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X“‘Y

|||INH
RA

trong d6 X, Y, Z', 7%, Z°, Z*, R>, R, m, A, L, va B 1a nhu dugc dinh nghia trong ban md ta
hozc mubi cia nd, va duge pham chira hop chét nay.
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Linh vire ki thuit dwoc dé cap

Sang ché dé& cap dén hop chét amit di vong ma &c ché kinaza RIP1 va

duoc phim chira amit nay.
Tinh trang k§ thuit ciia sang ché

Kinaza protein twong tac thu thé-1 (RIP1_ Receptor-interacting protein-
1), ban dau duge goi 1a RIP, 14 serin/threonin protein kinaza ho TKL lién quan
dén sy phét tin hiéu mién dich bim sinh. RIP1 kinaza 13 ving RHIM chua
protein, v6i viing kinaza c6 ddu két thic N va ving chét c6 dau két thuc C
((2005) Trends Biochem. Sci. 30, 151-159). Ving chét ciia RIP1 gy ra su
tuong tac v6i viing chét khac chira protein bao gdm Fas va TNFR-1 ((1995) Cell
81 513-523), TRAIL-R1 va TRAIL-R2 ((1997) Immunity 7, 821-830) va
TRADD ((1996) Immunity 4, 387-396), trong d6 ving RHIM chu yéu dé lién
két v&i ving RHIM khac chira protein nhu TRIF ((2004) Nat Immunol. 5, 503-
507), DAI ((2009) EMBO Rep. 10, 916-922) va RIP3 ((1999) J. Biol. Chem.
274, 16871-16875); (1999) Curr. Biol. 9, 539-542) va tao ra nhiéu tac dung
thdng qua su tuong tac ndy. RIP1 13 yéu t§ didu hoa chinh cta su phat tin hiéu té
bao, va lién quan dén sy hinh thanh chu trinh gy chét t& bao duoc lap trinh va

su song s6t ma s€ dugc d€ cap dudi day.

Vai tro ctia RIP1 trong qué trinh phét tin hidu t& bao da duoc dénh gia
duéi cac didu kién khac nhau [bao gdm TLR3 ((2004) Nat Immunol. 5, 503-
507), TLR4 ((2005) J. Biol. Chem. 280, 36560-36566), TRAIL ((2012) J .Virol.
Epub, ahead of print), FAS ((2004) J. Biol. Chem. 279, 7925-7933)], nhung
duoc hiéu rd nhit trong tinh hudng gay ra tin hiéu xudi theo thu thé chét TNFR1
- ((2003) Cell 114, 181-190). Su lién hop cia TNFR nhd TNF din dén su
oligome hda cia nd, va sy bd sung nhiéu protein, bao gém RIP1 duoc
polyubiquitin héa duoc lién két véi K63 mach thing ((2006) Mol. Cell 22, 245-
257), TRAF2/5 ((2010) J. Mol. Biol. 396, 528-539), TRADD ((2008) Nat.
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Immunol. 9, 1037-1046) va cac cIAP ((2008) Proc. Natl. Acad. Sci. USA. 105,
11778-11783), vao dudi t& bao chét cua thu thé. Phirc hop nay 1a phu thude vao
RIP1 13m protein khung (tirc 1& khdng phu thudc kinaza), dugc goi la phirc hop
I, tao ra nén tang cho sy phat tin hiéu thiic déy sy séng s6t nhd sy hoat héa cla
chu trinh NFxB va MAP kinaza ((2010) Sci. Signal. 115, re4). Theo céach khac,
su lién két ctia TNF véi thu thé ctia né dudi céc didu kién thic ddy qua trinh khir
ubiquitin cia RIP1 (bing protein nhu A20 va CYLD hoic trc ché cIAP) din dén
sy tiép thu thu thé va sy hinh thanh phtic hop II hodc DISC (death-inducing
signaling complex-phtrc hop phat tin hiéu gay chét) ((2011) Cell Death Dis. 2,
€230). Su hinh thanh DISC, ma chita RIP1, TRADD, FADD va caspaza 8, dan
dén sy hoat héa caspaza 8 va su khoi phét sy chét t& bao da duogc 1p trinh cling
trong mau khong phu thudc RIP1 kinaza ((2012) FEBS J 278, 877-887). Su chét
t& bao da duoc 14p trinh gin nhu 13 dang thu déng cta sy chét t€ bao, va lién

quan dén qua trinh thudng 18 nhu sy phat trién va ndi can bing té bao.

Duéi cac didu kién & d6 cac dang DISC va RIP3 dugc biéu hién, nhung
su chét té bao di duoc 14p trinh bi kim hdm (nhu sy loai b6 FADD/caspaza 8, su
tic ché caspaza hodc su 1y nhiém virut), tdn tai kha ning phu thudc RIP1 kinaza
tht ba. RIP3 c6 thé gia nhap vao phirc hop nay, duge phosphoryl héa boi RIP1
va bét ddu su chét té bao hoai tir d3 duoc 14p trinh khoéng phy thudc caspaza nhd
su hoat héa MLKL va PGAMS ((2012) Cell 148, 213-227); ((2012) Cell 148,
228-243); ((2012) Proc. Natl. Acad. Sci. USA. 109, 5322-5327). Trai voi sy chét
t& bao d3 duoc 14p trinh, sy hoai tir duge 14p trinh (khac véi sy hoai tir thy dong
1a sy hoai tir khéng dugc 14p trinh) din dén su giai phong cac mau phan tir lién
quan nguy hiém (DAMPs-danger associated molecular patterns) khoi t& bao.
Cac DAMP nay c6 kha nang tao ra “tin hi¢u nguy hiém” d6i V(’ﬁ céc té bao xung
quanh va cac md, dan dén cac phan tmg viém bao gdm su hoat héa thi viém, sy

hinh thanh xytokin va sy bd sung té bao ((2008 Nat. Rev. Immunol 8, 279-289).

Su loan diéu chinh cua su chét té bao dd duoc lap trinh do RIP1 kinaza

gy ra c6 lién quan dén céc bénh viém khéac nhau, nhu dugc minh hoa bang cach
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str dung chudt bi gdy mé bang RIP3 (& d6 su hoai tir dugc 14p trinh do RIP1 gay
ra bi ngan chidn hoan toan) va bing Necrostatin-1 (dung cu trc ché hoat tinh
RIP1 kinaza v6i mie sinh kha dung theo duong miéng kém). Chudt bi gdy mé
bing RIP3 duoc cho 14 can bao vé d6i v6i bénh viém rudt (bao gdbm bénh viém
rudt két man loét va bénh Crohn) ((2011) Nature 477, 330-334), bénh vay nén
((2011) Immunity 35, 572-582), bénh hoai ti co quan nhan sdng do su bong
vong mac gdy ra ((2010) PNAS 107, 21695-21700), bénh viém vOng mac sic tb
((2012) Proc. Natl. Acad. Sci., 109:36, 14598-14603), bénh viém tuy cép do
xerulein gy ra ((2009) Cell 137, 1100-1111) va hoi ching dap Umg viém toan
than/nhiém trung (SIRS-systemic inflammatory response syndrome) ((2011)
Immunity 35, 908-918). Necrostatin-1 d& thé hién 1a hitu hiéu ¢ lam thuyén
giam ton thuong nio thiéu méau cuc bd ((2005) Nat. Chem. Biol. 1, 112-119),
tdn thuong do ti twdi mau/thiéu méu cuc bd vong mac ((2010) J. Neurosci. Res.
88, 1569-1576), bénh Huntington ((2011) Cell Death Dis. 2 el15), tén thuong
do tai tu6i méau thidu mau cuc bo than ((2012) Kidney Int. 81, 751-761), tén
thuong than do xisplatin gy ra ((2012) Ren. Fail. 34, 373-377) va tén thuong
ndo do chén thuong ((2012) Neurochem. Res. 37, 1849-1858). C4c bénh khac
hodc cac r6i loan duoc diéu hoa it nhit mot phﬁn boi su chét té bao da dugc lap
trinh phy thudgc RIP1, sy hoai tir hodc sy san sinh xytokin bao gbém huyét hoc ac
tinh va co quan ran 4c tinh ((2013) Genes Dev. 27: 1640-1649), su nhiém khudn
va nhiém virut ((2014) Cell Host & Microbe 15, 23-35) (bao gbm, nhung khong
giGi han &, bénh lao va bénh cim ((2013) Cell 153, 1-14)) va bénh ling dong
tiéu thé (cu thé, bénh Gaucher, Nature Medicine Advance Online Publication, 19
January 2014, doi:10.1038/nm.3449).

Tac nhan e ché phén t& nhd, chon loc, tiém tang c6 hoat tinh RIP1
kinaza s& ngan chan su hoai tir t& bao phu thuéc RIP1 va nhd d6 tao ra hiéu qua
tri liéu v4i bénh hodc tinh trang bénh lién quan dén DAMP, su chét t& bao,

va/hodc viém.
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Tinh trang k¥ thuit lién quan cua sang ché ciing bao gdbm ndi dung dugc
boc 16 trong cong bd don qudc t& s6 WO 2007/075772 A2 va cong bb don québc
té s6 WO 2004/098589 Al.

Ban chat k§ thuit clia sang ché

Muc dich cta sang ché 1 d& cap dén hop chat theo cong thirc (I):

Zz/ X\Y L
+anlNH
RA

)

trong do:

X 1a O, S, SO, SO,, NH, CO, CH,, CF,, CH(CH;), CH(OH), hodc
N(CH,);

Y 1a CH; hoac CH,CHo,,

Z'1aN, CH hogc CR';

Z’ 13 CH hogc CR?;

Z’ 13N, CH hogc CR’;

Z*1a CH hogc CRY,

R' 13 flo hodc metyl;

mot trong sbR?vaR’1a halogen, xyano, (C;-Ce)alkyl, halo(C;-Cy)alkyl,
(C-Cg)alkoxy, halo(C;-C4)alkoxy, hydroxyl, B(OH),, -COOH,
halo(C;-C4)alkylC(OH),-, (C;-Cy)alkoxy(C;-Cy)alkoxy, (C;-Cy)alkylSO,-,
(C1-Cy)alkylSO,NHC(O)-, (C;-C4)alkylC(O)NH-,
((C-Cyalkyl)((Cy-Cy)alkyl)NC(O)-, (C;-C4)alkylOC(O)-,
(C1-Cy)alkylC(O)N(C-Cy)alkyl)-, (Ci-Cy)alkyINHC(O)-,
(Ci-Cy)alkoxy(C,-Cy)alkyINHC(O)-, (C;-Cy)alkoxy(C,-Cy)alkylC(O)NH-,
(C;-Cy)alkoxy(C,-Cy)alkyINHC(O)NH-, (C;-Cy)alkylSO,(C,-Cy)alkyINHC(O)-

-

-5
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(C1-Cy)alkyINHC(O)NH-, (C;-C4)alkylOC(O)NH-,
hydroxy(C;-C4)alkylOC(O)NH-, heteroxycloalkyl c6 5-6 canh-C(O)-,
heteroxycloalkyl cé 5-6 canh-(C;-Cy)alkyl-NHC(O)-, heteroxycloalkyl c6 5-6
canh-(C;-C,)alkoxy-, xycloalkyl c6 3-6 canh, heteroaryl c6 5-6 canh, hodc
heteroaryl c6 5-6 canh-C(O)NH,

trong d6 xycloalkyl c6 3-6 canh, heteroxycloalkyl c6 5-6 canh va
heteroaryl c6 5-6 canh tury ¥ dugc thé bang 1 hodc 2 phén tir thé, mdi phan tix thé
doc 1ap duoc chon tir nhém bao gbém (C;-Cy)alkyl va -(C;-Cy)alkyl-CN;

va nhém cdn lai trong s6 R? va R? 13 halogen hoic (C;-Ce)alkyl;

R* 1a flo, clo, hodc metyl;

R’ 14 H hodc metyl;

A 1a phenyl, heteroaryl c6 5-6 canh, hodc heteroxycloalkyl c6 5-6 canh,
trong d6 gbc cacbonyl va L duoc thé & vi tri 1,3 trén vong A;

m 13 0 hodic m 13 1 va R* 13 (C;-Cy)alkyl; va

L 1a O, S, NH, N(CH;), CH,, CH,CH,, CH(CH3), CHF, CF,, CH,O,
CH,N(CHj3;), CH,NH, hodc CH(OH);

B 1a (Cs;-Cg)xycloalkyl, phenyl, heteroaryl c6 5-6 canh, hodc
heteroxycloalkyl c6 5-6 canh tuy y dugc thé;

trong d6 (C;-Ce)xycloalkyl, phenyl, heteroaryl cé 5-6 canh, hodc
heteroxycloalkyl c6 5-6 canh 1a khong duogc thé hodc duoc thé bang mét hosdc
hai phén tir thé ma mdi phan tir thé nay doc 1ap dugc chon tir halogen,
(C1-Cyalkyl, halo(C;-Cy)alkyl, (Cy-C,)alkoxy, halo(C;-Cg)alkoxy, nitro, va
(C1-C4)alkylC(O)-;

hoiic gbc -L-B 1a (Cs-Cealkyl, (C3-Cg)alkoxy, halo(C;-Cg)alkoxy,
(C5-Ce)alkenyl, hodc (C3-Cg)alkenyloxy;

hodc mudi, cu thé 1a muoi dugc dung cua no.
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Hop chét c6 cong thire (I), hosic mubi, cu thé 13 mudi duge dung cia né 13

tac nhan wc ché cua RIP1 kinaza.

Séang ché ciing mé ta phuong phép e ché RIP1 kinaza, phuong phép nay
bao gdm bude cho té bao tiép xtic v6i hop chit ¢é cong thire (I), hodc mubi, cu

thé 1a muoi dugc dung cta nd.

Sang ché ciing mé ta phwong phédp didu tri bénh hoic réi loan do RIP1
kinaza gdy ra ma bao gébm budc cho bénh nhén (ngudi hodc dong vit cé vi
khac, cu thé 13 ngudi) str dung luong hiru hiéu tri liéu ctia hop chét c6 cong thic
(D), hoac mudi, cu thé 13 mudi duoc dung cda n6. Bénh hodc rdi loan do RIP1
kinaza gdy ra bao gdbm bénh viém rudt (k& ca bénh Crohn va bénh viém rudt két
man loét), bénh vay nén, chimg bong véng mac, bénh viém véng mac sic 16,
bénh viém khdp (bao gdm bénh viém khép dang thép, bénh viém khdp dét song,
bénh gut, va SoJIA), chimg dao thai manh ghép, tdn thuong tai twéi méu thiéu
mau cuc bd ciia cac t6 chirc dang rdn, bénh xo cimg rai rac, va hoi chimg chu ky

lién quan dén thu thé yéu td hoai tir khéi u.

Sang ché ciing d& cép dén duoc phdm chira hop chit ¢ cong thic (D),
hodc mudi, cu thé 13 mudi dugce dung ctia né va ta duge duoc dung. Cu thé, sang
ché d& cap dén dugc phdm dé diéu tri rdi loan hodc bénh do RIP1 kinaza gay ra,
trong d6 duogc phdm nay chira hop chit c6 cong thire (I), hosic mudi, cu thé 1a
mubi dugc dung, ciia né va ta dugc duge dung.

MBS ta vin tit cac hinh vé

Fig. 1A 14 db thi thé hién sy giam nhiét d6 theo thdi gian & chudt sau liéu
ding dAu tién theo dudng miéng v6i hop chét cia vi du 12 hodc chat din thudc,
sau d6 st dung d6ng thoi TNF va zVAD chudt trong tinh mach.

Fig. 1B 1a d6 thi thé hién sy giam nhiét d6 & chudt 2,5 gior sau lidu ding
dAu tién theo dudng miéng vdi hop chét cua vi du 12 hodc chat dan thudc, sau

doé sir dung déng thoi TNF va zVAD chudt trong tinh mach.
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Fig. 2A 1a do thi thé hién su giam nhiét do theo thoi gian & chudt sau lidu
ding du tién theo dudng miéng v&i hop chit cta vi du 12 hosic chét dan thube,

sau d6 stir dung TNF chudt trong tinh mach.

Fig. 2B 12 dd thj th8 hién sy giam nhiét d6 & chudt 6 gid sau lidu ding dau
tién theo dwdng miéng v6i hop chét cia vi du 12 hodc chét dan thudc, sau d6 s

dung TNF chudt trong tinh mach.

Fig. 3A 14 d6 thi thé hién muc t& bao ATP & té€ bao sacom xo 1.929 chuét

duoge didu tri trude v6i hop chét cta vi du 77, sau d6 diéu tri béng TNFo + QvD.

Fig. 3B la dd thi thé hién mirc t& bao ATP & té bao sacom xo U937 bach
cdu don nhén ctia ngudi duge didu tri trude bang hop chat cta vi du 77, sau d6

diéu tri bang TNFa + QvD.

Fig. 4A 12 db thi thé hién su gidm nhiét d6 theo thoi gian & chudt sau liéu
ding d4u tién theo dudng miéng véi hop chét cua vi du 161 hodc chit dan thude,

sau d6 sit dung ddng thdi TNF va zVAD chudt trong tinh mach.

Fig. 4B 1a dd thi th8 hién sy giam nhiét d6 & chudt 6 gid sau liéu ding dau
tién theo dudng miéng véi hop chét cta vi du 161 hodic chit dan thubc, sau d6
st dung dong thoi TNF va zVAD chudt trong tinh mach.

Fig. 5A 12 db thi thé hién su gidm nhiét do theo thdi gian & chudt sau lidu
ding dau tién theo dudng miéng vé6i hop chét ctia vi du 161 hoic chét din thubc
sau d6 stir dung TNF chudt trong tinh mach.

Fig. 5B 1a db thi thé hién sy giam nhiét d6 & chudt 6 gio sau lidu dung dau
tién theo dudng miéng vé6i hop chit ciia vi du 161 hodc chét dan thudc, sau d6
stt dung TNF chudt trong tinh mach.

Fig. 6A t 1a dd thi hé hién muc té bao ATP & té bao sacom xo 1929 &
chudt duge didu tri trude bang hop chét cua vi du 161, sau d6 diéu tri bing
TNFa + QvD.

Fig. 6B 1a d0 thi thé hién duong cong ICsy ctia ATP & té bao sacom xo

U937 bach cu don nhén cta ngudi dugc didu tri trude bing hop chit cia vi du

-8
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161, sau d6 diéu tri béng TNFo + QvD. Dit liéu dugc chudn héa dén 10mM
Nec-1 ma dugc thiét 1ap & mirc sdng sét 100%.

Fig. 7 12 gian d6 mAu nhiu xa bot tia X (PXRD) ctia dang tinh thé ctia
(S)-5-benzyl-N-(5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4 ]oxazepin-3-yl)-
4H-1,2,4-triazol-3-carboxamit khan (bazo tu do).

MBO ta chi tiét sang ché
Sang ché ciing dé cap dén hop chit c6 cong thirc (I) trong d6:

X la O, S, SO, SO,, NH, CO, CH,, CF,, CH(CH;), CH(OH), hodc
N(CHj3);

Y 14 CH, hodc CH,CHj,
Z'1a N, CH hoic CR';
7?13 CH hoic CR?;
Z31a N, CH hoic CR?;
Z*1a CH hoic CRY;

R' 13 flo hoic metyl;

mdt trong sb R? va R? 1a halogen, xyano, (C;-Ce)alkyl, halo(C;-Cy)alkyl,
(C,-Cg)alkoxy, hydroxyl, B(OH),, -COOH, halo(C;-C4)alkylC(OH),-,
(C-Cpalkoxy(C;-Cy)alkoxy, (Ci-Cy)alkylSO,-, (C;-Cy)alkylSO,NHC(O)-,
(C1-Cy)alkylC(O)NH-, ((C;-Cyalkyl)((Ci-Cs)alky)NC(O)-,
(C1-CyalkylOC(0)-, (C1-Cy)alkylC(O)N(C,;-Cy)alkyl)-, (C;-Cy)alkyINHC(O)-,
(C;-Cy)alkoxy(C,-Cy)alkyINHC(O)-, (Ci-Cy)alkoxy(C,-Cy)alkylC(O)NH-,
(C-Cylalkoxy(C,-Cy)alkyINHC(O)NH-, (C;-Cy)alkylSO,(C,-Cy)alkyINHC(O)-,
(C1-CyalkyINHC(O)NH-, (C;-Cy)alkylOC(O)NH-,
hydroxy(C;-C4)alkylOC(O)NH-, heteroxycloalkyl c6 5-6 canh-C(O)-,
heteroxycloalkyl c6 5-6 canh-(C;-C,)alkyl-NHC(O)-, heteroxycloalkyl c6 5-6
canh-(C;-C,)alkoxy-, heteroaryl cé 5-6 canh, hoac heteroaryl c6 5-6
canh-C(O)NH,
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trong d6 heteroxycloalkyl c6 5-6 canh va heteroaryl c6 5-6 canh tuy y
duoc thé bang 1 hodc 2 phén tir thé, mbi phéan tir thé nay doc lap dugc chon tir

nhém bao gbém (C;-Cy)alkyl va -(C;-Cy)alkyl-CN;

va nhém con lai trong s6 R? va R? 1a halogen hodc (C;-Cg)alkyl;

R* 1a flo, clo, hoic metyl;

R’ 1a H hoic metyl;

A 1a phenyl, heteroaryl c6 5-6 canh, hodc heteroxycloalkyl cé 5-6 canh,
trong d6 gbc cacbonyl va L dugc thé & vi tri 1, 3 trén vong A;

m 13 0 hodic m 13 1 va R* 14 (C-Cy)alkyl; va

L 1a O, S, NH, N(CH;), CH,, CH,CH,, CH(CH;), CHF, CF,, CH,0,
CH,N(CH;), CH,NH, hoic CH(OH);

B 1a (C;-Ce)xycloalkyl tiry ¥ duge thé, phenyl, heteroaryl c¢6 5-6 canh,
hod#c heteroxycloalkyl c6 5-6 canh;

trong d6 (C;-Ce)xycloalkyl, phenyl, heteroaryl c6 5-6 canh, hodc
heteroxycloalkyl ¢ 5-6 canh khong dugc thé hoic dugc thé bing mét hogc hai
phan tir thé, mdi phéan tir thé ndy ddc 1ap dugc chon tir halogen, (C;-Cy)alkyl,
halo(C;-Cy)alkyl, (C4-Cylalkoxy, halo(C;-Cy)alkoxy, nitro, va
(C-CyalkylC(O)-;

hoic gbc -L-B 1a (Cs-Ce)alkyl, (C3-Cg)alkoxy, halo(Cs-Cs)alkoxy,
(C;-Ce)alkenyl, hodc (Cs-Cg)alkenyloxys;

hodc mudi, cu thé 1a muoi duoc dung, cia no.

Céc dinh nghia khéc cho cic nhém khac nhau va cac nhém thé c6 cong
thie (I) duoc thé hién trong toan bd ban md ta 1a dé mo ta cu thé timg loai hop
chit dugc dé cép, cling nhu cac nhom cia mot hoac nhiéu loai hop chit. Pham
vi cla sang ché bao gdm sy két hop bét ky ctia dinh nghia vé nhém nay va dinh
nghia v& nhém thé. Hop chét theo sang ché 1 hop chat ma dugc cho 13 “6n dinh

vé mit héa hoc” doi vai nguoi cd hi€u biet trung binh trong linh vuc nay.

-10-
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Nhu duge st dung trong ban mé ta nay, thuat nglr “alkyl" la nhom
hydrocacbon no, mach thang hodc mach nhanh cé sd nguyén tir cacbon cu thé.
Thut ngit “(C;-Cy)alkyl" 13 dé chi gbc alkyl chtra tir 1 dén 4 nguyén tit cacbon.
Vi du v& alkyl bao gém, nhung khong chi giéi han & metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, s-butyl, va ¢-butyl.

Néu phén tir thé nhu "alkyl" dugc st dung két hop véi phan tir thé khac,
vi du nhu & “hydroxy(C;-Cy)alkyl” hodc “aryl(C;-C,)alkyl”, phan tir thé lién két
(vi du, alkyl) duoc coi 12 bao ham gbc héa trj hai, trong d6 diém két nbi 13 gdm
ca phan tir thé lién két d6. Vi du v& nhém “aryl(C,-C4)alkyl” bao gdém, nhung
khong bi giéi han &, benzyl (phenylmetyl), 1-metylbenzyl (1-phenyletyl), va
phenetyl (2-phenyletyl). Vi du v& nhém “hydroxy(C;-Cy)alkyl” bao gom, nhung
khong chi gidi han ¢, hydroxymetyl, hydroxyetyl, va hydroxyisopropyl.

Thuét ngit “halo(C;-C4)alkyl” ding dé chi nhém c6 mot hosc nhiéu
nguyén tir halogen, ma c6 thé 13 gidng nhau hogc khéc nhau, & mot hoic nhiéu
nguyén tir cacbon cia gbc alkyl chira tir 1 dén 4 nguyén tir cacbon. Vi du vé
nhém "halo(C;-Cy)alkyl" bao gdm, nhung khong chi giéi han &, -CF;
(triflometyl), -CCl3 (triclometyl), 1,1-difloetyl, 2,2,2-trifloetyl, va
hexafloisopropyl.

"Alkenyl" 13 d& chi nhém hydrocacbon mach thing hodc mach nhanh cé it

nhit 1 dén 3 lién két d6i cacbon-cacbon. Vi du bao gdm etenyl va propenyl.

"Alkoxy" 1& d& chi nhém "alkyl-oxy-", chira gbc alkyl dugc gén nho
nguyén tir lién két oxy. Vi dy, thuat ngit “(C;-C,)alkoxy" thé hién gbc
hydrocacbon no, mach thing hoic mach nhanh c6 it nhét 1 dén 4 nguyén tir
cacbon dugc gén thong qua nguyén tir lién két oxy. Nhom "(C;-Cy)alkoxy" dugc
14y 1am vi du bao gém, nhung khdng chi giéi han &, metoxy, etoxy, n-propoxy,
isopropoxy, n-butoxy, s-butoxy, va #-butoxy.

Thuét ngit “halo(C;-C,)alkoxy” 13 dé chi nhém "haloalkyl-oxy-", chira
gbc “halo(C,-Cyalkyl” dugc lién két nho nguyén tir lién két oxy, ma

halo(C;-Cy)alkyl” 13 gbc c6 mot hodc nhiéu nguyén tir halogen, ma c6 thé 1a
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gidng nhau hoic khac nhau, & mét hosc nhidu nguyén tir cacbon ctia gbc alkyl
chtra tir 1 dn 4 nguyén tir cacbon. Nhém “halo(C;-Cy)alkoxy” dugc 14y 1am-vi
du bao gdm, nhung khong chi giéi han &, -OCHF, (diflometoxy), -OCF;
(triflometoxy), -OCH,CF; (trifloetoxy), va -OCH(CF3), (hexafloisopropoxy).

Nhém vong cacbon 1a nhém vong trong dé tat ca cac bd phan cta vong 13
nguyén tir cacbon, nhom vong nay co thé 13 bdo hoa, khéng bdo hoa mot phan
(khong thom) ho#ic hoan toan khéng bdo hoa (thom). Thudt ngit “vong cacbon"

bao gébm nhém xycloalkyl va aryl.

“Xycloalkyl” 1a nhém hydrocacbon vong, bdo hoa, khong thom chira s6
nguyén tir cacbon cu thé. Vi du, thuat ngit “(C3-Ce)xycloalkyl” 1a chi vong
hydrocacbon vong khong thom c6 tir ba dén sau nguyén ti cacbon vong. Nhém
“(C3-Co)xycloalkyl” dugc 1dy lam vi du bao gébm xyclopropyl, xyclobutyl,
xyclopentyl, va xyclohexyl.

Thuét ngir “xycloalkyloxy” hodc “xycloalkoxy” la @& chi nhém chira gbc
xycloalkyl, dugc dinh nghia & trén day, dugc lién két thong qua nguyén tir lién
két oxy. Nhom “(C;-Cg)xycloalkyloxy” duoc ldy lam vi du bao gbém
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, va xyclohexyloxy.

"Aryl" d& chi nhém hosdc gdc bao gdm gbc hydrocacbon mdt vong hoic
hai vong thom chtra tir 6 d&n 10 nguyén tir vong cacbon va cé it nhét mot vong
thom. Vi dy v& nhém "aryl" 13 phenyl, naphtyl, indenyl, va dihydroindenyl
(indanyl). Néi chung, trong hop chét theo sang ché, aryl 1 phenyl.

Nhom di vong 1a nhém vong cd céc nguyén tur cua it nhét hai nguyén t6
khac nhau 1am thanh phin vong, nhém vong nay cé thé 13 vong bdo hoa, khong
bdo hoa mdt phan (khong thom) hoic hoan toan khong bdo hoa (thom). Thuét
nglt "di vong" hodc ‘“heteroxyclyl” bao gdbm nhém heteroxycloalkyl va
heteroaryl. Can hiéu ring cac thuit ngir di vong, heteroxyclyl, heteroaryl, va
heteroxycloalkyl, duoc ding dé bao ham cic nhém 6n dinh & d6 di nguyén tir
nito vong tuy y dugc oxy hoa (vi du, nhom heteroaryl chira N-oxit, nhu oxo-

pyridyl (pyridyl-N-oxit) va oxo-oxadiazolyl (oxo0-4,5-dihydro-1,3,4-oxadiazolyl)
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hoiic & d6 di nguyén tir luvu huynh vong tuy y duoc oxy hoa (vi du, nhém
heteroxycloalkyl chira sulfon hoac gbc sulfoxit nhu tetrahydrothienyl-1-oxit
(tetrahydrothienyl sulfoxit, tetrahydrothiophenyl sulfoxit) va
tetrahydrothienyl-1,1-dioxit (tetrahydrothienyl sulfon)).

"Heteroxycloalkyl" dé chi nhém mot vong hodc hai vong, khdng thom,
chtra 3 dén 10 nguyén tir vong, 13 bdo hoa hozic c6 mét hoic nhiéu cdp d6 khéng
bio hoa va chira mét hodc nhidu (thudng 13 mot hodic hai) su thay thé di nguyén
tr doc 1dp duoc chon tr oxy, luu huynh, va nito. Vi du vé nhém
“heteroxycloalkyl” bao gém, nhung khong chi gi6i han &, aziridinyl, thiiranyl,
oxiranyl, azetidinyl, oxetanyl, thietanyl, pyrolidinyl, pyrolinyl, pyrazolidinyl,
pyrazolinyl, imidazolidinyl, imidazolinyl, oxazolinyl,  thiazolinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydrothienyl, 1,3-dioxolanyl, piperidinyl,
piperazinyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, 1,3-
dioxanyl, 1,4-dioxanyl, 1,3-oxathiolanyl, 1,3-oxathianyl, 1,3-dithianyl, 1,4-
oxathiolanyl, 1,4-oxathianyl, 1,4-dithianyl, morpholinyl, thiomorpholinyl,
hexahydro-1H-1,4-diazepinyl, azabixylo[3.2.1]octyl, azabixylo[3.3.1]nonyl,
azabixylo[4.3.0]nonyl,  oxabixylo[2.2.1]heptyl,  1,1-dioxidotetrahydro-2H-
thiopyranyl, va 1,5,9-triazaxyclododexyl.

Vi du vé& nhom “heteroxycloalkyl c6 4 canh” bao gdm oxetanyl, thietanyl

va azetidinyl.

Thuét ngit “heteroxycloalkyl cé 5-6 canh" la dé chi nhém mot vong,
khéng thom, nhém nay 1a bdo hoa hodc khéng bdo hoa mét phan, chira 5 hoic 6
nguyén tir vong, bao gdm mdt hodc hai di nguyén tir dugc chon doc 14p tir oxy,
lvu huynh, va nito. Vi du minh hoa vé nhém heteroxycloalkyl ¢6 5 dén 6 canh
bao gém, nhung khéng chi gigi han & pyrolidinyl, piperidinyl, piperazinyl,
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
morpholinyl, va thiomorpholinyl.

"Heteroaryl" 1a nhém hozc gbc bao gdém gbc mot vong hozc hai vong

thom, chira 5 dén 10 nguyén tr vong, bao gdbm 1 dén 4 di nguyén tir doc lap
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duoc chon tir nito, oxy va luu huynh. Thuét ngft nay cling bao ham nhém aryl-di
vong hai vong chita gbc vong aryl dugc dung hop véi gbc vong
heteroxycloalkyl hosc gbc vong heteroaryl dwoc dung hop véi gbc vong

xycloalkyl.

Vi du minh hoa vé heteroaryl bao gém, nhung khong chi giéi han 6,
furanyl, thienyl, pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridinyl (pyridyl),
oxo-pyridyl (pyridyl-N-oxit), pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl,
benzofuranyl, isobenzofuryl, 2,3-dihydrobenzofuryl, 1,3-benzodioxolyl,
dihydrobenzodioxinyl,  benzothienyl, indolizinyl, indolyl, isoindolyl,
dihydroindolyl,  benzimidazolyl,  dihydrobenzimidazolyl, = benzoxazolyl,
dihydrobenzoxazolyl, benzothiazolyl, benzoisothiazolyl,
dihydrobenzoisothiazolyl, indazolyl, imidazopyridinyl, pyrazolopyridinyl,
benzotriazolyl, triazolopyridinyl, purinyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, quinoxalinyl, xinolinyl, phtalazinyl,
quinazolinyl, = 1,5-naphtyridinyl, 1,6-naphtyridinyl, 1,7-naphtyridinyl, 1,8-
naphtyridinyl, va pteridinyl.

Nhu duoc st dung trong ban md ta nay, "heteroaryl c6 5-6 canh" 1a nhom
mot vong thom chira 5 hodc 6 nguyén tir vong, bao gdm it nhat mét nguyén tir
cacbon va 1 dén 4 di nguyén tr duoc chon ddc lap tlr nito, oxy va luu huynh.
Cac nhom heteroaryl ¢6 5 canh dugc chon chira mét di nguyén tir vong nito,
0xy, hodc luu huynh, va tuy y chira 1, 2, hodc 3 nguyén tir vong nito bd sung.
Céc nhém heteroaryl c¢6 6 canh dugc chon chura 1, 2, hodc 3 di nguyén tir vong
nito. Vi du v& nhdém heteroaryl ¢c6 5 canh bao gdm furyl (furanyl), thienyl,
pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, isothiazolyl,
thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl va oxo-oxadiazolyl. Cac nhom
heteroaryl ¢6 6 canh dugc chon bao gdm pyridinyl, oxo-pyridyl, pyrazinyl,

pyrimidinyl, pyridazinyl va triazinyl.
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Nhém heteroaryl hai vong bao gdbm nhém 6,5-heteroaryl ngung tu
(heteroaryl ¢4 9 canh) va 6,6-heteroaryl ngung tu (heteroaryl cé 10 canh). Vi du
vé nhém 6,5-heteroaryl ngung tu (heteroaryl c6 9 canh) bao gbém benzothienyl,
benzofuranyl, indolyl, indolinyl, isoindolyl, isoindolinyl, indazolyl, indolizinyl,

isobenzofuryl, 2,3-dihydrobenzofuryl, benzoxazolyl, benzthiazolyl,

benzimidazolyl, benzoxadiazolyl, benzthiadiazolyl, benzotriazolyl,
1,3-benzoxathiol-2-on-yl (2-ox0-1,3-benzoxathiolyl), purinyl va
imidazopyridinyl.

Vi du vé& nhém 6,6-heteroaryl ngung tu (heteroaryl c6 10 canh) bao gbm
quinolyl, isoquinolyl, phtalazinyl, naphthridinyl (1,5-naphtyridinyl, 1,6-
naphtyridinyl, 1,7-naphtyridinyl, 1,8-naphtyridinyl), quinazolinyl, quinoxalinyl,

4H-quinolizinyl, tetrahydroquinolinyl, xinolinyl, va pteridinyl.

Trir khi c6 chi dan khéc, tat ca cdc hé vong hai vong c6 thé dugce dinh & vi

tr{ thich hop bét ky trén vong nay hodc vong khéc.

Thuat ngit "halogen" va "halo" la phén tir thé clo, flo, brom, hoic iot.
“Ox0” 1a gbc oxy lién két doi; vi du, néu dugc dinh truc tiép vao nguyén tir
cacbon tao ra gbc cacbonyl (C = O). "Hydroxy" hogc “hydroxyl” c6 nghia 1a gbc

-OH. Nhu duogc st dung trong ban mo ta nay, thuat ngl

-CN.

xyano” 1a d€ chi nhém

Nhu dugc str dung trong ban mé ta nay, thudt ngit “tuy y dugc thé" dé chi
ring nhém (nhu nhém alkyl, xycloalkyl, alkoxy, heteroxycloalkyl, aryl, hodc
heteroaryl) hodic vong hogc gbc (nhu vong cacbon hoic vong hogic gbc di vong)
c6 thé khong duoc thé, hodc nhom, vong hoic géc c6 thé duge thé béng mot
hodc nhiéu phan tir thé nhu duoc dinh nghia. Trong trudng hop & d6 cac nhém
c6 thé duoc chon tir mot s6 nhém khac, cac nhém duogc chon cé thé 1a gidng

nhau hodc khac nhau.

Thuét nglr “doc 1ap" co nghia 1a & d6 nhidu hon mdt phan tir thé duoc
chon tir mdt s6 phn tir thé ¢6 kha ning, cic phan tir thé d6 c6 thé 13 giéng nhau

hoac khac nhau.
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Thuét ngir “duge dung" 1a @& chi hop chét, nguyén liéu, thinh phin, va
dang lidu ding ma trong pham vi d4nh gia y t& hop 1y, thich hop & sir dung khi
tiép xtic v6i md clia ngudi va dong vat ma khong cé doc tinh, su kich ung qua

mirc, hodc van d& hoidc bién ching khéc, theo ty 18 c6 loi/rii ro hop 1y.

Nhu duge st dung trong ban md ta nay, cac thuat nglt "(céc) hop chit
theo sang ché" hoic "(céc) hop chit theo sang ché nay" c6 nghia 14 hop chét c6
cong thic (1), cu thé 13 hop chit c6 cong thic bét ky trong s6 cac cong thirc
(I-IV), nhu duge dinh nghia & ddy, & dang bat ky, tic 13, dang mudi hodc dang
khong phai la mudi bat ky (vi du, nhu dang axit tw do ho#c bazo ty do, hodc
dudi dang mudi, cu thé 13 mudi duge dung ctia n6) va dang vat ly bét ky ctia n6
(vi dy, bao gdm dang phi ran (vi du, dang 1éng hoic dang ban rn), va dang ran
(vi du, dang v6 dinh hinh hoac dang tinh thé, dang da hinh dic trung, dang
solvat, bao gdm dang hydrat (vi du, mono-, di- va nira- hydrat)), va hdn hop clia

cac dang khac nhau.

Do viy, nim trong pham vi sang ché 13 hop chat c6 cong thirc (I), cu thé,
hop chét c¢6 cong thirc bét ky trong sb cong thirc (I-IV), nhu duge dinh nghia &
day, & dang mudi hodc dang khong phai 13 mudi bat ky va dang vat 1y bt ky ciia
nd, va ac hdn hop cia cac dang khac nhau. Theo séng ché, can phai hiéu ring
hop chét c6 cong thie (I), cu thé 14, hop chit c6 cong thirc bat ky trong s6 cac
cong thic (I-IV), nhu duge dinh nghia & day, & dang mudi bit ky hoic dang
khong phai 1a mudi, va & dang vét Iy bat ky ctia né, co thé c6 murc hoat tinh thay
dbi, murc sinh kha dung khéc nhau va dic tinh gia cong khac nhau theo myc dich
phdi ché.

Theo mot phuong an vé hop chét theo séng ché, X 12 0, S, SO, SO,, NH,
CO, CH,, CF,, CH(CHj;), N(CHj3), hoac CH(OH). Theo mot phuong 4n cu thé,
X120, S, SO, SO,, NH, CO, CH,, hoic N(CH;). Theo phuong an khéac, X 1a S,
SO, SO,, hodc CO. Theo mdt phuong an khac nita, X 1a CF,, CH(CHj;), hodc
CH(OH). Theo mdt phuong an tiép theo, X 1a O, CH,, NH hodc N(CHj3). Theo

cac phuong an dugc chon, X 1a O hodc CH,.
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Theo mdt phuong an vé hop chét theo sang ché, Y la CH, hoac CH,CH,.
Theo phuong an khac, Y 1a CH,CH,. Theo cac phuong an dugc chon, Y 1a CH,.

Theo mét phuong én vé hop chét theo sang ché, 7' 72 73, va z*1a CH.
Theo phuong 4n khéc, Z' 13 CR! va 7% Z° va Z* 1a CH. Theo mdt phuong 4n
tiép theo, Z', 72, va Z* 1a CH va Z* 1a CR®. Theo mét phuong 4n nita, 7\ 73 va
Z*1a CH va Z? 1a CR2 Theo mét phuong 4an khéac, Z', 2%, va Z> 1a CHva Z* 1a
CR*. Theo phuong 4n khéc, Z' va Z* 1a CH, Z* 1a CR?, va Z* 1a CR". Theo
phuong an khac nita, Z' va Z* 1a CH, Z* 1a CR?, va Z’ 1a CR’. Theo mét phuong
4n tiép theo, Z' va Z* 1a CH, Z* 1 CR%, va Z* 13 CR*. Theo phuong 4n khéc, Z'
la CH, Z*1a CR* Z* 1a CR?, va Z*1a CR".

Theo mdt phuong 4n khéc nita vé hop chét theo sang ché, Z' va Z* déu 1a
N, Z? 13 CH va Z* 1a CH hogic CR*. Theo mét phuong 4n tiép theo vé hop chit
theo sang ché Z' va Z* d&u 1a N, Z* 1a CH hoic CR? va Z' 1a CH. Theo céc
phuong 4n khac, Z' 1a N, Z* 1a CR? va Z’ va Z* 13 CH. Theo cac phuong én khéc
nira, Z' 14N, va 7%, Z* va Z* 1a CH.

Theo mét phuong 4n vé& hop chit theo sang ché, R' 14 flo. Theo phuong
4n khéc, R' 1a metyl.

Theo mdt phuong an, mot trong sé R* va R’ 14 halogen, xyano,
(C1-Ce)alkyl, halo(C;-Cy)alkyl, (C;-Cg)alkoxy, halo(C;-Cy)alkoxy, hydroxyl,
B(OH),, -COOH, halo(C;-C,4)alkylC(OH),-, (C;-C4)alkoxy(C;-Cy4)alkoxy,
(C1-CyalkylSO,-, (C1-Cy)alkylSO,NHC(O)-, (C;-Cy)alkylC(O)NH-,
((C1-Cy)alkyD)((Ci-Ca)alky)NC(O)-, (Ci-C4)alkylOC(O)-,
(C1-Cy)alkylC(O)N(C,-Cy)alkyl)-, (C1-Cy)alkyINHC(O)-,
(C1-Cy)alkoxy(C,-Cy)alkyINHC(O)-, (C1-Cy)alkoxy(C,-Cy)alkylC(O)NH-,
(C1-Cy)alkoxy(C,-Cy)alkyINHC(O)NH-, (C;-Cy)alkylSO,(C,-Cy)alkyINHC(O)-,
(C1-Cy)alkyINHC(O)NH-, (C;-Cy)alkylOC(O)NH-,
hydrox&(C1-C4)alkleC(O)NH-, heteroxycloalkyl c6 5-6 canh-C(O)-,
heteroxycloalkyl c6 5-6 canh-(C;-C4)alkyl-NHC(O)-, heteroxycloalkyl ¢6 5-6
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canh-(C;-Cy)alkoxy-, xycloalkyl c6 3-6 canh, heteroaryl c6 5-6 canh, hoac
heteroaryl c6 5-6 canh-C(O)NH,

trong d6 xycloalkyl c6 3-6 canh, heteroxycloalkyl c6é 5-6 canh va
heteroaryl c6 5-6 canh tiy ¥ dugc thé bang 1 hoic 2 phén tir thé, mdi phan tir thé
ddc 1ap dugc chon tir nhém bao gém(Cl-C4)alkyl va -(C,-Cy)alkyl-CN;

va nhém con lai trong s6 R? va R? 14 halogen, xyano hosc (C;-Cg)alkyl.

Theo mét phwong 4n vé hop chét theo sang ché, mot trong sOR*vaR’1a
halogen, xyano, (C;-C¢)alkyl, halo(C,-Cy)alkyl, (C;-C¢)alkoxy, hydroxyl,
B(OH),, -COOH, halo(C;-C4)alkylC(OH),-, (C;-Cy)alkoxy(C;-Cy)alkoxy,
(C1-Cy)alkylSO,-, (C1-Cy)alkylSO,NHC(O)-, (C;-Cy)alkylC(O)NH-,
((C1-Cy)alkyl)((C;-Cy)alkyl)NC(O)-, (C;-C4)alkylOC(O)-,
(C1-Cy)alkylC(O)N(C;-Cy)alkyl)-, (C1-Cy)alkyINHC(O)-,
(C-Cyalkoxy(C,-Cy)alkyINHC(O)-, (C1-Cy)alkoxy(C,-Cy)alkylC(O)NH-,
(C-Cy)alkoxy(C,-Cy)alkyINHC(O)NH-, (C1-Cy)alkylSO,(C,-Cy)alkyINHC(O)-,
(C-Cy)alkyINHC(O)NH-, (C;-C4)alkylOC(O)NH-,
hydroxy(C;-C,)alkylOC(O)NH-, heteroxycloalkyl c6 5-6 canh-C(O)-,
heteroxycloalkyl c6 5-6 canh-(C;-C,)alkyl-NHC(O)-, heteroxycloalkyl c6 5-6
canh-(C;-Cy)alkoxy-, heteroaryl c6 5-6 canh, hoac heteroaryl c6 5-6
canh-C(O)NH,

trong d6 heteroxycloalkyl cé 5-6 canh va heteroaryl c6 5-6 canh tuy y
duoc thé bing 1 hodc 2 phén ttr thé, mdi phén ttr thé doc 1ap dugc chon tir nhém
bao gdm(C;-Cs)alkyl va -(C;-Cy)alkyl-CN;

va nhém con lai trong s6 R* va R? 1a halogen hoic (C;-Cg)alkyl.

Theo phuong 4n khéc, R* 13 halogen, xyano, (C;-Ce)alkyl, (C;-Cg)alkoxy,
halo(C;-Cy)alkoxy, hydroxyl, B(OH),, -COOH, halo(C;-C,)alkylC(OH),-,
(Ci-Cyalkoxy(C;-Cy)alkoxy, xycloalkyl cé 3-5 canh, hodc heteroaryl c6 5-6
canh, trong d6 xycloalkyl c6 3-5 canh hodc heteroaryl c6 5-6 canh tuy y duoc
thé bang phan tr thé (C;-Ci)alkyl; va Z* 1a CH hodc CR’ va R® 13 xyano,
(Ci-Ce)alkyl, hodc heteroaryl cd 5-6 canh, tiy y dugc thé bang phan tir thé
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(Ci-Cs)alkyl. Theo phwong 4an khic, R* 1a halogen, xyano, (C;-Ce)alkyl,
hydroxyl, B(OH),, -COOH, halo(C;-Cy)alkylC(OH),-,
(C-Cy)alkoxy(C;-Cy)alkoxy, hodc heteroaryl c6 5-6 canh, trong d6 heteroaryl c6
5-6 canh tity ¥ duoc thé bing phin ti thé (C,-Cs)alkyl; va Z* 1a CH.

Theo phuong an khéc, R® 1a halogen, (C;-Cg)alkyl, halo(C;-Cy)alkyl,
(C;-Ce)alkoxy, halo(C;-Cg)alkoxy, B(OH),, -COOH, (C;-C,)alkylSO,-,
(C1-Cy)alkylSO,NHC(O)-, (C;-Cy)alkylC(O)NH-,
((C1-Ca)alkyl)((C1-Cy)alky)NC(O)-, (C1-C4)alkylOC(O)-,
(C-Cy)alkylC(O)N(C;-Cy)alkyl)-, (C1-Cy)alkoxy(C,-Cyq)alkyINHC(O)NH-,
(C-Cy)alkylSOy(C,-Cy)alkyINHC(O)-, (C,-Cy)alkyINHC(O)NH-,
(C;-Cy)alkylOC(O)NH-, hydroxy(C;-C,)alkylOC(O)NH-, heteroxycloalkyl co6 5-
6 canh-C(O)-, heteroxycloalkyl c6 5-6 canh-(C;-Cy)alkyl-NHC(O)-,
heteroxycloalkyl c6 5-6 canh-(C;-C,)alkoxy-, heteroaryl cé 5-6 canh, hoac
heteroaryl c¢6 5-6 canh-C(O)NH, & day, heteroxycloalkyl cé 5-6 canh va
heteroaryl c¢6 5-6 canh tly y duoc thé by (C,-Cs)alkyl hodc -(C;-C3)alkyl-CN; va
Z?1a CH.

Theo phuong an khéc, R? 13 halogen, (C;-Cg)alkyl, halo(C;-Cy)alkyl,
(Cy-Cg)alkoxy, B(OH),, -COOH, (C;-Cy4)alkylSO,-, (C;-C,4)alkylSO,NHC(O)-,
(C1-Cy)alkylC(O)NH-, ((C1-Cyalkyl)((Ci-Cys)alky)NC(O)-,
(C1-Cy)alkylOC(O)-, (C;-Cy)alkylC(O)N(C;-Cyalkyl)-,
(C-Cyalkoxy(C,-Cy)alkyINHC(O)NH-, (C;-Cy)alkylSO,(C,-Cy)alkyINHC(O)-,
(C,-Cy)alkyINHC(O)NH-, (C;-Cy)alkylOC(O)NH-,
hydroxy(C;-C,)alkylOC(O)NH-, heteroxycloalkyl c6 5-6 canh-C(O)-,
heteroxycloalkyl c6 5-6 canh-(C;-Cy)alkyl-NHC(O)-, heteroxycloalkyl c6 5-6
canh-(C;-C,)alkoxy-, heteroaryl c6 5-6 canh, hoic heteroaryl c¢6 5-6
canh-C(O)NH, ¢ ddy, heteroxycloalkyl c6 5-6 canh va heteroaryl c6 5-6 canh
tly v duoc thé bang (C;-Cs)alkyl hodic -(C;-Cs)alkyl-CN; va Z* 1a CH.
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Theo céc phuong 4n cu thé, R* 13 flo, clo, brom, - CN, -CHs, -OCH,
-OCHF,, -OH, B(OH),, CF;C(OH),-, CH;0CH,CH,0O-, xyclopropyl, 5H-
tetrazol-5-yl, pyrazol-3-yl, hodc 5-metyl-1,3,4-oxadiazol-2-yl.

Theo cac phuong an cu thé khac, R? 1a flo, clo, brom, -CN, -CHs, -OH,
B(OH),, CF;C(OH),-, CH;0CH,CH,O-, 5H-tetrazol-5-yl, pyrazol-3-yl, hodc 5-
metyl-1,3,4-oxadiazol-2-yl.

Theo phuong an cu thé khac nita, R* 13 clo, brom, -CN, -CH;, -OH,
B(OH),, CF3;C(OH),-, CH3;0CH,CH,O-, 5H-tetrazol-5-yl, pyrazol-3-yl, hodc 5-
metyl-1,3,4-oxadiazol-2-yl.

Theo cac phuong an cu thé, R® 1a flo, clo, brom, -CN, -OCH,, -OCHF,,
B(OH),, -COOH, CH;S0,-, CH3;SO,NHC(O)-, CH;C(O)NH-, (CH3),NC(O)-,
CH;0C(O)-, (CH3)C(O)N(CHj3;)-, HOCH,CH,C(O)NH-,
CH;3;0CH,CH,NHC(O)NH-, CH3;SO,CH,CH,NHC(0O)-, CH;CH,NHC(O)NH-,
CH;0C(O)NH-, morpholin-4-yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, pyridin-
2-yl, tetrahydrofuran-2-yl-CH,O-, pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-
xyanoetyl)-tetrazol-5-yl, pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl, 1-metyl-
pyrazol-3-yl, 1-metyl-pyrol-4-yl-C(O)NH-, 5-metyl-1,3,4-oxadiazol-2-yl, hodc
5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl.

Theo cac phuong an cu thé khac, R 1a flo, clo, brom, -OCHs, B(OH),,
-COOH, CH;3S0,-, CH3SO,NHC(0)-, CH;C(O)NH-, (CH;),NC(O)-,
CH;0C(0O)-, (CH3)C(O)N(CHj3;)-, HOCH,CH,C(O)NH-,
CH;0CH,CH,NHC(O)NH-, CH3SO,CH,CH,NHC(O)-, CH;CH,NHC(O)NH-,
CH;0C(O)NH-, morpholin-4-yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-,
tetrahydrofuran-2-yl-CH,O-, pyrolidin-1-yl-CH,CH,0O-, tetrazol-5-yl, 1-(2-
xyanoetyl)-tetrazol-5-yl, pyrazol-1-yl, pyrazol-3-yl, 1-metyl-pyrazol-3-yl, 1-
metyl-pyrol-4-yl-C(O)NH-, 5-metyl-1,3,4-oxadiazol-2-yl, hodc 5-ox0-4,5-
dihydro-1,3,4-oxadiazol-2-yl.

Theo cac phuong an khac, R? 1a flo, clo, brom, -OCH;, B(OH),, -COOH,
CH;S0,-, CH3SO,NHC(O)-, CH3C(O)NH-, (CH;),NC(O)-, CH;0C(O)-,
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(CH;3)C(O)N(CHj3)-, HOCH,CH,C(O)NH-, CH;0CH,CH,NHC(O)NH-,
CH3SO,CH,CH,NHC(O)-, CH;CH,NHC(O)NH-, CH3;0C(O)NH-, morpholin-4-
yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, tetrahydrofuran-2-yl-CH,O-,
pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-xyanoetyl)-tetrazol-5-yl, pyrazol-
1-yl, pyrazol-3-yl, 1-metyl-pyrazol-3-yl, 1-metyl-pyrol-4-yl-C(O)NH-, hodc 5-
ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl.

Theo mot phuong an vé hop chét theo sang ché, R* 14 flo, clo, metyl, hogc
triflometyl. Theo phuong 4n khéc, R* 13 flo. Theo mét phuong 4n khac nita, R’
1a metyl.

Theo mdt phuong 4n v& hop chét theo sang ché, R’ 1a H. Theo phuong 4n
khac, R® 1a metyl.

Theo mét phuong 4n vé& hop chét theo sang ché, A 13 phenyl, heteroaryl
cd 5-6 canh, hodc heteroxycloalkyl c6 5-6 canh, trong do6 gbc cacbonyl va L

duoc thé & vi tri 1,3 trén vong A.

Theo phuong 4n khac, A 1a heteroaryl c¢6 5 canh chira mot nguyén tir oxy
ho#c Iuvu huynh va tuy y chira mdt hodc hai nguyén tir nito; cu thé, A 1a furyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl, hodc oxadiazolyl (cu thé hon 13, 1, 2, 4-
oxadiazolyl hodc 1, 3, 4-oxadiazolyl). Theo phuong &n khéc, A 1a heteroaryl 5
canh chira mdt nguyén tr nito va tiy y chira mot, hai hoéc ba nguyén tir nito b6
sung, cu thé, A 1a pyrolyl, pyrazolyl, imidazolyl, triazolyl (cu thé hon 1a 1, 2, 3-
triazolyl ho#c 1, 2, 4-triazolyl) hodc tetrazolyl. Theo cac phuong 4n dugc chon,
A 13 triazolyl. Theo mét phuwong 4n ctia sing ché, A 13 heteroxycloalkyl 5 hogc 6
canh, cu thé, A 1a piperidinyl hodc pyrolidinyl. Theo mot phuwong 4n tiép theo,

ctia sang ché, A 1a nhém thom c6 6 canh dugc chon tir phenyl va pyridyl.

Theo phuong 4n khac, sang ché dé cap dén hop chét c6 cong thirc (IT):
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trong do:
Allac,
A*1a C hoic N,

vamdi A%, A3, va A’ doc lap duoc chon tir CH, CR*, O, S, N, NH va NR*
dé tao thanh gdc vong furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl,
pyrolyl, pyrazolyl, imidazolyl, triazolyl hodc tetrazolyl,

trong d6 gbc vong nay chira 0 hodc 1 trong sd c4c nhom CR? va NR?; va
trong 46 X, Z', 7%, 7°, Z*, R°, L, va B 1 nhu duoc dinh nghia & day,
hodc muébi, cu thé 1a mudi dugc dung, cta né.

Theo cac phuong an dugc chon, A'1aC, A*1a Chodc N, va A% A’ va A’
doc 18p dugce chon tir CH, O, N, va NH dé tao ra géc vong oxazolyl, isoxazolyl,

oxadiazolyl, pyrolyl, pyrazolyl, imidazolyl, triazolyl hodc tetrazolyl.

Theo cac phuong an dugc chon khéc, AlvaA*1a C,va A% A% va A’ doc

1ap duoc chon tir N va NH dé tao ra gbc vong triazolyl.

Phuong 4n khac theo séang ché, trong d6 A 13 piperidinyl hogc pyrolidinyl,

(R% L
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27N >'A
I wnl NH s
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c6 thé duoc thé hién bing cong thire (III):
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trong d6 s 1a 0 hodc 1, AV aNva X, z', 7, 72, 2", R°R*, m,L,vaB la
nhu duge dinh nghia & day. Theo cac phuong 4n cu thé, m 1a 0 va A 1a géc
piperidinyl hodc pyrolidinyl khong dugc thé.

Theo mdt phwong 4n cta hop chit theo séang ché, m 13 0. Theo phuong 4n
khac, m 1a 1 va R* 1a (C-Cy)alkyl, cu thé R* 1a (C;-Cy)alkyl. Theo cac phuong
an duoc chon, R*1a metyl.

Phuong 4n khéc theo sang ché, trong d6 A 13 phenyl, pyridinyl, hodc
pyridinyl-N-oxit, c6 thé c6 cong thire (IV):

R av)

trong do:

A% A", A%, va A’ 1a CH;

mot trong s6 A8 A7, A%, va A’ la CR” va céc nhém khac trong s6 A® A,
A®,va A’ 1a CH;

mot trong sb A6, A’ A% va A’ 12 N va c4c nhom khac trong sb A6, A7, A8,
va A’ 1a CH;

mot trong s6 A8 A7, A% vaA’la N-Q va cac nhom khac trong s6 A% A,
A%, vaA’laCH;

vaX,z', 7% 7,72, R’, L, va B 1a nhu dugc dinh nghia & day.

Theo mdt phuong 4n vé hop chét theo sang ché, L 1a O, S, NH, N(CHs3),
CH,, CH,CH,, CH(CH3), CHF, CF,, CH,O, CH,N(CHj;), CH,NH, hoic
CH(OH). Theo phuong an khac, L 1a O, S, N(CHj;), CH,, CH,CH,, CH(CHj),
CF,, CH,0, CH,N(CH3), hodc CH(OH). Theo phuong an khac nita, L 1a CH,O,
CH,CH,, CH,NH, hodac CH,N(CH3). Theo m{t phuong éan tiép theo, L la
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N(CH3), CH(CHj3), hodc CH(OH). Theo phwong an tiép theo, L 1& -(*)CH(CH;).
Theo mdt phuong 4n khéc, L 13 O, CH,, hoac NH. Theo mét phuong an dugc
chon, L 13 O. Theo phuong an dugc chon khac nita, L 1a CH,.

Theo mét phuong 4n vé hop chét theo séang ché, B 13 (C3-Cg)xycloalkyl,
phenyl, heteroaryl ¢4 5-6 canh, hodc heteroxycloalkyl c6 5-6 canh tuy y dugc
thé; trong d6 (C5-Ce)xycloalkyl, phenyl, heteroaryl c6 5-6 canh, hodc
heteroxycloalkyl c6 5-6 canh khong dugc thé hodc duoc thé bang mot hodc hai
phﬁn tir thé ddc 1ap dugc chon tir halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl,
(C-C4)alkoxy, halo(C;-Cy)alkoxy, nitro, va (C;-Cy)alkylC(O)-. Theo mot
phuong 4n vé hop chét theo sang ché, B 14 heteroaryl c6 5-6 canh hoic
heteroxycloalkyl c6 5-6 canh. Theo mot phwong an, B 1 pyrazolyl tiy y duoc
thé, thienyl tily ¥ dwoc thé, pyridinyl (pyridyl) tily ¥ dugc thé, oxo-pyridyl tiy ¥
dugc thé, pyrimidinyl tiy y duge thé, isoxazolyl tily y dugc thé, morpholinyl tiy
y dugc thé, tetrahydropyranyl tity y dugc thé hoic tetrahydrofuranyl tiry y dugc
thé, trong d6 pyrazolyl, thienyl, pyridinyl (pyridyl), oxo-pyridyl, pyrimidinyl,
isoxazolyl, morpholinyl, tetrahydropyranyl hoéc tetrahydrofuranyl tuy y dugc
thé bang mot hodic hai phan tir thé (C;-Cy)alkyl duge chon doc 1ap. Theo phuong
an khéc, B 1a pyrazolyl, thienyl, pyridinyl (pyridyl), oxo-pyridyl, pyrimidinyl,
isoxazolyl, morpholinyl, hoac tetrahydrofuranyl tuy y duoc thé, trong d6
pyrazolyl, thienyl, pyridinyl (pyridyl), oxo-pyridyl, pyrimidinyl, isoxazolyl,
morpholinyl, ho#c tetrahydrofuranyl tiy y dugc thé bing mot hozc hai phan tir
thé (C,-Cs)alkyl duoc chon doc 14p. Theo cac phuong 4n cy thé, B 1a thien-2-yl
(thiophen-2-yl), 5-metyl-thien-2-yl (5-metyl-thiophen-2-yl), pyrazol-1-yl,
3,5-dimetylpyrazol-1-yl, 4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl,
tetrahydropyran-3-yl, tetrahydrofuran-2-yl, morpholin-4-yl, pyridin-2-yl,
2-oxo-pyridin-1-yl, 6-metylpyridin-3-yl, hodc 2-metylpyrimidin-5-yl.

Theo cac phuong 4n cu thé khac, B 13 thien-2-yl (thiophen-2-yl), 5-metyl-
thien-2-yl (5-metyl-thiophen-2-yl), pyrazol-1-yl, 3,5-dimetylpyrazol-1-yl,
4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl, tetrahydrofuran-2-yl,
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morpholin-4-yl, pyridin-2-yl, 2-oxo-pyridin-1-yl, 6-metylpyridin-3-yl, va
2-metylpyrimidin-5-yl.

Theo céc phuong 4n cu thé, B 13 thien-2-yl, pyrazol-1-yl,
3,5-dimetylpyrazol-1-yl, 4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl,
tetrahydrofuran-2-yl, morpholin-4-yl, pyridin-2-yl, 2-oxo-pyridin-1-yl,
6-metylpyridin-3-yl, va 2-metylpyrimidin-5-yl.

Theo phuong an khéc ctuia hop chét theo sang ché, B 1a (Cs-Cg)xycloalkyl
khéng dugc thé hodc phenyl khong duoc thé. Theo phuong 4n dugc chon clia
sang ché, B 1a xyclopropyl khong dugc thé, xyclobutyl khoéng dugc thé,
xyclopentyl khong dugc thé hogic xyclohexyl khong dugc thé. Theo mot phuong
4n cu thé, B 1a xyclopentyl khéng dugc thé hoic xyclohexyl khong dugce thé.
Theo phuong an dugc chon khac nira vé hop chét theo sang ché, B 1a phenyl
khéng duoc thé.

Theo phuong an dugc chon khéc nira, B 1a phenyl duoc thé. Theo mot
phuong an, B 1a phenyl, dugc thé bang 1 hoic 2 phén ttr thé doc 1ap duoc chon
tlr halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-Cy)alkoxy, halo(C;-Cy)alkoxy,
nitro, va (C;-C4)alkylC(O)-. Theo cac phuong an khac, B 1a phenyl, dugc thé
bing 1 hodc 2 phan tir thé doc 1ap dugc chon tir halogen, (C;-Cs)alkyl va
(C:-Cy)alkoxy. Theo cac phuong én cu thé, B 1a phenyl, dugc thé bang phén tir
thé dugc chon tir flo, clo, brom, iot, nito, metyl, etyl, isopropyl, triflometyl,
metoxy, va -COCHj. Theo céc phuong an cu thé, B 1a phenyl, dugc thé bang 1

hodc 2 phén ttr thé doc 1ap dugc chon tir iot, flo, clo, brom, metyl va metoxy.

Theo mot phuong an dugc chon, B 1a phenyl, duoc thé bang 1 hoic 2
phén tr thé doc 1ap duoc chon tur flo, clb, brom, va metyl, cu thé, B 1a phenyl,
duoc thé bang 1 hodc 2 phan tir thé flo. Theo cac phuong 4n cu thé, B 1a
xyclopentyl, xyclohexyl, 2-metylphenyl, 4-metylphenyl, 2-triflometylphenyl,
2-flophenyl, 3-flophenyl, 4-flophenyl, 2-iodophenyl, 3-bromophenyl,
4-bromophenyl, 4-clophenyl, 2,5-diflophenyl, 2,4-diflophenyl, 3,4-diflophenyl,
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3,5-diflophenyl, hodc 4-metoxyphenyl. Theo cac phuong 4n khic, B Ia
2,3-diflophenyl hoéc 2,6-diflophenyl.

Theo mot phuong 4n vé hop chét theo sang ché, gbc -L-B 1a (C3-Ce)alkyl,
(C3-Cg)alkoxy, halo(C;s-Cg)alkoxy, (C;-Ce)alkenyl, hodc (C;-Cg)alkenyloxy.
Theo phuong 4n khac, gbc -L-B 13 (C:-Ce)alkyl, (C;-Cealkoxy, hodc
(C3-Cs)alkenyloxy. Theo céc phuong an cu thé, -L-B 1la -OCH,CH=CH,,
-CH,CH,CH,CH,CHj;, -OCH,CH,CH,CH3;, -CH,CH,CHys, -CH,CH(CHj3),
hoic -CH,CH,CH(CH;),. Theo c4c phwong an cu thé khic, -L-B Ia
-OCH,CH=CH,, -CH,CH,CH,CH,CH;, -OCH,CH,CH,CH;, -CH,CH,CHj,
hodc -CH,CH(CHs),.

Céc hop chit dién hinh theo séng ché bao gdm cac hop chit cta vi du.
Séang ché bao gdm hop chét c6 cong thire (I) dudi dang bazo ty do va dudi dang
mudi cta nd, vi du duéi dang mudi duge dung clia n6. Theo mdt phuong 4n,
sang ché @& cap dén hop chét c6 cong thirc (I) & dang bazo ty do. Theo phuong
4n khéc, séng ché d& cap dén hop chét c6 cong thirc (I) & dang mudi, cy thé 13,
mudi duoc dung. Theo moét phwong 4n nita, sang ché @& cép dén hop chét cua
cac vi du & dang bazo ty do. Theo phuong 4n khac nita, sang ché dé cap dén hop

chat ctia cac vi du & dang muoi, cu thé 13, mudi duge dung.

Cu thé, séng ché d& cap dén (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit; (S)-5-
benzyl-N-(6-flo-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-
4H-1,2,4-triazol-3-carboxamit; va 5-benzyl-N-(7-bromo-2-0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit, hodc mudi
ctia n6, cu thé 13 mudi duoc dung ctia né. Pic biét, séng ché dé cap dén (S)-5-
benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-
1,2,4-triazol-3-carboxamit; (S)-5-benzyl-N-(6-flo-5-metyl-4-o0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit; hodc 5-
benzyl-N-(7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-

1,2,4-triazol-3-carboxamit, hodc muoi dugc dung cta no.
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Cu thé hon, sang ché dé cap dén (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit va (S)-5-
benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-

triazol-3-carboxamit, hodc muodi dugc dung cua no.

Sang ché d& cap dén (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit hodc
mudi, cu thé 13 mudi duoc dung cta né. Do vy, mét hop chét cu thé theo sang
ché 14 (S)-5-benzyl-N-(5-metyl-4-o0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-
3-yl)-4H-1,2,4-triazol-3-carboxamit (bazo ty do). Theo phuong an khac, hop
chét theo sang ché 1a mubi cia (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit. Theo
phuong an khac, hop chét theo sang ché 1a mubi dugce dung cia (S)-5-benzyl-N-
(5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-4H-1,2,4-triazol-
3-carboxamit. Theo phuong an khéc, hop chét theo sang ché 1a mudi céng bazo
cua (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-
yl)-4H-1,2,4-triazol-3-carboxamit. Theo phuong 4n khac nita, hop chét theo
sang ché 1a dang tinh thé cua (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit khan
(bazo tu do) khac biét béi miu PXRD trén Fig. 7. Theo mdt phuong 4n khéc
nita, hop chét cu thé theo séng ché 14 dang tinh thé cta (S)-5-benzyl-N-(5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-

carboxamit khan (bazo tu do) khac biét boi dit liéu nhiéu xa & bang 1.

Sang ché d& cap dén (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit, hodc mubi, cu thé 1a mubi
duoc dung, cia nd. Do vay, mdt hop chit cu thé theo sang ché 13 (S)-5-benzyl-
N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-
carboxamit (bazo tu do). Theo phuong an khéc, hop chét theo sang ché 13 mudi
cua (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-
4H-1,2,4-triazol-3-carboxamit. Theo phuong an khac, hop chét theo sang ché 1a
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mubi dugc dung cia (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit. Theo phuong an khac, hop
chét theo sang ché 1a mubi cong bazo ciia (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit.

Theo mdt phuong 4n cu thé, sing ché @& cap dén hop chat c6 cong thirc
(I) trong do:

X 130, S, SO, SO,, NH, CO, CH,, hoiic N(CH,);

Y la CH2 hOé,C CHzCHz;

7', 7%, 7}, va Z* 1a CH; hodc Z' 1a CR' va 7%, Z* va Z* 1a CH; hoic Z', 77,
va Z*1a CH va Z° 1a CR®; hoic Z!, 7%, va Z* 1a CH va Z* 13 CR* hodc Z', 72, va
7313 CH va Z* 1a CR* hoic Z' va Z*1a CH, Z° 1a CR?, va Z" 1a CR*; hoic Z' va
7*1a CH, 7% 1a CR?, va Z* 1a CR®; hoic Z' va Z* 1a CH, Z* 1a CR?, va Z* 1a CRY;
hoic Z' 1a CH, Z? 1a CR?, 7> 1a CR?, va Z* 1a CR* hogic Z' va Z* ®u 1a N, Z* 13
CH va Z* 1a CH hoic CR* hoiic Z' va Z* du 1a N, Z* 1a CH hoac CR? va Z* 1a
CH; hosic Z' 1aN, Z* 1A CR? va Z® va Z* 1a CH; hoac Z' 1aN, va 7%, Z* va Z* 1a
CH;

R' 14 metyl,

R? 1a flo, clo, brom, -CN, -CH;, -OCH;, -OCHF,, -OH, B(OH),
CF;C(OH),-, CH30CH,CH,0-, xyclopropyl, 5H-tetrazol-5-yl, pyrazol-3-yl,
hodc 5-metyl-1,3,4-oxadiazol-2-yl,;

R? 14 flo, clo, brom, -CN, -OCHj3, -OCHF,, B(OH),, -COOH, CH3SO0,-,
CH;SO,NHC(0O)-, CH3C(O)NH-, (CH3),NC(0O)-, CH;0C(O)-,
(CH3)C(O)N(CHj3)-, HOCH,CH,C(O)NH-, CH;0CH,CH,NHC(O)NH-,
CH;S0,CH,CH,NHC(O)-, CH;CH,NHC(O)NH-, CH;0C(O)NH-, morpholin-4-
yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, pyridin-2-yl, tetrahydrofuran-2-yl-
CH,0-, pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-xyanoetyl)-tetrazol-5-yl,
pyrazol-1-yl, pyrazol-3-yl, pyrazol-4-yl, 1-metyl-pyrazol-3-yl, 1-metyl-pyrol-4-
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yl-C(O)NH-, 5-metyl-1,3,4-oxadiazol-2-yl, hoac 5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl;

R* 14 flo, clo, metyl, hoac triflometyl;

R’ 1a H hoic metyl;

A 1a furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, 1, 2, 4-oxadiazolyl, 1,
3, 4-oxadiazoly1_, pyrolyl, pyrazolyl, imidazolyl, 1, 2, 3-triazolyl, 1, 2, 4-
triazolyl, tetrazolyl, piperidinyl, pyrolidinyl, phenyl hodc pyridyl;

m 14 0 hodc m 13 1 va R” 1 metyl;

L 1a O, S, N(CH3), CH,, CH,CH,, CH(CH3;), -(R)CH(CH;3), CF,, CH,0,
CH,N(CHs;), hoac CH(OH); va

B 1a thien-2-yl, 5-metyl-thien-2-yl, pyrazol-1-yl, 3,5-dimetylpyrazol-1-yl,
4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl, tetrahydropyran-3-yl,
tetrahydrofuran-2-yl,  morpholin-4-yl,  pyridin-2-yl, = 2-oxo-pyridin-1-yl,
6-metylpyridin-3-yl, 2-metylpyrimidin-5-yl, xyclopentyl, xyclohexyl, phenyl,
2-metylphenyl, 4-metylphenyl, 2-triflometylphenyl, 2-flophenyl, 3-flophenyl,
4-flophenyl, 2-iodophenyl, 3-bromophenyl, 4-bromophenyl, 4-clophenyl,
2,5-diflophenyl, 2,4-diflophenyl, 3,4-diflophenyl, 3,5-diflophenyl,
4-metoxyphenyl, 2,3-diflophenyl hodc 2,6-diflophenyl;

hogc -L-B-R” 13 -OCH,CH=CH,, -CH,CH,CH,CH,CHj,
-OCH,CH,CH,CHj,
-CH,CH,CHj3;, -CH,CH(CHj3), hoac -CH,CH,CH(CHz),;

hodc mudi, cu thé 1a mudi duoc dung cia né.

