).

Phé H NMR (CDCI3, 400MHz) ¢: 8,22 (1H, d, J=2,7 Hz), 7,88 (1H, br d,
J=2,7Hz),7,37-7,28 (2H, m), 7,15 (1H, br d, J = 8,6 Hz), 7,04 (1H, dd, /= 9,0,
3,1 Hz), 6,97 (1H, d, J = 9,0 Hz), 6,45-6,43 (2H, m), 4,66 (2H, br s), 3,99 (3H, s),
3,91 (2H, brs), 3,80 (3H, s), 3,79 (3H, s), 3,73 (3H, s), 0,86 (2H, br 5), 0,61 (2H, br
s).

(43b) 2,5-Dimetoxy-N-(5'-0x0-4’,5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit

Dbi v6i huyén phi chira N-[4'-(2,4-dimetoxybenzyl)-5'-ox0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-2,5-
dimetoxybenzensulfonamit (0,143mg, 0,257mmol) thu dugc trong Vi du (43a)
trong clorofom (4mL), anisol (0,0561mL, 0,515mmol), axit trifloaxetic (2mL,
26mmol) va axit triflometansulfonic (0,0678mL, 0,772mmol) dugc bd sung trong
didu kién 1am mat bing d4, hdn hop duge khudy & cting nhiét 6 nhu trén trong 3
gid va sau d6 duge khudy & nhiét do trong phong trong 2 gid.

Hén hop phan tng dugc pha lodng béng cach bd sung dung dich nuéc bdo
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hoa natri bicacbonat trong diéu kién 1am mat bing d4, sau do chiét bang clorofom.
Lép hitu co dugce rua bang dung dich nudc bdo hoa chira natri clorua va dugc lam
khan trén natri sulfat khan. Sau khi loc, dung méi dugc ct loai trong diu kién ap
suét giam, va phén cin dugc tinh ché trong thiét bi sdc ky cot tw dong (etyl
axetat/metanol = 100/0 - 90/10), thu dugc chét rin tho. Di véi huyén phu chira
chét rin tho trong etanol (3mL), dung dich nuwéc 1N natri hydroxit (ImL) dugc bd
sung va hdn hop dugc khudy & nhiét do trong phong cho dén khi dwgc hoa tan. Hon
hop dugc co trong ap suit giam, dugc pha lodng bing cach bd sung etyl axetat va
nuée. Hau hét dung méi dugce cét loai trong 4p sudt giam, va sau d6 dugc loc. IN
axit clohydric (1mL) dugc b sung dich loc, chit rin két tia dugc thu gom bing
cach loc, dugc rira b%mg nudc va etanol, va sau d6 dugc lam khoé dé thu duoc hop

chét néu & d& muc nay (55mg, hiéu suét: 53%).

Phé 1H NMR (DMSO-d6, 400MHz) &: 10,17 (1H, brs), 8,83 (1H, br s), 8,07
(1H, d, J=2,7 Hz), 7,95 (1H, d, J = 2,7 Hz), 7,20-7,15 (3H, m), 4,24 (2H, br s),
3,81 (3H, s), 3,71 (3H, s), 0,74 (4H, br s).

Phé MS (ES/APCI™): 406(M+H).

(Vi du 44) 5-Clo-2-metoxy-N-[5-0x0-3-(pyridin-3-y1)-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit
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(44a) 2-[(2,4-Dimetoxybenzyl)amino]-2-(pyridin-3-yl)etanol

Hop chét néu & & muc nay (xdp xi lugng 77%, 0,9217g, hidu sut: 69%) &
dang hdn hop chira rugu 2,5-dimetoxybenzylic thu dugc bing phuong phép diéu
ché néu trong Vi du (8a) st dung 2,4-dimetoxybenzaldehyt (627,6mg, 3,78mmol)
va 2-amino-2-(pyridin-3-yl)etanol (495,3mg, 3,59mmol).

Phé 'H NMR (CDCI3, 400MHz) é: 8,54-8,51 (1,32H, m), 7,70-7,68 (0,66H,
m), 7,29-7,26 (0,66H, m), 7,17 (0,34H, d, J = 8,2 Hz), 7,03-7,01 (0,66H, d, J=7,8
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Hz), 6,48-6,40 (2H, m), 4,61 (0,68H, s), 3,85-3,79 (6,66H, m), 3,76-3,70 (1,32H,
m), 3,56-3,52 (1,32H, m).

(44b) 4-(2,4-Dimetoxybenzyl)-7-nitro-3-(pyridin-3-yl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (283,2mg, hi¢u suit cho hai budc: 27%) thu
dwgc bing phuong phap diéu ché dugc md ta trong cac Vi du (1a) va (35¢) st dung
axit 2-clo-5-nitropyridin-3-carboxylic (501,1mg, 2,47mmol) va 2-[(2,4-
dimetoxybenzyl)amino]-2-(pyridin-3-yl)etanol (xép xi lugng 77%, 0,912g,
2,44mmol) thu duogc trong Vi du (44a).

Phé 1H NMR (CDCI3, 400MHz) &: 9,66 (1H, d, J=2,7 Hz), 9,10 (1H, d, J=
2,7 Hz), 8,51 (1H, dd, J=4,7, 1,6 Hz), 8,42 (1H, brd, J=2,3 Hz), 7,42 (1H, d, J
=8,2 Hz), 7,35-7,32 (1H, m), 7,21-7,17 (1H, m), 6,49 (1H, dd, J = 8,2, 2,3 Hz), 6,40
(1H, d, J=2,3 Hz), 5,19 (1H, d, J= 5,3 Hz), 5,10 (1H, d, J = 14,5 Hz), 5,02 (1H,
dd,J= 13,1, 5,3 Hz), 4,56 (1H, d, J= 13,3 Hz), 4,50 (1H, d, J= 14,5 Hz), 3,80 (3H,
s), 3,72 (3H, s).

(44c¢) 7-Amino-4-(2,4-dimetoxybenzyl)-3-(pyridin-3-yl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chit néu & dé muc nay (270,0mg, hiéu suét: dinh lwong) thu dugce bﬁng
phwong phép didu ché néu trong Vi du (8d) stt dung 4-(2,4-dimetoxybenzyl)-7-
nitro-3- (pyridin-3-yl)-3,4-dihydropyrido[3,2-][1,4]oxazepin-5(2H)-on (287,5mg,
0,659mmol) thu dugc trong Vi du (44b).

Phé 'H NMR (CDCI3, 400MHz) 3: 8,48 (1H, dd, J=4.9, 1,6 Hz), 8,40 (1H,
d, J=2,3 Hz), 8,20 (1H, d, J=2,7 Hz), 7,81 (1H, d, J= 2,7 Hz), 7,39-7,35 (2H, m),
7,17 (1H, dd, J = 8,0, 4,9 Hz), 6,47 (1H, dd, J= 8,2, 2,3 Hz), 6,39 (1H, d, /= 2.3
Hz), 5,10 (1H, d, J= 14,5 Hz), 4,97 (1H, d, J= 5,3 Hz), 4,75 (1H, dd, J= 13,1, 5,3
Hz), 4,38-4,34 (2H, m), 3,80 (3H, s), 3,72 (3H, s), 3,60 (2H, br s).

(444d) 5-Clo-2-metoxy-N-[5-oxo0-3-(pyridin-3-yl)-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]benzensulfonamit

Hop chét néu & d& muc nay (191,0mg, hiéu sudt cho hai buéc: 64%) thu
duoc biang phuong phap didu ché duge md ta trong cac Vi du (1d) va (9) st dung 7-
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Amino-4-(2,4-dimethoxybenzyl)-3-(pyridin-3-yl)-3,4-dihydropyrido[3,2-
f][1,4]oxazepin-5(2H)-on (267,5mg, 0,66mmol) thu dugc trong Vi dy (44c) va 5-

clo-2- metoxybenzensulfonyl clorua (166,7mg, 0,69mmol).

Phé 'H NMR (DMSO-d6, 400MHz) 3: 10,33 (1H, brs), 8,93 (1H, br d, J=
5,5 Hz), 8,48-8,46 (2H, m), 8,35 (1H, d, J=2,7 Hz), 8,04 (1H, d, J= 2,7 Hz), 7,70-
7,69 (2H, m), 7,60-7,57 (1H, m), 7,33 (1H, dd, J= 7.8, 4,7 Hz), 7,26 (1H, d,J=9,0
Hz), 4,93 (1H, t,J= 5,5 Hz), 4,78 (1H, dd, J= 12,9, 5,5 Hz), 4,51 (1H, br d, J =

12,9 Hz). Ph MS (ES/APCI+): 461(M+H), 463(M+2+H).
(Vi du 45) 7-{[(5-Clo-2-metoxyphenyl)sulfonyl]amino}-N,N-dimetyl-5-oxo-
2,3,4,5-tetrahydropyrido[3,2-/][1,4]oxazepin-3-carboxamit
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(45a) O-Benzyl-N-[(benzyloxy)cacbonyl]serin

Péi v6i huyén phi chira O-benzylserin (5,00g,25,6mmol) trong 1,4-dioxan
(50mL), dung dich nuéc 2N natri hydroxit (26,8mL, 53,8mmol) duoc bd sung, va
hdn hop duge khudy & nhiét do trong phong trong 10 phut. Sau d6, déi v6i hdn hop
ndy, benzyl clorofomat (3,82mL, 26,9mmol) dugc bd sung, va hdn hop duge khuéy
& nhiét d6 trong phong trong 3 gid. Hon hop phan tmg dugc cd trong 4p suét giam,
va dugc pha lodng béng cach bd sung 5N axit clohydric (10,8mL, 54,2mmol), sau
d6 chiét bang etyl axetat. L6p hitu co dugce ria bing nuéc va dung dich nudce bao
hoa natri clorua, va dugce lam khan trén magie sulfat khan. Sau khi loc, dung moi
duoc cét loai trong didu kién ap suét giam. D6i véi phén cin, n-hexan (20mL) va
etyl axetat (1mL) dugc b sung, va chét rén két tta dugc thu gom bing cich loc,
dugc rira bing n-hexan, va sau d6 duge lam kho dé thu dugc hop chét néu & d& muyc

nay (7,24g, hiéu suét: 86%).
Phd 'H NMR (CDCI3, 400MHz) &: 7,37-7,27 (10H, m), 5,64 (1H, br d, J =

-108-



27348

8,2 Hz), 5,15 (1H, br d, J= 12,1 Hz), 5,11 (1H, br d, J = 12,1 Hz), 4,57-4,53 (3H,
m), 3,96 (1H, br dd, J= 9.4, 3,1 Hz), 3,72 (1H, br dd, J= 9.4, 3,3 Hz).

(45b) Benzyl [3-(benzyloxy)-1-(dimetylamino)-1- oxopropan-2-yl]carbamat

Déi véi dung dich chira O-benzyl-N- [(benzyloxy)cacbonyl]serin (1,50g,
4,55mmol) thu dugc trong Vi du (45a), N-[3-(dimetylamino)propyl]-NV'-
etylcarbodiimit hydroclorua (1,06g, 5,53mmol) va 1-hydroxybenzotriazol (0,68g,
5,0mmol) trong metylen clorua (22mL), dung dich chira dimetylamin trong
tetrahydrofuran (2,0 mol/L, 5,5mL, 11mmol) dugc bd sung trong diéu kién 1am mat
bang d4, va hdn hop duge khudy & ciing nhiét d§ nhu trén trong 10 phit va sau d6 ¢
nhiét d6 trong phong trong 1 gid. Hon hop dugce pha loang bing cach bd sung IN
axit clohydric (50mL), sau d6 chiét bang etyl axetat. Lép hitu co duge rira bang
nuée, dung dich nuéce bao hoa natri bicacbonat va dung dich nuée bao hoa natri
clorua, va dugc 1am khan trén magie sulfat khan. Sau khi loc, dung mdi dugc cAt
loai trong didu kién ap sudt giam, va phén cin dugce tinh ché bang séc ky cot
silicagel (etyl axetat/n-hexan = 2/1 - 1/0), thu dugc hop chét néu & d& muc nay
(1,47g, hidu suét: 91%)

Phé 'H NMR (CDCI3, 400MHz) 8: 7,35-7,26 (10H, m), 5,75 (1H, d, J= 8,2
Hz), 5,10 (2H, br s), 4,95-4,90 (1H, m), 4,54 (1H, d, J= 12,1 Hz), 4,49 (1H, d, /=
12,1 Hz),
3,66 (1H, dd, J= 9,4, 5,5 Hz), 3,59 (1H, dd, J= 9.4, 7,0 Hz), 3,05 (3H, s), 2,97 (3H,
s).

(45¢) N,N-Dimetylserinamit

Hdn hop bao gdm benzyl [3-(benzyloxy)-1-(dimetylamino)- 1-oxopropan-2-
yl]carbamat (1,46g, 4,10mmol) thu dugc trong Vi du (45b) va 10% paladi cacbon
(ham luwong nudce: 54,6%, 0,28g) trong etanol (41mL) duge khudy & nhiét do trong
phong trong 1 gio & ap suét thuong trong didu kién méi trudng khi hydro. Sau d6
hén hop nay duge khudy & 50°C trong 24 gid trong bé dau & ap suét thuong trong
diéu kién mdi trudng khi hydro. Hydro trong binh phan tng dugc thay thé bing
nito, va sau d6, hén hop phan tng dugc loc qua miéng loc Celite 545(R). Dung moi

trong dich loc dugc cét loai trong diéu kién ap sudt giam, thu duge hop chit néu &
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@ muc nay (x4p xi luong 70%, 0,60g, hiéu suit: 78%) & dang hdn hop chira O-
benzyl-N, N-dimetylserinamit

Phé 'H NMR (CDCI3, 400MHz) é: 7,36-7,29 (1H, m), 4,53 (0,4H, br s),
3,98 (0,2H, dd, J= 7,0, 5,9 Hz), 3,77 (0,8H, dd, J= 7,0, 4,7 Hz), 3,66 (0,8H, dd, J =
10,9, 4,7 Hz), 3,57 (0,2H, dd, J=9,2, 5,9 Hz), 3,50-3,44 (1H, m), 3,10 (2,4H, s),
3,04 (0,6H, s), 2,98 (2,4H, s), 2,97 (0,6H, s).