Theo phwong 4n cu thé khéc nita, sang ché d& cép dén hop chét c6 cong
thirc (I) trong do:

X1a 0,8, SO, SO,, NH, CO, CH,, hodac N(CH,);

Yla CH2 hOélC CHzCHz;
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7! 7% 7%, va Z* 1a CH; hogc Z' 1a CR' va 7%, Z* va 7' 1a CH; hoic Z', 77,
va Z*1a CH va Z> 1a CR®; hoic Z!, 73, va Z* 1a CH va Z* 1a CR%; hoac Z', 72, va
7% 1a CH va Z* 1a CR*; hogc Z' va 7 1a CH, Z* 1a CR?, va Z* 1a CR*; hodc Z' va
7® ddu1aN, Z? 1a CH va Z* 1a CH hogc CR*; hodc Z' 1a N, Z* 1a CR? va Z* va Z*
1a CH; hoac Z' 1a N, va 72, 7’ va Z* 1a CH;

R' 14 metyl,

R?> 1a flo, clo, brom, -CN, -CHs;, -OH, B(OH),, CF;C(OH).-,
CH3;0CH,CH,0-, 5H-tetrazol-5-yl, pyrazol-3-yl, hoac 5-metyl-1,3,4-oxadiazol-
2-yl;

R? 14 flo, clo, brom, -OCH;, B(OH),, -COOH, CH;SO,-,
CH;SO,NHC(0)-, CH3;C(O)NH-, (CH3),NC(0O)-, CH;0C(O)-,
(CH3)C(O)N(CH3;)-, HOCH,CH,C(O)NH-, CH;0CH,CH,NHC(O)NH-,
CH;SO,CH,CH,NHC(O)-, CH;CH,NHC(O)NH-, CH;0C(O)NH-, morpholin-4-
yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, tetrahydrofuran-2-yl-CH,O-,
pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-xyanoetyl)-tetrazol-5-yl, pyrazol-
1-yl, pyrazol-3-yl, 1-metyl-pyrazol-3-yl, 1-metyl-pyrol-4-yl-C(O)NH-, 5-metyl-
1,3,4-oxadiazol-2-yl, hodc 5-oxo-4,5-dihydro-1,3,4-oxadiazol-2-yl;

R*1a flo, clo, metyl, hodc triflometyl;

R’ 14 H hogc metyl;

A 1a furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, 1, 2, 4-oxadiazolyl, 1,
3, 4-oxadiazolyl, pyrolyl, pyrazolyl, imidazolyl, 1, 2, 3-triazolyl, 1, 2, 4-
triazolyl, tetrazolyl, piperidinyl, pyrolidinyl, phenyl hodc pyridyl;

m 14 0 hodic m 13 1 va R* 1a metyl;

L la O, S, N(CHj;), CH,, CH,CH,, CH(CH;), CF,, CH,O, CH,N(CHa),
hodac CH(OH); va

B 14 thien-2-yl, 5-metyl-thien-2-yl, pyrazol-1-yl, 3,5-dimetylpyrazol-1-yl,
4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl, tetrahydrofuran-2-yl,
morpholin-4-yl,  pyridin-2-yl, = 2-oxo-pyridin-1-yl, = 6-metylpyridin-3-yl,
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2-metylpyrimidin-5-yl, xyclopentyl, xyclohexyl, phenyl, 2-metylphenyl,
4-metylphenyl, 2-triflometylphenyl, 2-flophenyl, 3-flophenyl, 4-flophenyl,
2-iodophenyl, 3-bromophenyl, 4-bromophenyl, 4-clophenyl, 2,5-diflophenyl,
2,4-diflophenyl, 3,4-diflophenyl, 3,5-diflophenyl, hodc 4-metoxyphenyl;

hO?aC -L-B -RB la -OCHzCH=CH2, -CHzCHzCHzCHzCH3 ’
-OCH,CH,CH,CHj,

-CH2CH2CH3, -CH2CH(CH3)2 hO%TlC -CH2CH2CH(CH3)2;
hodc mudi, cu thé 13, mudi duge dung cda nod.

Theo phuong 4n cu thé khac nita, séng ché d& cap dén hop chit ¢ cong

thirc (I) trong do:

X 1a O, CH,, NH hoac N(CH,);

Y 1a CH, hoac CH,CHo;

7!, 7%, 73, va Z* 1a CH; hoic Z' 1a CR! va 7% 7% va Z* 1a CH; hoic Z', 72,
va Z*1a CH va Z° 12 CR?; hoic Z', 73, va Z* 1a CH va Z* 1a CR* hoic Z', 7%, va
7313 CH va Z* 13 CR*; hoiic Z' va 7% 1a CH, Z? 1a CR?, va Z* 1a CR*; hodc Z' va
73 @du1a N, Z? 1a CH va Z* 13 CH hoiic CR% hogic Z' 1a N, Z* 1a CR* va Z* va Z*
1a CH; hoic Z' 1a N, va 72, Z* va Z* 1a CH;

R' 1a metyl,

R? 14 clo, brom, -CN, -CHj3, -OH, B(OH),, CF;C(OH),-, CH;0CH,CH,O-,
5H-tetrazol-5-yl, , pyrazol-3-yl, hodc 5-metyl-1,3,4-oxadiazol-2-yl;

R® 1a flo, clo, brom, -OCH;, B(OH),, -COOH, CH;SO,-,
CH;SO,NHC(0)-, CH;C(O)NH-, (CHj;),NC(0O)-, CH;0C(O)-,
(CH3)C(O)N(CHjy)-, HOCH,CH,C(O)NH-, CH30CH,CH,NHC(O)NH-,
CH;S0,CH,CH,NHC(O)-, CH;CH,NHC(O)NH-, CH;0C(O)NH-, morpholin-4-
yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, tetrahydrofuran-2-yl-CH,O-,
pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-xyanoetyl)-tetrazol-5-yl, pyrazol-
1-yl, pyrazol-3-yl, 1-metyl-pyrazol-3-yl, 1-metyl-pyrol-4-yl-C(O)NH-, hodc 5-
ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl;
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R* 12 flo hodc metyl;

A 13 furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, 1, 2, 4-oxadiazolyl, 1,
3, 4-oxadiazolyl, pyrolyl, pyrazolyl, imidazolyl, 1, 2, 3-triazolyl, 1, 2, 4-
triazolyl, tetrazolyl, piperidinyl, pyrolidinyl, phenyl hodc pyridyl;

mlaOhoicmlalva R*1a metyl;

L 1a O, S, N(CH;), CH,, CH,CH,, CH(CH3), CF,, CH,O, CH,N(CHz),
hoic CH(OH); va

B la thien-2-yl, pyrazol-1-yl, 3,5-dimetylpyrazol-1-yl,
4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl, tetrahydrofuran-2-yl,
morpholin-4-yl,  pyridin-2-yl, = 2-oxo-pyridin-1-yl,  6-metylpyridin-3-yl,
2-metylpyrimidin-5-yl, xyclopentyl, xyclohexyl, phenyl, 2-metylphenyl,
4-metylphenyl, 2-triflometylphenyl, 2-flophenyl, 3-flophenyl, 4-flophenyl,
2-iodophenyl, 3-bromophenyl, 4-bromophenyl, 4-clophenyl, 2,5-diflophenyl,
2,4-diflophenyl, 3,4-diflophenyl, 3,5-diflophenyl, hodc 4-metoxyphenyl;

hOéC -L-Bla -OCHzCHz(:Hz, -CHzCHzCHzCHzCHg,, hOéC -CHzCH(CH:;)z;
-OCH,CH,CH,CH3;, -CH,CH,CHj,
hodic mudi dugc dung ciia né.

Theo phuong 4n cu thé khéc nita, sang ché d& cap dén hop chét c6 cong
thire (I) trong d6 X 1a O hodic CH,, Y 1a CHy; Z', 7%, va Z* 1a CH va Z’ 1a CR’;
hodc Z', 7%, va Z* 1a CH va Z* 1a CR?; hoic Z', Z*, va Z* 13 CH va Z* 1a CR;
hodc Z' va Z* 1a CH, Z* 1a CR?, va Z* 1a CR*; R? 14 flo, clo, brom, hogc -CHs; R’
1a 5-metyl-1,3,4-oxadiazol-2-yl; R* 14 flo; R’ 13 H hodc metyl; A 1a triazolyl; m
1a 0; L 1a CH,; va B 1a xyclopentyl hodc phenyl; hodc mudi, cu thé 1a mubi duoc
dung cua no.

Hop chét theo sang ché chita mdt hodc nhiéu tdm khong di xtng (con
duoc goi 13 tAm bt ddi xtmg), nhur cacbon khéng d6i xtmg, hodc gbc —SO-
khong dbi xtng. Dang héa hoc 1ap thé ctia tdm cacbon khéng ddi xtng c6 trong

hop chét theo séng ché thuong duoc bidu hién & tén hop chit va/hodc & chu tric
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héa hoc dugc minh hoa trong ban moé ta. Hop chét theo sang ché chira mét hodc
nhiéu tAm khéng dbi ximg c6 thé c6 mit dudi dang hdn hop raxemic, hén hop
ddng phan khong d6i quang, hdn hop gidu ddng phan dbi anh, hdn hop giau
dong phan khéng dbi quang, hoic dudi dang chét ddng phan 1ap thé riéng biét
tinh khiét ddng phan déi 4nh hodc ddng phan khong d6i quang.

Chét ddng phan 1ap thé ctia hop chét theo séng ché c6 thé duoc phan giai
(hodc hdn hop cua chit ddng phan 1ap thé co thé dugc 1am giau) bang cach sir
dung cac phuong phép di biét dbi voi ngudi c6 hiu biét trung binh trong linh
vuc ndy. Vi duy, sy phan giai co th8 dugc thyc hién (1) bing cach tao ra mudi
ddng phan khéng ddi quang, phirc chit hoic dan xuét khéc; (2) bang phan tmg
chon loc véi chét phén tng dac tru’ng-chét déng phan lap thé, vi du béng cach
oxy hoda hoac khur bing enzym; hoic (3) bang cach sic ki 1ong hoic sic ki 1ong
long-khi trong moi trudng bét d6i xtg, vi du, trén nén khéng dbi xtmg nhu silic
oxit c¢6 phdi tir khong ddi xtmg lién két hodc voi sy c6 mit cia dung mdi khong
d6i xtmg. Nguoi c6 hidu biét trung binh hiéu biét trung binh trong linh vuc nay
hidu ring & d6 chét ddng phén 14p thé mong mudn duge chuyén héa thanh thuc
thé hoa hoc khac nhd mét trong sb céc qua trinh tach dugc mo ta & trén, bude ké
tiép 1a can thiét dé giai phong dang mong mudn. Theo céch khéc, chét dong
phan 14p thé dic trung c6 thé dugc tdng hop bing cach tong hop khong déi xtmg
st dung chét phan Ung hoat quang, chét nén, chét xtc tac hoic dung moi, hoac
béang cach chuyén héa mot chét ddng phan dbi anh thanh dang khéac béng cach

chuyén hoa khéng dbi ximg.

Séang ché ciing bao gdm dang doteri hoa khic nhau ciia hop chét theo sang
ché, vi du cy thé v& dang nay la N-[(3S)-7-deuterio -1-metyl-2-0x0-2,3,4,5-
tetrahydro-1H-1-benzazepin-3-yl]-5-(phenylmetyl)-1H-pyrazol-3-carboxamit.
Mbi nguyén tir hydro c6 gi4 tri dugc dinh vao nguyén tir cacbon c6 thé duoc
thay thé doc 1ap bang nguyén tir doteri. Nguoi c6 ki ning trung binh trong linh
vuc s& biét 1am thé ndo dé téng hop cac dang doteri hoéa ctia hop chét theo sang

ché. Vi du, céc axit a-amin a-dugc doteri hda hién c6 ban trén thi trudng hodc
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c6 thé dugc diéu ché bang cac k¥ thuat thong thudng (xem Elemes, Y. va
Ragnarsson, U. J. Chem. Soc., Perkin Trans. 1, 1996, 6, 537-40). Béng cach su
dung céc hop chét nhu vy c6 thé cho phép diéu ché hop chét trong d6 nguyén
ttr hydro & tAm khong dbi xtng dugc thé béng nguyén tir doteri. Chét ban dau
duoc doteri hoa khac b béan trén thi trudng c6 thé dugc st dung trong qué trinh
didu ché chit ddng déng duoc doteri hoa cia hop chét theo sang ché (vi du:
metyl-ds-amin dugc ban tai Aldrich Chemical Co., Milwaukee, WI), hodc hop
chét nay c6 thé dugc tdng hop bang cach st dung cac k¥ thuat thong thudng c6
stt dung chét phan tng dugc doteri hoa (vi du, bang cach khir sir dung lithi nhém
doterit hydrua hodc natri bodoterit hydrua hodc béng céch trao dbi kim loai-

halogen, sau d6 t6i vdi D,0O hodc metanol-ds).

Ngudi ¢ hiéu biét trung binh trong linh vuc nay hiéu réng solvat (cu thé
13, hydrat) ctia hop chit c6 cong thirc (I), cu thé 13 hop chét c6 cong thirc bét ky
trong sb cac cong thic (I-IV), bao gbm solvat ctia mudi cia hop chét c6 cong
thirc (1), cu thé 14 hop chét ¢ cong thirc bét ky trong sb cac cong thic (I-IV), ¢6
thé duoc tao ra khi cdc phén tir dung méi duge két hop vao trong mang tinh thé
trong khi két tinh. Sang ché bao gdm trong pham vi clia né tht ca cac mudi hoa

hoc lugng phap va phi hoa hoc lugng phap co thé c6 va/hoic cac dang hydrat.

Néu hop chét dugc dé cap hoic mubi ciia né dugc dit tén hodc dugc mod
ta theo cdu triic, can hidu ring hop chit hodc mudi, ké ca solvat (dic biét 13,
hydrat) cia nd, c6 thé ton tai & cac dang tinh thé, dang phi tinh thé hodc hdn hop
ctia né. Hop chét hoiic mudi, hodc solvat (dic biét 1a hydrat) ctia né, cling c6 thé
thé hién dang da hinh (tirc 12 c6 kha ning xuét hién & cic dang tinh thé khac
nhau). Céc dang tinh thé khac nhau ciing dwoc biét 13 “dang da hinh”. Can hiéu
rang khi dat tén hodc mé ta theo cdu tric, hop chét duoc d@ cép, hoic cac solvat
(dac biét 1a cac hydrat) cta no, cling bao gém tht ca dang da hinh cia n6. Dang
da hinh c6 thanh phén héa hoc giéng nhau nhung khéc nhau vé vt liéu nap, su
bd trf hinh hoc, va céc dic tinh biéu hién cua trang thai ran két tinh. Do vay,

dang da hinh c6 thé ¢ cac dic tinh vat ly khac nhau nhu hinh dang, ty trong, do
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cting, kha ning bién dang, tinh 6n dinh, va tinh hoa tan. Dang da hinh ¢6 cac
diém néng chay, phé IR, va mau nhiéu xa bot tia X khic nhau, dang ndy c6 thé
duoc sir dung dé phat hién. Ngudi c6 hiéu biét trung binh trong linh vuc s& hiéu
réng cac dang da hinh khéc nhau c6 thé dugc tao ra, vi dy, bing cach thay dbi
hodic diéu chinh cac didu kién duoc sit dung trong qué trinh két tinh/tai két tinh
hop chat. Ngudi cé hiéu biét trung binh trong linh vuc ndy ciing biét va hiéu
ring thiét bi duoc sit dung, d6 4m, nhiét d6, sy dinh hudng tinh thé bdt, va cic
thong s6 khac lién quan dén viéc thu mau nhidu xa bot tia X (PXRD) c6 thé gay
ra nhimg thay d6i v& bé ngoai, cudng dd, va vi tri clia cc dong & mau nhiéu xa.
MAu nhidu xa bot tia X 13 “v& co ban phi hop” véi mau ctia hinh vé dugc thé
hién trong ban mé ta 13 mau PXRD ma s& dugc xem xét bdi ngudi c6 hiéu biét
trung binh trong linh vuc nay dé dai dién cho hop chit c¢6 dang tinh thé gidng
nhu hop chét c6 miu PXRD duoc thé hién trén hinh v&. Vi dy, mau PXRD c6
thé 1a giéng véi mAu cua Fig. 7, hodc ¢6 kha ning nd ¢ thé hoi khac mét chit.
MAu PXRD c6 thé khong cén thé hién timg dong clia cdc miu nhiéu xa c6 & day,
va/hoidc c6 thé hoi thay dbi vé vé bé ngodi, cuong dd, hoac su dich chuyén vi tri
ctia cac dong do céc su chénh léch & cac diéu kién lién quan dén viéc thu dix
liéu. Ngudi c¢6 hiéu biét trung binh trong linh vuc ndy cé kha ning xac dinh néu
mau hop chét két tinh c6 dang giéng, hodc dang khac véi dang duge boc 16
trong ban mo ta ndy bing cach so sanh cac miu PXRD cta chiing. Vi dy, nguoi
¢6 hidu biét trung binh trong linh vuc niy c6 thé dé mau PXRD ctia miu cua
dang tinh thé clua (S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit khan
(bazo ty do) 1én mAu PXRD cutia Fig. 7, va st dung kinh nghiém va sy hiéu biét
vé linh vuc nay, xé4c dinh nhanh chéng xem mau PXRD ctia mau vé co ban co
phti hop v6i mau PXRD trén Fig. 7 hay khong, Néu mau PXRD vé co ban phu
hop véi miu trén Fig. 7, dang mAu nay cé thé dugc nhén biét nhanh chéng va
chinh x4c khi ¢6 mau gidng nhu dang tinh thé cta (S)-5-benzyl-N-(5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-

carboxamit khan (bazo tuy do) dugc md ta trong ban mo ta nay. Tuong tu, nguoi
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c6 hiéu biét trung binh trong linh vuc ndy c6 kha ning xé4c dinh néu goc nhidu
xa dinh trude (12 °20) thu duoc tir miu PXRD 14 & vao vi tri gidng nhu tri s6

dugc dé cap.

Boi vi tiém ning st dung cua ching trong y hoc, Mubi ctia hop chét c6
cong thirc (I), cu thé 13 hop chat c6 cong thirc bit ky trong sd céc cong thirc
(I-IV), t6t hon 13 mudi dugc dung. Mubi duge dung thich hop c6 thé bao gbém

mudi cdng axit hodc muoi cong bazo.

Nhu duge st dung trong ban mé ta nay, thudt ngit “dugc dung” c6 nghia
13 hop chét thich hop dé st dung cho duge phim. Mubi va solvat (vi du, hydrat
va hydrat ctia cac mubi) cia hop chét theo séng ché thich hop dé st dung trong
dwoc phidm 14 hop chit trong d6 ion d6i hodc dung méi két hop 1a dugc dung.
Mudi va solvat c¢6 ion dbi khéng dugc dung hozic dung méi két hop khéng dugc
dung déu nam trong pham vi clia sdng ché, vi du, dung lam hop chét trung gian
trong qué trinh didu ché hop chit khac theo sang ché va mudi va solvat cla

chiing.

Mubi c6 thé duge didu ché in situ trong qua trinh tach va tinh ché sau
cling ctia hop chét c6 cong thire (I), cu thé 13 hop chét ¢ cong thirc bét ky trong
s6 cac cong thirc (I-IV). Néu hop chit bazo c6 cong thirc (I-IV) dugc tach dudi
dang mudi, dang bazo tu do twong tmg cla hop chit d6 co6 thé dugc didu ché
bing phuong phép thich hop bét ky da biét trong linh vuc, bao gdm qué trinh xr
ly mubi bing bazo vd co hoic bazo hitu co, bazo v6 co hodc hitu co thich hop
¢6 pK, cao hon so v6i dang bazo tu do ciia hgp chat. Tuong tu, néu hop chét
dugc dé cap chira axit carboxylic hodc nhém chirc axit khac dugc tach dudi
dang mudi, dang axit tw do tuong tng clia hgp chét d6 c6 thé dugc diéu ché
bing bat ky phwong phép thich hop da biét trong linh vuc, ké ca qua trinh xi ly
mubi bing axit vo co hoic hitu co, béng axit vd co hodc hitu co thich hop c6
pK, thdp hon dang axit tw do ctia hop chét. Sang ché ciing dé xuét sy chuyén hoa
mdt mudi ctia hop chét theo sang ché, vi du, mubi hydroclorua, thanh mubi khac

ctia hop chét theo sang ché, vi du, mubi sulfat.
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Mubi cta hop chét co cong thic (I), cu thé 1a hop chit co cong thirc
(I-IV), chira amin kiém hodc nhém chirc bazo khéc c6 thé duoc diu ché bing
bat ky phwong phép thich hop da biét trong linh vuc, nhu qua trinh xit Iy bazo ty
do bing axit. Vi du v& mubi duoc dung dugc tao ra bao gbm axetat, adipat,
ascorbat, aspartat, benzensulfonat, benzoat, camphorat, camphor-sulfonat
(camsylat), caprat (decanoat), caproat (hexanoat), caprylat (octanoat), cacbonat,
bicacbonat, xinamat, xitrat, xyclamat, dodexylsulfat (estolat), etan-1,2-disulfonat
(edisylat), etansulfonat (esylat), format, fumarat, galactarat (mucat), gentisat
(2,5-dihydroxybenzoat), glucoheptonat (gluxeptat), gluconat, glucuronat,
glutamat, glutarat, glyxerophosphorat, glycolat, hipurat, hydrobromua,
hydroclorua, hydroiodua, isobutyrat, lactat, lactobionat, laurat, maleat, malat,
malonat, mandelat, metansulfonat (mesylat), naphtalen-1,5-disulfonat
(napadisylat), naphtalen-sulfonat (napsylat), nicotinat, nitrat, oleat, oxalat,
palmitat, pamoat, phosphat, diphosphat, proprionat, pyroglutamat, salixylat,
sebacat, stearat, sucxinat, sulfat, tatrat, thioxyanat, p-toluensulfonat (tosylat),
undexylenat, 1-hydroxy-2-naphtoat, 2,2-dicloaxetat, 2-hydroxyetansulfonat

(isethionat), 2-oxoglutarat, 4-axetamidobenzoat, va 4-aminosalixylat.

Mudi ctia hop chét duge dé cap chira axit carboxylic hoic nhém chirc axit
khac ¢ thé duoc diéu ché bang cach cho phan tng véi bazo thich hop. Mubi
dugc dung co thé duoc tao ra véi bazo ma co cation duoc dung, bao gém mudi
kim loai kiém (ddc biét 13 natri va kali), mubi kim loai kiém thd (dic biét 1a
canxi va magie), mudi nhom va cac mudi amoni, cling nhu mubi duge tao ra tir
c4c bazo hitu co chip nhan duoc vé sinh ly nhu trimetylamin, trietylamin,
morpholin,  pyridin,  piperidin, picolin,  dixyclohexylamin, = N,N’-
dibenzyletylendiamin, 2-hydroxyetylamin, bis-(2-hydroxyetyl)amin, tri-(2-
hydroxyetyl)amin, procain, dibenzylpiperidin, dehydroabietylamin, N,N’-
bisdehydroabietylamin, glucamin, N-metylglucamin, collidin, cholin, quinin,
quinolin, va axit amin kiém nhu lysin va arginin. Theo mét phuong 4n, mubi
cdng bazo dugc dung ctia hop chét c6 cong thie (I) 1a mudi natri hoic mudi kali

cua no.
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B&i vi hop chit theo sang ché dugc duing trong dugc phim nén cén hiéu
rang ching dugc tao ra mot cach thich hop & dang gén nhu tinh khiét, vi du d6
tinh khiét it nhét 13 60%, thich hop hon néu d6 tinh khiét it nhat 1a 75% va tét
hon néu dd tinh khiét it nhat 12 85%, diic biét do tinh khiét it nhat 13 98% (% 13
tinh theo trong luong cua co sé trong luong). Ché phdm khéng tinh khiét cia
hop chét c6 thé dugc sir dung d8 didu ché céc dang tinh khiét hon duge ding

trong dugc phim.
Quy trinh téng hop chung

Hop chét theo sang ché c6 thé dugc didu ché bang cach st dung quy trinh
téng hop dwoc minh hoa trong phan so d6 dudi day hodc bing cach st dung
kinh nghiém va kién thirc ctia chuyén gia héa hitu co. Qué trinh téng hop dugc
d& cap trong cac so d6 ¢ kha ning 4p dung dé tao ra hop chét theo sang ché c6
nhiéu nhém R khac nhau st dung tién chét thich hop, ma dugc bao vé mot cach
thich hop néu cén, & dat duoc tinh tuong thich véi cdc phén tmg dugce dé cap
trong ban mo ta. Su loai bd nhdm bao vé sau do, néu cén, thu dugc hop chét c6
ban chét duoc d& cap. Céc so dd duge thé hién véi hop chét cé cic cong thuce (I-
IV), chung minh hoa cho céc qué trinh ma co thé duoc st dung dé tao ra hop

chit theo sang ché.

Hop chét trung gian (hop chét duoc sir dung trong qué trinh diéu ché hop
chét theo sang ché) ciing c6 thé c6 mit dudi dang mudi. Nhu vay, dbi véi hop
chét trung gian, cum tr “(cac) hop chét c6 cong thire (s6)” c¢6 nghia 13 hop chét

¢6 c¢ong thirc cau tao dé hodc muodi duge dung cua no.

(S)-N-(4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carboxamit
c6 thé duogc diéu ché nho quy trinh téng quét dugc bdc 1 trong so d6 1. Boc-L-
serin ¢6 thé dugc ngung tu bing 1-flo-2-nitrobenzen dugc thé thich hop véi
bazo, sau d6 khir nhdm nitro thanh amin va tao vong cho (S)-3-amino-2,3-
dihydrobenzo[b][1,4]oxazepin-4(5H)-on dugc bao vé béi Boc str dung tdc nhén
lién két amit. Nhém bao vé& Boc c6 thé dugce loai b bang cach sir dung céc didu

kién axit va amin tu do thu duge c6 thd dugc lién két vdi axit thich hgp bang
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cach st dung tac nhén lién két amit.  (S)-3-amino-2,3-
dihydrobenzo[b][1,4]oxazepin-4(5H)-on dugc bao vé boi Boc cling ¢6 thé duoc
metyl héa dé tao ra (S)-3-amino-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-
4(5H)-on dugc bao vé bdi Boc, ma sau do co thé dugc loai bé nhém bao vé béang
cach sir dung cac didu kién axit, va amin tw do thu dugc c6 thé dugc lién két véi

axit thich hop bing cach sir dung tac nhan lién két amit.

Sodo 1
Boc. Boc.
NH NH
O OH NaH H,, Pd/C
F \R z OH 2! H OH
a
Ho/“\e) + I (Y Y
HN. ON" ~° O 0 O
Boc R_:_ P R:_
NO, Z NH,
HATU
DIEA
N (0] HCI N O Boc Mel N (0] Boc
RT(/\[ wNHy — <—— RE T Y NH -— R{I wNH
Z N N\ K,CO3 AN\
Y | o H ©
HATU
DIEA J R{CO,H j HCI
P s 0 RCO,H P
Ry | )m N 1 R;\ )\_ 1 Ry | )m NH,
— N H ] A N — N
N HATU
ro H 0O DIEA no

(R)-N-(4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-yl)carboxamit
6 thé dugc didu ché bang quy trinh tong quét dugc thé hién trong so dd 2. Boc-
L-xystein c6 thé dugc ngung tu véi 1-flo-2-nitrobenzen dugce thé thich hop véi
bazo, sau d6 khr nhom nitro thanh amin va tao vong cho (R)-3-amino-2,3-
dihydrobenzo[b][1,4]thiazepin-4(SH)-on dugc bido vé boi Boc béng cach sir
dung tac nhan lién két amit. Nhém bao vé Boc c6 thé duoc loai bod bing cach st
dung cac diéu kién axit va amin tu do thu dugc co thé duoc lién két véi axit
thich hop s dung tidc nhén lién két amit. (R)-3-amino-2,3-
dihydrobenzo[b][1,4]thiazepin-4(5H)-on dugc bao vé béi Boc cling ¢6 thé dugc
metyl héa dé& tao ra  hop chdt  (R)-3-amino-5-metyl-2,3-
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dihydrobenzo[b][1,4]thiazepin-4(5H)-on dugc béo vé béi Boc, ma sau d6 cd thé
duogc loai nhém bao vé béng cach st dung cac diéu kién axit, va amin tu do thu

dugc c6 thé duoc lién két véi axit thich hop nho st dung tac nhan lién két amit.

So do 2
Boc. Boc
NH “NH
O SH NaHCO. Zn
PSR 5, OH _OH
R
Ho)J\é) + D EtOH s(\g/ NHLCI Y
HN. ON X ¢ X s 0
Boc R4 P Ry~
NO, Z NH,
EDC
NMM
X S HCI A Boc Mel S Boc
R | Ym NH, —<—— RE T Y NH -— R—‘IE/\[ ..... NH
Z N ANy Cs,CO; AN
/ (6] / 0 H O
HATU
DIEA \ R1CO-H l HCI
NS S’\_ s ? R{COH
Rir | )m N Ry RL Y )\—R1 e T\ ..... NH
_ N | wnN 2
N & H HATU N
o) H O
H O DIEA

(S)-N-(2-0x0-2,3,4,5-tetrahydro-1H-benzo[b][ 1,4]diazepin-3-
yl)carboxamit cé thé dugc didu ché bang quy trinh téng quét dugc thé hién trong
so dd 3. 3-aminoalanin c6 thé dugc ngung tu véi 1-flo-2-nitrobenzen dugc thé
thich hop v6i bazo, sau d6 khir nhém nitro thanh amin va tao vong cho hop chét
(S)-3-amino-4,5-dihydro-1H-benzo[b][1,4]diazepin-2(3H)-on dugc bido vé bdi
Boc ¢6 stir dung tac nhan lién két amit. Nhém bao vé Boc c6 thé duoc loai bd
béng cach str dung cac diéu kién axit va amin tu do thu dugc cé thé dugc lién
két voi axit thich hop nhd sir dung tac nhén lién két amit. (S)-3-amino-4,5-
dihydro-1H-benzo[b][1,4]diazepin-2(3H)-on dugc bdo vé bdi Boc cling ¢o thé
dugce metyl hoa bing metyl iodua st dung natri hydrua 13 bazo dé tao ra hop
chét (S)-3-amino-1-metyl-4,5-dihydro-1H-benzo [b][1,4]diazepin-2(3H)-on dugc
béo vé& bdi Boc, ma sau d6 c6 thé duoc loai nhém bao vé béng cach sir dung cac
diéu kién axit, va amin tu do thu duoc cé thé duoc lién két véi axit thich hop

nhd st dung tic nhén lién két amit. Theo céch khéc, (S)-3-amino-4,5-dihydro-
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1H-benzo[b][1,4]diazepin-2(3H)-on dugc bao vé bdi Boc cling co thé dugc
metyl hoa bang metyl iodua sir dung kali cacbonat 1am bazo trong etanol dé tao
ra (S)-3-amino-5-metyl-4,5-dihydro-1H-benzo[b][1,4]diazepin-2(3H)-on duoc
bao vé bdi Boc, ma sau d6 c6 thé duoc loai nhém bao vé béng cach st dung cac
didu kién axit, va amin tu do thu dugc c6 thé dugc lién két véi axit thich hop

nhd st dung tac nhén lién két amit.

Sodo 3
Boc. Boc
NH “NH
O NH Y I
/lk) 2 Fo SR NaHCO, ' oH H, Pd/C f oH
HO™ ™Y + | DMF (\ﬂ/ (\ﬂ/
HN 0N ~NH O MeOH ~NH O
“Boc R-F R‘:@
Z>No, Z NH,
EDC.HCI
DMF
H H H
N
RN HCl P Boc Mel N N Boc
T NH, -~ R | )m NH -~ Ry | m NH
2NN AN NaH NN
/| © /] O H O
Mel
HATU
R1CO,H HCI
DIEA i K,CO; l
H \N : axeton ;
oC
RE N\ g, RE N NH RE
| | T ) NH,
AN\ H Z N P N
o) H O H ©
HCl R;4CO,H
HATU
DIEA
\ H
o] R{COH 0
N 1C0; N
X
REST Y N)LR1 (:[ miNH, RE N N)\_R1
% N H HATU = N H
H O DIEA H O

(S)-N-(6-0x0-6,7,8,9-tetrahydro-5SH-pyrimido[4,5-b][1,4]diazepin-7-
yl)carboxamit c6 thé duoc diéu ché bing quy trinh téng quét dugc thé hién trong
so dd 4. Boc-L-serin c6 thé duoc ngung tu véi 4,6-diclopyrimidin-5-amin véi su
cé mit cha bazo nhu trietylamin, sau d6 tao vong cho hop chét (S)-7-amino-4-
clo-8,9-dihydro-5H-pyrimido[4,5-b][1,4]diazepin-6(7H)-on dugc bdo vé boi
Boc béng cach st dung tac nhan lién két amit. Clorua c6 thé dugc loai bo bing

cach khir str dung qua trinh hydro héa véi chét xuc tac paladi/cacbon. Nhém bao
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vé Boc sau d6 c6 thé dugc loai bo bang cach sir dung céc diéu kién axit va amin
tu do thu duge c6 thé duoc lién két v6i axit thich hgp nhd st dung tdc nhén lién
két amit. Theo cach khac, (S)-7-amino-8,9-dihydro-5H-pyrimido[4,5-
b][1,4]diazepin-6(7H)-on dugc bao vé bodi Boc co thé duoc metyl hoa véi su c6
mat cia bazo, dugc loai nhom bao vé béng cach st dung cac diéu kién axit, va
amin tu do thu duogc c6 thé duoc lién két véi axit thich hop nhd st dung tac
nhan lién két amit @& thu dugc (S)-N-(5-metyl-6-0x0-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-b][1,4]diazepin-7-yl)carboxamits (So d6 4, R=H). Néu clorua
khéng duoc loai bo, thi trinh ty nay c6 thé dugc l3p lai dé thu duge (S)-N-(4-
clo-5-metyl-6-0x0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,4]diazepin-7-
yl)carboxamit twong ung (So d6 4, R=C).

So do 4
BOC\’;‘H
O NH ~ O
£ > VN TEA Y HATU N
HO™ ™Y + LN — N O r IIII
Hi. HNT Y N'r P DIEA
Boc cl NHz H ©
cl
szPd/C
H H H
WN\ TFA NN Boc Mel NN Boc
P wNH, T VY NH & Y NH
;\l 5 N~ N NaH N~ N
R 0
R R H ©
R{CO,H | HATU
DIEA TFA
H
H 0 H o}
WN\ IIII N)\_R1 NN )\—R1 R1C02H
P N M N NH
N N A H HATU ?
| © N
R tH o DIEA N o
R =H hoac Cl

(S)-N-(2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl) carboxamit co6
thé duoc didu ché via quy trinh téng quét dugc thé hién trong so dd 5. Tetralon

dugc thé thich hop co thé duogc chuyén héa thanh 1,3,4,5-tetrahydro-1-
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benzazepin-2-on nhd phan mg Schmidt do axit gdy ra vd&i natri azit, hodc sy tai
bd tri Beckmann cia cac ketoxim twong Umg duoc tao ra tir phan Ung véi
hydroxylamin. 1,3,4,5-tetrahydro-1-benzazepin-2-on sau dé co6 thé dwoc chuyén
hoéa thanh a-iodobenzlactam bdi qué trinh iot héa do iodotrimetylsilan géy ra,
tiép theo dugc chuyén hoéa thanh a-azidobenzlactam véi natri azit, va sau do 13
qua trinh kht Staudinger bing triphenylphosphin d& thu dugc o-
aminobenzlactam. Sy raxemic héa/phan giai o-aminobenzlactam co thé duoc
hoan thanh bing cach st dung axit L-pyroglutamic va 5-nirosalixylaldehyt dé
thu duoc (S)-3-amino-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on nhu dugc néu
trong Armstrong et. al. in Tetrahedron Letters 1994, trang 3239-42. Amin nay
sau d6 c6 thé duoc lién két véi axit thich hop nhd sit dung téc nhén lién két amit.
Theo cach khac, amin nay c6 thé duoc bao vé bsi nhém bao vé Boc, sau do
dugc metyl hda & nito lactam véi metyl iodua, tiép theo, dugc loai nhom bao vé
bing cach sir dung cic diéu kién axit. Amin tu do thu duoc cé thé duoc lién két

v6i axit thich hop bang cach st dung tac nhan lién két amit.

Sodo 5
NaN3
N CH3SO5H N |
RT _ R _ _— R—,—
hodc N TMEDA, TMSI
o 1. NH,OH.HCl o
NaOAc
2. P,0s 1. NaN3
2. 2. Nhua PPh;
1. BOC,0,

NH,

7
\ ¢
a4

(@]

=|=
8

TEA
wNH, R—;@\/t\z WNH, HO R >
. 1,
2. Mel. bazo N o N

IHOH
3. HCI O™"N
H

(0]

R,CO,H R4CO,H
HATU HATU
DIEA DIEA
R-r = : )\_ Ri R A )\_ Rq
] P -mN ] _ -uuN
N
'Y N
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Axit 5-dugc thé-4H-1,2,4-triazol-3-carboxylic ¢6 thé dugc diéu ché bing
quy trinh tdng quat duoc thé hién trong so dd 6. Axetohydrazit dugc thé thich
hop duoc ngung tu véi etyl 2-etoxy-2-iminoaxetat trong etanol. Etyl 2-amino-2-
(2-hydrazono duogc thé)axetat thu dugc sau d6 dugc gia nhiét hodc trong dung
mdi c6 diém sdi cao nhu xylen din dén sy tao vong cho etyl este cua axit 5-dugc
th8-4H-1,2,4-triazol-3-carboxylic. Hop chit nay sau dé co thé dugc thiy phan

bing céach sir dung bazo c6 nudc, vi dy, lithi hydroxit trong THF va nudc.

So do 6
NH; o
NH Q Et0,C—( R
- = \
eo,c~  + HN LR —v— Ny A~
OEt H
xylen hodc

nguyén chét

LiOH

N—N
N—N
/Q »\/R / \ R
HOLTN THF/nuée Etozc/(N)\/
' H

Axit 5-benzyl-1H-pyrazol-3-carboxylic c6 thé dwoc didu ché theo cach
thirc dwoc thé hién & so dd 7. Benzyl metyl keton dugc thé thich hop dugc
ngung tu voi dietyl oxalat v4i sy c6 médt clia bazo nhu kali tert-butoxit trong
etanol. Etyl 5-(dugc thé-phenyl)-2,4-dioxopentanoat sau d6 duge ngung tu véi
hydrazin trong etanol din dén sy tao vong cho etyl 5-benzyl dugc thé-1H-
pyrazol-3-carboxylat. Hop chét nay sau d6 c6 thé dugc thay phan bing cach sir

dung bazo chira nudc, vi du lithi hydroxit trong THF va nudc.
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Sodo 7
1
R EtO,C~ "OEt R O,Et
KO-tBu, toluen
H,NNH,
EtOH
LiOH
R, PN -COH B R, AN, ~COEt
~ | NN THF/muwoe (| N-N
= \

Axit 5-metyl-1-duoc thé-1H-pyrazol-3-carboxylic c6 thé dugc didu ché
theo cach thirc duoc thé hién & so dd 8. Etyl 3-metyl-1H-pyrazol-5-carboxylat
dugc alkyl hda véi sy c6 mit clia bazo nhu kali hydroxit v6i tac nhén alkyl hoa
thich hop, nhu alkyl hodc arylbromua, dé tao ra hdn hop cua etyl 5-metyl-1-
propyl-1H-pyrazol-3-carboxylat mong mudn va chit ddng phan ciu tric etyl 3-
metyl-1-dugc thé-1H-pyrazol-5-carboxylat etyl oxalat khong mong mudn. Etyl
5-metyl-1-dugc thé-1H-pyrazol-3-carboxylat c6 thé dugc tach bing céch sir
dung sic ki va sau d6 dugc thity phan béng cach st dung bazo chita nuéc, vi dy
lithi hydroxit trong THF va nudc dé thu dugc axit 5-metyl-1-propyl-1H-pyrazol-

3-carboxylic.

So dd 8

Hop chét theo sang ché c6 thé dic biét hiru ich dé didu tri bénh hoic roi

loan do RIP1 kinaza gdy ra. Bénh hodc rdi loan do RIP1 kinaza gy ra nhu vay
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12 bénh hoic rdi loan ma duoc giy ra bdi sy hoat héa RIP1 kinaza, va nhu 1a
bénh hoic rdi loan trong d6 su tc ché RIP1 kinaza s& 1a c6 loi. Hop chét theo
sang ché co thd dic biét hitu ich dé didu tri cac bénh/cac réi loan cé kha ning
duoc didu hoa it nhat mot phan bdi su hoai tir duge lap trinh, dic biét 1a bénh
viém rudt (bao gém bénh Crohn va bénh viém rudt két man loét), bénh vay nén,
chiimg bong vong mac, bénh viém vdng mac sic td, bénh thoai héa diém vang,
viém tyy, viém da di tmg, viém khép (bao gdm bénh viém khép dang thip, bénh
viém khép dbt séng, bénh gut, SoJIA), luput ban d6 toan than (SLE-systemic
lupus erythematosus), hdi chimg Sjogren, xo cing toan than, hdi chimg khang
phospholipit (APS- anti-phospholipid syndrome), bénh viém mach, viém xuong
khép, cac bénh/tdn thuong gan (chimg gan nhiém mé& khong do ubng d6 udng
¢6 cdn, chimg gan nhifm m& do ubng dd udng c6 cdn, cac bénh vé gan-6ng gan
tu mién viém gan tu mién, bénh viém xo dudng mat nguyén phéat (PSC-primary
sclerosing cholangitis)), viém than, bénh Celiac, chung ITP tu mién, chimg dao
thai manh ghép, tdn thuong tai tudi mau thiéu mau cuc bd cla céc td chirc dang
ran, bénh nhiém tring, hoi chimg dip Umg viém hé théng (SIRS-systemic
inflammatory response syndrome), tai bién mach miu ndo (CVA-
cerebrovascular accident), chimg nhdi mau co tim (MI-myocardial infarction),
bénh Huntington, bénh Alzheimer, bénh Parkinson, cédc bénh di tmg (bao gém
hen va viém da di (mg), bénh xo cling rai rac, bénh tiéu duong typ I, bénh u hat
Wegener, bénh sacoit phdi, bénh Behcet, hdi chimg sdt lién quan dén enzym
chuyén héa intolokin-1 (ICE, cling dugc biét 1a caspase-1), bénh phdi tc nghén
man tinh (COPD-chronic obstructive pulmonary disease), hoi chimg chu ky lién
quan dén yéu t6 hoai t khéi u (TRAPS-tumor necrosis factor receptor-

associated periodic syndrome) va viém nha chu.

Hop chit theo sang ché c6 thé dic biét hitu ich dé diéu tri céc bénh/réi
loan ma c6 thé cin dugc didu hoa it nhét mot phan boi sy hoai tir dugc 14p trinh,
su chét té bao dd duoc l4p trinh ho#ic su san sinh xytokin gdy viém, cu thé 1a
bénh viém rudt (bao gff)m bénh Crohn va bénh viém rudt két man loét), bénh vay

nén, ching bong véng mac, bénh viém vdng mac sac t0, bénh thoai héa diém
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vang, viém tuy, viém da dj ing, viém khdp (including bénh viém khép dang
thép, bénh viém khép dét sdng, bénh git, bénh viém khép thiéu nién ty phat thé
hé théng (SoJIA- systemic onset juvenile idiopathic arthritis), bénh viém khép
vay nén), luput ban do toan than (SLE), hdi ching Sjogren, ching xo cimg toan
than, hoi chimg khang phospholipit (APS), bénh viém mach, viém xuong khép,
cac bénh/tdn thuong gan (chimg gan nhiém m& khong do ubng dd ubng co con,
chimg gan nhiém m& do uéng d6 udng c6 con, bénh viém gan tu mién, cac bénh
gan-6ng gan tu mién, bénh viém xo dudng mat nguyén phét (PSC), ddc tinh ctia
axetaminophen, doc tinh hai gan), ton thwong/tdn hai than (viém than, ghép
than, phau thuat, sir dung cic thube co6 tinh doc hai than vi du, xisplatin, tdn
thwong than cép tinh (AKI)), bénh Celiac, chitng ban xuét huyét giam tiéu cau tu
phat tu mién (autoimmune ITP-autoimmune idiopathic thrombocytopenic
purpura), ching dao thai manh ghép, tén thuong tai tudi méu thiéu mau cuc bd
clia céc t chirc dang rén, bénh nhiém tring, hdi chimg dap tmg viém hé théng
(SIRS), tai bién mach mau ndo (CVA, ddt quy), ching nhdi méu co tim (MI),
ching vita xo dong mach, bénh Huntington, bénh Alzheimer, bénh Parkinson,
chimg xo cing cdt bén teo co (ALS-Amyotrophic lateral sclerosis), bénh di ung
(bao gbém bénh hen va viém da di ing), bénh xo cimg rai rac, bénh tiu duong
typ I, bénh u hat Wegener, bénh sacoit phdi, bénh Behcet, hoi chimg sdt lién
quan dén enzym chuyén héa intolokin-1 (ICE, con dugc biét 1a caspase-1), bénh
phdi tic ngh&n man tinh (COPD), hoi chimg chu ky lién quan dén yéu té hoai tir
khéi u (TRAPS), viém nha chu, héi chimg thiéu hut NEMO (hdi chimg thiéu hyt
gen diéu bién chu yéu NF-kappa-B (ciing duoc biét 1a IKK gama hoic IKKG)),
hoi ching thiéu hut HOIL-1 ((cling duoc biét 1a RBCK1) heme-oxy héa IRP2
ubiquitin ligaza-1), hoi chung thiéu hut phirc hop hdn hop chudi ubiquitin mach
thing (LUBAC-linear ubiquitin chain assembly complex), huyét hoc 4c tinh va
cac td chie cing ac tinh, cic bénh nhiém khuén va cdc bénh nhiém virut (nhu
bénh lao va bénh ctim), va bénh léng dong tiéu thé (cu thé 13, bénh Gaucher, va
bao gébm bénh GM2 Gangliosidosis (1a bénh giy sa stt than kinh, mét thi giac,

chdm phét trién & tré tr ba thang tudi kém theo co giat), rbi loan tich Iy
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lysosom (thiéu hut enzym alpha-D-manosidaza), rbi loan chuyén hoa
glycoprotein  do  su thifu hut enzym  aspartylglucosaminidaza
(Aspartylglucosaminuria), bénh tich liiy cholesteryl este, ching thiu hut
hexosaminidaza A man tinh, bénh loan dudng xystin, bénh Danon, bénh Fabry,
bénh Farber, chimg thiéu hut enzym fucosidaza, chimg bénh thiéu hut enzym
neuraminidaza va B-galactosidaza (bénh Galactosialidosis), bénh GMI1
gangliosidosis (rdi loan sinh héa hiém gip lién quan dén sy thiéu enzym beta-
galactosidaza A din dén sy tich tu hoa chét c6 hai (GM1 gangliosit) trong hé
than kinh trung wong va céc co quan trong co thé khac), bénh tich tu lipit, bénh
tich lliy axit sialic tur do tré em, ching thiéu hut hexosaminidaza A & thiéu nién,
bénh Krabbe, chimg thiéu hut lipaza axit tiéu thé, chimg loan dudng chét tréng
nfo dj sic, roi loan chuyén héa mucopolysacarit, chung thiéu hut da sulfataza,
bénh Niemann-Pick, rdi loan do su tich lity bat thudng lipofuscin xeroit trong té
bao than kinh (Neuronal Ceroid Lipofuscinoses), bénh Pompe, bénh dic xuong
loan dang, bénh Sandhoff, bénh Schindler, bénh tich lily axit sialic, bénh Tay-

Sachs va Wolman).

Qu4 trinh diéu tri cac bénh/rbi loan néu trén cb thé lién quan dén, cu thé
hon, su cai thién ton thuong co quan hodc tdn hai kéo dai do cac bénh néu trén
gdy ra. Vi du, hop chét theo sang ché c6 thé dic biét hitu ich dé cai thién tén
thuvong mé ndo hoic tdn hai sau tén thuong nio thiéu mau cuc bd hoic tén
thuong nfio do chén thuong, hoic dé 1am thuyén giam ton thuong mé tim hozc
t6n hai sau khi nhdi mau co tim, hodc dé 1am thuyén giam tén thwong moé ndo
hoic tén hai lién quan dén bénh Huntington, bénh Alzheimer hodc bénh
Parkinson, hogc dé lam thuyén giam tén thuong mé gan hoic ton hai lién quan
dén chimg gan nhi®m m& khéng do udng d6 ubng c6 cbn, ching gan nhiém m&
do ubng dd udng cé cbn, bénh vé gan-6ng gan ty mién viém gan ty mién, hoic
bénh viém xo dudng mat nguyén phat. Ngoai ra, qua trinh didu tri cac bénh/rdi
loan duogc chon tir bénh/rbi loan dugc néu & diy cb thé lién quan, cu thé hon,
1am thuyén giam ton thwong mé gan hoic t6n hai lién quan dén viéc sir dung qua

lidu axetaminophen, hoidc dé 1am thuyén giam tén thuong mé than hoic tdn hai
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sau khi ghép than hodc st dung thuéc c6 tinh doc hai than hodc céc chét nhu

xisplatin.

Hop chét theo séang ché c6 thé dic biét hitu ich dé diéu tri bénh viém rudt
(bao gém bénh Crohn va bénh viém rudt két man loét), bénh vay nén, ching
bong vdng mac, bénh viém vdng mac séc t, viém khép (bao gbém bénh viém
khép dang thép, bénh viém khép @bt sbng, bénh giit, va SoJIA), chiing dao thai
manh ghép, tdn thuong tai tudi mau thiu mau cuc bd cta cac td chirc dang ran,
bénh xo cimg rai rac, va/hodc hdi ching chu ky lién quan dén thy thé yéu 6 hoai
tir khdi u. Cu thé hon, hop chét theo sang ché c6 thé 1a dic biét hitu ich dé didu
tri bénh viém rudt (bao gdm bénh Crohn va bénh viém rudt két man loét), bénh
vay nén, chimg bong vdng mac, bénh viém vong mac sic t6, viém khép (bao
gbm bénh viém khép dang thip, bénh viém khép dbt sdng, bénh gat, va bénh
viém khép thidu nién ty phat thé hé thdng (SoJIA)), chimg dao thai manh ghép,

va/hodc ton thuong tai tudi mau thiéu mau cuc b cia céc to chire dang ran.

Qu4 trinh diéu tri céc tinh trang bénh do RIP1 gy ra, hodc hon thé nita,
diéu tri bénh gy ra bdi su mién dich, nhu, nhung khéng gi6i han &, cac bénh di
mg, céc bénh tu mién, phong nglra chig dio thai manh ghép va tuong tu, c6
thé dat dugc bang cach sir dung hop chit theo sang ché nhu mét lidu phép don,
hoc két hop hai hodc nhiéu liéu phép, dic biét dé diéu tri cac truong hop khéng
thudc, nhu két hop véi cac tac nhan khang viém va/hodc céc tic nhan khéng
TNF khéc, ma c6 thé dugc sit dung & céc luong hiru hiéu trj liéu nhu d3 biét

trong linh vuc nay.

Hop chét c6 cong thirc bét ky trong s cac cong thirc (I-IV) va mudi dugc
dung cua nd cé thé duoc sir dung riéng biét hosc két hop véi tdc nhan diéu tri
khac. Céc liéu phap két hop theo sang ché nhu vay bao gdm viée sir dung it nhét
mdt hop chét c6 cong thire bit ky trong sb cac cong thirc (I-IV) hodc mubi duge
dung cta nd, va it nhit mot tc nhan hoat tinh tri liéu khéc. Tt hon 14, cac lidu
phap két hop theo sang ché bao gém viée st dung it nhat mot hop chét c6 cong

thire bét ky trong s6 céc cong thirc (I-IV) hosic mudi dugc dung cla né, va it
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nhit mot tc nhan hoat tinh trj liéu khac. (Cac) hop chét c6 cong thirc bat ky
trong sb cac coéng thirc (I-IV) va cac mudi duge dung ciia nd, va (céc) tac nhan
hoat tinh tri li€u khac cé thé dugc st dung cing trong mdt dugc phém hoac
duoc sir dung riéng biét va, khi dugc st dung riéng biét, thi co thé st dung déng
thoi hoédc theo trinh tu. Lugng (cac) hop chét c6 cong thirc bat ky trong sb cac
cong thirc (I-1V) va cac mudi dugc dung clia nd, va (cac) tc nhén hoat tinh tri
lidu khac va céc thoi diém st dung twong tmg s& dugc chon dé dat duoc hiéu
qué tri lidu két hop mong muén. Nhu viy, theo khia canh tiép theo, sang ché &
xudt hdn hop gém hop chéit c6 cong thirc bat ky trong s6 cac cong thuc (I-IV)
hodic mudi duge dung ciia nd, ciing véi mot hoic nhiéu tic nhan hoat tinh trj liéu
khac. Theo mdt khia canh, sang ché d& xuét hdn hop bao gbm (S)-5-benzyl-N-
(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-4H-1,2,4-triazol-
3-carboxamit, hodc mubi duoc dung cta nd, cling v6i mét hodc nhiéu tac nhan
hoat tinh trj liéu khac. Theo mét khia canh khéc nita, sang ché @ xuét hon hop
bao gdém (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)-4H-1,2,4-triazol-3-carboxamit, hodc mudi duge dung cia nd, cung véi mot
hodic nhidu tac nhén hoat tinh tri liéu khac. Nhu vy, theo mdt khia canh cua
sang ché, hop chét ¢ cong thirc bat ky trong sb cac cong thirc (I-IV) hodc mubi
duoc dyung cta nd, va dugc phdm chira hop chat c6 cong thirc bét ky trong sb
céc cong thie (I-IV) hogic mudi duge dung clia né, c6 thé dugc str dung két hop
vo1 hodc bao gém mdt hodc nhiéu cac tic nhan diéu tri khéc, vi dy, tdc nhan

khang viém va/hodc tac nhan khang TNF.

Vi duy, hop chét theo sang ché c6 thé duoc sir dung két hop véi céc tac
nhin khang viém khéc theo chi dinh néu trén, bao gdm céc corticosteroit str
dung theo dudng miéng hodc cuc by (nhu prednisone (Deltasone®) va
bundesonide), cac tac nhan khang TNF (bao gdm cic tic nhén sinh hoc khang
TNF), axit 5-aminosalicyxlic va cac ché phdm mesalamin, hydroxycloroquin,
thiopurin (azathioprin, mercaptopurin ), methotrexat, xyclophosphamit,
xyclosporin, cac chét (rc ché JAK (tofacitinib), sinh chét khang IL6, cac sinh
chat khang IL1 hodc IL12 hodc IL23 (ustekinumab(Stelara®)), cac tic nhén
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khang integrin (natalizumab (Tysabri®)), cac sinh chét khang CD20 hodc CD4
va cac chét tc ché xytokin khéc hoac céc sinh chit véi cac thu thé té bao T hodc

cac thu thé té bao B hoic intolokin.

Hop chét theo sang ché c6 thé dugc sir dung két hop v&i cac tac nhan
khang viém khac theo céc chi dinh & trén, bao gbm cac dung theo dudng miéng
hodc cuc bd (nhu prednison (Deltasone®) va bundesonide), cac tdc nhan khang
TNF (bao gdm cic tac nhén sinh hoc khang TNF), céc ché phim axit 5-
aminosalicyxlic va mesalamin, hydroxycloroquin, cac thiopurin (azathioprin,
mercaptopurin ), methotrexat, xyclophosphamit, xyclosporin, cac chét &rc ché
canxineurin (xyclosporin, pimecrolimus, tacrolimus), axit mycophenolic
(CellCept®), cac tac nhan &rc ché mTOR (temsirolimus, everolimus), cic chét trc
ché JAK (tofacitinib), (Xeljan®)), cac tac nhan trc ché Syk (fostamatinib), sinh
chit khang IL6, cac sinh chét khang IL1 (anakinra (Kineret®), canakinumab
(Ilaris®), rilonacept (Arcalyst®)), cac sinh chit khang IL12 va IL23
(ustekinumab(Stelara®)), cac sinh chit khang IL17 (secukinumab), khang CD22
(epratuzumab), cac tdc nhan khéng integrin(natalizumab (Tysabri®)),
vedolizumab (Entyvio®)), khang IFNa (sifalimumab), cac sinh chit khéng
CD20 hoac CD4 va cac chét tc ché xytokin khac hodc céc sinh chat dbi véi thy

thé t& bao T hoic té bao B hodc intolokin.

Vi du vé tdc nhan sinh hoc khang viém thich hop bao gdm Actemra®
(mAb khang IL6R), cic mAb khiang CD20 (rituximab (Rituxan®) va
ofatumumab  (Arzerra®)), abatacept (Orencia®), anakinra (Kineret®),
ustekinumab (Stelara®), va belimumab (Benlysta®). Cac vi du vé c4c tac nhan
sinh hoc khang viém thich hop khac bao gdbm Actemra® (tocilizumab, mAb
khang IL6R), cac mAb khang CD20 (rituximab (Rituxan®) va ofatumumab
(Arzerra®)), abatacept (Orencia®), anakinra (Kineret®), Canakinumab
(Tlaris®), rilonacept (Arcalyst®), secukinumab, epratuzumab, sifalimumab,

ustekinumab (Stelara®), va belimumab (Benlysta®). Céc vi du vé céc tac nhan
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sinh hoc khang TNF bao gdm etanecerpt (Enbrel®), adalimumab (Humira®),

infliximab (Remicade®), certolizumab (Cimzia®), va golimumab (Simponi®).

Sang ché mé ta phuwong phap tc ché RIP1 kinaza bao gdm cho té bao tiép
xtc voi hop chét theo sang ché. Sang ché ciing md ta phuong phap diéu tri rdi
loan hodc bénh do RIP1 kinaza gdy ra (cu thé, bénh hodc rdi loan duoc néu
trong ban mo ta nay) bao gdém cho nguoi st dung mdt lugng hiru hiéu tri liéu
ctia hop chit c6 cong thirc (I), cu thé 1a hop chit c6 cong thirc bét ky trong so

céc cong thic (I-IV), hodc mudi, cu thé 1a mudi duge dung cta no.

Sang ché con md ta phuong phép diéu tri rdi loan hodc bénh do RIP1
kinaza gy ra (cu thé 13, bénh hoic rdi loan dugce dé cép trong ban mo ta nay)
bao gém budc cho ngudi st dung mét luwgng hitu hiéu tri ligu cta (S)-5-benzyl-
N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-4H-1,2,4-
triazol-3-carboxamit, hodc mudi dugc dung cua né. Séng ché ciing md ta
phuong phép diéu tri rdi loan hodic bénh do RIP1 kinaza gy ra (cu thé 13, bénh
hozic rdi loan dugc dé cép trong ban mé ta niy) bao gbém budc cho ngudi st
dung mot luong hitu hiéu tri liéu cia (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-
tefrahydro-1H—benzo[b]azepin—3-y1)—4H-1,2,4-triazol-3-carboxamit, hoic mubi

dugc dung cua no.

Cu thé, sang ché d& xuét hop chit theo sang ché sir dung trong qué trinh
didu tri. Sang ché ciing dé xuét hop chat c6 cong thire (1), cu thé 14 hop chét co
cong thic bt ky trong s6 cac cong thie (I-IV), hodc mubi dugc dung ctia né, dé
str dung trong qua trinh didu tri. Sang ché d& xuét hop chét c6 cong thirc (1), cu
thé 14 hop chit c6 cong thirc bét ky trong sb cac cong thic (I-IV), hodc mudi
duoc dung cla nd, st dung trong qud trinh diéu tri rdi loan hodc bénh do RIP1

kinaza gy ra (vi dy, bénh hodac rdi loan dugc dé cp trong ban mo ta nay).

Cu thé, sang ché dé xuét hop chit dugc mo ta & day, hoic mubi dugc
dung cta nd, dé sir dung trong qué trinh diéu tri. Cu thé hon, sang ché & xuit
(S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-

4H-1,2 4-triazol-3-carboxamit, hodc mudi duogc dung cua no, dé sur dung trong
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qué trinh diéu tri. Sang ché con @& xuit (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit, hoéc mudi

duoc dung cia no, dé sir dung trong qua trinh diéu tri.

Theo phuong 4n khac, sang ché @& xuét hop chét theo sang ché str dung
trong qué trinh diu tri rdi loan hodic bénh do RIP1 kinaza gy ra. Cu thé, séng
ché @& xuit hop chit duoc mo ta & day, hoac mubi dugc dung ctia nd, str dung
trong qué trinh diéu tri rdi loan hodc bénh do RIP1 kinaza gy ra. Theo phuong
4n khac, sang ché dé xuét hop chét c6 cong thic (1), cu thé 14 hop chét c6 cong
thirc bét ky trong s céac cong thirc (I-IV), hodc mudi dugc dung ctia né, sir dung
trong qué trinh diu tri cac bénh/rbi loan ma c6 kha ning duge didu hoa it nhét
mot phf?m bdi su hoai tir dugc 1ap trinh, su chét t& bao d3 dugc 1ap trinh hodc sy
san sinh cac xytokin gdy viém, cu thé 1a bénh viém rudt (bao gdm bénh Crohn
va bénh viém rudt két man loét), bénh vay nén, chimg bong vdng mac, bénh
viém vOng mac sic td, bénh thoai hoa diém vang, viém tuy, viém da di ung,
viém khép (bao gdm bénh viém khép dang thap, bénh viém khép dét sdng, bénh
git, bénh viém khép thiéu nién ty phat thé hé théng (SoJIA)), luput ban d6 toan
than (SLE), hoi chimg Sjogren, xo cung toan than, hdi ching khang
phospholipit (APS), bénh viém mach, viém xuong khop, céc bénh/tén thuong
gan (chimg gan nhiém m& khong do ubng d6 udng c6 cdn, chimg gan nhiém md
do uéng do uéng c6 con, bénh viém gan ty mién, cac bénh gan-éng gan tu mién,
bénh viém xo dudng mat nguyén phat (PSC)), viém thén, bénh Celiac, chimg
ban xuét huyét giam tiéu cau tu phat ty mién (autoimmune ITP), chimg dao thai
manh ghép, ton thuong tai tudi méu thiéu mau cuc bd cia cac td chirc dang rén,
bénh nhiém trung, hoi ching dap tmg viém hé théng (SIRS), tai bién mach mau
ndio (CVA, d6t quy), chimg nhdi mau co tim (MI), ching vita xo dong mach,
bénh Huntington, bénh Alzheimer, bénh Parkinson, chimg xo cing ¢t bén teo
co (ALS), cac bénh di tng (bao gém bénh hen va viém da di mg), bénh xo cung
rai rac, bénh tiéu duong typ I, bénh u hat Wegener, bénh sacoit phéi, bénh
Behcet, hoi ching sét lién quan dén enzym chuyén hoa intolokin-1 (ICE, con

duoc biét 1a caspase-1), bénh phdi tic nghén man tinh (COPD), hoi chung chu
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ky lién quan dén yéu t6 hoai tir khéi u (TRAPS), viém nha chu, hdi chiimg thiéu
hut NEMO (hoi chimg thiéu hut gen diéu bién chi yéu NF-kappa-B (ciing duge
biét 13 IKK gamma hoic IKKG)), chimg thiéu hyt HOIL-1 ((cling duogc biét 13
RBCK1) chimg thiéu hut heme-oxy héa IRP2 ubiquitin ligaza-1), hdi ching
thiéu hut phitc hop hén hop chudi ubiquitin mach thdng (LUBAC), huyét hoc 4c
tinh va cac td chuc cing 4c tinh, cac bénh nhiém khuén va cic bénh nhiém virut
(nhu bénh lao va bénh ciim), va cic bénh ling dong tiéu thé (cu thé, bénh
Gaucher, va bao gdbm bénh GM2 Gangliosidosis, rdi loan tich lity lysosom (thiéu
hut enzym alpha-D-manosidaza), rdi loan chuyén hoéa glycoprotein do su thiéu
hut enzym aspartylglucosaminidaza (Aspartylglucosaminuria), bénh tich liy
cholesteryl este, ching thiéu hut hexosaminidaza A man tinh, bénh loan dudng
xystin, bénh Danon, bénh Fabry, bénh Farber, ching thiéu hyut enzym
fucosidaza, chung bénh thiéu hut enzym neuraminidaza va B-galactosidaza
(bénh Galactosialidosis), bénh GM1 gangliosidosis (rbi loan sinh héa hiém gip
lién quan dén sy thiéu enzym beta-galactosidaza A din dén su tich tu hoa chat
cd hai (GM1 gangliosit) trong hé than kinh trung uong va cdc co quan trong co
thé khéc), bénh tich tu lipit, bénh tich Ifly axit sialic tw do tré em, chimg thiéu
hut hexosaminidaza A & thiéu nién, bénh Krabbe, ching thiéu hut lipaza axit
tiéu thé, chimg loan dudng chét tréng ndo di sic, rdi loan chuyén hoa
mucopolysacarit rdi loans, chimg thiéu hut da sulfataza, bénh Niemann-Pick, rdi
loan do sy tich lity bt thuong lipofuscin xeroit trong té bao than kinh (Neuronal
Ceroid Lipofuscinoses), bénh Pompe, bénh dic xuong loan dang, bénh
Sandhoff, bénh Schindler, bénh tich Ily axit sialic, bénh Tay-Sachs va
Wolman), trong d6 qua trinh diéu tri céc bénh/rdi loan néu trén ¢ thé ¢6 loi, cu
thé, lam thuyén gidm tdn thuong co quan hodc tdn hai kéo dai do cac bénh néu
trén.

Theo phuong én khéc, sang ché dé xut hop chéit co cong thire (1), hodic
mudi duoc dung cla né, ding trong qui trinh diéu tri bénh viém rudt. Theo
phuong an khéc, sang ché d& xut hop chét c6 cong thire (I), hodc mudi dugc

dung cua no, dung trong qua trinh didu tri bénh Crohn. Theo phuwong 4n khac,
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sang ché dé xuét hop chét c6 cong thirc (I), hoic mudi duge dung cua né, diung
trong qua trinh diu tri bénh viém rudt két man loét. Theo mot phuong én khéc
nita, sang ché @& xut hop chét co cong thue (I), hodc mudi duge dung cia no,
dung trong qué trinh diéu tri bénh vay nén. Theo mdt phwong 4n tiép theo, sang
ché d& xuit hop chét c6 cong thire (I), hoic mudi duoc dung ciia nd, dung trong
qué trinh diéu tri chimg bong vdng mac. Theo phuong 4n khéc, sang ché dé xuét
hop chét ¢ cong thire (I), hodic mudi duoc dung cia nd, ding trong qué trinh
didu tri bénh viém vong mac sic t6. Theo phuong 4n tiép theo, sang ché dé xuét
hop chit c6 cong thire (I), hoic mudi duoc dung ciia nd, ding trong qué trinh
diéu tri bénh viém khép. Theo mdt phuong 4n nita, sdng ché dé xut hop chit co
cong thue (1), hodc mudi dugc dung ctia n6, ding trong qué trinh diéu tri bénh
viém khép dang thip. Theo phuong 4n khéc, sang ché @& xuit hop chét ¢ cong
thie (I), hosic mudi dugc dung cla né, ding trong qué trinh diéu tri bénh viém
khép d6t séng. Theo phuong 4n tiép theo, séng ché d& xuét hop chét c6 cong
thirc (I), hosic mudi dugc dung clia né, dung trong qué trinh didu tri bénh gut.
Theo mdt phuong an khac, sang ché d& xuét hop chit c6 cong thirc (I), hodc
mudi dugc dung ctia no, dung trong qué trinh didu tri bénh viém khép thiéu nién
tur phét thé hé thong. Theo phuong 4n khic nita, sing ché @& xuét hop chit co
cong thuc (I), hodc mudi duge dung cla né, diung trong qué trinh diéu tri chimg
dao thai manh ghép. Theo phuong an khéc, sang ché dé xuét hop chit ¢ cong
thiee (I), hoic mudi duoc dung ctia né, dung trong qué trinh diéu tri tén thuong

tai tudi mau thiéu mau cuc b cia cac to chirc dang ran.

Sang ché mo ta viéc str dung hop chét c6 cong thic (1), cu thé 14 hop chét
c6 cong thirc bt ky trong s6 cac cong thic (I-IV), hodc mudi dugc dung cia né,
1am hoat chét tri liéu. Cu thé hon, séng ché md ta viéc st dung hop chét dugc dé
cap trong bdn mo ta nay dé diéu tri rbi loan hodc bénh do RIP1 kinaza gdy ra.
Do viy, sang ché mb ta viéc sir dung hop chét ¢ cong thic (I), cu thé 13 hop
chit c6 cong thirc bt ky trong s6 cac cong thire (I-IV), hodc mubi duoc dung
clia nd, lam hoat chét trj liéu dé diéu tri rdi loan hogic bénh do RIP1 kinaza giy

ra cho nguoi.
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Sang ché ciing mé ta viéc st dung hop chét c6 cong thirc (1), cu thé 13 hop
chét c6 cong thirc bt ky trong s6 céc cong thirc (I-IV), hodc mubi cia nd, cu thé
13 mudi duoc dung ciia no, d& bao ché thudc didu tri rdi loan hoic bénh do RIP1
kinaza gy ra, vi du cac bénh va cac rdi loan dugc dé cép trong ban mé ta nay.
Pic biét, sang ché cling md ta viéc sir dung hop chét duogc dé cép trong ban mo
ta nay, hodc mudi duge dung cia nod, d& bao ché thudc diéu tri rbi loan hoic
bénh do RIP1 kinaza gdy ra, vi du cac bénh va cac rdi loan dugc dé cép trong
ban mé ta ndy. Cu thé hon, séng ché cling mo ta viéc sit dung (S)-5-benzyl-N-
(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-
3-carboxamit, hodc mudi duge dung cia né, dé& bao ché thudc diéu tri réi loan
hodc bénh do RIP1 kinaza gdy ra, vi dy, bénh va rdi loan dugc dé cp trong ban
md ta nay. Sang ché cling md ta viéc sit dung (S)-5-benzyl-N-(7-clo-2-oxo-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit, hogc
mudi duge dyung cia nod, dé bao ché thudc diéu tri rdi loan hoic bénh do RIP1
kinaza gdy ra, vi du cac bénh va céac rdi loan dugc dé cp trong ban mb ta nay.
Do vy, sang ché mo ta viéc sir dung hop chét ¢ cong thic (I), cu thé 13 hop
chét c6 cong thirc bit ky trong s6 céc cong thuc (I-IV), hodc mudi duge dung
ctia nd, dé bao ché thudc didu tri réi loan hodc bénh do RIP1 kinaza gfly ra cho
nguoi.

Sang ché mb ta viéc st dung hop chét c6 cong thirc (I), cu thé 13 hop chét
c6 cong thirc bit ky trong sb cac cong thirc (I-IV), hodc mudi duge dung cta no,
dé bao ché thubc didu tri cac bénh/rbi loan ma c6 thé duge didu hoa it nhat mot
phén béng su hoai tr dugc lap trinh, sy chét té bao d3 duogc 1ap trinh hodc su san
sinh xytokin gy viém, cu thé 14 bénh viém rugt (bao gdm bénh Crohn va bénh
viém rudt két man loét), bénh vay nén, chimg bong vdng mac, bénh viém vdng
mac séc t6, bénh thoai hoa diém vang, viém tuy, viém da di ing, viém khdp (bao
gdm bénh viém khép dang thip, bénh viém khép ddt séng, bénh gut, bénh viém
khép thiéu nién tu phét thé hé théng (SoJIA)), luput ban db toan than (SLE), hoi
chimg Sjogren, xo cing toan than, hdi chimg khang phospholipit (APS), bénh

viém mach, viém xuong khép, cac bénh/ton thuong gan (chimg gan nhiém md
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khéng do ubng dd udng co6 cdn, ching gan nhiém m& do ubng d6 ubng co con,
bénh viém gan tw mi&n, cic bénh gan-6ng gan ty mién, bénh viém xo dudng mat
nguyén phat (PSC)), viém thdn, bénh Celiac, chimg ban xuét huyét giam tiéu
ciu tu phat ty mién (autoimmune ITP), ching dao thai manh ghép, tén thuong
t4i twéi mau thibu mau cuc bd cua céc t6 chirc dang ran, bénh nhiém trung, hoi
chimg dap vmg viém hé théng (SIRS), tai bién mach méu ndo (CVA, dot quy),
chtmg nhdi méu co tim (MI), chimg vita xo dong mach, bénh Huntington, bénh
Alzheimer, bénh Parkinson, ching xo climg cdt bén teo co (ALS), céc bénh di
tmg (bao gdbm bénh hen va viém da dj Ung), bénh xo clng rai rac, bénh tidu
duong typ I, bénh u hat Wegener, bénh sacoit phdi, bénh Behcet, hoi ching st
lién quan dén enzym chuyén hoéa intolokin-1 (ICE, con dugc biét 1a caspase-1),
bénh phdi tic nghdn man tinh (COPD), hdi chimg chu ky lién quan dén yéu t6
hoai tir khéi u (TRAPS), viém nha chu, hoi chimg thiéu hut NEMO (NF-kappa-
B gen diéu bién chu yéu (ciing dugc biét 13 IKK gamma hozc IKKG) hoi chiing
thidu hut), chimg thiéu hut HOIL-1 ((ciing dugc biét 13 RBCK 1) chimg thiéu hut
heme-oxy hoa IRP2 ubiquitin ligaza-1), phttc hgp hén hop chudi ubiquitin mach
théng (LUBAC) hoi chimg thiéu hut, huyét hoc 4c tinh va cac t6 chirc cimg éc
tinh, bénh nhiém khuén va bénh nhiém virut (nhu bénh lao va bénh cim), va
bénh léng dong tiéu thé (cu th8, bénh Gaucher, va bao gébm bénh GM2
Gangliosidosis, r6i loan tich liiy lysosom (thifu hut enzym alpha-D-
manosidaza), réi loan chuyén hoéa glycoprotein do su thiéu hut enzym
aspartylglucosaminidaza (Aspartylglucosaminuria), bénh tich Iily cholesteryl
este, chiing thiéu hut hexosaminidaza A man tinh, bénh loan dudng xystin, bénh
Danon, bénh Fabry, bénh Farber, chimg thiéu hut enzym fucosidaza, chimg bénh
thiéu hut enzym neuraminidaza va B-galactosidaza (bénh Galactosialidosis),
bénh GM1 gangliosidosis (r6i loan sinh héa hiém gip lién quan dén su thiéu
enzym beta-galactosidaza A dan dén su tich tu hoa chét c6 hai (GM1 gangliosit)
trong hé than kinh trung wong va céc co quan trong co thé khac), bénh tich tu
lipit, bénh tich lily axit sialic tu do tré em, chimg thiéu hut hexosaminidaza A &

thiéu nién, bénh Krabbe, chimg thiéu hut lipaza axit ti€u thé, ching loan dudng
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chét tréing ndo di sic, rdi loan chuyén héa mucopolysacarit rdi loans, chimg
thiéu hut da sulfataza, bénh Niemann-Pick, r6i loan do su tich Iy bét thuong
lipofuscin xeroit trong té bao than kinh (Neuronal Ceroid Lipofuscinoses), bénh
Pompe, bénh dic xuong loan dang, bénh Sandhoff, bénh Schindler, bénh tich
lfly axit sialic, bénh Tay-Sachs va Wolman), trong d6 qua trinh didu tri cac
bénh/rdi loan c6 thé 13 c6 loi, cu thé hon, lam thuyén gidm tén thuong co quan

ho#c ton hai kéo dai do cac bénh néu trén gay ra.