(45d) N2-(2,4-Dimetoxybenzyl)-N,N-dimetylserinamit

Hop chit néu & d& muc nay (0,76g, hiéu sut: 85%) thu dugc bang phuong
phap diéu ché néu trong Vi du (8a) sit dung 2,4-dimetoxybenzaldehyt (0,68,
4,1mmol) va N,N-dimetylserinamit (xép xi lugng 70%, 0,60g, 3,2mmol) thu duoc
trong Vi du (45c¢).

Phé 1H NMR (CDCI3, 400MHz) é: 7,14 (1H, d, J=7,8 Hz), 6,44-6,41 (2H,
m), 3,82 (3H, s), 3,80 (3H, s), 3,73-3,63 (3H, m) 3,59 (1H, dd, J= 7,8, 4,7 Hz), 3,37
(1H, dd, J= 10,2, 7,8 Hz), 2,99 (3H, s), 2,89 (3H, s).

(45¢) 4-(2,4-Dimetoxybenzyl)-N,N-dimetyl-7-nitro-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-3- carboxamit

Hop chét néu & d& muc nay (0,55g, hiéu sut cho hai budc: 46%) thu dugce

bing phuong phap diéu ché duge md ta trong cac Vi du (1a) va (35¢) sir dung axit

2-clo-5-nitropyridin-3-carboxylic (0,55g, 2,7mmol) va N2-(2,4-dimetoxybenzyl)-
N,N-dimetylserinamit (0,76g, 2,7mmol) thu dugc trong Vi du (45d).

Phé 1H NMR (CDCI3, 400MHz) 8: 9,73 (1H, d, J=2,7 Hz), 9,12 (1H, d, J=
2,7Hz), 7,37 (1H, d, J = 8,2 Hz), 6,51-6,47 (2H, m), 5,04 (1H, d, J= 14,5 Hz),
4,95-4,89 (2H, m), 4,43 (1H, d, J= 14,5 Hz), 4,34 (1H, d, J= 12,1 Hz), 3,83 (3H,
s), 3,81 (3H, s), 3,04 (3H, s), 2,88 (3H, s).

(45f) 7-Amino-4-(2,4-dimetoxybenzyl)-N,N-dimetyl-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-3- carboxamit

Hop chét néu & & muc nay (342,7mg, hiéu suét: 67%) thu dugc bing
phuong phép didu ché néu trong Vi du (8d) st dung 4-(2,4-dimetoxybenzyl)-N,N-
dimetyl-7-nitro-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-3-carboxamit
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(552,0mg, 1,24mmol) thu dugc trong Vi du (45¢).

Phé 'H NMR (CDCI13, 400MHz) 6: 8,19 (1H, d, J=2,7 Hz), 7,79 (1H, d, J=
2,7 Hz), 7,35 (1H, d, J = 8,2 Hz), 6,49-6,45 (2H, m), 5,09 (1H, d, J= 14,5 Hz),
4,79-4,73 (2H, m), 4,31 (1H, d, J = 14,5 Hz), 4,18-4,13 (1H, m), 3,81 (3H, s), 3,81
(3H, s), 3,55 (1H, br d, J = 9,4 Hz), 3,00 (3H, s), 2,90 3H, s).

(45g) 7-{[(5-Clo-2-metoxyphenyl)sulfonyl]Jamino}-N, N-dimetyl-5-0xo-
2,3.4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-3-carboxamit

Hop chét néu & d& muc nay (261,1mg, hi¢u suét cho hai budc: 69%) thu
dwoc bing phuong phap diéu ché dugc md ta trong cac Vi du (1d) va (9) sur dung 7-
amino-4-(2,4- dimetoxybenzyl)-N,N-dimetyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
£1[1,4]oxazepin-3-carboxamit (340,2mg, 0,82mmol) thu dugc trong Vi du (45f) va
5-Clo-2-metoxybenzensulfonyl clorua (207,3mg, 0,86mmol).

Phé IH NMR (CDCI3, 400MHz) &: 8,40 (1H, d, J=2,7 Hz), 8,14 (1H, d, J=
2,7Hz), 7,74 (1H, d, J=2,7 Hz), 7,48 (1H, dd, J= 9,0, 2,7 Hz), 7,34 (1H, br s),
7,12 (1H, br s), 7,01 (1H, d, J= 9,0 Hz), 4,72 (1H, br d, J= 12,5 Hz), 4,56 (1H, br
dd, J= 6,6, 3,5 Hz), 4,27 (1H, dd, J= 12,5, 6,6 Hz), 4,08 (3H, s), 3,11 (3H, s), 3,05
(3H, s).

Phd MS (ES/APCI+): 455(M+H), 457(M+2+H).

(Vi du 46) _

5-clo-2-metoxy-N-[3-(morpholin-4-ylcacbonyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]benzensulfonamit

OCH; o

H H
N N

Cr’ : ,: S
O'sso I /H

N
N o N

(46a) 2-[(2,4-Dimetoxybenzyl)amino]-3-hydroxy-1- (morpholin-4-
yl)propan-1-on
Hop chét néu & d& muc nay (1,39g, hiéu suét cho ba budc: 88%) thu dugc
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bang phuong phip diéu ché dugc md ta trong cac Vi du (45b), (45¢) va (8a) str
dung O-benzyl-N-[(benzyloxy)cacbonyl]serin (1,50g, 4,55mmol) thu dugc trong Vi
du (45a), morpholin (0,96mL, 11mmol) va 2,4-dimetoxybenzaldehyt (0,71g,
4,3mmol).

Phé 1TH NMR (CDCI3, 400MHz) &: 7,11 (1H, d, J=8,2 Hz), 6,44-6,41 (2H,
m), 3,82 (3H, s), 3,80 (3H, s), 3,75 (1H, d, J= 12,9 Hz), 3,68-3,51 (9H, m), 3,44-
3,39 (3H, m).

(46b) 4-(2,4-Dimetoxybenzyl)-3-(morpholin-4-ylcacbonyl)-7-nitro-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on

Hop chét néu & d& muc nay (0,87g, hiéu suat cho hai budc: 45%) thu duge
bang phwong phap diéu ché dugc mb ta trong cac Vi du (1a) va (35¢) str dung axit
2-clo-5-nitropyridin-3-carboxylic (0,85g, 4,2mmol) va 2-[(2,4-
dimetoxybenzyl)amino]-3-hydroxy-1-(morpholin-4-yl)propan-1-on (1,40g,
4,3mmol) thu dugc trong Vi du (46a).

Phé 1H NMR (CDCI3, 400MHz) &: 9,75 (1H, d, J=2,7 Hz), 9,13 (1H, d, J=
2,7 Hz), 7,33 (1H, d, J= 8,2 Hz), 6,51-6,47 (2H, m), 4,99 (1H, d, J= 14,1 Hz),
4,86-4,79 (2H, m), 4,53 (1H, d, J= 14,1 Hz), 4,36 (1H, d, J= 12,9 Hz), 3,83 (3H,
s), 3,81 (3H, s), 3,74-3,29 (8H,m).

(46¢) 5-Clo-2-metoxy-N-[3-(morpholin-4-ylcacbonyl)-5- ox0-2,3,4,5-
tetrahydropyrido[3,2-/][1,4]oxazepin-7-yl]benzensulfonamit

Hop chit néu & d& muc nay (255,5mg, higu suat cho ba budc: 28%) thu dugc
bang phuong phép diéu ché duge md ta trong cac Vi du (8d), (1d) va (9) st dung 4-
(2,4- dimetoxybenzyl)-3-(morpholin-4-ylcacbonyl)-7-nitro-3,4-dihydropyrido[3,2-
f[1,4]oxazepin-5(2H)-on (0,87g, 1,8mmol) thu dugc trong Vi du (46b) va 5-clo-2-
metoxybenzensulfonyl clorua (0,32g, 1,3mmol).

Phé 1H NMR (CDCI3, 400MHz) &: 10,28 (1H, br s), 8,36 (1H, brd, J=35,5
Hz), 8,32 (1H, d, J=2,7 Hz), 8,03 (1H, d, J=2,7 Hz), 7,68-7,65 (2H, m), 7,26 (1H,
d, J=8,6 Hz), 4,76 (1H, t, J= 5,5 Hz), 4,62 (1H, dd, J= 12,9, 5,5 Hz), 4,33 (1H, d,
J=12,5Hz), 3,88 (3H, s), 3,60-3,37 (8H, m).

Phé MS (ES/APCI™): 497(M+H), 499(M-+2-+H).
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(Vi du 47) Kali [(5-clo-2-metoxyphenyl)sulfonyl](5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)azanit (mudi kali ctia hop chét néu trong
Vidu9)

+
/C(OCH3 K 3 N
N N
Cl .S N7
O'S~O I )
N
N” "o

(47a) 5-Clo-N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit

Déi v6i hén hop bao gdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (1,31g, 3,98mmol) thu dugc trong Vi
du (8d) va pyridin (20mL, 249mmol), 5-clo-2-metoxybenzensulfonyl clorua
(1,035g, 4,29mmol) dugc bd sung & nhiét do trong phong, va hdn hop duoc khudy &
80°C trong 2,5 gid trong bé dau. Hon hop phan tng dugc 1am mat va sau d6 duge
cd dudi 4p sudt giam, va phén cin duge tinh ché trong thiét bi séc ky cot ty dong
(etyl axetat/metanol = 100/0 - 85/15), thu dugc hop cht néu & d& muc nay (2,17g,

hiéu suét: dinh luong).

Phé 'H NMR (CDCI3, 400MHz) 3: 8,24 (1H, d, ] =3,0 Hz), 8,07 (1H, d,J =
3,0 Hz), 7,74 (1H, d, ] =2,4 Hz), 7,48 (1H, dd, J = 8,8, 2,7 Hz), 7,30-7,22 (2H,m),
7,01 (1H, d, ] = 9,1 Hz), 6,49-6,46 (2H, m), 4,70 (2H, s), 4,32 (2H, t, ] = 4,6 Hz),
4,09 (3H, s), 3,81-3,80 (6H, m), 3,60 (2H, t, ] = 4,6 Hz).

(47b) 5-Clo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]Joxazepin-7-yl)benzensulfonamit

Péi v6i huyén phi chira 5-clo-N-[4-(2,4- dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit (2,17g,
4,06mmol) thu duoc trong Vi du (47a) trong clorofom (30mL), anisol (0,88mL,
8,1mmol), axit trifloaxetic (15mL, 195mmol) va axit triflometansulfonic (0,73mL,
8,3mmol) dugc bd sung & nhiét do trong phong, va hdn hop duoc khudy & nhiét do

trong phong trong 1 gio. Hon hgp phén tmg dugce cb trong didu kién 4p suét giam,
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va hdn hop c6 dic dugc pha lodng béing cach bd sung clorofom va dung dich nudc

" bado hoa natri bicacbonat. Chat rén két tia dugc thu gom bang cach loc. Lép hitu co
ctia dich loc duoc tach, va duge 1am khan trén natri sulfat khan. Sau khi lgc, dung
moi duoc cit loai dudi ap suét giam. Can dugc két hop véi chit rén két tia trén day,
diisopropyl ete dugc bd sung vao d6, va huyén phu duge khudy & nhiét do trong
phong trong 1 gio. Chét rén két tua dugc thu gom bang céch loc, va sau d6 dugce

1am kho dé thu dugc hop chit néu & dé muc ndy (1,2921g, hiéu suét: 83%).

Phé 'H NMR (DMSO-d6, 400MHz) 6: 10,29 (1H, brs), 8,53 (1H, brt, J =
5,2 Hz), 8,11-8,08 (2H, m), 7,69-7,64 (2H, m), 7,26 (1H, d, J = 8,5 Hz), 4,37-4,35
(2H, m), 3,88 (3H, s), 3,38-3,34 (2H, m).

(47¢) Kali [(5-clo-2-metoxyphenyl)sulfonyl](5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)azanit

Déi véi huyén phi chira 5-clo-2-metoxy-N-(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)benzensulfonamit (1,0921g, 2,845mmol)
thu duoc trong Vi du (47b) trong etanol (12mL), dung dich chira 0,5 N kali hydroxit
trong etanol (5,68mL, 2,85mmol) duoc bd sung & nhiét do trong phong, va hdn hop
duogc khudy & nhiét do trong phong trong 1 gid. Chét rén két tia dugc thu gom bing
cach loc, duge rira bing etanol va sau d6 dugc lam kho dé thu duoc hop chit néu ¢

dé muc nay (1,1065g, hiéu suat: 92%).

Phé 1H NMR (DMSO-d6, 400MHz) &: 8,19 (1H, br t, J=5,2 Hz), 7,70 (1H,
brt,J=2,4 Hz), 7,65-7,61 (2H, m), 7,35-7,32 (1H, m), 6,99 (1H, d, /= 9,1 Hz),
4,18 (2H, t, J= 5,2 Hz), 3,70-3,62 (3H, m), 3,22 (2H, q, J= 5,2 Hz).