Sang ché md ta viéc sir dung hop chét c6 cong thie (1), hodic mubi duge
dung cta no, dé bao ché thudc diéu tri bénh viém rudt. Sang ché mé ta viée sir
dung hop chét c6 cong thirc (1), hoic muéi duoc dung cta nd, dé bao ché thube
ding dé diéu tri bénh Crohn. Sang ché cling md ta viéc st dung hop chét c6
cong thie (I), hoac mubi duge dung cua né, d& bao ché thubc ding dé didu tri
bénh viém rudt két man loét. Sang ché cling mé ta viéc st dung hop chét ¢6
cong thire (I), hosic mubi duge dung cia né, d8 bao ché thubc ding dé diéu tri
bénh vay nén. Sang ché ciing mo ta viée st dung hop chét ¢ cong thire (I), hogic
mubi duge dung cua nd, d& bao ché thubc ding dé diéu tri ching bong vdng
mac. Sang ché con mo ta viéc st dung hop chét c6 cong thirc (I), hoic mubi
dugc dung cua no, dé bao ché thubc dung trong qué trinh diéu tri bénh viém
vong mac sic td. Sang ché con mé t& viée sit dung hop chit co cong thire (1),
hodc mudi duoc dung ciia nd, dé bao ché thude dung dé diéu tri bénh viém khép.
Sang ché cling md ta viéc st dung hop chét ¢ cong thirc (I), hodic mubi duge
dung ctia n6, dé bao ché thudc dung dé didu tri bénh viém khép dang thp. Séng
ché ciing mo ta viéc st dung hop chét c6 cong thie (I), hodc mudi dugc dung
clia nd, d& bao ché thudc dung dé didu tri bénh viém khép d6t séng. Sang ché
con mo ta viéc st dung hop chét c6 cong thuc (1), hodc mudi duge dung cua no,
dé bao ché thudc dung dé diéu tri bénh gut. Séng ché con mo ta viée st dung
hop chét c6 cong thirc (I), hodc mubi duge dung cta nd, dé bao ché thubc ding
d8 didu tri bénh viém khép thiéu nién tu phat thé hé théng. Sang ché ciing md ta
viéc st dung hop chét ¢6 cong thic (I), hodic mubi dugc dung cia no, dé bao ché

thudc ding dé diéu tri chimg dio thai manh ghép. Sang ché cling mé ta viéce sir
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dung hop chét c6 cong thirc (I), hogic mudi duge dung cia né, dé bao ché thuéc
dung dé diéu trj ton thuong tai twdi mau thiéu mau cuc bd cia cac td chirc dang

ran.

"Lugng hiru hiéu" tri liéu cé nghia la lugng cta hop chit ma, khi cho
bénh nhan cin diéu tri st dung, 14 da dé diéu tri hiéu qua, nhu dugc dinh nghia &
day. Nhu vy, vi dy, luong hitu hiéu tri lidu ciia hop chét c6 cong thire (I), cu thé
13 hop chét c6 cong thirc bét ky trong sd cac cong thic (I-IV), hoic mudi duoc
dung cia nd, 1a lugng cia tac nhan theo sang ché ma, khi cho ngudi can sir
dung, 14 du dé diéu hoa va/hodc kim him hoat tinh ctia RIP1 kinaza dén muc
tinh trang bénh ma dugc giy ra bdi hoat tinh d6 dugce giam, 1am nhe bét hodc
dugc ngén chén. Luong hop chét cy thé ma s& twong mg véi luong nhu vay sé
thay dbi tuy thudc vao céc yéu t6 nhu hop chét cu thé (vi dy, hiéu ning (pICso),
hiéu qua (ECs), va chu ky ban ré sinh hoc cta hop chét cu thé), tinh trang bénh
va muc d6 trAm trong cla nd, nhan dang (vi du, do tudi, kich thude va trong
luong) cia bénh nhan can diéu tri, nhung tuy nhién c6 thé duge xac dinh mét
cach thong thudng boi ngudi c6 hiéu biét trung binh trong linh vuc ndy. Tuong
tu, thoi gian didu tri va khoang thoi gian st dung (khoang thoi gian gitra céc lidu
dung va thoi diém st dung lidu lugng, vi dy, trudc/cling véi/sau bita an) cua hop
chét s& thay ddi theo sy nhan dang ctia dong vat c¢6 vl can diéu trj (vi dy, trong
lwong), hop chét cu thé va cac dic tinh ctia n6 (vi dy, cac ddc tinh dugc dong
hoc), bénh hodc rdi loan va mirc do trAm trong cia nd va thanh phﬁn dac trung
va phuong phap duogc s dung, tuy nhién co thé duoc xac dinh béi ngudi c6 hiéu

biét trung binh trong linh vuc nay.

"Pidu tri" hodc "qué trinh diéu tri" c6 nghia 13 it nhit 1am thuyén giam
bénh hoic rdi loan ma bénh nhan méc phai. C4c phuwong phép diéu tri dé lam
thuyén gidm bénh hodc rdi loan bao gdbm viéc st dung hop chét theo sang ché
theo bat ky cach thirc thong thuong chdp nhan dugc, vi du ngin ngira, lam cham
su phat trién, phong, didu tri hodc chita bénh hoic rdi loan do RIP1 kinaza giy

ra, nhu dugc néu trén day.
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Hop chét theo sang ché c6 thé dugc sir dung theo bét ky duong st dung
thich hop, bao gdm ca str dung toan than va st dung cuc bd. Sir dung toan than
bao gbém sir dung theo dudng miéng, st dung theo dudng ngoai duong tiéu hoa,
st dung qua da, st dung theo duong truc trang, va st dung bing cach hit. Str
dung theo dudng ngoai dudng tiéu hoa la dé chi cac duong st dung khong phai
1a trong rudt, qua da, hodc bang cach hit, va cu thé 13 bang cach tiém hoic
truyén. Str dung theo dudng ngoai dudng tidu héa bao gbm tiém hoic truyén vao
trong tinh mach, trong co, va dudi da. Hit 1a dé chi viéc str dung vao trong phdi
ctia bénh nhan, c6 thé hit qua dudng miéng hoic qua dudng mii. S&r dung cuc

bd bao gdm boi 1én da.

Hop chét theo séng ché c6 thé dugc stir dung mot 14n hodc theo ché d6 liéu
ding trong d6 sb lugng lidu ding dugc sir dung & cic khoang thoi gian thay doi
trong thoi gian xéc dinh. Vi duy, liéu ding cb thé duoc st dung moét, hai, ba, hodc
bén 1an mdi ngay. Lidu dung c¢6 thé duoc st dung cho dén khi dat dugc hiéu qua
tri liu mong mubn hodc dugc sir dung 1au dai dé& duy tri hiéu qua tri liéu mong
mudn. Ché d6 lidu dung thich hop ctia hop chét theo sang ché phu thudc vao dic
tinh dugc dong hoc cua hop chit d6 nhu sy hép thu, su phan bd, va chu ky ban
rd, ma c6 thé dugc x4c dinh boi ngudi c6 hiéu biét trung binh trong linh vyc nay.
Ngodi ra, ché d6 liéu dung thich hop, ké ca thoi gian st dung ché do nay, cua
hop chét theo sang ché phu thudc vao bénh hodc rdi loan duoc diéu tri, mirc
trAm trong cda bénh hodc roi loan dang duoc diéu tri, d6 tudi va tinh trang thé
chét ctia bénh nhan dugc didu tri, bénh sir clia bénh nhéan can dugc diéu tri, ban
chét cta liéu phap két hop, hiéu qua trj liéu mong mudn, va cac yéu td twong tu
theo sy hiéu biét va kinh nghiém cua ngudi c6 hiéu biét trung binh trong linh
vuc nay. Ngudi ¢ hiéu biét trung binh trong linh vuc ndy cling hiéu ring ché 4o
lidu dung thich hop c6 thé cin didu chinh tao ra phan tmg ctia bénh nhan ddi véi
ché d6 lidu dung hosc theo thoi gian khi bénh nhan can thay dbi. Téng liéu dung
hang ngdy nim trong khoang tir Img dén 2000mg, t6t hon 13, tong lidu dung
hang ngdy nam trong khoang tir 1mg dén 250mg.
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Pé sir dung trong qua trinh didu tri, hop chét theo sang ché 13 théng
thuong, nhung khong cin thiét, duoc phéi ché thanh duoc phim trudc khi cho
bénh nhan st dung. Do vay, sdng ché cling deé cap dén dugc phém chira hop chét

theo sang ché va mot hodc nhiéu ta duoc duoc dung.

Theo mdt phuong an, sang ché dé xuit dugc pham chira (S)-5-benzyl-N-
(5-metyl-4-o0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-
3-carboxamit (bazo ty do), va mot hodc nhiéu t4 dugc duge dung. Theo phuong
4n khac, sang ché d& xuit dugc phdm chira (S)-5-benzyl-N-(5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit,
hodc mudi dugc dung cda nd, va mot hodc nhiéu t4 duoc dugc dung. Theo
phuong an khéc, sang ché @ xuét dugc phdm chira (S)-5-benzyl-N-(5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-
carboxamit tinh thé (bazo ty do) c6 mau PXRD cta Fig. 7 va mot hodc nhiéu ta
dugc duge dung. Theo phuong an khéc, sang ché @& xuét dugc phdm chira (S)-
5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-
1,2,4-triazol-3-carboxamit tinh thé (bazo ty do) khac biét boi dit ligu nhiéu xa &
bang 1, va mdt hodc nhiéu t4 dugce duge dung. Theo mot phuong an, sang ché dé
xudt dugc phdm chtra (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit (bazo ty do) va mot hodc
nhiéu t4 dugc dugce dung. Theo phuong 4n khéc, sang ché dé xuit dugc phdm
chira (S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-
4H-1,2,4-triazol-3-carboxamit, hodc mudi dugc dung ctia nd, va mdt hoic nhiéu

ta dugc dugc dung.

Duoc phim theo sang ché co thé dugc didu ché va duge dong thanh dang
khéi trong d6 luong hitu hidu ctia hop chét theo sang ché co thé duge 14y ra va
sau d6 dua cho bénh nhin duédi dang bot, xird, va dung dich dé tiém. Theo cach
khac, duge phim theo sang ché c thé duge diéu ché va dugc bao géi & dang
lidu dung don vi. DPé dung theo dudng miéng, vi du, mdt hogc nhiéu vién nén

ho#c vién nang c6 thé duogc st dyng. Liéu luong cta dugc pham chira it nhat
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luong hitu hiéu tri li€u cta hop chét theo sang ché (tic 13, hop chét ¢6 cong thirc
(D), cu thé 13 hop chét c6 cong thirc bét ky trong sd cac cong thirc (I-1V), hodc
mudi, cu thé 12 mudi duoc dung, ciia nd). Khi duge bao ché & dang lidu dung

don vi, dugc phdm c6 thé chira tir Img dén 1000mg hop chit theo sang ché.

Nhu dugc d& xuét & day, dang lidu ding don vi (dugc phdm) chita tir 1mg
dén 1000mg hop chét theo sang ché c6 thé duoc sir dung mét, hai, ba, hogc bbn
1An mdi ngay, tét hon 12 mdt, hai, hodc ba 1dn mdi ngdy, va tot hon nita 13, mot
hodc hai 14n mdi ngay, d8 tién hanh diéu tri rdi loan hodic bénh do RIP1 kinaza
gdy ra. |

Duoc phim theo sing ché cu thé chira mot hop chét theo séng ché. Tuy
nhién, theo céc phuong 4n cu thé, dugc phim theo séng ché chira nhiéu hon mét
hop chét theo sang ché. Ngoai ra, dugc phim theo sang ché c6 thé tiy ¥ con

chita mdt hogic nhiéu céc hop chét hoat dugc bd sung.

Nhu duge sir dung trong ban md ta nay, "t duge dugc dung" c6 nghia la
nguyén li€u, thanh phan hosc chét din thudc c6 & dang dinh trude hodc bén véi
thanh phan nay. Mdi t4 dugc phai twong thich véi cac thanh phén khéc ctia duge
phém khi duoc tron 13n dén muc tranh dugc sy twong tdc ma hau nhu s& 1am
giam hiéu qud cua hgp chét theo sang ché khi cho bénh nhan st dung va cac
twong tdc ma s& lam cho dugc pham khong dugc chip nhan vé& mat dugc ly.
Ngoai ra, mbi t4 dugc phai c6 dd tinh khiét dii cao dé 1am cho né chép nhén

duoc vé mit dugc ly.

Hop chét theo sang ché va t4 dugc duge dung hodc céc ta dugc s& duge
bao ché thanh dang lidu ding dé cho bénh nhén st dung theo dudng st dung
mong mudn. Dang liéu ding thong thudng bao gbm cac dang 1iéu dung phu hop
cho (1) st dung theo dudng miéng nhu vién nén, vién nang, vién nén dai, vién
tron, vién det, dang bot, dang xi-r0, cdn ngot, huyén phu, dung dich, nhii tuong,
tai thube, va vién nhén; (2) st dung theo dudng ngoai dudng tiéu héa nhu dung
dich vo tring, huyén pht, va bdt hoan nguyén; (3) st dung qua da nhu tdm dén

qua da; (4) st dung theo duong truc trang nhu vién thudc dan; (5) hit nhu khi
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dung va dung dich; va (6) st dung cuc bo nhu dang kem, thubc m&, thube xurc,

dung dich, thudc nhio, dang phun, dang bot, va dang gel.

T4 dugc dugc dung thich hgp thay dbi phu thudc vao dang lidu ding cu
thé dugc chon. Ngoai ra, t4 duge duge dung thich hop ¢6 thé dugc chon theo
chirc nang ma ching c6 thé dong gop trong duge phdm. Vi du, t& duoc dugc
dung c6 thé duogc chon vi chung cé kha ning tao diéu kién thuan loi cho sy san
xut céc dang liéu ding dong nhit. T4 duoc duge dung cé thé duge chon vi
chung c6 kha néng tao diéu kién thuén loi cho su san xuét cac dang lidu ding 6n
dinh. T4 dugc duoc dung co thé dugc chon vi ching c6 kha ning tao didu kién
thuén lgi cho su mang hodc van chuyén hop chét hodc hop chit theo sang ché
khi cho bénh nhén st dung tir mot bd phén, hodc mdot phén cta co thé, dn bd
phén khéc, hodc phén khéc cta co thé. T4 duoc duoc dung co thé dugc chon vi

ching c6 kha ndng lam tang sy hai long ctia bénh nhan.

T4 duge duge dung thich hop bao gdm cac loai t4 dugc sau diy: chét pha
loéng, chét don, chit két dinh, chét gy 14, chét lam tron, chét truot, tdc nhan tao
hat, chat phu, chét 1am uét, dung méi, ddng dung moi, tic nhan tao huyén phu,
chét tao nhi, chét 1am ngot, chét tao huong, chit chin mui, chit tao mau, tac
nhan chéng két khéi, chét gitlr 4m, tac nhan tao chelat, chit déo hoa, tac nhan gia
ting d6 nhot, chit chéng oxy hoa, chét bio quan, chét 1am 6n dinh, chét hoat
dong bé mit, va chat dém. Ngudi co hiéu biét trung binh trong linh vuc nay hiéu
ring cac t4 dugc dugc dung c6 thé c6 nhiéu hon mot chirc ning va cb thé c6 cac
chtrc ning khic phu thudc vao viéc cé bao nhiéu t4 dugc trong ché phidm va céc

thanh phan ndo c6 mit trong ché pham.

Ngudi c6 hiéu biét trung binh va k§ ning trong linh vuc nay c6 thé lva
chon t4 duoc dugc dung thich hop véi cac lugng thich hop dé str dung trong
sang ché. Ngoai ra, c6 mot s6 ngudn ma cé gia tri d6i v6i ngudi ¢ hidu biét
trung binh trong linh vuc nay ma d& cap dén cac ta duge duge dung va cé thé 1a
hitu ich trong viéc lya chon ta dugc duge dung thich hop. Vi dy, bao gém

Remington's Pharmaceutical Sciences (Mack Publishing Company), The
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Handbook of Pharmaceutical Additives (Gower Publishing Limited), va The
Handbook of Pharmaceutical Excipients (the American Pharmaceutical

Association va the Pharmaceutical Press).

Dugc phim theo sang ché dugc bao ché bing cach st dung céc k¥ thuat
va cac phuong phap da biét di v6i nguoi c6 hidu biét trung binh trong linh vyc
nay. Mot s phuong phap thong thuong dugc st dung trong linh vuc dugce dé
cap trong Remington’s Pharmaceutical Sciences (Mack Publishing Company).
Do vay, phuong an khac theo sang ché 1 phuong phap bao ché duge phim bao
gdm budce tron (S)-5-benzyl-N-(5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2 4-triazol-3-carboxamit tinh thé
(bazo ty do) ¢6 mau PXRD cuia Fig. 7 véi mot hodc nhiéu t4 duoc duge dung.
Theo phuong &n khac, sang ché dé xuit phuong phap bio ché dugc phdm bao
gbém budce tron (S)-5-benzyl-N-(5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-4H-1,2,4-triazol-3-carboxamit tinh thé
(bazo tu do) khac biét & dit liéu nhiéu xa & bang 1, véi mot hodc nhiéu t4 duge

dugc dung.

Theo mot khia canh, sang ché @& cép dén dang liéu dung ran theo dudng
miéng nhu vién nén hodc vién nang chira lugng hitu hiéu cua hop chét theo sang
ché va chét pha logng hodc chét don. Chét pha lodng va chét don thich hgp bao
gc‘A)rn lactoza, sucroza, dextroza, manitol, sorbitol, tinh bdt (vi dy, tinh bdt ngd,
tinh bdt khoai tiy, va tinh bot dugc gelatin hoa so bf), xenluloza va cac dan
xuét ctia nd (vi du, xenluloza vi két tinh), canxi sulfat, va canxi phosphat diaxit.
Dang liéu ding rén theo dudng miéng c6 thé con chira chit két dinh. Cac chét
két dinh thich hop bao gbm tinh bdt (vi du, tinh bot ngd, tinh bdt khoai tay, va
tinh bot dugc gelatin héa so bd), gelatin, acaxia, natri alginat, axit alginic,
tragacanth, gdm gua, povidon, va xenluloza va céc dan xuét ctia n6é (vi du,
xenluloza vi két tinh). Dang liéu dung rén theo duong miéng cé thé con chua
chét gy r. Chét gy ra thich hop bao gbm crospovidon, natri tinh bdt glycolat,

croscarmeloza, axit alginic, va natri carboxymetyl xenluloza. Dang liéu dung
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rén theo dudng miéng c6 thé con chira chét 1am tron. Chéit 1am tron thich hop

bao gém axit stearic, magie stearat, canxi stearat, va bot talc.
Vi du thwe hién sang ché

Sang ché dwoc minh hoa boi cc vi du sau ddy. Cac vi du nay khong
nhdm giéi han pham vi ctia séng ché, ma chi nhim dua ra cac chi dan cho ngudi
c¢6 hiéu biét trung binh trong linh vuc nay dé didu ché va st dung hop chét,
thanh phén, va phuong phép cia sang ché. Trong cac phuong 4n cu thé clia sang
ché duogc d& cap, ngudi c6 hiéu biét trung binh trong linh vuc nay hiéu ring c6
thé tién hanh nhidu thay ddi va cai bién khac nhau ma khéng nim ngoai tinh
thdn va pham vi ctia sang ché.

Céc phan tmg duoc dé cap ¢ day c6 thé duogc ap dung dé tao ra hop chit
theo sang ché c6 nhidu nhém thé khac nhau (vi dy, R', R?, v.v..), nhu dugc dinh
nghia & day. Nguoi co hiéu biét trung binh trong linh vuc nay hidu ring néu
phin tir thé cu thé khéng tuong thich véi cac phuong phép tbng hop duoc dé
cap trong ban mo ta nay, phén tir thé nay co thé duoc bao vé bdi nhém bao vé
thich hop ma bén véi cac didu kién phan tmg. Nhém bao vé c6 thé duoc loai bd
& thoi gian thich hop trong chudi phan tmg dé tao ra hop chét trung gian mong
mudn hodc hop chét dich. CNhém bao vé thich hop va phuong phép béo vé va
loai nhém bao vé cho phan tir thé khac nhau bing céch sir dung nhém bao vé
thich hop 1a da biét dbi voi nguoi co hiéu biét trung binh trong linh vuc nay; vi
du vé& ching c6 thé dugc tim thdy trong T. Greene va P. Wuts, Protecting
Groups in Chemical Synthesis (3rd ed.), John Wiley & Sons, NY (1999).

Tén cho hop chét trung gian va hop chét cudi dugc dé cap trong ban mé
ta ndy dugc dit bing cach st dung phin mém chuong trinh dit tén ACD/Name
Pro V6.02 ciia Advanced Chemistry Development, Inc., 110 Yonge Street, 14™
Floor, Toronto, Ontario, Canada, M5C 1T4 (http://www.acdlabs.com/) hodc
chuong trinh dat tén & ChemDraw, Struct=Name Pro 12.0, 1a mot phﬁn cua
ChemBioDraw Ultra, cta CambridgeSoft. 100 CambridgePark Drive,
Cambridge, MA 02140 USA (www.cambridgesoft.com).
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Ngudi ¢6 hidu biét trung binh trong linh vuc niy hidu ring trong cac
truong hop cu thé, cic chuong trinh nay c6 thé d3t tén cho hop chét duoc md ta
chu trac duéi dang tautome ctia hop chat do. Can hidu ring dbi v6i hop chit da
dugc dit tén hodic hop chét da duge mo ta chu trac déu bao gdm tat ca cac

tautome ctia cac hop chét d6 va hdn hop bét ky ciia tautome ctia no.

Trong phin mo ta thyc nghiém sau day, cdc chit viét tit sau c6 thé dugc

st dung;:
Chir viét tat Nghia
AcOH axit axetic
aq chira nudc
BOC, tBOC tert-butoxycacbonyl
nude mudi dung dich natri clorua bdo hoa
BuOH butanol
CDCl; clorofom dugc doteri hoa
CDI 1,1'-cacbonyldiimidazol
CH,Cl, hoac DCM metylen clorua hodc diclometan
CH;CN hodc MeCN | axetonitril
CH;NH, metylamin
d ngay
DAST dietylaminoluu huynh triflorua
DCE 1,2-dicloetan
DCM 1,2-diclometan
DIEA hodc DIPEA diisopropyl etylamin
DMA dimetylaxetamit
DMAP 4-dimetylaminopyridin
DMF N,N-dimetylformamit
DMSO dimetylsulfoxit
EDC 1-etyl-3-(3-dimetylaminopropyl) carbodiimit
equiv duong lugng
Et etyl
Et;N hodc TEA trietylamin
Et,O dietyl ete
EtOAc etyl axetat
FCC sc ki cot tia chdp
h, hr gio
HATU O-(7-Azabenzotriazol-1yl)-N,N,N’,N -
tetrametylyroni hexaflophosphat
HCl axit clohydric
HPLC sic ki 16ng hiéu ning cao
IC] iot monoclorua
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i-Pr,NEt N’,N’-diisopropyletylamin

KO#-Bu kali tert-butoxit

KOH kali hydroxit

LCMS phd khdi-sic ki 16ng

LiHDMS lithi hexametyldisilazit

LiOH lithi hydroxit

Me metyl

MeOH hoic CH;0H | metanol

MgSO, magie sulfat

min phut

MS pho khoi

uw vi song

NaBH, natri bohydrua

Na,CO; natri cacbonat

NaHCO; natri bicacbonat

NaOH natri hydroxit

Na,SOq4 natri sulfat

NBS N-bromosucxinimit

NoH, hydrazin

NH,Cl amoni clorua

NH,OH amoni hydroxit

NiCl,*6H,0 niken (II) clorua hexahydrat

NMP N-metyl-2-pyrolidon

NMR cdng hudng tur hat nhan

Pd/C paladi trén cacbon

Ph phenyl

POCl; phosphoryl clorua

PSI luc tinh theo pao trén inso vudng (pound-force
per square inch)

rm hodc hon hop rxn | hén hgp phan ng

rt nhiét do trong phong

satd. bao hoa

sm chét ban dau

TEA thietylamin

TFA axit trifloaxetic

THF tetrahydrofuran

TMEDA tetrametyletylendiamin

TMSI trimetylsilyl iodua

TMSN; trimetylsilyl azit
2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinan-

T3P L
2,4,6-trioxit

tr hodc Rf thoi gian luu tra
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Vi du diéu ché 1

Axit (S)-2-((tert-butoxycacbonyl)amino)-3-(2-nitrophenoxy)propanoic

>,
o OH
o J F. NaH O)\l;lH
HN._O D - Y on
g ON

K L,

Huyén phu chira natri hydrua (9,75g, 244mmol) trong DMF (250 mL)
dugc bd sung tir tir dung dich chira axit (S)-2-((tert-butoxycacbonyl)amino)-3-
hydroxypropanoic (25g, 122mmol) trong 50mL DMF trong 10 phut ¢ 0°C. Sy
thoat khi manh duogc quan sat. Khi su thoat khi két thtc, 1-flo-2-nitrobenzen
(12,85mL, 122mmol) dugc bd sung tir tir & 0°C. Hon hop phéan tng nay dugc
cho khudy & nhiét do trong phong trong 16 gid. Hoén hop phan tmg dugc phan
tach gifta etyl axetat (1000mL) va dung dich HCI 0,5M (1000mL). Cac 16p nay
duoc tach, 16p hitu co duge rira bing nude (3 x 400mL), nude mudi (400mL),
va ¢6 dudi 4p sudt giam dé tao ra san phim thd. Hop chat thd duogc tinh ché
béang cot gel silic oxit st dung 0-10% MeOH trong DCM dé thu duoc axit (S)-2-
((tert-butoxycacbonyl)amino)-3-(2-nitrophenoxy)propanoic (32g, 76mmol, hiéu
sudt 62,3%) dudi dang chat ban rn mau vang hoi d. 1H NMR (400 MHz,
CDCls) d ppm 7,88 (dd, J=8,46, 1,64 Hz, 1 H), 7,52 - 7,61 (m, 1 H), 7,06 - 7,15
(m, 2 H), 5,68 (br. d., 1 H), 4,75 (br. s., 1H), 4,60 - 4,72 (m, 1 H), 2,07 (s, 2 H),
1,48 (s, 9 H). MS (m/z) 325,13 (M-H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan dé muc dugc tdng hop bing cach sir dung phuong phép

tuong tu voi phuong phép néu trén.

>|\0 ﬁ\o >LO ' >Lo
O)\%IH o)\r%m o)\r;u-i O)\NH

OH
(Y 0
oL
MeOZS NOZ

OH

oA
FsC NO, \C[N o,

NOH
[6)

H
O O
% NO,
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-4
T

0
o™ 4 O)\NH o O)\NH 02\’;‘”
OH Y i OH A_OH
o o X
Z N0, - T NO, E NO, Br NO,
>Lo j\o >Lo ﬂ\o
07 "NH O)\NH OAI%IH 0)\’%”"

(o]
(0]
o o 02\2‘” OiN\Hn/oH
a o o ac
(o] (o]

g{jo o MeO. O O 0O O o : o) o ? 5
‘<\:j)_‘q NO, ‘«S’EJC[NOZ o}N’\WN)i:[N()z y ;?\I/Q:Noz | jN NG
Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan dé muc dugc tdng hop st dung axit (S)-3-amino-2-((tert-
butoxycacbonyl)amino)-propanoic nhu dugc dé cap boi Scott B. Hoyt et. al.

trong cong bd don québc t& s WO 2008/106077.
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Vi du di€u ché 2

Axit (S)-3-(2-aminophenoxy)-2-((tert-butoxycacbonyl)amino)propanoic

>Li >
oW o*r;m
Y H,, Pd/C WOH
o0
X CrC e
NO, NH,

Dung dich chta axit (S)-2-((tert-butoxycacbonyl)amino)-3-(2-
nitrophenoxy)propanoic (32g, 98mmol) va Pd/C (2,82g, 2,65mmol) trong
metanol (500mL) s& dung thiét bi Parr dugc hydro héa véi 60 PSI & nhiét do
trong phong trong 2 gid. TLC (10% MeOH trong DCM; Rf: 0,4) thé hién sy
chuyén héa hoan toan tit ca chét ban dau va hdn hop phéan tmg duge loc qua
dém xelit. Bém xelit dugc rira b%mg metanol (130mL, 3 14n) va phén loc két hop
duge 6 d& thu dugc  axit  (S)-3-(2-aminophenoxy)-2-((tert-
butoxycacbonyl)amino)propanoic (32g, 95mmol, hiéu sudt 97%) dudi dang chét
ban rdn mau niu nhat. Phan cin dugc st dung & budc ké tiép ma khong can tinh
ché thém. 'H NMR (DMSO-dg) &: 7,42 (br. s., 1H), 6,74 (d, J = 7,1 Hz, 1H),
6,64 - 6,70 (m, 1H), 6,57 - 6,62 (m, 1H), 6,47 (td, J = 7,6, 1,6 Hz, 1H), 4,40 (d, J
=4,3Hz, 1H), 4,24 (dd, ] = 9,5, 4,9Hz, 1H), 4,00 (dd, J = 9,6, 3,5Hz, 1H), 1,41 (s,
9H). MS (m/z) 295,19 (M-H"), 222,15 (nhém -tBuO).

Hop chét trung gian sau d4y duoc sit dung cho quy trinh bao ché hop chit
vi du duge néu & phin dé muc dugc tong hop bing céch st dung phuong phép

tuwong tu voi phuong phép dugc néu ¢ trén.
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Vi du diéu ché 3

(S)-tert-butyl (4-ox0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat
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(o]
o)\UH
™
HATU

C[o 0 @(oz ,,,,, z?_‘_‘}L

Dung dich chtra axit (S)-3-(2-aminophenoxy)-2-((tert-
butoxycacbonyl)amino)propanoic (23g, 78mmol) va DIPEA (14,91mL,
85mmol) trong DMSO (230mL) dugc khudy trong moi trudng nito & 10°C dugc
bd sung HATU (29,5g, 78mmol) ting phén trong 15 phut. Hon hop phén tng
dugc khudy & nhiét do trong phong trong 16 gid. Phan timg duoc t6i véi nude
(900mL) (dén dén sy hinh thanh chit rin) va duoc khudy & 18°C trong 20 phut.
Chét rn thu dugc duoc loc, rira bang nude du (3 14n) va 1am kho trong chan
khong (chéan khong cao) dé thu dugc (S)-tert-butyl (4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (18g, 61,6mmol, hi¢u sut 79%)
dudi dang chét rdn mau nau nhat. TLC: 50% EtOAc trong hexan; Rf: 0,55. 1H
NMR (400 MHz, DMSO-d6) d ppm 9,92 (s, 1H), 6,99 - 7,21 (m, SH), 4,17 -
4,45 (m, 3H), 1,36 (s, 9H). MS (m/z): 179,16 ((M-BOC] + H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duge néu & phin d& muc dugc tbng hop bang cach sir dung céc phuong

phép tuong tu véi phuong phap duge néu & trén day.

o 0 0 )
NESE % Oy i
FsC
Meosz )\\O 3 Ty N)LO HN ‘uy N)X\O "y N)X\O
N HN N H HN H
H /\v 0 (0]
o]
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Vi du diéu ché 4

(S)-tert-butyl (7-flo-5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-

yl)carbamat
o
OL O  MelKCO ?
F/Q/ + KoCO3 F
""’N)\\O N ""'N)L o
HN—(" "N /& / H /&
0
0

Huyén phu chira (S)-tert-butyl (7-flo-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (0,89g, 2,70mmol) va K,COs
(0,392g, 2,84mmol) trong DMF (10,0mL) ¢ nhiét d¢ trong phong dugc b sung
dung dich chira Mel (0,161mL, 2,57mmol) trong DMF. Hon hop phan tmg dugc
khudy & nhiét d trong phong qua dém, sau d6 0,74 duwong luong bd sung clia
Mel va K,CO; dugce bd sung va phan tmg dugc gidm sét béi LCMS. Hon hop
phan tng dugc pha lodng véi EtOAc, sau d6 rira bang nudc (2x), dung dich
NH,Cl bio hoa va nudc mudi. Pha hitu co dugce ¢b trong chan khong, sau d6

tinh ché bing FCC [EtOAc/Hex: 15-50%] dé thu dugc san phim mong mubn
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(640 mg, 76%). "H NMR (DMSO-dy) 8: 7,44 (dd, J = 9,9, 3,0Hz, 1H), 7,17 -
7,25 (m, 2H), 7,10 (td, J = 8,5, 3,0Hz, 1H), 4,23 - 4,42 (m, 3H), 3,28 (s, 3H),
1,35 (s, 9H). MS (m/z) 211,1 ((M-BOC] + H").

Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du dwoc néu & phan d&& muc duoc tdng hop béng cach st dung cc phuong

phép twong tu véi phuong phap dugc néu trén day.
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Vi du diéu ché 5
(S)-tert-butyl (5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-
yl)carbamat

o
Q/O ())L Mel, Cs,CO3 Q/ SL
wmp” 0
HN\‘?‘""N 3 N~ N )V
H /\\ /
Y o

Dung dich chura (S)-tert-butyl (4-oxo0-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (30g, 108mmol) va Cs,CO;
(49,2g, 151mmol) trong DMF (300mL) dugc khudy trong méi trudng nito &
nhiét do trong phong duoc bd sung tir tir metyl iodua (8,09mL, 129mmol) trong
15 phut. Hdn hop phan tmg duge khudy & nhiét d trong phong trong 16 gio.
TLC (30% EtOAc trong hexan; Rf: 0,4) thé hién phan tng hoan thanh. Hon hop

phan tmg dugc rét vao trong nudce lanh (1500mL) tao ra chét rén, chét rén thu
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duoc duoc loc, khéi loc dugc rira béng nudc (hai 14n) va lam khé trong chan
khéng dé thu dugc hop chit tho. Hop chét tho nay duoc nghién véi 5% Et,0
trong hexan (300mL) dé thu duoc (S)-tert-butyl (5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (19g, 62,7mmol, hi¢u sut
58,1%) dudi dang chét rdn mau nau. 'H NMR (DMSO-dg) 8: 7,47 (dd, 1 =7,7,
1,6Hz, 1H), 7,23 - 7,33 (m, 2H), 7,14 - 7,21 (m, 2H), 4,25 - 4,41 (m, 3H), 3,28
(s, 3H), 1,34 (s, 9H). MS (m/z) 193,33 ((M-BOC] + H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duge néu & phan d& muc duge tdng hop bing céch sir dung phwong phép

tuong tu véi phuong phap dugc néu trén day.

Vi du diéu ché 6

(S)-3-amino-7-flo-2,3-dihydrobenzo[b][ 1,4]oxazepin-4(5H)-on trifloaxetat

o @ .
/@ " INH o /@ ..... NH2 TFA
F
F N TFA Nl

Huyén phu chira (S)-tert-butyl (7-flo-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (105,0mg, 0,354mmol) trong
DCM (1,5mL) duoc bd sung TFA (0,191mL, 2,48 i mmol). Phan tng tré nén gan
nhu ddng nhat ngay tirc thi va dugc cho khudy & nhiét d6 trong phong va dugc
giam sat boi LCMS.(khoang 2 gi®). Phan tng dugc pha lodng véi etyl ete sau do
duoc cd dudi ap suét giam (lap lai 3 14n) @8 tao ra san phdm mong mudn duéi
dang mudi TFA. Mau duoc dong séi mot 14n véi toluen. Sy khoi phuc dinh

luong dugc gia dinh.
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Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du dugc néu & phin d&& muc dugc tbng hop bang cach st dung cac phuong

phap tuong tu véi phuong phap dugce néu trén day.

0 0. o)
o}
Me0,S \9 " E N “"NH, /N ““NH, /N “"NH,
/N ( / 0 0 0

“NH,

O, O (o} o 0]
Br Cl
-0 N "N Ha /N “NH, N Ny Hy /N "NHz
70 o) 2 ¢
o o 0 °
M602S F3C , "y “NH
HN uu,NH2 HN "'NH2 HN NH, HN 2
0 0 °

o)
(o) MeO
0 o
wo Y .., S
HN ‘NH2 HN Yy NH2 HN\QM"NHz F HN m,,NH2
° 0 0 )
o N
—0 HN—” ““NHz HN—¢” ““NHz HN—” ““NH; HN\\; "NH,
0 o) 0 S

H (0]
N H N R NN
_ — , = N
iy ny o NH
HNQ NH, HN\Q NH, c HN NHy /N 2 ) o}
o o) 0 0

N H

o] m mNH, m “NH, o N/r \—N

L oI oy

NN, H o) o o N~ N N "NH,
H o) N (0] (0]

Vi dy diéu ché 7

4,5-dihydro-1H-benzo[b]azepin-2(3H)-on

o o)

Dung dich chita 3,4-dihydronaphtalen-1(2H)-on (4,55mL, 34,2mmol)
trong axit metansulfonic (40mL) dugc 1am ngudi trong bé nudc da/nude mudi
dugc bd sung natri azit (2,5g, 38,5mmol) trong 5 phén trong 15 phut. Giam muc
thoét khi. Hn hop duoc khudy dugc 1am ngudi trong 15 phat, sau d6 ¢ nhiét do

-76-



25464

trong phong trong 30 phuat. Phan Umg dugc rét 1én trén bang va khudy trong 10
phut. Chét rén thu dugc duoc loc, rira véi nudc va hexan, va 1am khd dé tao ra
6,10g chit rin c¢6 mau nau vang. "HNMR (DMSO-dg) 6: 9,51 (br. s., 1H), 7,16 -
7,29 (m, 2H), 7,04 - 7,12 (m, 1H), 6,96 (d, J = 7,6Hz, 1H), 2,68 (t, J = 6,8Hz,
2H), 2,04 - 2,19 (m, 4H); MS (m/z) 162,0 (M+H").

Hop chét trung gian sau ddy duoc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan @& muc dugc tbng hop bing cach sir dung phuong phép

tuong tu véi phuong phép dugce néu trén day.

H © H o H © H O
H © H O H ©O F H O

Vi du diéu ché 8

3-iodo-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on

m TMEDA, TMSI, I, ml

N 0

Hon hop gdm  4,5-dihydro-1H-benzo[blazepin-2(3H)-on  (10,6g,
65,8mmol) trong DCM (150mL) dugc lam ngudi trong bé nudc déa/nude duge
bd sung TMEDA (29,8mL, 197mmol), sau d6 b6 sung tir tr TMSI (26,9mL,
197mmol) trong 20 phiit. Hon hgp duge khudy duoc 1am nguoi trong 60 phut,
iot (25,03g, 99mmol) dugc bd sung va hdn hop duoc khudy duoc lam ngudi
trong 60 phut nita. Phan tmg dugc t6i v6i 5% NayS;03 va khudy 15 phit. Chét
rén thu duogc duge loc va 1am kho dé tao ra 11,3g chét rin mau nau vang. Céc
16p cuia phén loc duge tach. Lép hitu co duge cd thanh chét rén, dugc nghién
trong dietyl ete va chéit rdn dugc loc va 1am kho dé tao ra 5,52¢g chit rén mau

nau séng (hiéu suét 87%, ca hai mé). "H NMR (DMSO-dg) &: 9,93 (s, 1H), 7,22 -
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7,30 (m, 2H), 7,09 - 7,17 (m, 1H), 6,99 (d, T = 7,3Hz, 1H), 4,63 (dd, J = 9,1,
6,8Hz, 1H), 2,52 - 2,81 (m, 4H); MS (m/z) 288,0 (M+H").

Hop chét trung gian sau ddy duge st dung cho quy trinh bao ché hop chét
vi du duge néu & phan d& muc dugc tbng hop bing cach sir dung phuong phap

tuwong tu voi phuong phap dugce néu trén day.

| | ] | |
A SO AL O Mem
H O H © H O H 0 E N 0
F Cl Br FsC F. Cl
N N N N
N o N o H © H O F H O £ H O

Vi du diéu ché 9

3-amino-4,5-dihydro-1H-benzo[bJazepin-2(3H)-on
Budc 1: NaN;

N Budc 2: Nhwa PPh; N

o

Budc 1: Dung dich chira 3-iodo-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on
(16,8g, 58,5mmol) trong N,N-dimetylformamit (DMF) (100mL) dugc bb sung
natri azit (4,57g, 70,2mmol) (phat nhiét yéu) va hdn hop duoc khudy & nhiét do
trong phong trong 1 gid. Két tia dugc tao ra sau 30 phut. Nude da dugce bb sung
vao phan ung va sau d6 dugc pha lodng véi 300mL nude. Nhiéu chét rén duoc
két tia va hdn hop dugc khudy trong 10 phut. Chét rén mau nau vang duoc loc,
rira véi nude va duogce sir dung ludn & bude tiép theo (khong duge 1am khé béi vi
bude tiép theo c6 nudc). Luong nhd dugc 1am khd dé phan tich HNMR. 'H
NMR (DMSO-dg) 8: 10,05 (s, 1H), 7,20 - 7,33 (m, 2H), 7,06 - 7,17 (m, 1H),
7,00 (d, J = 7,8Hz, 1H), 3,89 (dd, J = 11,6, 8,1Hz, 1H), 2,65 - 2,81 (m, 2H), 2,41
(tt, J = 12,7, 7,8Hz, 1H), 2,04 - 2,17 (m, 1H); MS (m/z) 203,0 (M+H").

Budce 2: Dung dich chtra 3-azido-4,5-dihydro-1H-benzo[b]azepin-2(3H)-
on trong THF (120mL) duoc bd sung 1,0mL nuéc va nhya PPh; (21,5g, tai
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3mmol/g, 1,1 duong lugng, 64,4mmol, Aldrich). Khudy & nhiét d trong phong
trong 20 gio. Phan tmg dugc loc dé loai bo nhua, rira voi THF va phén loc duoc
¢d. Chét rén duge nghién trong DCM 10%/dietyl ete, duoc loc va lam kho dé tao
ra chit rin mau nau vang (9,13g, hidu sudt 85% cho ca 2 budc). 'H NMR
(DMSO-dg) 8: 9,68 (br. s., 1H), 7,18 - 7,29 (m, 2H), 7,04 - 7,13 (m, 1H), 6,96 (d,
J =7,8Hz, 1H), 3,13 (dd, J = 11,4, 7,8Hz, 1H), 2,55 - 2,70 (m, 2H), 2,27 (tt, ] =
12,9, 7,7Hz, 1H), 1,70 - 1,83 (m, 1H), 1,62 (br. s., 2H); MS (m/z) 177,0
(M+H).

Hop chét trung gian sau ddy duge st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan d& muc dugc tbng hop bang cach sir dung phuong phép

tuong tu v4i phuong phap dugc néu trén day.

F N cl N (o) N Br Me
H 0 H O ] H o N I W%
F Cl Br- FiC F Cl
RO H o H 0 N Yo £ H O F R O

Vi du diéu ché 10

(S)-3-amino-4,5-dihydro-1H-benzo[b]azepin-2(3H)-

Q

X
' NH, HO @\/\/2 ----- NH,

o N
OIHOH (0]

on N o

Dung dich chita 3-amino-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on
(24,1g, 127mmol) trong isopropanol (300mL) & 70°C dugc bd sung axit L-
pyroglutamic (16,42g, 127mmol). Tién hanh khudy trong 30 phit. B6 sung thém
400mL isopropanol dé tao didu kién cho qu4 trinh khudy. Sau d6, 2-hydroxy-5-
nitrobenzaldehyt (0,638g, 3,82mmol) dugc bd sung va hén hop duoc khudy &
70°C trong 3,5 ngdy. Hén hop duge 1am ngudi dén nhiét d6 trong phong, chét

ran dugc loc, rira véi isopropanol va hexan. Chat ran dugc lam khoé dé tao ra
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chét rin mau nau vang dudi dang mudi cta axit pyroglutamic (33g, 84%). Yoee =

97,4% @ 220nm va 97,8% @ 254nm. MS (m/z) 177,0 (M+H").

(S)-3-amino-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on, mubi cua axit
pyroglutamic (33g) dugc bazo hoa bing lugng tbi thiéu cia NH,OH dam dic va
chiét bing DCM bén 1an. Lép hitu co két hop duoc co thanh chét rén ma duogc
nghién trong dietyl ete, dugc loc va lam kho d8 tao ra chit rén mau niu
vang/mau cam nhat dudi dang bazo tu do (19,01g, 81%). 'H NMR (DMSO-dg)
§: 9,70 (br. s., 1H), 7,17 - 7,30 (m, 2H), 7,05 - 7,13 (m, 1H), 6,96 (d, J = 7,8Hz,
1H), 3,15 (dd, J = 11,5, 8,0Hz, 1H), 2,56 - 2,73 (m, 2H), 2,28 (tt, J = 12,9,
7,6Hz, 1H), 2,04 (br. s., 2H), 1,69 - 1,83 (m, 1H); MS (m/z) 177,0 (M+H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan d& muc dugc tdng hop bang cach st dung phuong phép

tuong tu véi phuong phap duge néu trén day.

H © H ©0 H o g H O
F. cl Br- F3C F. cl
----- o SO O O e O O e
N N N N
H o o N H o H ‘o NN

Vi dy diéu ché 11
(S)-3-amino-1-metyl-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on, mudi HCI

Bude 1: BOC,0, TEA
Budce 2: Mel, Cs,CO3 N

% Bude 3: HCl/dioxan o

Buéc 1: Hén hop gdm (S)-3-amino-4,5-dihydro-1H-benzo[b]azepin-
2(3H)-on (0,615g, 3,49mmol) trong DCM (20mL) dugc b6 sung TEA
(0,730mL, 5,24mmol) va BOC,0 (0,851mL, 3,66mmol). Phan ung dugc khqu
& nhiét do trong phong trong 1 gid, pha lodng voi nude va cac 16p duge tach.

L6p hiru co duge cd va lam kho dé tao ra 950mg (S)-tert-butyl (2-0x0-2,3,4,5-
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tetrahydro-1H-benzo[b]azepin-3-yl)carbamat dudi dang chét rén mau tring nhat.
'H NMR (DMSO-dg) &: 9,71 (s, 1H), 7,22 - 7,30 (m, 2H), 7,08 - 7,15 (m, 1H),
6,95-7,03 (m, 2H), 3,87 (dt, J = 12,1, 8,2Hz, 1H), 2,61 - 2,70 (m, 2H), 2,19 (ddd,
J = 12,0, 8,0, 4,0Hz, 1H), 2,01 - 2,12 (m, 1H), 1,34 (s, 9H); MS (m/z) 277
(M+H").

Budc 2: Hon hop clia xesi cacbonat (1,592g, 4,89mmol) va (S)-tert-butyl
(2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat (950mg,
3,40mmol) trong N,N-dimetylformamit (DMF) (10mL) duoc bb sung iodometan
(0,262mL, 4,19mmol). Phan tmg dugc khudy & nhiét d6 trong phong trong 20
gi®, sau d6 nudc (30mL) dugc bd sung va hén hop duoc khudy manh trong 15
phut. Chét rin thu duge duoc loc, rira véi nudc va hexan va 1am kho dé thu duoc
800mg (S)-tert-butyl (1-metyl-2-oxo0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat dudi dang chit rdn mau tréng nhat. 'H NMR (DMSO-dy) 8: 7,34 -
7,39 (m, 2H), 7,29 (d, J = 7,3Hz, 1H), 7,18 - 7,24 (m, 1H), 7,03 (d, J = 8,6Hz,
1H), 3,86 (dt, J = 11,6, 8,3Hz, 1H), 3,27 (s, 3H), 2,60 - 2,66 (m, 2H), 2,01 - 2,13
(m, 2H), 1,33 (s, 9H); MS (m/z) 291 (M+H").

Budc 3: Dung dich chira (S)-tert-butyl (1-metyl-2-oxo0-2,3,4,5-tetrahydro-
1H-benzo[b]azepin-3-yl)carbamat (800mg, 2,73mmol) trong DCM (20mL) dugc
bb sung HCI (4,0M trong dioxan) (4,0mL, 16,00mmol). Hdn hop duoc khudy &
nhiét do trong phong trong 1,5 gid, sau d6 dugc c6 va lam kho dé thu duoc
670mg HCl mudi cta (S)-3-amino-1-metyl-4,5-dihydro-1H-benzo[b]azepin-
2(3H)-on duéi dang chét rén mau nau vang. '"H NMR (DMSO-dg) &: 8,33 (br. s.,
3H), 7,39 - 7,43 (m, 2H), 7,36 (d, ] = 7,1Hz, 1H), 7,24 - 7,30 (m, 1H), 3,62 (dd,
J=11,4, 8,1Hz, 1H), 3,57 (s, 3H), 2,70 - 2,77 (m, 2H), 2,44 (ddd, J = 12,1, 8,0,
4,2Hz, 1H), 2,07 - 2,17 (m, 1H); MS (m/z) 191 (M+H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan @& muc duge téng hop bing cach sir dung phuong phép

tuong tu v4i phuong phép dugce néu trén day.
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Vi du diéu ché 12
8-bromo-4,5-dihydro- 1H-benzo[b]azepin-2(3H)-on

Budc 11 4,0H - He

NaOAc m
AL =y

Budgc 2: P,Os o

0

Bu6c 1: Dung dich chta natri axetat (7,47g, 91mmol) trong nuéc
(13,33mL) duogc bd sung hydroxylamin hydroclorua (6,33g, 91mmol), sau dé
etanol (40mL) va 7-bromo-3,4-dihydronaphtalen-1(2H)-on (10,25g, 45,5mmol).
Bot nhdo mau tring dugc gia nhiét & 80°C trong 45 phut. Phan tmg dugc thoat
nhiét, khudy trong 10 phut, sau d6 rét 1én trén bing va khudy cho dén khi tit ca
bang déu chay. Loc chét rén thu dugc, rira v6i nude va lam kho dé thu duoc chét
rén mau tring (10,58g, 95%). "H NMR (DMSO-dg) &: 11,29 (s, 1H), 7,94 (d, ] =
2,0Hz, 1H), 7,42 (dd, J = 8,2, 2,1Hz, 1H), 7,17 (d, J = 8,3Hz, 1H), 2,66 (dt, ] =
16,9, 6,3Hz, 4H), 1,74 (quin, J = 6,4Hz, 2H); MS (m/z) 240/242 (M+H"), mAu

tach brom.

Bué6c 2: Axit metansulfonic (100mL) duoc bd sung phospho pentoxit
(9,70g, 68,3mmol) va hdn hop duoc gia nhiét & 90°C trong 1,5 gid. Xa nhiét va
b sung ting phin 7-bromo-3,4-dihydronaphtalen-1(2H)-on oxim (10,58g,
43,2mmol) trong 10 phit. Hon hop dugc gia nhiét & 80°C trong 20 gid. Phan
mg 1am ngudi va rét 1én trén bing, sau d6 NaOH 50% trong luong/trong lugng
duoc bd sung tir tir cling véi nudc da dé didu chinh nhiét do. Két taa thu duoc
duoc khudy trong 10 phit, loc, rita v6i nuée va lam khod dé thu dugc bot mau

hdng ma c6 do tinh khiét 80% (9,81g, 74%). 'H NMR (DMSO-dg) 8: 9,61 (s,
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1H), 7,19 - 7,32 (m, 2H), 7,13 (d, ] = 2,0Hz, 1H), 2,66 (t, J = 6,9Hz, 2H), 2,04 -
2,21 (m, 4H); MS (m/z) 240/242 (M+H"), miu tich brom.

Vi du diéu ché 13

Axit (R)-2-((tert-butoxycacbonyl)amino)-3-((2-nitrophenyl)thio)propanoic

HI;I’BOC

0 SsH OH

F
o’u\) NaHCO3 - ©
+ ﬁ —_— |
NO, . A no,

Boc EtOH. hdi lvu

Dung dich chita axit (R)-2-((tert-butoxycacbonyl)amino)-3-
mercaptopropanoic (5,02g, 22,69mmol) trong nudc (32mL) dugc bd sung
NaHCO; (5,72g, 68,1mmol) khudy & 25°C dugc bd sung tir tir dung dich chira
1-flo-2-nitrobenzen (3,20g, 22,69mmol) trong etanol (40mL). Hon hgp phan
ung dugc khqu & hoi luu trong 4 gid va dugc lam ngudi dén nhiét do trong
phong. LCMS chi bdo phan tmg hoan thanh. Etanol duoc loai bd trong chin
khong va pha nudce thu duge duge pha lodng véi nudce (50mL), rira béng ete (2 x
100mL), (loai bo pha ete LCMS thé hién san phdm phu). Dung dich nuéc dugce
axit hoa dén do pH = 4 bang dung dich HCI 1N va chiét bing DCM (2x300mL).
Lép hitu co dugc két hop, rira bing nudc mudi, lam khod bang Na,SO, va duoc
¢d trong chan khong dé thu dugc hop chit duoc néu & phan dé muc nay axit (R)-
2-((tert-butoxycacbonyl)amino)-3-((2-nitrophenyl)thio)propanoic (7g,
20,4mmol, hiéu suit 90%) dudi dang chit rin mau vang. MS (m/z) 343 (M+H").

Vi du diéu ché 14

Axit (R)-3-((2-aminophenyl)thio)—2—((tert-butoxycacbonyl)arnino)propahoic

oH HI;I’BOC

(\n/ OH
s O Zn, NH4CI o
otz oL
EtOH, 75.C
.
NH;

Dung dich chira axit (R)-2-((tert-butoxycacbonyl)amino)-3-((2-
nitrophenyl)thio)propanoic (0,8g, 2,337mmol) trong MeOH (100mL) dugc bd
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sung amoni clorua (0,250g, 4,67mmol) va k&m (1,528g, 23,37mmol) ¢ 25°C.
Sau khi khudy & nhiét d6 trong phong trong 1 gid, hén hop dugc gia nhiét dén
75°C trong 2 gio. Hon hop thu duoc sau d6 duge loc tryc tiép qua xelit va xelit
dugc rira bang MeOH s6i (2x100mL). Lép hiru co’két hop dugc c6 mot phén
trong chan khong (25mL) va phin cin duogc dé qua dém & nhiét d6 trong phong.
Céc mudi rdn dugce loai bo bing cach loc, sau @ DCM (100mL) va nude
(100mL) duge bd sung vao phan loc, pha hitu co thu dugc dugc ria béng nudc
(3x100mL), 1am khd bing Na,SO, va dugc cd trong chan khong dé thu duoc
hop chét dugc néu & phén d& muc nay dudi dang axit (R)-3-((2-
aminophenyl)thio)-2-((tert-butoxycacbonyl)amino)propanoic rin (700mg,
2,241mmol, hiéu suét 96%). MS (m/z) 313 (M+H").

Vi du diéu ché 15

(R)-tert-butyl (4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]thiazepin-3-yl)carbamat

HI;I‘BOC

OH
EDC,
_

S
@[S (0] NMM, DCM @(NQ""‘N-BOC
NH, H ©O

Dung dich chura axit (R)-3-((2-aminophenyl)thio)-2-((tert-
butoxycacbonyl)amino)propanoic (3,3g, 10,56mmol) trong DCM (100mL) dugc
bd sung N1-((etylimino)metylen)-N3,N3-dimetylpropan-1,3-diamin hydroclorua
(2,228¢g, 11,62mmol). khudy & nhiét do trong phong trong 5 phut, sau d6 bd
sung 4-metylmorpholin (1,742mL, 15,85mmol). Hon hop phan tmg duge khudy
& 25°C trong 5 gid. LCMS thé hién san phim va phan tng dugc hoan thanh.
Loai bd toan bd DCM va bd sung 200mL EtOAc va hén hop duge ria bing
nude, HCI 0,IN (nudc), NaHCOjsmysc) va nude mubi. Pha hitu co dugc lam kho
bing Na,SO, va duge cd dudi ap sut giam dé thu duoc san pham tho. Tinh ché
ISCO (rtra giai bang 0-70% EtOAc trong hexan) @8 thu duoc hop chit tinh khiét
dwoc néu & phin & muc niy 1a (R)-tert-butyl (4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)carbamat (1,5g, 5,10mmol, hiéu sudt
48,2%). 1H NMR (400MHz, CDCl;) & = 7,73 - 7,57 (m, 1H), 7,39 (td, J = 1,4,
7,6Hz, 2H), 7,27 - 7,03 (m, 2H), 5,58 (br. s., 1H), 4,49 (dt, J= 17,2, 11,8Hz, 1H),
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3,85 (dd, J = 6,7, 11,0Hz, 1H), 2,95 (t, J = 11,4Hz, 1H), 1,42 (s, 9H). MS (m/z)
295 (M+H).

Vi du diéu ché 16

(R)-3-amino-2,3-dihydrobenzo[b][1,4]thiazepin-4(5SH)-on, hydroclorua

S S
@[ Q-""N-Boc HCl @[ 1'""NH2
N
H (0] H O

Dioxan

Dung dich chira (R)-tert-butyl (4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)carbamat (100mg, 0,340mmol) trong
dioxan (3mL) dugc bd sung HCI (0,425mL, 1,699mmol, 4M trong dioxan). Hon
hop phan Umg dugc khudy & 25°C trong 18 gid. LCMS chi bdo san phim w/o
chét ban dAu. Loai bo tit ca dung mdi va rira chit rén bang ete va chit rin dugc

stt dung ma khong can tinh ché thém. MS (m/z) 195 (M+H).

Hop chit trung gian sau ddy dugc st dung cho quy trinh bao ché hop chit
vi du duoc néu & phin d& muc dugc tong hop bang céach sir dung phwong phép

tuwong tu voi phuong phap dugc néu trén day.

F
H
Me\'/N\ N . >\O o (0] Me o)
Nl\;( ''''' NH, \C( wNH, wNH, j@[ ---- NH,
N N NC N
/

/
mé © mé  © mé © ud O
Me o 0 F 0 ° NH
..... NH, wNH, /4 mNH, N :
N N F (0] N N\\ N O
F H O c H O mé © ) e
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Vi du diéu ché 17

(R)-tert-butyl (5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][1,4]thiazepin-3-

yl)carbamat

S S

C[ l-mlN-BOC Cs,CO3, Mel @[ QNINHBOC
N N :
H o I o

Dung dich chira (R)-tert-butyl (4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)carbamat (200mg, 0,679mmol) trong
N,N-dimetylformamit (DMF) (5mL) duoc bb sung Cs,CO; (332mg,
1,019mmol) Hon hop phan tmg duoc khudy & nhiét d6 trong phong trong 5 phut,

sau d6 Mel (0,051mL, 0,815mmol) duoc bb sung. Hon hop phan tmg dugc
khudy & nhiét do trong phong trong 3 gi¢ va LCMS thé hién phan tmg hoan
thanh. EtOAc duogc bd sung va rira bing nuéce, nude mudi va 1am kho bing
Na,SO,. Loai bo tit ca dung mdi dé thu duoc hop chét duogc néu & ph:‘?ln dé muc
ndy 1a (R)-tert-butyl (5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][1,4]thiazepin-3-
yl)carbamat (200mg, 0,649mmol, hiéu sudt 95%). MS (m/z) 309 (M+H)).

Vi du diéu ché 18

(R)-3-amino-5-metyl-2,3-dihydrobenzo[b][1,4]thiazepin-4(5H)-on hydroclorua

S S

O a2 L e
N N
/] O /| ©

DCM/dioxan

Dung dich chira (R)-tert-butyl (5-metyl-4-oxo0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)carbamat (290mg, 0,940mmol) trong
DCM (3mL) duoc bd sung HCI (7,05mL, 28,2mmol, 4M trong dioxan). Hén
hop phan mg duogc khudy & 25°C trong 3 gio. LCMS chi thi san phim w/o chét
ban dAu. Loai b tit ca dung mdi va chét ran (200mg, 87%) duoc rira bing ete

va hexan va dugc str dung ma khong can tinh ché thém. MS (m/z) 209 (M+H").
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Vi du diéu ché 19
Axit (S)-3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-carboxylic

o W -
° o LiOH ° )0
OY@ QIIIIINH - = Ho. M 1 /™ NH
o) /O o] 0

Dung dich chita este (500,0mg, 1,427mmol) trong THF (16mL)/Nuéc
(5mL) dugc bd sung LiOH (2,141mL, 2,141mmol) lam dung dich trong nudc
(1,0mL). Sau 3 gid, hon hop phan tmg dugc rét vao trong nude lanh (70mL),
sau d6 duoc chiét hai 14n véi EtOAc. Pha nuéc duoc axit héa dén d6 pH~3, tiép
theo chiét bang EtOAc hai 14n dé thu dugc san phidm mong muén. Pha hitu co
duge lam kho bing Na,SO,, duoc loc, sau d6 cd trong chan khong. Chét rin
dwoc dong sbi hai 14n véi toluen, sau d6 dugc cb thanh chét rén sau cling ma cé
5 tinh khiét du dé s dung & bude ké tiép. Khong cén tinh ché thém. Hiéu sut:
456mg chét rin mau tring (90%). MS (m/z) 337,3 (M+H").

Vi du diéu ché 20

(S)-tert-butyl (7-(hydrazincacbonyl)-5-metyl-4-oxo0-2,3,4,5-tetrahydro

benzo[b][1,4] xazepin-3-yl) carbamat

o)
o >\._o
Q N2H4/ CDI/DCM NH2 Q
N | A e 20 (I R P8 NH
o
S
40

Huyén phu chta axit (S)-3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-carboxylic  (228mg, 0,678mmol)
trong DCM khan (5,5mL) duoc bd sung CDI (115mg, 0,712mmol) duéi dang
chét rén. H3n hop phén tmg dugc khudy & nhiét do trong phong trong 1 gir 30
phut, sau d6 hon hgp nay duge bb sung tir tir tmg giot vao dung dich khudy
riéng chira hydrazin khan (217mg, 6,78mmol) trong 3,0mL DCM khan & nhiét
d6 trong phong. Sau 1 gid, hdn hgp phan ing dugc pha lodng véi DCM, tiép
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theo rira béng nuéc va nudc mudi. Sau khi 1am khé mau trén Na,SO, va co, san
phim rén c6 du do tinh khiét dé thuc hién budc ké tiép, (164mg, 69%). 'H NMR
(DMSO-dg) 6: 9,84 (s, 1H), 7,88 (d, J = 2,0Hz, 1H), 7,71 (dd, J = 8,3, 2,0Hz,
1H), 7,26 (d, J = 8,3Hz, 1H), 7,21 (d, J = 7,8Hz, 1H), 4,55 (br. s., 1H), 4,30 -
4,41 (m, 4H), 3,31 (s, 3H), 1,34 (s, 9H). MS (m/z) 351,3 (M+H").

Vi dy diéu ché 21

(S)-tert-butyl (5-metyl-4-oxo-7-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat

o 5 o 5
H l.",.NH CDI/ DMF NYC[ l ..... NH
HleN\ﬂ/@N N S N o
0 | © )0 /
o}

Dung dich chta (S)-tert-butyl (7-(hydrazincacbonyl)-5-metyl-4-oxo-
2,3,4,5-tetrahydro benzo[b][1,4] xazepin-3-yl)carbamat (191,0mg, 0,545mmol)
trong N,N-dimetylformamit (DMF) (3,0mL) duoc bd sung TEA (0,114mL,
0,818mmol), sau d6 13 CDI (97mg, 0,600mmol). Hn hgp dugc khudy & nhiét
d6 trong phong. Hon hop phan tng dugc pha lodng bang EtOAc, sau d6 rira
bang HCl lodng lanh, nudc (2x), va nudc mudi. Pha hitu co dugc lam khé bang
Na,S0,, duoc loc, sau d6 dugc cd trong chén khong. Phén cin dugc ria béng
lugng nho DCM, tiép theo duoc loc va thu gom dudi dang bdt mau tréng roi
duge sit dung & bude ké tiép ma khong can tinh ché thém (150,0mg, 80%). 'H
NMR (DMSO-d) 6: 12,67 (br. s., 1H), 7,83 (d, J = 2,0Hz, 1H), 7,68 (dd, J = 8,3,
2,0Hz, 1H), 7,35 (d, J = 8,3Hz, 1H), 7,23 (d, J = 7,8Hz, 1H), 4,32 - 4,45 (m,
3H), 1,35 (s, 9H). MS (m/z) 377,3 (M+H").

Vi du diéu ché 22

(S)-3-amino-5-metyl-7-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-2,3-
dihydrobenzo[b][1,4] oxazepin-4(5H)-on, hydroclorua
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Dung dich chita (S)-tert-butyl (5-metyl-4-oxo-7-(5-ox0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carbamat
(40,0mg, 0,106mmol) trong DCM (1,0mL) dugc bd sung dung dich chtra HCI
4M trong 1,4 dioxan (0,531mL, 2,126mmol). Hn hop dugc khudy & nhiét do
trong phong trong 1 gid. Hon hop phan tmg duge cb trong chén khong, sau d6
dugc ddng sbi hai 1an véi toluen dé thu duoc san phdm mong mudn. MS (m/z)

277,1 (M+H").
Vi du diéu ché 23

Axit (S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-4-oxo0-2,3,4,5-tetrahydro

benzo[b][1,4]oxazepin-7-carboxylic

O, N- Q. Neo
o -n1NH 10) wNH
N ;‘1 9
o}
_0 / e

Dung dich chira (S)-metyl 3-(5-benzylisoxazol-3-carboxamido)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-7-carboxylat (332mg,
0,762mmol) trong THF (6mL)/Nuédc (2,0mL) dugc bd sung LiOH (1,144mL,
1,144mmol) duédi dang dung dich trong nuc’yc: Phan tmg dugc khudy & nhiét do
trong phong trong khoang 2 gid. Hén hgp phan tmg dugc pha lodng véi nudc,
sau d6 chiét bang EtOAc hai lan. Pha nudc dugc axit hoa dén d6 pH~3,0, sau d6
duoc chiét béng EtOAc. Pha hitu co lam kho béng Na,SO,, sau d6 dugce loc va
¢d trong chan khong dé thu duge san phim mong mudn dudi dang chét rén.
Chét rén duoc lam 4m trong toluen, tiép theo dugc ling gan dé thu duoc san
phim rin sau cling ma duge st dung tryc tiép & bude ké tiép. "H NMR (DMSO-
dg) &: 13,18 (br. s., 1H), 8,87 (d, J = 8,1Hz, 1H), 7,98 (d, J = 2,0Hz, 1H), 7,85
(dd, J = 8,3, 2,0Hz, 1H), 7,25 - 7,38 (m, 6H), 6,55 (s, 1H), 4,87 (dt, J = 11,3,
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7,7Hz, 1H), 4,64 (dd, J = 11,6, 10,1Hz, 1H), 4,46 (dd, J = 9,9, 7,6Hz, 1H), 4,22
(s, 2H). MS (m/z) 422,3 (M+H").

Vi du diéu ché 24

(S)-5-benzyl-N-(7-(hydrazincacbonyl)-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo

[b][1,4] oxazepin-3-yl)isoxazol-3-carboxamit

NoH,
col

0, N<
..... NH ¥ > 0 ¢ 9
o N H QI”"NH =
0 HzN" N
H 5 o

/

Huyén phu gdm axit (S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-4-
0x0-2,3,4,5-tetrahydro benzo[b][1,4]oxazepin-7-carboxylic (178,0mg,
0,422mmol) trong DCM (6,0mL) dugc bd sung CDI (75mg, 0,465mmol). Hon
hop phan Ung duogc khudy & nhiét do trong phong trong 1 gid 30 phit. Hoén hop
sau d6 dwgc bd sung tir tir timg giot vao dung dich chira hydrazin (0,199mL,
6,34mmol) trong 0,50mL DCM. Sau 1 gio, LCMS chi bdo mirc chuyén hoa
thanh san phdm mong mudn vao khoang 79%. Hon hgp phan tmg duoc pha
lodng v6i DCM, sau do rua béng nude va nuée mudi. Sau khi lam khé mau trén
Na,SO, va ¢d, san phim ran c6 di do tinh khiét dé chuyén dén budc ké tiép. 'H
NMR (DMSO-dg) 6: 9,86 (s, 1H), 8,90 (d, J = 8,1Hz, 1H), 7,91 (d, J = 2,3Hz,
1H), 7,73 (dd, J = 8,3, 2,0Hz, 1H), 7,27 - 7,38 (m, 6H), 6,55 (s, 1H), 4,85 (dt,J =
11,8, 7,9Hz, 1H), 4,62 (dd, J = 11,6, 10,1Hz, 1H), 4,54 (br. s., 2H), 4,44 (dd, J =
9,9, 7,8Hz, 1H), 4,22 (s, 2H), 3,33 (s, 3H). MS (m/z) 436,2 (M+H").

Vi du diéu ché 25

(S)-5-benzyl-N-(7-(hydrazincacbonyl)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-1H-pyrazol-3-carboxamit

o] N< o] N~
o 1 ..... NH n 2""'NH
N HoN” N
/ 0 0 / [0}
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Dung dich chtta (S)-metyl 3-(5-benzyl-1H-pyrazol-3-carboxamido)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-carboxylat ~ (191,0mg,
0,440mmol) trong MeOH (5,0mL) dugc bd sung hydrazin monohydrat
(0,058mL, 1,199mmol) 1am dung dich trong MeOH (1,0mL). Hon hgp phén tng
duoc hdi luu qua dém, sau d6 dugc pha lodng véi EtOAc va phan tach véi nude.
Pha hitu co dugc lam kho béng Na,SO,, loc, sau d6 duogc cd trong chan khong.
Phin can dugc tinh ché bing FCC (MeOH-DCM: 0-7,0%]) dé thu duoc san
phdm mong muébn (119,0mg, 62,3%). 'H NMR (DMSO-dg) 8: 13,22 (s, 1H),
9,85 (s, 1H), 8,09 (d, J = 8,1Hz, 1H), 7,90 (d, J = 2,0Hz, 1H), 7,73 (dd, J = 8,3,
2,0Hz, 1H), 7,18 - 7,34 (m, 6H), 6,37 (d, J = 1,5Hz, 1H), 4,84 (dt, J = 11,6,
7,8Hz, 1H), 4,48 - 4,62 (m, 3H), 4,36 - 4,47 (m, 1H), 3,99 (s, 2H). MS (m/z)
435,2 (M+H)).

Vi du diéu ché 26

(S)-tert-butyl (7-((2-xyanoetyl)carbamoyl)-5-metyl-4-oxo-2,3,4,5-tetrahydro
benzo[b][1,4]oxazepin-3-yl)carbamat

o) oy_y— HZN/K// N IN] °>\_O>L
L OO

(] o} /| ©

Huyén phu chira axit (S)-3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-
2,3,4,5-tetra-hydrobenzo[b][1,4]oxazepin-7-carboxylic (185,0mg, 0,550mmol)
trong DCM (5,0mL) dugc bd sung timg giot 1-clo-N,N,2-trimetylprop-1-en-1-
amin (88mg, 0,660mmol) lam dung dich trong DCM (0,10mL) trong 1 phut.
Hdn hop phan tng dugc khudy & nhiét do trong phong trong 1 gid va trd thanh
dung dich ddng nhét. Hon hop phan tmg dugc lam ngudi trong bé nudc da, sau
d6 3-aminopropannitril (154mg, 2,200mmol) dugc bd sung tir tir dudi dang
dung dich trong DCM (0,25mL). Sau 10 phut, bé nude da dugc 1y ra, tiép d6
dung dich axit xitric 10% duoc bd sung va hdn hop dugce khudy manh trong 15
phut. Pha hitu co duoc tach, rira béng dung dich nudc natri bicacbonat béo hoa,

nudc muoi, sau d6 lam kho bang Na,SO, va c6 trong chan khong. Phan cén
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duoc tinh ché bang FCC [EtOAc-Hex: 45-80%] dé& thu dugc san phim mong
mudn (190,0mg, 89%). MS (m/z) 389,3 (M+H").

Vi du diéu ché 27

(S)-tert-butyl (7-(1-(2-xyanoetyl)-1H-tetrazol-5-yl)-5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-

N I o
il g va A >—0>L
. Y0 pismmsNapyr o NH
HN NH \
i I o

yl)carbamat o /o N—N

Dung dich chira (S)-tert-butyl (7-((2-xyanoetyl)carbamoyl)-5-metyl-4-
0x0-2,3,4,5-tetra  hydro  benzo[b][1,4]oxazepin-3-yl)carbamat  (188,0mg,
0,484mmol) va pyridin (0,243mL, 3,00mmol) trong DCM (2,0mL) dugc bd
sung phospho pentaclorua (161mg, 0,774mmol). Hon hop phén mg duge gia
nhiét dén hdi luu trong 3,0 gid. Hon hop phéan tmg dugc 1am ngudi dén nhiét do
trong phong, sau d6 TMSN; (0,257mL, 1,936mmol) dugc bb sung va hdn hop
phén tng dugc khudy qua dém. O 20 gio, 5,0 eq ciia TMS-N, tiép theo 12 3,0 eq
pyridin duge bd sung. Hon hgp phén tmg duge lam 4m trong bé dau & 45°C
trong ~ 4 gio. Hon hop phén tng dugc toi k§ béng vai giot dung dich nuéc
NaHCO; bdo hoa ban ddu, tiép theo, sau 5 phat NaHCO; du duogc bd sung va
hdn hop duoc khudy trong 15 phut. Pha hitu co duge tach va rira béng dung dich
axit xitric 10% va nudc mudi. Dung dich hitu co dugc lam kho béng Na,SOq,,
duoc loc va o trong chan khong. Phén cin duge tinh ché bing FCC (EtOAc-
Hex: 50 -70%) dé thu duoc san phim mong mubn (152,0mg, 72%). 'H NMR
(DMSO-dg) 6: 7,87 (d, J =2,0Hz, 1H), 7,68 (dd, J = 8,2, 2,1Hz, 1H), 7,44 (d, J =
8,3Hz, 1H), 7,21 (d, J = 8,6Hz, 1H), 4,73 - 4,87 (m, 2H), 4,35 - 4,54 (m, 3H),
3,24 (t, ] = 6,3Hz, 2H), 1,36 (s, 9H). MS (m/z) 414,3 (M+H").
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Vi du diéu ché 28

Mudi (S)-3-(5-(3-amino-5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-yl)-1H-tetrazol-1-yl)propannitril cta axit

trifloaxetic
o Y-
O— M0 Tra o
T e
Nz NS N N ~ N o
N-N I o N-N !
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Dung dich chta (S)-tert-butyl (7-(1-(2-xyanoetyl)-1H-tetrazol-5-yl)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carbamat ~ (152mg,
0,368mmol) trong DCM (1,0mL) dugc bd sung TFA (0,50mL, 6,49mmol). Hbén
hop duoc khudy & nhiét do trong phong trong 1 gid, sau d6 hdn hop phan tng
dugc cb trong chan khong thanh phin cin ma dugc dong sbi véi toluen dé thu
dwoc san phdm rin dugc st dung truc tiép & budce ké tiép (149,0mg, 95%). MS
(m/z) 314,2 (M+H").

Vi du diéu ché 29

(S)-3-(5-benzylisoxazol-3-carboxamido)-N-(2-xyanoetyl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-carboxamit

Huyén phu chira axit (S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo [b][1,4]oxazepin-7-carboxylic (87,0mg,
0,206mmol) trong DCM (2,0mL) duoc bd sung tir tir 1-clo-N,N,2-trimetylprop-
1-en-1-amin (33,1mg, 0,248mmol) 1am dung dich trong DCM (0,10mL) trong 1
phut. Hon hop phan tng dugc khudy & nhiét d6 trong phong trong 1 gidr va trd
thanh dung dich ddng nhat. Hon hop phan tng dugc lam ngudi trong bé nudc
da, tiép d6 3-aminopropannitril (57,9mg, 0,826mmol) duoc bd sung tur tor dudi

dang dung dich trong DCM (0,25mL). B& nuéc da duoc 1y ra, tiép 46, dung
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dich axit xitric 10% duoc bd sung va hdn hop duoc khudy manh trong 15 phit.
Pha hitu co duge tach, rira bang dung dich nudc natri bicacbonat bdo hoa va
nude mudi, sau d6 lam kho bing natri sulfat va cd trong chan khong. Phén cin
duge tinh ché bang FCC (EtOAc-Hex: 60-80%) dé thu dwoc san phdm mong
muén (67,0mg, 68,5%). MS (m/z) 474,4 (M+H").