(Vi du 48) Kali [(5-flo-2-metoxyphenyl)sulfonyl](5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)azanit (mudbi kali ciia hop chét néu trong
Vidu 10)

+
/EI N, N
F .S N7
Oo so ' /)
N
N“ "0
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(48a) N-[4-(2,4-Dimetoxybenzyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl]-5-flo-2- metoxybenzensulfonamit

Déi v6i hdn hop bao gdm 7-amino-4-(2,4-dimetoxybenzyl)-3,4-
dihydropyrido[3,2-f][1,4]oxazepin-5(2H)-on (3,83g, 11,2mmol) thu dugc trong Vi
du (8d) va pyridin (18,1mL, 223mmol), 5-flo-2-metoxybenzensulfonyl clorua
(2,76g, 12,3mmol) dugc bd sung & nhiét do trong phong, va hdn hop dwge khudy &
80°C trong 1 gidr trong bé diu. Hon hop phan img duoc 1am mat téi nhiét do trong
phong, dugc pha lodng bang nudc (90mL) @& 1am két tia chét rén, va huyén phu
dwgc khudy & nhiét do trong phong trong 1 gio. Chét rén két tia dugc thu gom bing
céch loc, va duge rira bang nude dé thu dwoc chét rén tho. Huyén phii chira chét rin
thd trong etanol (60mL) dugc khudy & 80°C trong 1 gidr trong bé dau. Sau khi lam
mét, huyén phti dugc khudy trong bé nuéc d4 trong 30 phit. Chét ran két tha dugc
thu gom bang cach loc, dugc ria b%mg etanol lanh, va sau d6 dugc lam kho dé thu
dugc hop chit néu & d& muc nay (4,87g, hiéu sut: 84%).

Phé 'H NMR (DMSO-d6, 400MHz) &: 10,34 (1H, brs), 8,09 (1H, d, J=2,7
Hz), 7,97 (1H, t, J= 2,7 Hz), 7,52-7,47 (2H, m), 7,26-7,23 (1H, m), 7,09 (1H, d, /=
8,2 Hz), 6,58 (1H, d, J= 2,7 Hz), 6,49 (1H, dd, J= 8,2, 2,7 Hz), 4,57 (2H, s), 4,28
(2H, brt, J= 4,7 Hz), 3,86 (3H, s), 3,77 (3H, s), 3,75 3H, s), 3,53 (2H, br t, J=4,7
Hz). |

(48b) 5-Flo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-
f][1,4]oxazepin-7-yl)benzensulfonamit

Déi voi huyén phii chira N-[4-(2,4-dimetoxybenzyl)-5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]-5- flo-2-metoxybenzensulfonamit
(4,86g, 9,39mmol) thu dugc trong Vi du (48a) va anisol (2,04mL, 18,8mmol) trong
clorofom (45mL), axit trifloaxetic (14,4mL, 188mmol) va axit triflometansulfonic
(1,65mL, 18,8mmol) dugc bd sung & nhiét do trong phong, va hdn hop dugc khuéy
& nhiét d6 trong phong trong 30 phut. Hbn hop phén tmg duge rét can than vao
huyén phii chira natri bicacbonat (17,4g, 207mmol) trong nuéc (90mL) & nhiét do
trong phong, va hén hop dugc khudy & nhiét d6 trong phong trong 10 phit. Hau hét

dung méi hitu co duge cét loai dudi 4p suét giam, hdn hop c6 ddc duge pha lodng
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béng cach bd sung etyl axetat (90mL), chét ran két tia duogc thu gom b%lng cach loc,
va dugc rira bang nude va etyl axetat d& thu dugc chit rin tho. Péi véi huyén pht
chira chét rén tho trong etanol (50mL), dung dich nude chira IN kali hydroxit
(10,3mL, 10,3mmol) dugc bd sung & nhiét do trong phong, va hdn hop duge khuéy
& nhiét d6 trong phong trong 10 phit. Hén hop phan tmg dugc loc, va phén cin trén
giéy loc dugce rira bang nudce va etanol. Dich loc va dich rira duge két hop, 1IN axit
clohydric (10,3mL, 10,3mmol) dugc b sung vao d6, va huyén phi duge khudy
trong bé nudce da trong 20 phut. Chét réin két tia dugc thu gom bang céch loc, duge
rira bﬁng etanol lanh, va sau d6 dugc lam kho dé thu dugc chét rén thd véi lugng
nhé. D8i v6i huyén phi chira chit rén thd véi lugng nhé trong etanol (50mL), dung
dich nuéc chira 1N kali hydroxit (8,8mL, 8,8mmol) dugc bd sung & nhi¢t do trong
phong, va hdn hop duge khudy & nhiét d6 trong phong trong 30 phut. 1N axit
clohydric (8,8mL, 8,8mmol) dugc b sung vao do, va huyén phil dugce khqu o
nhiét d6 trong phong trong 30 phut. Chét rén két tua dugc thu gom bing cach loc,
dugce rira bing nude va etanol, va sau d6 duge lam kho d8 thu duoc hop chit néu &

d& muc nay (2,16g, hidu suit: 63%).

Phé 'H NMR (DMSO-d6, 400MHz) 3: 10,28 (1H, brs), 8,52 (1H, brt, J =
4,9 Hz), 8,11-8,08 (2H, m), 7,51-7,46 (2H, m), 7,26-7,23 (1H, m), 4,36 (2H, t, J =
4,3 Hz), 3,86 (3H, s), 3,40-3,35 (2H, m).

(48c¢) Kali [(5-flo-2-metoxyphenyl)sulfonyl](5-0x0-2,3,4,5-
tetrahydropyrido[3,2-/][1,4]oxazepin-7-yl)azanit

Déi v6i huyén phi chira 5-Flo-2-metoxy-N-(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)benzensulfonamit (1,950g, 5,308 mmol)
thu dugc trong Vi du (48b) trong dung moi hdn hop etanol (53,5mL) va nude
(0,478mL), dung dich chira 0,5N kali hydroxit trong etanol (11,15mL, 5,574mmol)
duoc bd sung & nhiét do trong phong, va hdn hop dugce khudy & nhiét do trong
phong trong 2 gio. Chét rén két tia dugc thu gom bing cich loc, duge rira bing
etanol va sau d6 dugc 1lam kho dé thu duge hop chét néu & d& muyc nay (2,200g,

hiéu suét: dinh luong).

Phé 'H NMR (DMSO-d6, 400MHz) 8: 8,19 (1H, br t, J=5,2 Hz), 7,72 (1H,
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d,J=2,7Hz), 7,63 (1H, d, J= 2,7 Hz), 7,41 (1H, dd, J= 9,0, 3,1 Hz), 7,16-7,11
(1H, m), 6,98 (1H, dd, J=9,0, 4,3 Hz), 4,18 (2H, t, J = 5,2 Hz), 3,65 (3H, s), 3,23
(2H, q, J= 5,2 Hz).

(Vi du 49) Natri [(5-flo-2-metoxyphenyl)sulfonyl](5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)azanit (mudi natri ctia hop chét néu trong
Vidu 10)

+
OCH; Na* 4 ]
/EI N_ N
N
N
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Déi voi huyén phii chira 5-Flo-2-metoxy-N-(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][ 1,4]Joxazepin-7-yl)benzensulfonamit (101,9mg, 0,277mmol)
thu duoc trong Vi du (48b) trong etanol (2,7mL), dung dich nuw6c 2N chira natri
hydroxit (0,138mL, 0,277mmol) dugc bd sung & nhiét 4 trong phong, va hén hop
dwogc khudy & nhiét do trong phong trong 30 phit. Chét rén két tia dugc thu gom
bang cach loc, dugc rira bing etanol va sau d6 duoc lam kho d8 thu duoc hop chit
néu & dé muc nay (98,4mg, hi€u suét: 91%).

Phé H NMR (DMSO-d6, 400MHz) &: 8,20 (1H, br t, J=5,1 Hz), 7,71 (1H, d, J=
2,7Hz), 7,62 (1H, d, J=2,7 Hz), 7,41 (1H, dd, J= 9,0, 3,1 Hz), 7,16-7,11 (1H, m),
6,97 (1H, dd, J=9,0, 4,3 Hz), 4,17 2H, t, J= 5,1 Hz), 3,66 (3H, s), 3,22 (2H, q, J =
5,1 Hz).

(Vi du 50) Kali {[5-clo-2-(triflometoxy)phenyl]sulfonyl}(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)azanit (mudi kali cia hop chét néu trong
Vidu 13)
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Hop chét néu ¢ d& muc nay (85,2mg, hiéu suét: 78%) thu dugc bing phuong
phap diéu ché dwgc mo ta trong Vi du (47¢) sir dung 5-clo-N-(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)-2-(triflometoxy)benzensul fonamit
(100mg, 0,228mmol) thu dugc trong Vi du (13¢) va dung dich chira 0,5 N kali
hydroxit trong etanol (0,478mL, 0,240mmol).

Phé 'H NMR (DMSO-d6, 400MHz) &: 8,22 (1H, br t, J= 5,2 Hz), 7,78-7,73
(2H, m), 7,63-7,62 (1H, m), 7,53-7,51 (1H, m), 7,36-7,33 (1H, m), 4,19 2H, t, J=
5,2 Hz), 3,23 (2H, q,J= 5,2 Hz).

(Vi du 51) Kali [(5-clo-2-metoxyphenyl)sulfonyl][(3S)-3-(hydroxymetyl)-5-
ox0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]azanit (mudi kali ctia hop
chét néu trong Vi du 27)

+
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Hop chit néu & d& muc nay (124,1mg, hiéu sﬁét: 94%) thu duoc bing
phuong phép diéu ché dugc mo ta trong Vi du (47c) sit dung 5-clo-N-[(3S)-3-
(hydroxymetyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]Joxazepin-7-yl]-2-
metoxybenzensulfonamit (121,3mg, 0,293mmol) thu dugc trong Vi du (27f) va
dung dich chtra 0,5 N kali hydroxit trong etanol (0,962mL, 0,482mmol).

Phé IH NMR (DMSO-d6, 400MHz) 8: 7,93 (1H, br s), 7,77 (1H, d, J = 2,7
Hz), 7,70 (1H, d, J=2,7 Hz), 7,64 (1H, d, J=2,7 Hz), 7,34 (1H, dd, J= 8,6, 2,7
Hz), 6,99 (1H, d, J = 8,6 Hz), 4,92 (1H, br t, J= 5,7 Hz), 4,20-4,12 (2H, m), 3,66
(3H, s), 3,46-3,41 (3H, m).

(Vi du 52) Kali [(5-flo-2-metoxyphenyl)sulfonyl][(3S)-3-(hydroxymetyl)-5-
ox0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]azanit (mudi kali ctia hop
chét néu trong Vi du 28)
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Hop chét néu & d& muc nay (78,7mg, hiéu sut: 84%) thu dugc bang phuong
phap didu ché dugc mo ta trong céc Vi dy 47(c) sir dung 5-flo-N-[(3S)-3-
(hydroxymetyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl]-2-
metoxybenzensulfonamit (75,5mg, 0,190mmol) thu duge trong Vi du (28b) va dung
dich chira 0,5 N kali hydroxit trong etanol (0,386mL, 0,194mmol).

Phé 'H NMR (DMSO-d6, 400MHz) 8: 7,92 (1H, brs), 7,77 (1H, br s), 7,71
(1H, d, J=2,7 Hz), 7,41 (1H, dd, J= 9,0, 3,1 Hz), 7,16-7,11 (1H, m), 6,97 (1H, dd,
J=9,0, 4,3 Hz), 4,91 (1H, t, J= 5,5 Hz), 4,20-4,12 (2H, m), 3,65 (3H, s), 3,46-3,40
(3H, m).

(Vi du 53) Kali [(5-bromo-2-metoxyphenyl)sulfonyl][(35)-3-
(hydroxymetyl)-5-ox0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl]azanit
(mudbi kali ctia hop chét néu trong Vi du 29)
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Hop chét néu & d& muc nay (92,7mg, hiéu sudt: 82%) thu dwoc bing phuong
phap didu ché dugc mo ta trong Vi du (47¢) st dung 5-bromo-N-[(3S5)-3-
(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][1 ,4]oxazepin-7-yl]-2-
metoxybenzensulfonamit (104,4mg, 0,228mmol) thu dugc trong Vidu (29b) va
dung dich chira 0,5 N kali hydroxit trong etanol (0,451mL, 0,228mmol).

Phé IH NMR (DMSO-d6, 400MHz) é: 7,93 (1H, br d, J=3,5 Hz), 7,78-7,75
(2H, m), 7,68 (1H, d, J = 2,7 Hz), 7,44 (1H, dd, /= 9,0, 2,7 Hz), 6,93 (1H, d, J=
9,0 Hz), 4,92 (1H, t, J= 5,5 Hz), 4,20-4,14 (2H, m), 3,63 (3H, s), 3,46-3,41 (3H,
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m).

(Vi du 54) Kali {[5-clo-2-(triflometoxy)phenyl]sulfonyl}[(3S)-3-
(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-/][ 1,4]oxazepin-7-yl]Jazanit
(rnuéi kali ctia hop chit néu trong Vi du 31)
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Hop chét néu & d& muc nay (44mg, hiéu sut: 58%) thu dugc bing phuong
phép didu ché dwgc mb ta trong Vi du (47¢) sit dung 5-clo-N-[(3S)-3-
(hydroxymetyl)-5- ox0-2,3,4,5-tetrahydropyrido[3,2-f][1,4]oxazepin-7-y1]-2-
(triﬂometoXy)benzensulfonamit (70mg, 0,15mmol) thu dugc trong Vi du (31b) va
dung dich chira 0,5 N kali hydroxit trong etanol (0,3 1mL, 0,16mmol).

Phé 'H NMR (DMSO0-d6, 400MHz) &: 7,96 (1H, br d, J=3,5 Hz), 7,78 (1H,
d, J=2,7Hz),7,77 (1H, d, J=2,7 Hz), 7,72 (1H, d, J= 2,7 Hz), 7,51 (1H, dd, J =
8,6,2,7 Hz), 7,34-7,32 (1H, m), 4,95-4,92 (1H, m), 4,21-4,14 (2H, m), 3,43-3,39
(3H, m).

(Vi du 55) Kali [(5-clo-2-metoxyphenyl)sulfonyl](5'-ox0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'"-yl)azanit (mubi kali
ctia hop chét néu trong Vi du 35) |
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(55a) 5-Clo-N-[4'-(2,4-dimetoxybenzyl)-5'-0x0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-2-
metoxybenzensulfonamit

Pbi v6i hdn hop bao gdm 7'-amino-4'-(2,4-
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dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
(0,9040g, 2,54mmol) thu duge trong Vi du (35d) va pyridin (4,1mL, 51mmol), 5-
clo-2-metoxybenzensulfonyl clorua (0,6450g, 2,68mmol) dugc bd sung & nhiét d
trong phong, va hdn hop dugce khudy & 80°C trong 20 phut trong bé dau. Hon hop
phén tmg dugce 1am mat va sau d6 dugc co dudi ap sudt giam, va phén cin duge pha
lodng bing nudc, sau d6 chiét bang etyl axetat. L6p hitu co duoc rira bang nudc va
dung dich nudc bdo hoa natri clorua, va magie sulfat khan va charcoal dugc bd sung
vao d6. Sau khi loc qua miéng loc Celite 545 (R), dung méi dugc cét loai trong diéu
kién 4p suét giam. Déi v6i phan cin, diisopropyl ete (7mL) va etyl axetat (7mL)
duoc bd sung dé 1am két tia chét rén. Huyén phi dugc khudy & nhiét o trong
phong trong 30 phut. Chét rén két tia duoc thu gom bing céch lgc, duge rira voi
diisopropyl ete, va sau d6 duogc lam kho @8 thu dugc hop chit néu & dé muc nay
(1,3007g, hiéu suit: 92%).

Ph H NMR (CDCI3, 400MHz) &: 8,20 (1H, d,J=2,7 Hz), 7,84 (1H, d, J=
2,7 Hz), 7,73 (1H, d, J=2,7 Hz), 7,47 (1H, dd, J = 9,0, 2,7 Hz), 7,16-7,14 (1H, m),
7,02-6,99 (2H, m), 6,46-6,43 (2H, m), 4,66 (2H, br s), 4,06 (3H, s), 3,93 (2H, br s),
3,81 (3H, s), 3,79 (3H, s), 0,88 (2H, br s), 0,64 (2H, br s).

(55b) 5-Clo-2-metoxy-N-(5'-0x0-4",5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7"-yl)benzensulfonamit

Déi v6i hdn hop bao gdm 5-clo-N-[4'-(2,4-dimetoxybenzyl)-5'-0x0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7"-yl]-2-
metoxybenzensulfonamit (1,2938g, 2,3 lmmol) thu dugc trong Vi du (55a) va anisol
(0,51mL, 4,7mmol) trong clorofom (11,5mL), axit trifloaxetic (3,60mL,47,0mmol)
va axit triflometansulfonic (0,41mL, 4,7mmol) dugc b sung trong diéu kién lam
mat béng d4, va hdn hop duoc khqu & cling nhiét do nhu trén trong 3 gid va sau do
dugc khudy & nhiét do trong phong trong 5 gid. Hon hop phan tmg dugc rét cén
than vao huyén phi chira natri bicacbonat (3,88g, 46,2mmol) trong nudce (1 1,5mL)
& nhiét do trong phong, va hdn hgp dugce khudy & nhiét @6 trong phong trong 1 gio.
HAau hét dung mdi hitu co duge cét loai dudi 4p sudt giam, hdn hgp cd dic duge pha
lodng bang cach bd sung nude (30mL) va etyl axetat (30mL), chét rén két tha dugc

thu gom bang cach loc, va dugce rira bing nudc va etyl axetat dé thu duoc chit rin
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thd. Bbi voi huyén phii chira chét rén tho trong dung mdi hdn hop etanol (11,5mL)
va nude (11,5mL), dung dich nuée chira IN kali hydroxit (3,45mL, 3,48mmol)
duoc bd sung & nhiét do trong phong, va hdn hop duoc khuéy & nhiét 3o trong
phong trong 10 phut. Sau khi loc, 2N axit clohydric (1,74mL, 3,49mmol) dugc bd
sung vao dich loc, va chit rin két ta duoc thu gom bang cach loc, dugce rira bang
nudce va etanol, va sau d6 dugce lam kho dé thu dugc hop chét néu & d& muyc nay

(0,6970g, hiéu sut: 74%).

Phé 1H NMR (DMSO-d6, 400MHz) &: 10,29 (1H, br s), 8,84 (1H, br s), 8,08
(1H, d, J= 3,1 Hz), 7,95 (1H, d, J = 3,1 Hz), 7,67 (1H, dd, J= 9,0, 2,7 Hz), 7,63
(1H, d, J=2,7 Hz), 7,25 (1H, d, J = 9,0 Hz), 4,26 (2H, s), 3,88 (3H, ), 0,75-0,73
(4H, m).

(55¢) Kali [(5-clo-2-metoxyphenyl)sulfonyl](5'- oxo0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)azanit

Déi v6i huyén phu chira 5-clo-2-metoxy-N-(5'-0x0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit
(40,0mg, 0,098mmol) thu dugce trong Vi du (55b) trong etanol (2mL), dung dich
chira 0,5 N kali hydroxit trong etanol (0,195mL, 0,098mmol) dugc bd sung & nhiét
d0 trong phong, va hdn hop duge khudy & nhiét do trong phong trong 2 gid. Hdn
hop dugc co trong didu kién 4p sudt giam, axeton (ImL) dugc bd sung vio do, chit
rén két tia dugc thu gom bang cach loc, dugc rira bing axeton, va sau d6 dugc lam
kho d& thu duoc hop chét néu & d& muc nay (42mg, hiéu sudt: 96%).

Phé 1H NMR (DMSO-d6, 400MHz) &: 8,48 (1H, brs), 7,68 (1H, d, J=2,7
Hz), 7,61 (1H, d, J= 2,7 Hz), 7,54 (1H, d, J=2,7 Hz), 7,32 (1H, dd, J= 8,6, 2,7
Hz), 6,98 (1H, d, J= 8,6 Hz), 4,07 (2H, s), 3,65 (3H, s), 0,68-0,60 (4H, m).

(Vi du 56) Natri [(5-clo-2-metoxyphenyl)sulfonyl](5'-ox0-4",5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7"-yl)azanit (mubi natri
cua Vidu 35)
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Péi v6i huyén phii chira 5-clo-2-metoxy-N-(5'-0xo0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit
(95,2mg, 0,232mmol) thu dugc trong Vi du (55b) trong etanol (2,3mL), dung dich
nudc 2N chira natri hydroxit (0,116mL, 0,233mmol) dugc bd sung & nhiét @6 trong
phong, va hdn hop dugc khudly & nhiét do trong phong trong 15 phiit. Hon hop dugc
cd trong diéu kién 4ap sudt giam, axeton (2,3mL) dugc bd sung vao do, chét rén két
tia duogc thu gom béng cach loc, duogc rira béng axeton, va sau do dugc lam kho dé

thu dugc hop chét néu & @& muc nay (106,2mg, hiéu sudt: dinh lugng).

Phé 'H NMR (DMSO-d6, 400MHz) 3: 8,49 (1H, br s), 7,69 (1H, d, J= 2,7
Hz), 7,62 (1H, d, J = 2,7 Hz), 7,55 (1H, d, J= 2,7 Hz), 7,33 (1H, dd, J= 8,6, 2,7
Hz), 6,99 (1H, d, J = 8,6 Hz), 4,07 (2H, s), 3,67 (3H, s), 0,67-0,60 (4H, m).

(Vi du 57) Kali [(5-flo-2-metoxyphenyl)sulfonyl](5'-0x0-4",5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)azanit (mudi kali
ctia Vidu 36)

Hop chit néu & dé muc nay (41mg, hiéu sudt: 94%) thu dugc biang phwong
phap diéu ché dugc mo ta trong Vi du (47¢) sir dung 5-flo-2-metoxy-N-(5'-0xo-
4’ 5°-dihydrospiro[xyclopropan-1,3'-pyrido[3,2- f][1,4]oxazepin]-7'-
yl)benzensulfonamit (40,0mg, 0,102mmol) thu dugc trong Vi du 36 va dung dich
chtra 0,5 N kali hydroxit trong etanol (0,203mL, 0,102mmol).

Phé 1H NMR (DMSO-d6, 400MHz) &:8,48 (1H, brs), 7,68 (1H, d, J=2,7
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Hz), 7,55 (1H, d, J= 2,7 Hz), 7,39 (1H, dd, J= 9,0, 3,1 Hz), 7,15-7,10 (1H, m),
6,96 (1H, dd, J=9,0, 4,3 Hz), 4,06 (2H, br s), 3,64 (3H, br s), 0,66-0,61 (4H, m).

(Vi du 58) Kali {[5-clo-2-(triflometoxy)phenyl]sulfonyl}(5'-oxo-4’,5"-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1 ,4]oxazepin]-7'-yl)azanit (mudi kali
cua Vi du 40)

+
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Cl N

Hop chit néu & dé muc nay (63mg, hiéu suét: 94%) thu dugc bang phuong
phap didu ché dugc mo ta trong Vi du (47¢) st dung 5-clo-N-(5'-0x0-4,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)-2-
triflometoxy)benzensulfonamit (62,0mg, 0,134mmol) thu dugc trong Vi du (40c) va
dung dich chtra 0,5 N kali hydroxit trong etanol (0,267mL, 0,134mmol).

Phé H NMR (DMSO0-d6, 400MHz) &: 8,51 (1H, br s), 7,76-7,72 (2H, m),
7,56-7,51 (2H, m), 7,35 (1H, d, J= 9,0 Hz), 4,08 (2H, br s), 0,65-0,63 (4H, m).

(Vi du 59) Kali [(2-ethoxy-5-fluorophenyl)sulfonyl](5'-ox0-4",5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin] -7'-yl)azanit (mubi kali
cua Vidu 42)
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(59a) N-[4'-(2,4-Dimetoxybenzyl)-5'-oxo0-4’,5’-dihydrospiro[xyclopropan-
1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl]-2-etoxy-5- flobenzensulfonamit

Déi v6i hdn hop bao gdm 7'-amino-4'-(2,4-

dimetoxybenzyl)spiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-5'(4'H)-on
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(0,9073g, 2,55mmol) thu dugc trong Vi du (35d) va pyridin (4,1mL, 51mmol), 5-
flo-2-etoxybenzensulfonyl clorua (0,6401g, 2,68mmol) thu dugc trong Vi du (42a)
duge bd sung & nhiét d§ trong phong, va hdn hop duge khudy & 80°C trong 20 phut
trong bé dau. Hon hop phan ung dugc 1am mat va sau d6 dugc cb dudi 4p suét
giam, va phén cin dugc pha lodng bang nuée (S0mL) va etyl axetat (S0mL), 16p
nude duge tach off, 16p hitu co dugce pha loang bang tetrahydrofuran (150mL), va
magie sulfat khan va charcoal dugc bd sung vao d6. Sau khi loc qua miéng loc
Celite 545 (R), dung mdi dugce cét loai trong diéu kién ap suét giam. Pbi véi phan
cin, etyl axetat (14mL) dugc b sung dé lam két tia chat rin, va huyén phu dugce
khudy & nhiét @6 trong phong trong 1 gio. Chét rén két tha duoc thu gom bing cach
loc, dugc rira bing etyl axetat, va sau d6 dugc lam khd dé thu dugc hop chit néu &
& myc nay (1,2525g, hiéu sudt: 88%).

Phé 'H NMR (CDCI3, 400MHz) &: 8,20 (1H, d,/=2,7 Hz), 7,85 (1H, d, /=
2,7 Hz), 7,47 (1H, dd, J= 7,4, 3,1 Hz), 7,23-7,14 (2H, m), 7,02-6,95 (2H, m), 6,46-
6,43 (2H, m), 4,66 (2H, br s), 4,29 (2H, q, J= 7,0 Hz), 3,92 (2H, br s), 3,80 (3H, s),
3,79 3H, s), 1,58 (3H, t, J= 7,0 Hz), 0,87 (2H, br s), 0,63 (2H, br s).