Vi du diéu ché 30

(S)-tert-butyl (5-metyl-7-(N,N-dimetylcarbamoyl)-4-oxo0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat

o o>_0>L MezNH 0 }—c}L
HOWKC(NQ """ NH _ Mesz/@(Nz """ NH
o / °

0] o) /

Dung dich chira axit (S)-3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4] oxazepin-7-carboxylic (100,0mg, 0,297mmol
DMSO (2,0mL) dugc bd sung DIEA (0,109mL, 0,624mmol), tiép theo 1a HATU
(113mg, 0,297mmol). Sau 5 phit, dimetylamin (0,156mL, 0,312mmol) duoc bd
sung va hdn hop phan tmg duoc khudy & nhiét d6 trong phong. Hén hop phén
ung duoc pha lodng véi EtOAc, sau do rua bing nuéc NH,Cl bio hoa, nudc va
nuéc mudi. Pha hitu co duge 1am kho bﬁng Na,SO,, loc va ¢ trong chan khong,
Phan c3n dugc tinh ché bing FCC [EtOAc-Hex: 15-50%)] dé thu dugc san phém
mong mudn (44,0mg, 40,7 %). '"H NMR (DMSO-d¢) 8: 7,53 (d, J = 1,8Hz, 1H),
7,27 - 7,31 (m, 1H), 7,21 - 7,25 (m, 1H), 7,18 (d, J = §,1Hz, 1H), 4,27 - 4,44 (m,
3H), 3,29 (s, 3H), 2,99 (br. s., 6H), 1,35 (s, 9H). MS (m/z) 364,0 (M+H").

Hop chét trung gian sau day duge st dung cho quy trinh bao ché hop chét
vi du dugc néu & phin d& muc duogc tong hop bing cach sir dung phuong phép

tuong tu véi phuong phép duoc néu trén day.
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Vi du diéu ché 31

(S)-3-amino-N,N,5-trimetyl-4-oxo0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-7-

carboxamit trifloaxetat

Huyén phi gdm (S)-tert-butyl (5-metyl-7-(N, N-dimetylcarbamoyl)-4-oxo-
2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carbamat (46,0mg, 0,113mmol)
trong DCM (1,5mL) duoc bd sung TFA (0,175mL, 2,269mmol). Hon hop phén
ung dugc khqu trong 4 gid & nhiét d6 trong phong va dugc xac nhan la hoan
thanh bing LC/MS. Hon hop phan timg dugc cd trong chén khong, sau d6 duge
ddng sbi voi toluen hai 1an. Phin cin duoc sir dung ma khéng can tinh ché thém

va duoc st dung truc tiép & bude ké tiép. MS (m/z) 264,0 (M+H").

Hop chét trung gian sau day duoc sit dung cho quy trinh bao ché hop chét
vi du duoc néu & phan d& myc duoc tbng hop bang cach st dung phuong phap

tuong tu v4i phuong phap duge néu trén day.

Vi dy diéu ché 32

(S)-di-tert-butyl (5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3,7-
diyl)dicarbamat

N \"/(:[o;2 lllll Z%I_(}L DPPA, TEA, t-BuOH >LO iN /@(:Q IIIII N>:-*—O>L

Hon hop gdm axit (S)-3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-

2,3,4,5-tetrahydro benzo[b][1,4]oxazepin-7-carboxylic (78,0mg, 0,232mmol),
diphenylphosphorylazit (DPPA) (0,070mL, 0,325mmol), TEA (0,091mL,
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0,649mmol), va tBuOH (0,439mL, 4,59mmol) trong toluen trudc tién dugc gia
nhiét dén 70°C trong 30 phut, sau d6 13 gia nhiét dén 100°C qua dém. Thinh
thoang sau 20 phut san phdm mong mudn dugc quan sat; hdn hop phan tmg
duoc dé qua dém va coi nhu 13 hoan thanh. Dung mdi dugc loai bo trong chan
khong, sau d6 phan cin duge tinh ché bang FCC [E/H 25 %]. (Khéng can gia
cong tinh va mAu duoc tinh ché bang cot.); 'H NMR (DMSO-dg) &: 9,47 (br. s.,
1H), 7,54 (d, J = 1,5Hz, 1H), 7,25 (dd, J = 8,5, 1,9Hz, 1H), 7,15 (d, J = 8,8Hz,
1H), 7,07 (d, J = 8,6Hz, 1H), 4,30 - 4,39 (m, 1H), 4,20 - 4,26 (m, 2H), 3,23 (s,
3H), 1,48 (s, 9H), 1,35 (s, 9H). MS (m/z) 408,3 (M+H").

Vi du diéu ché 33

(S)-3,7-diamino-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-4(5H)-on

Q 0 o>_0>L HC
A OO =

Huyén pht gdm (S)-di-tert-butyl (5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3,7-diyl)dicarbamat (75,0mg, 0,184mmol)
trong DCM (1,5mL) dugc bb sung HCI (0,782mL, 3,13mmol). Hon hop phéan
ung dugc khuéy qua dém & nhiét d6 trong phong. Dung m6i dugc lam bay hoi,
sau d6 phan cin dugc ddng sdi v6i toluen d8 thu dugc phan cn rdn ma dugc sir
dung & budc ké tiép ma khong can tinh ché thém; hiéu suit dinh luong duoc gia
dinh. MS (m/z) 208,1 (M+H").

Vi du diéu ché 34

(S)-N-(7-amino-5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-

5-benzylisoxazol-3-carboxamit

0 N-
o 0 N 0 7 O
HoN N HO & HoN N
/| O z | O

Dung dich chira axit 5-benzylisoxazol-3-carboxylic (37,4mg, 0,184mmol)
va HATU (77mg, 0,202mmol) trong axetonitril (2,5mL) (ImL) duoc khudy
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trong 1 gid. Hon hop nay dugc bd sung tir tir vao hdn hop thir hai chira hdn hop
gbém (9,0 eq) N-metylmorpholin (0,182mL, 1,656mmol) va (S)-3,7-diamino-5-
metyl-2,3-dihydrobenzo[b][1,4]oxazepin-4(5H)-on, 2 hydroclorua (51,5mg,
0,184mmol). LCMS thé hién chu yéu 1a 70% san phidm don va 23% san phim
kép. Hon hop phan tmg duge pha lodng v6i EtOAc, sau d6 rira bang nudc va
nuéc mudi. Sau khi lam khé bing natri sulfat, va loc miu duge ¢ trong chan
khong va tinh ché bing FCC [EtOAc-Hex: 20 - 60%]. 'H NMR (DMSO-dg) 8:
8,78 (d, J = 8,3Hz, 1H), 7,27 - 7,39 (m, 5H), 6,87 (d, J = 8,3Hz, 1H), 6,58 (d, J =
2,8Hz, 1H), 6,55 (s, 1H), 6,43 (dd, J = 8,6, 2,5Hz, 1H), 5,16 (s, 2H), 4,77 - 4,87
(m, 1H), 4,36 - 4,44 (m, 1H), 4,20 - 4,27 (m, 3H), 3,22 (s, 3H). MS (m/z) 393,2
(M+H.

Vi du diéu ché 35

(S)-tert-butyl (3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-yl)(metyl)carbamat

| o Y- 0 o 34"
>Lo iﬁ /@zi IIIII N?ﬁ—o Mel/ Cs2C03 >L0)J\T/@(P2:NH

Huyén phi gdm (S)-di-tert-butyl (5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][ 1,4]oxazepin-3,7-diyl)dicarbamat (60,0mg, 0,147mmol)
DMEF (1,0mL) duoc bd sung Cs,CO; (48,0mg, 0,147mmol), tiép theo 1a Mel
(9,21puL, 0,147mmol). Hdn hgp phan tng duge két hop v6i mé phan tmg thit hai
v6i 40mg cdn va ca hai cing duge xt 1y. Hon hgp phan ing duge pha loéng véi
EtOAc, tiép d6 rra lién tiép véi nude va nude mudi. Pha hitu co duge 1am khd
bang Na,SO, va dugc loc. Phén cin duge ¢ duge tinh ché bang FCC (EtOAc-
Hex: 15 -35 %) dé thu dugc 86,0mg hdn hop chira san phim mong mudn véi
mot sd chit ban dau (7:3 theo LC/MS) ma duogc sit dung & budc ké tiép. MS
(m/z) 422,4 (M+H").
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Vi du diéu ché 36

(S)-3-amino-5-metyl-7-(metyl-amino)-2,3-dihydrobenzo[b][1,4]oxazepin-4(5SH)-

on

(0] O
0 0 >\—o>L Hel J@[ wNH, (DHC
SO O
N H | O
(0) lil / o
Me

Hon hop gdm (S)-tert-butyl (3-((tert-butoxycacbonyl)amino)-5-metyl-4-
0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-7-yl)(metyl)carbamat  tir  budc
trudc d6 (86,0mg, 0,204mmol) trong DCM (3,0mL) dugc bd sung HCI
(1,020mL, 4,08mmol) 1dam dung dich HCI 4M trong 1,4-dioxan. Hon hop phéan
tng duoc khudy & nhiét do trong phong qua dém, sau do bd sung 0,5mL HCI
4M trong 1,4 dioxan va khudy lién tuc trong 1 gio. Hon hop phan tmg duge cd
trong chan khong, sau d6 dugc ddng s6i véi toluen dé thu dugc chét rn du c6
san phim mong muén ma duge st dung truc tiép & budc ké tiép. MS (m/z)

222,1 (M+H").
Vi du diéu ché 37

Axit (S)-3-((5-Amino-6-clopyrimidin-4-yl)amino)-2-((tert-

butoxycacbonyl)amino)propanoic

>

O NH, NN OAQH
Ho P SN - "
+ L - NH O

Hﬁ (o} N

hd HoN N s
O\]< Cl NF# NH,

Cl

Huyén pht gdm 4,6-diclopyrimidin-5-amin (0,402g, 2,448mmol) va
trietylamin (0,751mL, 5.39mmol) trong BuOH (10mL) duoc bd sung axit (S)-3-
amino-2-((tert-butoxycacbonyl)amino)propanoic (0,5g, 2,448mmol) & nhiét do
trong phong. Hon hop phan mg dugc gia nhiét & 90°C. Sau khi gia nhiét trong 1
gio, 10mL nita cia BuOH va EtOH (15mL) dugc bd sung vao hon hop phan

ung. Sau khi gia nhiét trong 2 ngay (luu y: van con mot s6 chit ban déu), hdn

-08-



25464

hop phén tmg dugc ¢d, sau d6 dugc pha lodng véi nude va EtOAc. Sau khi tach,
dung dich nuéc dugce chiét bang EtOAc (x2), va tiép theo, dung dich nuéc duge
axit héa bing HCI IN (d6 pH khoang 3). Sau khi chiét bing EtOAc (x3), dung
dich hitu co két hop dugc rira bing nuée mudi, lam kho bang MgSO,. Sau khi
loc va bay hoi trong chan khong, thu dugc axit (S)-3-((5-amino-6-clopyrimidin-
4-yl)amino)-2-((tert-butoxycacbonyl)amino)propanoic ~ (430mg, 1,296mmol,
hiéu sut 52,9%) duéi dang chit rin mau nau nhat, dugc str dung cho phan mg
tiép theo ma khong cdn tinh ché thém. MS (m/z) 332,2 (M+H"). 'H NMR
(DMSO-dg) 8: 12,67 (br. s., 1H), 7,75 (s, 1H), 7,09 (d, J = 8,3Hz, 1H), 6,85 -
6,91 (m, 1H), 5,05 (s, 2H), 4,24 (td, J = 8,0, 5,3Hz, 1H), 3,71 - 3,82 (m, 1H),
3,55 - 3,68 (m, 1H), 1,35 - 1,41 (m, 9H).

Hop chét trung giain sau day duoc stir dung cho quy trinh bao ché hop chit
vi du duoc néu & phan d& muc dugc tong hop st dung phuong phép twong tu véi
cac phuong phip dugc mé ta & trén cé str dung 4,6-diclo-2-metylpyrimidin-5-

amin va 2-clo-5-flo-3-nitropyridin trong DMSO lam dung méi & 70°C.

>Lo >L
O)\I;IH ?

2 _OH
Me.__N m e

TJ N _NH O
NP Nh, |
Cl F NO,
Vi dy didu ché 38
(S)-tert-butyl (4-clo-6-0x0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,4]diazepin-
7-yl)carbamat

i __OH . %
d
o ¥ - / (LY by
N o

D §
N SNk, cl

Cl

Dung dich chira axit (S)-3-((5-amino-6-clopyrimidin-4-yl)amino)-2-((tert-
butoxycacbonyl)amino)propanoic (300mg, 0,904mmol) va HATU (378mg,
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0,995mmol) trong DMSO (4,0mL) dugc bd sung DIEA (0,237mL, 1,356mmol)
& nhiét do trong phong. Sau 5 gio ¢ nhiét d6 trong phong, 378mg HATU nita va
0,24mL DIEA duogc bd sung. Sau khi khudy qua dém & nhiét do trong phong,
nuée duge bd sung, sau d6 chiét bing EtOAc (x3). Dung dich hitu co két hop
dugc rira bdng nuéc mubi, va lam khod bang MgSO,. Sau khi loc va bay hoi
trong chan khong, nguyén li¢u thd duoc tinh ché bang cach sic ki cot silicagel
(Biotage, dng 25g, 10% dén 60% EtOAc trong hexan) dé thu duoc (S)-tert-butyl
(4-clo-6-0x0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][ 1,4]diazepin-7-yl)carbamat
(125mg, 0,394mmol, hi¢u suét 43,6%) dudi dang chét ran khong mau. MS (m/z)
314,2 (M+H"). 'H NMR (DMSO-dg) &: 9,49 (s, 1H), 8,14 - 8,22 (m, 1H), 8,07
(s, 1H), 6,95 (d, J = 7,1Hz, 1H), 4,23 - 4,34 (m, 1H), 3,41 - 3,51 (m, 2H), 1,39
(s, 9H).

Vi du diéu ché 39

(S)-tert-butyl (6-0x0-6,7,8,9-tetrahydro-SH-pyrimido[4,5-b][1,4]diazepin-
7-yl)carbamat

S N N?‘_{‘ Pdic  H2 Ny N O>\._O>L
N~ N _—_— NWJ QHMNH
H 0 Z N
H ©

Huyén pht gbém (S)-tert-butyl (4-clo-6-0x0-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-b][1,4]diazepin-7-yl)carbamat (300mg, 0,956mmol) trong EtOH
(SmL), EtOAc (5,00mL), vd& MeOH (7,5mL) duge bd sung Pd/C (153mg,
0,143mmol) & nhiét d6 trong phong. Hon hop phén tng dugc khudy trong binh
cau H, trong 3 gio. Hon hop phéan ting dugc loc va rira bing EtOAc va MeOH.
Phan loc két hop dugc 1am bay hoi trong chén khdng va thu dugc (S)-tert-butyl
(6-0x0-6,7,8,9-tetrahydro-5H-pyrimido[4,5-b][1,4]diazepin-7-yl)carbamat rin
(260mg, 0,912mmol, hiéu sudt 95%) duoc sir dung cho phan Umg tiép theo ma
khong cin tinh ché thém. MS (m/z) 280,2 (M+H"). '"H NMR (DMSO-ds) &:
10,32 (s, 1H), 9,41 (br. s., 1H), 8,50 (s, 1H), 8,01 (s, 1H), 7,06 (d, J = 7,1Hz,
1H), 4,36 - 4,50 (m, 1H), 3,53 - 3,63 (m, 1H), 3,40 - 3,52 (m, 1H), 1,40 (s, 9H).
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Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan d& muc duoc tbng hop tir (S)—tert-butyl (4-clo-2,5-
dimetyl-6-0x0-6,7,8,9-tetrahydro-5SH-pyrimido[4,5-b][1,4]diazepin-7-
yl)carbamat bing cach sir dung phuwong phép tuong tu voi phuong phap dugc

néu trén day.

Vi du diéu ché 40

(S)-tert-butyl (4-clo-5-metyl-6-0x0-6,7,8,9-tetrahydro-5SH-pyrimido[4,5-
b][1,4]diazepin-7-yl)carbamat

o>_O>L H o Q
NH
O

H N
N
WN\ ..... Mel NaH WN\ " N>:|—O
N AN DMF Nj;[N
H
cl /

Dung dich chta (S)-tert-butyl (4-clo-6-0x0-6,7,8,9-tetrahydro-5SH-
pyrimido[4,5-b][1,4]diazepin-7-yl)carbamat (0,7g, 2,23 lmmoi) trong DMF
(10mL) duoc bd sung NaH (0,094g, 2,343mmol) & nhiét do trong phong. Sau 30
phut & nhiét do trong phong, iodometan (0,146mL, 2,343mmol) dugc bb sung va
khudy trong 1 gid 20 phit. B4 sung nudc giy ra sy két tia. Chét rén duoc loc va
rira bang nudc va hexan. Chat ran uét duoc thu gom va lam kho & 50°C trong 10
chan khong dé thu duoc (S)-tert-butyl (4-clo-5-metyl-6-0x0-6,7,8,9-tetrahydro-
5H-pyrimido[4,5-b][1,4]diazepin-7-yl)carbamat (620mg, 1,797mmol, hi€u suét
81%) duéi dang chét rin khong mau duge st dung cho phén tng tiép theo ma
khéng can tinh ché thém. MS (m/z) 328,2 (M+H"). 'H NMR (DMSO-dg) &: 8,18
(s, 1H), 8,09 (br. d, 1H), 7,02 (d, J = 7,6Hz, 1H), 4,38 - 4,48 (m, 1H), 3,37 - 3,54
(m, 2H), 3,12 (s, 3H), 1,38 (s, 9H).

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duge néu & phin d&& muc duge tong hop bing cach sir dung phuong phép

twong tu v&i phuong phap dugce néu trén day.
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Vidu didu ché 41
(S)-tert-butyl (7-bromo-2-o0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat

Br Boc,O, NEt;  Br
i NH, m-nuNH
N DCM, it, 1 h s

H o H o0 k
Hon hop gdm (S)-3-amino-7-bromo-4,5-dihydro-1H-benzo[b]azepin-
2(3H)-on (800mg, 3,14mmol) trong DCM (20mL) dugc bd sung NEt3
(0,656mL, 4,70mmol) va BOC,0 (0,764mL, 3,29mmol). Hbén hop dugc khqu o

nhiét d6 trong phong trong 1 gio, va sau d6 dugc pha lodng véi HO (20mL).
Lép hitu co duge tach va cd. Phén cin thu dugc duoc tinh ché bang Isco
Combiflash (20%-80% EtOAc/Hexan; cot RediSep 40g). Cac phan chiét thu
duogc chira san phim duoc két hop va dugc cb dé thu dugc san phdm mong
muén dudi dang chét rén mau tring (900mg, hiéu suit 81%). "H NMR (CDCl;)
8 ppm 9,21 (s, 1H), 7,32 (d, J = 2,0Hz, 1H), 7,24 (dd, ] = 8,3, 2,0Hz, 1H), 6,83
(d, J = 8,3Hz, 4H), 5,68 (d, J = 7,8Hz, 1H), 4,17 - 4,31 (m, 1H), 2,76 - 2,95 (m,
1H), 2,52 - 2,68 (m, 2H), 1,94 - 2,01 (m, 1H), 1,39 (s, 9H); MS (m/z): 355
(M+H.

Vi du diéu ché 42

Tert-butyl (7-xyano-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat

i Pd,dbas, Zn(CN), o >L
’m » S-Phos, DMF Ncm Yo
B | U | AR SR W NH
lNl (e} o>_o 0 - N
120 °C, 30 phut H Yo

Tert-butyl (7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat (200mg, 0,563mmol), k&m xyanua (99mg, 0,845mmol), Pd,dba;
(258mg, 0,282mmol), va S-Phos (277mg, 0,676mmol) duogc tron trong lo vi
song SmL. Lo nay dugc doi N, 3 14n, va sau d6 2ml DMF duoc bd sung. Hon
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hop phan ung dugc xur ly bing vi séng bing cach sir dung thiét bi Emrys
Optimizer (150W, chuén hip thy, 120°C, 20 phiit). Hon hop sau d6 dugc loc va
phin loc dugc ¢b. Phan cin duge tinh ché bing Isco Combiflash (20%-50%
EtOAc/Hexan; cdt RediSep 40g). Céc phan chiét thu dugc chira san pham duogc
két hop va dugc c6 dé thu dugc san phdm mong mudn duéi dang mau nau. Déu
nay dugc lam dong kho thanh chét rén mau vang nhat (146mg, hiéu suét 86%).
'HNMR (CDCl;) & ppm 9,18 (s, 1H), 7,47 - 7,59 (m, 2H), 7,13 (d, J = 8,1Hz,
1H), 5,50 (d, J = 7,8Hz, 1H), 4,26 (dt, J = 11,4, 7,7Hz, 1H), 2,84 - 3,00 (m, 1H),
2,62 - 2,79 (m, 2H), 1,98 - 2,12 (m, 1H), 1,41 (s, 9H); MS (m/z): 302 (M+H").

Vi dy diéu ché 43
3-amino-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-7-carbonitril

ha

0,
NG V0 HCI, DCM e
T e Kl
N nhiét d6 trong N

noo phong, 1 gid

Hon hop gbm tert-butyl (7-xyano-2-oxo-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)carbamat (70mg, 0,234mmol) trong DCM (5mL) dugc b6
sung HCl (4N trong dioxan) (0,31mL, 1,23mmol). Hon hop phan tng duge
khudy & nhiét d6 trong phong trong 1 gid. Hon hop sau d6 dugce ¢d va 1am khd.
Nguyén liéu thd nay duogc dung cho budc ké ti8p ma khong céan tinh ché (47mg,
hiéu sudt 100%). MS (m/z): 202 (M+H").

Vi du diéu ché 44

(S)-tert-butyl (2-oxo-7-(1H-tetrazol-5-yl1)-2,3,4,5-tetrahydro-1H-

benzo[b]azepin-3-yl)carbamat

0, -
NG >_0> NaN3, NH,C v o Y-
m ----- NH _ \N _ N>—°
N DMF, 120°C, 16 gid : ,
(o] N

(S)-tert-butyl  (7-xyano-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat (100mg, 0,332mmol) dugc hoa tan trong DMF (2mL), va sau dé

natri azit (64,9mg, 0,999mmol) va amoni clorua (53,8mg, 1,006mmol) dugc bd
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sung. Hon hop duogc giit & 120°C trong 16 gio. Hon hop duoc loc va phan loc
sau d6 dwoc cb va phan cin dugc tinh ché bing Isco Combiflash (2%-10%
MeOH/CH,Cl,, 10% NEt; trong MeOH; c6t 12g RediSep). Cac phan chiét thu
duoc chira san phidm dugc két hop va duge co d& thu dugc san phim mong
mudn duéi dang dau khong mau (114mg, hiéu sudt 100%). MS (m/z): 345
(M+H").

Vi du diéu ché 45

(S)-3-amino-7-(1H-tetrazol-5-yl)-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on

N=N
N R >L HCI, DCM N
N .....N?O N MV NH
nhiét 49 trong N

N Yo phong, 2 gity H o

(S)-tert-butyl (2-oxo-7-(1H-tetrazol-5-yl)-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)carbamat (114mg, 0,332mmol) dugc hoa tan trong DCM
(2mL), va sau d6 HCI (4N trong dioxan, 0,83mL) dugc bd sung. Hon hop duge
gift & nhiét d6 trong phong trong 2 gid. Hon hop thu duge duge ¢b thanh chét
rdn mau tring nhat. MS (m/z): 245 (M+H)).

Vi du diéu ché 46

Tert-butyl (7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat

BOC,0, NEts .

Br-
N DCM, nhiét do o
g

Ho© trong phong, 1 gid )\—

Hdn hop gdm 3-amino-7-bromo-4,5-dihydro-1H-benzo[blazepin-2(3H)-
on (1,7g, 6,66mmol) trong DCM (50mL) dugc bd sung NEt; (1,393mL,
10,00mmol) va BOC,0O (1,625mL, 7,00mmol). Hon hop duoc gitt & nhiét dd
trong phong trong 1 gi®d. Hon hop phéan tmg sau d6 dugc pha lodng véi nuéce va
16p hitu co duoc tach, c6 va 1am kho trong chan khong cao trong 16 gio. Nguyén
liéu thé nay dugc dung cho budc ké tiép ma khong can tinh ché thém (2,36g,
hiéu suét 100%). MS (m/z): 355 (M+H").

Vi du diéu ché 47
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Tert-butyl (7-bromo-1-metyl-2-ox0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-

yl)carbamat

Br Mel, CSzCOs Br
—_—

NH "
N )= THF, DMF .
H [o)Ne) >T S N 2
nhiét d6 trong /| ©o )T

. . phong, 20 gid
Hon hgp gom xesi cacbonat (3,04g, 9,33mmol) va tert-butyl (7-bromo-2-

0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat  (2,36g, 6,66mmol)
trong 1ml DMF va hdn hgp dung dich THF (50mL) duoc bb sung iodometan
(0,500mL, 8,00mmol). Hon hop phan tmg duogc gilt & nhiét d¢ trong phong
trong 20 gid. Hon hop sau @6 duoc loc va phin loc duge c6. Phin cin dugc tinh
ché bing Isco Combiflash (10%-50% EtOAc/Hexan; cot 330g RediSep). Cac
phan chiét thu dwgc chira san phim duogc két hop va duge cb dé thu duoc san
phim mong mudn dudi dang chét rin mau tring (1,6g, hidu suét 65%). '"H NMR
(CDCl;) & ppm 7,44 (dd, J = 8,5, 2,1Hz, 1H), 7,37 (d, J = 2,3Hz, 1H), 7,07 (d, J
= 8,6Hz, 1H), 5,47 (d, J = 7,6Hz, 1H), 4,23 (dt, J = 11,5, 7,5Hz, 1H), 3,39 (s,
3H), 2,73 - 2,91 (m, 1H), 2,49 - 2,65 (m, 2H), 1,87 - 2,03 (m, 1H), 1,42 (s, 9H);
MS (m/z): 369 (M+H)).

Vi du diéu ché 48

1,1-dimetyletyl (1-metyl-2-0x0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-
yl)carbamat-d1

RCOSNE— ot al
N -78°C,
/| © o}_‘))v ° /N o
Tert-butyl (7-bromo-1-metyl-2-ox0-2,3,4,5-tetrahydro-1H-

benzo[b]azepin-3-yl)carbamat (80mg, 0,217mmol) dugc hoa tan trong 50ml
THF va sau d6 duoc lam ngudi dén -78°C. N-butyllithi (2,5M trong hexan)
(0,217mL, 0,542mmol) dugc bd sung tir tir & -78°C. Hon hop phan ung dugc
gitt & -78°C trong 30 phut, va sau do duoc toi bang MeOD. Hdn hop duoc rira
bing (nudc) NaHCO; bdo hoa. Lép hitu co duge tach va tinh ché bing Isco
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Combiflash (20%-80% EtOAc/Hexan; cft 12g RediSep). Cac phan chiét thu
duogc chira san phém duoc két hop va dugc cd dé thu dugc san phém mong
mudn dudi dang chét rén mau tring (64mg, hidu sudt 100%). '"H NMR (400
MHz, CDCl;) § ppm 1,41 (s, 9H) 1,95 (dd, J=7,45, 3,92Hz, 1H) 2,51 - 2,68 (m,
2H) 2,73 - 2,98 (m, 1H) 3,41 (s, 3H) 4,19 - 4,34 (m, 1H), 5,37 - 5,64 (m, 1H)
7,11 - 7,24 (m, 2H) 7,23 - 7,38 (m, 1H); MS (m/z): 292 (M+H").

Vi du diéu ché 49

3-amino-1-metyl-1,3,4,5-tetrahydro-2H-1-benzazepin-2-on-

0 % W Hooem
NG O . m””z
N nhiét d6 trong N

dl I o phong, 16 gids I o

1,1-dimetyletyl (1-metyl-2-0x0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-
yl)carbamat-d1 (64mg) dugc hoa tan trong 2mL DCM, va sau d6 0,54mL HCI
(4N trong dioxan) dugc b sung tir tir. Hon hop phan tmg duoc giit & nhiét do
trong phong trong 4 gid. Hon hop sau d6 dugc cd va nguyén liéu thdé duge ding
cho budc ké tiép ma khong can tinh ché thém (35mg, hiéu suit 84%). MS (m/z):
192 (M+H)).
Vi du diéu ché 50

3-amino-1-metyl-7-(2,2,2-trifloro-1,1-dihydroxyetyl)-1,3,4,5-tetrahydro-2H-1-

benzazepin-2-on

[e] n-BuLi HO OH
Br >0/ THE e " N X ol e
NH > FiC N o ¢ dioxan : NHz HCI
N FaC OEt 10X
| © ¢ \ﬂ/ N N

8 | o /| ©

Tert-butyl (7-bromo-1-metyl-2-ox0-2,3,4,5-tetrahydro-1H-
benzo[bJazepin-3-yl)carbamat (100mg, 0,271mmol) dugc hoa tan trong 50ml
THF va sau d6 duoc 1am ngudi dén -78°C. N-butyllithi (2,5M trong hexan,
0,271mL, 0,677mmol) duogc bd sung tir tir & -78°C. Hon hop nay duogc giit & -
78°C trong 30 phut, va sau do etyl 2,2,2-trifloaxetat (0,129mL, 1,083mmol)
duoc bd sung tir tir & -78°C. Hon hop tré thanh dung dich khéng mau sau khi bb
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sung. Hon hop nay dugc giit & -78 °C trong 1 gio, va sau d6 dugc lam 4m dan
1én dén nhiét d6 trong phong. Hon hop thu duge dugce toi bang MeOH, va sau d6
rira bang (nudc) NH,Cl bdo hoa. Lép hitu co duge tach va dugc cd. Phan cin
dugce tinh ché bing Isco CombiFlash (20%-80% EtOAc/Hexan; c{t 40g
RediSep). Céc phan chiét thu dugc chira san phdm dugc két hop va duge b dé
thu dwoc san phim mong mudn duéi dang diu mau vang (24mg, hiéu suét

23%). MS (m/z): 404 (M+H").

1,1-dimetyletyl [1-metyl-2-0x0-7-(2,2,2-triflo-1,1-dihydroxyetyl)-2,3,4,5-
tetrahydro-1H-1-benzazepin-3-yl]carbamat (125mg, 0,324mmol) dugc hoa tan
trong DCM (2mL), va sau d6 HCI (4N trong dioxan) (0,809mL, 3,24mmol)
duge bd sung. Dung dich mau vang dugc giit & nhiét do trong phong trong 16
gi0. Dung dich ndy sau d6 dugc c6 dé thu dugc 3-amino-1-metyl-7-(2,2,2-triflo-
1,1-dihydroxyetyl)-1,3,4,5-tetrahydro-2H-1-benzazepin-2-on dudi dang dau mau
vang (92mg, hiéu sudt 100%). MS (m/z): 304 (M+H").

Vi du diéu ché 51

(S)-tert-butyl (2-0x0-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat

Brm llll " PdCl,(dppf), PinyBs >\<LC\;
H }—0 o~ \©\/t\2 .uNH
H

oo KOACc, dioxan o
N 120°C, 10 phat % &

(S)-tert-butyl  (7-bromo-2-o0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat (200mg, 0,563mmol), bis(pinacolato)diboron (157mg, 0,619mmol),
san phdm céng PdCI2(dppf)-CH,Cl, (46,0mg, 0,056mmol) va kali axetat
(182mg, 1,858mmol) dugc tron trong 1,4-dioxan (2mL). Hon hop phan tmg
duoc dua vao trong Emrys Optimizer (150W, chuén hép thy, 120°C, 10 phut).
Hon hop phan tng sau d6 dugc phan tach gitra H,O va DCM. Lép hitu co dugc
.I'fl’a bing nuéc mudi, 1am khd biang MgSO, va dugc cd thanh phén cin mau nau.
Phan cén ndy dugce tinh ché bang Isco Combiflash (10%-80% EtOAc/Hexan; cft
40g RediSep). Cac phan chiét thu dugc chira san phim dugc két hop va dugc co
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dé thu dugc san phdm mong mudn dudi dang chét rdn mau tréng (82mg, hidu

sut 36%). MS (m/z): 402 (M+H").
Vi du diéu ché 52

(S)-3-amino-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-
benzo[b]azepin-2(3H)-on

: HCl, DCM ?
v °  'nhiét do trong . 2

phong, 16 giv H ©

(S)-tert-butyl (2-0x0-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat (82mg, 0,205mmol) duogc
hoa tan trong 2mL DCM, va sau ¢6 HCI (4N trong dioxan, 1,408mL, 5,63mmol)
duoc bd sung tir tir. Dung dich phan tmg duge giit & nhiét d trong phong trong
16 gio. Sau d9, dung dich nay dugc c6 thanh diu mau vang (62mg, hidu suét
100%). MS (m/z): 302 (M+H").

Vi du diéu ché 53

(S)-5-benzyl-N-(2-ox0-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3,4,5-
tetrahydro-1H-benzol[b] azepin-3 -yl)-4H-1,2,4-triazol-3-carboxamit

(\) HO />_/
%anm—h N~ Q HNm

N HATU, NMM m """

noo DMC, nhiét do

trong phong, 16 gid
Dung dich dugc khudy tr tinh chira axit 5-benzyl-4H-1,2,4-triazol-3-

carboxylic (41,7mg, 0,205mmol) trong SmL DCM & nhiét d¢ trong phong duoc
bd sung 4-metylmorpholin (66,4mg, 0,657mmol) va HATU (94mg,
0,246mmol). Dung dich chta (S)-3-amino-7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on (62mg,
0,205mmol) va trong 2mL DCM dugc bd sung vao hdn hop nay. Hén hgp phén
g duoc giit & nhiét do trong phong trong 16 gid. Hon hgp thd sau d6 dugc tinh
ché bing Isco Combiflash (20%-50% EtOAc/Hexan; cdt 40g RediSep). Céc
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phan chiét thu dugc chira san phdm duoc két hop va dugc co dé thu duoc san
phim mong mudn dudi dang chét rin mau vang (65mg, hidu sudt 65%). MS
(m/z): 488 (M+H").

Vi du diéu ché 54

(S)-3-amino-8-hydroxy-2,3-dihydrobenzo[b][1,4]oxazepin-4(5H)-on

| (0]

O ) y_o H (0]
X Q""‘N” o Q....,NHZ
N N

H O H O

(S)-tert-butyl (8-metoxy-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-
3-yl)carbamat (300mg, 0,973mmol) dugc hoa tan trong DCM (15mL) va dugc
lam ngudi trong bé nudc dd/nudce mudi. Sau d6, bo tribromua (2,92mL,
2,92mmol) dugc bd sung va phan tmg duoc khudy duoc 1am ngudi trong 10
phat. Liy bé nuée da ra va khudy & nhiét d6 trong phong trong 60 phut. 2,0mL
BBr; duge bd sung va khudy trong 45 pht, sau d6 bd sung tiép 2mL BBr; va
khudy tiép 20 phit nita. Phan tmg duoc 1am ngudi trong bé nude d4, duge toi
v6i SmL NaHCO; bdo hoa va khudy manh trong 5 phut. Do pH cta dung dich
nuée 14 ~ 7-8. Céc 16p nay duoc tach va 16p nude duge chiét bing MeOH
10%/DCM: ¢4 hai 16p hiru co déu chira tap chét va 16p nudc chira san phim
chinh. L6p nude duge c6 dé thu duge 2,4g chét rén thd (chtra cac mubi vo co).
Chét rén nay duoc st dung ludn & budc ké tiép. MS (m/z) 195,0 (M+H").

Vi du diéu ché 55

(S)-3-amino-5-metyl-7-(1H-pyrazol-3-yl)-2,3-dihydrobenzo[b][1,4]oxazepin-

4(5H)-on

/Q/ ° NezC0s ? »NH,
’NH2
B Q a N0
/0 HQ N /
-oH N
[ N
N

(S)-3-amino-7-bromo-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-4(SH)-
on (50,5mg, 0,186mmol), axit (1H-pyrazol-3-yl)boronic (31,3mg, 0,279mmol),
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natri cacbonat (59,2mg, 0,559mmol) va Pd(PPh;), (21,53mg, 0,019mmol) dugc
két hop trong DME (2mL) va nuéc (0,7mL) va phan Gng dugc gia nhiét & 85°C
trong bé dau trong 3 gid. Sau 2 gid, Pd(PPhs), (15mg) va axit boronic (15mg)
duoc bd sung tiép. Sau 3 gio trong bé dau, phan ing dugc dua vao xi ly vi song
& 120°C trong 15 phat. Phan ing dugc phén tach gitta MeOH 10%/DCM va
nuéce. Cac 16p hitu co duge c6 va tinh ché bing Biotage (4g cot silic oxit; MeOH
0,5-5%/DCM (thém NH,OH), 15 phiit) dé thu dugc 30mg dau mau vang nhat
vé6i hiéu sut 60%. "H NMR (DMSO-dg) 8: 7,79 (m, 2H), 7,66 (m, 1H), 7,19 (m,
1H), 6,76 (m, 1H), 4,27 (m, 1H), 4,00 (m, 1H), 3,65 (m, 1H), 3,35 (s, 3H), 1,72
(br. s., 2H); MS (m/z) 259,1 (M+H").

Vi du diéu ché 56

(S)-3-amino-5-metyl-7-(1H-pyrazol-1-yl)-2,3-dihydrobenzo[b][1,4]oxazepin-

4(5H)-on
o Loy o
B/@ Q“"’NHz H -~ N‘N/@ 2'“"NH2
N / N
0 \N/\/H\ & I 0
KaCOs, Cul, DP1OXaR

(S)-3-amino-7-bromo-5-metyl-2,3-dihydrobenzo[b][ 1,4]oxazepin-4(SH)-
on (100mg, 0,369mmol), 1H-pyrazol (50,2mg, 0,738mmol) va kali cacbonat
(153mg, 1,107mmol) dugc bd sung vao 1,4-dioxan (2,0mL) va hdn hop duogc
loai khi trong 10 phut trong mdi trudong nito. Sau do, ddng(I) iodua (35,1mg,
0,184mmol) va N1,N2-dimetyletan-1,2-diamin (0,020mL, 0,184mmol) dugc bd
sung va hén hop dugc gia nhiét & 100°C trong 3 ngay. Céc 16p duoc lam ngudi
dén nhiét d6 trong phong, pha loing véi nudc va MeOH 10%/DCM va dugc
tach. Cac 16p hitu co dugce ¢d va tinh ché bang Biotage (12g cét silic oxit; 0,5-
3% MeOH/DCM (b sung NH,OH), 15 phat; 3-4,5%, 3 phut; 4,5% 5 phit) dé
thu dwoc 18mg chét rin mau niu sang v6i hidu suat 19%. '"H NMR (DMSO-dy)
5: 8,54 (d, J = 2,5Hz, 1H), 7,85 (d, J = 2,5Hz, 1H), 7,76 (d, J = 1,5Hz, 1H), 7,69
(dd, J = 8,7, 2,7Hz, 1H), 7,27 (d, J = 8,8Hz, 1H), 6,54 - 6,59 (m, 1H), 4,29 (dd, J
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=99, 7,6Hz, 1H), 4,02 (t, J = 10,7Hz, 1H), 3,68 (br. 5., 1H), 3,36 (s, 3H), 1,75
(br. s., 2H); MS (m/z) 259,1 (M+H").

Vi du diéu ché 57

(S)-tert-butyl (2-oxo-8-(2-(pyrolidin-1-yl)etoxy)-2,3,4,5-tetrahydro-1H-

benzo[b]azepin-3-yl)carbamat

. o
Bude 1.1 \ JLO)(

H O_N
H & x g mum[\g{_
HO '\3,-—0 + C\> polyme lién két PPhy ; H 04 (}v

Bu6c 1.2 TFA &

Polyme lién két PPh; (tai trong 3mmol/g, 2,5 eq, 330mg), (S)-tert-butyl
(8-hydroxy-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat (130mg,
0,400mmol) va 2-(pyrolidin-1-yl)etanol (0,094mL, 0,800mmol) duoc két hop
trong THF (4mL). Tiép theo, di-tert-butyl azodicarboxylat (184mg, 0,800mmol)
dugc bd sung va hdn hop duge khudy & nhiét d6 trong phong trong 3 ngay. Bd
sung céc chit phan Gng sau ddy v6i lugng béng hoic 16n hon 0,5 eq: polyme
lién két PPhs, di-tert-butyl azodicarboxylat va 2-(pyrolidin-1-yl)etanol va khudy
trong 24 gi®. Phan ung dugc loc qua nit nhoé cua xelit, rira véi MeOH
10%/DCM. Phan loc duoc cd, duge phan tach gitta DCM va NaOH 6N va cac
16p duoc tach. San phém thoé duoc cb va tinh ché bing Biotage (4g cot silic oxit;
MeOH 1-5%/DCM (thém NH,OH), 15 phut) dé thu dugc 74mg bot mau tréng
v6i hiéu sut 46%. '"H NMR (DMSO-dg) 8: 9,64 (s, 1H), 7,15 (d, J = 8,3Hz, 1H),
6,97 (d, J = 8,3Hz, 1H), 6,70 (dd, J = 8,3, 2,5Hz, 1H), 6,57 (d, J = 2,5Hz, 1H),
3,96 - 4,10 (m, 2H), 3,88 (dt, J = 11,9, 8,3Hz, 1H), 2,77 (t, J = 5,9Hz, 2H), 2,54 -
2,62 (m, 2H), 2,53 (m, 1H), 2,09 - 2,22 (m, 2H), 1,95 - 2,07 (m, 2H), 1,62 - 1,71
(m, 5H), 1,34 (s, 9H); MS (m/z) 390,3 (M+H").
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Vi du diéu ché 58

Butyl 4-butoxypicolinat

Q 0
HO l N\ /\/\OH /\/\o N\
= 0 I »
i HO—&SI)—OH O

Hn hop gdm axit 4-clopicolinic (1g, 6,35mmol) va butan-1-ol (5,80mL,
63,5mmol) duoc bd sung axit sulfuric (0,101mL, 1,904mmol) va dugc gia nhiét
dén 80°C trong 2 ngdy. Sau khi 1am ngudi dén nhiét d6 trong phong, hdn hop
phén (mg dugc pha loging vdi nudc va dugce trung hoa bang dung dich NaOH IN
dén d6 pH = 5-6, sau d6 chiét bang EtOAc (x3). Sau khi lam kho bang MgSOs,
loc, va 1am bay hoi trong chan khong, phan cin duge tinh ché bing Biotage (dng
50g, 0% dén 40% EtOAc trong hexan) dé thu dugc butyl 4-butoxypicolinat
(765mg, 3,04mmol, hidu suét 48,0%). MS (m/z) 252,1 (M+H"). 'H NMR
(CDCl) &: 8,55 (d, J = 6,1Hz, 1H), 7,65 (d, J = 2,3Hz, 1H), 6,95 (dd, J = 5,7,
2,7Hz, 1H), 4,42 (t, J = 6,8Hz, 2H), 4,09 (t, J = 6,4Hz, 2H), 1,77 - 1,87 (m, 4H),
1,43-1,57 (m, 4H), 0,97-1,03 (m, 6H).

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duge néu & phan dé muc dugc tong hop béng cach str dung phuong phép

tuwong tu véi phuong phap dugc néu trén day.
0 N=
-0
28
Vi dy diéu ché 59

Etyl 2-amino-2-(2-(2-(3-flophenyl)axetyl)hydrazono)axetat

F

F
0
o NH o E1OH, RT HNHZS‘\Q
P+ NG —_—

\
/~O NN

2-(3-flophenyl)axetohydrazit (2,90g, 17,22mmol) va etyl 2-etoxy-2-

iminoaxetat (2,5g, 17,22mmol) trong etanol (30mL) dugc khudy trong méi
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trudng nito & nhiét d trong phong qua dém, huyén phu thu dugc duoc loc. Chét
rén mau tring duoc rira bing EtOH va lam kho trong chan khong dé thu duoc
hop chit dwoc néu & phdn d& muc ndy etyl 2-amino-2-(2-(2-(3-
flophenyl)axetyl)hydrazono)axetat (3g, 11,23mmol, hi¢u sudt 65,2%) duoc sir
dung méa khong cin tinh ché thém. MS (m/z) 268 (M+H").

Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan dé muc dugc tong hop bing céch sir dung phuong phap
tuong tu v&i phuong phap duoc néu trén day.

F

Q. NH, )\\Q/ O NH 3\/@
(0] NH 0}
H 28\@ FOH /~O>_<?\1wN

/‘O NN N~N
Q. NH g SN Q. NH
o 2 0
O NH; g QA N2 g M )X\)Q P )\\/\<
( 4 /=0 NeN /=0 NeN
0 Nen /=0 NN
Q  NHy g
\
/\O N~N

NHz NH2 /\\\(©
NHZJ\Q NHZL/Q NHU\/Q
/0
NHZJ\Q

NaN

Vi du diéu ché 60

Etyl 5-(3-flobenzyl)-4H-1,2,4-triazol-3-carboxylat

F

M N'ﬂ\@
/\O\\Q 200 °c O N\

NwN 0 H

Etyl 2-amino-2-(2-(2-(3-flophenyl)axetyl)hydrazono)axetat (3g,
11,23mmol) trong binh dugc dic trong bé diu dugc gia nhiét truéec & 200°C

trong 15 phut. Phin néng chay duge d& ngudi, chét ran thu dugc cho vao trong
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MeOH (20mL), va sau d6 dung mdi dugc lam bay hoi. Chét rin mau tréng thu
duge duge tao huyén phu trong ete (30mL), khudy trong 10 phut, loc, rira béng
ete (40mL), va lam kho trong chén khong dé thu dugc hop chét dugc néu & phén
dé muyc nay etyl 5-(3-flobenzyl)-4H-1,2,4-triazol-3-carboxylat (1,2g, 4,81mmol,
hiéu suét 42,9%), hop chit nay dugc sit dung ma khong can tinh ché thém. MS
(m/z) 250 (M+H").

Hop chét trung gian sau diy dugc st dung cho quy trinh bao ché hop chét
vi du duogc néu & phan d& muc duoc tbng hop bang cach sir dung phwong phép

tuong tu v6i phuong phap duoc néu trén day.

Me
N-N
N—N N-N \
I\ I\ A
EtOzC/AN EtOZC/AN Et0,C™ N
H H
SN
N-N N-N
N-N N-N _ \
/ I\ A A )\/\<
Etozc/(N\ EtOZC/LN EtO,C™ N EtO,C™ N
H H
F
Y )
I\
H F
0
N-N
N-N N=N N-N 0 E
. I\ ALY Et0,C
EtOZC/(N EtOZC’(N B0y ( LN L
H Me H
Vi du diéu cheé 61

Axit 5-benzyl-4H-1,2,4-triazol-3-carboxylic

N—N U
I\ —  HO,C
Etozc/L 2

Iz

Dung dich chia etyl 5-benzyl-4H-1,2,4-triazol-3-carboxylat (8,29g,
35,85mmol) trong THF (100mL) dugc bd sung dung dich chua lithi hydroxit
(2,00g, 84mmol) trong nudc (20mL). Hdn hop dugc khudy trong 20 gi & nhiét
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d6 trong phong. Phan Ung duoc cd d8 loai bd THF va HCI d4m ddc dugc bd
sung cho dén khi do pH ~ 2 tai d6 1a diém chét rén dwoc két tha. Huyén phu
dugc khudy trong 15 phut trong bé nude dé/nude, duoc loc, rira véi nude lanh
va 1am kho trong chan khong dé thu dugc 6,93g hydroclorua cta axit 5-benzyl-
4H-1,2,4-triazol-3-carboxylic (hiéu suit 80%). MS (m/z) 204 (M+H").

Hop chét trung gian sau day dugc sit dung cho quy trinh bao ché hop chét
vi du duoc néu & phin d& muc dugc tong hop béng céch sir dung phuong phap

twong tu véi phuong phap duoc néu trén day.

Me E

HOC Ny HO,C.__N
N-N N-N S N-N
AL A ~ _ AN
HOLL™ >N HO.C™ > HO.C™ >
H H \/\/o O H

o O O
I\ = 7\
HOZC/LH Hozc/LH Hozc/(N HOzC/A
H

Me

N-N 7‘§
oL F H%UAN (
N F
Vi du diéu ché 62

Etyl 1-(3-flobenzyl)-1H-imidazol-4-carboxylat
NH Br o)
N
OJ N/> Cs2C03 o>_<1; /\Q
ro . DMF /

Dung dich chtta etyl 1H-imidazol-4-carboxylat (1g, 7,14mmol), Cs,CO;
(2,56g, 7,85mmol) va trong N,N-dimetylformamit (DMF) (SmL) dugc bd sung
1-(bromometyl)-3-flobenzen (1,349g, 7,14mmol). Hon hop phan tng dugc
khudy trong 5 gio. LCMS thé hién phan tng hoan thanh c6 san phédm. 150mL
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EtOAc duoc bd sung va chiét béng nudc, nudc mudi va lam kho béng Na,SO,.
Lam bay hoi tit ca dung mdi d8 thu duoc san phim thd dudi dang etyl 1-(3-
flobenzyl)-1H-imidazol-4-carboxylat (1,7g, 6,85mmol, hi€u sudt 96%). MS
(m/z) 250 (M+H").

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan d& myc dugc téng hop bang cach sir dung phuong phap

tuong tu v4i phuong phap dugce néu trén day.

pleas O

Vi du diéu ché 63

Axit 1-(3-flobenzyl)-1H-imidazol-4-carboxylic

O, Q a N/\Q
/—o>—<l\’/lN T HO>_(N\/J

LiOH
E
E

Lithi hydroxit dwoc didu ché méi (34,2mL, 68,5mmol) dugc bd sung vao
dung dich chira etyl 1-(3-flobenzyl)-1H-imidazol-4-carboxylat (1,7g, 6,85mmol)
trong THF (25mL) trong méi truong N, & nhiét do trong phong, c6 khudy. Phan
tg sau d6 dugc khudy & nhiét d¢ trong phong qua dém va LCMS thé hién phan
{mg dugc hoan thanh. Hon hop phan tng dugc ¢d va sau d6 dugc hoa tan trong
H,0 (10mL). HCI 2N dugc bd sung tir tir cho dén khi @0 pH=3. Chét rin mau
tréng ma duoc két tia tir hdn hop phan tmg dugce loc ra va rira bang H,O lanh.
Chét rén dugc lam kho trong chan khong qua dém dé thu dugc hop chét duge
néu & phin d& muc nay 13 axit 1-(3-flobenzyl)-1H-imidazol-4-carboxylic (1,2g,
79,5%). MS (m/z) 221 (M+H").

Hop chét trung gian sau dy duge st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan d& muc duoc tbng hop sir dung phuong phép tuong tu v6i

phuong phap dugc néu trén day.
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0 (o]
Vi du diéu ché 64

Etyl 5-(4-flophenyl)-2,4-dioxopentanoat

(o]

\/O\n/u\ o/\ 0
o™
. o)

KO-tBu, toluen, 0°C

Dung dich chita 1-(4-flophenyl)propan-2-on (25g, 164mmol) dietyl oxalat
(28,8g, 197mmol) trong toluen (300mL) dugc khudy trong méi truong nito &
0°C duoc bd sung kali tert-butoxit (23,97g, 214mmol) trong toluen (300mL).
Hdn hop phan tmg duogc khudy & 0°C trong 2 gid tiép theo va sau d6 & nhiét do
trong phong qua dém. LCMS chi béo phan tmg hoan thanh. Toan bd toluen duoc
loai bd va phﬁn cdn duoc hoa tan trong nudc va dugc trung hoa dén do pH=26
va chiét bang EtOAc hai lan. Pha hitu co duge két hop va rira bang nuédc mudi,
va lam kho béng Na,SO;. Toan bd dung mdi dugc loai bo d8 thu dwoc hop chét
dwoc néu & phan d& muc nay duge st dung ma khong can tinh ché thém (32g,

77%). MS (m/z) 253 (M+H).

Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chit
vi du dugc néu & phan d& muc dugc tbng hop bang cach sir dung phuong phép

tuong tu voi phuong phap duge néu trén day.

o} F o}
o™ o™ o™
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Vi du diéu ché 65

Etyl 5-(4-flobenzyl)-1H-pyrazol-3-carboxylat

9 N HoNNH, Om
Fm T Ten o M F

Hydrazin (1,095mL, 34,9mmol) dugc bb sung vao dung dich chira etyl 5-
(4-flophenyl)-2,4-dioxopentanoat (8g, 31,7mmol) trong etanol (100mL) & nhiét
d6 trong phong c¢6 khudy trong mdi trudng N. Phén Umg sau d6 duoc gia nhiét
dén hdi Iuu (bé ddu 95°C) cho dén khi xét thiy phan tng dién ra hoan toan nho
HPLC (3 gi®). Phan ing dugc cd va tinh ché bang céch séc ki silicagel (mang
chét rén, Isco, 0-45% EtOAc trong hexan). Chi c6 céc phan cét tinh khiét méi
duoc két hop va dugc cd dé thu duge sin phim 13 etyl 5-(4-flobenzyl)-1H-
pyrazol-3-carboxylat (4g, 16,11 mmol, hi¢u suét 50,8%). MS (m/z) 249 (M+H").

Hop chét trung gian sau ddy dugc sit dung cho quy trinh bao ché hop chét
vi du dugc néu & phin d& muc dugc tong hop bang céach sir dung phuong phép

twong tu v4i phuong phap dugc néu trén day.

k F o Br
o} Qq /~ =
\l\:N Fo /o NN /- o\>—<r\:”(\©/
/—0
o} (= 0 A
/—-O N-N Br /—O \N’N
Vi du diéu ché 66

Axit 5-(4-flobenzyl)-1H-pyrazol-3-carboxylic

. . \
\ N/N F
/—O N-N F o RT—s0C HO
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Dung dich nuéc LiOH 2M dugc diéu ché méi (64,5mL, 129mmol) duge
bd sung vao dung dich chita etyl 5-(4-flobenzyl)-1H-pyrazol-3-carboxylat (4g,
16,11mmol) trong THF (65mL) & nhiét d¢ trong phong, c6 khudy, trong méi
truong N,. Phan Gng sau d6 dugc khudy & nhiét d6 trong phong trong 12 gio va
LCMS thé hién phan tmg hoan thanh 70%. Gia nhiét dén 50°C trong 2 gio va
phan tng hoan thanh. Phan umg dugc cd va sau d6 duogc hoa tan trong 20mL
H,0. Dung dich nuéc duge bd sung tir tir HC1 2N c¢6 khudy cho dén khi ¢ pH =
4. ChAt rén mau tring ma dugc két tia tir phan ung dugce loc va rira bang H,0
lanh. Chét rén dugc lam kho trong chan khéng qua dém (& 40°C) dé thu duoc
hop chit duoc néu & phin d& muc nay 13 axit 5-(4-flobenzyl)-1H-pyrazol-3-
carboxylic (3g, 85%). MS (m/z) 221 (M+H"). 'H NMR (DMSO-de) &: 12,59 -
13,70 (m, 1H), 7,01 - 7,41 (m, 4H), 6,46 (s, 1H), 3,95 (s, 2H).

Hop chét trung gian sau dy dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phin d& muc dugc tbng hop bing cach sir dung phuong phép

twong tu v4i phuong phép duoc néu trén day.

HO N
F F Br

L YT 3

N N\ N NN
HG N-N F HO N HO N
L OW/Q

& \
HO N’N Br HO N’N

Vi du diéu ché 67

Etyl 5-metyl-1-(4-metylbenzyl)-1H-pyrazol-3-carboxylat

HN-y

N-y N-y
/\O/U\/»’ - . +
/
.
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Dung dich chita etyl 3-metyl-1H-pyrazol-5-carboxylat (607mg,
3,94mmol) trong THF (20mL) dugc bd sung KOH (221mg, 3,94mmol). Sau khi
khudy trong 1 gid & nhiét do trong phong, hdn hop phén tmg chuyén thanh dang
huyén pht, sau d6 1-(bromometyl)-4-metylbenzen (729mg, 3,94mmol) dugc bd
sung va dugc gia nhiét dén hdi luu. Sau khi @ qua dém, hdn hop phéan tmg dugc
lam ngudi dén nhiét do trong phong va duge co. Phan cin dugc dem di xir 1y
Biotage (ng 50g/ 5% EtOAc/Hex dugc lam uét so bd / dung dich rira giai: 5%
dén 25% EtOAc, sau d6 duge duy tri & 25% EtOAc/Hex) dé thu dugc etyl 5-
metyl-1-(4-metylbenzyl)-1H-pyrazol-3-carboxylat (833mg, 3,16mmol, hiéu suét
80%) dudi dang san phim mong muén va chit ddng phan céu tric etyl 3-metyl-
1-(4-metylbenzyl)-1H-pyrazol-5-carboxylat (58mg, 0,220mmol, hiéu suét
5,59%). Etyl 5-metyl-1-(4-metylbenzyl)-1H-pyrazol-3-carboxylat: 'H NMR
(CDCl,) &: 7,13 (d, J = 7,1Hz, 2H), 7,03 (d, 2H), 6,62 (br. s., 1H), 5,36 (br. s.,
2H), 4,42 (dd, J = 7,1, 1,3Hz, 2H), 2,34 (br. s., 3H), 2,19 (s, 3H), 1,35 - 1,50 (m,
3H); MS (m/z) 259,1 (M+H"). Chét dong phan cdu tric etyl 3-metyl-1-(4-
metylbenzyl)-1H-pyrazol-5-carboxylat: 'H NMR (CDCls) d: 7,05 - 7,24 (m,
4H), 6,66 (br. s., 1H), 5,67 (br. s., 2H), 4,19 - 4,42 (m, 2H), 2,32 (d, J = 3,0Hz,
6H), 1,27 - 1,40 (m, 3H).

Hop chit trung gian sau dy dugc st dung cho quy trinh bao ché hop chét
vi du duoc néu & phin dé muc dugc tong hop béng cach str dung phuong phap

twong tu véi phuong phap duge néu trén day.

1) 0 0 o
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Vi du diéu ché 68

Axit 5-metyl-1-(4-metylbenzyl)-1H-pyrazol-3-carboxylic

N i
OJLT/ﬁy—
Q\N Lt OH HO/H\W<§——

\ - . N~-N

Dung dich chira etyl 5-metyl-1-(4-metylbenzyl)-1H-pyrazol-3-carboxylat
(830mg, 3,21mmol) trong THF (3,0mL) va nuéc (3,0mL) duge b6 sung lithi
hydroxit, H,O (539mg, 12,85mmol) ¢ nhiét d6 trong phong. Sau khi khudy qua
dém & nhiét d6 trong phong, hdn hop phén tmg duge cd trong chén khéng. Dung
dich nudc duge pha lodng voi nude (SmL) va dugce axit hoa bing HCI IN
(khoang 5,1mL) dén d6 pH = 3-4. Chét rén mau tring thu dugc dugc thu gom va
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lam khé trong 10 chén khong dé thu duoc axit 5-metyl-1-(4-metylbenzyl)-1H-
pyrazol-3-carboxylic (670mg, 2,88mmol, hiéu sudt 90%) dudi dang chit rin
mau tring. MS (m/z) 231,1 (M+H"). '"H NMR (DMSO-dg) d: 12,58 (br. s., 1H),
7,16 (d, J = 7,8Hz, 2H), 7,03 (d, J = 7,8Hz, 2H), 6,51 (s, 1H), 5,32 (s, 2H), 2,27
(s, 3H), 2,22 (s, 3H).

Hop chét trung gian sau day duge st dung cho quy trinh bao ché hop chét
vi du duge néu & phan d& myc dugc téng hop bang cach st dung phuong phap

tuong tu véi phuong phap duge néu trén day.
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Vi du diéu ché 69
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Etyl 2-benzyl-2H-tetrazol-5-carboxylat

N S 5

N
) ™ N i N
N\H N\ N OJJ\\/ '\,N

)N/\ N-p

Dung dich chta etyl 2H-tetrazol-5-carboxylat, natri mudi (800mg,
4,85mmol) trong DMF (8mL) dugc bd sung (bromometyl)benzen (1,151mL,

9,69mmol) & nhiét d6 trong phong. Sau khi khudy trong 48 gi& & nhiét do trong
phong, Et:N (1,013mL, 7,27mmol) duge bd sung vao hdn hop phan tmg, sau d6
khudy qua dém. Sau khi bd sung nuéc, hon hop phan ung dugc chiét bang
EtOAc. Dung dich hitu co két hop duoc rira bang nudc va nuée mudi, 1am khd
bang MgSO,. Sau khi loc va cd, phin cin dugc dem di xur Iy Biotage (50g éng
silicagel; dung dich rira giai: 5% dén 15% FEtOAc, sau d6 duy tri 15%
EtOAc/Hex) dé thu dugc etyl 2-benzyl-2H-tetrazol-5-carboxylat (342mg,
1,473mmol, hiéu suét 30,4%, chua t8i vu hoéa) dudi dang san phém chinh: MS
(m/z) 233,1 (M+H"); '"H NMR (DMSO-dg) d: 7,36 - 7,46 (m, 5H), 6,05 (s, 2H),
4,40 (q, J = 7,1Hz, 2H), 1,33 (t, 3H). Chét ddng phan ciu tric etyl 1-benzyl-1H-
tetrazol-5-carboxylat (87mg, 0,375mmol, hiéu sudt 7,73%) thu dugc dudi dang
sén phdm phu: '"H NMR (DMSO-dg) d: 7,29 - 7,43 (m, 5H), 5,92 (s, 2H), 4,44
(g, J = 7,1Hz, 2H), 1,33 (t, 3H) (Luu y: cling thu dugc mot s6 hdn hop chua ca

hai san pham néu trén).

Hop chét trung gian sau ddy dugc st dung cho quy trinh bao ché hop chét
vi du duge néu & phan d& muc dugc téng hop bang cach st dung phuong phép
twong tu voi phuong phéap duge néu trén day.

0

N N
oo,
N-N

F

F

Vi du diéu ché 70
Axit 2-benzyl-2H-tetrazol-5-carboxylic
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Q 0

PN N, LIOH
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o 0

Dung dich chira etyl 2-benzyl-2H-tetrazol-5-carboxylat (338mg,
1,455mmol) trong THF (3mL) va nuéc (3,00mL) dugc bd sung LiOH (183mg,
4,37mmol). Sau khi khudy trong 1 gi®d & nhiét d¢ trong phong, hdn hop phan
tmg duoc co trong chin khdng va dung dich nude du duge axit hoa bang HCI
IN (d6 pH khoang ~2-3). Mét luong nhé cla chat rén mau tring dugc két tia.
Sau khi thu gom chéit rén, dung dich nuéc duge che phu va duge 1am bay hoi
nuée tir tir. Chit rin mau tring con lai thu duoc (sau khi thyc hién budc nay
thém hai 14n nita. Luu ¥: mot s san phim van dugc phét hién thdy trong nuéc).
Chét rin két hop dugc 1am khd trong 10 chén khéng ¢ 50°C dé thu duoc axit 2-
benzyl-2H-tetrazol-5-carboxylic (167,4mg, 0,820mmol, hiéu sut 56,3%) dudi
dang chit rén mau tring. MS (m/z) 205,0 (M+H"). 'H NMR (DMSO-ds) &:
14,30 (br. s., 1H), 7,33 - 7,49 (m, 5H), 6,03 (s, 2H).

Hop chét trung gian sau day dugc st dung cho quy trinh bao ché hop chét
vi du dugc néu & phan d& muyc dugc tbng hop bang cach sir dung phuong phép
tuong tu voi phuong phap duge néu trén day.
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Vi dy didu ché 71
Etyl 5-(diflo(phenyl)metyl)isoxazol-3-carboxylat
N- N~
Etozcw _DAST. DCE Etozcw
50°C, 16 gid
o) FF

Etyl 5-benzoylisoxazol-3-carboxylat (630mg, 2,57mmol) dugc hoa tan
trong 2mL dicloetan (DCE), va sau d6, dung dich chita DAST (0,944mL,
7,71mmol) trong 2mL DCE dugc bd sung tir tir & 0°C. Hon hop phan tmg dugc
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gitt & 50°C trong 16 gio, va tiép theo, hdn hop duge cd. Phén cin mau nau thu
duge dugc tinh ché bang Isco Combiflash (10%-30% EtOAc/Hexan; 80g cot
Isco RediSep). Cé4c phin chiét thu dugc chira san phdm duge két hop va duge cb
d8 thu duoc san phdm mong mudn dudi dang dau mau vang (207mg, hiéu suét
31%). '"H NMR (CDCls) & ppm 7,56 - 7,64 (m, 2H), 7,45 - 7,56 (m, 3H), 6,87 (s,
1H), 4,45 (q, J = 7,2Hz, 4H), 1,41 (t, J = 7,1Hz, 3H); MS (m/z): 268 (M+H).

Vi du diéu ché 72

Axit 5-(diflo(phenyl)metyl)isoxazol-3-carboxylic

N~ i N~
0 LiOH 0
EtO,C—< — > HO X

THF, H,0

FF nhiét d6 trong FF
phong , 16 gio

Etyl 5-(diflo(phenyl)metyl)isoxazol-3-carboxylat (207mg, 0,775mmol)
duogc hoa tan trong 2mL THF, va sau d6 la lithi hydroxit monohydrat (48,8mg,
1,162mmol) duoc bd sung. Hon hop phan ing duge gilt ¢ nhiét do trong phong
trong 16 gid. Hon hop thu dugc duge trung hoa béng céch bd sung tir tir dung
dich chira HCI 4N/dioxan. Hon hop sau d6 duge loc va phén loc duge cb thanh
diu mau vang (185mg, hiéu suit 100%). MS (m/z): 240 (M+H").

Vi dy diéu ché 73
Axit 5-(hydroxy(phenyl)metyl)isoxazol-3-carboxylic

o) HO

N\ \
N-O N-©

(o) 2. LiOH, THF/H20 (@)

Etyl 5-benzoylisoxazol-3-carboxylat (400mg, 1,631mmol) dugc hoa tan
trong SmL MeOH, va sau d6 NaBH, (93mg, 2,447mmol) dugc bd sung & 0°C.
Hon hop phéan tmg dugc gilt & nhiét dd trong phong trong 16 gid. Hon hop duge
co, va sau d6 dugc phén tach gifta (nudc) NaHCO; béo hoa va DCM. Lép hitu
co duge ¢d va duogc hoa tan trong ImL THF. Dung dich nuéc chira LiOH
(1,2mL, 50mg/ml dung dich) duoc bd sung vao dung dich THF nay. Hon hop
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duoc gitt & nhiét do trong phong trong 16 gio. Dung dich chira HC1 (0,8mL, 4N
trong dioxan) duoc bd sung vao hdn hop. Lép hitu co duge tach va duge cb
thanh dau méau vang (190mg, hidu suit 53%). '"H NMR (DMSO-ds) 8 ppm 7,26 -
7,54 (m, 6H), 6,50 (s, 2H), 5,91 (s, 1H); MS (m/z): 220 (M+H").

Vi du diéu ché 74

Etyl 5-benzylisoxazol-3-carboxylat

Cl_COEt - Trietylamin N-o
N Eto,c—
NOH CH4CN

Dung dich chia etyl 2-clo-2-(hydroxyimino)axetat (39,1g, 258mmol)

duge phan tan vao trong dung dich chtra prop-2-yn-1-ylbenzen (10g, 86mmol)
va trietylamin (29,4mL, 430mmol) trong CH;CN (300mL). Sau khi dé qua dém
& 80°C dung mdi dugc loai bd trong chén khéng. San phim thd duoc hoa tan
trong EtOAc (200mL) va dugc rira bing dung dich natri bicacbonat bdo hoa
(50mL), nude (50mL) va nudc mudi bdo hoa (50mL). Pha hitu co duge tich va
lam kho bing natri sulphat va bay hoi trong chin khong dé thu duoc etyl 5-
benzylisoxazol-3-carboxylat (6g, 25,9mmol, hiéu sut 30%) dudi dang chét rin
mau vang. Hop chit nay dugc sir dung truc tiép & bude ké tiép ma khong can
tinh ché thém. MS (m/z): 232 (M+H).

Vi du diéu ché 75

Axit 5-benzylisoxazol-3-carboxylic

T — >
=

EtO,C—\ HO,C—\

2 N-O N-O

I MeOH/nudc

Dung dich chira etyl 5-benzylisoxazol-3-carboxylat (6g, 25,9mmol) dugc
phan tin vao trong dung dich chira natri hydroxit (2,ImL, 78mmol) trong
metanol (100mL) va nuéc (10mL). Sau khi dé yén trong 2 gio & 20°C, dung moi
dugc loai bod trong chan khong. Phan cin dugce axit hoa bang HCl logng (20mL)
va sau d6 chiét bing EtOAc (50mL). Pha hitu co dugc ria bing nuée (20mL) va

nude mudi bio hoa (20mL), va 1am kho bing natri sulphat. Bay hoi trong chan
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khong thu duoc axit 5-benzylisoxazol-3-carboxylic (3,2g, 15,31mmol, hi¢u suét
59,0%) dudi dang chét rén mau vang. '"H NMR (DMSO-ds) 8 ppm 14,0 (bs, 1H),
7,2 - 7,4 (m, 5H), 6,6 (s, 1H), 4,2 (s, 2H); MS (m/z): 204 (M+H").

Vi du diéu ché 76

(S)-3-amino-5-metyl-2,3-dihydrobenzo[b][ 1,4]oxazepin-4(5H)-on hydroclorua

o o
@[ 2.....N_Boc HCl _ C[ Q-NNH2 HCI
N
;\' 0 | ©

Dung dich chira (S)-tert-butyl (5-metyl-4-ox0-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (28g, 96mmol) ) trong DCM
(300mL) dugc bd sung HCI 4M (71,8mL, 287mmol) va phan tng dugc khudy
trong moi trudng nito' & nhiét do trong phong trong 3 gid. Dung m6i dugc lam
bay hoi dén kho dé thu duoc hop chit thé ma dugc nghién véi dietyl ete
(200mL), dugc loc va lam kho trong chan khong dé thu duoc (S)-3-amino-5-
metyl-2,3-dihydrobenzo[b][1,4]oxazepin-4(5SH)-on hydroclorua (22,2g,
97mmol, hidu sudt 101%) duéi dang chit rin mau nau. MS (m/z): 193,20
(M+H.

Hop chit trung gian sau day duge st dung cho quy trinh bao ché hop chét
vi du duoc néu & phan d& muc dugc tong hop béng cach st dung phuong phép

tuwong tu v4i phuong phap duge néu trén day.
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Vi dy diéu ché 77

Axit 5-(4-clobenzyl)isoxazol-3-carboxylic

mm Me0,C o cl

N THF o)

HO-NH, HCI

MeO,C-CO,Me
‘ EtOH

HOZC \N,O cl M902C \N—O cl

THF/Nuéc

Dung dich chira 1-(4-clophenyl)propan-2-on (10g, 59,3mmol) trong THF
(150mL) trong bé nuéc d4 duoc bd sung tir tir NaH (1,423g, 59,3mmol) trong 30
phat. Dimetyl oxalat (7,0g, 59,3mmol) duoc bd sung & nhiét d§ trong phong
trong 1 gidr va hdn hop dugc khudy & 25°C trong 2 gid. Dung méi dugc loai bd
trong chan khong va phén cin duogc hoa tan trong EtOAc ma dugc ria béing
nuée. Pha nude duge tach va chiét bing EtOAc. C4c pha hitu co két hop dugc
lam kho béng Na,SO4, duoc loc, va dugc c6 trong chan khong dé thu duoc
metyl 5-(4-clophenyl)-2,4-dioxopentanoat (15g, 50,1mmol, hi¢u sudt 84%) dudi
dang dau dugc st dung & budce tiép theo ma khong can tinh ché thém. MS (m/z):
255/257 (M+H").

Dung dich chira metyl 5-(4-clophenyl)-2,4-dioxopentanoat (5g,
19,63mmol) trong etanol (80mL) duoc bd sung hydroxylamin hydroclorua
(1,364g, 19,63mmol) va hdn hop duge khudy & 78°C trong 2 gid dugc gidm sat.
Dung mdi dugc loai bé trong chan khong va phén cin dugc hoa tan trong EtOAc
dugc rira bang nude. Pha nude duge tach va chiét bang EtOAc. Céc pha hitu co
két hop duoc lam kho bing Na,SO,, duge loc, va cd trong chéh khéng dé thu
duoc metyl 5-(4-clobenzyl)isoxazol-3-carboxylat (4,7g, 16,81mmol, hiéu suét
86%) dudi dang chét rin dugc str dung & buéc tiép theo ma khong can tinh ché

thém. MS (m/z): 252/254 (M+H").

Dung dich chira metyl 5-(4-clobenzyl)isoxazol-3-carboxylat (100mg,
0,397mmol) trong THF (5mL) trong bé nudc da dugce bd sung dung dich chira
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NaOH (15,89mg, 0,397mmol) trong nudc (SmL). Hdn hop dugc khudy & nhiét
dd trong phong trong 2 gid. Dung mdi dugc loai bod trong chin khong va phan
cin dugc hoa tan trong nudc. Dung dich nude duge axit hoa bing cach bd sung
HCI IN dén d6 pH=2-3. Chét ran thu dugc ma da két l&ng dugc thu gom bing
cach loc va 1am khé trong chan khong @& thu duoc axit 5-(4-clobenzyl)isoxazol-
3-carboxylic nguyén chat (90mg, 0,360mmol, hiéu suét 91%) duéi dang chit rén
mau tring. MS (m/z): 238/240 (M+H").

Vi dy didu ché 78
Axit 5-((metyl(phenyl)amino)metyl)-1H-pyrazol-3-carboxylic

Et0,C EtO,C HO,C
NBS 2N, BzNHMe NN LioH N

> - NAc —_— < NAc ~
/N\NA R OYQ NaH
C A
(0] DMF -
~
©)L o Br \N? N?

Hon hop gbém etyl l-axetyl-5-metyl-1H-pyrazol-3-carboxylat (2g,
10,19mmol) va NBS (1,996g, 11,21mmol) trong CCls (20mL) dugc bd sung
benzoic peroxyanhydrit (0,123g, 0,51mmol) & nhiét do trong phong, sau d6 hoi

EtO,C

Iuu trong 5 gid. LCMS thé hién san phdm con c6 mot s6 chit ban dau. Toan bd
dung moéi duogc loai bd va phén cin duge tinh ché bang cach sic ki nhanh bang
cach nap chét rén (ria giai 0-30% etyl axetat trong hexan) dé thu duogc san
phém. Két hop céc phén chiét va loai bo toan bd dung mdi dé thu duoc san
phim thé 1a etyl 1-axetyl-5-(bromometyl)-1H-pyrazol-3-carboxylat (1,6g,
5,82mmol, hiéu suét 57,1%) MS (m/z) 232 /234 (M + H', - Axetyl).

Dung dich chita N-metylanilin (42,9mg, 0,4mmol) trong DMF (2mL) &
20°C duogc bd sung NaH (21,84mg, 0,546mmol). Hon hop phan tng duge khudy
trong 5 phuat. Sau d6, etyl 1-axetyl-5-(bromometyl)-1H-pyrazol-3-carboxylat
(100mg, 0,364mmol) dugc bd sung va hdn hop dugc khudy & nhiét do trong
phong trong 3 gio nita. LCMS cho biét phan tmg dugc hoan thanh. Hon hop
phan tmg duoc toi voi giot nude va dung mdi duge loai bod dén khé. Hop chéit

thd  etyl 1-axetyl-5-((metyl(phenyl)amino)metyl)-1H-pyrazol-3-carboxylat
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(100mg, 91%) dugc sit dung dé thily phan ma khong cén tinh ché thém. MS
(m/z) 260 (M + H' - Axetyl).