(59b) 2-Etoxy-5-flo-N-(5'-0x0-4’,5’-dihydrospiro[xyclopropan-1,3'-
pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit V

Déi véi hdn hop bao gbm N-[4'-(2,4-dimetoxybenzyl)-5'-ox0-4",5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7 '-yl]-2-etoxy-5-
flobenzensulfonamit (1,2658g, 2,27mmol) thu dugc trong Vi du (59a) va anisol
(0,50mL, 4,6mmol) trong clorofom (11,5mL), axit trifloaxetic (3,45mL, 45,1mmol)
va axit triflometansulfonic (0,40mL, 4,0mmol) dugc bd sung trong diéu kién lam
mat bang d4, va hdn hop duoc khudy & cting nhiét d§ nhu trén trong 30 phut va
subsequently dugc khudy & nhiét do trong phong trong 5 gio. Hon hgp phan Gng
dugc rot can than vao huyén phil chira natri bicacbonat (3,82g, 45,5mmol) trong
nuée (11,5mL) & nhiét do trong phong, rugu isopropylic (SmL) duge bd sung vao
d(’), va hon hop dugc khudy & nhiét do trong phong trong 20 phut. Hau hét dung mbi
hitu co duge cét loai dudi ap sudt giam, hon hop cd ddc dugc pha lodng bang cach

bd sung nude (50mL) sau d6 chiét bing dung moi hdn hop etyl axetat (100mL) va
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tetrahydrofuran (50mL). Lép hitu co dugc rira bang dung dich nuéc bao hoa natri
clorua, va magie sulfat khan va than hoat tinh dugc bd sung vao d6. Sau khi loc qua
miéng loc Celite 545 (R), dung méi dugc cAt loai trong diéu kién dp suit gidm. Doi
v6i phan cin, etyl axetat (12mL) dugc bd sung dé 1am két tha chét rin, va huyén
phu dugc khudy & nhiét o trong phong trong 30 phut. Chét rin két tha dugc thu
gom bang cach loc, duge rira bing etyl axetat, va sau d6 dugc 1am khd dé thu dugc
hop chét néu & d& muc nay (0,7940g, hi¢u sudt: 86%).

Phd 1H NMR (DMSO-d6, 400MHz) &: 10,15 (1H, s), 8,83 (1H, s), 8,09 (1H,
d, J=2,7 Hz), 7,95 (1H, d, J= 2,7 Hz), 7,52-7,44 (2H, m), 7,24 (1H, dd, /= 9,0,
4,3 Hz), 4,26 (br 2H, s), 4,16 (2H, q, J= 7,0 Hz), 1,26 (3H, t, J="7,0 Hz), 0,77-0,71
(4H, m).

(59¢) Kali [(2-ethoxy-5-fluorophenyl)sulfonyl] (5'-ox0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1 ,4]oxazepin]-7'-yl)azanit

Déi voi huyén phi chira 2-etoxy-5-flo-N-(5'-0x0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1 ,4]oxazepin]-7'-yl)benzensulfonamit
(70,0mg, 0,172mmol) thu dugc trong Vi du (59b) trong etanol (5mL), dung dich
chira 0,5 N kali hydroxit trong etanol (0,343mL, 0,172mmol) duoc bd sung & nhiét
d6 trong phong, va hdn hop dugc khudy & nhiét @9 trong phong trong 3 gi¢. Dung
mdi duge cit loai trong ap sut giam @& thu dugc hop chéit néu & d& muc nay
(77mg, hiéu sut: dinh lugng).

Phé 'H NMR (DMSO-d6, 400MHz) 8: 8,45 (1H, brs), 7,70 (1H, d, J=2,7
Hz), 7,54 (1H, d, J= 2,7 Hz), 7,41 (1H, dd, J = 9,0, 3,1 Hz), 7,11-7,06 (1H, m),
6,95 (1H, dd, J= 9,0, 4,3 Hz), 4,06 (2H, s), 3,93 (2H, q, J= 6,9 Hz), 1,12 (BH, t,J=
6,9 Hz), 0,67-0,59 (4H, m).

(Vi du 60) Natri [(2-ethoxy-5-fluorophenyl)sulfonyl] (5'-0x0-4’,5-

dihydrospiro[xyclopropan-1,3'-pyrido[3,2-/][ 1,4]oxazepin]-7'-yl)azanit (mudi natri
cua Vi du 42)
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Déi v6i huyén phil chira 2-etoxy-5-flo-N-(5'-0xo0-4',5'-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin] -7'-yl)benzensulfonamit
(97,3mg, 0,239mmol) thu dugc trong Vi du (59b) trong etanol (2,4mL), dung dich
nude 2N chira natri hydroxit (0,119mL, 0,239mmol) dugc bd sung & nhiét do trong
phong, va hdn hop duge khudy & nhiét do trong phong trong 15 phut. Hobn hop duge
¢o trong diéu kién ap suit giam, axeton (2,4mL) dugc bd sung vao do, chét rin két
tua dugc thu gom béng cach loc, dugc rira bf?mg axeton, va sau do dugc lam kho dé

thu dwgc hop chit néu & d& muc nay (104,1mg, hiéu sudt: dinh luong).

Phé 'H NMR (DMSO0-d6, 400MHz) 8: 8,47 (1H, brs), 7,71 (1H, d, J=2,7
Hz), 7,55 (1H, d, J=2,7 Hz), 7,41 (1H, dd, J= 9,0, 3,1 Hz), 7,13-7,07 (1H, m),
6,96 (1H, dd, J=9,0, 4,3 Hz), 4,06 (2H, s), 3,94 (2H, q, /= 7,0 Hz), 1,13 BH, t, J =
7,0 Hz), 0,66-0,59 (4H, m).

(Vi du 61) Kali [(2,5- dimetoxyphenyl)sulfonyl](5'-ox0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1 ,4Joxazepin]-7'-yl)azanit (mudi kali
cua Vidu43)

Déi v6i huyén phi chira 2,5-dimetoxy-N-(5"-0x0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7 '-yl)benzensulfonamit
(43,0mg, 0,106mmol) thu dugc trong Vi du (43b) trong etanol (SmL), dung dich
chira 0,5 N kali hydroxit trong etanol (0,211mL, 0,106mmol) dugc bd sung & nhiét
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d6 trong phong, va hdn hop duoc khudy & nhiét do trong phong trong 2 gid. Dung
mdi dugc cit loai trong ap sudt giam dé thu duoc hop chit néu & d& myc nay

(51mg, hi¢u suét: dinh luong).

Phé H NMR (DMSO-d6, 400MHz) o: 8,47 (1H, brs), 7,68 (1H, d, J=2,7
Hz), 7,55 (1H, d, J= 2,7 Hz), 7,29 (1H, d, J= 3,1 Hz), 6,89 (1H, d, J= 8,6 Hz),
6,84 (1H, dd, J= 8,6, 3,1 Hz),4,05 (2H, br s), 3,66 (3H, s), 3,63 (3H, s), 0,67-0,57
(4H, m).

<Vi du thtt nghiém>

(Vi du thir nghiém 1) Thir nghiém trc ché hoat tinh TNAP

Té bao COS1 (DS Pharma Biomedical Co., Ltd.) dugc chuyén nhiém TNAP
nguoi (OriGene Technologies, Inc.) sir dung thudc thtr Lipofectamin LTX & Plus
(Invitrogen Corp.). Vao ngay tiép theo, mdi truong duge thay thé bing méi trudng
méi, va cac té bao duge nudi cy trong 16ng 4p trong 3 ngay. Sau 3 ngay, dich nbi

nudi cdy duge thu gom va duoc ¢o bing cach ly tim & 5000 G trong 30 phit str

dung Amicon 14, 104 cut (Merck Millipore). Dich ndi nuodi céy o dic duge thim
tach khang 5 L 50 mM Tris/200 mM NaCl/1 mMmgCl12/20 uM ZnCI2 hai lan va
duoc st dung 1am ngudn enzym (dung dich enzym). Co chit pNPP (ProteoChem
Inc.) duge didu chinh dén ndng d6 3,1 mM bang Milli-Q nuée, va dung dich chira
mdi hop chit thir nghiém duoc hoa tan trong dimetyl sulfoxit (DMSO; Wako Pure
Chemical Industries, Ltd.) thanh 6 dung dich pha lodng theo loat & ty 1& ph bién 5
14n tir 100 pM, hozic DMSO dugc bd sung vao d6 & ndng dd cubi 1% thé tich. Dung
dich enzym dugc didu chinh dén 2 pg/mL bang dung dich dém thir nghiém (200
mM Tris/2 mMmgCl12/0,04 mM ZnCl12/0,01% Tween 20) dugc bd sung véi lugng
twong tu dung dich co chit va dugc nudi trong 16ng 4p & nhiét do trong phong trong
60 phut. Sau do, do hép thu (ABS: 405 nm) dugc do sir dung dau doc vi dia (miu
thiét bi plus 384, Molecular Devices, LLC), va ndng do ctia p-nitrophenol dugc tao
ra dugc tinh. Su e ché hoat tinh TNAP ngudi gy ra bai hop chét thir nghiém dugc
d4nh gia dva trén ndng d6 IC50 ma tai d6 mbi hop chét thir nghiém tc ché 50%
qu4 trinh san xuét p-nitrophenol.

Céc két qua dugc thé hién trong Bang 1.
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[Bang 1]

Hop chét vi du ) IC50 (nM)
1 6,3
2 12,7
3 12,8
4 22,9
5 71,3
6 6,1
7 10,7
8 9,1
9 1,4
10 4,0
11 4,8
12 13,4
13 3.4
14 36,2
15 95,7
16 6,2
17 12,6
18 3,9
19 6,4
20 27,1
21 46,0
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22 1,7
23 3,5
24 1,2
25 1,7
26 8,7
27 1,5
28 3,6
29 1,2
30 3,8
31 1,6
32 4,1
33 1,9
34 6,7
35 1,1
36 2,2
37 | 43,4
38 24,4
39 13,2
40 1,9
41 2,7
42 0,6
43 1,0
44 1,4
45 14,6
46 25.2

Hop chiét theo sang ché thé hién kha ning trc ché tuyét voi dbi véi hoat tinh
TNAP ngudi va hiru ich ding 1am ché phim diéu tri hodc phong ngira v6i héa lac

V1.
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(Vi du thtr nghiém 2) Thir nghiém trc ché dic hiéu hoat tinh TNAP

Té bao COS1 (DS Pharma Biomedical Co., Ltd.) duoc chuyén nhiém IAP
ngudi (phosphataza kiém rudt non, mua tir OriGene Technologies, Inc.) hodc PLAP
ngudi (phosphataza kiém nhau thai, mua tir OriGene Technologies, Inc.) st dung
thubc thir Lipofectamin LTX & Plus (Invitrogen Corp.). Vao ngy tiép theo, moi
treong dugc thay thé bing moi trudng méi, va cac té bao duge nudi cdy trong 16ng

4p trong 3 ngay. Sau 3 ngay, dich ndi nuéi cdy dugc thu gom va dugc cd bang cich

ly tdm & 5000 G trong 30 phit sir dung Amicon 14, 10 cut (Merck Millipore).
Dich ndi nudi cdy cd dic duge thim tach khang 5 L 50 mM Tris/200 mM NaCl/1
mMmgCl12/20 uM ZnCl2 hai 14n va duge sit dung lam ngudn enzym (dung dich
enzym). Co chét pNPP (ProteoChem Inc.) dugc diéu chinh dén néng do 3,1 mM
bing Milli-Q nuéc, va dung dich chira mi hop chat thir nghiém dugc hoa tan trong
dimetyl sulfoxit (DMSO; Wako Pure Chemical Industries, Ltd.) thanh 6 dung dich
pha loAng theo loat & ty 18 phd bién 5 Ian tir 100 pM, hoic DMSO duge b6 sung vao
d6 & ndng do cudi 1% thé tich. Dung dich enzym IAP ngudi hodc PLAP ngudi
duoc didu chinh dén 2 pg/mL bing dung dich dém thir nghiém (200 mM Tris/2
mMmgC12/0,04 mM ZnC12/0,01% Tween 20) duge bd sung véi lugng twong tu
dung dich co chét va duoc nudi trong 16ng 4p & nhiét do trong phong trong 60 phut.
Sau d6, @6 hép thu (ABS: 405 nm) dugc do st dung dau doc vi dia (méu thiét bi
plus 384, Molecular Devices, LLC), va néng dd ctia p-nitrophenol dugc tao ra dugc
tinh. Sw trc ché hoat tinh IAP ngudi hoic PLAP béi hop chét thir nghi¢m duge dénh
gia dua trén ndng d6 IC50 ma tai do mdi hop chét thir nghiém wc ché 50% qua trinh
san sinh ra p-nitrophenol.

Hop chét theo sang ché thé hién dic tinh uc ché dic hiéu tuyét voi hoat tinh
TNAP va hitu ich dung [am duoc chét @& phong ngira hodc diéu tri voi hoa lac vi.

(Vi du thit nghiém 3) Thir nghiém trc ché hoat tinh TNAP trong huyét tuong
& chudt nhit B6 (Charles River Laboratories Japan, Inc.)

Sau khi 14y mAu mau tir ven dudi s& dung dng dan mao mach hematocrit
dugc xir Iy heparin (EM Meister Hematocrit Capillary Tube, AS ON Corp.) (dung

lam mAu trude khi st dung hop chit), mdi hop chét thir nghiém dugc tao huyén phu
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trong dung dich 0,5% metylxenluloza (bdt mua tir Wako Pure Chemical Industries,
Ltd. dugc diéu chinh dén ndng 46 0,5% b%lng Otsuka nudc cét) duge sir dung qua
duong miéng cho chudt nhét. 1, 2, 4, 6, va 24 gio sau khi st dung, mau mau duoc
thu gom tir ven dudi st dung dng din mao mach hematocrit dugc xir Iy heparin aé
thu dwoc mAu huyét twong. MAu huyét twong dugc bd sung vao dém thir nghiém (1
M Tris, 1 MmgClg, 20 mM ZnCl2, va nuéc, pH 7,5), va hén hop duge dé yén
trong5 phut. Sau do, do hép thu at 405 nm dugc do va dugce str dung lam mau tréng.
Co chét pNPP dugc bd sung vao mau huyét twong va duge nudi trong 16ng 4p &
nhiét do trong phong trong 180 phut. Sau do, do hép thu (ABS: 405 nm) dugc do st
dung ddu doc vi dia (mAu thiét bi plus 384, Molecular Devices, LLC), va néng do
cua p-nitrophenol duogc tao ra dugce tinh. Miu tréng duogc trir cho tAt ca cac gia tri do
dé tinh toan hoat tinh TNAP & mdi thoi diém véi hoat tinh TNAP clia mAu trude khi
str dung hop chét dugc x4c dinh 12 100%.