Dung dich chira etyl 1-axetyl-5-((metyl(phenyl)amino)metyl)-1H-pyrazol-
3-carboxylat (110mg, 0,365mmol) trong THF (2mL) dugc bd sung dung dich
chtra LiOH (1,825mL, 3,65mmol) trong nude (1,0mL). Hon hop phan tmg duge
khudy & nhiét d6 trong phong trong 16 gid va sau d6 duoc gia nhiét dén 50°C
trong 4 gidr & thoi diém ma LCMS hién thi su thiy phan d4 hoan thanh. Hon hop
dugc 1am ngudi dén 0°C va duoc bd sung HCI 1IN cho dén khi d6 pH=2. Chat
rén thu duoc dugc loc va lam khoé trong chan khong. Axit 5-
((metyl(phenyl)amino)metyl)-1H-pyrazol-3-carboxylic (80mg, 95%) dugc st
dung ma khong can tinh ché thém. MS (m/z) = 231 (M + H).

Vi du diéu ché 79

Axit 5-(3-flobenzyl)-4H-1,2,4-triazol-3-carboxylic
F

F
o ] — \
o H

)

LiOH dugc diéu ché méi (11,03mL, 22,07mmol) dugc bd sung vao dung
dich chtra etyl 5-(3-flobenzyl)-4H-1,2,4-triazol-3-carboxylat (1,1g, 4,41mmol)
trong THF (10mL) trong mo6i truong Ny, ¢o khudy & nhiét d6 trong phong. Phan
ung sau d6 duogc khudy & nhiét @ trong phong trong 5 gi va LCMS thé hién
phan tmg hoan thanh. Hn hop phéan tmg dugc ¢d va sau dé dugc hoa tan trong
10,0mL H,0. HCI 2N dugc bd sung tir tir cho dén khi d6 pH = 4. Chit rin mau
tréng ma duoc két taa tir phan mg duoc loc va rua béng H,O Ilanh. Chét rén
dugc 1am kho trong chan khong qua dém @8 thu duge hop chét dugc néu & phin
d8 muyc nay la axit 5-(3-flobenzyl)-4H-1,2,4-triazol-3-carboxylic (750mg,
3,39mmol, hiéu sudt 77%). MS (m/z) 222 (M+H").
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Vi du diéu ché 80

(S)-tert-butyl (1-metyl-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b][ 1,4]diazepin-3-

yl)carbamat

H
QN o) Mel, NaH Q/N S’L
)X\ tuy O
K N
HN\Q N )OV THF N N /&
o)

Huyén phu gébm NaH (72,1mg, 1,803mmol) trong THF (25mL) dugc
khudy trong mdi trudng nito & nhiét do trong phong dugc bd sung tir tir dung
dich chira (S)-tert-butyl (2-0x0-2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepin-3-
yl)carbamat (500mg, 1,803mmol) trong THF (10mL) trong 5 phut. Hdn hop
phan tng dugc khudy & nhiét do trong phong trong 1 gitr va sau d6 iodometan
(0,114mL, 1,821mmol) dugc bd sung tir tir trong 2 phat. Hén hop phan tng
dwoc khudy & nhiét do trong phong trong 36 gid. Phan tmg dugc t6i véi nude
(40mL) va chiét bing EtOAc (3 x 75mL). Lép hitu co duge lam khd béng
Na,SO, khan va dugc cd dé thu dugc san phdm thd (700mg). San phim tho nay
duogc tinh ché bang cot silicagel st dung 25-50% EtOAc trong hexan dé thu
duoc (S)-tert-butyl (1-metyl-2-ox0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)carbamat (340mg, 1,162mmol, hi¢u sult 64%) dudi
dang chét rén mau tring nhat. MS (m/z) 192,15 (IM-BOC] + H).

Vi dy diéu ché 81
(S)-tert-butyl (1,5-dimetyl-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepin-

3-yl)carbamat

Me

Dung dich chua (S)-tert-butyl (2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)carbamat (167mg, 0,602mmol) trong DMF (2mL)
duoc bd sung Cs,CO; (785mg, 2,409mmol), sau d6 1a Mel (0,113mL,
1,807mmol). Hon hgp phén tng dugc khudy & nhiét d§ trong phong qua dém.

-131-



25464

Dung dich dugc pha loging véi EtOAc va ria béng nudc va nudce mudi, 1am kho
béng Na,SO, va dugc cd. Nguyén liéu thd dugc tinh ché béng cot biotage (10
dén 60% EA/Hexan) dé thu duoc (S)-tert-butyl (1,5-dimetyl-2-oxo0-2,3,4,5-
tetrahydro-1H-benzo[b][1,4]diazepin-3-yl)carbamat (123mg, 0,403mmol, hiéu
suét 66,9%).

Vi du diéu ché 82

(S)-tert-butyl (1-metyl-4-ox0-2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepin-3-

yl)carbamat

H
N Mel
©( choa (I
/K * Axcto Axeton )4

Huyén phu (S)-tert-butyl (2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)carbamat (500mg, 1,803mmol) va kali cacbonat
(336mg, 2,434mmol) trong axeton (10mL) dugc bb sung iodometan (1,240mL,
19,83mmol). Hbn hop phan tng dugc bit kin va dugc gia nhiét 80°C bing cach
str dung hé diéu hanh vi séng CEM trong 40 phut. Sau khi lam ngudi, hdn hop
phan tmg dugc loc va duge c6 dudi ap suét giam dé thu duoc san pham tho
(600mg). San phim thé dugc tinh ché bing céch séc ki nhanh silicagel (100-200
mét lu6i) stir dung etyl axetat 20-40% trong hexan lam dung dich rira giai dé thu
duoc (S)-tert-butyl (1-metyl-4-o0x0-2,3,4,5-tetrahydro-1H-
benzo[b][1,4]diazepin-3-yl)carbamat (390mg, 1,298mmol, hié¢u sut 72,0%).
TLC: 30% EtOAc trong hexan; Rf: 0,35. MS (m/z) 290,21 (M+H").

Vi du diéu ché 83
2-(4-flo-3-nitrophenyl)-5-metyl-1,3,4-oxadiazol

F F
F MeCH(OEL) HNGs N
N —_— J
N - N’ S = N02
HN”

\ o H,SO0, '}Lo
o) >/

Huyén phu gdm 4-flobenzohydrazit (18g, 117mmol) trong 1,1,1-
trietoxyetan (85mL, 467mmol) dugc gia nhiét & 150°C. Sau khi hdi luu trong 24
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gid & 150°C, dung dich phan tmg dugc 1am ngudi dén nhiét d6 trong phong, sau
d6 chét rin dugc két tia. Sau khi x6i nito trong 2-3 phut, chét rén thu dugc dugc
xtr 1y bing etyl ete 1-2% trong hexan. Sau khi thu gom va rira chét rén bing
hexan thi lam kho trong chan khong & 50°C, 2-(4-flophenyl)-5-metyl-1,3,4-
oxadiazol (17,80g, 99mmol, hi¢u suit 85%) thu duoc duéi dang chét rén mau
nau nhat: MS (m/z) 179,0 (M+H"); "H NMR (DMSO-dg) 8: 7,97 - 8,10 (m, 2H),
7,38 - 7,51 (m, 2H), 2,58 (s, 3H). '

Huyén phu (mét phén dung dich, c6 mau gén gibng mau d6 sdm) cua 2-
(4-flophenyl)-5-metyl-1,3,4-oxadiazol (2g, 11,23mmol) trong H,SO4 (bbc khéi)
ddm ddc (8mL) & 0°C dugce bd sung axit nitric (1,394mL, 28,1mmol) (mau sic
cua dung dich chuyén sang mau vang cam). Sau 30 phit & 0°C, phan tng dung
dich dugc rét vao trong nude lanh (khoang 300mL). Chét rén thu dugc dugc thu
gom bang cach loc va rira béng nudc. Chét rén mau nau vang nhat dugc 1am khd
trong 10 chan khoéng & 50°C qua dém dé thu duogc 2-(4-flo-3-nitrophenyl)-5-
metyl-1,3,4-oxadiazol (2,28g, 10,22mmol, hi¢u sut 91%); MS (m/z) 224,0
(M+H"); '"H NMR (DMSO-dg) &: 8,61 (dd, J = 7,1, 2,3Hz, 1H), 8,38 (ddd, J =
8,8, 4,3, 2,3Hz, 1H), 7,84 (dd, J = 11,1, 8,8Hz, 1H), 2,62 (s, 3H).

Hop chét trung gian sau day duge st dung cho quy trinh bao ché hop chét
vi du duge néu & phan dé muc dugc tdng hop bang cach sir dung phuong phép

tuong ty véi phuong phap dugc néu trén day.

Me F Me F W/@i': \,/©i':
N N 0
NIN\7;©:NOZ Nf S NO2 0 NOz N\ | N02
)\/o )zN >/N

>\/O
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Vi du diéu ché 84

(S)-3-amino-5-metyl-8-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-
dihydrobenzo[b][1,4]oxazepin-4(SH)-on, bis hydfoclorua- clorua

= 0 Q %

Q
EtO,C o N,H, HoN >\—o
....... NH H NH
N EtOH N
| O /

>\O HCI \%O Q y’

Hon hop gdm (S)-etyl 3-((tert-butoxycacbonyl)amino)-5-metyl-4-oxo-
2,3,4,5-tetrahydro benzo[b][1,4] oxazepin-8-carboxylat (0,45g, 1,235mmol) va
hydrazin khan (0,465mL, 14,82mmol) trong EtOH (5,0mL) dugc gia nhiét dén
héi lvu qua dém. Dung méi dugce loai bé trong chan khong, sau do phan cin thu
duoc duoc tao huyén phu trong etyl ete, dugc loc va rira bang etyl ete c6 5%
etanol dé thu duoc (S)-tert-butyl (8-(hydrazincacbonyl)-5-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4] oxazepin-3-yl)carbamat (253,0mg, 58,5%) ; MS (m/z):
351,3 (M+H).

Huyén phu gdbm (S)-tert-butyl (8-(hydrazincacbonyl)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat (253,0mg, 0,722mmol)
trong 1,1,1-trietoxyetan (2896pl, 15,89mmol) duoc gia nhiét dén 150°C trong
mdi trudng nito. Sau 2 gid hdn hgp phén tmg dugc 1am ngudi dén nhiét do trong
phong. Khi 1am ngudi, san phim rén dugc két tha va duoc thu gom bang cach
loc, sau d6 rira bing lugng nho etyl ete dé thu duge (S)-tert-butyl (5-metyl-8-(5-
metyl-1,3,4-oxadiazol-2-yl)-4-0x0-2,3,4,5-tetrahydrobenzo [b][1,4]oxazepin-3-
yl)carbamat (165,0mg, hiu sult 61%). 'H NMR (DMSO-dg) d: 7,89 (dd, J =
8,5, 1,9Hz, 1H), 7,66 - 7,78 (m, 2H), 7,25 (d, J = 6,6Hz, 1H), 4,42 (br. s., 3H),
3,33 (br. s., 3H), 2,60 (s, 3H), 1,35 (s, 9H) ; MS (m/z): 375,3 (M+H)).
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Dung dich chtra (S)-tert-butyl (5-metyl-8-(5-metyl-1,3,4-oxadiazol-2-yl)-
4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carbamat (165,0mg,
0,441mmol) trong DCM (3,0mL) duoc bb sung dung dich chira HCl 4M trong
1,4 dioxan (1,653mL, 6,61mmol). Hon hop duge khudy & nhiét d trong phong
trong 1 gid. San phim rin dugc két tia tir hdn hgp phan ing va duoc thu gom
bang céch loc, sau d6 rira béng etyl ete dé thu duoc mudi bis hydroclorua-clorua
cua (S)-3-amino-5-metyl-8-(5-metyl-1,3,4-oxadiazol-2-yl)-2,3-
dihydrobenzo[b][1,4]oxazepin-4(5H)-on (150,0mg, 89%). MS (m/z): 275,1
(M+HD).

Vi dy diéu ché 85
Etyl 2-amino-2-(2-(2-phenylaxetyl)hydrazono)axetat

Q. NH
O NH 0 EtOH, RT o ZS\Q
P+ HN —_—

\
/“O O~\ H /~O NN

Dung dich chira 2-phenylaxetohydrazit (20g, 133mmol) trong etanol
(75mL) va dietyl ete (250mL) duoc bd sung etyl 2-etoxy-2-iminoaxetat (20g,
138mmol). Hon hop thu dugc duge khudy & nhiét do trong phong trong 4 gio.
Bt dAu tao ra két tha sau 10 phut. Chét rén thu duge dugc loc, rira véi dietyl ete
va lam khd dé thu duoc etyl 2-amino-2-(2-(2-phenylaxetyl)hydrazono)axetat
(27,85g, hiéu suit 82%) duéi dang chét rin mau tréng, dugc sir dung ma khong
cAn tinh ché thém. MS (m/z) 250 (M+H").

Vi du diéu ché 86
Etyl 5-benzyl-4H-1,2,4-triazol-3-carboxylat
o 170°C No "i\/©
D e o

Etyl 2-amino-2-(2-(2-phenylaxetyl)hydrazono)axetat (27,85g, 109mmol)
duge tao huyén phu trong xylen (300mL) va dugc gia nhiét & 170°C trong 24

gi véi bng gom Dean-Stark. Ban d4u hdn hop rét ddc duge tao ra, hén hop nay
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chuyén sang mau vang nhat va ddng nhit khi phan tmg dién ra. Hon hop phan
ung dugc lam ngudi dén nhiét @6 trong phong va chét rén duoc két tia. Dietyl
ete duge bd sung va hdn hop phan ing dugce khudy trong 15 phut trong bé nuéc
da/nude. Chit rén duoc loc, rira véi dietyl ete va hexan va lam kho dé thu duoc
etyl 5-benzyl-4H-1,2,4-triazol-3-carboxylat (24,67g, hi€u suat 95%) duéi dang
chét rén mau tring, chét rin nay dugc st dung ma khong can tinh ché thém. MS

(m/z) 232 (M+H").
Vi du diéu ché 87

(S)-tert-butyl (6,8-diflo-7-metyl-4-ox0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)carbamat

F. o ~NHBoc
BOC‘@H Q \\
] ] Me CO.H
j@/ H,SO, dim dge T F [ cox 7o, €0,
M . = . .
® 1 HNO,béckhsi Me NO; NaH "
F DMF ; o\ wNHBoc
No, CO2H
F
Hy/Pd
MeOH
Boc F 0] “‘\\\\NHBoc
NH HATU
Me NH, COzH
~ DEA E

DMSO
F (0] s NHBoc
Boc
"NH
2 NH, CO.H

Dung dich chtra 1,3,5-triflo-2-metylbenzen (6,0g, 41,1mmol) trong axit
sulfuric (46,0mL, 862mmol) khudy & -10°C dugc bd sung ting giot hdn hop
gbm axit nitric (1,835mL, 41,Immol) trong axit sulfuric (15,32mL, 287mmol)
trong 10 phtt. Hén hop phan tmg dugc khudy & -10 d&n 15°C trong 1,5 gio, tai
d6 TLC bidu thi chit ban dau dugc tiéu thu. Hon hop phén tmg dugce rét 1én trén
nuée da-nuée (500mL), chiét bing DCM (250mL), va 16p hitu co dugc rira béng
nudc (100mL), lam kho bf?mg Na,SO, khan va duogc co dé thu duoc duge 1,3,5-
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triflo-2-metyl-4-nitrobenzen (6,9g, 31,3mmol, hiéu sudt 76%) dud6i dang chit
l6ng mau vang. TLC: 20% EtOAc trong hexan; Rf: 0,65. GCMS (m/z) 191
(M).

Dung dich chira 1,3,5-triflo-2-metyl-4-nitrobenzen (6,9g, 36,Immol) va
NaH (2,89g, 72,2mmol) trong DMF (70mL) dugc khudy trong méi trudng nito &
0°C duoc bd sung tir tir dung dich chira axit (S)-2-((tert-butoxycacbonyl)amino)-
3-hydroxypropanoic (7,41g, 36,1mmol) trong DMF (70mL) trong 5 phut. Hon
hop phan Ung dugc khudy & 0-25°C trong 3 gio, tai d6 TLC bidu thi chét ban
dau duoc tiéu thu. HC1 0,5M (250mL) sau d6 dugc bb sung, va pha nudc dugc
chiét biang EtOAc (500mL). Lép hitu co dugc rira bang nude (100mL x 2), sau
d6 rira bang nuwéc mubi (100mL). Lép hitu co duge 1am khd bang Na,SO, khan,
duge loc va ¢6 d& thu dugc axit (S)-2-((tert-butoxycacbonyl)amino)-3-(3,5-
diflo-2-metyl-6-nitrophenoxy)propanoic tho va axit (S)-2-((tert-
butoxycacbonyl)amino)-3-(3,5-diflo-4-metyl-2-nitrophenoxy)propanoic (hon
hop 1:1) (12g, 32mmol, hi¢u suit 89%) dudi dang gdm mau vang. Hop chét thd
nay dugc st dung & budc tiép theo. TLC: 10% MeOH trong DCM; Rf: 0,3. MS
(m/z) 375 (M-H").

Dung dich chtra axit (S)-2-((tert-butoxycacbonyl)amino)-3-(3,5-diflo-2-
metyl-6-nitrophenoxy)propanoic va axit (S)-2-((tert-butoxycacbonyl)amino)-3-
(3,5-diflo-4-metyl-2-nitrophenoxy)propanoic (1:1) (12g, 32mmol) trong metanol
(250mL) duogc khudy trong méi trudng nito & nhiét dd trong phong duoc bd
sung tlr tir paladi trén cacbon (2,55g, 2,392mmol) trong 5 phut. Hdn hop duoc
khudy trong méi truong hydro & &p suét 60 PSI & 25°C trong 3 gid, & thoi diém
d6 TLC bidu thi chit ban dau dugc tiéu thu. Hon hop phan tng dugc loc qua
dém xelit, rira bing metanol du (300mL) va dugc cb d8 thu dugc duoc hop chét
axit (S)-3-(2-amino-3,5-diflo-4-metylphenoxy)-2-((tert-
butoxycacbonyl)amino)propanoic thé va axit (S)-3-(2-amino-3,5-diflo-6-

metylphenoxy)-2-((tert-butoxycacbonyl)amino)propanoic (hdn hop 1:1) (9g,
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mirc thu hdi 92%). TLC: 10% MeOH trong DCM; Rf: 0,4. Hop chét nay duoc

str dung & budc tiép theo ma khong can tinh ché thém.

Dung dich chtra hop chét axit (S)-3-(2-amino-3,5-diflo-4-metylphenoxy)-
2-((tert-butoxycacbonyl)amino)propanoic va axit (S)-3-(2-amino-3,5-diflo-6-
metylphenoxy)-2-((tert-butoxycacbonyl)amino)propanoic (1:1) (9g, 26,0mmol)
va DIEA (6,81mL, 39,0mmol) trong DMSO (90mL) dugc khudy trong moi
trudng nito & 20°C dugc bd sung tir tir HATU (9,88g, 26,0mmol) trong 5 phit.
H3n hop phan tng duoc khudy & 25°C trong 20 gid, & thoi diém d6 TLC biéu
thi chét ban dAu duoc tidu thy. Phan tmg dugc tdi véi nude (500mL), chiét bing
EtOAc (300mL) va 16p hitu co dugce 1am kho bing Na,SO, khan, dugc loc va cd
d8 thu dugc san phdm thd. San phim thd nay dugc tinh ché bang HPLC diéu ché
{8 thu duoc hdn hop chit ddng phan cu tric gdm (S)-tert-butyl (6,8-diflo-7-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)carbamat va (S)-tert-
butyl (6,8-diflo-9-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-
yl)carbamat (1,98g, 23%) dudi dang chit rén mau ndu nhat. Chét ddng phan ciu
trac mong mudn dugc tach bang HPLC khong d6i xtmg (cot: Chiralpak-
IC(250*30%*5,0p), pha dong: n-hexan:IPA (80:20), tbc do dong: 30ml/phut) cho
hdn hop chét ddng phén cAu tric (2,57g, 7,8mmol) dé thu dugc (S)-tert-butyl
(6,8-diflo-7-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-
yl)carbamat (710mg, hiéu suét thu hdi 27%) dudi dang chét ran mau trdng nhat.
'H NMR (DMSO-dy) 8: 9,8 (s, 1H), 7,15 (m, 1H), 6,95 (m, 1H), 4,35 (m, 3H),
3,15 (s, 3H), 1,35 (s, 9H). MS (m/z) 329 (M+H").

Vi du diéu ché 88
7-clo-9-flo-4,5-dihydro-1H-benzo[b]azepin-2(3H)-on
\(;Q NH;OHHCI \QQ _Tsa AcOK m
Aég;‘_'a DCM nudc
nudce
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Dung dich chta 6-clo-8-flo-3,4-dihydronaphtalen-1(2H)-on (3,2,
16,11mmol) trong etanol (32mL) va nudc (16mL) dugc khudy trong khong khi
& nhiét d6 trong phong dugc bd sung natri axetat (2,64g, 32,2mmol) va
hydroxylamin hydroclorua (2,239g, 32,2mmol) trong mot lan. HOn hop phan
{mg duge khudy & 100°C trong 1 gid. Phan tmg dugc gism sét bing TLC sit
dung 20% etyl axetat trong hexan 1am pha dong (rira giai hai 14n). Khi két thuc
phan tmg, hdn hop phan tmg dugc 1am bay hoi dén khé va 25mL nuéc dugc bd
sung. Huyén phu dugc khudy trong 5 phiit va dugc loc, rira bang nuédc (10mL),
hexan (10mL) va lam khd trong chan khong dé thu duogc 6-clo-8-flo-3,4-
dihydronaphtalen-1(2H)-on oxim (3,35g, 15,68mmol, hi¢u suat 97%) duéi dang
chét rin mau niu nhat, dudi dang hén hop c6 ty 18 1:1 chira cac chét dong phan

1ap thé thusn va céc chat phan ddng phén 1ap thé. MS (m/z) 214/216 (M+H).

Dung dich chira 6-clo-8-flo-3,4-dihydronaphtalen-1(2H)-on oxim (3,2g,
14,98mmol) va TEA (6,26mL, 44,9mmol) trong DCM (90mL) duogc khudy
trong méi truong nito & 5°C duoc bd sung tir tir tosyl-clorua (8,57g, 44,9mmol)
trong 5 phtt. Hon hop phan tmg dugc cho khudy & nhiét d6 trong phong trong
18 gio. Sau khi hoan thanh phén tng (dugc gidm sat béi TLC, 20% etyl axetat
trong hexan), hdn hop phan tng dugc pha loéng vdi nudc, chiét bing DCM (2 x
90mL). LGp hitu co duge tach va rira béng nude (2 x S0mL), va céc pha hitu co
két hop dugc rira bang nudc mudi, 1am kho béang natri sulfat khan va bay hoi
dudi 4p sut giam dé thu dugc san phdm thd. San phim thé dugc bd sung vao
cot silicagel va dugc rira giai bing Hexan/EtOAc. Cac phén chiét san phén dugc
thu gom: rira gidi tir 5-6% EtOAc dugc c6 dudi 4p sudt gidm dé thu duge 6-clo-
8-flo-3,4-dihydronaphtalen-1(2H)-on O-tosyl oxim (3,0g, 6,61mmol, hiéu suét
44,1%) dudi dang chét rin mau nau nhat, dudi dang hdn hop khong x4c dinh ty
16 4:1 gdm céc chét ddng phan 1ap thé thuan va phan ddng phan 1ap thé. 'H
NMR (DMSO-dg) 8: 7,95 (m, 2H), 7,35 (m, 2H), 7,0 (m, 2H), 2,85 (m, 2H), 2,65
(m, 2H), 1,8 (m, 2H); MS (m/z) 368/370 (M+H").
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Dung dich chtra 6-clo-8-flo-3,4-dihydronaphtalen-1(2H)-on O-tosyl oxim
(3g, 8,16mmol) trong etanol (150mL) va nudc (80mL) duge bd sung kali axetat
(17,61g, 179mmol) va hdn hop phéan tmg dugc khuéy & 100°C trong 16 gid. Sau
khi hoan thanh phan mg (phan ung dugc giam sat bdi TLC 30% etyl axetat
trong hexan), hdn hop phén tng dugc 1am bay hoi dudi 4p suét giam dé loai bd
etanol, 16p nudc con lai tiép tuc duoc pha lodng véi nude (SmL) va 1am ngudi
trong 30 phut & 5°C. Chét rin két tia da tao ra duoc loc, rira bang nuéc lanh,
hexan va lam kho trong chan khong dé thu dugc 7-clo-9-flo-4,5-dihydro-1H-
benzo[b]azepin-2(3H)-on (1g, 4,16mmol, hiéu sudt 51,0%) duéi dang chét rén
mau nau. '"H NMR (DMSO-dy) 8: 9,43 (s, 1H), 7,35 (d, 1H), 7,22 (s, 1H), 2,75
(m, 2H), 2,15 (m, 4H); MS (m/z) 213/215 (M+H).

Vidul
Phuong phép A

(R)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]thiazepin-3-

yl)isoxazol-3-carboxamit

s
S 0, EDC, HOBT \y-0
..... NH, Q - . N N
ud  N-© NMM, DCM N

Dung dich chira axit 5-benzylisoxazol-3-carboxylic (208mg, 0,919mmol)
trong DCM (30mL) duogc bd sung Ni1-((etylimino)metylen)-N3,N3-
dimetylpropan-1,3-diamin  hydroclorua (129mg, 0,674mmol) va 1H-
benzo[d][1,2,3]triazol-1-0l  hydrat (103mg, 0,674mmol), sau d6 4-
metylmorpholin (0,202mL, 1,839mmol). Hon hop thu dugce dugc khqu & nhiét
do trong phong trong 5 phut, sau d6 duoc bd sung (R)-3-amino-5-metyl-2,3-
dihydrobenzo[b][1,4]thiazepin-4(5H)-on, hydroclorua (150mg, 0,613mmol). Hon
hop phan Ung dugc khudy & 25°C trong 5 gio. LCMS th8 hién san phdm va phan
tng d& hoan thanh. Toan bd DCM dugc loai bd va 200mL EtOAc dugc bd sung
va hén hop duoc ria bang nuéc, dung dich nuéc HCI 0,1N, dung dich nude
NaHCO; va nudc mudi. Pha hitu co dugce 1am kho bﬁng Na,SO,; va duoc cd

duéi 4p suét giam @ thu dugc san phim tho. Tinh ché ISCO (rtra giai bang 0-
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50% EtOAc trong hexan) dé thu duoc hop chét dugc néu & phén ¢ muc nay la
(R)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-
yl)isoxazol-3-carboxamit. Phin cin dugc nghién véi ete va hexan. Chét rin thu
duge duge loc va rira véi hexan va duge thu gom (200mg, 83%). 1H NMR
(400MHz, DMSO-d6) & = 8,96 (d, J = 7,8Hz, 1H), 7,67 (d, J= 7,3Hz, 1H), 7,59
(d, J = 4,0Hz, 2H), 7,44 - 7,19 (m, 6H), 6,52 (s, 1H), 4,62 - 4,43 (m, 1H), 4,21
(s, 2H), 3,52 (dd, J = 6,8, 11,4Hz, 1H), 3,71- 3,44 (m, 1H), 3,30 (s, 3H). MS
(m/z) 394 (M+H").

Vidu2
Phuong phép B

(R)-5-benzyl-N-(5-metyl-1,1-dioxido-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit

@(2 ..... »—(N\g/\@ noren_ @(1 Om

Dung dich chira (R)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit (69mg,
0,175mmol) trong DCM (15mL) dugc bd sung axit 3-clobenzoperoxoic (101mg,
0,438mmol) & 0°C. Hon hop phan tmg dugc khudy trong 1 gi & 0°C va dugc
1am 4m dén nhiét d6 trong phong, sau d6 khudy trong 12 gi& & nhiét do trong
phong. Phan tmg dugc t6i v6i dung dich nuéc NaOH 1N lanh. Sau khi chiét
bang DCM, dung dich hitu co két hop dugc rira bang dung dich nuéc Na,$,0;
2,5% va nudc mudi. Sau khi lam kho bﬁng MgSQ,, loc, va ¢, phz‘?m can duogc
dem di sic ki cot ISCO 40g, dung dich rira giai: 5% dén 50% EtOAc/Hex) dé
thu duoc (R)-5-benzyl-N-(5-metyl-1,1-dioxido-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit (60mg,
0,141mmol, hiéu suat 80%) dudi dang gdm. Nghién véi DCM va hexan dé thu
duoc chit rin mau tréng. 1H NMR (400MHz, DMSO-d6) 6 =9,14 (d, J=
7,6Hz, 1H), 8,06 - 7,90 (m, 2H), 7,81 (d, J= 8,1Hz, 1H), 7,64 (t, J= 7,6Hz, 1H),
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7,49 - 7,19 (m, SH), 6,52 (s, 1H), 5,76 (s, 1H), 4,72 (dt, J="7,5, 11,2Hz, 1H),
4,22(s, 2H), 4,14 - 3,95 (m, 2H), 3,29 (s, 3H). MS (m/z) 426 (M+H").

Cacvidu3vad
Phuong phap C
5-benzyl-N-((1S,3R)-5-metyl-1-oxido-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit va 5-benzyl-N-
((1R,3R)-5-metyl-1-oxido-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-
yl)isoxazol-3-carboxamit

o]
Q 0 ‘é"w R =
0 s = \-O
S \ 6 m-CPBA o W2 L g N N
@ NN DCM N N
N
I © /

Dung dich chira (R)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit (75mg,
0,191mmol) trong DCM (15mL) dugc bd sung axit 3-clobenzoperoxoic
(54,8mg, 0,238mmol) & 0°C. Hon hop phén tng dugc khudy trong 1 gi&r & 0°C
va duge 1am 4m dén nhiét do trong phong, sau d6 khudy trong 12 gio & nhiét do
trong phong. Phan tmg duoc t6i v6i dung dich nude NaOH 1N lanh. Sau khi
chiét bing DCM, dung dich hitu co két hop duoc rira bing dung dich nuéc
Na,S,05 2,5% va nudc mudi. Sau khi 1am khé b'ﬁmg MgSO;,, loc, va co, phﬁn can
duogc dem di sic ki cot (ISCO 40g, dung dich rtra giai: 0% dén 40%, sau d6 dén
60% EtOAc/Hex) dé thu dugc 2 chat ddng phén la 5-benzyl-N-((1R,3R)-5-
metyl-1-oxido-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-yl)isoxazol-3-
carboxamit (64mg, 0,156mmol, hi¢u suét 82%)) va 5-benzyl-N-((1S,3R)-5-
metyl-1-oxido-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-yl)isoxazol-3-
carboxamit (14mg, 0,034mmol, hi¢u suét 17,94%.

5-benzyl-N-((1S,3R)-5-metyl-1-oxido-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]thiazepin-3-yl)isoxazol-3-carboxamit. MS (m/z) 410
(M+H"). 1H NMR (400MHz, DMSO-d6) § = 9,06 (d, J = 7,8Hz, 1H), 7,88 -
7,75 (m, 1H), 7,73 - 7,63 (m, 2H), 7,55 -7,44 (m, 1H), 7,42 - 7,20 (m, 4H), 6,54
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(s, 1H), 5,76 (s, 1H), 4,73 (dt, ] = 7,6, 11,1Hz, 1H), 4,22 (s, 2H),3,83 (dd, J =
7,5, 14,5Hz, 1H), 3,53 (dd, J = 11,1, 14,4Hz, 1H), 3,25 (s, 3H). 5-benzyl-N-
((1R,3R)-5-metyl-1-oxido-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]thiazepin-3-
yl)isoxazol-3-carboxamit. MS (m/z) 410 (M+H"). 'TH NMR (DMSO-dg) 8,89 -
9,19 (m, 1H), 7,56 - 7,86 (m, 4H), 7,22 - 7,48 (m, SH), 6,51 (s, 1H), 4,45 - 4,65
(m, 2H), 4,13 - 4,35 (m, 3H), 3,30 (s, 3H).

Vidu5s
Phuong phap D

3-benzyl-N-((S)-5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-

yl)piperidin-1-carboxamit

© ON

Sl QU a
N +
Fo trietylamin

Huyén phti chira (S)-3-amino-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-
4(5H)-on, hydroclorua (100mg, 0,437mmol) va Et;N (0,152mL, 1,093mmol)
trong THF (4mL) duoc bd sung 4-nitrophenyl carbonocloridat (97mg,
0,481mmol) & 0°C. Sau 45 phut, 3-benzylpiperidin (0,085mL, 0,481mmol) va
Et;N (0,091mL, 0,656mmol) dugc bd sung va duoc lam 4m dén nhiét do trong
phong. Sau 2 gi¢ & nhi¢t do trong phong, hdn hop phan tng dugc ¢, sau do
duoc pha lodng véi MeOH-DMSO (2mL, 1:1). Sau khi loc qua xilanh loc
Acrodisc CR 25 mm vé&i mang 0,2uM PTFE, dung dich duoc tinh ché bing
HPLC (Waters, cdt: Waters Sunfire 30x150mm, dung dich ra giai:
axetonitril:nudc TFA 50-100%, tbc d6 dong: S0ml/phut) dé thu dugc 3-benzyl-
N-((S)-5-metyl-4-o0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]Joxazepin-3-yl)piperidin-1-
carboxamit (52,2mg, 0,123mmol, hiéu suét 28,2%, chua dugc tdi vu héa) dudi
dang hén hop gém cac chét dong phan khong d6i quang. MS (m/z) 393,9
(M+H"). Sau khi tach bing cach sir dung cot khong déi ximg (Chiralpak IA-H,
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dung dich rira giai: ddng dung mdi: IPA, % dbng dung méi: 30% Isocratic, tbc
dd dong = 4mL/phut), thu dugc hai chét ddng phan khoéng d6i quang ma khong
can chi dinh héa hoc 1ap thé tuyét dbi & C-3 piperidin. Chéit ddng phan A
(9,9mg): '"H NMR (CDCls) 8: 7,14-7,36 (m, 9H), 5,50 (d, J = 6,3Hz, 1H), 4,86
(dt, J = 11,1, 6,8Hz, 1H), 4,63 (dd, J = 9,7, 7,5Hz, 1H), 4,16 (dd, J = 11,2,
9,7Hz, 1H), 3,87 (dt, J = 13,1, 1,6Hz, 1H), 3,72 - 3,81 (m, 1H), 3,43 (s, 3H),
2,88 (ddd, J = 12,9, 11,4, 3,2Hz, 1H), 2,52 - 2,69 (m, 2H), 2,45 (dd, J = 13,6,
8,1Hz, 1H), 1,65 - 1,81 (m, 3H), 1,36 - 1,46 (m, 1H), 1,06 - 1,18 (m, 1H). MS
(m/z) 393,9 (M+H"). Chit ddng phan B (13,9mg): 'H NMR (CDCl3) &: 7,09 -
7,73 (m, 9H), 5,51 (br. s., 1H), 4,79 - 4,92 (m, 1H), 4,59 - 4,70 (m, 1H), 4,10 -
4,20 (m, 1H), 3,89 (m, 1H), 3,77 (m, 1H), 3,42 (s, 3H), 2,77 - 2,93 (m, 1H), 2,40
- 2,67 (m, 3H), 1,63 - 1,81 (m, 3H), 1,38 - 1,49 (m, 1H), 1,06 - 1,20 (m, 1H).
MS (m/z) 393,9 (M+H").

Vidu6
Phuong phap E
(S)-5-benzyl-N-(8-(2-metoxyetoxy)-4-0xo0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-carboxamit

budce 1.1 ﬂ K

<_l) ~ O
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Polyme lién két PPh; (tai 1,6mmol/g, 2,5 eq, 268mg), (S)-5-benzyl-N-(8-
hydroxy-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)isoxazol-3-
carboxamit (65mg, 0,171mmol) va 2-metoxyetanol (0,027mL, 0,343mmol) dugc
két hop trong THF (3mL). Sau d6, di-tert-butyl azodicarboxylat (79mg,
0,343mmol) duoc bd sung va hdn hgp duge khudy & nhiét d6 trong phong trong
20 gio. TFA (0,066mL, 0,857mmol) dugc bd sung va hdn hop duge khudy trong
1 gid. Phan tmg dugc loc qua xelit, rira véi MeOH 10%/DCM va dugc ¢d. San
phim thdé dugc phan tach gitta DCM va NaHCOs bdo hoa va cic 16p dugc tach.
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Lép hitu co duge co va tinh ché bing cach sic ki nhanh, Biotage (4g cdt silic
oxit; 0,5-3% MeOH/DCM (thém NH,OH), 15 phut) dé thu duoc 37mg bot mau
tring v6i hiéu sudt 48%. 'H NMR (DMSO-de) &: 9,92 (s, 1H), 8,77 (d, J =
8,1Hz, 1H), 7,25 - 7,40 (m, 5H), 7,02 (d, J = 8,8Hz, 1H), 6,70 - 6,79 (m, 2H),
6,57 (s, 1H), 4,80 (dt, J = 10,8, 7,4Hz, 1H), 4,50 (t, J = 10,6Hz, 1H), 4,41 (dd, J
= 10,5, 6,7Hz, 1H), 4,23 (s, 2H), 4,01 - 4,13 (m, 2H), 3,60 - 3,68 (m, 2H), 3,30
(s, 3H); MS (m/z) 438,3 (M+H").

Vidu?7

5-benzyl-N-(1-hydroxy-5-metyl-4-ox0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-

yl)isoxazol-3-carboxamit

? Q
NE_O\ < > Cs,CO;3 L@ Pd/C, HZ C@}
N Mel EtOH
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THF
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Benzyl (2,5-diox0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat
(400mg, 1,233mmol) dugc hoa tan trong 10mL THF, va sau d6 Cs,CO; (1,0g,

3,08mmol) duoc bd sung, tiép nita 13 metyl iodua (0,116mL, 1,850mmol). Hon
hop phan tmg duoc gilt & nhiét d¢ trong phong trong 16 gio. Hon hop sau dé
duge loc. Phén loc dugc ¢d, va sau d6 tinh ché bing Isco Combiflash (EtOAc
15%-80%/Hexan; 40g cdt Isco RediSep). Céac phan chiét chtra san phim dugc
két hop va dugc cd dé thu dugc benzyl (1-metyl-2,5-dioxo-2,3,4,5-tetrahydro-
1H-benzo[b]azepin-3-yl)carbamat du¢i dang diu mau vang (290mg, hiéu suét
70%). 1H NMR (CDCls) d ppm 7,53 - 7,72 (m, 2H), 7,26 - 7,44 (m, 6H), 7,21
(d, J = 8,1Hz, 1H), 6,14 (d, J = 6,6Hz, 1H), 5,02 - 5,18 (m, 2H), 4,95 (ddd, J =
12,6, 6,6, 4,0Hz, 1H), 3,38 (s, 3H), 3,33 (dd, 1H), 2,94 (dd, J = 19,3, 12,8Hz,
1H); MS (m/z): 339 (M+H+).
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Benzyl  (1-metyl-2,5-diox0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)
carbamat (290mg, 0,857mmol) dugc hoa tan trong etanol (20mL). Paladi trén
cacbon (tai 10% trong lugng, 91mg, 0,857mmol) dugc bb sung. Hon hop phan
tmg duogc gitt & nhiét dd trong phong trong 3 gid trong binh cau hydro. Hon hop
phan Ung dugc loc va phén loc dugc ¢ thanh diu mau vang, diu nay sau d6
chuyén thanh chét rin mau tréng khi dé trong méi truong chan khong cao trong
16 gior dé thu dugc 3-amino-1-metyl-3,4-dihydro-1H-benzo[b]azepin-2,5-dion
(158mg, hiéu sudt 90%). 1H NMR (MeOH-d4) d ppm 7,60 - 7,88 (m, 2H), 7,23
- 7,59 (m, 2H), 4,50 - 4,72 (m, 1H), 3,43 (s, 3H), 3,11 - 3,38 (m, 1H), 2,08 - 2,31
(m, 1H); MS (m/z): 205 (M+H+).

Axit 5-benzylisoxazol-3-carboxylic (29,8mg, 0,147mmol) dugc hoa tan
trong DCM(2mL), va sau d6 N-hydroxybenzotriazol (24,75mg, 0,162mmol) va
EDC (31,0mg, 0,162mmol) dugc bd sung. Hon hop dugce gitt & nhiét do trong
phong trong 10 phut. N-metylmorpholin (0,057mL, 0,514mmol) va 3-amino-5-
metyl-2,3-dihydro-1H-benzo[b]azepin-1,4(5H)-dion (30mg, 0,147mmol) sau do
duge bd sung. Hon hop phan tmg duge gilt & nhiét d6 trong phong trong 16 gio.
Hon hop sau d6 dugc cb va phin cin dugc tinh ché bang Isco Combiflash
(EtOAc 10%-50%/Hexan; 24g ct Isco RediSep). Cac phan chiét chira san phim
duoc két hop va dugc cd @ thu dugc 5-benzyl-N-(5-metyl-1,4-dioxo-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-3-yl)isoxazol-3-carboxamid du¢i dang dau trong
sudt, ddu nay chuyén sang chét rén mau tring khi dé trong moi trudng chén
khong cao trong 16 gid (42mg, hi¢u suit 73%). 1H NMR (400 MHz, CDCl;) d
ppm 3,00 (dd, J=19,33, 12,76Hz, 1H) 3,39 - 3,48 (m, 4H) 4,13 (s, 2H) 5,26 (ddd,
J=12,76, 6,44, 3,79Hz, 1H) 6,35 (s, 1H) 7,19 - 7,43 (m, 7H) 7,55 - 7,72 (m, 2H)
7,99 (d, J=6,57Hz, 1H); MS (m/z): 390 (M+H+).

5-benzyl-N-(5-metyl-1,4-dioxo-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)isoxazol-3-carboxamit (20mg, 0,051mmol) dugc hoa tan trong 2mL. MeOH,
va sau d6 NaBH, (2,91mg, 0,077mmol) dugc bb sung & nhiét d trong phong.
Hon hop dugc giit & nhiét d trong phong trong 16 gio. Hon hop sau d6 duge cd
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va phan tach gitta (nuéc) NaHCO; bdo hoa va DCM. Lép hitu co duge ¢6 va
phén cin dugc tinh ché bing Isco Combiflash (1%-10% MeOH/CH,Cl,, 10%
NEt3 trong MeOH; 4 g cot RediSep). Cac phan chiét thu duoc chira sin phim
duge két hop va dugc co dé thu duogc 5-benzyl-N-(1-hydroxy-5-metyl-4-oxo-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)isoxazol-3-carboxamit dudi dang
dau trong sudt (14mg, hiéu suit 70%). "H NMR (400 MHz, CDCl;) & ppm 2,34
(d, J=4,55Hz, 1H) 2,44 (ddd, J=12,13, 10,86, 7,58Hz, 1H) 2,67 (td, J=11,68,
8,21Hz, 1H) 3,43 (s, 3H) 4,12 (s, 2H) 4,51 (dt, J=10,48, 7,89Hz, 1H) 5,06 (t,
J=3,66Hz, 1H) 6,32 (s, 1H) 7,13 - 7,45 (m, 8H) 7,67 (dd, J=6,69, 2,15Hz, 1H)
7,81 (d, J=7,07Hz, 1H); MS (m/z): 392 (M+H").

Vidy 8

(S)-5-benzyl-N-(5-metyl-4-oxo-7-(1H-tetrazol-5-yl)-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-carboxamit

N
N Il
— _— —
|||||||||| NH
HN QNH N
N |
0 /

N
o N

Buéc 1: (S)-5-benzyl-N-(7-(1-(2-xyanoetyl)-1H-tetrazol-5-yl)-5-metyl-4-

0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-carboxamit.

Dung dich chta  (S)-3-(5-benzylisoxazol-3-carboxamido)-N-(2-
xyanoetyl)-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-7-
carboxamit (69,0mg, 0,146mmol) va pyridin (0,071mL, 0,874mmol) trong DCM
(2,0mL) duoc bd sung phospho pentaclorua (45,5mg, 0,219mmol). Hbn hop
phan mg duoc gia nhiét dén hdi luu trong 3,0 gio, sau d6 0,25 eq PCls duoc bd
sung. Hén hop phan ung dugc 1am ngudi dén nhiét d6 trong phong, sau d6
TMSN; (0,110mL, 0,83 1mmol) dugce bd sung va hdn hop phan ting dugc khudy
qua dém & nhiét d trong phong. O thoi diém 20 gio, 4,0 duong lugng TMS-N;
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va 3,0 duong luong pyridin dugc b sung vao hdn hgp phan img. Hon hop phéan
tmg duoc t6i k§ véi vai giot dung dich NaHCO; bédo hoa, sau 5 phut 1a véi
NaHCO; du. Hon hop duoc khudy trong 15 phut. Pha hitu co dugce tach va rira
bing dung dich axit xitric 10% va nudc muédi. Pha hitu co duoc 1am kho bing
Na,SO0,, duoc loc va ¢ trong chan khong. Phan cin dugc tinh ché béng FCC
(EtOAc-Hex: 50-70%). MS (m/z) 499,3 (M+H).

Budc 2: (S)-5-benzyl-N-(5-metyl-4-oxo-7-(1H-tetrazol-5-yl1)-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-carboxamit.

Dung dich chta (S)-5-benzyl-N-(7-(1-(2-xyanoetyl)-1H-tetrazol-5-yl)-5-
metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-
carboxamit (42,0mg, 0,084mmol) trong THF (2,0mL) dugc bd sung NaOH
2,0M (0,051mL, 0,101mmol). Hon hgp phén tmg dugc khudy trong 2 gid, sau
dé dugce t6i véi HCI 1IN lanh va chiét bz‘?lng EtOAc. Pha hitu co dugc rira bang
nuéc mudi, [am khod béng Na,SO,, duge loc, sau d6 dugce ¢ trong chan khong.
San phdm rin thu duoc dugc st dung ma khong can tinh ché thém (36,0mg,
96%). '"H NMR (DMSO-dg) 8: 8,92 (d, J = 8,1Hz, 1H), 8,12 (d, J = 2,0Hz, 1H),
7,94 (dd, J = 8,3, 2,3Hz, 1H), 7,46 (d, J = 8,3Hz, 1H), 7,25 - 7,39 (m', 6H), 6,55
(s, 1H), 4,87 - 4,96 (m, 1H), 4,67 (dd, J = 11,6, 10,1Hz, 1H), 4,49 (dd, J = 9,9,
7,6Hz, 1H), 4,22 (s, 2H), 3,39 (s, 3H). MS (m/z) 446,3 (M+H").

Vidu9

(S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-N-(metylsulfonyl)-4-oxo-
2,3,4,5-tetrahydro benzo[b][1,4]oxazepin-7-carboxamit

\\S/
-2 (0] N<
o) QAo HN""0 e o 4
Ny = - O—SI—O NH —
o) HN
N N
.0 o ¢ ©

Huyén phu gdm axit (S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-4-
0x0-2,3,4,5-tetrahydro benzo[b][1,4]oxazepin-7-carboxylic (60,0mg,
0,142mmol) trong DCM (2,0mL) dugc bd sung tir tir 1-clo-N,N,2-trimetylprop-
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1-en-1-amin (22,83mg, 0,171mmol) 1am dung dich trong DCM (0,10mL) trong
1 phtit Hon hgp phan tmg duoc khudy & nhiét do trong phong trong 1 gid va trd
thanh dung dich déng nhét. Hon hop nay duoc bd sung tir tir vio hdn hop gbm
metansulfonamit (54,2mg, 0,570mmol), TEA (0,079mL, 0,570mmol) va DMAP
(1,044mg, 8,54pmol) trong 1,0mL DCM va khudy lién tuc trong 2 gid & nhiét
d6 trong phong. Hon hgp phén tng duoc pha lodng véi EtOAc, sau do rira bing
dung dich axit xitric 10%, nudc va nude mudi. Pha hitu co duoc 1am khd béng
Na,S0,, duoc loc, sau d6 dugce cd trong chin khong. Phan cin dugc tinh ché
bang FCC [MeOH-DCM: 0-4,0%)] dé thu dugc san phim mong mudn (26,0mg,
36,6%). 'H NMR (DMSO-d) &: 8,82 (d, J = 8,1Hz, 1H), 7,95 (d, J = 1,8Hz,
1H), 7,83 (dd, J = 8,3, 2,0Hz, 1H), 7,25 - 7,38 (m, 6H), 7,20 (d, J] = 8,1Hz, 1H),
6,56 (s, 1H), 4,84 (dt, J = 11,6, 7,8Hz, 1H), 4,59 (dd, J = 11,7, 10,0Hz, 1H), 4,42
(dd, I =9,7, 7,7Hz, 1H), 4,22 (s, 2H), 3,32 (br. s., 3H), 2,95 (s, 3H). MS (m/z)
499,1 (M+H").

Vidu 10
Phuong phap F
(S)-5-benzyl-N-(7-flo-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-
yl)isoxazol-3-carboxamit

(0]

HO ‘No
0 o}
° F’Q N,
Oy —— "
F N H

H O

Dung dich chtra axit 5-benzylisoxazol-3-carboxylic (79mg, 0,390mmol)
va DIEA (0,186mL, 1,064mmol) trong DMSO (1mL) duoc bd sung HATU
(135mg, 0,355mmol) mot phan. Sau khi khudy & nhiét d§ trong phong trong 5
phat, dung dich chira (S)-3-amino-7-flo-2,3-dihydrobenzo [b][1,4]oxazepin-
4(5H)-on, mudi cla axit trifloaxetic (110,0mg, 0,355mmol) trong DMSO (1mL)
dugc bd sung tir tlr vao hdn hgp. Phéan tmg dugc khudy & nhiét do trong phong

trong 2 gio. Sy phan tich LCMS chi bao chit ban dAu van con. Mot lwong bang
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cach ciia DIEA (0,20mL) va HATU (0,11g) dugc bd sung va phan tmg dugc
khudy trong 2 gid. Hon hop phan ting dugc pha lodng voéi EtOAc, sau do6 ria
bang nudc (3x), NH,4CI va nudce mudi. Sau khi 1am kho dung dich trén Na,SO,
va cd trong chin khong, phan cin dugc tinh ché bing FCC [EtOAc/Hex: 25-
60%] d& thu duoc san phdm mong mubn (50mg, 37%). "H NMR (DMSO-ds) 8:
10,21 (s, 1H), 8,88 (d, J = 8,1Hz, 1H), 7,25 - 7,40 (m, 5H), 7,17 (dd, J = 8,6,
5,6Hz, 1H), 6,92 - 7,00 (m, 2H), 6,55 - 6,59 (m, 1H), 4,83 (dt, J = 10,5, 7,5Hz,
1H), 4,38 - 4,53 (m, 2H), 4,23 (s, 2H). MS (m/z) 382,9(M+H").

Vidull
Phuong phap G

(S)-5-benzyl-N-(7-(3-isopropylureido)-5-metyl-4-oxo0-2,3,4,5-

tetrahydrobenzo[b][1,4]oxazepin-3-yl)isoxazol-3-carboxamit

/L ,o
Weg
4 o N-
o~ 349 . 2 OZ %
wNH /@( mNH
@[ 2 NH )\NJLN N
HOH I o

Dung dich chua (S)-N-(7-amino-5-metyl-4-oxo-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzylisoxazol-3-carboxamit (50,0mg,
0,112mmol) trong DMF (0,50mL) & 0°C duogc bd sung 2-isoxyanatopropan
(0,023mL, 0,235mmol). Sau 2 ngay, 2-isoxyanatopropan (0,023mL,
0,235mmol) dugc bd sung va phan g tiép tuc xay ra. Hén hgp phén tmg dugc
pha lodng vé6i EtOAc, sau d6 dugce rira lién tyuc véi NH4Cl bdo hoa, nudc, va
nude mudi. Pha hitu co duge lam kho béng Na,SO,, dugce loc, sau d6 dugc co
trong chan khong. Phan cin dugc tinh ché bing FCC [EtOAc/Hex-45-80%]. 'H
NMR (DMSO-d¢) 8: 8,83 (d, J = 8,3Hz, 1H), 8,44 (s, 1H), 7,57 (d, J = 2,5Hz,
1H), 7,25 - 7,38 (m, 5H), 7,12 - 7,16 (m, 1H), 7,05 - 7,09 (m, 1H), 6,55 (s, 1H),
6,06 (d, J = 7,6Hz, 1H), 4,83 (dt, J = 11,4, 8,1Hz, 1H), 4,46 - 4,53 (m, 1H), 4,33
(dd, J =9,9, 7,8Hz, 1H), 4,22 (s, 2H), 3,71 - 3,81 (m, 1H), 3,26 (s, 3H), 1,11 (s,
3H), 1,09 (s, 3H). MS (m/z) 478,2 (M+H").

Vidu 12
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Phuong phap H

(S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-

4H-1,2,4-triazol-3-carboxamit

\L O~
-pO-p;
o) 96.,0°
-mNH. O O
BRI, : o 5
% Hoe—~ T @[ 2 N
N

DIEA

Hdn hop gdm (S)-3-amino-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-
4(5H)-on, hydroclorua (4,00g, 16,97mmol), axit 5-benzyl-4H-1,2,4-triazol-3-
carboxylic, hydroclorua (4,97g, 18,66mmol) va DIEA (10,37mL, 59,4mmol)
trong isopropanol (150mL) duoc khudy manh trong 10 phut va sau d6 2,4,6-
tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit (T3P) (50% trong lugng
trong EtOAc) (15,15mL, 25,5mmol) dugc bd sung. Hon hop duge khudy & nhiét
d6 trong phong trong 10 phut va sau d6 dugc t6i v6i nude va cd dé loai bo
isopropanol. Nguyén liéu thd thu dugc dugc hoa tan trong EtOAc va rira bing
HCI 1M, NaHCO; béo hoa va nude mudi. Lép hitu co duge cd va tinh ché bang
cdt séc ki (220g cot silic oxit; 20-90% EtOAc/hexan, 15 phut; 90%, 15 phit) dé
thu dugc hop chét dugc néu & phin d& muc nay duéi dang bot mau cam nhat
(5,37g, 83%). 'HNMR (MeOH-d,) &: 7,40 - 7,45 (m, 1H), 7,21 - 7,35 (m, 8H),
5,01 (dd, J=11,6, 7,6Hz, 1H), 4,60 (dd, J =9,9, 7,6Hz, 1H), 4,41 (dd, J=11,4,
9,9Hz, 1H), 4,17 (s, 2H), 3,41 (s, 3H); MS (m/z) 378,3 (M+H)).

Quy trinh diéu ché thich hgp khéc:

Dung dich chira (S)-3-amino-5-metyl-2,3-dihydrobenzo[b][1,4]oxazepin-
4(5H)-on hydroclorua (100g, 437mmol), hydroclorua cla axit 5-benzyl-4H-
1,2,4-triazol-3-carboxylic (110g, 459mmol) trong DCM (2,5 L) duoc bd sung
DIPEA (0,267 L, 1531mmol) & nhiét d6 15°C. Hén hop phan tmg dugc khudy
trong 10 phut va 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit >
50% trong lugng trong etyl axetat (0,390L, 656mmol) duoc bd sung tir tir &
nhiét do 15°C. Sau khi khudy trong 60 phtit & nhiét do trong phong, LCMS cho

-151-



25464

thiy phan Umg d3 hoan thanh, & thoi diém d6 hdn hop phéan tmg thu dugc duoc
toi vGi nude, phan tach gitta DCM va rira bang dung dich HCI 0,5N (2L), dung
dich NaHCO; béo hoa (2L), nudc mudi (2L) va nuéc (2L). Pha hiru co duge
tach va than cui hoat tinh (100g) va natri sulfat (200g) dugc bd sung. Dung dich
sAm mau duoc lic trong 1 gid trude khi loc. Phén loc sau d6 dugc ¢ dudi ap
sudt giam dé thu duoc san phim dudi dang bot mau niu vang (120g). San phim
dugc lam kho trong moi truc‘mg chan khong cao & nhiét d§ 50°C trong 16 gio.
'H NMR bidu thi c6 mat 4-5% trong luong etyl axetat. Mau dugc hoa tan trong
EtOH (650mL) va khudy trong 30 phit, sau d6 dung méi dugc loai bo béng cach
sit dung may c6 quay chan khong (rotavapor) (bé nuéc T=45°C). San phim
duogc lam khd trong méi trudng chin khong cao trong 16 gid & nhiét do trong
phong (118g, hi¢u sut 72%). San phdm dugc tiép tuc 1am khd trong méi trudng
chan khong cao ¢ 50°C trong 5 gio. 'H NMR thé hién EtOH véi lugng < 1% va
khong c6 etyl axetat. 'H NMR (400 MHz, DMSO-dg) 8 ppm 4,12 (s, 2H), 4,31 -
4,51 (m, 1H), 4,60 (t, J=10,36Hz, 1H), 4,83 (dt, /=11,31, 7,86Hz, 1H), 7,12 -
7,42 (m, 8H), 7,42 - 7,65 (m, 1H), 8,45 (br. s., 1H), 14,41 (br. s., 1H). MS (m/z)
378 M+ H).

K&t tinh:

(S)-5-benzyl-N-(5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-
3-yl)-4H-1,2,4-triazol-3-carboxamit (100mg) dugc hoa tan trong 0,9mL toluen
va 0,1mL metylxyclohexan & 60°C, sau do khudy manh & nhiét do trong phong
(20°C) trong 4 ngay. Sau 4 ngay, chét rin mau tring nhat dugc thu hdi (76mg,
hiéu suét thu hdi 76%). MAu nhifu xa bot tia X (PXRD) ciia chat nay dugc thé
hién trén Fig. 7 va dit liéu nhidu xa tuong tmg dugc thé hién & bang 1.

Tién hanh phén tich PXRD bing céch st dung nhiéu xa ké PANanalytical
X’Pert Pro dugc trang bi éng dong tia X cuc duong, cac thanh truot duoc lap
trinh programmable slits, va by do X’Celerator dugc lép khit v6i bd loc niken.
Dién 4p mdy phat dién va dong dién duogc dit & 45kV va 40mA dé tao ra miu

nhiéu xa bot bic xa Ko, déng trong khoang 2 - 40°20. Mau thir nghiém dugc tan
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nhe bing cach sir dung cdi 1am bang d4 ma ndo va chay va bot min thu dugce

duoc dat 1én trén dia nén hinh bau duc lam bing silic.

Béang 1

Goc nhiéu xa (°20)
5,70
8,46
11,46
16,36
17,10
19,82

21,63
22,03
23,11
23,75
24,35
24,94

Vidu 13
Phuong phap I

(S)-5-benzyl-N-(2-oxo-7-(1H-pyrazol-3-yl)-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit

o N ? ~ o N
\C(NQO‘N%NEJ + >Zi\~:§\ %:%n;l;giut HQ\C(R IIIII Nz—{NJéj
5 :
o

(S)-5-benzyl-N-(7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)-4H-1,2,4-triazol-3-carboxamit (60mg, 0,136mmol), tert-butyl 3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1 -carboxylat (40,1mg,
0,136mmol), Pd(PPh;), (29,8mg, 0,026mmol) va K,CO; (107mg, 0,775mmol)
dugc tron trong 1,4-dioxan (2mL) va nuéc (ImL). Hon hop phan tng duogc dat
véao thiét bji Emrys Optimizer (150W, chuén hép thu) va duge chiéu vi séng &
130°C, trong 20 phut. Hon hop phan tng dugc loc va phén loc dugce cd. Phéan
cdn duogc tinh ché béng HPLC dao pha (Waters Sunfire 30x150mm, 26-60%
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CH;CN:H,0 (0,1% TFA), 50mg/mL). Cac phan chiét thu dugc chtta sén phim
duoc két hop, dugc trung hoa béng NaHCO;, va sau d6 dugc cod dé thu duoc san
phdm mong muén dudi dang chét rin mau tring (6mg, hiéu sudt 11%). '"H NMR
(DMSO-dg) & ppm 10,05 (s, 1H), 8,31 (br. s., 1H), 7,77 (s, 1H), 7,65 - 7,75 (m,
2H), 7,19 - 7,42 (m, 5H), 7,07 (d, J = 8,0Hz, 1H), 6,71 (d, J = 1,5Hz, 1H), 4,38
(dt, J=11,2, 7,9Hz, 1H), 4,12 (s, 2H), 2,66 - 2,90 (m, 2H), 2,42 - 2,51 (m, 1H),
2,28 (br. s., 1H); MS (m/z): 428 (M+H").

Vidu 14

Axit (S)-3-(5-benzylisoxazol-3-carboxamido)-5-metyl-4-0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-7-carboxylic

Dung dich chtra (S)-metyl 3-(5-benzylisoxazol-3-carboxamido)-5-metyl-
4-0x0-2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-carboxylat (332mg,
0,762mmol) trong THF (6mL)/nuéc (2,0mL) duogc bd sung LiOH (1,144mL,
1,144mmol) 1am dung dich trong nudc. Phan Umg duoc khudy & nhiét do trong
phong trong khoang 2 gio. Hon hop phén tmg dugc pha logng véi nudc, sau do
chiét bang EtOAc hai 14n. Pha nudc dugce axit hoa dén do6 pH~3,0, sau d6 dugc
chiét bang EtOAc. Pha hitu co dugc 1am kho bing Na,SO;, sau d6 dugc loc va
cd trong chan khong d thu dugc san phdm mong muén dudi dang chét ran.
Chét rin dugc 1am Am trong toluen, tiép do6 duoc léng gan dé thu dugc san phém
rdn sau cung ma dugc st dung truc tiép & budc ké tiép. 'H NMR (DMSO-dg) 3:
13,18 (br. s., 1H), 8,87 (d, J = 8,1Hz, 1H), 7,98 (d, J = 2,0Hz, 1H), 7,85 (dd, J =
8,3, 2,0Hz, 1H), 7,25 - 7,38 (m, 6H), 6,55 (s, 1H), 4,87 (dt, J = 11,8, 7,7Hz, 1H),
4,64 (dd, T = 11,6, 10,1Hz, 1H), 4,46 (dd, J = 9,9, 7,6Hz, 1H), 4,22 (s, 2H). MS
(m/z) 422,3 (M+H").

Vidy 15

Phuong phap J
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(S)-N-(7-axetamido-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-

yl)-5-benzylisoxazol-3-carboxamit

(S)-N-(7-axetamido-5-metyl-4-o0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzylisoxazol-3-carboxamit. = Dung
dich chura (S)-N-(7-amino-5-metyl-4-o0x0-2,3,4,5-
tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-benzylisoxazol-3-carboxamit (60,0mg,
0,153mmol) trong THF (2,0mL) & 0°C dugc bd sung DIEA (0,061mL,
0,352mmol), sau d6 la AcCl (10,87pL, 0,153mmol). Hon hop phan tng dugc
gidm sat boi LCMS. Phan Ung bidu hién khdi luong mong muébn sau 10 phit véi
tht ca chit ban ddu dugc tiéu thy. Hon hop phan Umg duoc ¢ thanh phan cin
rin. Chét rén dugc tao huyén phu véi lugng nhé DCM va 1ImL EtOAc
25%/Hex. Huyén phu dugc 1am Am sau khi 1am nguoi va duoc loc dé thu duogc
san phim rén. Chét rén nay duoc rira bang etyl ete. Hiéu sudt=56mg bt chét
rén; NMR thé hién c6 nhidu tap chét so miu duge dem di FCC [MeOH-DCM:0-
3,0%]. Hiéu suit = 18mg. '"H NMR (DMSO-dg) 8: 10,11 (s, 1H), 8,86 (d, J =
8,1Hz, 1H), 7,71 (d, J = 2,3Hz, 1H), 7,25 - 7,42 (m, 6H), 7,15 (d, J = 8,6Hz,
1H), 6,55 (s, 1H), 4,84 (dt, J = 11,6, 8,0Hz, 1H), 4,49 - 4,56 (m, 1H), 4,35 (dd, J
=99, 7,8Hz, 1H), 4,22 (s, 2H), 3,27 (s, 3H), 2,06 (s, 3H). MS (m/z) 435,3
(M+H").

Vidu 16
Phuong phap K

Axit (S)-(3-(5-benzyl-4H-1,2,4-triazol-3-carboxamido)-2-o0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-7-yl)boronic

Q Q HN\(\O Nalo, Hol  HQ 0 HN\(\O
#;B A,,‘,N?*—QN,N HO’Bm > N
N THF, nhiét 40 N

H O trong phong, 2 gid H
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(S)-S-benzyl—N-(2—oxo-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)—
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit
(65mg, 0,133mmol) dugc hoa tan trong 2mL THF, va sau do natri periodat
(28,5mg, 0,133mmol) dugc bd sung, tiép sau 13 HCI (1N trong H,0, 0,041mL,
1,334mmol). Hon hop dugc gifr & nhiét do trong phong trong 2 gio. Hon hop sau
dd duoc co6 va phén can dugc tinh ché be"mg Isco Combiflash (MeOH 2%-
10%/CH,Cl,, 10% NEt; trong MeOH; 40g cot RediSep). Cac phén chiét thu
dugc chua san phim duoc két hop va dugc cd d8 thu dugc san phidm mong
mudn dudi dang diu khéng mau, san phim nay sau d6 dugc dong kho nhanh
thanh chit rin mau tring (36mg, hiéu suit 67%). 'H NMR (400 MHz, MeOD-
d4) & ppm 2,11 - 2,32 (m, 1H) 2,57 - 2,74 (m, 1H) 2,74 - 2,89 (m, 1H) 2,97 (td,
J=13,33, 7,96Hz, 1H) 4,12 - 4,22 (m, 2H) 4,49 - 4,65 (m, 1H) 6,98 - 7,17 (m,
1H) 7,19 - 7,43 (m, 5H) 7,51 - 7,66 (m, 1H) 7,71 (br. s., 1H); MS (m/z): 406
(M+H).

Vidu 17

Axit (S)-(3-(3-benzyl-1H-pyrazol-5 ~carboxamido)-2-0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-8-yl)boronic
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mNH, BOC,0 o
SO e 2 Ly

H
0
o TEA 0 k

KOAc, bis(pinacolato)diboron
PdCl,dppf

o% ‘Budc 1: HCV/dioxan m ..... H

\ | - B }—O

0 «NH (/) N o o

B N ATU, NMM /N
o H O Budc 2: ’

7]
HO HN-N
axit benzenboronic
polyme dugc lién ket
(0} -
Ui
wo A L) NH
B N

Hon hop gdm (S)-3-amino-8-bromo-4,5-dihydro-1H-benzo[bJazepin-
2(3H)-on (1,0g, 3,92mmol) trong DCM (30mL) dugc bd sung TEA (0,820mL,
5,88mmol) va BOC,0 (0,956mL, 4,12mmol). Hdn hop niy dugc khudy & nhiét
do6 trong phong trong 1,5 gio va chét rin duogc két tia. Nudc dugce bd sung va
hén hop dugc khudy trong 5 phut va chit rén duge loc va lam kho dé thu dugce
869mg (S)-tert-butyl (8-bromo-2-ox0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)carbamat dudi dang chit rin mau vang nhat. Céc 16p clia phan loc dugc tach
va cac 16p hitu co dugce c6 thanh chét rén. Chét rin thu duoc dugc nghién trong
dietyl ete, dugc loc va lam kho dé thu dugc 390mg chit rén mau vang nhat.
Hiéu suét = 87%. '"H NMR (DMSO-dg) 8: 9,81 (s, 1H), 7,29 - 7,33 (m, 1H), 7,24
(d, J = 8,1Hz, 1H), 7,18 (d, J = 1,8Hz, 1H), 7,05 (d, J = 8,3Hz, 1H), 3,86 (dt, J =
12,0, 8,1Hz, 1H), 2,56 - 2,72 (m, 2H), 2,19 (m, 1H), 2,06 (td, J = 12,3, 7,3Hz,
1H), 1,34 (s, 9H); MS (m/z) 355/357 (mAu tach brom) (M+H).
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Nito duoc thdi qua hdn hop gdm (S)-tert-butyl (8-bromo-2-0x0-2,3,4,5-
tetrahydro-1H-benzo[b]azepin-3-yl)carbamat (385mg, 1,084mmol), kali axetat
(532mg, 5,42mmol) va bis(pinacolato)diboron (330mg, 1,301mmol) trong 1,4-
dioxan (10mL) trong 5 phut. Sau do, san phim céng PdCl,(dppf)-CH,Cl, (89mg,
0,108mmol) dugc bd sung va hon hgp dugc gia nhiét & 95°C trong 2 gid. Phan
ung dugc lam ngudi dén nhiét d6 trong phong, pha lofing v&i nude va etyl axetat
va duoc loc qua nut xelit. Cac 16p cua phan loc dugc tach. Lép hitu co duge cd
va tinh ché bing Biotage (10g cdt silic oxit, E 10-50%/H, 10 phut; 70%, 5 phit)
dé thu duoc 344mg (S)-tert-butyl (2-ox0-8-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat ~ duéi
dang chét rin mau ndu vang véi hiéu suit 77%. "H NMR (DMSO-dg) 8: 9,70 (s,
1H), 7,41 (d, J = 7,3Hz, 1H), 7,28 - 7,33 (m, 2H), 7,00 (d, J = 8,3Hz, 1H), 3,83
(dt,J=11,9, 8,3Hz, 1H), 2,68 (m, 2H), 2,18 (m, 1H), 2,08 (m, 1H), 1,34 (s, 9H),
1,30 (s, 12H); MS (m/z) 403,4 (M+H").

Hon hop gdm  (S)-tert-butyl (2-ox0-8-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)carbamat (70mg,
0,174mmol) trong DCM (3mL) dugc bb sung HCl 4,0M trong dioxan (218pl,
0,870mmol). Hon hop dugc khudy & nhiét d6 trong phong trong 2 ngay, dugc cd
dé loai bd dung méi thu duge (S)-3-benzyl-N-(2-oxo-8-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-y1)-2,3,4,5-tetrahydro- 1 H-benzo[b]azepin-3-yl)-1H-
pyrazol-5-carboxamit ma dugc sir dung ngay ¢ budc ké tiép. MS (m/z) 303,3

(M+H).

Dung dich chira axit 3-benzyl-1H-pyrazol-5-carboxylic (38,7mg,
0,191mmol) va HATU (79mg, 0,209mmol) trong CH3CN (1mL) va DMSO
(0,3mL) duogc khudy trong 40 phut. Sau d6, dung dich nay duoc bd sung vao
hdn hop gdm N-metylmorpholin (0,067mL, 0,609mmol) va (S)-3-amino-8-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-4,5-dihydro-1H-benzo[b]azepin-
2(3H)-on (thu dugc tir budce trude do) trong CH;CN (ImL). Hén hop duge
khudy & nhiét d6 trong phong trong 40 phit. Nudc (SmL) dugc bd sung tir tir
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ddng thoi khudy manh. Chét rén duoc két tiia va duoc khudy trong 5 phut, dugc
loc va 1am khé dé thu dugc 60mg chét rén mau nau sang véi hiéu suat 70%. 'H
NMR (MeOH-d4) §: 7,58 (d, J = 7,3Hz, 1H), 7,46 (s, 1H), 7,27 - 7,37 (m, 4H),
7,19 - 7,26 (m, 4H), 6,49 (br. s., 1H), 4,54 (dd, J = 11,6, 8,1Hz, 1H), 4,02 (s,
2H), 2,98 (td, J = 13,2, 8,0Hz, 1H), 2,75 - 2,83 (m, 1H), 2,61 (m, 1H), 2,16 -
2,28 (m, 1H), 1,36 (s, 12H); MS (m/z) 487,5 (M+H").

Dung dich chta (S)-3-benzyl-N-(2-ox0-8-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-1H-pyrazol-5-
carboxamit (45mg, 0,093mmol) trong THF (ZmL) duogc bd sung axit
benzenboronic, polyme lién két [5S eq, 0,46mmol, 170mg (gid sk tai trong
2,6mmol/g), tai trong 2,6-3,2mmol/g] va HCl ddm dic (0,039mL, 0,463mmol).
Hdn hop duoc khudy & nhiét d trong phong trong 3 ngay. Phan tmg khong xay
ra hoan toan, axit benzenboronic, polyme lién két (50mg) duoc tiép tuc bb sung
va hdn hop duoc khuéy thém 4 gio nira, sau d6 dugc loc dé loai boé nhya va
duoc c6. Nude (3mL) dugce bd sung va chét rén duge hinh thanh. Chét rén duoc
loc va tinh ché bing cach sic ki cot (4g cdt silic oxit; etyl axetat 50-
100%/hexan, sau d6 metanol 10%/etyl axetat) ¢ thu dugc 9mg axit (S)-(3-(3-
benzyl-1H-pyrazol-5-carboxamido)-2-ox0-2,3,4,5-tetrahydro-1H-
benzo[b]azepin-8-yl)boronic dudi dang chét rin mau tring nhat véi higu suét
33%. '"H NMR (MeOH-d4) §: 7,46 (d, J = 7,3Hz, 1H), 7,28 - 7,36 (m, 4H), 7,21
- 7,26 (m, 3H), 6,48 (br. s., 1H), 4,56 (dd, J = 11,2, 8,0Hz, 1H), 4,03 (s, 2H),
2,92 - 3,03 (m, 1H), 2,73 - 2,81 (m, 1H), 2,63 (br. s., 1H), 2,20 (m, 1H); MS
(m/z) 405,4 (M+H").