Tac dung dugc ly ciia hop chét thir nghiém duoc tinh bing murc tc ché trung
binh Hoat tinh ALP huyét trong (80-90% chira TNAP) trong 6 gio tir 0 gid dén 6
gi® sau khi str dung hop chét thir nghiém. Gi4 tri ndy dugc tinh theo cong thirc sau:

100-((Hoat tinh ALP huyét twong & 0 gid + Hoat tinh ALP huyét twong & 1
gid)*1/2 + (Hoat tinh ALP huyét trong & 1 git + Hoat tinh ALP huyét twong & 2
gid)*1/2 + (Hoat tinh ALP huyét twong & 2 git + Hoat tinh ALP huyét twong & 4
gi0)*2/2 + (Hoat tinh ALP huyét trong & 4 git + Hoat tinh ALP huyét twong & 6
gi0)*2/2)/6.
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Céc két qua dugc thé hién trong Bang 2.

[Bang 2]

Hop chét vi du s6
Mirc tic ché ALP huyét tuong
(% trc ché trung binh trong 6 gidy

47 54,7

48 61,6

50 56,0

51 63,7

52 61,3

53 59,2

54 74,8

55 58,9

57 53,5

58 50,3

59 66,2

61 67.5

Hop chét theo sang ché thé hién hiéu qua tc ché TNAP in vivo tuyét voi va
hiru ich ding 1am ché phim d diéu tri hoic phong ngira voi hoa lac vi.

(Vi du thtr nghiém 4) Thir nghiém chéng voi héa in vivo & chudt nhit DBA/2
m6 hinh A vdi héa cam tmg vitamin D (due, 6 tudn tudi khi dugc sir dung, Charles
River Laboratories Japan, Inc.) dugc cho dung bt (bot FR-2, Funabashi Farm Co.,
Ltd.) chira m&i hop chat thir nghiém. 3,75mg/kg cholecalciferol (Sigma- Aldrich
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Corp.) dugce sir dung trong mang byung trong 3 ngay tir ngay tiép theo. Bay ngiy sau
khi dung cholecalciferol 14n cubi cung, chudt dugce giét, va déng mach nguc va than
duoc léy 1am mau. cac miu mod dugc 1am dong khd (FREEZE DRYER, FRD-50M,
Iwaki Asahi Techno Glass Corp.). Sau d6, 10% axit formic (dung dich chua pha
lodng mua tir Kishida Chemical Co., Ltd. dugc diéu chinh dén ndng d6 10% bing
Milli-Q nuée) duge bd sung vao mdi miu md, ma sau d6 ching duge dong nhét hoa
sir dung QTAGEN Retsch MM300 TissueLyser (Qiagen N.V.). Thé ddng nhit dugc
ly tdm, va dich ndi dugc sir dung lam mau. Nf’.)ng d6 canxi trong miu dugc do dudi
dang 46 hép thu (ABS 612 nm, dau doc vi dia, mau thiét bi plus 384, Molecular
Devices, LLC) str dung kit thir nghiém canxi (Wako Pure Chemical Industries, Ltd.)
dé tinh lwong canxi trong md.

Hop chét theo sang ché thé hién hidu qua chéng vdi hoa tuyét voi va hitu ich
diing 1am ché phim diéu tri bénh dé phong ngilra hogc diéu trj voi hoa lac vi.

(Vi du thir nghiém 5) Thir nghiém chéng voi hoa in vivo & chudt nhit dugc
cét bé mot phén than

Chdt nhit DBA/2 dugc cét bo 5/6 than (duc, 8 tudn tudi) mua tir CLEA
Japan, Inc. Chot ndy duoc dung ché d6 an kiéng 1,2% phospho cao (Oriental Yeast
Co., Ltd.). Mdi hop chét thir nghiém dugc tao huyén phu trong dung dich 0,5%
metylxenluloza (bot mua tir Wako Pure Chemical Industries, Ltd. dugc diéu chinh
dén ndng d6 0,5% bing Otsuka nudc cit) dugc sir dung qua dudng miéng hai lan
trong ngay trong ba thang. Sau ba thang, chudt duoc giét, va than duge 14y 1am
mAu. Miu mé dugc 1am dong kho (FREEZE DRYER, FRD-50M, Iwaki Asahi
Techno Glass Corp.). Sau d6, 10% axit formic (dung dich chua pha lodng mua tir
Kishida Chemical Co., Ltd. dugc diéu chinh dén néng d6 10% bang Milli-Q nudc)
duoc bd sung vao miu md, ma sau d6 dugc dbng nhét st dung QIAGEN Retsch
MM300 TissueLyser (Qiagen N.V.). Dich ddng nhét dugc ly tdm, va dich ndi dugc
sir dung 1am mAu. Néng o canxi trong mAu duge do dudi dang do hép thu (ABS
612 nm, du doc vi dia, mau thiét bi plus 384, Molecular Devices, LLC) st dung kit
thtr nghiém canxi (Wako Pure Chemical Industries, Ltd.) dé tinh luong canxi trong
md.

Hop chét theo séng ché thé hién hidu qua chéng vdi hoa tuyét voi va hitu ich

-134-



27348

dung 1am duoc chét dé didu tri hoic phong ngira voi hoa lac vi.

(Vi du thir nghiém 6) Thir nghiém duogc dong luc

Thit nghi€ém dugce dong luc ¢6 thé duoc tién hanh theo phwong phép da biét
trong linh vue duoc luc hoc. Mdi hop chét thir nghiém dugc tao huyén pht trong
dung dich nude 0,5% metylxenluloza solution. Huyén phu thu dugc duge dung qua
duong miéng & liéu ding nim trong khoang thich hop (vi dy, 0,01mg/kg dén
10mg/kg) cho dong vét (vi dy, chudt nhét, chudt cdng, ché, hodc khi Cynomolgus)
thuong dugc sir dung trong thir nghiém dugc dong lyc. Ngoai ra, hop chét thir
nghi€ém dugc hoa tan trong nudce mudi sinh 1y. Dung dich thu dugc duge sit dung
trong tinh mach (vi du, qua tinh mach dudi, tinh mach dAu, hodc tinh mach hién) &
lidu ding nim trong khoang thich hop (vi dy, 0,1 mg/kg dén 10mg/kg) cho ddng vét
(vi dy, chudt nhit, chudt cdng, cho, hodc khi Cynomolgus) thudng dugce sit dung
trong thir nghiém dugc dong lyc. Sau thoi gian dinh trude (vi du, 0,08, 0,25, 0,5, 1,
2, 4, 6, 8, va 24 gid) tir khi sit dung, méu dugc thu gom tir vi tri 14y méu thich hop
(vi dy, tinh mach canh, tinh mach déu, hoic tinh mach hién). Méu thu dugc duge ly
tAm dé tao ra mAu huyét twong. Ndng d6 ctia hop chét thir nghiém chira trong méu
huyét twong duoc do bing phan tich dinh lugng sir dung séc ky 1ong-phé khdi (LC-
MS/MS).

Duoc dong lyc cia hop chét thir nghiém dugc dénh gia trén co s ndng do
huyét twong 16n nhit (Cmax), 1a nim dudi dudng cong thoi gian-nbng d6 dugc chét
trong huyét twong (AUC), tdng lugng thanh thai (CL), va d9 sinh kha dyng va dugc
phén tich st dung phan mém (Phoenix, etc.). Cmax la ndng d6 huyét twong 16n nhét
ctia hop chét thir nghiém ding qua duong miéng. AUC duge tinh theo quy tic hinh
thanh tir céc ndng d0 huyét trong ctia hop chit thir nghiém tir thdi diém khi hop
chét thtr nghiém dugce st dung dén thoi diém cubi cing khi hop chét thir nghiém c6
thé dinh lugng dugc. Po sinh kha dung dugc tinh theo cong thirc sau:

[(AUC sau khi dung qua dudong miéng / Liéu ding qua dudng miéng) /
(AUC sau khi dung trong tinh mach / Liéu dung trong tinh mach)].

Hop chit theo sang ché thé hién duoc dong luc tuyét voi (Cmax, AUC, CL,
hodc d6 sinh kha dung) va hitu ich dung lam duogc phém (cu thé, duogc phém dé

phong ngtra hodc diéu tri voi hoa lac vi).
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<Cé4c Vi du bao ché> (Vi du bao ché 1) Vién nang

Hop chét ciia Vi du 1 50mg
Lactoza 128mg
Tinh bt ngd 70mg
magie stearat 2mg
250mg

Bt ¢6 thanh phin dugc d& cap trén day duoc tron va duge rdy qua rdy ¢

60-mesh. Sau d6, bot nay dugc nap vao vo vién nang gelatin vién nang d€ tao ra

vién nang.
(Vi du diéu ché 2) Vién nén
Hop chét cia Vi du 1 50mg
Lactoza 126mg
Tinh bdt ngd 23mg
Magie stearat Img

200mg
Bot ¢6 thanh phén dugc dé cap trén diy duoc trdn, dugce tao hat st dung bot
nh#o tinh bot ngd, va dugc 1lam kho, sau d6 ép trong may san xuét vién nén dé tao ra
cac vién nén (mdi vién chira 200mg). Vién nén nay c6 thé dugc phi, néu cén.
Hop chit méi pyridin c6 cong thirc chung (I) theo sang ché hoic mudi duge

dung ctia né ¢6 hiéu qua e ché TNAP tuyét voi va hitu ich dung 1am dugc pham.
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YEU CAU BAO HQ
1. Hop chét c¢6 cong thirc chung () sau:

AN 0 1
X| pZ “ N’R 2
! 71\ |
R o 3
R
¢/ N O 4
R R5 R

trong do:

R! 1a nguyén ti hydro,

nhém C1-6 alkyl (trong d6 nhém alkyl tiry ¥ dugc thé bing mot dén ba
nhém, ma co thé 1a giéng nhau hodc khac nhau, dugc chon tir cac phén ttr thé sau:

nh6m hydroxy, nhém C1-6 alkoxy tlty ¥ dugc thé bing mét dén ba nhom,
ma c6 thé 1a cac nhém halogeno giéng nhau hogc khac nhau, nhém amino tiy y
dugc thé bing mot hodc hai nhém, ma c6 thé 1a cic nhém C1-6 alkyl gibng nhau

hodc khéc nhau, nhém C6-10 aryl tuy y dugc thé bang mot hodc hai nhém duge

chon tir nhom thé AB, nhom heteroxyclyl c6 3 dén 10 canh chira mot dén bdn
nguyén tir khic loai, ma cé thé 1a giéng nhau hodc khac nhau, dugc chon tir nito,

oxy, va luu huynh va tuy y duoc thé béng mot hodc hai nhém dugc chon tir nhém

thé AB , nhém carboxyl, nhém C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl,
nhém aminocacbonyl tity ¥ dugc thé bing mdt hodc hai nhém, ma c6 thé 12 nhém
C1-6 alkyl gidng nhau hodc khéc nhau, nhom heteroxyclylcacbonyl no c6 4 dén 7
canh chira mdt ho#c hai nguyén tir khac loai, ma cé thé 1a giéng nhau hoic khac
nhau, duogc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc
thé bang mot hodc hai nhém, c6 thé 1a cac nhom C1-6 alkyl gidng nhau hodc khéc
nhau, nhém heteroxyclylcacbonyloxy no ¢6 4 dén 7 canh chira mot hoic hai nguyén
tir khéc loai, ma c6 thé 1a giéng nhau ho#c khac nhau, dwgc chon tir nito, oxy, va

lru huynh), nhém C3-8 xycloalkyl (trong d6 nhém xycloalkyl tuy y duge thé bang
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mdt dén ba nhém, ma cé thé 1a giéng nhau hoic khéac nhau, duge chon tir cac phﬁn
tir thé sau:

nhom hydroxy, nhém C1-6 alkoxy tuy y dugc thé bing mot dén ba nhom,
ma ¢6 thé 1a cdc nhom halogeno gidng nhau hoic khdc nhau, nhém C3-8 xycloalkyl
tdy ¥ dugc thé bang mdt dén ba nhém, ma co thé 1a cac nhom halogeno giéng nhau
hoic khac nhau, nhém C6-10 aryl tuy y duoc thé bfmg mot hoac hai nhém, ma co
thé 1a cac nhoém halogeno gidng nhau hodc khéc nhau, nhom heteroxyclyl ¢6 3 dén
10 canh, chira mdt dén bbn nguyén tit khéc loai, ma c6 thé 1a giéng nhau hoic khac
nhau, dugc chon tir nito, oxy, va luu huynh va tuy y dugc thé béng mot hodc hai
nhém, ma cé thé 1a cac nhém halogeno giéng nhau hodc khac nhau,

nhém carboxyl, nhém C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl,
nhém aminocacbonyl tity ¥ duge thé bing mdt hodc hai nhém, c6 thé 1 cac nhém
C1-6 alkyl gidng nhau hodc khéc nhau, nhém heteroxyclylcacbonyl no c6 4 dén 7
canh chira mdt hodc hai nguyén tir khéac loai, ma c6 thé 1a giéng nhau hodc khac
nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc
thé bing mot hoic hai nhém, ma c6 thé 1a nhém C1-6 alkyl giéng nhau hoge khac
nhau, nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chtra mot hodc hai nguyén
tir khac loai, ma c6 thé 13 giéng nhau hodc khéc nhau, dugc chon tir nito, oxy, va
Iru huynh, nhém halogeno, va nhém xyano),