Céc hop chét sau day duge didu ché bang cach lién két amin thich hop véi

va axit nho st dung phuong phép duge chi dinh.
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MS
Vi Tén CAu tric 1H NMR (M+H) Phﬁf’ng
du + phap
"H NMR (DMSO-dy) 8:
(S)-5-benzyl-N- 8,88 (d, J = §,1Hz, 1H),
(7-bromo-5- 7,78 (d, ] =2,3Hz, 1H),
metyl-4-oxo- h\,o 7,46 (dd, J = 8,6, 2,3Hz,
2,3,4,5- Y 1H), 7,24 - 7,40 (m, SH), 456/

18 | tetrahydrobenzo o~ 7,19 (d, J = 8,6Hz, 1H), 458 F
[b][1,4]oxazepin 0 6,55 (s, 1H), 4,85 (dt, J
-3-yl)isoxazol-3- N =11,7, 7,9Hz, 1H), 4,54

carboxamit Br - 4,64 (m, 1H), 4,41 (dd,
J=9,9,7,8Hz, 1H), 4,22
(s, 2H), 3,30 (s, 3H)
TH NMR (DMSO-dy) 3:
(S)-N-(7-bromo- 13,18 (s, 1H), 8,09 (d, J
5-metyl-4-oxo- =8,1Hz, 1H), 7,76 (d, J
2,3,4,5- =2,3Hz, 1H), 7,46 (dd, J
tetrahydrobenzo = 8,6, 2,5Hz, 1H), 7,19 469/
19 | [b][1,4]oxazepin (d, J=8,6Hz, 1H), 7,11 471 F
-3-yl)-3-(4- 0 o (s, 4H), 6,32 - 6,36 (m,
metylbenzyl)- N 1H), 4,79 - 4,89 (m, 1H),
1H-pyrazol-5- o 4,50 - 4,59 (m, 1H), 4,39
carboxamit (dd, J=9,7, 7,7Hz, 1H),
3,9;3 (s, 2H), 3,30 (s, 3H)
H NMR (CDCly) é:
S 8.25 (br. 5., 1H), 7,24 -
metyl-4-0x0- 7,42 (m, 6H), 7,17 - 7,23
5345 (m, 2H), 7,08 (d,J =
20 tetrah;fér(,)benzo 8,6Hz, 1H), 6,55 (s, 1H), | 455/ F
. o 5,14 (dt,J=11,6, 7,6Hz, | 457
[b][1,4]oxazepin /\>:o D). 4.61 (dd. T =9.7
-3-yl)-1H- @“\ ), 401 (dd, 1 =57,
razol-5- 7,5Hz, 1H), 4,31 (dd, J =
faﬁboxamit Br 11,6, 9,9Hz, 1H), 4,03
(s, 2H), 3,39 (s, 3H)
"H NMR (DMSO-dy) &:
9,79 (s, 1H), 9,56 (s,
(?gfly%igiyylf 1H), 8,73 (d,J = 8,1Hz,
0 1H), 7,23 - 7,41 (m, 5H),
0x0-2,3,4,5- ) _

21 | tetrahydrobenzo ° 6.91 (d, ] = 8,3Hz, 1H), 380 F
[b][1.4]oxazepin NH 6,50 - 6,61 (m, 3H), 4,79
oy Disoxazol.3- OTN;:O (dt, J=11,1, 7,3Hz, 1H),

s @’ 4,47 (t,J = 10,6Hz, 1H),
carboxamit HO

4,38 (dd, J = 10,4,
7,1Hz, 1H), 4,22 (s, 2H)
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22

(S)-5-benzyl-N-

(5-metyl-4-oxo-

7-(1H-pyrazol-
3-y1)-2,3.4,5-

"H NMR (DMSO-dg) 8:
12,94 (s, 1H), 8,87 (d, J
= 8,3Hz, 1H), 7,88 (d,J
=2,0Hz, 1H), 7,81 (d,J
=2,0Hz, 1H), 7,73 (dd, J
= 8,2, 1,9Hz, 1H), 7,20 -

444

tetrahydrobenzo 0 0 7,39 (m, 7H), 6,81 (br.
[b][1,4]oxazepin AN m., 1H), 6,55 (s, 1H),
-3-yl)isoxazol-3- [ 4,84 - 4,96 (m, 1H), 4,54
carboxamit L - 4,66 (m, 1H), 4,36 -
4,47 (m, 1H), 4,22 (s,
2H), 3,36 (s, 3H)
'H NMR (DMSO-dg) 8:
8,90 (d, J = 8,3Hz, 1H),
(S)-5-benzyl-N- 8,58 (d, ] =2,0Hz, 1H),
(5-metyl-4-oxo- 0 7,94 (d, ] = 2,5Hz, 1H),
7-(1H-pyrazol- J 7,73 - 7,80 (m, 2H), 7,24
by | 1¥D-2345 i =739 (m, 6H), 6,56 - | .,
tetrahydrobenzo " Vo 6,60 (m, 1H), 6,55 (s,
[b][1,4]oxazepin @/N\ 1H), 4,91 (dt, J=11,6,
-3-yl)isoxazol-3- ! 8,0Hz, 1H), 4,61 (dd,J =
carboxamit N ) 11,6, 10,1Hz, 1H), 4,44
(dd, J=9,9, 7,8Hz, 1H),
4,22 (s, 2H), 3,38 (s, 3H)
'H NMR (DMSO-dg) &:
(S)-5-benzyl-N- 10,03 (s, 1H), 8,72 (d, J
(8-bromo-2-oxo0- .0 =17,8Hz, 1H), 7,25 -
2,3,4,5- A 740 (m, TH), 721 (&, T | 4,0,
24 | tetrahydro-1H- NH =2,0Hz, 1H), 6,54 (s, 449
benzo[b]azepin- o 1H), 4,28 - 4,40 (m, 1H),
3-yl)isoxazol-3- é}: 4,21 (s, 2H), 2,61 - 2,78
carboxamit o (m, 2H), 2,25 - 2,38 (m,
2H)
'H NMR (MeOH-d4) 3:
(S)-N-(8-bromo- 7,36 (dd, J = 8,0, 1,9Hz,
2-0x0-2,3,4,5- 1H), 7,23 - 7,31 (m, 2H),
tetrahydro-1H- HN 7,06 - 7,16 (m, 4H), 6,45
25 benzo[b]lazepin- o=’ (s, 1H), 4,55 (dd, J = 453/
3-yl)-3-(4- NH 11,6, 8,1Hz, 1H), 3,98 455
metylbenzyl)- J N>=H o (s, 2H), 2,84 - 2,96 (m,
1H-pyrazol-5- 1H), 2,74 - 2,83 (m, 1H),
carboxamit Br 2,57 - 2,70 (m, 1H), 2,31

(s, 3H), 2,20 (m, 1H)
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(S)-3-benzyl-N-
(8-bromo-2-0x0-

"TH NMR (DMSO-dg) 8:
13,15 (s, 1H), 10,06 (s,
1H), 7,93 (d, J = 7,6Hz,

2,3,4,5-

- 1H), 7,16 - 7,39 (m, 8H),

26 | e epin ) 6,36 (5, 1H), 4,28-439 |+
3-yl)-1H- =0 (m, 1H), 3,98 (s, 2H),
pyrazol-5- 2,70 (m, 2H), 2,33 - 2,46
carboxamit Br (m, 1H), 21(1)_?)' 2,31 (m,
(S)3-2- "TH NMR (MeOH-d4) §:

flobenzyl)-N-(2- 7,18 - 7,36 (m, 6H), 7,04
0%0-3.3.4.5- -7,16 (m, 3H), 6,45 (s,
tetrahydro- TH- 1H), 4,56 (dd, J = 11,6,

27 | penzo[blazepin- 8,1Hz, 1H), 4,07 (s, 2H), | 379
e“;f’[l)_le’ 2,91 -3,03 (m, 1H), 2,73
pyZazol—S- -2,81 (m, 1H), 2,58 -
coboxamit 2,67 (m, 1H), 2,13 - 2,25

(m, 1H)
TH NMR (MeOH-d4) &:
7,28 - 7,38 (m, 3H), 7,17
ﬂob(ei)z;’l)(-?;\l- o. = 7,25 (m, 1H), 7,03 -
0x0-3.3.4.5- 7,14 (m, 2H), 6,98 (d, J
tetrahydro-1H- = 9,6Hz, 2H), 6,50 (s,

28 | penzof[blazepin- 1H), 4,57 (dd, T =11,5, | 379

3oyl)-1H- 8,0Hz, 1H), 4,06 (s, 2H),
? ools. 2,90 - 3,03 (m, 1H), 2,73
2,71 (m, 1H), 2,15-2,25
(m, 1H)

"H NMR (DMSO-dg) 8:

9,97 (s, 1H), 8,66 (s,
(S)-1-benzyl-N- 1H), 8,35 (d, ] = 7,8Hz,
(2-0X0-2,3,4,5- . 1H), 7,23 - 7,45 (m, 7H),
tetrahydro-1H- N 7,11 -7,21 (m, 1H), 7,04

29 | benzo[b]azepin- °© \ (d, J=7,8Hz, 1H), 5,65 362

3-y1)-1H-1,2,3- ; (s, 2H), 4,37 (dt, T =
triazol-4- é:}:o 11,6, 8,0Hz, 1H), 2,65 -
carboxamit 2,85 (m, 2H), 2,34 - 2,46
(m, 1H), 2,18 - 2,32 (m,

1H)
"H NMR (DMSO-dg) &:
(S)-5-benzyl-N- 9,83 (s, 1H), 8,47 (d, J =
(2-0x0-2,3,4,5- { 8,1Hz, 1H), 7,72 (d,J =
30 | tetrahydro-1H- o= 3,8Hz, 1H), 7,19-7,36 | ..

benzo[b]azepin- NH (m, 7H), 7,10 - 7,18 (m,
3-yl)thiophen-2- 1H), 7,03 (d, J = 7,6Hz,

carboxamit

1H), 6,92 (d, ] = 3,5Hz,
1H), 4,34 (m, 1H), 4,14
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(s, 2H), 2,72 (m, 2H),
2,28 (m, 2H)

31

(S)-5-benzyl-N-
(2-ox0-8-(2-
(pyrolidin-1-

yl)etoxy)-
2,3,4,5-
tetrahydro-1H-
benzo[bJazepin-
3-yl)isoxazol-3-
carboxamit

TH NMR (DMSO-d) &:
9,87 (s, 1H), 8,64 (d, T =
7,8Hz, 1H), 7,26 - 7,40
(m, 5H), 7,19 (d, T =
8,3Hz, 1H), 6,73 (dd, T =
8.3, 2,8Hz, 1H), 6,59 (d,
J=2,5Hz, 1H), 6,54 (s,
1H), 4,29 - 4,41 (m, 1H),
4,21 (s, 2H), 3,96 - 4,12
(m, 2H), 2,78 (t, T =
5,7Hz, 2H), 2,60 - 2,71
(m, 2H), 2,52 (m, 4H),
2,21 -2,35 (m, 2H), 1,69
(dt, 1= 6,7, 3,2Hz, 4H)

475

32

5-benzyl-N-
((3S)-2-0x0-8-
((tetrahydrofura
n-2-yl)metoxy)-

2,3,4,5-

tetrahydro-1H-
benzo[b]azepin-
3-yl)isoxazol-3-

carboxamit

TH NMR (DMSO-dy) &:
9,87 (s, 1H), 8,64 (d, J =
7,8Hz, 1H), 7,25 - 7,40
(m, 5H), 7,19 (d, T =
8,3Hz, 1H), 6,73 (dd, J =
8.3, 2,5Hz, 1H), 6,60 (d,
J =2,5Hz, 1H), 6,54 (s,
1H), 4,35 (dt, J=11,2,
8,3Hz, 1H), 4,21 (s, 2H),
4,10 - 4,18 (m, 1H), 3,83
- 4,00 (m, 2H), 3,74 -
3,83 (m, 1H), 3,63 - 3,72
(m, 1H), 2,65 (dd, J =
9,5, 5,7Hz, 2H), 2,19 -
2,36 (m, 2H), 1,94 - 2,05
(m, 1H), 1,77 - 1,93 (m,
2H), 1,57 - 1,73 (m, 1H)

462

33

(S)-1-(4-
metylbenzyl)-N-
(2-0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-1H-1,2,3-
triazol-4-
carboxamit

"H NMR (MeOH-d4) &:
8,41 (d, ] =7,1Hz, 1H),
8,30 (s, 1H), 7,15 - 7,39
(m, 8H), 7,09 (d, ] =
7,8Hz, 1H), 5,55 - 5,64
(m, 2H), 4,53 - 4,64 (m,
1H), 2,96 (dd, J = 13,4,
8,1Hz, 1H), 2,73 - 2,84
(m, 1H), 2,57 - 2,71 (m,
1H), 2,33 (s, 3H), 2,19 -
2,29 (m, 1H)

376
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"TH NMR (MeOH-d4) §:

(S)-1-(4- R 8,40 - 8,46 (m, 1H), 8,36
flobenzyl)-N-(2- (s, 1H), 7,38 - 7,45 (m,
0x0-2,3,4,5- 2H), 7,28 - 7,36 (m, 2H),

34 tetrahydro-1H- N 7,19 - 7,24 (m, 1H), 7,07 380
benzo[bJazepin- OY(NI,N - 7,17 (m, 3H), 5,64 (s,
3-yD)-1H-1,2,3- WNH 2H), 4,53 - 4,62 (m, 1H),

triazol-4- dlo 2,91 - 3,04 (m, 1H), 2,75
carboxamit N -2,82 (m, 1H), 2,65 (m,
1H), 2,24 (m, 1H)
TH NMR (MeOH-d4) &:
(S)-3-benzyl-N- 7,27 - 1,36 (m, 4H), 7,17
(8-clo-2-oxo0- - 7,27 (m, 4H), 7,13 (d,J
2,3,4,5- =2,0Hz, 1H), 6,47 (s,
35 tetrahydro-1H- (i 1H), 4,55 (dd, J = 11,5, 395/
benzo[blazepin- ¢ 8,0Hz, 1H), 4,03 (s, 2H), | 397
3-yl)-1H- N 2 2,91 (dd, J =13,8,
pyrazol-5- 8,0Hz, 1H), 2,73 - 2,85
carboxamit c (m, 1H), 2,59 - 2,70 (m,
1H), 2,21 (m, 1H)
"H NMR (CDCl;) &:
7,95 (s, 2H), 7,55 (s,
(S(%ilze;lzgioN p 1H), 7,36 - 7,46 (m, 3H),
23.4.5- NN 7,26 - 7,33 (m, 2H), 7,14
tetrahydro-1H- i 1’26 (m, 2H), 7,06 (d, J 396/

36 . NH = 1,8Hz, 1H), 5,56 (s,
benzo[b]azepin- < 2H), 4,71 (dt, T = 11,2 398
3-yl)-1H-1,2,3- ° ), 4, ’ ”

triazol-4- é:“}': 7,7Hz, 1H), 2,91 - 3,03
carboxamit cl (m, 1H), 2,66 - 2,85 (m,
2H), 2,14 (td, J = 11,8,
7,5Hz, 1H)

'H NMR (CDCl,) &:
(S)-1-benzyl-N- 7,92 (d,J=17,3Hz, 1H),
(8-clo-2-0x0- K© 7,66 (s, 1H), 7,50 - 7,60
2,3,4,5- » (m, 2H), 7,32 - 7,46 (m,

37 tetrahydro-1H- o N 3H), 7,19 (m, 4H), 7,05 | 395/

benzo[b]azepin- ANH (s, 1H), 5,14 (s, 2H), 397
3-yl)-1H- N 4,70 (dt, J = 11,1, 7,7Hz,
imidazol-4- 1H), 2,89 - 3,04 (m, 1H),
carboxamit ci 2,59 - 2,86 (m, 2H), 2,01

-2,20 (m, 1H)
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(S)-3-benzyl-N-

"H NMR (MeOH-d4) &:
7,29 - 7,40 (m, 3H), 7,18
- 7,27 (m, 3H), 6,95 (td,

(8-flo-2-0xo0- J=238,5,2,7Hz, 1H), 6,86

2,3,4,5- WS (dd, J=9,5, 2,7Hz, 1H),
tetrahydro-1H- °© 6,49 (br. s., 1H), 4,56

38 benzo[b]azepin- A (dd, J=11,6, 8,1Hz, 379

3-yl)-1H- é};o 1H), 4,03 (s, 2H), 2,90

pyrazol-5- (td, J = 13,5, 8,0Hz, 1H),

carboxamit F 2,78 (dd, J = 13,6,

7,1Hz, 1H), 2,62 (br. s.,

1H), 2,12 - 2,27 (m, 1H)

"H NMR (MeOH-d4) &:

7,78 (d, J = 1,3Hz, 1H),

(S)-1-benzyl-N- 7,65 (d, J = 1,3Hz, 1H),

(8-flo-2-0xo0- 7,26 - 7,42 (m, 6H), 6,95
2,3,4,5- N (td, J=238,5, 2,5Hz, 1H),

39 | tetrahydro-1H- OY[@ 6,86 (dd, = 9.6, 2,51z, | 4.
benzo[bJazepin- JNH 1H), 5,26 (s, 2H), 4,55

3-yl)-1H- (dd, T=11,6, 8,1Hz,
imidazol-4- N C 1H), 2,86 - 2,97 (m, 1H),
carboxamit £ 2,75 - 2,83 (m, 1H), 2,57
- 2,69 (m, 1H), 2,18 (td,

J=12,0, 7,3Hz, 1H)
(S)-5-benzyl-N- 'H NMR (MeOH-d4) &:
(2-0x0-2,3,4,5- 7,18 - 7,48 (m, 8H), 7,10
tetrahydro-1H- HN— (d, J=7,6Hz, 1H), 4,58

40 | benzo[bJazepin- OYL\NN (m, 1H), 4,17 (s, 2H), 362

3-yl)-4H-1,2,4- wNH 2,97 (m 1H), 2,77 (m,
triazol-3- d«lo 1H), 2,67 (m, 1H), 2,23
carboxamit H (m, 1H)
"H NMR (MeOH-d4) &:
(S)-5-benzyl-N- 7,22 - 7,40 (m, 6H), 6,96
(8-flo-2-o0xo0- (td, J=8,5, 2,7Hz, 1H),
2,3,4,5- Hy— 6,87 (dd, J =9,6, 2,5Hz,

41 | tetrahydro-1H- OYL\NN 1H), 4,58 (dd, =115, | sq0
benzo[bJazepin- NH 8,0Hz, 1H), 4,18 (s, 2H),
3-y1)-4H-1,2,4- " 2,86 -2,98 (m, 1H), 2,75

triazol-3- N - 2,85 (m, 1H), 2,57 -
carboxamit F 2,72 (m, 1H), 2,14 - 2,27

(m, 1H)
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(S)-2-benzyl-N-
(2-0x0-2,3,4,5-
tetrahydro-1H-

"H NMR (MeOH-d4) &:
7,36 - 7,54 (m, 5H), 7,28
- 7,36 (m, 2H), 7,17 -
7,27 (m, 1H), 7,10 (d, J
=17,6Hz, 1H), 5,95 (s,

42 | benzo[b]azepin- o AN | 2H),4,60(dd, T=11,6, | 363
3-yl)-2H- NH 8,1Hz, 1H), 2,98 (td, J =
tetrazol-5- dl" 13,4, 8,1Hz, 1H), 2,79
carboxamit N (dd, J = 13,3, 6,9Hz,

1H), 2,57 - 2,72 (m, 1H),
2,24 -2,37 (m, 1H)
"H NMR (MeOH-d4) &:
7,38 - 7,47 (m, SH), 7,34
(S(%2ﬂge§Z£ON Q (dd, J = 8,3, 6,3Hz, 1H),
23,4,5- | il 67 (@3 295,

43 gzg;(l)‘[yb‘igeﬁ oW | 2,7Hz, 1H), 5,95 (s, 2H), | 381
oy 1)2H. NH 4,61 (dd, J =116,
hdnr o 8,1Hz, 1H), 2,88 - 2,99
carboxamit F " (m, 1H), 2,76 - 2,85 (m,

1H), 2,56 - 2,68 (m, 1H),
2,23 - 2,36 (m, 1H)
"HNMR (MeOH-d4) &:
777 (d, T = 1,3Hz, 1H),
(S)-1-benzyl-N- 7,63 (d, ] = 1,3Hz, 1H),
(1-metyl-2-oxo- Q 7,23 - 7,44 (m, 9H), 5,25
2,3.,4,5- (s, 2H), 4,51 (dd, J =
44 | tetrahydro-1H- . Y[N> 11,4,7,8Hz, 1H), 341 | ...
benzo[b]azepin- T, N (s, 3H), 2,89 (td, J =
3-yl)-1H- 13,4, 7,8Hz, 1H), 2,73
imidazol-4- d}o (dd, T = 13,5, 6,7Hz,
carboxamit ‘ 1H), 2,54 (tt, T = 13,1,
7,3Hz, 1H), 2,09 - 2,20
: (m, 1H)
HNMR (MeOH-d4) 5:
g)n}efyﬁn?ég —~) | 858 (s 1H), 742 - 748
2345, o NN (m, 1H), 7,28 - 7,42 (m,
tetrahydrobenzo N 7H), 7,20 - 7,27 (m, 1H),

45| b][1.4]oxarepin NH 5,49 (s, 2H), 5,02 (dd, T | 378

Seyl-1H-12.4- o — 11,4, 7,6Hz, 1H), 4,61
e éFN\ (dd, J =9.9, 7,6Hz, 1H),
carboxamit 4,43 (dd, T=11.4,

9,9Hz, 1H), 3,42 (s, 3H)
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(S)-5-benzyl-N-
(2-0x0-2,3.,4,5-
tetrahydro-1H-

TH NMR (MeOH-d4) &:
7,27 - 7,41 (m, 7H), 7,16
- 7,24 (m, 1H), 7,10 (d, J
=17,8Hz, 1H), 4,53 (dd, J

. | =11,7, 8,2Hz, 1H), 4,34

46 begzol[b]lagefln- 0 N (s, 2H), 2,91 - 3,05 (m, 363
- d)i;lz,of-2- o 1H), 2,80 (dt, J = 14,0,
carboxamit O 7,1Hz, 1H), 2,52 - 2,66

(m, 1H), 2,25 - 2,38 (m,
1H)
"H NMR (MeOH-d4) &:
(S)-5-benzyl-N- 7,27 - 7,40 (m, 6H), 6,96
(8-flo-2-oxo0- (td, J= 38,5, 2,7Hz, 1H),
2,3,4,5- . 6,87 (dd, J = 9.6, 2,5Hz,
tetrahydro-1H- o LN | 1H), 4,54 (dd, T=11,9,
47 | benzo[bJazepin- E:LN 8,10z, 1H), 4.34 (s, 28, | 231
3-yD)-1,3,4- ] 2,90 (dd, J = 13,4,
oxadiazol-2- N~ 7,8Hz, 1H), 2,76 - 2,83
carboxamit (m, 1H), 2,52-2,64 (m,
1H), 2,26 - 2,37 (m, 1H)
"H NMR (DMSO-dg) 8:

(S)-1-benzyl-N- 10,07 (s, 1H), 8,67 (s,
(8-flo-2-0xo0- . p 1H), 8,39 (d, J = 7,8Hz,
2,3,4,5- e 1H), 7,29 - 7,42 (m, 6H),

48 tetrahydro-1H- 1§ 7,00 (td, J = 8,5, 2,7Hz, 380
benzo[bJazepin- - 1H), 6,86 (dd, J =9,9,
3-yl)-1H-1,2,3- N O 2,5Hz, 1H), 5,65 (s, 2H),

triazol-4- " 4,38 (dt, J = 11,6, 8,0Hz,
carboxamit 1H), 2,63 - 2,80 (m, 2H),
_2.21-247 (m, 2H)
H NMR (MeOH-d4) 5:
o Ise't";ngyég 7,22 -7,45 (m, 10H),
5345, 4,54 (dd, ] = 11,6,
tetrahy dro- 1 H- iy 7,8Hz, 1H), 4,14 - 4,20

49 | penzolblazepin- OYZN,N (m, 2H), 3,42 (s, 3H), | 376

3oy1)AH-12.4- WNH 2,84 - 2,96 (m, 1H), 2,70

triazol-:’:- ’ @\’Nj*o - 2,78 (m, 1H), 2,50 -
carboxamit \ 2,63 (m, 1H), 2,12 - 2,24

: (m, 1H)

H NMR (MeOH-d4) 5:

o o 7,78 (s, 1H), 7,64 (s,
> ox02.3.4.5. 1H), 7,25 - 7,44 (m, 6H),
tctrahydro. 1H- Ay (dd, J=9,9, 2,5Hz,

S0 | penmolblasepin AP | 1H), 696 - 7,08 (m, 1H), | 393

3oy D) 1H. NH 5,25 (s, 2H), 4,51 (dd, J
. o = 11,4, 7,8Hz, 1H), 3,40
it F \ (s, 3H), 2,72 - 2,91 (m,

2H), 2,45 - 2,59 (m, 1H),
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2,07 - 2,21 (m, 1H)

51

(S)-1-benzyl-N-
(8-flo-1-metyl-
2-0x0-2,3,4,5-
tetrahydro-1H-

benzo[bJazepin-
3-yl)-1H-1,2,4-

triazol-3-
carboxamit

"H NMR (MeOH-d4) §:
8,57 (s, 1H), 7,31 - 7,42
(m, 6H), 7,20 (dd, J =
9,9, 2,8Hz, 1H), 7,03
(td, T = 8,4, 2,7Hz, 1H),
5,48 (s, 2H), 4,54 (dd, J
= 11,5, 8,0Hz, 1H), 3,41
(s, 3H), 2,71 - 2,89 (m,
2H), 2,49 - 2,62 (m, 1H),
2,13 - 2,24 (m, 1H)

394

52

(S)-5-benzyl-N-
(8-flo-1-metyl-
2-0x0-2,3,4,5-
tetrahydro-1H-

benzo[b]azepin-
3-yl)-4H-1,2.4-

triazol-3-
carboxamit

'HNMR (MeOH-d4) &:
7,25 - 7,39 (m, 6H), 7,20
(dd, 7=9,9, 2,5Hz, 1H),
7,03 (td, J = 8,4, 2,7Hz,
1H), 4,54 (dd, T= 11,4,
7,8Hz, 1H), 4,17 (s, 2H),
3,41 (s, 3H), 2,71 - 2,91
(m, 2H), 2,48 - 2,62 (m,
1H), 2,12 - 2,24 (m, 1H)

394

53

(S)-1-benzyl-N-
(1-metyl-2-oxo-
2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-1H-1,2,4-
triazol-3-
carboxamit

"H NMR (MeOH-d4) &:
8,57 (s, 1H), 7,32 - 7,44
(m, 8H), 7,24 - 7,31 (m,
1H), 5,48 (s, 2H), 4,54
(dd, T = 11,4, 7,8Hz,
1H), 3,42 (s, 3H), 2,83 -
2,93 (m, 1H), 2,68 - 2,79
(m, 1H), 2,49 - 2,63 (m,
1H), 2,12 - 2,25 (m, 1H)

376

54

(S)-5-benzyl-N-
(8-clo-2-ox0-
2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-4H-1,2,4-
‘triazol-3-
carboxamit

'H NMR (MeOH-d4) §:
7,24 - 7,37 (m, 7H), 7,22
(dd, J=38,1, 2,0Hz, 1H),
7,13 (d, ] = 2,0Hz, 1H),
4,57 (dd, T = 11,6,
8,1Hz, 1H), 4,17 (s, 2H),
2,87 - 3,00 (m, 1H), 2,75
- 2,84 (m, 1H), 2,59-
2,70 (m, 1H), 2,16 - 2,29
(m, 1H)

396/
398

55

(S)-N-(8-clo-2-
0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-5-(4-
flobenzyl)-4H-
1,2,4-triazol-3-
carboxamit

'H NMR (MeOH-d4) :
7,26 - 7,40 (m, 4H), 7,19
- 7,26 (m, 1H), 7,13 (s,
1H), 7,01 - 7,11 (m, 2H),
4,57 (dd, T =114,
8,1Hz, 1H), 4,16 (s, 2H),
2,86 - 3,01 (m, 1H), 2,75
- 2,85 (m, 1H), 2,58 -
2,73 (m, 1H), 2,14 - 2,30

414/
416
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(m, 1H)

(S)-N-(8-clo-2-

"TH NMR (MeOH-d4) &:
7,31 - 7,39 (m, 2H), 7,22
(dd, J= 8,1, 2,3Hz, 1H),

te‘t’;‘;ﬂzf"f’fﬁ_ 6,96 - 7,16 (m, 4H), 4,57

ydro _

benzo[bJazepin- H (dd, J =116, 8,1Hz, 414/

56 13 51)-5-3- o}/ﬁ\ | 1H),4,19(s,2H),2,93 | ¢

N —

T I @ Sl i

l’iﬁ;;fazgif' el 6.8Hz, 1H), 2,58-2,71
(m, 1H), 2,19 - 2,29 (m,

1H)

TH NMR (MeOH-d4) &:
(S)-N-(8-clo-2- 7,33 (d, J = 8,1Hz, 1H),
0x0-2,3,4,5- 7,22 (dd, J = 8,1, 2,0Hz,
tetrahydro-1H- 1H), 7,12 - 7,19 (m, SH),

57 benzo[b]azepin- o M 4,57 (dd, J =11,6, 410/

3-y1)-5-(4- SV | 8,1Hz, 1H), 4,12 (s, 2H), | 412

metylbenzyl)- NH 2,87 - 2,99 (m, 1H), 2,76
4H-1,2,4-triazol- NSO - 2,84 (m, 1H), 2,57 -
3-carboxamit ¢ 2,71 (m, 1H), 2,32 (s,

3H), 2,17-2,28 (m, 1H)

"TH NMR (MeOH-d4) §:

7,27 - 7,44 (m, 3H), 7,02

02343 D i
tetrahydro-1H- — &% 5502, 15), 0,

benzo[}l,)]azepin- HN - 6,90 (m, 1H), 4,58 (dd,

58 3-y1)-5-(4- oL S J=11,6, 8,1Hz, 1H), 398
flobenzyl)-4H- e 4,16 (s, 2H), 2,86 - 2,99
1,2,4-triazol-3- WO (m, 1H), 2,79 (dd, J =

- boxamit el 13,6, 7,1Hz, 1H), 2,59 -
2,73 (m, 1H), 2,13 - 2,27
(m, 1H)

"H NMR (MeOH-d4) §:

7,34 (dd, J = 8,3, 6,3Hz,

1H), 7,10 - 7,23 (m, 6H),

02345 e o
NS g |27 D, 455 (00

59 3-y1)-5-(4- o, Lk | 116, 8,1Hz, 1H), 4,12 394
metylbenzyl)- (s, 2H), 2,92 (td, J =

4H-1,2,4-triazol-
3-carboxamit

13,5, 7,8Hz, 1H), 2,79
(dd, J=13,9, 6,8Hz,
1H), 2,58 - 2,70 (m, 1H),
2,32 (s, 3H), 2,14-2,26
(m, 1H)
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"H NMR (MeOH-d4) §:

(S)-N-(8-flo-2- | 7,28 - 7,41 (m, 2H), 6,93
0x0-2,3,4,5- -7,18 (m, 4H), 6,81 -
tetrahydro-1H- g/ 6,92 (m, 1H), 4,58 (dd, J
benzo[bJazepin- o, M =11,4, 8,1Hz, 1H), 4,19
60 | 31503 mﬂw” (s, 2H). 2,90 (dd, 7= | ®
flobenzyl)-4H- | _ o 13,3, 7,7Hz, 1H), 2,73 -
1,2,4-triazol-3- 2,85 (m, 1H), 2,58 - 2,72
carboxamit (m, 1H), 2,15 - 2,29 (m,
1H)
N22077-36-A1: 'H
NMR (DMSO-dg) 8:
(S)'(f"_‘;f(‘f_zl_'N' 10.36 (s, 1H), 8,92 (d, J
(triflometyl)- o =17,8Hz, 1H), 7,49 (d, ]
345, oI =2,0Hz, 1H), 7,44 (dd, J
61 tetrah’y irobonzo M =83, 1,8Hz, 1H), 7,25 - | 431,9
[b][1,4]oxazepin Q:}o 7,38 (m, 6H), 6,59 (s,
-3-yl)’isoxazol-3- 1H), 4,86 (ddd, 7 =9.5,
 erboxamit FoC 8,0, 5,6Hz, 1H), 4,44 -
4,57 (m, 2H), 4,23 (s,
2H).
$)-5-benzyl-N- 1H NMR (DMSO-d6) &
(7.9-difl0-2- ppm 13,75 - 15,37 (m,
302345, 1H), 9,97 (s, 1H), 8,06 -
tetrahyar;)_’m_ o 8,97 (m, 1H), 6,93 - 7,69
62 |, . S LY | (m, 6H), 4,24 -4,59 (m, | 398
enzo[blazepin- | & wNH N 1H), 4,14 (br. s., 2H)
3-yl)-4H-1,2,4- m )4, 5o 210
e { N o 2,68 - 2,95 (m, 2H), 2,32
. - 2,46 (m, 1H), 2,25 (br.
carboxamit
s., 1H)
"H NMR (DMSO-dg) &:
10,01 (s, 1H), 8,79 (d, J
Eg)rse't’;njyég = 8,1Hz, 1H), 7,26 -
2345 NG, 7,39 (m, 5H), 6,94 - 7,02
63 | tetrahydrobenzo g8 (m, 3H), 6,57 (s, 1H), | 3979
[b][1.4]oxazepin oy 4,75 - 4,83 (m, 1H), 4,45
-3-y1),isoxazol-3- /@ N - 4,52 (m, 1H), 4,36 -
carboxamit 4,42 (m, 1H), 4,23 (s,
2H), 2,27 (s, 3H).
(S)-N-(1-metyl- .| 'HNMR (DMSO-ds,
2-0x0-2,3,4,5- 400MHz): 6 = 13,16 (s,
tetrahydro-1H- ) 1H), 7,91 (d, J=7,6Hz,
64 | benzo[b][1,4]dia Y 1H), 7,29 (d, J=7,6Hz, 390
zepin-3-yl)-5-(4- NH 1H), 6,88 - 7,20 (m, 8H),
metylbenzyl)- gp% 6,34 (s, 1H), 5,39 (d,
1H-pyrazol-3- e J=5,3Hz, 1H), 4,46 -
carboxamit 4,87 (m, 1H), 3,93 (s,
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2H), 3,37 - 3,49 (m, 1H),
2,66 - 2,76 (m, 3H), 2,26
ppm (s, 3H)

(S)-5-benzyl-N-
(6-metyl-4-oxo-

"H NMR (DMSO-dy) &:
9,70 (s, 1H), 8,73 (d, J =
8,1Hz, 1H), 7,24 - 7,39
(m, 5H), 7,01 - 7,15 (m,

2,3,4,5- o s
65 | tetrahydrobenzo he jH}’f’lslé f’gllHH)’ 4’17Hg 377,9
(b][1,4Joxazepin | —{ L (dt,J=11,4, 8,1Hz, 1H),
3-yl)isoxazol-3- QH ° 454 (t, 7= 10,7Hz, 1H),
carboxamit 4,40 (dd, 7 =10.1,
8,1Hz, 1H), 4,22 (s, 2H),
2,27 (s, 3H).
"H NMR (DMSO-dg) 8:
(S)-5-benzyl-N- 10,02 (s, 1H), 8,84 (d,
(9-metyl-4-oxo- o 1H), 7,25 - 7,39 (m, SH),
2,3,4,5- \ ) 7,02 - 7,08 (m, 2H), 6,91
66 | tetrahydrobenzo N, - 6,96 (m, 1H), 6,56 (s, | 378,2
[b][1,4]oxazepin O/\S; 1H), 4,78 (dt, J = 11,1,
-3-yl)isoxazol-3- \@NH ° 7,9Hz, 1H), 4,44 - 4,58
carboxamit (m, 2H), 4,23 (s, 2H),
2,25 (s, 3H).
"H NMR (DMSO-dy) 8:
8,89 (d, ] = 8,1Hz, 1H),

(S)-3-(5- 8,84 (t,J = 5,6Hz, 1H),
benzylisoxazol- 7,92 (d, J =2,0Hz, 1H),
3-carboxamido)- ] YN:/}_Q 775 (dd, T = 8,3, 2,0Hz,

5-metyl-N-(2- g 1H), 7,26 - 7,38 (m, 6H),
g7 | (metylsulfonyl) }o 6,54 (s, 1H), 4,85 (A, T | o g
ety)-4-oxo- | e = 11,9, 7,8Hz, 1H), 4,60 ’

2,3,4,5- NH - 4,68 (m, 1H), 4,44 (dd,
tetrahydrobenzo osS J=9,7,7,7Hz, 1H), 4,22
[b][1,4]oxazepin | °° (s, 2H), 3,65 - 3,73 (m,

-7-carboxamit 2H), 3,39 (t, J = 6,7Hz,
2H), 3,34 (s, 3H), 3,05
(s, 3H).
"H NMR (DMSO-dg) 8:

(S)-3-(5- 8,88 (d, 1H), 8,52 - 8,59
benzylisoxazol- (m, 1H), 7,91 - 7,95 (m,
3-carboxamido)- ﬂp 1H), 7,75 (dd, T = 8,3,
5-metyl-4-oxo- ) °% 2,0Hz, 1H), 7,25 - 7,40

68 N-(2-(pyrolidin- } o (m, 6H), 6,55 (s, 1H), 518.0
1-yl)etyl)- A 4,85 (dt,J = 11,6, 7,8Hz, ’
2,3,4,5- N 1H), 4,58 - 4,67 (m, 1H),
tetrahydrobenzo @’J 4,43 (dd, T=9,9, 7,6Hz,
[b][1,4]oxazepin 1H), 4,22 (s, 2H), 3,37 -

-7-carboxamit

3,46 (m, 2H), 2,56 - 2,64
(m, 2H), 1,69 (t,J =
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3,3Hz, 4H)

(S)-5-benzyl-N-
(7-metyl-2-o0xo-

"HNMR (DMSO-dg) &:
10,18 (s, 1H), 8,89 (d, J
= 6,8Hz, 1H), 7,45 (dd, J

1,2,3,4- 5 =7, 1,4Hz, 1H), 7,26 -
tetrahydropyrido et T
[2.3-b][1.4] T 7,39 (m, 5H), 7,01 - 7,07 | 379,2
oxazepin-3- 0/10 (m, 1H), 6,59 (s, 1H),
y1)isoxazol-3- N= 4,77 - 4,86 (m, 1H), 4,43
carboxamit - 4,52 (m, 2H), 4,24 (s,
2H), 2,35 (s, 3H).
'H NMR (600 MHz,
DMSO-dg) 6: 10,06 (s,
5- 1H), 8,62 (d, /=8,69Hz,
(hydroxy(phenyl 1H), 7,31 - 7,37 (m, 2H),
) metyl)-N-((S)- A 7,23 - 7,29 (m, 1H), 7,08
4-0x0-2,3,4,5- s OH - 7,18 (m, 4H), 6,87 - 395.1
tetrahydrobenzo MNH 6,95 (m, 1H), 6,40 (br. ’
[b][1,4]oxazepin o s., 1H), 5,92 (br. s., 1H),
-3-yl)thiophen- 4,81 (dt, J/~=10,39,
2-carboxamit 8,03Hz, 1H), 4,45 (td,
J=10,67, 4,72Hz, 1H),
4,35 -4,42 (m, 1H).
H NMR (DMSO-dg) 6:
10,06 (s, 1H), 8,85 (d,J
(S)-5-benzyl-N- = §8,1Hz, 1H), 7,26 -
(7-metoxy-4- b\,o 7,39 (m, 5H), 7,08 (d, J
0x0-2,3,4,5- / = 8,8Hz, 1H), 6,71 (dd, J
tetrahydrobenzo NH = 8,8, 3,0Hz, 1H), 6,67 | 394,2
[b][1,4]oxazepin " (d,J = 2,8Hz, 1H), 6,57
-3-yl)isoxazol-3- @' (s, 1H), 4,81 (dt, J =
carboxamit 11,2, 7,7Hz, 1H), 4,35 -
4,50 (m, 2H), 4,23 (s,
2H), 3,73 (s, 3H).
'H NMR (DMSO-dg) &:
8,94 (d, J=8,1Hz, 1H),
(S)-5-benzyl-N- 8,04 (d, J =2,0Hz, 1H),
(5-metyl-7- o 7,83 (dd, J = 8,3, 2,3Hz,
(metylsulfonyl)- ) 1H), 7,48 (d, T = 8,3Hz,
4-0x0-2,3,4,5- y 1H), 7,26 - 7,38 (m, SH), 456.1
tetrahydrobenzo 6,55 (s, 1H), 4,89 (dt, J ’

[b][1,4]oxazepin
-3-yl)isoxazol-3-
carboxamit

= 11,6, 7,8Hz, 1H), 4,66
- 4,72 (m, 1H), 4,50 (dd,
7=9,9, 7,6Hz, 1H), 4,22
(s, 2H), 3,37 (s, 3H),
3,31 (s, 3H) [456,1].

-172-




25464

(S)-5-benzyl-N-
(5-metyl-7-
(morpholin-4-
cacbonyl)-4-

"H NMR (CDCl,) &:
7,75 (d, T =7,1Hz, 1H),
7,31 - 7,39 (m, 6H), 7,22
-7,25 (m, 2H), 6,32 (s,

1H), 5,06 (dt, T =11,2,

’NH
b tet(;)a(ﬁ;fzdfo,g,esn-zo e 7,2Hz, 1H), 4,75 (dd, J = w2
; \ 9,7, 7,2Hz, 1H), 4,31
[;’][%’f‘]"xazepm N (dd.J=11,1, 10,1Hz,
-3-yDisoxazol-3- | o_J" 0 1H), 4,13 (s, 2H), 3,75
carboxamit (br. s., 8H), 3,46 (s, 3H).
"H NMR (DMSO-dy) &:
10,42 (s, 1H), 8,88 (d, J
((34)05)(26;‘?}‘15\] —7,6Hz, 1H), 8,35 (s,
tetrah dr(; : r’ido N\’0/ 1H), 8,12 (d, T = 5,3Hz,
) [i 3_]}:]y 0 1H), 7,24 - 7,40 (m, 5H), | 5,
[1 4]ox’aze in-3- 0 M 7,02 (d, J = 5,6Hz, 1H), ’

|oxazep S 6,61 (s, 1H), 4,82 (td, J

yDisoxazol-3- ) - (Z)-xn = 8,0, 3,3Hz, 1H), 4,40 -
carboxamit N 4,52 (m, 2H), 4,24 (s,

2H).

"H NMR (DMSO-dy) §:

8,77 (d,J = 7,8Hz, 1H),

((Ss)j_zll;f;‘eztyll'_f_' 719 - 7,38 (m, 7H), 7,08
e ™ (d,J=7,6Hz, 1H), 6,55
o o (s, 1H), 4,74 - 4,82 (m,

75 | tetrahydrobenzo N 1H), 447 (dd, T = 11,1 392,1
[b][1,4]oxazepin 0/10 10,11z, 1H), 427 (dd, I
-3-yDjisoxazol-3- Q \ ~ 10,0, 8,0Hz, 1H), 4,22

carboxamit (s, 2H), 3,13 (s, 3H),
2,32 (s, 3H)
TH NMR (DMSO-dy) &:

(S)-3-(5- 8,86 (d, J = 8,1Hz, 1H),
benzylisoxazol- . 7,56 (d, ] =2,0Hz, 1H),
3-carboxamido)- . \J 7,24 - 7,39 (m, 7H), 6,55

76 N,N,5-trimetyl- " (s, 1H), 4,88 (dt, J = 449

4-0x0-2,3,4,5- ad 11,4, 7,9Hz, 1H), 4,57 - ’
tetrahydrobenzo N 4,65 (m, 1H), 4,44 (dd, J
[b][1,4]oxazepin | . =10,0, 7,7Hz, 1H), 4,22
-7-carboxamit ° (s, 2H), 3,32 (s, 3H),

2,98 (d, J = 13,6Hz, 6H).

1

B N H NMR (DMSO-dg) &:

g) Ijel’;njyég 8,85 (d, T = 8,1Hz, 1H),

5345, 0 7,51 (dd, J=17,8, 1,8Hz,

77 | tetrahydrobenzo © (. ;}2)’ _7’723 5' er 81(;3’ 2}21’ 378,3
[b][1,4]oxazepin Ol ’ ’ e Te

) (s, 1H), 4,83 (dt, J =
3-yDisoxazol-3- | )~ 11,6, 8,0Hz, 1H), 4,58
carboxamit AR ’ >0

(dd,J=11,6,9,9Hz,
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1H), 4,39 (dd, J=9,9,
7,8Hz, 1H), 4,22 (s, 2H),
3,30 (s, 3H)

(S)-metyl 3-(5-

"HNMR (DMSO-dg) 8:
8,90 (d, ] =7,8Hz, 1H),
8,01 (d, ] =2,0Hz, 1H),

benzylisoxazol- )
3-cafl};oxamido)- h\o/ 7,87 (dd, J = 8,3, 2,0Hz,
5-metyl-4-oxo- " 1H), 7,27 - 7,39 (m, 6H),
78 2,3,4,5 oﬂ; 6,55 (s, 1H), 4,87 (dt,J | 436,4
99 Ty " o _
tetrahydrobenzo N (1(;&7} 7;811‘{26 13‘19)),1_;1,66
[b][1,4]oxazepin | ) -0, 9,9Hz,
-7-carboxylat 0 1H), 4,47 (dd, T =9,9,
7,6Hz, 1H), 4,22 (s, 2H),
3,88 (s, 3H).
(xyclosp)e-:fr;ylmet "HNMR (DMSO-ds,
YD-NL(5-metyl- 400MHz): = 8,66 (d,
7-(5-metyl- N'N>—p J=7,8Hz, 1H), 7,22 -
1,3,4-oxadiazol- o N\ 7,44 (m, 6H), 7,07 - 7,17
. 1H), 6,96 - 7,06 (m
2-yl)-4-oxo- +NH (m, > ’ ’
1 2345 e 2H), 6,55 (s, 1H), 5,32 | 452
9~ ' N -
tetrahydrobenzo ' Eid, :; ___‘11’1517‘129 })}I-II), 41,16_15
[b][1,4]oxazepin o (dt, J/~11,7, 7,0Hz, 1H),
3yl)4H-124- | ( 4,22 (s, 2H), 3,47 - 3,69
triazol-3- (m, 2H), 3,33 ppm (s,
carboxamit 3H)
IHNMR (DMSO-dg) 5
8,33 - 8,57 (m, 1H), 8,04
S)-5-benzyl-N- 4 > ’ s> O
ES-)metyl-4?,oxo- (d, J=2,0Hz, 1H), 7,89
7-(5-0x0-4.5- B (dd, T = 8,3, 2,0Hz, 1H),
dihydro-1,3,4- By 7,45 (d, ] = 8,3Hz, 1H),
80 oxadiazol-é-,yl)- NH 4,91 (dt,J = 11,6, 7,6Hz,
2,3,4,5- e 1H), 4,69 (s, 1H), 4,51 | 462,2
tetrah’yc’lrébenzo QN\ (dd, J=9.7,7,5Hz, 1H),
[b][1,4]oxazepin | N7 3,39 (s,3H), 2,72 (d,J =
-3-yl)isoxazol-3- i 7,3Hz, 2H), 2,61 (s, 3H),
carboxamit 2,18 -2,31 (m, 1H), 1,40
- 1,80 (m, 5H), 1,07 -
1,31 (m, 3H)
1
& N H NMR (DMSO-dg) 6:
((87)_501356?;&11 13,22 (br. s., 1H), 8,11
5 g (br.s., 1H), 7,47 (dd, J =
t:t-r(;(lozizrﬁt;ifz-o o L 9,9, 2,8Hz, 1H), 7,19 -
81 [b][1 Z]oxazepin A 7,34 (m, 6H), 7,09 - 7,16 | 395,2
-3’-yl)-1H- 0/}0 (m, 1H), 6,37 (br. s.,
razol-3- A IH)’ 4584 (dta J= 11,5,
(I:gboxamit F 8,0Hz, 1H), 4,47 - 4,56

(m, 1H), 4,35 - 4,42 (m,
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1H), 3,98 (br. s., 2H),
3,30 (s, 3H).

"H NMR (DMSO-dg) &:
13,18 (br. s., 1H), 8,09

O i one. (d, 1="7,8Hz, 1H), 7,47
345, ’ (dd, J=9,9, 3,0Hz, 1H),
tetrah’yc,lrc,)benzo WN/ 7,27(dd, J=9,0, 5,7Hz,
82 | [b][1,4]oxazepin o 1H), 7.09 - 7,15 (m, SH), | 449 3
_3_’y1)_5_ - M 6,34 (br. s., 1H), 4,84 ’
metylbenzyl)- =0 (dt, J=11,4, 8,1Hz, 1H),
H-pyrazol-3- \ 4,46 - 4,56 (m, 1H), 4,35
. ¢ - 4,42 (m, 1H), 3,93(br.
carboxamit
s.,2H),
3,30(s,3H),2,26(s, 3H).
"H NMR (DMSO-dy) 8:
8,69 (s, 1H), 8,61 (d, J =
(S)-1-benzyl-N- 8,3Hz, 1H), 7,48 (dd, ] =
(7-flo-5-metyl- p 9.9,3,0Hz, 1H), 7,32 -
4-0%0-2,3,4,5- JQN 7,41 (m, 5H), 7,27 (dd, J
23 tetrahydrobenz.o ° (., = 9,0,_ 5,7Hz, 1H), 7,13 396,2
[b][1,4]oxazepin o/i (td, J =8,5, 3,0Hz, 1H),
3y1)-1H-1,2,3- @rN\ ° 5,66 (s, 2H), 4,88 (dt, J
triazol-4- = 11,6, 7,9Hz, 1H), 4,60
carboxamit F (dd, J=11,5, 10,0Hz,
1H), 4,40 (dd, J=9,9,
7,8Hz, 1H), 3,31 (s, 3H).
"H NMR (DMSO-dy) &:
8,01 (d, J =7,8Hz, 1H),
(S)-1-benzyl-N- 7,90 (d, J = 1,3Hz, 1H),
(7-flo-5-metyl- p 775 (d. 1 = 1.3Hz, 1H),
4-0x0-2,3,4,5- N 7,46 (dd, J =9,7, 2,9Hz,
o4 | tetrahydrobenzo OaN)H“ 1H), 7.25 - 7.39 (m, 6H), | 3o 5
[b][1,4]oxazepin o 7,13 (td, J = 8,5, 2,9Hz, ’
-3-yl)-1H- N © 1H), 5,23 (s, 2H), 4,83
imidazol-4- ) (dt,J=11,3, 7,9Hz, 1H),
carboxamit 4,37 - 4,50 (m, 2H), 3,31
(s, 3H).
(S)-5-benzyl-N- 'H NMR (DMSO-dy) 8:
(7-(1-(2- 13,23 (br. s., 1H), 8,11
xyanoetyl)-1H- N_n (d, J=17,6Hz, 1H), 7,89
tetrazol-5-yl)-5- o7 (d, J=1,0Hz, 1H), 7,70
85 metyl-4-oxo- o (dd, J=8,2,2,1Hz, 1H), 498.4
tetraii&iienzo " ’ ;:gg %,;4 (?;?:I;IZ_I,),I I;I,)1,9
[b][1,4]oxazepin Ny =N - 7,26 (m, 3H), 6,38 (s,
-3-yl)-1H- N 1H), 4,95 (dt, T = 11,6,
pyrazol-3- 7,6Hz, 1H), 4,74 - 4,88
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carboxamit

(m, 2H), 4,59 - 4,67 (m,
1H), 4,48 - 4,54 (m, 1H),
3,99 (s, 2H), 3,37 (s,
3H), 3,24 (t,J = 6,3Hz,
2H).

(S)-1-benzyl-N-
(5-metyl-4-oxo-
7-(5-0x0-4,5-

"H NMR (DMSO-dy) §:
12,66 (br. s., 1H), 8,02

(d, J =7,8Hz, 1H), 7,90
(d, T =1,3Hz, 1H), 7,84

dihydro-1,3,4- ] Q(\&N (d, ] =2,0Hz, 1H), 7,76
oxadiazol-2-yl)- N (d, J=1,3Hz, 1H), 7,70
86 2,3,4,5- s (dd, J=8,5,2,1Hz, 1H), | 377.3
tetrahydrobenzo N 7,28 - 7,41 (m, 6H), 5,23
[b][1,4]oxazepin | (s, 2H), 4,86 (dt, T =
-3-yl)-1H- HN- 11,6, 7,7Hz, 1H), 4,53 -
~
imidazol-4- 0 4,60 (m, 1H), 4,43 - 4,49
carboxamit m, s S, .
boxami (m, 1H), 3,36 (s, 3H)
'H NMR (DMSO-dg) &:
14,38 (br. s., 1H), 8,45
S)-5-benzyl-N- 3 Lol
O oer . (br. s., 1H), 7,48 (dd, J =
hooxo 345, o\ 9,9,3,0Hz, 1H), 7,22 -
tetrahy troberzo o ¢NH 7,36 (m, 6H), 7,14 (td, J
87 | [b][1.4]oxazepin N = 8,5, 2,9Hz, 1H), 5,76 | 396,2
eyl ATL1 A S (s, 1H), 4,81 - 4,90 (m,
wiazol3. Q"\ 1H), 4,60 (t, J = 10,5Hz,
carboxamit F 1H), 4,40 (dd, 1 =9.7,
7,7Hz, 1H), 4,13 (br. s.,
2H), 3,31 (s, 3H).
"H NMR (DMSO-dg) 8:
8,91 (d, J = 7,8Hz, 1H),
((%)éobgnjl}élt;] 7,26 - 7,43 (m, TH), 7,13
4-0x0.2.3.4.5- N (d, ] =8,1Hz, 1H), 6,55
88 | tetrahydrobenzo ° N 1(18’61§I)9’)é’881g)t ’AJf gl 396,3
[b][1,4]oxazepin 0/10 d:i ,J _,_ llzzl- 10,11_}
-3-yD)isoxazol-3- @N\ (dd, =114, 10,111z,
? rboxamit ] 1H), 4,41 (dd, J = 10,0,
7,7Hz, 1H), 4,22 (s, 2H),
3,22 (d, 2H).
1
L N H NMR (DMSO-dg) 8:
((Sé)_ f}obgnri}:c;? 8,02 (d, J = 8,1Hz, 1H),
Loxo2 3.4.5. N 7,90 (d, J = 1,3Hz, 1H),
tetrahydrobenzo Oﬁ)w 7,76 (d, ] = 1,3Hz, 1H),
89 | b][1.4]oxazepin i 724 - 7,43 (m, 7H), 7,14 | 395,3
3 yl)-lH—p N, (d, J = 8,3Hz, 1H), 5,24
imidazol-4- Q/ N (s, 2H), 4,87 (dt, J =
carboxamit . 11,4, 7,8Hz, 1H), 4,49 -

4,57 (m, 1H), 4,40 (dd, J
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=10,0, 7,7Hz, 1H), 3,23
(d, 3H).

90

(S)-5-benzyl-N-
(6-flo-4-oxo0-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-yl)isoxazol-3-
carboxamit

"H NMR (DMSO-dy) &:
10,08 (s, 1H), 8,84 (d,J
= 8,1Hz, 1H), 7,12 -
7,39 (m, 7H), 7,06 (d,
1H), 6,57 (s, 1H), 4,87
(dt, J=11,3,7,7Hz, 1H),
4,62 (t,J=10,7Hz, 1H),
4,48 (dd, J=10,2,
7,5Hz, 1H), 4,21 - 4,26
(m, 2H).

382,3

91

(S)-5-benzyl-N-
(6-flo-5-metyl-
4-0x0-2,3,4,5-

tetrahydrobenzo

[b][1,4]oxazepin

-3-y1)-4H-1,2,4-

triazol-3-
carboxamit

"HNMR (DMSO-dy) &:
14,48 (br. s., 1H), 8,52
(br. s., 1H), 7,21 - 7,45
(m, 7H), 7,14 (d,J =
8,1Hz, 1H), 4,89 (dt,J =
11,5, 7,8Hz, 1H), 4,58 -
4,70 (m, 1H), 4,41 (dd, J
=9,9, 7,8Hz, 1H), 4,12
(s,2H), 3,23 (d,] =
2,3Hz, 3H).

396,3

92

(S)-N-(7-flo-5-
metyl-4-o0xo-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-y1)-5-(4-
metylbenzyl)-
4H-1,2,4-triazol-
3-carboxamit

"H NMR (DMSO-dy) &:
14,31 (s, 1H), 8,41 (d, ]
=7,3Hz, 1H), 7,48 (dd, J
=9.9, 3,0Hz, 1H), 7,28
(dd, 7=9,0, 5,7Hz, 1H),
7,07 - 7,20 (m, 5H), 4,85
(dt, J=11,3, 7,9Hz, 1H),
4,54 - 4,70 (m, 1H), 4,40
(dd, 7=9,9, 7,8Hz, 1H),
4,09 (s, 2H), 3,31 (s,
3H).

410,2

93

(S)-N-(6-flo-5-
metyl-4-oxo-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-y1)-5-(3-
flobenzyl)-4H-
1,2,4-triazol-3-
carboxamit

"H NMR (DMSO-dg) &:
8,50 (br. s., 1H), 7,25 -
7,44 (m, 3H), 7,06 - 7,17
(m, 4H), 4,89 (dt, ] =
11,6, 7,8Hz, 1H), 4,64
(t, J=10,7Hz, 1H), 4,42
(dd, J=9,9, 7,8Hz, 1H),
4,16 (s, 2H), 3,23 (d,
3H).

414,2
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(S)-5-benzyl-N-
(4-0x0-2,3,4,5-
tetrahydrobenzo

"H NMR (DMSO-dy) &:
10,10 (s, 1H), 8,39 (d, J
= 8,3Hz, 1H), 7,30 -
7,38 (m, 2H), 7,22 - 7,30

94 | [b][1,4]oxazepin N (m, 3H), 7,09 - 7,18 (m, | 55
3-yD)furan-2- OI 5H), 6,30 (d, J = 3,3Hz,
carboxamit @N 0 1H), 4,76 - 4,86 (m, 1H),
H 4,44 - 4,53 (m, 1H), 4,35
- 4,42 (m, 1H), 4,06 (s,
2H)
TH NMR (DMSO-dg) 8:
(S)-3- Q 10,07 (s, 1H), 8,64 (d, J
(metyl(phenyl) ~N =8,5Hz, 1H), 7,27 -
amino)-N-(4- 7,49 (m, 5H), 7,09 - 7,21
95 0x0-2,3,4,5- 0 (m, 5H), 6,97 - 7,08 (m, | 388
tetrahydrobenzo NH 3H), 4,88 (dt, ] = 10,7,
[b][1,4]oxazepin /lo 7,7Hz, 1H), 4,47 - 4,56
-3-yl)benzamit N (m, 1H), 4,37 - 4,45 (m,
1H), 3,30 (s, 3H)
"H NMR (DMSO-dy) &:
(S)-1-(4- . 10,15 (s, 1H), 8,73 (s,
flobenzyl)-N-(4- 1H), 8,60 (d, J = 7,8Hz,
0x0-2,3,4,5- o 1H), 7,43 (dd, J = 8,4,
tetrahydrobenzo N 5,6Hz, 2H), 7,23 (t,J =
%6 [b][1,4]oxazepin °f 8,9Hz, 2H), 7,14 (s, 4H), 382
-3-yl)-1H-1,2,3- oAg;o 5,66 (s, 2H), 4,84 (dt, J
triazol-4- GNH = 10,5, 7,3Hz, 1H), 4,49
carboxamit - 4,58 (m, 1H), 4,39 -
4,47 (m, 1H)
'H NMR (CDCl;) &:
8,89 (d, J = 7,3Hz, 1H),
8,43 (d, J = 5,6Hz, 1H),
(S)-N-(5-metyl- 7,60 (d, J = 2,3Hz, 1H),
4-0x0-2,3,4,5- ~ Q 7,34 - 7,44 (m, 2H), 7,12
tetrahydrobenzo S O - 7,26 (m, 5H), 7,01 -
97 | [b][1,4]oxazepin N 7,10 (m, 2H), 6,93 (dd, J | 390
_3-yl)-4- e =5,7,2,7Hz, 1H), 5,05
phenoxypicolina @’ e (dt, J=11,3, 7,4Hz, 1H),
mit 4,72 (dd, J=9,7, 7,5Hz,

1H), 4,29 (dd, T = 11,1,
9,9Hz, 1H), 3,42 (s, 3H)
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(S)-N-(5-metyl-
4-0x0-2,3,4,5-

"H NMR (DMSO-dg) 8:
8,75 (d, J = 8,3Hz, 1H),
7,66 (d, T = 7,8Hz, 1H),
7,46 - 7,56 (m, 3H), 7,38

tetrahydrobenzo - 7,46 (m, 2H), 7,13 -
98 | [b][1,4]oxazep™ " 7,37 (m, 5H), 7,04 (4,7 | 389
‘in-3-y1)-3- L = 8,0Hz, 2H), 4,91 (dt, J
phenoxy é’ N =11,7, 8,2Hz, 1H), 4,51
benzamit - 4,60 (m, 1H), 4,40 (dd,
J=9.,8,7,8Hz, 1H), 3,31
(s, 3H)
"H NMR (DMSO-dg) &:
)Q 9,93 (br. s., 1H), 7,02 -
7,34 (m, 9H), 6,56 (d, J
3-benzyl-N-((S)- o Q =8,3Hz, 1H), 4,54 (dt,J
4-0x0-2,3,4,5- i =10,8, 7,9Hz, 1H), 4,23
tetrahydrobenzo - 4,44 (m, 2H), 3,69 -
9 | [b][1,4]oxazepin é} ° 3,93 (m, 2H), 2,64 - 2,85 380
-3-yl)piperidin- ~ \ | (m, 1H), 2,53 - 2,60 (m,
l-carboxamit | (Honhop gdm cac | 111y 34 -2 48 (m, 2H),
chatdong phan | 1 511,72 (m, 3H), 1,17
khOI’lg doi quang) _ 1,40 (m’ lH), 0599 -
1,17 (m, 1H)
"H NMR (DMSO-dy) 8:
(S)-5-(4- o |8,88(d,J=283Hz, 1H),
clobenzyl)-N-(5- 7,51 (dd, J=17,7, 1,6Hz,
metyl-4-oxo- 0 1H), 7,38 - 7,45 (m, 2H),
tetrahydrobenzo S, , 4, t,J=
[b][1,4]oxazepin oj’:” 11,5, 8,0Hz, 1H), 4,53 -
_3-yl)isoxazol-3- GN\ ° 4,63 (m, 1H), 4,40 (dd, J
carboxamit =9,8, 7,8Hz, 1H), 4,24
(s, 2H), 3,31 (s, 3H)
"H NMR (DMSO-dy) §:
8,07 (d, J = 8,0Hz, 1H),
(Sr)r;;t'y‘f;z_{gf' 750 (dd, J = 7,7, 1,0Hz,
metyl-d-ox0- p 1H), 7,26 - 7,40 (m, SH),
23.45. Ay 7,21 - 7,26 (m, 1H), 7,13
101 | tetrahydrobenzo ° " (d, ] =7,0Hz, 2H), 6,49 391
[b][1,4]oxazepin 0 A (s, 1H), 5’4_1 (s, 2H),
31 1H J=o 4,84 (dt, J = 11,5, 7,8Hz,
oyrazol-3. \ 1H), 4,50 - 4,60 (m, 1H),
o boxarmit 4,41 (dd,J=9,7,7,7Hz,

1H), 3,32 (s, 3H), 2,22
(s, 3H)
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'H NMR (DMSO-dy) &:
14,17 (br. s., 1H), 10,03

(S)-5-
(s, 1H), 8,34 (d, ] =
(Xf’)"m‘gngfget 7,5Hz, 1H), 7,00 (d, J =
ymetyl_ N N,%jj 10,8Hz, 1H), 6,90 (s,
53.4.5. oﬁ/‘LNH 1H), 4,86 (dt, J=11,0,
102 | ot N 7,6Hz, 1H), 4,60 (t, = | 3883
y : N, 10,7Hz, 1H), 4,47 (dd, J
[b][1,4]oxazepin /@NH B
3oyl)4H-12.4- F = 9,9,_7,4Hz, 1H), 2,74
riazol-3. (d, J =17,3Hz, 2H), 2,31
carboxamit (s, 3H), 2,20 - 2,30 (m,
1H), 1,46 - 1,76 (m, 6H),
1,14 - 1,28 (m, 2H)
"H NMR (CDCl5) &:
7,27 - 7,34 (m, 4H), 7,15
- 7,26 (m, 5H), 5,24 (d, J
(| =6,6Hz, 1H), 4,88 (dt, ]
3-benzyl-N-((S)- ° = 11,2, 7,0Hz, 1H), 4,63
5-metyl-4-oxo- A (dd, J=9,7,7,5Hz, 1H),
2,3,4,5- é}o 4,16 (dd, T=11,2,

103 | tetrahydrobenzo \ 9,7Hz, 1H), 3,44 - 3,55 380
[b][1,4]oxazepin | Chét dong phan | (m, 2H), 3,42 (s, 3H),
-3-yl)pyrolidin- | khong d6i quang | 3,27 - 3,36 (m, 1H), 3,01

1-carboxamit don. Héa hoc l4p | - 3,09 (m, 1H), 2,71 (d,J
th8 tuyét @6i 6 C3 | = 7,6Hz, 2H), 2,44 -
pyrolidin 1a chva | 2,54 (m, 1H), 1,96 - 2,06
biét. (m, 1H), 1,61 - 1,71 (m,
1H)
"HNMR (CDCls) &:
Q 7,27 - 7,34 (m, 4H), 7,15
s - 7,26 (m, 5H), 5,27 (d, J
o N =6,6Hz, 1H), 4,87 (dt, J
3-benzyl-N-((S)- A = 11,2, 7,0Hz, 1H), 4,64
5-metyl-4-0xo- 10 (dd, T=9,7, 7,5Hz, 1H),
2,3,4,5- é\ 4,17 (dd, J=11,2,

104 | tetrahydrobenzo 9,7Hz, 1H), 3,46 - 3,57 380
[b][1,4]oxazepin L, ax R (m, 2H), 3,42 (s, 3H),
_3-yl)pyrolidin- kchlz)it dggig Iﬁ;“ 3.30 (td, ] = 9,1, 7,3Hz,

I-carboxamit | Ig_léa hccl>c 1ag 1H), 3,04 (dd, J = 9,6,
th tuyét dbi & C% 7,8Hz, 1H), 2,67 - 2,74
A (m, 2H), 2,43 - 2,56 (m,
pyrolidin 1a chua 1H), 1,94 - 2,06 (m, 1H)
biét. > ’ S

1,60 - 1,72 (m, 1H)
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N-((S)-5-metyl-

"H NMR (DMSO-dg) &:
7,44 - 7,50 (m, 1H), 7,18

o - 7,33 (m, SH), 6,90 -
Joorsds | LT ammmeita-
[b][1,4Joxazepin " 8,8Hz, 1H), 5,03 (br. s.,
105 -3-yl)—3- /lo 1H), 4,54 - 4,66 (m, 1H), | 382
phenoxy @’ N\ 4,36 - 4,45 (m, 1H), 4,30
pyrolidin-1- | (Hon hop gém cac | - 422 (m, 1H), 3,37 -
carboxamit chét dong phan 3,62 (m,. 4H), 3,30 &
khong dbi quang) 3,28 (hai s, 3H), 2,03 -
2,19 (m, 2H)
'HNMR (DMSO0-dg) 3:
8,08 (d, J = 8,0Hz, 1H),
(If;rizg(luf 7,98 (d, J = 2,0Hz, 1H),
yDmetyl)-5- 7,54 (d,J = 1,3Hz, 1H),
metyl-N-(5- N@ 7,50 (dd, J =17,5, 1,8Hz,
metyl-4-oxo- Ay 1H), 7,26 - 7,36 (m, J =
106 2.3.4.5- o/ N 14,7, 7,4, 7,4, 1,9Hz, 381
tetrahydrobenzo o~ 2H), 7,22 - 7,26 (m, 1H),
[b][1,4]oxazepin % 0 6,41 - 6,47 (m, 3H), 6,30
3-yl)-1H- - 6,35 (m, 1H), 4,83 (dt,
pyrazol-3- J=11,4, 8,0Hz, 1H),
carboxamit 4,48 - 4,57 (m, 1H), 4,41
(dd, J=9,9, 7,7Hz, 1H),
3,32 (s, 3H), 2,46 (s, 3H)
"H NMR (DMSO-dg) &:
10,00 (s, 1H), 7,88 (d, J
(S)-1-benzyl-5- -
metyl-N—(2¥oxo- =7,8Hz, 1H), 7,25 -
2.3.4.5- y p 7,41 (m, 5H), 7,09 - 7,22
tetrahydro-1H- o <~ (m, 3H), 7,04 (d, J =
107 benzo[b]azepin- o 7,5Hz, 1H), 6,47 (s, 1H), | 375
3-y1)-1H- 4 5 5,40 (s, 2H), 4,34 (dt, J
pyrazol-3- NH =11,5, 7,8Hz, 1H), 2,64
carboxamit - 2,85 (m, 2H), 2,37 -
2,49 (m, 1H), 2,13 - 2,30
(m, 4H)
'H NMR (DMSO-dg) &:
(S)-3-benzyl-N- 13,22 (br. s., 1H), 8,11
(5-metyl-4-oxo- (br.s., 1H), 7,50 (d, J =
2,3,4,5- { 7,5Hz, 1H), 7,18 - 7,36
108 tetrahydrobenzo o L (m, 8H), 6,41 (br. s., 377
[b][1,4]oxazepin N 1H), 4,83 (dt,J =114,
-3-yl)-1H- e 7,8Hz, 1H), 4,51 (t,J =
pyrazol-5- é“\ 10,7Hz, 1H), 4,35 - 4,42
carboxamit (m, 1H), 3,98 (s, 2H),

3,31 (s, 3H)
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(S)-5-metyl-N-
(5-metyl-4-oxo-

"H NMR (DMSO-d¢) 8:
8,07 (d, J = 8,0Hz, 1H),
7,87 (dd, T = 6,9, 1,6Hz,

2,3,4,5- /N 1H), 7,44 - 7,53 (m, 2H),
tetrahydrobenz_o ﬁ” % |7,21-1736 (m, 3H), 6,40
109 [b][1,4]oxazepin o=/ N - 6,47 (m, 2H), 6,33 (td, 408
-3-yD)-1-((2- O/iH J=6,8, 1,3Hz, 1H), 6,14
oxopyridin- o (s, 2H), 4,83 (dt,J =
1(2H)-yDmetyl)- @r”\ 11,4, 8,0Hz, 1H), 4,46 -
1H-pyrazol-3- 4,56 (m, 1H), 4,41 (dd, J
carboxamit =9,8, 7,8Hz, 1H), 3,32
(s, 3H), 2,47 (s, 3H)
"H NMR (DMSO-dg) &:
8,06 (d, J = 8,0Hz, 1H),
(S)-5-metyl-N- 7,50 (dd, J=7,7, 1,6Hz,
(5-metyl-4-oxo- 1H), 7,21 - 7,37 (m, 3H),
2,3,4,5- 7,17 (d, J = 8,0Hz, 2H),
tetrahydrobenzo = ,Nﬁ 7,03 (d, J = 8,0Hz, 2H),

110 | [b][1,4]oxazepin o’ N 6,47 (s, 1H), 5,35 (s, 405
-3-yl)-1-(4- o/j':” 2H), 4,84 (dt,J = 11,5,
metylbenzyl)- @N\ 0 7,9Hz, 1H), 4,55 (dd, J =

1H-pyrazol-3- 11,4, 9,9Hz, 1H), 4,41
carboxamit (dd, J=9.8, 7,8Hz, 1H),

3,32 (s, 3H), 2,28 (s,
3H), 2,21 (s, 3H)
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o VR (D504
oLl 8: 8,01 (d, I =7,8Hz,
Ifi’m 51)-5- 1H), 7,50 (dd, J = 7,7,
S . >j\ 1,9Hz, 1H), 7,22 - 7,36
tyl A AN\ (m, 3H), 6,43 (s, 1H),
111 m62y3' 4'§f‘°' o~ 6,24 (s, 2H), 5,86 (s, 409
= 1H), 4,81 (dt, J = 11,3,
f;ﬁﬁyjﬁgz;z &0 7.8Hz, 1H), 4,37 - 4,55
in-3oy1)-1H- (m, 2H), 3,33 (s, 3H),
pin=>-y 2,48 (s, 6H), 2,07 (s,
pyrazol-3-
. 3H)
carboxamit
(S)-3-(4- 'H NMR (DMSO-dg)
metylbenzyl)- 6: 13,18 (br. s., 1H),
N-(4-oxo0- 10,13 (s, 1H), 8,10 (br.
2,3,4,5- s., 1H), 7,02 - 7,27 (m,

112 | tetrahydrobenz o~ 8H), 6,37 (br. s., 1H), 377
o[b][1,4]oxaze e 4,72 - 4,87 (m, 1H),
pin-3-yl)-1H- @ 4,34 - 4,53 (m, 2H),

pyrazol-5- 3,93 (br. s., 2H), 2,27
carboxamit gs, 3H)
(S)-1-benzyl-5- JTIMR (DM
metyl-N-(4- : 10,15 (s, 1H), 8,09
e 345, p (d, J =7,8Hz, 1H),
tetrahyélr;)b’enz o 7,27 - 7,42 (m, 3H),
113 | (rbl[1 4Joxaze g 7,09 - 7,19 (m, 6H), 377
ey )-1H- Y 6,52 (s, 1H), 5,41 (s,
pin-3-yb-1 O 2H), 4,81 (dt, T = 10,4,
faﬁa:;a;ni't 7,2Hz, 1H), 4,40 - 4,53
(m, 2H), 2,23 (s, 3H)
"H NMR (DMSO-dy)
8: 8,02 (d, J = 8,0Hz,
(S)-5-metyl-N- 1H), 7,49 (dd, T =77,
(5-metyl-4- 1,6Hz, 1H), 7,07 - 7,38
0x0-2,3,4,5- Q (m, 6H), 6,53 (s, 1H),
tetrahydrobenz if 6,40 (d, J = 7,5Hz,

114 | o[b][1,4]oxaze ., 1H), 5,39 (s, 2H), 4,83 | 405
pin-3-yD-1-(2- | o7 (dt, J=11,5, 7,8Hz,
metylbenzyl)- @z\ 1H), 4,46 - 4,57 (m,
1H-pyrazol-3- 1H), 4,41 (dd, J=9,9,

carboxamit 7,7Hz, 1H), 3,31 (s,

3H), 2,35 (s, 3H), 2,19
(s, 3H)
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'HNMR (DMSO-dy)

(S)-1-(2,5- 8: 8,05 (d, J = 8,0Hz,
diflobenzyl)-5- 1H), 7,50 (dd, J=17,7,
metyl-N-(5- ® 1,9Hz, 1H), 7,21 - 7,38
metyl-4-oxo- pP (m, 5H), 6,76 (ddd, J =
115 2,3,4,5- e 8,8, 5,6, 3,1Hz, 1H), 17
tetrahydrobenz N 6,50 (s, 1H), 5,43 (s,
o[b][1,4]oxaze I o 2H), 4,83 (dt, J= 11,4,
pin-3-yl)-1H- " 8,0Hz, 1H), 4,48 - 4,57
pyrazol-3- (m, 1H), 4,40 (dd, J =
carboxamit 9,8, 7,8Hz, 1H), 3,31
(s, 3H), 2,28 (s, 3H)
"H NMR (DMSO-dy)
8: 7,89 (d, T = 7,8Hz,
(Srzl;t;elr\‘f}(’} > 1H), 7,23 - 7,42 (m,
metyl-2-o0xo- p 7H), 7,12 (d, T =
2345 A, 7,0Hz, 2H), 6,46 (s,
116 | tetrahydro-1H- o~ (13)352’3191(2’ %1{8)}’{:’34 389
bengo[f]?zgpm &o 1H), 3,31 (s, 3H), 2,63
ijy;yaz);mz \ - 2,80 (m, 2H), 2,35
carboxamit (tt, 1= 12.8, 7,4Hz,
1H), 2,21 (s, 3H), 2,06
- 2,20 (m, 1H)
"HNMR (DMSO-dg)
8: 8,47 (d, J = 1,8Hz,
(S)-5-metyl-N- 1H), 8,07 (d,J =
(5-metyl-4- 8,3Hz, 1H), 7,68 (dd, J
0x0-2,3,4,5- ., |=83,2,0Hz, 1H), 7,44
tetrahydrobenz — - 7,53 (m, 2H), 7,21 -
117 | o[bl[1,4]oxaze %, 7,36 (m, 3H), 6,49 (5, | 406
pin-3-y1)-1-((6- 1H), 5,45 (s, 2H), 4,84
metylpyridin- (dt,J=11,4, 7,8Hz,

3-yDmetyl)-
1H-pyrazol-3-
carboxamit

1H), 4,53 (dd, T = 11,5,
10,0Hz, 1H), 4,40 (dd,
J=9,8,7,8Hz, 1H),
3,31 (s, 3H), 2,54 (s,
3H), 2,28 (s, 3H)
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(S)-5-metyl-N-

"H NMR (DMSO-de)
o: 8,04 (d, J =8,0Hz,
1H), 7,51 (dd, T =77,
1,6Hz, 1H), 7,20 - 7,37

(5-metyl-4- 7
(m, 6H), 7,13 (d,J =
0x0-2,3,4,5- L)
tetrahydrobenz . iN/N Zi%{i, 82?()2&6?1 (15,1 .
118 | o[b][1,4]oxaze " > ) 1405
pin-3-yl)-1- ~" 8,0Hz, 1H), 4,51 - 4,60
phenetyl-1H- dﬂ\ (m, 1H), 4,43 (dd, J =
pyrazol-3- 9,7, 7,7Hz, 1H), 4,29
carboxamit (t,J=7,2Hz, 2H), 3,33
(s, 3H), 3,08 (t,J =
7,2Hz, 2H), 1,97 (s,
3H)
'HNMR (DMSO-de)
6:8,07(dd,J=17,9,
2,4Hz, 1H), 7,48 - 7,54
(m, 1H), 7,23 - 7,39
L] |(m,6H),717(,J=
((s)?;?g ;tly\{ . A 8,0Hz, 2H), 6,46 (s,
0x0-2,3,4,5- oﬁ 1H), 5,68 (q,J =
tetrahydrobenz i” 7’011{21:1 Hj); ;f’gdld;l 439i
119 | o[b][1,4]oxaze éﬁ o (m, 1H), 4,57 (ddd, 405
pin-3-yl)-1-(1- J \ . 11,4,9,9, 4,3Hz, 1H),
phenyletyl)- (Hon hop gom 4,45 (dd, J =9.8,
| H-pyrazol-3- céc chat dong,' 7,8Hz, 1H), 3,33 (s,
carboxamit phén khéng doi | 3H), 2,17 (s, 3H), 1,85
quang) (dd, J= 6,8, 3,8Hz,
3H, trén thyc té 1a hai
vach d6i tir céc chét
d6ng phan khong d6i
quang)
'H NMR (DMSO-de)
(S)-5-metyl-N- 3: 8,60 (s, 2H), 8,08
(5-metyl-4- (d, J=8,0Hz, 1H),
0x0-2,3,4,5- HN 7,50 (dd, J=17,7,
tetrahydrobenz 52 1,9Hz, 1H), 7,20 - 7,36
o[b][1,4]oxaze N (m, 3H), 6,47 (s, 1H),
1201} in-3yl)-1-((2- ~ " 5,41 (s, 2H), 4,83 (dt,J | 407
metylpyrimidin = 11,5, 7,9Hz, 1H),

-5-yDmetyl)-
1H-pyrazol-3-
carboxamit

4,54 (dd, J =11,4,
9,9Hz, 1H), 4,40 (dd, J
=9,8, 7,8Hz, 1H), 3,31
(s, 3H), 2,62 (s, 3H),
2,32 (s, 3H)
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"H NMR (DMSO-dg)

(S)-1-(3,5- 5: 8,11 (d, J = 8,0Hz,
diflobenzyl)-5- i 1H), 7,50 (dd, J = 7.8,
metyl-N-(5- K@ 1,8Hz, 1H), 7,17 - 7,37
metyl-4-oxo- . | (m, 4H), 6,78 - 6,88
191 2,3,4,5- JJ/ (m, 2H), 6,51 5, 1H), | .,
tetrahydrobenz . 5,44 (s, 2H), 4,84 (dt, J
o[b][1,4]oxaze lo = 11,5, 7,9Hz, 1H),
pin-3-yl)-1H- é/,«\ 4,55 (dd, J=11,4,
pyrazol-3- 9,9Hz, 1H), 4,41 (dd, J
carboxamit =9,8, 7,8Hz, 1H), 3,32
(s, 3H), 2,24 (s, 3H)
"H NMR (DMSO-ds)
(S)-1-(2- d: 8,03 (d, J =8,0Hz,
flobenzyl)-5- ] 1H), 7,50 (dd, J = 17,7,
metyl-N-(5- fjij 1,9Hz, 1H), 7,15 - 7,44
metyl-4-oxo- I (m, 6H), 6,93 (td, J =
12 2,3,4,5- Jf 7,7,1,5Hz, 1H), 6,50 | o
tetrahydrobenz N (s, 1H), 5,44 (s, 2H),
o[b][1,4]oxaze ", 4,83 (dt, J=11,5,
pin-3-yl)-1H- @’”\ 7,8Hz, 1H), 4,48 - 4,58
pyrazol-3- (m, 1H), 4,40 (dd, J =
carboxamit 9,8, 7,8Hz, 1H), 3,31
(s, 3H), 2,26 (s, 3H)
"H NMR (DMSO-dy)
(S)-1-(3,4- d: 8,09 (d, J = 8,0Hz,
diflobenzyl)-5- . 1H), 7,39 - 7,52 (m,
metyl-N-(5- K@ 2H), 7,20 - 7,37 (m,
metyl-4-oxo- 4H), 6,96 (ddd, J = 6,1,
123 2,3,4,5- “\/N/ 4,0, 2,0Hz, 1H), 6,49 497
tetrahydrobenz ., (s, 1H), 5,40 (s, 2H),
o[b][1,4]oxaze lo 4,84 (dt,J=11,5,
pin-3-yl)-1H- éf\ 7,9Hz, 1H), 4,50 - 4,59
pyrazol-3- (m, 1H), 4,41 (dd, J =
carboxamit 9,8, 7,8Hz, 1H), 3,32
gs, 3H), 2,24 (s, 3H)
e oo Do)
N-(1-metyl-2- /Q P (s, 1H), 8,
(d, J=8,3Hz, 1H),
0x0-2,3,4,5- N
tetrahydro-1H- o ’ 7,90 (s, 1H), 7,20 -
124 benzo[bJazepin " 7,43 (m, 9H), 5,35 (s, 375
3-y])-1H- . 2H), 4,37 (dt, J =11,2,
14- N 8,4Hz, 1H), 3,29 (s,
pyrazot-- 3H), 2,66 - 2,74 (m,
carboxamit

2H), 2,12 - 2,23 (m,
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2H)

'H NMR (DMSO-dg)
d: 13,23 (br. s., 1H),

(S)-3-(4- 8,09 (br. s., 1H), 7,50
flobenzyl)-N- F (dd,J=17.,5,1,8Hz,
(5-metyl-4- 1H), 7,20 - 7,37 (m,
0x0-2,3,4,5- LN 5H), 7,10 - 7,18 (m,

125 | tetrahydrobenz o~ 2H), 6,37 (br. s., 1H), 395

o[b][1,4]oxaze i‘* 4,83 (dt,J=11,3,
pin-3-yl)-1H- é\ : 8.0Hz, 1H), 4,50 (t, J =
pyrazol-5- 11,0Hz, 1H), 4,39 (dd,
carboxamit J=9,7,7,9Hz, 1H),
3,98 (br. s., 2H), 3,31
(s, 3H)
"H NMR (DMSO-dg)
(S)-1-(2,4- 5: 8,02 (d, J = 8,0Hz,
diflobenzyl)-5- 1H), 7,50 (dd, J =7,7,
metyl-N-(5- "N~ |1,6Hz, 1H), 7,20 - 7,37
metyl-4-oxo- o (m, 4H), 7,00 - 7,15
2,3,4,5- / (m, 2H), 6,49 (s, 1H),

126 tetrahydrobenz ° N 5,40 (s, 2H), 4,83 (dt, J 427

o[b][1,4]oxaze e = 11,5, 7,8Hz, 1H),
pin-3-yl)-1H- é \ 4,48 - 4,56 (m, 1H),
pyrazol-3- 4,40 (dd, J =9,8,
carboxamit 7,8Hz, 1H), 3,31 (s,
3H), 2,27 (s, 3H)
"H NMR (DMSO-dp)
(S)-1-(2- 8: 9,99 (br. s., 1H),
flobenzyl)-5- 7,78 - 7,94 (m, 1H),
metyl-N-(2- /Q 7,11 - 7,48 (m, 6H),
0x0-2,3,4,5- " 16,88-7,10 (m, 2H),

127 | tetrahydro-1H- . 6,50 (br. s., 1H), 5,43 393

benzo[b]azepin . (br. s., 2H), 4,25 - 4,42
-3-yl)-1H- ( ;NH (m, 1H), 2,64 - 2,85
pyrazol-3- (m, 2H), 2,38 - 2,61
carboxamit (m, 4H), 2,05 - 2,22
(m, 1H)
(S)-3-(2,4- - | '"HNMR (DMSO-dg)
diflobenzyl)-N- d: 8,22 (br. s., 1H),
(5-metyl-4- TN o 17,50(dd, J=7,7,

128 | oxo0-2,3,4,5- = 1,6Hz, 1H), 7,19-7,40 | 413
tetrahydrobenz M (m, 5H), 7,06 (td, J =
o[b][1,4]oxaze é} 8.5, 1,8Hz, 1H), 6,41
pin-3-yl)-1H- (br. s., 1H), 4,83 (dt, J
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pyrazol-5- =11,5, 8,0Hz, 1H),
carboxamit 4,51 (t,J=10,8Hz,
1H), 4,38 (dd, J =9,8,
7,8Hz, 1H), 3,98 (s,
12H), 3,31 (s, 3H)
H NMR (DMSO-dg)
A 5: 8,37 (d, 1H), 8,30
(5-metyl-4- /Q (s, 1H), 7,91 (s, 1H),
0x0-2,3,4.5- M r|7,52(dd, =178,

129 | tetrahydrobenz ojN/S/ (11:1?}12},{)11_71)’1 g ’?; -32’45 395
o[b][1,4]oxaze lo (m: 6H): 5: " (s,,2H),
pin-3-yl)-1H- \ 4,89 (dt, J=117,

faf{ga:;;‘:i't 8 2Hz, 1H), 4,30 - 4,48
(m, 2H), 3,30 (s, 3H)
ot 'H NMR (DMSO-do)
23.45. N 8: 10,13 (s, 1H), 8,19
‘wud%%&ﬁmnz o (br. s., 1H), 7,10 - 7,36

130 ° (m, 10H), 6,44 (br. s., 363
o[_b][1,4]oxaze O/iH ].H), 4,80 (dt, J= 10,2’
mmiggéH' (frm° 7.4Hz, 1H), 4,37 - 4,51

fa};’boxamit (m, 2H), 3,99 (s, 2H)
"HNMR (DMSO-dg)
mg))/iﬂ-(ci;o- d: 8,33 (d, J = 8,8Hz,
53.45- ¢ 1H), 8,26 (s, 1H), 7,90
o (s, IH), 7,51 (d,J =
tetrahydrobenz AN, 7.8Hz, 1H), 7,10 - 7,37

131 o[b][1,4]oxaze o NH\ (;11, 71_’1), 5,;0’(5, 2H,), 391
E)qlqlétillgle)n 1-%1_- & 4,83 - 4,94 (m, 1H),
lH-pyraZ(Z)il- . \ 4,30 - 4,49 (m, 2H),

. 3,30 (s, 3H), 2,29 (s,
carboxamit 3H)
'H NMR (DMSO-dy)
8:7,91 - 7,98 (m, 1H),
(S)-1-benzyl- 7,48 - 7,53 (m, 1H),
N-(5-metyl-4- §:> 7,42 (t,J =1,9Hz, 1H),
0x0-2,3,4,5- N 7,19 - 7,39 (m, 8H), 773

132 tetrahydrobenz o= 6,86 (t, ] =2,5Hz, 1H), (2M+
o[b][1,4]oxaze NH 6,51 (dd, J =2,8, Na)
pin-3-yl)-1H- Cg:Fo 1,8Hz, 1H), 5,13 (s, a

pyrol-3- \ 2H), 4,88 (dt,J=11,9,
carboxamit 8,2Hz, 1H), 4,46 (dd, J

= 11,8, 9,8Hz, 1H),
4,31 (dd,7=9.8,
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7,8Hz, 1H), 3,30 (s,
3H)

'H NMR (DMSO-dy)
8:9,99 (s, 1H), 7,87
(d, J =7,5Hz, 1H),

(S)-1-(2,5- 7,21 - 7,40 (m, 4H),
diflobenzyl)-5- R 7,13 -7,20 (m, 1H),
metyl-N-(2- p 7,03 (d,J = 7,8Hz,
0x0-2,3,4,5- N F | 1H), 6,77 (ddd, J = 8,7,
133 | tetrahydro-1H- o N 5,6, 3,3Hz, 1H), 6,49 411
benzo[bJazepin A (s, 1H), 5,42 (s, 2H),
-3-y1)-1H- &N}o 433 (dt, =115,
pyrazol-3- 7,9Hz, 1H), 2,64 - 2,82
carboxamit (m, 2H), 2,37 - 2,48
(m, 1H), 2,28 (s, 3H),
2,17 (td, J = 12,0,
7,7Hz, 1H)
"HNMR (DMSO-ds)
8: 9,80 (s, 1H), 7,81
(S)-1-benzyl- (d, J=8,3Hz, 1H),
N-(2-oxo- 7,20 - 7,44 (m, 8H),
2,3,4,5- _ Np 7,11 -7,17 (m, 1H),
134 tetrahydro-1H- o~ 7,03 (d, J =7,5Hz, 360
benzo[b]azepin N 1H), 6,84 (t, J = 2,5Hz,
_3-yl)-1H- & 1H), 6,48 - 6,54 (m,
pyrol-3- 1H), 5,12 (s, 2H), 4,32
carboxamit - 4,46 (m, 1H), 2,64 -
2,80 (m, 2H), 2,24 (td,
J = 9.6, 5,6Hz, 2H)
HNMR (DMSO-d)
q (8)-3-(4- Fo|8: 13,21 (br. s., 1H),
obenzyl)-N-
10,13 (br. s., 1H), 8,11
(4-0x0-2,3.,4,5- B
tetrahydrobenz " (d, J=6,3Hz, 1H),
135 o[b][1,4]oxaze o~ 7,06 - 7,36 (m, 8H), 381
pin—3-’yl)-1H- /\Q 6,40 (br. s., 1H), 4,80
I d 0 (d, J = 8,3Hz, 1H),
Py . 4,35 - 4,53 (m, 2H),
carboxamit

3,99 (br. s., 2H)

-189-




25464

"TH NMR (DMSO-dy)

(8)-2-(2,5- 5:9,15 (d, J = 8,0Hz,
diflobenzyl)-N- . 1H), 7,43 - 7,56 (m,
(()i omzet3y1442 p 2H), 7,22 - 7,41 (m,
136 | tetrahydrobenz oj)§ N >H), 6_’09 (s, 2H), 4,88 415
ho (dt,J=11,5, 7,9Hz,
o[bJ{l.4Joxaze | o™ 1H), 4,66 (t, J =
pltl;tfaZé)liH é "\ 10,7Hz, 1H), 4,43 (dd,
carboxamit 1=9,5, 8,0Hz, 1H),
3,32 (s, 3H)
"H NMR (DMSO-d)
5: 8,88 (d, J = 8,0Hz,
1H), 8,49 (d,J =
5,5Hz, 1H), 7,51 (dd, J
(S)-4-butoxy- (d,7}5’= 1285%2 11?5’7’45
I‘(I)grzngtil;‘ I 9 7.24 - 738 (m, 3H),
0 o~ ¢ 7,20 (dd, J=5,8,
137 | tetrahydrobenz T 2 8Hz, 1H), 4,86 (dt, J 370
o[b][1,4]oxaze ' =’11,2’, 7,81,-Iz: 1), >
Pml'.?’ Y "\ 4,44 - 4,60 (m, 2H),
picolinamit 4,12 (t, ] = 6,5Hz, 2H),
3,34 (s, 3H), 1,66 -
1,78 (m, 2H), 1,43
(sxt, J = 7,4Hz, 2H),
0,93 (t, ] = 7,4Hz, 3H)
"H NMR (DMSO-d)
5: 8,88 (d, J = 8,0Hz,
1H), 8,48 (d, ] =
(S)-4- 5,8Hz, 1H), 7,47 - 7,56
(xyclopentylox , Q (m, 1H), 7,42 (d,J =
y)-N-(5-metyl- N 2,5Hz, 1H), 7,22 - 7,39
4-0x0-2,3,4,5- ° (m, 3H), 7,16 (dd, J =
138 tetrahydrobenz /\Q’ 5,5, 2,5Hz, 1H), 5,00 382
o[b][1,4]oxaze é\ ° (t, ] = 5,6Hz, 1H), 4,86
pin-3-yl) (dt,J=11,1, 8,0Hz,
picolinamit 1H), 4,39 - 4,61 (m,

2H), 3,34 (br. s., 3H),
1,86 - 2,03 (m, 2H),
1,51 - 1,77 (m, 6H)

-190-




25464

"H NMR (DMSO-dg)

(S)-2-benzyl- 6:9,14 (d, J = 8,0Hz,
N-(5-metyl-4- 1H), 7,52 (d,J =
0x0-2,3,4,5- N»\Np 7,5Hz, 1H), 7,19 - 7,45
tetrahydrobenz o/ N (m, 8H), 6,03 (s, 2H),
1391 orbl[1 4]oxaze §(L 4,87 (dt, T=11,5, 379
pin-3-yl)-2H- & 7,9Hz, 1H), 4,65 (t, ] =
tetrazol-5- A 10,8Hz, 1H), 4,42 (dd,
carboxamit J=9,8, 8,0Hz, 1H),
13,31 (s, 3H)
HNMR (DMSO-dg)
(Slzll(fzr;iy - 5: 10,17 (s, 1H), 8,06
23.4.5. /\5:) (d, J=7,8Hz, 1H),
tetra}’ly’dr,obenz & 7,95 (s, 1H), 7,80 (s,
140 o[b][1,4]oxaze ° T 1H), 7,25 - 7,45 (m, 363
pin-3-,yl)-lH- lo 5H), 7,03 - 7,24 (m,
imidazol-d- éfm* 4H), 5,25 (s, 2H), 4,71
carboxamit - 4,84 (m, 1H), 4,38 -
4,48 (m, 2H)
"H NMR (DMSO-dg)
8: 10,01 (s, 1H), 7,83 -
(Slzll(zbzzf)yl 7,92 (m, 2H), 7,72 (s,
2345 /\f;> 1H), 7,24 - 7,43 (m,
tetra},ly,dr’o-lH- ) 7H), 7,12.- 7,20 (m,
141 benzo[bJazepin ° )9 1H), 7,03 (d, J = 361
3-y1)-1H- e 7,8Hz, 1H), 5,23 (s,
imidazol-4- NH 2H), 4,32 (dt, J = 11,4,
carboxamit 7,9Hz, 1H), 2,65 - 2,84
(m, 2H), 2,40 - 2,50
gm, 1H), 2,10 (td, 1H)
HNMR (DMSO-dg)
mﬁfﬁiﬂ'.f;o- 3: 8,66 (s, 1H), 8,57
2345 (d, J=8,0Hz, 1H),
7 7,48 - 7,54 (m, 2H),
tetrahydrobenz . :gj;
o[b][1,4]oxaze o 7,17 - 7,36 (m, 6H),
142 | . 0 5,60 (s, 2H), 4,86 (dt,J | 392
pin-3-y1)-1-(4- N _
=11,5, 7,9Hz, 1H),
metylbenzyl)- lo 4.60 ~
1H-1.2.3- (Ef\ ,60 (t, J=10,8Hz,
tmu&h- 1H), 4,40 (dd, J = 9,7,
. 7,9Hz, 1H), 3,31 (s,
carboxamit

3H), 2,28 (s, 3H)
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"H NMR (DMSO-de)
8: 8,70 (s, 1H), 8,59

(S)-1-(4- |, 1=83Hz, 1H),
flobenzyl)-N- F 7.51(dd, T=1,7,
Brmeyhd: ) p 1,4Hz, 1H), 7,43 (dd, J
=0 Vop = 8,4, 5,6Hz, 2H), 7,18
143 | tetrahydrobenz ~ ~7.37 (m, SH), 5,65 (s 396
O[ibn].[ 314%)@1(%% & 2H), 4,86 (dt, T = 11,5,
D oL ( 8,0Hz, 1H), 4,61 (t,] =
% . 10,7Hz, 1H), 4,40 (dd,
carboxamit J=9.7,7.9Hz, 1H),
3,32 (s, 3H)
"H NMR (DMSO-dg)
(S)-2-(2,5- §: 10,17 (s, 1H), 9,15
diflobenzyl)-N- " (d, T = 8,0Hz, 1H),
(4-0x0-2,3,4,5- ~ pF 7,43 - 7,51 (m, 1H),
tetrahydrobenz s 7,33 - 7,41 (m, 2H),
144 | OIbI[1 4]oxaze ﬁ% 7.09-719 (m, 4H), | 01
pin-3-yl)-2H- s 6,10 (s, 2H), 4,80 -
tetrazol-5- é’ w 4,90 (m, 1H), 4,57 (t,J
carboxamit =10,7Hz, 1H), 4,45
gdd, 1H)
H NMR (DMSO-dg)
(5%2(41’?;? - §: 10,17 (s, 1H), 9,14
345 N p (d, J = 8,0Hz, 1H),
tetrafly,dr,obenz ! 7,36 - 7,46 (m, SH),
145 | oIl d]oxaze . 7,10 - 7,18 (m, 4H), 365
e e 6,05 (s, 2H), 4,86 (dt, J
pin-3 yl)l i.H éﬁ”“ ° =10,5, 7,3Hz, 1H),
457012 1078
1H), 4,45 (dd, 1H)
(S)-5-benzyl- "H NMR (DMSO-dg)
N-(5-metyl-4- 0: 9,43 (br. s., 1H),
0x0-2,3,4,5- WP 7,52 (dd, J=1,7,
146 tetrahydrobenz 0O 1,6Hz, 1H), 7,21 - 7,41 379
o[b][1,4]oxaze N (m, 8H), 4,80 (br. s.,

pin-3-yl)-1,3,4-
oxadiazol-2-
carboxamit

1H), 4,65 (dd,J = 11,6,
9,9Hz, 1H), 4,35 - 4,45
(m, 3H), 3,31 (s, 3H)
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"H NMR (DMSO-de)

(S)-5-benzyl- 8: 10,17 (s, 1H), 9,43
N-(4-ox0- (d, J =8,0Hz, 1H),
2,3,4,5- ng 7,28 - 7,42 (m, 5SH),
147 tetrahydrobenz oﬁ(Lo 7,11 -17,17 _(m, 4H), 365
o[b][1,4]oxaze NH 4,79 (dt, J=10,5,
pin-3-yl)-1,3,4- é}:o 7.3Hz, 1H), 4,56 (t, J =
oxadiazol-2- 10,5Hz, 1H), 4,44 (dd,
carboxamit J=10,5, 6,5Hz, 1H),
4,39 (s, 2H)
(S)-3-benzyl- "H NMR (DMSO-de)
N-(4-clo-5- 6: 13,23 (br. s., 1H),
metyl-6-oxo- 8,22 - 8,31 (m, 1H),
6,7,8,9- P 8,20 (s, 1H), 8,02 (br.
tetrahydro-5H- L s., 1H), 7,29 - 7,34 (m,
148 | pyrimido[4,5- ) 2H), 7,21 - 7,27 (m, 412
b] L 3H), 6,41 (br. s., 1H),
[1,4]diazepin- | { ™\ 4,80 - 4,92 (m, 1H),
7-yl)-1H- " 3,99 (br. s., 2H), 3,64
pyrazol-5- (br. s., 1H), 3,39 - 3,50
carboxamit gm, 1H), 3,17 (s, 3H)
HNMR (DMSO-dg)
(8)-3-benzyl- 8: 13,24 (s, 1H), 9,75
N-(4-clo-6- >
0x0-6.7.8.0- (s, 1H), 8,35(d,J =
o 7,0Hz, 1H), 8,10 (s,
tetrahydro-5SH- YN _
rimido[4,5- o~ 1H), 8,05 (d, ] =
149 | Y b 6,0Hz, 1H), 7,19 - 7,37 | 398
(L4ldiazepin | 1ol - (m, SH), 6,43 (s, 1H),
7-y1)-1H- \ 4,73 (t,J =7,5Hz, 1H),
raz0l-5- o 4,01 (s, 2H), 3,59 -
(I:)ez‘boxamit 3,69 (m, 1H), 3,42 -
3,53 (m, 1H)
"H NMR (DMSO-de)
(S)-1-(3- ) 5: 10,14 (s, 1H), 8,76
flobenzyl)-N- (s, 1H), 8,60 (d,J =
(4-0x0-2,3,4,5- N p 8,0Hz, 1H), 7,44 (q,J
150 tetrahydrobenz = N =7,1Hz, 1H), 7,06 - 382
o[b][1,4]oxaze p 7,28 (m, 7H), 5,70 (s,
pin-3-yl)-1H- v, 2H), 4,77 - 4,92 (m,
1,2,3-triazol-4- (ﬁfw 1H), 4,48 - 4,61 (m,
carboxamit 1H), 4,39 - 4,48 (m,

1H)
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"H NMR (DMSO-dg)

(S)-5-benzyl- 6:9,10 (d, J =7,8Hz,
N-(5-metyl-4- 1H), 7,52 (dd, ] = 7.8,
0x0-2,3,4,5- v 9 1,8Hz, 1H), 7,21 - 7,41
tetrahydrobenz o/ N (m, 8H), 4,84 (dt,J =
151 o[b][1,4]oxaze ﬁ 11,4, 7,9Hz, 1H), 4,62 379
pin-3-yl)-1,2,4- & (dd, J = 11,5, 10,0Hz,
oxadiazol-3- A 1H), 4,46 (s, 2H), 4,42
carboxamit (dd, J=9,9, 7,6Hz,
1H), 3,31 (s, 3H)
"H NMR (DMSO-d)
(S)-3-benzyl- 0: 13,22 (br. s., 1H),
N-(6-ox0- 10,25 (s, 1H), 8,20 (s,
6,7,8,9- 1H), 8,09 (br. s., 1H),
tetrahydro-5H- HNTN 7,95 - 8,04 (m, 2H),
pyrimido[4,5- o~ 7,29 - 7,35 (m, 2H),
152 b] e 720-728 (m.3H), |
[1,4]diazepin- | | _ o 6,43 (s, 1H), 4,55 -
7-yl)-1H- I 4,65 (m, 1H), 4,01 (s,
pyrazol-5- 2H), 3,54 - 3,63 (m,
carboxamit 1H), 3,38 - 3,48 (m,
1H)
o 'H NMR (DMSO-de)
0x0-6.7.8.9- 8: 9,08 (br. s., 1H),
tetrahy:ir:)-’SH- N 8,52 (s, 1H), 8,43 (s,
rimido[4.5- " 1H), 8,17 (br. s., 1H),
153 | BY b ~ 7,19 - 7,36 (m, 6H), 378
iy i 6,44 (s, 1H), 4,78 -
[lf_]ﬁl)ﬁg’_m' JJ} i 4,89 (m, 1H), 4,00 (s,
pyrazol-5- § 2H), 3,55 - 3,70 (m,
carboxamit 2H), 3,33 (s, 3H)
&S)'l'benzy I- 'H NMR (DMSO-dy)
-(5-metyl-6-
0x0-6.7.8.9- 0: 9,10 (br. s., 1H),
> p 8,87 (s, 1H), 8,52 (s,
tetrahydro-5H- NN
rimido[4,5- e 1H), 8,42 - 8,49 (m,
154 | ¥ b 2H), 7,30 - 7,43 (m, 379
(1 4]diazepin- Nj}lo 5H), 5,51 (s, 2H), 4,82
Toy1)-1H-1,2,4- {J N - 4,89 (m, 1H), 3,58 -
. 3,71 (m, 2H), 3,34 (s,
triazol-3-
. 3H)
carboxamit
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(S)-5-benzyl-
N-(4-oxo- "HNMR (DMSO-dg)
2,3,4,5- v )/Q 6: 10,17 (s, 1H), 9,07
tetrahydrobenz o/ N (d, J =8,0Hz, 1H),
1551 o[b1[1 4]oxaze §(L 7.08-746 (m, OH), | -0
pin-3-yl)-1,2,4- & 4.76 - 4,89 (m, 1H),
oxadiazol-3- 4,37 - 4,61 (m, 4H)
carboxamit
"HNMR (400 MHz,
(S)-5- CDCIl;) 6 ppm 4,34 (t,
(diflo(phenyl) 1H) 4,79 (dd, J=10,36,
mety1)-N-(4- 6,57Hz, 1H) 5,09 (dt,
0X0-2,3 4.5 ,o/ =~ | J=10,55, 6,60Hz, 1H)
156 | tetrahydrobenz ° (., ’ g’% (s, lfII_)I 7;0153- 400
o[b][1,4]oxaze Oﬂ’; 7 (m, 1H) 7,13 -
pin-3- @NH 0 ,23 (m, 3H) 7,45 -
yl)isoxazol-3- 7,68 (m, SH) 7,83 (d,
Carboxamit J=6,82Hz, 1H) 8,26 (s,
1H)
'H NMR (400 MHz,
(S)-5- CDCl;) & ppm 3,46 (s,
(diflo(phenyl) 3H) 4,28 (dd, J=11,12,
metyl)-N-(5- 9,85Hz, 1H) 4,76 (dd,
metyl-4-oxo- N )T J=9,85, 7,33Hz, 1H)
157 2,3,4,5- o7 ¥ 5,04 (dt, J=11,12, 114
tetrahydrobenz o~ 7,07Hz, 1H) 6,83 (s,
o[b][1,4]oxaze @:}o 1H) 7,18 - 7,32 (m,
pin-3- \ 5H) 7,45 - 7,56 (m,
yl)isoxazol-3- 3H) 7,56 - 7,64 (m,
carboxamit 2H) 7,83 (d, J=6,82Hz,
1H)
1HNMR (400 MHz,
CDCl3) 6 ppm 3,34 (s,
(S)-5-(3- 3H) 3,91 (s, 2H) 4,21
bromobenzyl)- Br (dd, J=11,37, 9,85Hz,
N-(5-metyl-4- .y 1H) 4,59 (dd, J=9,85,
0x0-2,3,4,5- N 7,58Hz, 1H) 5,06 (dt,
158 | tetrahydrobenz o J=11,49, 7,64Hz, 1H) 455
o[b][1,4]oxaze O/iH 6,43 (s, 1H) 7,00 -
pin-3-yl)-1H- @f” ° 7,21 (m, 6H) 7,21 -
pyrazol-3- ° 7,32 (m, 2H) 8,07 (d,
carboxamit J=7,58Hz, 1H) 12,45
(br. s., 1H)

-195-




25464

1H NMR (400 MHz,
DMSO0-d6) 6 ppm 3,31
(8)-5-(4- . | (s,3H)3,97 (s, 2H)
bromobenzyl)- 4,39 (dd, 7=9.60
N(mel 4 4 7,83Hz, 1H) 4,52 (t,
e ) J=10,74Hz, 1H) 4,83
159 | tetrahydrobenz 0 (d, 7=11,62Hz, 1H) 455
o[b][1,4]oxaze . /iH o (s ,IH) 200
st | Lo Tt s
fayrboxami ) 7,62 (m, 3H) 8,08 (d,
J=8,08Hz, 1H) 13,22
(s, 1H)
1H NMR (400 MHz,
CDCl;) 6 ppm 2,02 -
5-benzyl-N-(7- 2,75 (m, 2H) 2,77 -
bromo-2-0x0- . 3,09 (m, 2H) 4,12 (s,
2,3,4,5- ) 2H) 4,66 (dt, J=11,18,
160 | tetrahydro-1H- . 7,67Hz, 1H) 6,34 (s, | 442
benzo[b]azepin { . 1H) 6,91 (d, J=8,34Hz,
-3-yl)isoxazol- | & NH 1H) 7,23 - 7,39 (m,
3-carboxamit 5H) 7,39 - 7,49 (m,
3H) 7,68 (d, J=6,82Hz,
1H)

(S)-5-benzyl-N-(7-clo-2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-

Quy trinh diéu ché 1: Hop chét duoc néu & phan d& muc nay duge bao ché
béng c4ch lién két amin thich hop véi axit st dung phuong phéap H.

Quy trinh diéu ché 2: Dung dich chira (S)-3-amino-4,5-dihydro-1H-
benzo[bJazepin-2(3H)-on (50g, 284mmol), axit 5-benzyl-4H-1,2,4-triazol-3-

Vidu 161

1,2,4-triazol-3-carboxamit
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carboxylic (72,1g, 355mmol) trong diclometan (1500mL) dugc bd sung DIPEA
(173mL, 993mmol) & 15°C. Hon hgp phan tmg duoc khudy trong 20 phut va
2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit (236mL, 397mmol)
duge bd sung tir tir & 15°C. Phan tng dugc khudy qua dém. Chét ran thu duge
duge loc va chét rin dugc ria béng DCM. Chét rin dugc 1am kho trong chan
khong ¢ 50°C qua dém. Dé loc, chét rén néu trén dugc cd trong thiét bi 1am bay
hoi-quay va phan cin nhét dugc bd sung nhiéu nudc lanh va khudy, chét rin
mau tring dugc két ta tir tir dugc thu gom va rira chét rén nay bang nudc va
etyl ete. Chét rin dugc 1am kho trong chén khéng & 50°C trong 3 ngay dé thu
duoc san phim (S)-5-benzyl-N-(2-0x0-2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-
yl)-4H-1,2,4-triazol-3-carboxamit (Téng mirc thu hdi: 102g, 282mmol, hidu suét
99%). 'H NMR (MeOH-d4) §: 7,18 - 7,48 (m, 8H), 7,10 (d, J=17,6Hz, 1H), 4,58
(m, 1H), 4,17 (s, 2H), 2,97 (m 1H), 2,77 (m, 1H), 2,67 (m, 1H), 2,23 (m, 1H).
MS (m/z) 362 (M+H)).

Dung dich chta  (S)-5-benzyl-N-(2-0x0-2,3,4,5-tetrahydro-1H-
benzo[b]azepin—S-yl)-4H—1,2,4-triazol-3-carboxamit (35g, 97mmol) trong DMA
(700mL) duge bd sung NCS (14,87g, 111mmol) & 0°C. Sau 30 phut, hon hop
phan tng duoc lam 4m 1én dén nhiét do trong phong va khudy lién tuc trong 5
gir. Phan NCS thir hai (3,88g, 29,1mmol) dugc bd sung vao hdn hgp phan tmg
va khudy lién tuc trong 24 gio nita. Phén NCS thit ba (1,293g, 9,68mmol) sau d6
duogc bd sung va dung dich dugc khudy & nhiét d6 trong phong thém 16 gid nira.
Phan ng sau d6 dugc t6i vdi nudce lanh. Chét rin mau tring duoc thu gom béng
cach loc va rira bing nuéc 3 lan @& thu dugc (S)-5-benzyl-N-(7-clo-2-oxo-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit (36g,
91mmol, hidu sudt 94%). San phidm duoc 1am kho bang khong khi qua dém. Sy
tinh ché thém dat dugc bang cach tao huyén phu (S)-5-benzyl-N-(7-clo-2-oxo-
2,3,4,5-tetrahydro-1H-benzo[b]azepin-3-yl)-4H-1,2,4-triazol-3-carboxamit (10g,
25,3mmol) trong metanol noéng (500mL) trong 1 gid. Sau d6, dung dich dugc
1am ngudi dén nhiét do trong phong, dugce loc va chét rén duoc rira 2 14n bing

metanol (75mL) dé thu duogc san phim (7g, hiéu suit 70%). 'H NMR (DMSO-
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de) 8: 10,06 (s, 1H), 8,31 (br. s., 1H), 7,44 (d, J=2,5Hz, 1H), 7,18-7,40 (m, 7H),
7,05 (d, J=8,6Hz, 1H), 4,32 (dt, J=11,5, 7,9Hz, 1H), 4,11 (s, 2H), 2,63-2,80 (m,
2H), 2,37-2,49 (m, 1H), 2,25 (br. s., 1H). MS (m/z) 396/398 (M+H").

Céc hop chét sau day dugc bao ché bang cach cho amin thich hgp lién két
véi axit st dung phuong phap dugce chi dinh.

1H NMR (400 MHz,
MeOD-d4) 6 ppm 2,17
(m, 1H) 2,65 (m, 1H)
(S)-5-benzyl-N- 2,72 - 2,81 (m, 1H)
(7-bromo-2-o0xo0- M 2,86 - 3,00 (m, 1H)
2,3,4,5- . ) 4,03 (s, 2H) 4,55 (dd,
tetrahydro-1H- J=11,62, 8,08Hz, 1H)

162 | yenzo[bazepin- o 647 (s. 110) 7,01 (4, | 40
3-y])-1H- @0 J=8,34Hz, 1H) 7,23
pyrazol-3- Br (d, J=7,58Hz, 3H)
carboxamit 7,30 (d, J=6,82Hz,

2H) 7,46 (dd, J=8,46,
2,15Hz, 1H) 7,53 (d,
J=2,27Hz, 1H)
1H NMR (400 MHz,
DMSO0-d6) & ppm
2345 N\IN\ 3,39 (m, 2H) 4,12 (br.
tetraI’ly,dr,o-lH- Oﬁ)\NH s., 2H) 4,24 - 4,42 (m,
163 benzo[bJazepin- JNH 1H) 6,99 (d, 442
3oy 4T-1 2.4- @o J=8,34Hz, 1H) 7,16 -
triazol-?:-’ Br 7,41 (m, 5SH) 7,47 (dd,
carboxamit J=8,34, 2,27Hz, 1H)
7,57 (d, J=2,27Hz,
1H) 10,06 (s, 1H)
'H NMR (DMSO-dg)
d: 14,38 (br. s., 1H),
(S)-5-benzyl-N- 10,02 (s, 1H), 8,42 (br.
Sfé-ﬂo-i—r;l?;};l- X p s., 1H), 7,21 - 7,38 (m,
-0x0-2,3,4,5- NN 5H), 7,00 (d, J =
164 tetrahydrobenzo 0 NH\ NH 10,8Hz, 1H), 6,90 (s, 396.2
[b][1,4]oxazepin AS; 1H), 4,85 (dt, ] = 11,1, ’
-3-y1)-4H-1,2,4- /ém © 7,6Hz, 1H), 4,57 -
triazol-3- F 4,68 (m, 1H), 4,45
carboxamit (dd, J=9.9, 7,4Hz,
1H), 4,13 (br. s., 2H),
2,30 (s, 3H)
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(S)-5-benzyl-N-
(7-xyano-2-oxo-

1H NMR (400 MHz,
DMSO-d6) 6 ppm
2,34 (m, 2H) 2,62 -

2,87 (m, 2H) 4,12 (br.

2,3,4,5- ; s., 2H) 4,23 - 4,48 (m,
tetrahydro-1H- NH 1H) 7,19 (d,
165 | penzo[bJazepin- O{N; 1=8340z, 1) 721 - | %7 | F
3-yl)-4H-1,2,4- o 7,39 (m, 5H) 7,75 (dd,
triazol-3- NH J=8,21, 1,89Hz, 1H)
carboxamit NC 7,83 (d, J=1,77Hz,
1H) 8,30 (br. s., 1H)
10,38 (s, 1H)
1
H NMR (400 MHz,
DMSO-d6) 6 ppm
(S)-5-benzyl-N- 2,20 - 2,39 (m, 1H)
(2-oxo0-7-(1H- 2,44 (m, 1H) 2,75 -
tetrazol-5-yl)- N/\N\ 2,85 (m, 2H) 4,11 (s,
2,3,4,5- " 2H) 4,39 (dt, J=11,37,
166 | tetrahydro-1H- 0;2; 7,83Hz, 1H) 7,12 (d, 430 F1
benzo[b]azepin- o J=8,34Hz, 1H) 7,20 -
3-y1)-4H-1,2.4- NH 7,38 (m, 5H) 7,91 (dd,
triazol-3- Ne J=8,21, 1,89Hz, 1H)
carboxamit NNH 7,97 (d, J=1,52Hz,
1H) 8,32 (br. s., 1H)
10,12 (s, 1H)
1H NMR (400 MHz,
DMSO-d6) 6 ppm
(S)-5-benzyl-N- 1,42 (d, J=7,83Hz,
(2-oxo-7-(1H- 1H) 1,80 - 1,96 (m,
pyrazol-4-yl)- Nf\”\NH 1H) 1,97 - 2,11 (m,
2,3,4,5- o 1H) 2,11 - 2,27 (m,
167 | tetrahydro-1H- e 1H) 3,35 (s, 2H) 3,82 428 F
benzo[bJazepin- ° (dd, J=11,49, 7,96Hz,
3-yl)-4H-1,2,4- " 1H) 6,29 (d,
triazol-3- a J=8,08Hz, 1H) 6,38 -
carboxamit N 6,59 (m, 5H) 6,65 -
6,82 (m, 2H) 7,19 (br.
s., 2H)
5-benzyl-N-(1- 1H NMR (400 MHz,
metyl-2-ox0-7- CDCI;) 6 ppm 2,11
(2,2,2-triflo-1,1- N (m, 2H) 2,51 - 2,70
dihydroxyetyl)- o N7 (m, 2H) 3,44 (s, 3H)
2,3,4,5- NH 4,00 (s, 2H) 4,68 (dt,
168 tetrahydro-1H- o J=11,56, 7,86Hz, 1H) 489 F
benzo[blazepin- | HOZL TN 6,50 (s, 1H) 7,14 -
3-yl)-1H- FaC 7,32 (m, 6H) 7,37 (d,
pyrazol-3- J=8,34Hz, 1H) 7,96 (s,
carboxamit 1H) 8,05 (d,
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J=8,34Hz, 1H) 8,22
(d, J=7,83Hz, 1H)

(S)-5-benzyl-N-
(5-metyl-7-(5-
metyl-1,3,4-
oxadiazol-2-yl)-
4-0x0-2,3,4,5-

"H NMR (DMSO-ds)
8: 14,38 (br. s., 1H),
8,45 (br. s., 1H), 8,04
(d, J = 1,5Hz, 1H),
7,88 (dd, J = 8,3,
1,8Hz, 1H), 7,45 (d, ]
= 8,5Hz, 1H), 7,23 -

o~
169 tetrahYdrObenZO /}O 7’37 (m, SH), 4,91 (dt, 460,2
[b][1,4]oxazepin \ I=11,5, 7.8Hz, 1H),
-3-yl)-4H-1,2,4- |}~ 4,62 - 4,81 (m, 1H),
triazol-3- 4,49 (dd, T =94,
carboxamit 7.9Hz, 1H), 4,14 (br.
s., 2H), 3,39 (s, 3H),
2,61 (s, 3H)
1H NMR (400 MHz,
DMSO-d6) 6 ppm
2,22 (t, J=11,62Hz,
1H) 2,37 - 2,48 (m,
((78.)1,1-10;6(222%,;_ p 1H) 2,63 - 2,79 (m,
2.3.4.5- N 2H) 4,32 (dt, J=11,43,
tetrahydro-1H- °$ N 7,80Hz, 1H) 5,48 (s,
170 benzo[b]azepin- o 2H) 6,99 (d, 442
3oy1)-1H-1,2,4- /@to J=8,34Hz, 1H) 7,27 -
triazol-3- | ® 7,42 (m, SH) 7,47 (dd,
carboxamit J=8,46, 2,40HZ, IH)
7,57 (d, J=2,27Hz,
1H) 8,29 (d,
J=7,58Hz, 1H) 8,82 (s,
1H) 10,07 (s, 1H)
1H NMR (400 MHz,
MeOD-d4) & ppm 2,10
dNeJt(;lSQ 71 -2,21 (m, 1H) 2,54
metyl-2-oxo- H (br.s., 1H) 2,68 - 2,81
2,34,5- ' (m, 1H) 2,86 (dd,
tetrahydro-1H- ° J=13,26, 7,96Hz, 1H)
171 N 341 (s, 3H) 4,02 (s, | 376

1-benzazepin-3-
yl]-5-
(phenylmetyl)-
1H-pyrazol-3-
carboxamit

2H) 4,52 (dd, J=11,62,
7,83Hz, 1H) 6,45 (br.
s., 1H) 7,23 (d,
J=7,33Hz, 3H) 7,26 -
7,35 (m, 4H) 7,35 -
7,44 (m, 2H)
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(R)-5-benzyl-N-
(4-0x0-2,3,4,5-

1H NMR (CDCl;) 6:
7,80 (br. s., 1H), 7,70
(dd,J=17,7, 1,4Hz,
1H), 7,49 - 7,60 (m,
1H), 7,18 -7,48 (m,

tetrahydrobenzo . W 5H), 7,14 (dd, T =17.8,

172 | [b][1,4]thiazepin (i 1,3Hz, 1H), 6,33 (s, 380
-3'y1)isovaOI'3- TN 1H), 4,86 (dt, =117,
carboxamit @-w 0 7,0Hz, 1H), 4,13 (s,

2H), 3,98(dd, J = 11,1,

6,6Hz, 1H), 3,04 (t, J

— 11,4Hz, 1H)

IH NMR (DMSO0-d6)

8: 10,08 (br. s., 1H),

8,67 (d, J = 8,0Hz,
(S)-3-butoxy-N- 7\ 1H), 7,42 (d, ] =
(4-0%0-2,3,4,5- 4,5Hz, 4H), 7,16 (br.
tetrahydrobenzo s., 6H),4,90 (d, J =

173 [b][1,4]oxazepin © \ 8,0Hz, 1H), 4,33 - 355

-3-yi)benzamit 0/\5*: 4,67 (m, 2H), 4,02 (br.
O/NH ° s, 2H), 1,72 (d, J =
5,0Hz, 2H), 1,30 -
1,56 (m, 2H),0,77 -
1,06 (m, 3H)
(S)-s-(4- "HNMR (DMSO-de)
metoxybenzyl)- 8: 10,07 (s, 1H), 8,52 -
N-(4'OXO- o~ 8369 (ms IH), 7,69 (d,
23.4.5 J=3,8Hz, 1H), 7,05 -
9 s Ted " A
174 | tetrahydrobenzo o s ;%f (m, gg)a 461,’23 - 409
[b][1,4]oxazepin o/j;NH ;01 (m, 3H), 4,67 -
-3-yl)thiophen- @N 0 4,94 (m, 1H), 4,46 (s,
2-carboxamit " 2H), 4,08 (s, 2H), 3,72
(s, 3H)
1
H NMR (DMSO-dy)
El'l'{())xlj'és?)rzest?l Q 8: 8391 (ds I= 7,8HZ,
tetrahydrobenzo ig)’ ngg - ;azg (m,
175 | [b1[14]thiazepin ) 6,92 - 7,55 (m,
75| 3y1)-3- 0 8H), 4,58 (dt, J=12,1, | 405
phenoxybenzam s~ 7,4Hz, 1H), 3,52 (dd, J
it Oi}o = 11,4, 7,1Hz, 2H),
\ 3,29 (s, 3H)
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(S)-N-(5-metyl-
4-0x0-2,3,4,5-

"H NMR (DMSO-dg)
§: 13,18 (br. s., 1H),
8,40 - 8,72 (m, 1H),
8,05 (d, J = 7,8Hz,

tetrahydrobenzo 1H), 7,50 (dd, J = 17,6,
[b][1,4]oxazepin HNN 1,8Hz, 1H), 7,01 -

176 -3-yl)-5-(4- o~ 7,40 (m, 6H), 6,34 (br. | 391
metylbenzyl)- o s., 1H), 5,76 (s, 1H),
1H-pyrazol-3- O 4,72 - 5,01 (m, 1H),

carboxamit \ 4,25 - 4,68 (m, 2H),
3,93 (br. s., 3H), 2,26
(s, 3H)
"H NMR (DMSO-dy)
13,04 (s, 1H), 8,06 (d,
J=8,0Hz, 1H), 7,50
(S)-N-(5-metyl- (dd,J=17,7, 1,6Hz,
4-0x0-2,3,4,5- H 1H), 7,08 - 7,41 (m,
tetrahydrobenzo D 3H), 6,38 (d,J =
177 [b][1,4]oxazepin ° (. 1,5Hz, 1H), 4,71 - 357
-3-yl)-5-pentyl- o~ 4,97 (m, 1H), 4,28 -
1H-pyrazol-3- Vo 4,64 (m, 2H), 2,49 -
carboxamit \ 2,56 (m, 3H), 1,46 -
1,80 (m, 2H), 1,12 -
1,43 (m, 6H), 0,86 (t,J
= 6,9Hz, 3H)
"HNMR (DMSO-dy)
8,15 (d, J = 8,0Hz,
1H), 7,82 - 8,01 (m,
(5-metyl-4-oxo- Q 1,6Hz, 1H), 7,19 -
2.3.4.5- f’N I | 7,45 (m, 4H), 7,11 (td,
178 | tetrahydrobenzo © (o " 2; 57 ’7é 18’35 I;Ini’ ;%))’ 503
[b][1,4]oxazepin o/i 5’ 45 ,2H 4’ 85 (,1t
-3-yl)-1H- 0 45 (s, 2H), 4,85 (dt,
Lazol-3- N J=11,5,7,9Hz, 1H),
Py ) 4,55 (dd, T = 11,5,
carboxamit

10,0Hz, 1H), 4,40 (dd,
7=9.8,7,8Hz, 1H),
3,16 - 3,40 (m, 3H)
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TH NMR (DMSO-dy)
8:9,14 (d, J = 8,0Hz,

(8)-3-(4- o _
metoxyphenetyl) 1H), 7,53 (dd, 1 =7.8,
“N-(5-metyl-4- oy 1,8Hz, 1H), 6,96 -
0x0-2.3.4.5- 0 7,41 (m, 5H), 6,75 -
179 tetrahy d,rc;b;:nzo A 6,97 (m, 3H), 4,83 (dt, | 422
[b][1,4]oxazepin . gt 3 11} ’j ,6%(211;112,2;5)’
-3-yl)isoxazol-5- ’ ’ Tt
carboxamit 3,64 - 3,78 (m, 3H),
3,31 (s, 3H), 2,83 -
3,07 (m, 4H)
"H NMR (DMSO-dy)
o: 8,86 (d, ] = 8,1Hz,
1H), 7,52 (dd, J =17,7,
(S)-5-isobutyl- 1,6Hz, 1H), 7,10 -
N-(5-metyl-4- o 7,44 (m, 3H), 6,58 (s,
0x0-2,3,4,5- N 1H), 4,85 (dt, ] = 11,6,
180 tetrahydrobenzo © (., 8,0Hz, 1H), 4,61 (dd, J 344
[b][1,4]oxazepin O/i = 11,6, 9,9Hz, 1H),
-3-yl)isoxazol-3- ON 0 4,41 (dd, T =97,
carboxamit \ 7,7Hz, 1H), 3,31 (s,
3H),2,71(d,J =
7,1Hz, 2H), 2,00 (dt, J
= 13,5, 6,8Hz, 1H),
0,91 (d, 6H)
"H NMR (DMSO-dg)
13,04 (br. s., 1H), 8,09
(S)-5-isobutyl- (br.s., 1H), 7,51 (dd, J
N-(5-metyl-4- =17,7, 1,9Hz, 1H),
0X0-2.3.4.5- D 7,09 - 7,43 (m, 3H),
tetrahydrobenzo © 6,39 (br. s., 1H), 4,84
181 [b][1,4]oxazepin JNH (dt,J=11,5, 7,9Hz, 343
-3’-yl)-lH- 0 o 1H), 4,27 - 4,65 (m,
pyrazol-3- \ 2H), 2,48 (d, J =
carboxamit 7,0Hz, 3H), 1,88 (dt, J
= 13,6, 6,8Hz, 2H),
1,09 - 1,41 (m, 1H),
0,67 - 1,06 (m, 6H)
"H NMR (DMSO-d)
(S)-N=(5-metyl- 8,11(d,J= 8,0H_z,
Poasgn | gy [l ad eI
tetrahydrobenzo 0 744 ?;n 3%_’1) 6 45 s
182 | [b][1,4]oxazepin NH ; ) > : 329

-3-yl)-5-propyl-
1H-pyrazol-3-
carboxamit

1H), 4,84 (dt, T = 11,5,
7,9Hz, 1H), 4,25 -
4,67 (m, 2H), 3,32 (s,
3H), 2,58 (1, ] =
7,4Hz, 2H), 1,51 -
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1,69 (m, 2H), 1,20 -
1,30 (m, 0H), 0,88 (t, J
=7,3Hz, 3H)

(S)-1-benzyl-N-
(5-metyl-4-oxo-

'H NMR (DMSO-dg)
8,17 - 8,45 (m, 2H),

p 7,92 (s, 1H), 7,52 (dd,
N 1=78,1,8Hz, 1H),

2,3,4,5- Ny,
183 tetrahydrobenzo o\;‘# 7,14 - 7,43 (m, 9H), 377
[b][1,4]oxazepin JNH 5,28 - 5,47 (m, 2H),
-3-yl)-1H- N, 4,89 (dt, J = 11,7,
pyrazol-4- N 8,3Hz, 1H), 4,24 -
carboxamit 4,57 (m, 2H), 3,40 (br.
s., 3H)
"HNMR (DMSO-de)
8,66 (d, J = 8,3Hz,
1H), 6,94 - 7,65 (m,
(S)-3-(allyloxy)- )/ iH), 593-6,21 (m,J
N-(5-metyl-4- 0 17,3, 10,5, 5,2,
5,2Hz, 1H), 5,42 (dd, J
0x0-2,3,4,5- =
184 | tetrahydrobenzo o@ =172, 1.6Hz, 1H), 353
y ¢ _
[b][1,4]oxazepin JNH 528 (dd, J = 10,5,
-3-y’1)benzamit 010 1,5Hz, 1H), 4,93 (dt, J
ON\ =11,7, 8,1Hz, 1H),
4,51 - 4,73 (m, 3H),
4,41 (dd,J=9.8,
7,8Hz, 1H), 3,32 (s,
3H)
'H NMR (DMSO-d)
8,65 (d, J = 8,5Hz,
1H), 7,53 (dd, J = 7,8,
1,8Hz, 1H), 7,19 -
7,47 (m, SH), 7,05 -
((g)rie?;ltzxlej )) 7,17 (m, 1H), 6,97 (s,
2.3.4.5- Q 1H), 4,93 (dt,J=11,8,
185 | tetrahydrobenzo o §’2HZ’ 1H), 4,58 (dd, J 367
; =11,8, 10,0Hz, 1H),
[b][1,4]oxazepin -~
-3-yl)benzamit 0/\>§H 4,41 (dd, ] =9.9,
o 7,9Hz, 1H), 4,02 (t,J

O N = 6,4Hz, 2H), 3,32 (s,

3H), 1,61 - 1,82 (m,
2H), 1,34 - 1,60 (m,
2H), 0,95 (t, J =
7,4Hz, 3H)

-204-




25464

(S)-N-(5-metyl-
4-0x0-2,3,4,5-

IH NMR (DMSO-d6)
8,42 (d,J =7,6Hz,
1H), 7,94 - 8,11 (m,
1H), 7,73 (d, ] =
6,8Hz, 1H), 7,42 -

tetrahydrobenzo
[b][1,4]oxazepin N 7,61 (m,3H), 7,20 -
186 -3-yl)-6- O 7,39 (m, 5H), 7,13 (d, | 390
hgnox o~ J=28,1Hz, 1H), 4,81
pipCOIinan}'llit @} ° (dt,J=11,4,7,6Hz,
\ 1H), 4,49 (dd, J = 9,9,
7,6Hz,1H), 4,37 (dd,J
= 11,4, 10,1Hz, 1H),
3,33 - 3,39 (m, 3H)
1H NMR (DMSO-d6)
(2)0§0(3?2‘§1 13,09 (br. 5., 1H), 8,06
tetrahydrobenzo (br. s., 1), 7,50 (dd, J
[b][1,4]oxazepin =17,7, 1,6Hz, 1H), |
187 | -3-yl)-3- 7,07 - 7,39 (m, o1
phenetyl-1H- 8H),6,38 (br. s., 1H),
pyrazol-5- 4,83 (dt, J =11,2,
carboxamit 7,9Hz, 1H), 4,25 -
4,62 (m, 2H), 3,35 (s,
3H), 2,92 (s, 4H)
1H NMR (DMSO-d6)
s 13,09 (br. s., 1H), 8,06
vdr br. s., 1H), 7,50 (dd, J
tetrahydro-1H- e (= > 5 ,
benzo[b]azepin- o )= 7,7, 1,6Hz, 1H),
188 | 3eyl)3- 707-7.39 (m, 8H), | .
henetyl-1H- A 6,38 (br. s., 1H), 4,83
ppyraz}cl)l-s- 0 (dt,J=11,2,7,9Hz,
carboxamit NH 1H), 4,25 - 4,62 (m,
2H), 2,92 (s, 4H),
MW:375 2,81-2,91 (m, 2H)
S)-1-metyl-N-
((5-)metyl-4}:oxo- "H NMR (DMSO-d)
2.3,4,5 @ 8,11 (d,J=8,1Hz,
i 1H), 6,89 - 7,61 (m
tetrahydrobenzo N > > >
[b][1 Z]oxaze in po 9H), 6,76 (s, 1H), 5,21
L i (5, 2H), 4,84 (AL, = | 407
*’ 11,6, 7,9Hz, 1H), 4,32
henoxymetyl)- Q o ,0, /1,907, , 4,
(le'pyr};ZOIt};-) @7/\% - 4966 (ms 2H)> 3593
carboxamit (s,3H),3,32(d,J =
4,0Hz, 2H)
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(S)-5-benzyl-N-
(1-metyl-2-oxo-
2,3,4,5-
tetrahydro-1H-

"H NMR (DMSO-dg)
13,19 (s, 1H), 7,91 (d,
J =17,3Hz, 1H), 6,91 -
7,46 (m, 9H), 6,37 (s,
1H), 5,38 (d, ] =

190 | benzo[b][1,4]dia " 5,6Hz, 1H), 4,64 (d,J 376
zepin-3-yl)-1H- HN/\S; = 6,6Hz, 1H), 3,85 -
pyrazol-3- @N 0 4,20 (m, 3H), 3,65 (d,
carboxamit \ J=1,0Hz, 1H), 3,36 -
3,56 (m, 1H), 3,33 (s,
3H)
(8)-3-2- 'H NMR (DMSO-dg)
flobenzyly - (1- 13,19 (br. 5., 1H), 7,91
2y3 y SX ] _ | (br.s., 1H), 6,83 - 7,68
\ 7H), 6,29 (br. s.
tetrahydro-1H- 0 / (m, P ’
191 benzo[bJazepin- i 1H), 4,22 - 4,47 (m, 393
3-yl)-1H- Y 1H), 3,86 - 4,20 (m,
razol-3- &0 2H), 3,33 (s, 3H), 2,57
fei’boxamit ' - 2,87 (m, 2H), 2,14
(br. s., 2H)
(S)-5-(2- "H NMR (DMSO-dg)
flobenzyl)-N-(5- 13,27 (br. s., 1H), 8,43
metyl-4-oxo- " - 8,79 (m, 1H), 8,09
2,3,4,5- r\\’N/ F | (br.s., 1H), 7,49 (d,J
192 tetrahydrobenzo o =17,3Hz, 1H), 7,01 - 395
[b][1,4]oxazepin NH 7,41 (m, 6H), 6,32 (br.
-3-yl)-1H- 7, s., 1H), 4,75 - 4,97 (m,
pyrazol-3- @’ N 1H), 4,25 - 4,66 (m,
carboxamit 2H), 4,01 (br. s., 2H),
%,34 (s, 3H)
(S)-5-benzyl-N- H Nli/[R (CDC;) 7,90
(d, J=6,8Hz, 1H),
(5-0x0-3,4,5,6- 9 (s, 1H), 7,07 -
tetrahydro-2H- N .7’7 (s, >
benzo[b][1,4]ox o~/ 7.47 (m, 7H), 6,32 (s,
193 azocin-é,l- Kjim H;;Dé 85,(32 (2s, I)H), 4,56 | 378
. o - 4,88 (m, 2H), 3,93 -
s | S Ge | s
2,48 (m, 1H), 1,98 -
2,20 (m, 1H)
(S)-5- @ "H NMR (DMSO-dg)
((metyl(phenyl) Y 13,27 (br. s., 1H), 7,85
amino)metyl)- N\N ) - 8,22 (m, 1H), 6,42 -
194 N-(5-metyl-4- o 7,68 (m, 9H), 6,36 (br. 106
0x0-2,3.4,5- NH s., 1H), 4,83 (br. s.,
tetrahydrobenzo Wo 1H), 4,28 - 4,74 (m,
[b][1,4]oxazepin é/'“\ 4H), 3,17 - 3,42 (m,
-3-yl)-1H- 3H), 2,69 (s, 3H)
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pyrazol-3-
carboxamit

(S)-1-benzyl-N-
(5-metyl-4-oxo-

1H NMR (DMSO-d6)
d: 8,69 (s, 1H), 8,57
(d,J=8,1Hz, 1H),
7,51(dd, J=17,7,

2,3,4,5-

D2 1,6Hz, 1H), 7,17 -
tetrahydrobenzo N
195 | [b][1,4]oxazepin °jf 313‘)3 g’;g}g }_6_6 & | 378
-3 512;;223 % 11,6Hz, 1H), 4,60 (dd,
carboxamit @N\ 4J1 Z()l 2(’1?1, 30’1;'1;’ 1H),
7,6Hz, 1H),3,22 - 3,40
(m, 3H)
'H NMR (DMSO-dy)
(S)-N-(5-metyl- 5: 14,42 (br. s., 1H),
4-0x0-2,3,4,5- I | 842 (d, J="7,8Hz,
tetrahydrobenzo N 7 1H), 7,51 (d,J =
[b][1,4]oxazepin Oﬁ”},;H 7,8Hz, 1H), 7,22 -

196 -3-y)-5- (. 7,45 (m, 4H), 6,93 - | 384,1
(thiophen-2- & 7,02 (m, 2H), 4,78 -
ylmetyl)-4H- GN\ ° 4,88 (m, 1H), 4,59 (t, J

1,2,4-triazol-3- = 10,5Hz, 1H), 4,24 -
carboxamit 4,47 (m, 3H), 3,32 (s,
3H)
(8)-5-(2- 'H NMR (DMSO-dg)
flobenzyl)-N-(4- 13.26 (br. s., 1H),
0X0-2,3,4,5- A 10,12 (br. 5., 1H), 8,11
tetrahydrobenzo ) (br. s., 1H), 6,96 - 7,48
197 | [b][1,4]oxazepin © T (m,' 9‘1’{), 6”3 4 (br. S: 381
'3'y1)'i}31' ' 1H), 4,78 (br. 5., 1H),
pyrazo=2- @N” 4,29 - 4,63 (m, 2H),
carboxamit 4.02 (br. s., 2H)
'H NMR (DMSO-dy)
8,56 (s, 1H), 8,24 (d, J
(S)-2-benzyl-N- = 8,1Hz, 1H), 7,50
(5-metyl-4-oxo- (dd, J=17,7, 1,9Hz,
2,3,4,5- o 1H), 7,12 - 7,43 (m,

198 tetrahydrobenzo 0 N 8H), 4,83 (dt,J = 11,6, 378
[b][1,4]oxazepin NH 7,9Hz, 1H), 4,57 (dd, J
Beyloxazold- | ¢ g = 11,5, 10,0Hz, 1H),

carboxamit @’ N 4,40 (dd,J=9,9,

7,8Hz, 1H), 4,22 (s,
2H), 3,20 - 3,38 (m,
3H)
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5-metyl-N-((S)-
5-metyl-4-oxo-

'H NMR (CDCls) 8,58
(d, T = 8,1Hz, 1H),
7,77 (d, J = 7,1Hz,
1H), 6,98 - 7,39 (m,

2,3,4,5- 3H), 6,47 (d,J =
tetrahydrobenzo 5/\‘” 8,1Hz, 1H), 4,97 -
[b][1,4]oxazepin ) . 5,40 (m, 1H), 4,51 -
199 -3-yl)-1- \H 4,85 (m, 1H), 3,94 - 385
((tetrahydrofura OAL 4,47 (m, 3H), 3,64 -
n-2-yl)metyl)- GN\ 0 3.94 (m, 1H), 3,44 (d,
1H-pyrazol-3- J=1,3Hz, 3H), 2,21 -
carboxamit 2,42 (m, 3H), 2,05 (s,
2H), 1,63 - 1,95 (m,
2H), 1,18 - 1,41 (m,
2H)
1H NMR (DMSO-d6)
(S)-1-benzyl-N- E15H7),,978,2§g, ({1, JS__iIHZ’
€ 'mzegyz‘;'_oxo' p 1,3Hz, 1H), 7,75 (d, J
tetrah,yc,lrz)benzo Ni\ N =d(11,OJI;Iz7, éHl) ’ 87Ii149

200 | [b][1,4]oxazepin ‘ﬁif (1H) 7‘ 7 (an 377
, Iildy?Z;ﬂ N, 7H). 5.23 (s, 2H), 4,81
carboxamit @V”\ (dt,7=11,2,7,9Hz,

1H), 4,27 - 4,60 (m,
2H), 3,22 -3,43 (m,
D
H NMR (DMSO-de)
(8)-5-(3- = |13.23 (br. s., 1H), 8,08
flobenzyl)-N-(5- (d, T =7,8Hz, 1H),
el oxe: . 7,50 (d, J = 7,6Hz,
tetrah’ycairgbenzo o7 1H), 7,16 - 7,43 (m,
201 . 4H), 6,91 - 7,16 (m, 395
[b][1,4]oxazepin O/i“H 3H), 6,41 (s, 1H), 4,72
352112)012 ON ° -4,97 (m, 1H), 4,27 -
fayrboxamit \ 4,63 (m, 2H), 4,01 (s,
2H), 3,15 - 3,43 (m,
3H)
(S)-5-(3- R "H NMR (DMSO-dg)
flobenzyl)-N-(4- 13,22 (s, 1H), 10,13
0x0-2,3.,4,5- B (s, 1H), 8,10 (d,J =
tetrahydrobenzo o i / 7,6Hz, 1H), 7,24 -

202 | [b][1,4]oxazepin \H 7,58 (m, 2H), 6,94 - 381
-3-yl)-1H- ol 7,22 (m, 6H), 6,43 (s,
pyrazol-3- Q_NH © 1H), 4,71 - 4,94 (m,
carboxamit 1H), 4,37 - 4,54 (m,

2H), 4,02 (s, 2H)
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(S)-5-benzyl-N-
(5-metyl-4-oxo-

1H NMR (DMSO-d6)
8: 8,60 (d, J = 8,3Hz,
1H), 7,71 (d, T =
3,8Hz, 1H), 7,50 (dd, J
=7, 1,6Hz, 1H),

2,3,4,5- B 7,15 -7,38 (m, 8H),

203 | tetrahydrobenzo i 6,95 (d, J = 3,8Hz, 393
[b][1,4]oxazepin o’l“ 1H), 4,84 (dt, J=11,7,
3-yl)thiophen- ON\ 0 8.1Hz, 1H), 4,50 (dd, J

2-carboxamit =11,7, 10,0Hz, 1H),
4,37(dd, J=9,9,
7,8Hz, 1H), 4,15 (s,
2H), 3,30 (s, 3H)
1H NMR (400 MHz,
(S)-1-(3- DMSO0-d6) & 9,37
flobenzyl)-N-(5- ] (khong, 1H), 7,99 (d, J
metyl-4-oxo- =17,83Hz, 1H), 7,91
2,3,4,5- Nﬂp (d, J=1,26Hz, 1H),
tetrahydrobenzo = 7,79(d, J= 1,01Hz,

204 1 1b1[1,4]oxazepin °f 1H), 7.00 - 7.59 (m, | >0
-3-yl)-1H- N, 8H), 5,25 (s, 2H), 4,81
imidazol-4- @N\ (dt, J= 8,02, 11,24Hz,
carboxamit 1H), 4,32 - 4,57 (m,

2H),3,32 (d, J =
4,29Hz, 3H)

(S)-1-G- "HNMR (DMSO-d)
flobenzyl)-N-(2- ] 9,83 (s, 1H), 8,44 (d, J
0x0-2.3.4.5- p = 8,3Hz, 1H), 7,89 -
tetrahydr;-lH- NP 8,13 (m, 1H), 7,77 (s,

205 | benzo[b]azepin- o~ ;H)’ 6,69- 7,57 (m, | 399

3oyD)1H- ot H), 5,76 (s, 1H), 5,50
imidazold- | Lo (5, 2H), 4,23 - 4,50
carboxamit @NH (m, 1H), 2,61 - 2,84
(m, 2H), 2,13 - 2,37
(m, 2H)
"H NMR (DMSO-dg)
(S)N-(5-metyl- 7.97(d, I =7.8Hz,
4-0x0-2,3,4,5- LED, 7.87 (d, 1~
tetrahydrobenzo ¢ .1_.’?%?1; I?ﬁ; ’;24(9d’ !
[b][1,4]oxazepin N7 d d’ I =’7 6 1’ 8i—Iz
206 | -3-yl)-1-(4- o~ O oot 391
metylbenzyl)- oNH ),6,97- 7,41 (m,
IH.imidazold- | 3 o 6H), 5,76 (s, 1H), 5,17
carboxamit U \ (s, 2H), 4,81 (dt, J =

11,2, 7,9Hz, 1H), 4,21
- 4,59 (m, 2H), 3,34
(s, 3H), 2,27 (s, 3H)

-209-




(S)-5-benzyl-N-
(4-0x0-2,3,4,5-

"H NMR (DMSO-dg)
13,95 - 14,91 (m, 1H),

Eﬁ;ﬁhﬁ;;:z;g i ; 10.16 (s, 1H), 8,51 (br.
207 | 3-yl)-4H-12,4- o s, 1H), 7,08 -7,52 (m. |- 56,
) JNH 7H), 4,80 (dt, J = 10,5,
triazol-3- ol i
carboxamit @NH © 7,1Hz, 1H), 4,35
4,64 (m, 2H), 4,12 (s,
2H), 2,51 (s, 3H)
(S)-N-(5-metyl- "H NMR (DMSO-dg)
4-0x0-2,3,4,5- 14,13 - 14,72 (m, 1H),
tetrahydrobenzo 8,31-8,77 (m, 1H),
[b][1,4]oxazepin NS 6,82 - 7,66 (m, 8H),
208 | -3-yl)-5-(4- oﬁ/LNH 4,83 (dt, J=11,6, 392
metylbenzyl)- o LNH 7,9Hz, 1H), 4,29 -
4H-1.2,4-triazol- ﬁNzo 4.72 (m, 2H), 4,06 (s,
3-carboxamit @ \ 2H), 3,10 - 3,45 (m,
3H), 2,27 (s, 3H)
(S)-5-(4- "H NMR (DMSO-dy)
flobenzyl)-N-(5- | 14,08 - 14,88 (m, 1H),
metyl-4-oxo- 8,48 (br. s., 1H), 6,84 -
2,3,4,5- N 7,75 (m, 8H), 4,83 (dt,
tetrahydrobenzo \ J=11,6,7,9Hz, 1H),
209 | rp1[1.4]oxazepin Oﬁ\ " 4,60 (t, ] = 10,7Hz, 396
-3-yl)-4H-1,2,4- o/\S; 1H), 4,41 (dd, J = 9,9,
triazol-3- GN\ ° 7.8Hz, 1H), 4,12 (s,
carboxamit 2H), 3,00 - 3,47 (m,
3H)
ﬂobg)zysl)%_ -. 'H NMR (DMSO-dq)
metylod-oxo- - | 14,09 - 14,89 (m, 1H),
Bars | gy [ s
55Ty N , m, , 4, t,
210 Eggr[alhz]d;g:;:;z %ﬁ " J=11,4,7,8Hz, 1H), | 396
’ o™ 4,60 (t, J = 10,6Hz,
ERAN @pﬁc’ 1H), 4,41 (dd, J =97,
carboxamit \ 7,7Hz, 1H), 4,16 (s,
2H), 3,32 (s, 3H)
(S)-1-(3- "HNMR (DMSO-dg)
flobenzyl)-N-(5- . 8,72 (s, 1H), 8,58 (d, J
metyl-4-oxo- =8,1Hz, 1H), 7,07 -
2,3,4,5- N,,N‘Np 7,65 (m, 8H), 5,68 (s,
tetrahydrobenzo - 2H), 4,87 (d,J =
211\ 1b11,4]0xazepin °T,)j 11,6Hz, 1H), 4,60 (dd, | >°°
-3-yl)-1H-1,2,3- o, J=11,6, 9,9Hz, 1H),
triazol-4- @N\ 4,40 (dd, 7=9,9,
carboxamit 7,8Hz, 1H), 3,21 -

3,41 (m, 3H)
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(S)-5-benzyl-N-
(7-clo-5-metyl-
4-0x0-2,3,4,5-

1H NMR (400 MHz,
DMSO0-d6) & 13,93 -
15,01 (m, 1H), 8,22 -
8,73 (m, 1H), 7,66 (d,

tetrahydrobenzo OJ\NH J=2,53Hz, 1H), 7,06

212 | [b][1,4]oxazepin JNH -7,45 (m, 6H), 4,74 - 412

Byl)-4H-124- | ¢\ 5,11 (m, 1H), 4,54 -
triazol-3- N 4,70 (m, 1H), 4,42
carboxamit o (dd, J=17,58, 9,85Hz,
1H), 3,14 - 3,46 (m,
3H)
"H NMR (DMSO-dg)
(S)-1-benzyl-N- 8,00 (d, J = 8,1Hz,
(7-clo-5-metyl- p 1H), 7,90 (d, T =
4-0x0-2,3,4,5- N 1,3Hz, 1H), 7,76 (d, J
tetrahydrobenzo of =1,3Hz, 1H), 7,64 (d,

213 | [b][1,4]oxazepin NH J=2,5Hz, 1H), 7,14 - | 411
-3-yl)-1H- 7, 7,51 (m, 7H), 5,23 (s,
imidazol-4- N 2H), 4,83 (dt, T = 11,4,
carboxamit o 7,8Hz, 1H), 4,28 -

4,64 (m, 2H), 3,26 -
3,39 (m, 3H)
"H NMR (DMSO-dg)
(S)-1-benzyl-N- 8,70 (s, 1H), 8,60 (d, J
(7-clo-5-metyl- p = 8,1Hz, 1H), 7,66 (d,
4-0x0-2,3,4,5- ey J=2,3Hz, 1H), 7,10 -
tetrahydrobenzo oﬁ 7,52 (m, 6H), 5,66 (s,

214 | [b][1,4]oxazepin NH 2H), 4,88 (dt, J=11,6, | 412
3ayD-1H-123- | ¢\ 8,0Hz, 1H), 4,62 (dd, J
triazol-4- @' N =11,5, 10,0Hz, 1H),

carboxamit o 4,41 (dd, J =9,7,

7,7Hz, 1H), 3,22 -
3,40 (m, 3H)
"H NMR (DMSO-dg)
13,21 (s, 1H), 8,10 (d,

ii)ciobgnéyeﬁ J = 8,1Hz, 1H), 7,65

! (d, T=2,5Hz, 1H),
4-0x0-2,3,4,5- N

tetrahydrobenzo o~ 7,06 - 7,51 (m, SH),

215 | 1111, 4]oxazepin PO 6,37 (d, ] = 1,8Hz, 411

) 16 @}o 2H), 4,84 (dt, J = 11,6,

\ 7,9Hz, 1H), 4,31 -
pyrazol-3- : 4.67 (m, 2H), 3,99 (s,
carboxamit

2H), 3,18 - 3,41 (m,
3H)
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"H NMR (DMSO-dy)
§: 10,06 (s, 1H), 8,75