nhém C6-10 aryl (trong d6 nhém aryl tuy y dugc thé bang mot hoic hai
nhém, ma c6 thé 1a giéng nhau hodc khéc nhau, dugc chon tir cac phén i thé sau:
nhom hydroxy, nhém C1-6 alkyl tuy y dugc thé bang mot dén ba nhom, ma c6 thé
14 cac nhom halogeno giéng nhau hoic khéc nhau, nhém C3-8 xycloalkyl tuy y
dugc thé bing mot dén ba nhém, ma c6 thé 1 cac nhom halogeno gidng nhau hosc
khéc nhau, nhém C1-6 alkoxy tdty y dwoc thé bing mot dén ba nhom, ma c6 thé 1a

cac nhom halogeno giong nhau hodc khac nhau,

nhém C6-10 aryl tuy y duge thé bang mot nhém dugc chon tir nhém thé AB,
nhém heteroxyclyl c6 3 dén 10 canh chira mot dén bén nguyén tu khéc loai, ma co

thé 12 giéng nhau hogc khéc nhau, dwgc chon tir nito, oxy, va luu huynh va tuy y

duoc thé bing mot nhém duge chon tir nhém thé AB, nhom carboxyl, nhom amino
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tiy ¥ dwoc thé bing mot hodc hai nhém, ma c6 thé 13 nhém C1-6 alkyl gidng nhau
ho#c khac nhau, nhom C1-6 alkoxycacbonyl,

nhém aminocacbonyl tiy y dugc thé bing mét hodc hai nhém, ma c6 thé 1a
cac nhém C1-6 alkyl gibng nhau ho#c khac nhau, nhém heteroxyclylcacbonyl no c6
4 @n 7 canh chtra mdt hodc hai nguyén tir khac loai, ma cd thé 1a giéng nhau hoac
khéc nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y
dugc thé bang mot hoic hai nhém, ma c6 thé 13 c4c nhom C1-6 alkyl gidng nhau
hodc khac nhau, nhom heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot hodc
hai nguyén tir khic loai, ma co thé 1a gibng nhau ho#c khic nhau, dugc chon tir
nito, oxy, va lueu huynh, nhém halogeno, va nhém xyano), hodc

nhom heteroxyclyl c6 3 dn 10 canh chita mot dén bbn nguyén tir khéc loai,
ma c6 thé 13 gibng nhau hodc khic nhau, dugc chon tir nito, oxy, va luu huynh
(trong d6 nhom heteroxyclyl tuy y duoc thé bang mot hoic hai nhém, ma c6 thé 1a
cac nhom gidng nhau hosic khac nhau duge chon tir cac phén tir thé sau:

nhém hydroxy, nhém C1-6 alkyl tiry ¥ dugc thé bing mot dén ba nhoém, ma
¢6 thé 12 cac nhom halogeno gidng nhau hodc khéac nhau, nhém C3-8 xycloalkyl tiry
y dugc thé bing mot dén ba nhém, ma c6 thé 1a cac nhom halogeno gidng nhau
hoic khac nhau, nhém C1-6 alkoxy tiy ¥ duge thé bing mot dén ba nhém, ma cd
thé 14 c4c nhom halogeno giéng nhau hoic khac nhau, nhém C6-10 aryl, nhém
heteroxyclyl ¢6 3 dén 10 canh chira mot dén bbn nguyén tir khic loai, ma c6 thé 1a
giéng nhau hogc khéac nhau, dugc chon tir nito, oxy, va luu huynh, nhém carboxyl,
nhOom amino,

nhém aminocacbonyl tily y dugc thé bing mot hodc hai nhom, ma c6 thé 1a
c4c nhom C1-6 alkyl gidng nhau hogc khac nhau, nhom heteroxyclylcacbonyl no c6
4 dén 7 canh chtra mot hodc hai nguyén ti khic loai, ma c6 thé 1a gidng nhau hodc
khac nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y
dugc thé bing mot hodc hai nhém, ma c6 thé 1a cac nhém C1-6 alkyl giéng nhau
hoic khic nhau, nhom heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot hodc
hai nguyén tr khéc loai, ma c6 thé 12 gibng nhau hodc khac nhau, dugc chon tir
nito, oxy, va luu huynh, nhém halogeno, va nhém xyano),

R?va R’ gidng nhau hoic khic nhau va mdi nhém nay 13 nguyén tir hydro,
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nhom C1-6 alkyl (trong d6 nhém alkyl tuy y duoc thé bang mot dén ba nhém, ma
c6 thé 1a gidng nhau hoic khac nhau, dugc chon tir cac phén tir thé sau:

nhém hydroxy, nhém C1-6 alkoxy tiry y dugc thé bang mdt nhém dwgc chon
tir nhém thé AC,

nhém C3-8 xycloalkyl tiy y dugc thé bing mot nhém dugce chon tir nhom
thé AB, nhom C6-10 aryl tuy y duge thé béng mdt hodc hai nhém dugc chon tir

nhom thé AB, nhém heteroxyclyl c6 3 dén 10 canh chira mot dén bbn nguyén tir

khac loai, ma c6 thé 1a giong nhau hodc khac nhau, dugc chon tir nito, oxy, va luu

huynh va tily ¥ dugc thé bing mot hodc hai nhém duge chon tir nhom thé AB,
nhém carboxyl, nhém C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl, nhom
amino tiy ¥ duoc thé bing mdt hozc hai nhém, c6 thé 1a cac nhom C1-6 alkyl giéng
nhau hodc khac nhau,

nhém aminocacbonyl tity ¥ dwgc thé bing mét hogic hai nhém, c6 thé 1a céc
nhém C1-6 alkyl gibng nhau hodc khic nhau, nhém heteroxyclylcacbonyl no c6 4
dén 7 canh chira mot hodic hai nguyén ti khac loai, ma c6 thé 13 giéng nhau hodc
khéc nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y
duoc thé bing mot hodc hai nhom, c6 thé 1a cdc nhém C1-6 alkyl gidng nhau hoic
khac nhau, nhoém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mdt hoc hai
nguyén tir khac loai, ma c6 thé 1a giéng nhau hodc khéac nhau, dugc chon tir nito,
oxy, va luu huynh, nhém halogeno, va nhém xyano),

nhém C6-10 aryl (trong d6 nhom aryl tuy y dugce thé bang mot hodc hai
nhom, ma c6 thé 13 gibng nhau hozc khic nhau, duge chon tir céc phén tir thé sau:

nhém hydroxy, nhém C1-6 alkoxy tiy ¥ dugc thé bing mot dén ba nhom,

ma c6 thé 13 cac nhom halogeno gidng nhau hogic khac nhau,
nhém C1-6 alkyl tiy y duge thé bing mot nhém duge chon tir nhém thé AP,
nhom C3-8 xycloalkyl tuy y dugc thé bang mot nhém duge chon tir nhém thé AD,

nhom C6-10 aryl tiry y duoc thé bing mdt nhém duge chon tir nhom thé AD, nhom
heteroxyclyl ¢6 3 dén 10 canh chira mjt dén bbn nguyén tir khéc loai, ma ¢ thé 1a

gidng nhau ho#c khac nhau, duge chon tir nito, oxy, va luu huynh va tlly y duge thé
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béng mot nhom dugce chon tir nhdm thé AD,

nhém amino ty ¥ duge thé bang mot hogc hai nhém, ¢6 thé 1a cac nhém Cl1-
6 alkyl gidng nhau hoic khéc nhau,

nhém carboxyl, nhém C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl,
nhom aminocacbonyl tuy y dugc thé bang mot hodc hai nhém, c6 thé 14 c4c nhém
C1-6 alkyl gibng nhau hodc khac nhau, nhém heteroxyclylcacbonyl no c6 4 dén 7
canh chira mot hodc hai nguyén tir khac loai, ma c6 thé 1a giéng nhau hoic khéc
nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc
thé bang mot hodc hai nhém, c6 thé 13 c4c nhom C1-6 alkyl gibng nhau hogc khac
nhau, nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot hodc hai nguyén
tir khac loai, ma c6 thé 1a giéng nhau ho#ic khac nhau, dugc chon tir nito, oxy, va
lvu huynh, nhém haldgeno, va nhém Xyano),

nhém heteroxyclyl ¢6 3 dén 10 canh chira mot dén bdn nguyén tir khac loai,
ma c6 thé 13 gibng nhau hodc khic nhau, dugc chon tir nito, oxy, va luu huynh
(trong d6 nhém heteroxyclyl tuy y dugc thé bang mot hodc hai nhém, ma c6 thé 1a
giéng nhau hodc khéac nhau, dugc chon tir cac ph'c‘”ln ttr thé sau:

nhém hydroxy, nhém C1-6 alkoxy tiy y dugc thé bing mot dén ba nhom,

ma c6 thé 1a c4c nhém halogeno gidng nhau hogc khac nhau,
nhém C1-6 alkyl thy ¥ duoc thé bang mdt nhém duge chon tir nhom thé AD,
nhom C3-8 xycloalkyl tuy y dugc thé bang mot nhom dugc chon tir nhém thé AD,

nhom C6-10 aryl tuy y dugc thé bang mot nhom dugce chon tir nhém thé AD, nhém
heteroxyclyl ¢6 3 dén 10 canh chira mjt dén bbn nguyén ti khic loai, ma c6 thé 1a

gidng nhau hodc khic nhau, dugc chon tir nito, oxy, va luu huynh va tuy y dugce thé

b%mg mot nhom dugce chon tir nhém thé AD,

nhém amino tiy ¥ duge thé bing mét hodc hai nhém, c6 thé 13 cac nhom C1-
6 alkyl giéng nhau hoic khéc nhau,

nhém carboxyl, nhom C1-6 alkylcacbonyl, nhém C1-6 alkoxycacbonyl,
nhém aminocacbonyl tly ¥ dugc thé bing mdt hodic hai nhém, c6 thé 1a c4c nhém
C1-6 alkyl giéng nhau hoic khac nhau, nhém heteroxyclylcacbonyl no c6 4 dén 7

canh chira mot hodc hai nguyén ti khéc loai, ma c6 thé la giong nhau hodc khac
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nhau, dugc chon tir nito, oxy, va luu huynh, nhém aminocacbonyloxy tuy y dugc
thé bing mot hodc hai nhém, ma ¢6 thé 1a nhém C1-6 alkyl giéng nhau hogc khic
nhau, nhém heteroxyclylcacbonyloxy no c6 4 dén 7 canh chira mot hodc hai nguyén
tir khac loai, ma co thé 1a giéng nhau ho#c khac nhau, dugc chon tir nito, oxy, va
lwu huynh, nhém halogeno, va nhém xyano), nhém C1-6 alkylcacbonyl (trong do
nhom alkylcacbonyl tuy y dugc thé bang mot dén ba nhém, ma c6 thé 13 giéng nhau
hoic khéac nhau, dugc chon tir nhom thé AE), nhém C6-10 arylcacbonyl (trong do

nhom arylcacbonyl tuy y duge thé bang mot hogc hai nhém, ma ¢ thé 1a gidng

nhau hogc khéc nhau, dugc chon tir nhém thé AE va nhom C1-6 halogenoalkyl),
nhom heteroxyclylcacbonyl c6 3 dén 10 canh chira mot &én bdn nguyén t
khac loai, ma c6 thé 13 gibng nhau hodc khac nhau, dugc chon tir nito, oxy, va luu

huynh (trong d6 nhom heteroxyclylcacbonyl tiry y dugc thé bang mot hoic hai

nhém, ma ching c6 thé giéng nhau ho#c khic nhau, dugc chon tir nhom thé AE
nhém C1-6 halogenoalkyl), nhém carboxyl, nhém C1-6 alkoxycacbonyl (trong do
nhom alkoxycacbonyl tuy y dugc thé bing mot dén ba nhom, ma c6 thé 13 giéng
nhau hodc khéc nhau, dugc chon tir nhom thé AF),

nhém aminocacbonyl (trong d6 nhém aminocacbonyl nay tuy y duoc thé
bang mdt hoic hai nhom, c6 thé 1a cac nhém C1-6 alkyl gidng nhau hogc khéc
nhau, mdi nhém nay tuy y dugc thé bang mot &én ba nhém, ma c6 thé 1a gidng nhau
hoic khac nhau, dugc chon tir nhom thé AF),

nhém C6-10 arylaminocacbonyl (trong d6 nhém arylaminocacbonyl tuy y
duoc thé bing mot hodc hai nhém, ma cé thé 1a gidng nhau hogc khéc nhau, dugc
chon tir nhém thé AE va nhom C1-6 halogenoalkyl),

nhom heteroxyclylcacbonyl no c6 4 dén 7 canh chira mot hodc hai nguyén tir
khac loai, ma c6 thé 1a giéng nhau hodc khac nhau, dugc chon tir nito, oxy, va luu
huynh (trong d6 nhom heteroxyclylcacbonyl ty y dugc thé bang mot dén ba nhém,
ma c6 thé 1a giéng nhau ho#c khic nhau, dugc chon tir nhom thé AF), hodc

nhom heteroxyclyl aminocacbonyl ¢6 3 dén 10 canh chira mot dén bén

nguyén tir khic loai, ma c6 thé 1a giong nhau hodc khac nhau, dugc chon tir nito,
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oxy, va luu huynh (trong d6 nhom heteroxyclyl aminocacbonyl tuy y dugc thé bang

mot hodc hai nhom, ma cé thé 1a giong nhau hodc khac nhau, dugc chon tir nhém

thé AE va nhém C1-6 halogenoalkyl),

hodc

céc nhém C1-6 alkyl ctia R va R® tiy y duogc lién két v6i nhau détaora
vong cacbon no ¢6 3 dén 6 canh hodc dé tao ra vong di vong no ¢6 4 dén 6 canh
thong qua mot nguyén tir nito hodc nguyén tir oxy (trong d6 mot nguyén tir nito
trong vong di vong no c6 4 dén 6 canh tuy ¥ dugc thay thé bang nguyén tir hydro,
nhom C1-6 alkyl, nhém C1-6 alkylcacbonyl, nhom C1-6 alkoxycacbonyl),

R*vaR® gibng nhau hoic khic nhau va mdi nhom nay la:

nguyén tir hydro,

nhém C1-6 alkyl (trong d6 nhom alkyl tiry y dugc thé bang mot dén ba
nhém, ma c6 thé 1a giéng nhau ho#c khic nhau, dugc chon tir nhém thé AG),

nhém C6-10 aryl (trong d6 nhém aryl tiy ¥ duoc thé bing mdt hoic hai
nh6ém, ma c6 thé 1a giéng nhau ho#c khic nhau, dugc chon tir nhém thé AG), hodc

nhom heteroxyclyl ¢6 3 dén 10 canh chra mot dén bdn nguyén tir khac loai,
ma c6 thé 1a giéng nhau hoic khac nhau, dugc chon tir nito, oxy, va luu huynh
(trong d6 nhom heteroxyclyl tuy y dugc thé bang mot hodc hai nhém, ma c6 thé 1a
giéng nhau ho#c khac nhau, dugc chon tir nhom thé AG),

RS 13 nguyén tir hydro, nhém hydroxyl hodc nhém C1-6 alkyl (RO 1a phén tir
thé cacbon ctia vong pyridinyl, khong phai 1a phén tir thé nito),

m3i phan tir thé R7 6 thé gidng nhau hogic khac nhau va c6 thé mdi phén tir
thé nay la: _

nhém C1-6 alkyl (trong d6 nhém alkyl tity y dugc thé bing mot dén ba
nhom, ma c6 thé 13 gidng nhau hoic khac nhau, duge chon tir nhém thé AH),

nhém C1-6 alkoxy (trong d6 nhom alkoxy tuy y duogc thé bing mot dén ba
nhém, ma c6 thé 1a giéng nhau ho#c khéc nhau, dugc chon tr nhom thé AH),

nhom halogeno,

nhém C6-10 aryl (trong d6 nhom aryl tuy y duoe thé bang mot hodc hai
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nhém, ma cé thé 1a giéng nhau hodc khac nhau, dugc chon tir nhém thé AG),

nhom heteroxyclyl ¢6 3 dén 10 canh chira mot dén bbn nguyén tir khéc loai,
ma c6 thé 13 gidng nhau hozic khac nhau, dugc chon tir nito, oxy, va luu huynh
(trong d6 nhom heteroxyclyl tuy y dugce thé bing mot hosc hai nhém, ma c6 thé 1a
giéng nhau hogic khéc nhau, dugc chon tir nhém thé AG),

nhém hydroxy,

nhom amino (trong d6 nhém amino tiy y dugc thé bang mot hodc hai nhém,
¢6 thé 1a cac nhom C1-6 alkyl gidng nhau hoic khic nhau, mi nhom nay tiy y
duoc thé b%lng mdt dén ba nhém, ma co thé 1a gic"mg nhau hodc khac nhau, dugc
chon tir nhom thé AY),

nhom carboxyl,

nhém C1-6 alkoxycacbonyl (trong d6 nhém alkoxycacbonyl tiy y duoc thé
béng mot dén ba nhom, ma c6 thé 1a giéng nhau hoic khac nhau, dugc chon tir
nhém thé AY),

nh6ém aminocacbonyl (trong d6 nhém aminocacbonyl tiy y duoc thé bang
mot hodc hai nhom, c6 thé 13 cc nhém C1-6 alkyl gidng nhau hoic khac nhau, mdi
nhom nay tuy y dugc thé bang mot dén ba nhém, ma c6 thé gidng nhau hodc khéac
nhau, dugc chon tir nhom thé Al ), hodc

nhom Xxyano,

X 1a -CH=, -C(-R7)=, hosic -N=,
m 14 s8 nguyén dwoc chon tir 1 dén 4, va céc nhém phén tir thé 1a

AB: nhém hydroxy, nhém C1-6 alkyl (trong d6 nhém alkyl tiy  duoc thé
bing mot dén ba nhém halogeno), nhém C1-6 alkoxy (trong d6 nhém alkoxy tly ¥
duoc thé béng mot dén ba nhom halogeno), nhém halogeno, nhém amino, va nhém
Xyano;

AC: nhém C6-10 aryl, nhém heteroxyclyl c6 3 dén 10 canh, chira mot dén
bbn nguyén tir khac loai, ma c6 thé 12 giéng nhau hodc khic nhau, dugc chon tir
nito, oxy, va luu huynh, va nhém halogeno;

AD: nhém hydroxy, nhom C1-6 alkoxy, nhdm amino, nhoém halogeno, va

-144-



27348

nhém xyano;

AE: nhém hydroxy, nhém C1-6 alkoxy, nhém C3-8 xycloalkyl, nhém C6-10
~aryl, nhém heteroxyclyl c6 3 dén 10 canh chira mot dén bdn nguyén tir khéac loai,
ma c6 thé 1a giéng nhau hoic khac nhau, dugc chon tir nito, oxy, va luu huynh,
nhom amino (trong d6 nhém amino tuy y dugce thé bang mét hodc hai nhém, ¢6 thé
14 cac nhém C1-6 alkyl gidng nhau hogc khac nhau), nhom halogeno, va nhém

Xyano;

AF: nhém C1-6 alkoxy, nhém C3-8 xycloalkyl, nhém C6-10 aryl, nhém
heteroxyclyl c¢6 3 dén 10 canh chira mot dén bbn nguyén tir khac loai, ma ¢ thé 1a
giéng nhau hoic khéc nhau, dugc chon tir nito, oxy, va luu huynh, nhém halogeno,
va nhOm xyano;

AC: nhém hydroxy, nhém C1-6 alkoxy, nhém amino (trong d6 nhém amino
thy ¥ duoc thé bing mot hodc hai nhom, co thé 13 cac nhém C1-6 alkyl gidng nhau

hoidc khac nhau), nhom halogeno, va nhém xyano;

AH: nhém hydroxy, nhom C1-6 alkoxy, nhém C3-8 xycloalkyl, nhém C6-10
aryl, nhém heteroxyclyl c6 3 dén 10 canh, chira mdt dén bdn nguyén tir khac loai,
ma c6 thé 1a giéng nhau hoiic khac nhau, dugc chon tir nito, oxy, va luu huynh,
nhém carboxyl, nhém C1-6 alkoxycacbonyl, nhém aminocacbonyl (trong d6 nhom
aminocacbonyl tiy y dugc thé bang mét hozic hai nhém, c6 thé 14 cac nhém C1-6
alkyl gidng nhau hozc khic nhau), nhém amino (trong d6 nhém amino ty y duoc
thé bing mot hodc hai nhém, ¢6 thé 14 cac nhom C1-6 alkyl giéng nhau hogc khac

nhau), nhém halogeno, va nhém xyano; va

AJ: nhém C1-6 alkoxy, nhom C3-8 xycloalkyl, nhém C6-10 aryl, nhém
heteroxyclyl c6 3 dén 10 canh chra mot dén bbn nguyén tir khac loai, ma c6 thé 1a
giéng nhau ho#c khac nhau, dugc chon tir nito, oxy, va luu huynh, nhém carboxyl,
nhém C1-6 alkoxycacbonyl, nhém aminocacbonyl (trong d6 nhém aminocacbonyl
tdy ¥ dugc thé bing mot hodc hai nhém, 6 thd 1a cac nhom C1-6 alkyl giéng nhau
hodc khéac nhau), nhém halogeno, va nhém xyano,

hodc mudi dugc dung cuia no.
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2. Hop chét c6 cong thirc (Ia):

(l1a)

trong do:

R! 1a nguyén tir hydro, nhém C1-6 alkyl (trong d6 nhém alkyl tiy y dugc
thé bang nhém mét nhém hydroxy hodc nhom C1-6 alkoxy), nhém C6-10 aryl,
hodic nhém heteroxyclyl ¢6 3 d&n 10 canh chira mot dén bbn nguyén tir khic loai,

ma co thé 1a giéng nhau hoic khéac nhau, dugc chon tir nito, oxy, va luu huynh,

R%vaR® gidng nhau hogc khic nhau va mdi nhém nay 1a nguyén tir hydro
ho#c nhém C1-6 alkyl (trong d6 nhom alkyl tuy y dugc thé bang nhém mot nhém
hydroxy), hoac

cac nhém C1-6 alkyl cia R va R® tuy ¥ duoc lién két v6i nhau dé tao ra

vong cacbon no ¢ 3 den 6 canh,

mdi phan tir thé R7 ¢6 thé giéng nhau hogc khéc nhau va 1a nhém C1-6
alkoxy (trong d6 nhom alkoxy tuy y dugc thé bang mot dén ba nhém halogeno)

ho#c nhém halogeno,
X 13 -CH=, -C(-R7)=, hogic -N=, va
m 14 s& nguyén bing 1 hoic 2,
hodc mudi dugc dung cua no.

3. Hop chét theo diém 2, trong d6 R! 1a nguyén tr hydro.
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4. Hop chét theo diém 2, trong d6 R? va R? gidng nhau hodc khac nhau va mbi
nhém 13 nguyén ti hydro hogc cac nhom C1-6 alkyl caa R?va R’ tuy y duoc lién

két véi nhau dé tao ra vong cacbon no ¢6 3 dén 6 canh.

5. Hop chét theo diém 2, trong 6 mdi phén tir thé R7 c6 thé gidng nhau hogc khac

nhau va 12 nhém metoxy, nhom etoxy, nhém triflometoxy, flo hodc clo.
6. Hop chét theo diém 1 dugc chon tir nhém bao gdm:

5-clo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit;

5-flo-2-metoxy-N-(4-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl)benzensulfonamit;

5-clo-N-[4-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit;

5-flo-2-metoxy-N-[(3S)-3-metyl-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]benzensulfonamit;

5-clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit;

5-flo-N-[(38)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit;

5-bromo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2- metoxybenzensulfonamit;

5-clo-N-[(3S)-3-(2-hydroxyetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-metoxybenzensulfonamit; va
cac mudi duoc dung cua ching.

7. Hop chét theo diém 1 duoc chon tir nhém bao gdm:
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5-clo-2-metoxy-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-

yl)benzensulfonamit;

5-clo-N-(5-0x0-2,3,4,5-tetrahydropyrido[3,2-f][ 1,4]oxazepin-7-yl)-2-

(triflometoxy)benzensulfonamit;

5-clo-N-[(3S)-3-(hydroxymetyl)-5-0x0-2,3,4,5-tetrahydropyrido[3,2-

f][1,4]oxazepin-7-yl]-2-(triflometoxy)benzensulfonamit;

5-flo-2-metoxy-N-(5'-0x0-4",5’-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-

f][1,4]Joxazepin]-7'-yl)benzensulfonamit;

5-clo-N-(5'-0x0-4',5'-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f1[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit;

5-flo-N-(5"-0x0-4',5"-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-
f1[1,4]oxazepin]-7'-yl)-2-(triflometoxy)benzensulfonamit;

2,5-dimetoxy-N-(5'-0x0-4",5’-dihydrospiro[xyclopropan-1,3'-pyrido[3,2-

f][1,4]oxazepin]-7'-yl)benzensulfonamit; va
c4c mudi duge dung ciia chung.

8. Hop chét theo diém 1, trong d6 hop chét nay 1a 5-flo-2-metoxy-N-(5-0x0-2,3,4,5-
tetrahydropyrido[3,2-f][1,4]oxazepin-7-yl)benzensulfonamit, hodc mudi dugc dung

cda no.

9. Hop chét theo diém 1, trong d6 hop chét nay 14 5-clo-2-metoxy-N-(5'-0x0-4’,5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensul fonamit,

hodc mudi dugc dung cta no.

10. Hop chét theo diém 1, trong d6 hop chét 13 2-etoxy-5-flo-N-(5'-0x0-4",5’-
dihydrospiro[xyclopropan-1,3'-pyrido[3,2-f][1,4]oxazepin]-7'-yl)benzensulfonamit,

ho#ic mudi dugc dung cta no.

11. Hop chét theo diém bét ky trong s6 cac diém 1 va 6 dén 10, trong d6 mudi dugc
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dung 1a muodi natri.

12. Hop chét theo diém bt ky trong s6 cac diém tir 2 dén 5, trong d6 mudi duogc

dung 14 mudi natri.

13. Hop chét theo diém bét ky trong s6 cac diém 1 va 6 dén 10, trong d6 mudi dugc

dung 12 mudi kali.

14. Hop chét theo diém bét ky trong s6 céc diém tir 2 dén 5, trong d6 mubi duoc

dung 12 mudi kali.

15. Dugc phim chira hop chét theo diém bat ky trong s6 cac diém 1 va 6 dén 10

hodc mudi duge dung cda ciia nd, lam hoat chat.

16. Dugc phdm chira hop chét theo diém bat ky trong sé cac diém tir 2 dén 5 hoic

muoi dugc dung cla clia nd, lam hoat chat.

17. Ché phdm tc ché phosphataza kiém khong dic hiéu mé (TNAP) chira hgp chét
theo diém bét ky trong sb cac diém 1 va 6 dén 10 hoac mubi dugc dung ciia no, 1am

hoat chét.

18. Ché phdm trc ché TNAP chira hop chét theo diém bét ky trong s6 cac diém tir 2

dén 5 hodc mudi duge dung ctia n6, 1am hoat chat.
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