(d, ] = 8,3Hz, 1H),
(S)-zi\;-(j-zxo- ) Q 7,65 - 7,70 (m, 1H),
5%, 7,48 - 7,55 (m, 2H),
tetrahydrobenzo 7,38 - 7,45 (m, 2H)
216 | [b][1,4]oxazepin o 709 -7.24 (m. 6H), | 37
p3heyrg)§y OAQ: 7,01 - 7,06 (m, 2H),
bengamit NH 4,81 - 4,93 (m, 1H),
4,50 (dd, J=11,5,
10,6Hz, 1H), 4,41 (dd,
J=10,6, 7,0Hz, 1H)
"HNMR (DMSO-dg)
8: 13,01 (br s, 1H),
10,13 (s, 1H), 8,06 (d,
(S)-zl\;-(j-zxo- J=17,8Hz, 1H), 7,10 -
354, 7,18 (m, 4H), 6,39 (d,
tetrahydrobenzo J = 1,8Hz, 1H), 4,76-
217 | [b][1,4]oxazepin 483 (m, 1H), 439 - | %
3-yD-S-pentyl- | oM 4,49 (m, 2H), 2,60 (t, J
1H-pyrazol-3- C}T}o '~ 7.6Hz, 2H), 1,59
carboxamit H (quin, J = 7,5Hz, 2H),
1,19 - 1,36 (m, 4H),
0,86 (t, J = 6,9Hz, 3H)
TH NMR (400 MHz,
DMSO-dy) 8 10,06 (s,
1H), 8,57 (d, J =
8,34Hz, 1H), 8,35 (s,
(S)-21\13-(L:115<i><0- N L | 1H), 7,54 (s, 1H), 7,33
354, (d, J=5,05Hz, 2H),
tetrahydrobenz.o o Y© 7,20 - 7,29 (m, 3H),
218 [b][1,34]<;xzzepm A 7,11 - 7,19 (m, 4H), 374
-3-yl)-3- 0 7,09 (d, J=7,58Hz,
(phenylam.an) NH 2H), 6,86 (t,J =
benzamit 7.20Hz, 1H), 4,84 -
4,93 (m, 1H), 4,47 -
4,57 (m, 1H), 4,38 -
4,46 (m, 1H)
"H NMR (400 MHz,
(S)-N-(5-metyl- : ] 11)11;/)18 ;),5(1162c?d?§ i @
4-0%0-2,3,4,5- ot 1,77, 7,83Hz, 1H),
tetrahydrobenzo o L) 7,46 (t, J = 8,08Hz
219 | [b][1,4]oxazepin he oH), 723 -736 (m, | >
-3-y1)-5- o o 3H), 7,22 (d, J =
phenoxyfuran-2- AN 3,54Hz, 1H), 7,15 -
carboxamit ’ ’ -

7,20 (m, 1H), 5,88 (d,
J=3,54Hz, 1H), 4,84

-212-




25464

(dt, J= 8,08, 11,62Hz,
1H), 4,54 (dd, J =
9,85, 11,62Hz, 1H),
4,36 (dd, J="1,71,
9,98Hz, 1H), 3,33 (s,
3H)

(S)-N-(5-metyl-
4-0x0-2,3,4,5-

"H NMR (400 MHz,
DMSO-dy) & 8,73 (d, J
= 8,34Hz, 1H), 8,16
(dd, J= 1,26, 4,80Hz,
1H), 7,85 - 7,93 (m,
1H), 7,73 (d, J=
8,08Hz, 1H), 7,63 (t, J
=1,89Hz, 1H), 7,50 -
7,57 (m, 2H), 7,34

tetrahydrobenzo o Y© (dd, 2H), 7,26 - 7,32
220 [b][{é‘gﬁgz_epm e (m, 1H), 7,21 - 7,26 390
(pyridin2- ) 0 (m, 1H), 7,13 - 7,18

yloxy)benzamit b (m, 1H), 7.10 (d, /=
8,34Hz, 1H), 4,92 (dt,
J=8,12, 11,81Hz,
1H), 4,56 (dd, J =
9,98, 11,75Hz, 1H),
4,40 (dd, J=17,71,
9,98Hz, 1H), 3,31 (s,
3H)
'H NMR (400 MHz,
DMSO-dg) 8 8,77 (d, J
= 8,53Hz, 1H), 7,96
(br. s., 2H), 7,56 - 7,72
(m, 2H), 7,54 (dd, J =
(2)0120(;?221 9 | 1,76,7,78Hz, 1H),
tetrahydrobenzo o Yé 471’3421 2(17{3.]9=(n§’232H)’
221 | [b][1,4]oxazepin Y T 1T 4 & 396
(morpholino N (11 67Hz, 1H), 4,43
metyl)benzamit ’ i 0 C

(dd, J=7,91, 9,91Hz,
1H), 4,36 (br. s., 1H),
3,79 - 4,04 (m, 2H),
3,59 - 3,77 (m, 3H),
3,32 (br. s, 5H)
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(S)-N-(5-metyl-
4-0x0-2,3,4,5-

"H NMR (400 MHz,
DMSO-dy) & 8,78 (d, J
= 8,28Hz, 1H), 7,73
(d, J=8,03Hz, 1H),
7,61 - 7,69 (m, 1H),
7,56 - 7,60 (m, 1H),
7,55 (d, J= 5,52Hz,

tetrahydrobenzo 1H), 7,53 (d, J =
299 [b][1,4]oxazepin Y@ 1,51Hz, 1H), 7,51 (d, 457
-3-y1)-3-(3- © J=1,76Hz, 1H), 7,37
(triflometyl) o (s, 1H), 7,26 - 7,36
phenoxy) N (m, 2H), 7,21 - 7,26
benzamit \ (m, 1H), 4,91 (dt,J =
8,16, 11,80Hz, 1H),
4,56 (dd, J= 10,04,
11,80Hz, 1H), 4,40
(dd, J=17,78, 9,79Hz,
1H), 3,31 (s, 3H)
'H NMR (400 MHz,
DMSO-dy) 5 8,64 (d, J
= 8,53Hz, 1H), 7,52
(dd, J= 1,76, 7,78Hz,
1H), 7,33 - 7,43 (m,
3H), 7,32 (t, J=
(S)-3- [ | 2,51Hz, 1H), 7,26 -
(xyclopentyloxy ? 7,31 (m, 1H), 7,21 -
)-N-(5-metyl-4- o Y© 7,26 (m, 1H), 7,10 (dt,
223 | 0x0-2,3,4,5- T J=1,98, 7,59Hz, 1H), | 381
tetrahydrobenzo Oio 4,90 - 4,98 (m, 1H),
[b][1,4]oxazepin @,N\ 4,84 - 4,90 (m, 1H),
-3-yl)benzamit 4,58 (dd, J=9,91,
11,67Hz, 1H), 4,40
(dd, J=17,78, 9,79Hz,
1H), 3,31 (s, 3H), 1,84
- 1,99 (m, 1H), 1,65 -
1,77 (m, 3H), 1,53 -
1,65 (m, 2H)
'H NMR (400 MHz,
DMSO-dy) 89,03 (d, J
(S)-N-(5-metyl- /@ = 8,34Hz, 1H), 8,30
4-0x0-2,3,4,5- 0 (d, J=5,05Hz, 1H),
tetrahydrobenzo o | N 7,47 - 7,55 (m, 2H),
224 | [b][1,4]oxazepin = 7,41 - 7,47 (m, 2H), 390
-3-yl)-2- Oﬂg 7,39 (s, 1H), 7,27 -
phenoxy N 7,37 (m, 2H), 7,21 -
isonicotinamit ©/ 7,27 (m, 2H), 7,13 -

7,19 (m, 2H), 4,91 (dt,
J=1799, 11,81Hz,
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1H), 4,56 (dd, J=
10,11, 11,62Hz, 1H),
4,44 (dd, J="1,83,
9,85Hz, 1H), 3,32 (s,
3H)

'H NMR (400 MHz,
DMSO-dy) & 8,47 (d, J
= 8,28Hz, 1H), 7,60 -
7,66 (m, 1H), 7,52

(S)-5-(4- Br | (dd,J=1,76,7,78Hz,
bromophenoxy)- OQ 1H), 7,26 - 7,35 (m,
N-(5-metyl-4- oA 2H), 7,23 (q,J =
295 0x0-2,3,4,5- 0L~ 2,76Hz, 1H), 7,13 - 459
tetrahydrobenzo NH 7,19 (m, 1H), 5,96 (d,
[b][1,4]oxazepin | o~ \-© J=3,76Hz, 1H), 4,84
-3-yl)furan-2- N (dt,J= 8,16, 11,80Hz,
carboxamit 1H), 4,54 (dd, J =
10,04, 11,54Hz, 1H),
4,36 (dd, J=1,78,
9,79Hz, 1H), 3,31 (s,
3H), 2,08 (s, 1H)
'H NMR (400 MHz,
DMSO-dg) 6 8,48 (d,
1H), 7,54 (s, 1H), 7,52
(dd, J= 1,89, 7,71Hz,
(8)-5-((4-metyl- N~ | 1H), 7,28 - 7,36 (m,
1H-pyrazol-1- ,11}’ SH). 7.21 - 7.8
Dmetyl)-N-(5- ), 7,21 - 7,28 (m,
ymetyl-4-oxo- N 2H), 7,15 (4, J=
226 23.4.5. O~ 3,54Hz, 1H), 6,51 (d, 381
tetrah,yc,lrc’)b €nzo O/ﬁ’“\r:é ‘(]:2?}_’15)4?211 (Ijz’ 3£ 3
[b]g’[;f)]f‘l’l’r‘:ffgm @N\ 8,27, 11,75Hz, 1H),
carboxamit 4,54 (dd, J=9,85,
11,62Hz, 1H), 4,37
(dd, J=17,71,9,73Hz,
1H), 3,31 (s, 2H), 2,00
(s, 2H)
"H NMR (400 MHz,
(S)-5-((3,5- DMSO-dg) 6 8,59 (d, J
dimetylisoxazol- = §8,28Hz, 1H), 8,21
4-yl)metyl)-N- (s, 1H), 7,52 (dd, J =
(5-metyl-4-oxo- 1,76, 7,78Hz, 1H),
227 2,3,4,5- 7,20 - 7,42 (m, 7H), 412
tetrahydrobenzo o o 5,74 (s, 2H), 4,87 (dt,
[b][1,4]oxazepin | - N_ J=38,03, 11,54Hz,

-3-yl)thiophen-
2-carboxamit

1H), 4,59 (dd, J =
10,04, 11,54Hz, 1H),
4,40 (dd, J=17,91,
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9,91Hz, 1H), 3,31 (s,
3H), 1,21 (d, J=
6,27Hz, 1H)

228

(S)-2-benzyl-N-
(5-metyl-4-oxo0-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-yl)thiazol-4-
carboxamit

'H NMR (400 MHz,
DMSO-d) 5 8,41 (d, J
=7,78Hz, 1H), 8,16
(s, 1H), 7,51 (dd, J =
1,88, 7,65Hz, 1H),
7,38 (d, J= 4,52Hz,
3H), 7,29 - 7,37 (m,
4H), 7,27 (td, J= 1,88,
7,84Hz, 1H), 4,86 (dt,
J=1,.87, 11,36Hz,
1H), 4,54 - 4,64 (m,
1H), 4,45 (dd, J =
7,78, 9,79Hz, 1H),
4,42 (s, 2H), 2,08 (s,
1H)

394
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"H NMR (400 MHz,
DMSO-dg) § 8,10 (d,
1H), 7,51 (dd, J =
1,76, 7,78Hz, 1H),

(S)-2-(4- Br 7,20 - 7,36 (m, 3H),
bromobenzyl)- 6,41 (s, 1H), 4,84 (dt,
N-(5-metyl-4- J=1791, 11,54Hz,

0o | 0X0-2.345- . 1H), 4,47 - 4,56 (m, 472
tetrahydrobenzo NAcs | 1H), 4,41 (dd, T = 474
[b][1,4]oxazepin o N 7,91, 9,91Hz, 1H),
-3-yD)thiazol-4- N C 2,60 (t, J=7,65Hz,

carboxamit 2H), 1,57 (dt, J= 17,59,

14,93Hz, 2H), 1,29
(dq, J=17,34,
14,87Hz, 2H), 0,89 (t,
J=17,40Hz, 3H)
"H NMR (400 MHz,
DMSO-dg) & 8,72 (d,
J=8,53Hz, 1H), 7,62
(d, J=8,03Hz, 1H),
7,44-7,53 (m, 2H),

(S)-N-(5-metyl- | 7:41-7,45 (m, 1H),

4-0x0-2,3,4,5- 0N\ 7,26-7,36 (m, 2H),

tetrahydrobenzo ] Y© 7.20 - 7,25 (m, 3H),

230 | [b][1,4]oxazepin 7,17 (dd, J=1,63, 403

-3-y1)-3-(p- o 8,16Hz, 1H), 6,95 (d,
tolyloxy) N J=8,53Hz, 2H), 4,90
benzamit (dt, /=8,06, 11,73Hz,

1H), 4,56 (dd,
J=10,04, 11,80Hz,
1H), 4,39 (dd, J=7,91,
9,91Hz, 1H), 3,31 (s,
3H), 2,30 (s,3H)
"H NMR (DMSO-dy)
5: 14,17 (s, 1H), 8,42
(8)-5- (d, T =7,8Hz, 1H),
(xyclohexylmety -
AP " >_§j> 8,04, =2,0Hz,
(5-metyl-1.3.4- oLy 1H), 7,89 (dd, J = 8,3,
oxadiazol-2-y1)- 2,0Hz, 1H), 7,45 (d, J
231 | 4-0x0-2,3,4,5- = 8,3Hz, 1H), 4,91 (dt, | 56 3

tetrahydrobenzo
[b][1,4]oxazepin
-3-yl)-4H-1,2,4-
triazol-3-
carboxamit

J=11,6,7,7Hz, 1H),
4,65 - 4,73 (m, 1H),
4,50 (dd, T =19,9,
7,3Hz, 1H), 3,39 (s,
3H), 2,61 - 2,68 (m,
2H), 2,61 (s, 3H), 0,90
- 1,76 (m, 11H)

-217-




25464

(S)-5-benzyl-N-
(2-0x0-2,3,4,5-
tetrahydro-1H-

"H NMR (DMSO-d,,
400MHz): & = 8,72 (d,
J=1,8Hz, 1H), 7,21 -
7,48 (m, 6H), 7,07 -
7,17 (m, 1H), 6,96 -
7,06 (m, 2H), 6,55 (s,

P eping @ o | 1M),530(dJ45Hz, | O
yl)isoxazol-3- W 1H), 4,59 (dt, J=11,7,
carboxamit 7,2Hz, 1H), 4,22 (s,

2H), 3,47 - 3,69 (m,
2H), 3,14(t, /=7,2Hz,
1H).
"H NMR (DMSO-ds,
(S)-5-benzyl-N- 400MHz): 6 = 9,90 (s,
(1-metyl-4-oxo- 1H), 8,71 (d, J=7,8Hz,
2,3,4,5- N 1H), 6,92 - 7,45 (m,
733 tetrahydro-1H- o 9H), 6,56 (s, 1H), 4,51 377
benzo[b][1,4] Me, ~ MM (dt, ~12,1, 7,3Hz,
diazepin-3- e 1H), 4,22 (s, 2H), 3,65
yl)isoxazol-3- @”” (dd, J=11,9, 10,1Hz,
carboxamit 1H), 3,17 - 3,31 (m,
1H), 2,74 ppm (s, 3H)
(S)-N-(1,5- 'H NMR (DMSO-d,,
dimetyl-2-o0xo0- j: 400MHz): 6 = 13,17
2,3,4,5- N (br. s., 1H), 7,93 (d,
tetrahydro-1H- J=7,6Hz, 1H), 6,89 -
934 benzo[b][1,4] ) 7,56 (m, 8H), 6,33 (s, 404
diazepin-3-yl)- "-wf_\/,,o 1H), 4,35 - 4,67 (m,

5-(4- . 1H), 3,92 (s, 2H), 3,49
metylbenzyl)- (t, 1H), 3,34 (s, 3H),
1H-pyrazol-3- Cy3HysN50, — 2,71 (s, 3H), 2,69 (s,

carboxamit MW: 403 (M+H: | 1H), 2,26 ppm (s, 3H)
404)
"H NMR (DMSO-ds,
400MHz): & = 8,66 (d,
g) nfe:’yin;yég J=7,8Hz, 1H), 7,22 -
2345 e 7,44 (m, 6H), 7,07 -
tetrat’ly,dr’o-lH- o7 7,17 (m, 1H), 6,96 -
235 benzo[b][1.4]dia " 7,06 (m, 2H), 6,55 (s, | 377
zepin-?:- HN/i 1H), 5,32 (d, /~4,5Hz,
: 0 1H), 4,65 (dt, J=11,7,
yDisoxazol-3- @ e 7.0Hz, 1H), 4,22 (s
carboxamit PN A 2 ’

2H), 3,47 - 3,69 (m,
2H), 3,33 ppm (s, 3H)
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236

(S)-5-benzyl-N-
(2-0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)isoxazol-3-
carboxamit

1H NMR (DMSO-d6)
8: 9,93 (s, 1H), 8,65
(d, J = 7,6Hz, 1H),
7,23 - 7,40 (m, TH),
7,11 - 7,19 (m, 1H),
7,04 (d, T =7,6Hz,

1H), 6,54 (s, 1H), 4,27
- 4,48 (m, 1H), 4,21
(s, 2H), 2,63 - 2,83
(m, 2H), 2,17 - 2,39

(m, 2H)

362,0

237

(S)-N-(6-flo-8-
metyl-4-oxo-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepi
n-3-y1)-5-((5-
metyl thiophen-
2-yl)metyl)-4H-
1,2,4-triazol-3-
carboxamit

1H NMR (DMSO-d6)
d: 14,53 (br. s., 1H),
10,02 (s, 1H), 8,49 (br.
s., 1H), 6,97 - 7,03 (m,
1H), 6,90 (s, 1H), 6,73
(d, J=3,3Hz, 1H),
6,61 - 6,65 (m, 1H),
4,85 (dt,J =114,
7,6Hz, 1H), 4,63 (t,J
=10,7Hz, 1H), 4,46
(dd, J=10,1, 7,3Hz,
1H), 4,23 (s, 2H), 2,38
(s, 3H), 2,30 (s, 3H)

416,2

238

(S)-5-benzyl-N-
(8-metoxy-1-
metyl-2-oxo-

2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-4H-1,2,4-
triazol-3-
carboxamit

"HNMR (400 MHz,
DMSO-ds) 6 ppm
14,35 (br. S., 1H),

8,19 (br. s., 1H), 7,23

— 17,33 (m, 6H), 6,99

(d, J=8,5Hz, 1H), 6,85

(dd, J=8,28, 2,26Hz,

1H), 4,31 - 4,44 (m,

1H), 4,12 (br. s., 2H),

3,79 (s, 3H), 3,31 (s,

3H), 2,56 - 2,68 (m,

2H), 2,25 — 2,40 (m,

1H) 2,14 (s, 1H)

406,2

239

(S)-5-(3-
flobenzyl)-N-(8-
metoxy-1-metyl-

2-0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-4H-1,2,4-
triazol-3-
carboxamit

"H NMR (400 MHz,
DMSO-dg) & ppm
14,31 (br. S., 1H),

8,21 (br. s., 1H), 7,37

(q, J=7,4Hz, 1H), 7,25

(d, J=8,5Hz, 1H), 7,03

- 7,19 (m, 3H), 6,93 -
7,03 (m, 1H), 6,84

(dd, J=8,28, 2,26Hz,

1H), 4,27 - 4,43 (m,

1H), 4,15 (br. s., 2H),
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3,79 (s, 3H), 3,31 (s,
3H), 2,59 - 2,71 (m,
2H), 2,32 (d,
J=8,03Hz, 1H), 2,08
(s, 1H)

240

(S)-5-benzyl-N-
(6,8-diflo-4-
0x0-2,3,4,5-

tetrahydrobenzo

[b][1,4]oxazepin

-3-yl)-4H-1,2,4-

triazol-3-
carboxamit

1H NMR (DMSO-d6)
5: 14,45 (br. s., 1H),

10,09 (s, 1H), 8,46 (br.

s., 1H), 7,20 - 7,37 (m,
6H), 7,04 (dt,J =9,3,

2,3Hz, 1H), 4,90 (dt, J
=11,2, 7,5Hz, 1H),
4,67 (t,J = 10,7Hz,

1H), 4,51 (dd,J =
10,1, 7,1Hz, 1H), 4,13
(s, 2H).

400,2

241

(S)-5-isopentyl-
N-(5-metyl-7-
(5-metyl-1,3,4-
oxadiazol-2-yl)-
4-0x0-2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-y1)-4H-1,2,4-
triazol-3-
carboxamit

"H NMR (DMSO-dy)
8: 14,16 (br. s., 1H),
8,33 - 8,45 (m, 1H),
8,04 (d,J = 1,8Hz,
1H), 7,89 (dd, J = 8,5,
1,9Hz, 1H), 7,45 (d, J
= 8,3Hz, 1H), 4,91 (dt,
J=11,5,7,8Hz, 1H),
4,69 (t,J =11,7Hz,
1H), 4,51 (dd, J = 9,6,
7,6Hz, 1H), 3,39 (s,
3H),2,73 (d,J =
7,6Hz, 2H), 2,61 (s,
3H), 1,50 - 1,63 (m,
3H), 0,91 (d,J =
6,3Hz, 6H); MS (m/z):

440,2

242

(S)-5-benzyl-N-
(5-metyl-8-(5-
metyl-1,3,4-
oxadiazol-2-yl)-
4-0x0-2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepin
-3-yl)-4H-1,2,4-
triazol-3-
carboxamit

1H NMR (DMSO-d6)
o: 14,41 (br. s., 1H),
8,53 (br. s., 1H), 7,91
(dd, J = 28,3, 2,0Hz,
1H), 7,78 (d,J =
2,0Hz, 1H), 7,71 (d,J
= 8,3Hz, 1H), 7,22 -
7,36 (m, SH), 4,89 (dt,
J=11,6,7,9Hz, 1H),
4,71 (t,J =10,7Hz,
1H), 4,52 (dd, J =9,7,
7,7Hz, 1H), 4,13 (s,
2H), 3,36 (s, 3H), 2,60
(s, 3H);

460,2

Céc hop chét sau ddy duge bao ché bing phuong phap oxy héa dugc chi dinh.
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5-benzyl-N-
((3R)-1-oxido-
4-0x0-2,3,4,5-
tetrahydrobenzo

1H NMR (400MHz,
DMSO-d6) 6 =
10,34 (br. s., 1H),
9,24 - 8,70 (m, 1H),
7,87 - 7,52 (m, 2H),
7,48 - 7,12(m, 6H),

. : 6,53 (s, 1H), 4,88 - 396
243 | [b][1,4]thiazepi Osg~NH
n-3-yl)isoxazol- @:}o 4,55 (m, 1H), 4,22 _
3-carboxamit (s, 3H), 4,03 (dd, J =
7,6, 14,4Hz, 1H),
3,56 (dd, J=
11,0,14,5Hz, 1H)
1
HNMR (MeOH-
(R)-5-benzyl-N- d4) 8,06 (dd, J =178,
(l,l-dlzoglgcg-4- 1,3Hz, 1H), 7,81 (d,
0X0-2,3,%,0~ -© J=1,5Hz, 1H), 7,48
tetrahydrobenzo 0 Y - 7,68 (m, lH)), 7,15 412
244 | [bl[1,4]thiazepi | oF~ N - 7,45 (m, 8H), 6,41

n-3-yl)isoxazol-
3-carboxamit

S

(s, 1H), 4,97 (dd, J =
11,6, 7,3Hz, 1H),
4,10 - 4,31 (m, 2H),
3,89 - 4,07 (m, 2H)

isoxyant vao amin thich hgp str dung phuong phép dugc chi dinh.

Céac hop chit sau diy dugc bao che bang cach axyl héa hozc bd sung

245

(S)-metyl (3-(5-
benzylisoxazol-
3-
carboxamido)-
5-metyl-4-o0xo-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepi
n-7-yl)carbamat

'HNMR (DMSO-
ds) 8: 9,80 (s, 1H),
8,85 (d, J = 8,1Hz,
1H), 7,55 (d, ] =
2,3Hz, 1H), 7,25 -
7,38 (m, 6H), 7,15
(d, J = 8,8Hz, 1H),
6,55 (s, 1H), 4,83
(dt, J=11,5, 8,0Hz,
1H), 4,49 - 4,56 (m,
1H), 4,35 (dd, J =
9,9, 7,8Hz, 1H),
4,22 (s, 2H), 3,68 (s,
3H), 3,26 (s, 3H).

451,2
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(S)-5-benzyl-N-
(5-metyl-7-(1-
metyl-1H-
pyrazol-4-
carboxamido)-
4-0x0-2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepi
n-3-yl)isoxazol-
3-carboxamit

'H NMR (DMSO-
de) 8: 9,96 (s, 1H),
8,86 (d, J = 8,3Hz,
1H), 8,31 (s, 1H),
8,02 (s, 1H), 7,83 (d,
J=2,3Hz, 1H), 7,58
(dd, J=8,8, 2,5Hz,
1H), 7,26 - 7,38 (m,
5H), 7,19 (d,J =
8,8Hz, 1H), 6,55 (s,
1H), 4,87 (dt, J =
11,6, 8,0Hz, 1H),
4,51 - 4,58 (m, 1H),
4,38 (dd, J=9,9,
7,8Hz, 1H), 4,22 (s,
2H), 3,91 (s, 3H),
3,30 (s, 3H).

(S)-5-benzyl-N-
(5-metyl-7-(N-
metylaxetamido
)-4-0x0-2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepi
n-3-yl)isoxazol-
3-carboxamit

"H NMR (DMSO-
de) 5: 8,87 (d, 1H),
7,56 - 7,61 (m, 1H),
7,24 - 7,38 (m, 7H),
6,54 (s, 1H), 4,88
(dt, J=11,5, 8,0Hz,
1H), 4,60 (t, T =
10,7Hz, 1H), 4,41 -
4,47 (m, 1H), 4,22
(s, 2H), 3,31 (s, 3H),
3,18 (br. s., 3H),
1,83 (br. s., 3H)

(S)-5-benzyl-N-
(7-(3-metoxy
propanamido)-
5-metyl-4-oxo-
2,3,4,5-
tetrahydrobenzo
[b][1,4]oxazepi
n-3-yl)isoxazol-
3-carboxamit

"H NMR (DMSO-
de) 8: 10,12 (s, 1H),
8,85 (d, J = 8,1Hz,
1H), 7,75 (d, T =
2,5Hz, 1H), 7,26 -
7,43 (m, 6H), 7,16
(d, ] = 8,6Hz, 1H),
6,55 (s, 1H), 4,84
(dt, T=11,6, 8,1Hz,
1H), 4,49 - 4,57 (m,
1H), 4,33 - 4,39 (m,
1H), 4,22 (s, 2H),
3,62 (t, J = 6,2Hz,
2H), 3,27 (s, 3H),
3,25 (s, 3H), 2,55 (t,
2H).
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"HNMR (DMSO-
dg) 6: 8,85 (d,J =
8,1Hz, 1H), 8,58 (s,
1H), 7,57 (d, ] =
(S)-5-benzyl-N- 2,5Hz, 1H), 7,26 -
(7-(3- B 7,38 (m, 5H), 7,15 -
etylureido)-5- X/ 7,20 (m, 1H), 7,04 -
metyl-4-oxo- ° " 7,09 (m, 1H), 6,55
249 2,3,4,5- lo (s, 1H), 6,17 (t,J= | 4643
tetrahydrobenzo é/\ 5,6Hz, 1H), 4,79 -
[b][1,4]oxazepin | o - 4,87 (m, 1H), 4,46 -
_3-yl)isoxazol-3- | 4,53 (m, 1H), 4,33
carboxamit a (dd, J=9,9, 7,8Hz,
1H), 4,22 (s, 2H),
3,26 (s, 3H), 3,07 -
3,15 (m, 2H), 1,05
(t, 3H).
"H NMR (DMSO-
dg) : 8,83 (d,J =
8,3Hz, 1H), 8,69 (s,
1H), 7,56 (d, ] =
(S)-5-benzyl-N- 2,3Hz, 1H), 7,25 -
(7-(3-(2- 7,39 (m, 5H), 7,14 -
metoxyetyl) ) W, 7,17 (m, 1H), 7,06 -
ureido)-5-metyl- NH 7,10 (m, 1H), 6,55
250 | 4-0x0-2,3.,4,5- é:ko (s, 1H), 6,26 (t,J= | 494,4
tetrahydrobenzo o A 5,6Hz, 1H), 4,84 (dt,
[b][1,4]oxazepin Ao J=11,4, 8,1Hz, 1H),
-3-yl)isoxazol-3- | ¢ 4,46 - 4,53 (m, 1H),
carboxamit 4,33 (dd,J=9,9,
7,8Hz, 1H), 4,22 (s,
2H), 3,37 - 3,40 (m,
2H), 3,24 - 3,29 (m,
8H).
Céac hop chit sau ddy dugc bio ché bing céach lién két Suzuki sir dung
phuong phéap dugc chi dinh.
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251

(S)-5-benzyl-N-
(7-(1-metyl-1H-
pyrazol-3-yl)-2-
0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-
3-yl)-4H-1,2,4-
triazol-3-
carboxamit

1HNMR (400 MHz,
DMSO-d6) 6 ppm
2,12 - 2,42 (m, 2H)
2,78 (m, 2H) 3,88 (s,
3H) 4,11 (br. s., 2H)
4,37 (dt, J=11,43,
7,93Hz, 1H) 6,68 (d,
J=2,27Hz, 1H) 7,05
(d, J=8,08Hz, 1H)
7,18 - 7,39 (m, 5H)
7,68 (dd, J=8,21,
1,89Hz, 1H) 7,74
(dd, J=8,84, 2,02Hz,
2H) 8,22 (br. s., 1H)
10,03 (s, 1H)

442

Céc hop chét sau day duoc bao ché bing cach cho amin thich hgp lién két

véi axit st dung phuong phap dugc chi dinh.

(S)-5-benzyl-N-
(2,5-dimetyl-6-

'H NMR (DMSO-
dg) 0: 14,45 (br. s.,
1H), 8,37 (br. s.,
1H), 8,24 (s, 1H),

0x0-6,7,8,9- .
o \ 7,84 (d, J =7,3Hz,
tetra}hy.‘émf?' oed W 1H),7,15-740 (m, | 393
252 | Il | e
o 2950 7,5Hz, 1H), 4,13 (br.
Ny e e s., 2H), 3,57 - 3,67
carboxamit Em’ }g%’ g’gi E 3,50
m, s J, S,
3H), 2,38 (s, 3H)
"HNMR (DMSO-
de) 6: 14,40 (br. s.,
1H), 8,37 (br. s.,
(S)-5-benzyl-N- 1H), 8,02 (d, J =
(8-flo-1-metyl-2- P 2,5Hz, 1H), 7,74
0X0-2,3,4,5- NS (dd, J=9,6,2,8Hz,
tetrahydro-1H- od 1H), 7,22 - 7,38 (m,
553 | pyrido[2,3-b] NH S5H), 6,44 (d,J = 396

[1,4]diazepin-3-
yl)-4H-1,2,4-
triazol-3-
carboxamit

6,6Hz, 1H), 4,72
(ddd, J = 11,5, 6,9,
4,5Hz, 1H), 4,12 (s,
2H), 3,74 (ddd, T =
11,0, 6,7, 4,5Hz,
1H), 3,44 - 3,55 (m,
1H), 3,29 (s, 3H)
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'H NMR (DMSO-

(S)-5-benzyl-N- dg) 5: 8,38 - 8,66 (m,
(7-bromo-5- 1H), 7,77 (d,J =
metyl-4-oxo- HN 2,5Hz, 1H), 7,02 -

2,3,4,5- oiﬁ,ﬁ 7,60 (m, 7H), 4,85 456/
254 tetrahydrobenzo NH (dt, J=11,6, 7,8Hz, 458
[b][1,4]oxazepin- 01 1H), 4,62 (t, ] =
3-yl)-4H-1,2,4- QN ° 10,7Hz, 1H), 4,41
triazol-3- \ (dd, 7=9,9, 7,6Hz,
carboxamit Br 1H), 4,12 (s, 2H),

3,18 - 3,43 (m, 3H)
5-benzyl-N-(7- 'H NMR (CDCl5) &:
(1H-pyrazol-4- A 8,10 (d,J =7,3Hz,
yl)-5-metyl-4- o§(L\N’N 1H), 7,85 (s, 2H),

0x0-2,3,4,5- ( 7,12 - 7,47 (m, 8H),
555 | tetrahydrobenzo[b l 5,12 (br. s., 1H), 444

][1,4]oxazepin-3- N O 4,63 - 4,82 (m, 1H),
yl)-4H-1,2,4- \ 4,32 (t,J = 10,5Hz,

triazol-3- ™\ 1H), 4,21 (s, 2H),
carboxamit NN 3,48 (s, 3H)
- | HNMR (DMSO-

((S)-N-(6-flo-8- de) 8: 14,49 (none,
metyl-4-oxo- 1H), 10,00 (s, 1H),

2,3,4,5- N, | 8,28 - 8,68 (m, 1H),
tetrahydrobenzo[b o™ | 6,73 -7,53 (m, 6H),
556 | Jl1:4loxazepin-3- NHO 4,84 (At T =11,1, 414
y1)-5-(2- . | 7i6Hz, 1H), 461 (4
flobenzyl)-4H- Med“” J = 10,6Hz, 1H),
1,2,4-triazol-3- F 4,45 (dd, J=10,1,
carboxamit 7,3Hz, 1H), 4,15 (s,

2H), 2,30 (s, 3H)

'H NMR (DMSO-

(S)-5-benzyl-N- dg) 3: 14,37 (br. .,

(8-(diflometoxy)- / IH), 8,42(d, ] =

S-metyld-0xo0- *‘} 8,1Hz, 1H), 7,57 (d,

N> | 1=8,8Hz, 1H), 7,09

2,3,4,5- o~ |7 38 (m. §H), 4.85

257 | tetrahydrobenzo[b JNH S > o 444
) 0 (dt, J=11,6, 7,8Hz,
][1,4]oxazepin-3- | ¢ /\>=o 1 _

[oxazep>T | & QN ), 4,62 (t, ]

yD-4H-1,2.4- ) e oSN 10,9Hz, 1H), 4,44

triazol-3- (dd, 7=9.9, 7,6Hz,

carboxamit

1H), 4,15 (s, 2H),
3,30 (s, 3H)
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(S)-N-(5-metyl-7-
(5-metyl-1,3,4-
oxadiazol-2-yl)-4-
0x0-2,3,4,5-
tetrahydrobenzo[b

o o
258 ][1,4]oxazepin-3- /}0 NA 466
y1)-5-(thiophen-2- \
ylmetyl)-4H- NZN
1,2,4-triazol-3- Nj
carboxamit
(S)-1-benzyl-N-
(5-metyl-7-(5- p
metyl-1,3,4- NN
oxadiazol-2-yl)-4- Oﬁ)t N Quan sét thdy cac tin
0x0-2,3,4,5- NH hiéu rit rong khi
259 tetrahydrobenzo[b O?to chay '"H NMR trong 460
][1,4]oxazepin-3- \ DMSO-dg,
yl)-1H-1,2,4- N
triazol-3- r‘u:<o
carboxamit
(S)-5-benzyl-N- 'H NMR (DMSO-
(8-xyclopropyl-5- 9 dg) 5:14,34 (br. s.,
metyl-4-oxo- N 1H), 8,33 (d,
2,3,4,5- o/ | J=7,6Hz, 1H), 7,22-
260 | tetrahydrobenzo o ANH 7,61 (m, 7H), 6,84- 418
[b][1,4]oxazepin- /}o 7,03 (m, 1H), 4,08-
3-yl)-4H-1,2,4- V/< 7 \ 5,08 (m, 3H), 4,01
triazol-3- (s, 2H), 3,27 (s, 3H),
carboxamit 0,58-1,46 (m, SH)
I
H NMR (DMSO-
(S)-N-(7-xyano- Vel dg) 6: 14,31 (br. s.,
5,8-dimetyl-4- f > 1H), 8,39 (d,
0x0-2,3,4,5- ”\’N\ J=7,1Hz, 1H), 8,02
tetrahydrobenzo[b o¥~NH (s, 1H), 7,34 (s, 1H),
261 | ][1,4]oxazepin-3- o ﬁiH 7,14 (m, 4H), 4,86 431
yl)-5-(4- 0 (m, 1H), 4,68 (m,
metylbenzyl)-4H- Me/@/ N 1H), 4,45 (m, 1H),
1,2,4-triazol-3- NC 4,09 (s, 2H), 3,33 (s,
carboxamit 3H), 3,31 (s, 3H),
2,27 (s, 3H)
(S)-N-(6-flo-8- <y IHNMR (DMSO-
metyl-4-oxo0- NN ~ 1 d6) &: 14,56 (br. s.,
2,3,4,5- o ¥\NH 1H), 10,02 (s, 1H),
262 tetrahydrobenzo[b JNH 8,53 (br. s., 1H), 402
1[1,4]oxazepin-3- L 7,37 - 7,43 (m, 1H),

yl)-5-(thiophen-2-
ylmetyl)-4H-
1,2,4-triazol-3-

6,87 - 7,03 (m, 3H),
6,48 - 6,59 (m, 1H),
4,85 (dt, T=114,
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carboxamit

7,6Hz, 1H), 4,63 (t, J
= 10,7Hz, 1H), 4,46
(dd, J=10,1, 7,3Hz,
1H), 4,33 (s, 2H),
2,30 (s, 3H)

(S)-5-benzyl-N-

"H NMR (DMSO-
de) 06: 10,01 (br. s.,

(6-clo-4-oxo- . 1H), 8,51 (br. s.,
2,3,4,5- o ﬁ/‘LNH 1H), 7,17-7,48 (m,
263 tetrahydrobenzo N 9H), 4,81 (dt, 399
[b][1,4]oxazepin- 0" M\ J=11,3, 7,9Hz, 1H),
3-yD)-4H-1,2,4- N O 4,66 (t, J=10,7Hz,
triazol-3- o 1H), 4,47 (dd, J=9,9,
carboxamit 7,8Hz, 1H), 4,12 (s,
2H)
1H NMR (DMSO-
_| dé6) 6: 14,18 (br. s.,
(S)-N-(5-metyl-4- \ | 1H), 8,37 (br.s.,
0x0-2,3,4,5- NS 1H), 7,52 (d, ] =
tetrahydrobenzo OQ(\\ NH 7,5Hz, 1H), 7,11 -
264 | [b][1,4]oxazepin- o SNH 7,40 (m, 8H), 4,79 - 392
3-yl)-5-phenetyl- | ¢ o 4.90 (m, 1H), 4,54 -
4H-1,2,4-triazol- @’ N 4,63 (m, 1H), 4,39 -
3-carboxamit 4,48 (m, 1H), 3,33
(s, 3H), 3,05 (br. s.,
417
| NT IR
(8)-5-benzyl-N- - dli 5: 14 3515)1(\1/915 (3
. N 6 . s e ey
(7-(diflometoxy)- N
5-metyl-4-oxo- ﬁ)\\NH 1H), 8,43 (br. .,
° 1H), 7,06 - 7,49 (m,
2,3,4,5- A OH), 4,86 (dt, ] =
(0] s T )
265 | tembydiobenzo | { ho |y g0us i, |
3. 1’)-4H-1 2 4. \ 4,55 - 4,68 (m, 1H),
T "4 4,35 - 4,47 (m, 1H),
carboxamit F 4,13 (br. s., 2H),
3,32 (s, 3H)
'H NMR (DMSO-
e de) O: 14,24 (br. s.,
(8)-3-(2 1H), 10,01 (br. s.,
xyclopentyletyl)-
N N 1H), 8,38 (br. s.,
-(6-flo-8-metyl- \ _
0w/ —NH 1H), 6,99 (dd, J =
4-0x0-2,3,4,5- THL 10,7, 1,1Hz, 1H)
266 | tetrahydrobenzo o™ S . 402
: N 6,90 (s, 1H), 4,85
[b][1,4]oxazepin- N b
3oy1)-4H-1,2,4- (dt,J=11,1, 7,6Hz,
ytriazol-?:-’ " 1H), 4,61 (t, J =
. 10,6Hz, 1H), 4,46
carboxamit

(dd, T=10,1, 7,3Hz,
1H), 2,74 (t, ] =

-227-




25464

7.3Hz, 2H), 2,31 (s,

3H), 1,66 - 1,79 (m,

6H), 1,44 - 1,62 (m,
5H)
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(S)-N-(7-clo-2-
0x0-2,3,4,5-
tetrahydro-1H-
benzo[b]azepin-3-

'H NMR (DMSO-
dg) 6: 10,09 (s, 1H),
8,25 (br. s., 1H),
7,45 (d, T =2,3Hz,
1H), 7,35 (dd, J =
8,3, 2,5Hz, 1H), 7,05
(d, T = 8,3Hz, 1H),

267 | 1)-5-(xyclopentyl ¢ 433@dtI=116, | °°°
metyl)-4H-1,2,4- /@T ° 7,8Hz, 1H), 3,09 -
triazol-3- ¢ 3,56 (m, 2H), 2,24
carboxamit (dt, J=15,1, 7,5Hz,
2H), 1,37 - 1,86 (m,
5H), 1,01 - 1,34 (m,
: 3H)
(S)-5-benzyl-N- H NMR (DMS0-
(5,8-dimetyl-7-(5- ,Np de) 0: 8,29 - 8,63 (m,
metyl-1.3 4~ J\IIH 1H), 7,91 (s, 1H),
oxadiazol-2-yl)-4- ° \H 7,09 - 7,52_(m, TH),
0X0-2.3 4.5 O/\S»: 4,90 (dt,J=11,6,

268 tetrahy cfrobenzo =0 7,7Hz, 1H), 4,67 (br. | 474

[b][1,4]oxazepin- \ s., 1H), 4,46 (dd, J =
3yD)AH-124- | V2% 9,9, 7,3Hz, 1H), 4,12
triazol-3- Nj (br. s., 2H), 3,32 (s,
carboxamit 3H), 2,54 - 2,68 (m,
6H)
N-((S)-6-flo-8- o
metyl-4-oxo0-
2,3,4,5- N\’N»p
tetrahydrobenzo o/ M . 1
[b][1,4]oxazepin- . ﬁ lzih“"h}}‘-’gx H N¥R

269 3-y1)-5- s o chat dong phan |4,

((tetrahydro-2H- Q khong d‘ﬁ quang hon

pyran-3- (Hon }:op gdm céc o

13’12)126‘[3,’1)'41%' chét &6pg phéan

" ,c;lrlj(r)?;r(r)lijc | Khong doi quang)

(S)-5-(xyclopentyl 'H NMR (DMSO-
metyl)-N-(5,8- dg) O: 8,26 - 8,44 (m,
dimetyl-7-(5- ,\\,Nf 1H), 7,91 (s, 1H),

metyl-1,3,4- o i}m 7,34 (s, 1H), 4,90

oxadiazol-2-yl)-4- JNH (dt,J=11,6, 7,6Hz,

270 | ox0-2,3,4,5- "\ 1H), 4,66 (br. s., 466
tetrahydrobenzo N 1H), 4,48 (dd, J =
[b][1,4]oxazepin- /g 9,7, 7,5Hz, 1H), 3,36

3-yl)-4H-1,2,4- ',\j: o (s, 3H), 2,72 (d,J =
triazol-3- 7,3Hz, 2H), 2,58 -
carboxamit 2,65 (m, 6H), 2,19 -
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2,30 (m, 1H), 1,43 -
1,80 (m, 8H)

"H NMR (DMSO-
de) 6: 14,38 (br. s.,

(S)-5-benzyl-N- 1H), 9,69 (s, 1H),
(9-ﬂ0-72-r3nzt§;1-2- N 8,29 (br. s., 1H),
oxo0-2,3,4,5- \ 7,20 - 7,40 (m, 5H),
271 tgtrahy[dbr]ci-lli- o= " 2,411; Eb6,55 (?I:,I)ZH), 395
€nzo . s , r.S., ,
diazepin3-y)- | M o 4.62 (ddd, J = 10,4,
4H-1,2,4-triazol- NH 6,5, 4,1Hz, 1H),
3-carboxamit F 4,13 (s, 2H), 3,65 -
3,71 (m, 2H), 2,19
(s, 3H)
'H NMR (DMSO-
de) 6: 14,10 (br. s.,
1H), 9,97 (s, 1H),
(S)-5- 8,25 (br. s., 1H),
(xyclopentylmetyl N>/§:/ 7,23 - 7,37 (m, 1H),
)-N-(7,9-3di4ﬂg-2- ] J':H 7,16 (d, J = 8,8Hz,
0x0-2,3,4,5- 1H), 4,36 (dt,J =
272 | tetrahydro-1H- A 11,2, 7,9Hz, 1H), 390
benzo[bJazepin-3- @to 276 - 2,85 (m, 2H),
yl)-4H-1,2,4- | F ] 2,72 (d, J=7,3Hz,
triazol-3- 2H), 2,40 - 2,49 (m,
carboxamit 1H), 2,20 - 2,34 (m,
2H), 1,49 - 1,75 (m,
6H), 1,15 - 1,27 (m,
2H)
"H NMR (DMSO-dg)
8: 13,94 (br. s., 1H),
9,71 (s, 1H), 8,26 (d,
(S)-5- J=5,8Hz, 1H), 6,51
(xyclopentyl (s, IH), 6,46 (d,J =
metyl)-N-(9-flo- LN 10,8Hz, 1H), 6,15
7-metyl-2-ox0- 5 \ NH (br.s., 1H), 4,64
273 tetrzﬁiff;g-lH- A Eld(c)lgfzj 11{1)035 ’761’5(’dd >
b HN o 1 e ’
enzo[b][1,4] J=11,0, 3,8Hz, 1H),

diazepin-3-yl)-
4H-1,2,4-triazol-
3-carboxamit

3,42 - 3,50 (m, 1H),
2,75 (d, T =7,5Hz,
2H), 2,23 - 2,36 (m,
1H), 2,21 (s, 3H),
1,48 - 1,77 (m, 6H),
1,16 - 1,30 (m, 2H)
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"H NMR (DMSO-
de) 8: 14,46 (br. s.,
1H), 10,01 (s, 1H),
(S)-5-(2,6- 8,39 (br. s., 1H),
diflobenzyl)-N-(6- ;p 7,41 (quin, J =
flo-8-metyl-4- N~/ F| 7,5Hz, 1H), 7,07 -
0x0-2,3,4,5- ox/ N 7.18 (m, 2H), 6,99
274 | tetrahydrobenzo Oﬁ:H (d,J=10,5Hz, 1H), | 432
[b][1,4]oxazepin- Q”H 0 6,89 (s, 1H), 4,84
3-y1)-4H-1,2,4- (dt,J=11,2, 7,6Hz,
triazol-3- F 1H), 4,57 - 4,68 (m,
carboxamit 1H), 4,44 (dd,J =
10,0, 7,3Hz, 1H),
4,15 (br. s., 2H),
2,30 (s, 3H)
"H NMR (DMSO-
de) 0: 14,45 (br. s.,
1H), 8,50 (br. s.,
(S)-5-benzyl-N- /N 1H), 8,02 (d, J =
Snestro | g 7 2 2o
metyl-1,2,4- o (IH) 7420~ “
oxadiazol-3-yl)-4- NH > y
X003 45 OAS; 8,3Hz, 1H), 7,30 -
275 25" o 7,36 (m, 2H), 7,22 - | 460
tetrahydrobenzo N, 7.29 (m, 3H), 4,90
[b][1,4]oxazepin- oo >
Soyl)4H-1,24- | nA, (dt, J=11,6, 7,7Hz,
triazol-3- 6\< 1H), 4,68 (1,7 =
carboxamit 10,7Hz, 1H), 4,49
(dd, J= 10,0, 7,5Hz,
1H), 4,12 (s, 2H),
3,38 (s, 3H), 2,69 (s,
3H)
"HNMR (DMSO-
de) 8: 14,40 (br. s.,
(S)-5-(2,3- 1H), 10,00 (s, 1H),
diflobenzyl)-N-(6- F 8,34 (br. s., 1H),
flo-8-metyl-4- @g;> 7,13 - 7,33 (m, 3H),
0x0-2,3,4,5- NS 6,99 (d, J = 10,8Hz,
276 | tetrahydrobenzo o 1H), 6,89 (s, 1H), 432
[b][1,4]oxazepin- o/\i“ 4,85 (dt,J=11,3,
3-yl)-4H-1,2,4- @NH o 7,5Hz, 1H), 4,55 -
triazol-3- . 4,69 (m, 1H), 4,45
carboxamit (dd, J=10,0, 7,3Hz,
1H), 4,18 (br. s.,
2H), 2,30 (s, 3H)
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(S)-5-benzyl-N-
(9-flo-8-metyl-2-
0x0-2,3,4,5-
tetrahydro-1H-

'H NMR (DMSO-
dg) 8: 9,95 (s, 1H),
6,96-7,41 (m, 8H),

benzo[b]azepin-3- 4,26-4,50 (m, 1H), 394
yl)-4H-1,2,4- 4,10 (s, 2H), 2,67-
. &5 2,98 (m, 3H), 2,15-
triazol-3- 235 T
carboxamit ,35 (m, 4H)
TH NMR (DMSO-
de) 8: 14,20 (br. s.,
1H), 8,42 (br. s.,
1H), 8,02 (d, J =
(S)-5- ’ )
(xyclopentylmetyl 2,0Hz,_ 1H), 7,91
)-N-(5-metyl-7- (dd, J=38,3,2,0Hz,
(5-metyl-1,2,4- Elglg)Hhﬁ{ (d,4 19=1 .
oxadiazol-3-yl)-4- 12, ), 4,91 (dt,
J=11,6, 7,6Hz, 1H),
ox023. 4> 4,67 (t, 1 = 10,7H 452
tetrahydrobenzo 1i{ El,Sl ad ,J =Z,
[b][1,4]oxazepin- ), 4,51 (dd,
3'y1)'4H-1,2,4- 9599 796HZ, 1H), 3,38
triazol-3- (s,3H),2,72(d,J =
carboxamit 7,6Hz, 2H), 2,69 (s,
3H), 2,25 (dt,J =
15,0, 7,6Hz, 1H),
1,47 - 1,75 (m, 6H),
1,14 - 1,29 (m, 2H)
(S)-N-(5-metyl-7- - (DMSO-
(5-metyl-1,2,4- q 16J°Iv8ﬂ{67 e
oxadiazol-3-yl)-4- 6) 8: 8,67 (m, 1H),
0x0-2,3,4,5- 8,45 (m, 1H), 7,29-
tetrahydrobenzo 7,07 (m, 10H), 5,04 472
[b][1,4]oxazepin- (m, ;g), ;aég-g,gg
3-yl)-4-phenoxy (m, 2H), 2,62-2,
picolinamit (m, 3H), 2,25 (s, 3H)
(S)-5-benzyl-N- 4 (DMSO-
(8-metoxy-5- I ‘].MR
metyl-7-(5-metyl- 36{ 25-774128 (s, ég),
1,3,4-oxadiazol-2- ,12-7,43 (m, 6H),
y1)-4-0x0-2,3,4,5- 4,91 (s, 1H), 4,61-
3.4, 4773 (m, 1H), 4,46- | 490

tetrahydrobenzo
[b][1,4]oxazepin-
3-yl)-4H-1,2,4-
triazol-3-
carboxamit

4,57 (m, 1H), 4,13
(s, 2H), 3,92 (s, 3H),
3,31 (s, 3H), 2,58 (s,
3H)
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(S)-5-benzyl-N-
(5-metyl-7-(3-
metyl-1,2,4-

"H NMR (DMSO-
de) 8: 8,53 (d,
J=7,3Hz, 1H), 8,16
(d, J=2,0Hz, 1H),
8,00 (dd, J=8,3,

oxadiazol-5-y1)-4- } 2,0Hz, 1H), 7,47 (d,
,81 0x0-2,3,4,5- °l J=8,5Hz, 1H), 721- | .,
tetrahydrobenzo N 7,36 (m, 6H), 4,91
[b][1,4]oxazepin- ’ (dt, J=11,6, 7,7Hz,
3-yD)-4H-1,2,4- | » 1H), 4,68-4,75 (m,
triazol-3- = 1H). 4,51 (dd, J=9,8,
carboxamit 7,3Hz, 1H), 4,12 (s,
2H), 3,39 (s, 3H),
2,44 (s, 3H)
"H NMR (DMSO-
de) 8: 8,46 (d,
J=7,8Hz, 1H), 8,16
((S)-5- (d, J=2,0Hz, 1H),
(xyclopentyl 8,01 (dd, J=8.3,
metyl)-N-(5- Jj/ 2,0Hz, 1H), 7,48 (d,
metyl-7-(3-metyl- S J=8,3Hz, 1H), 4,92
1,2,4-oxadiazol-5- °ﬁ " (dt, J=11,5, 7,7Hz,
282 | yl)-4-0x0-2,3,4,5- % 1H), 4,67-4,76 (m, 452
tetrahydrobenzo N 1H), 4,52 (dd, J=9,8,
[b][1,4]oxazepin- o, 7,5Hz, 1H), 3,40 (s,
3-y1)-4H-1,2,4- Ns( 3H), 2,72 (d,
triazol-3- J=7,5Hz, 2H), 2,44
carboxamit (s, 3H), 2,24 (dt,
J=15,2, 7,6Hz, 1H),
1,45-1,73 (m, 6H),
1,14-1,25 (m, 2H)
"H NMR (DMSO-
dg) 0: 14,43 (br. s.,
1H), 8,67-8,71 (m,
(S)-5-benzyl-N- 1H), 8,49 (br. s.,
(5-metyl-4-o0xo0-7- p 1H), 8,17 (d,
(pyridin-2-yl)- W J=2,3Hz, 1H), 8,00-
2,3,4,5- o ™ 8,09 (m, 2H), 7,92
283 | tetrahydrobenzo o’lo (td, J=7,7, 1,8Hz, 455

[b][1,4]oxazepin-
3-yl)-4H-1,2,4-
triazol-3-
carboxamit

1H), 7,21-7,41 (m,
7H), 4,91 (dt,
J=11,6, 7,7Hz, 1H),
4,60-4,69 (m, 1H),
4,46 (dd, J=9.9,
7,6Hz, 1H), 4,12 (s,
2H), 3,40 (s, 3H)
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'H NMR (DMSO-
de) 0: 10,09 (br. s.,
(S)-5-benzyl-N- L), 8,49 (d,
(6.8-diflo-7- J=7,0Hz, 1H), 7,19-
metyl-4-0xo0- \,N\)p ’(7(’13;18 J(n;’ g Hl),Sz—’Ioz
NH s ::9 s Za
284 gﬁl iofbt]‘ﬁrf}‘(f)i:; ) °T§HL 1H), 4,87 (d, 414 F
it ey -AH- o J=11,3, 7,5Hz, 1H),
1,2,4-triazol-3- Q 163 ( 7=10.7Hz,
,c;lrboxamit 1H), 4,48 (dd,
1=10,0, 7,3Hz, 1H),
4,12 (s, 2H), 2,15 (s,
3H)
'H NMR (DMSO-
dg) &: 14,14 (s, 1H),
(S)-N-(7-clo-9- 10,08 (s, 1H), 8,22
flo-2-0%0-2,3,4,5- (d, J=7,5Hz, 1H),
tetrahydro-1H- . f 7,43-7,54 (m, 1H),
benzo[b] azepin- N 7,35 (s, 1H), 4,36
285 3-yl)-5- °Tﬁ (dt, I=11,3, 7,9Hz, 4068/ 401 g
(xyclopentyl é}o 1H), 2,62-2,88 (m,
metyl)-4H-12,4- | o AL 4H), 2,34-2,48 (m,
triazol-3- 1H), 2,19-2,32 (m,
carboxamit 2H), 1,44-1,78 (m,
6H), 1,10-1,29 (m,
2H)
Vi du 286

HCI

0]
SR

N

/| ©O

+

)
N-N Me

HO,C
HCl

T3P 0

—_—

DIPEA
CH,Cl, /O

o

g

\El ""Me
4
H N-N

e o o)
-N +
N @ l--mN
N
/ o

Bing cach sir dung quy trinh dugc néu trong vi du 12, (S)-3-amino-5-

metyl-2,3-dihydrobenzo[b][1,4]oxazepin-4(5H)-on hydroclorua (220mg,

0,96mmol) dugc cho phan ing vdi hydroclorua cia axit 5-(1-phenyletyl)-4H-

1,2,4-triazol-3-carboxylic (256mg, 1,0mmol) dé thu dugc N-((S)-5-metyl-4-oxo-
2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-3-yl)-5-(1-phenyletyl)-4H-1,2,4-

triazol-3-carboxamit (330mg, hiéu suat 89%) dudi dang hén hgp bao gbm 2 chét
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ddng phan khéng d6i quang. Tach dugc 2 chét ddng phan khong d6i quang nay
bang cach st dung Gilson LC rira giai bang EtOAc 20:80/Hexan véi 0,1% DEA.
2 chét ddng phan khong déi quang dugc tach c6 luong du ddng phan khong dbi
quang > 99% va hiéu suét 13 138mg cho timg hop chét.

N-((S)-5-metyl-4-0x0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-5-
((S)-1-phenyletyl)-4H-1,2,4-triazol-3-carboxamit: '"H NMR (DMSO-dg) 8: 8,46
(br. s., 1H), 7,51 (dd, J = 7,7, 1,6Hz, 1H), 7,08 - 7,45 (m, 8H), 4,84 (dd, ] = 11,2,
8,0Hz, 1H), 4,52 - 4,72 (m, 1H), 4,25 - 4,49 (m, 2H), 3,32 (s, 3H), 1,63 (d, J =
7,3Hz, 3H). MS (m/z) 392 M+H").

N-((S)-5-metyl-4-ox0-2,3,4,5-tetrahydrobenzo[b][ 1,4]oxazepin-3-yl)-5-
((R)-1-phenyletyl)-4H-1,2,4-triazol-3-carboxamit: 'HNMR (DMSO-dg) 8: 8,45
(br.s., 1H), 7,51 (dd, J = 7,7, 1,9Hz, 1H), 7,12 - 7,42 (m, 9H), 4,76 - 4,94 (m,
1H), 4,53 - 4,70 (m, 1H), 4,28 - 4,49 (m, 2H), 3,26 - 3,42 (m, 3H), 1,63 (d,J =
7,3Hz, 3H). MS (m/z) 392 (M+H").

Dugc phim
ViduA
Vién nén dugc bao ché bang cach sir dung cic phuong phép thong thuong

va dugc phoi ché nhu sau:

Thanh phén Luong cua ting vién nén
Hop chét Smg
Xenluloza vi két tinh 100mg
Lactoza 100mg
Natri tinh bt glycolat 30mg
Magie stearat 2mg
Tong 237mg
ViduB

Vién nang dugc bao ché bing céach st dung cac phuong phép thong

thudng va dwoc phéi ché nhu sau:

Thanh phan Luong cta tung vién nén
Hop chét 15mg
Tinh bot kho 178mg
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Magie stearat 2mg
Téng 195mg
Thir nghiém sinh hoc:

Thir nghiém sinh hoc in vitro

Th nghi€ém lién két trén co s& sy phan cuc huynh quang duoc tién hanh
dé x4c dinh luong su twong tac clia hop chét thir nghiém méi & nhom lién két
ATP cua RIPI, bﬁng su canh tranh véi phéi tir canh tranh ATP duogc danh déu
huynh quang. GST-RipK1(1-375) dugc tinh ché tir hé biéu hién Baculovirus va
duoc stir dung & ndéng d thir nghiém sau ciing 10nM. Phéi tir dugc dénh déu
huynh quang (14-(2-{[3-({2-{[4-(xyanometyl)phenyl]amino}-6-[(5-
xyclopropyl-1H-pyrazol-3-yl)amino]-4-pyrimidinyl }amino)propyl]Jamino}-2-
oxoetyl)-16,16,18,18-tetrametyl-6,7,7a,8a,9,10,16,18-
octahydrobenzo[2",3"]indolizino[8",7":5',6'|pyrano[3',2":3,4]pyrido[ 1,2-a]indol-
5-i-2-sulfonat (duoc diéu ché nhu dugc dé cap & dusi diy) dugc sir dung & ndng
d6 thir nghiém sau cing 5nM. Ca enzym lan phéi tr duoc bao ché trong dung
dich trong HEPES 50mM c6 d6 pH = 7,5, NaCl 10mM, MgCl, 50mM, DTT
0,5mM, va CHAPS 0,02%. Hop chét thir nghiém dwoc bao ché trong DMSO
nguyén chat va 100nL dugc phén tin vao céc 16 riéng biét ctia dia cb nhiéu 15.
Tiép theo, 5ul GST-RipK1(1-375) duge bd sung vao céc hop chét thir nghiém &
ndng d6 thir nghiém sau ciing 14n hai, va 0 & nhiét do trong phong trong 10 phut.
Sau khi 6, 5ul dung dich phéi tir duge danh ddu huynh quang duoc bb sung vao
ting phan Ung, & ndng do thir nghiém sau clng 14n hai, va 0 & nhiét @ trong
phong trong it nhét 15 phut. Sau cling, miu duge do béng dung cu c6 kha ning
do sy phan cuc huynh quang. Muc urc ché ctia hop chét thir nghiém dugc biéu
hién bang ty 18 phén trim (%) e ché cac nhém d6i chimg trong thir nghiém. Dbi
v6i cac thir nghiém dap umg ndng do, dit lidu chudn héa 1a khép va cac mirc
pICso duge xéc dinh béng cach st dung céc k¥ thuat théng thudong. Mirc pICs,
duge tinh trung binh dé x4c dinh gié tri trung binh, cho it nhét 13 2 thir nghiém.
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Nhu dugc x4c dinh bing céch st dung phuwong phép néu trén, hop chét
cia vi du 1-286 thé hién pICs nam trong khoang tur 5,0 dén 9,0. Cu thé, cac hop
chét cia cac vi du 12, 91, 102, 161, 163 va 169 tc ché RIP1 kinaza trong
phuong phap néu trén véi pICs trung binh 14n luot 1a khoang 7,6, 7,6, 7,8, 7.9,
7,9 va 7,2. Tiép tuc thir nghiém dan dén su thay dbi nhé vé pICsy trung binh da
béo céo cho cac hop chét nay (vi du 161 (7,7) va vi du 169 (7,3)).

Diéu ché (14-(2-{[3-({2-{[4-(xyanometyl)phenyl]amino}-6-[(5-
xyclopropyl-1H-pyrazol-3-yl)amino]-4-pyrimidinyl } amino)propyl]Jamino}-2-
oxoetyl)-16,16,18,18-tetrametyl-6,7,7a,8a,9,10,16,18-
octahydrobenzo[2",3"]indolizino[8",7":5',6'] pyrano[3',2":3,4] pyrido[1,2-a]indol-

5-i-2-sulfonat

| e
/g\w | HN 0’%
~
a \N)\Cl TEA _ J"\ DIPEA | HaN_~_NHBOC J/‘
+ HN SN e - - .

EtOH

HN

/ L
HN \NJ\NH
DIPEA  DMF r\{% E?
HN
CN

Dung dich chira 2,4,6-triclopyrimidin (Alfa, 12,25g, 66,8mmol), 3-amino-

5-xyclopropyl-1H-pyrazol (Flochem 8,23g, 66,8mmol) va trietylamin (11,2mL,
80,4mmol) trong etanol (100mL) dugc khudy & nhiét do trong phong trong 16
gio trong moi truong Ar (binh cau). Dung méi dugc loai bd trong chin khong va
nguyén liéu thé dugce hoa tan trong etyl axetat. Dung dich dugc rua bang nudc

va lam kho (Na,SO,), dugc loc va bay hoi dé thu dugc chit rén mau be. San
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phim tinh khiét thu dugc dudi dang cht rén tinh thd mau tring sau khi tai két
tinh tir axetonitril. C6 thé thu dwoc san phdm néu trén 1an thir hai. T hai quy
trinh diéu ché duogc thuc hién dudi cing cac didu kién, 29,0g 2,6-diclo-N-(5-
xyclopropyl-1H-pyrazol-3-yl)pyrimidin-4-amin (88%). San phim chira ~10%

axetonitril nhung van dugc dua dén budc ké tiép.

Huyén phu chira (5-xyclopropyl-1H-pyrazol-3-yl)-(2,6-diclo-pyrimidin-4-
yl)-amin (25,8g, 0,1mol) va 4-aminophenylaxetonitril (Alfa, 13,91g, 0,11mol)
trong diisopropyletylamin (Alfa, 342mL) dugc khudy & 110°C trong 16 gio
trong moi truong Ar (binh cau). Huyén phu dinh thu dugc duogc hoa tan trong
DCM, rira bing nuéc va lam khd (Na,SO,), dugce loc va ¢b. Khi DCM giam dén
thé tich nhé hon, chit nay dugc dé ling va san phim thoat ra khéi dung dich.
Sau khi loc va rira v6i DCM, tao thanh 2-(4-((4-clo-6-((5-xyclopropyl-1H-
pyrazol-3-yl)amino)pyrimidin-2-yl)amino)phenyl)axetonitril thu dugc dudi

dang bot mau be (10,6g, 30,3%).

Hdn hop gbém {4-[4-clo-6-(5-xyclopropyl-1H-pyrazol-3-ylamino)-
pyrimidin-2-ylamino]-phenyl}-axetonitril (1,54g, 4,2mmol) va tert-butyl N-(2-
aminopropyl)carbamat (Aldrich, 2,20g, 12,6mmol, 3,0eq) dugc gia nhiét &
115°C trong 16 gio trong moi truong Ar (binh cAu). Chét rén trong sudt thu
duge dugc tinh ché bing cach séc ki cot (d6 cao silic oxit it nhét 14 25cm, dung
dich rira giai = DCM — 5% MeOH trong DCM). Chét ban dau thu duoc 1a dai
mau vang thir nhét dé rira giai tir cot (dung dich rira gidi ~ 2% MeOH trong
DCM) va san pham rira giai khi dai mau vang tht hai d3 di chuyén qua cot
(dung dich rira giai ~ 4% MeOH trong DCM). Dai mau tia rira giai mot 14n khi
toan b san phdm da rira giai. Dung dich rira giai dé phan tich TLC cho céc phin
chiét 1a BtOAc/Pet. Bther véi ty 18 1:1. Phan chiét ban dau ctia san phim c6 14n
tap chit véi vét clia chit c6 R cao hon, nguoc lai phan chiét sau cling ctia san
phim chira vét cua chét c6 Rethap hon. Do vay, chi ¢6 cac phan chiét giita duoc

két hop. Tert-butyl (3-((2-((4-(xyanometyl)phenyl)amino)-6-((5-xyclopropyl-
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1H-pyrazol-3-yl)amino)pyrimidin-4-yl)amino)propyl)carbamat thu dugc dudi
dang bot mau vang (0,7g, 33,0%).

Tert-butyl (3-((2-((4-(xyanometyl)phenyl)amino)-6-((5-xyclopropyl-1H-
pyrazol-3-yl)amino)pyrimidin-4-yl)amino)propyl)carbamat (20mg, 0,040mmol)
duoc hoa tan trong dung dich dugc lam lanh bz‘?lng bang chira nudce (0,1mL)
trong axit trifloaxetic (TFA) (1,9mL). Hon hop phén tng duge cho dé 4m dén
nhiét d6 trong phong va dé yén trong 2 gid. Axit du dugce loai bé dudi ép sut
giam va phan cin dang dau dugc nghién véi cac phan ete khan, Chét rén du
duoc 1am kho dudi 4p suét giam. MS (m/z) 403 (M+H"). Sy phan tich C18
HPLC chi thé hién mdt thanh phan chinh. Hiéu suét ctia 2-(4-((4-((3-
aminopropyl)amino)-6-((5-xyclopropyl-1H-pyrazol-3-yl)amino)pyrimidin-2-
yl)amino)phenyl)axetonitril uéc tinh khoang 98%.

Muébi cta axit 2-(4-((4-((3-Aminopropyl)amino)-6-((5-xyclopropyl-1H-
pyrazol-3-yl)amino)pyrimidin-2-yl)amino)phenyl)axetonitril trifloaxetic (3,2mg,
6,18umol) va mudi cua axit 14-{2-[(2,5-dioxo-1-pyrolidinyl)oxy]-2-oxoetyl }-
16,16,18,18-tetrametyl-6,7,7a,82,9,10,16,18-
octahydrobenzo[2",3"]indolizino[8",7":5',6'|pyrano[3',2":3,4]pyrido[1,2-a]indol-
5-i-2-sulfonat trifloaxetic (2,6mg, 3,37umol) dugc cho vao trong éng Eppendorf
2ml va DMF (200ul) duoc bd sung. Hon hop duge khudy cho dén khi tét ca chét
ran dugc hoa tan va sau d6 hdn hop dugc bazo hoa béng céch bb sung DIPEA
(2ul, 0,01 1mmol). Phan tmg dugc khudy qua dém & nhiét do trong phong. Hén
hop phan tmg dugc lam bay hoi dén kho va duge hoa tan trong DMSO/MeOH
(<1ml), loc (0,2um) va phu 1én cot diéu ché Phenomenex Jupiter C18 va rira gii
véi gradien sau day (A = 0,1% axit trifloaxetic trong nuéc, B= 0,1% TFA/90%
axetonitril/10% nué6c): Téc d6 dong = 10mL/phtt, AU = 20/10 (214nm). Thanh
phdn mong mudn duoc rira gidi trong hai phan chiét. Ca hai phan chiét duogc két
hop va bay hoi dén khé dé thu dugc 1,4mg 14-(2-{[3-({2-{[4-
(xyanometyl)phenyl]amino }-6-[(5-xyclopropyl-1H-pyrazol-3-yl)amino]-4-
pyrimidinyl } amino)propyl]amino}-2-oxoetyl)-16,16,18,18-tetrametyl-
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6,7,7a,8a,9,10,16,18-
octahydrobenzo[2",3"]indolizino[8",7":5',6']pyrano[3',2":3,4]pyrido[1,2-a]indol-

5-i-2-sulfonat.
Diéu ché GST-RipK1: His.GST.TEV.RIPK1 1-375

Gen RIPK1 [serin-threonin kinaza 1 tuong tac thu thé (TNFRSF)] dugc
nhan dong tor ADN b tro tuyén thuong than ctia ngudi. Cac doan mdi duge tao
ra tir trinh ty tham chiéu NM_003804.3 ¢6 thé dinh hudéng CACC Kozak bd
sung dé nhan dong thanh pENTR/TEV/D-TOPO. Sy nhan dong Gateway® LR
duge st dung dé tai hdn hop dic hiéu vi tri dong dudi RIPK1 véi HisGST c6
dau két thuc N duge chira trong vét truyén dén pDEST8-His.GST theo phuong
thuc duge dé cap trong Invitrogen. Codon két thuc duge dinh sau axit amin 375
bang cach st dung kit gay dot bién Quikchange Stratagene theo chi din cua nha
san xudt va din dén pDEST8.His.GST.TEV.RIPK1 1-375 cua nguoi.
Baculovirut His.GST.Tev.RIPK1 1-375 nguoi dugc tao ra bang cach sir dung hé
théng Bac to Bac (Invitrogen) theo céc chi dan k¥ thuit tir nha san xult. Su
chuyén nhiém cta cac té bao cbn trung Spodoptera frugiperda(Sf9) dugc tién
hanh bing cach st dung Fugene 6 (Roche), theo phuong thirc clia nha san Xuét.
Baculovirut His.GST.TEV.RIPK1 1-375 ngudi nhiém céc t& bao con trung
(BIICs) duoc bao ché trong qué trinh hinh thanh baculovirut theo tai liéu David
Wasilko va S Edward Lee, TIPS: Titerless Infected Cells Preservation va Scale
up, BioProcessing Journal Fall 2006 p29-32. 20L S9 cells were grown in serum
free Hyclone, SFX media (HyClone Laboratories, 925 West 1800 South Logan,
Utah 84321) & 27°C trong céc tdi séng dugc nhén gibng voi mat do 8x10° té
bao/ml & tée db lac 25 vong/phut, dong khi .18 dén .22. trong binh phan Ung
séng (WAVE Bioreactor, System 20/50EH). Cac té bao duge sinh truéng ON &
27C. Baculovirut His.GST.TEV.RIPK1 1-375 ngudi dugc nhiém cac t& bio con
tring (BIIC) duoc sir dung dé gy nhiém cac SO & mat do té bao 1,7 dén 2,4 x
10%. 2mL BIIC (1 x 107 t& bao/mL) dugc bd sung vao 20L té bao. Téc do lic
duoc gia ting dén 25 vong/phut & luc 1ay nhidm. 72 gio sau khi gdy nhiém bang
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cach st dung céc hat Viafuge. Do trong lugng hat, bit kin ti séng va lam dong

o -80.

50g hat t& bao dugc tao huyén pht trong 250ml dung dich dém phén giai
(50mM Tris, dd pH = 7,5, 250mM NaCl, ImM DTT va cac vién nén trc ché
hoan toan proteaza (1/50ml, tir Roche Diagnostics). Té bao dugc phan giai béng
siéu Am trén bang, 3x30” & mirc cong suit 4 st dung doan do 16n trén Branson
Sonicator. Huyén phi sau d6 dugc loc bang cach li tim & 15000g trong 30 phut,
& nhiét d6 4°C. Dich phan giai dugc léng gan khéi cac hat khdng tan va dugc
cho vao 10mL Glutathione Agarose (Pierce) trong 2 gio & 4°C véi sy quay déu.
C4c hat nay sau d6 dugc cho vao trong cot va rira dén vach ranh gi6i bang dung
dich dém phén giai (khong cé cac tac nhén uc ché proteaza) va sau d6 rira giéi

béng 20mM glutathion dugc khir trong 50mM Tris, d6 pH = 8.

Phin chiét dugc x4c nhan bing SDS-PAGE vi chira protein mong mubn
duoc tap hop (téng thé tich 10ml), dugc cd dén khoang 5ml va duoc tai [én trén
cot 300ml SDX200 SEC (GE Healthcare) ma d& dugc lam cén bang trong
50mM Tris, @6 pH = 7,5, 150mM NaCl, ImM DTT va 10% Glyxerol. Protein
Ripl duoc rira giai dudi dang dime cua cot SEC.

Nong d6 protein dugc xac dinh bang thir nghiém Bradford st dung BSA
lam chuln. Hiéu suét 13 12,5mg & 0,63mg/ml. D tinh khiét 13 > 95% nhu dugc
xé4c dinh bing cach quét gel SDS-PAGE dugce nhudém Coomassie.

Qu4 trinh phéan tich LCMS cho thdy ring céc lodi chinh dd hao huyt
methionin c6 dau két thac N, dugc axetyl héa va c6 mdt vi tri duge phosphoryl
héa. Protein dugc chia déu va dugc cép dong & -80°C dé str dung néu can.

Thir nghiém in vivo sinh hoc

Hiéu qua cta cac tac nhan uc ché RIP1 c6 thé duoc thir nghiém & chudt in
vivo stt dung mau hoi ching dép ung viém hé théng dugc bién ddi bang TNF
(Duprez, L., et al. 2011. Immunity 35(6):908-9183). Mau nay c6 thé hoat dong
theo phuong thirc 1au dai (st dung TNF riéng biét trong tinh mach) ma dan dén
sur hoan thanh nghién clru trong khoang 7 gio (theo chi dan IACUC déi véi su
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giam nhiét d9) hodc phuong thirc ngén (st dung TNF cdng téc nhén trc ché
zVAD trong tinh mach) ma can duoc két thuc & khoang 3 gio (theo chi dan
IACUC d6i véi sy giam nhiét d5). TNF (hodc TNF/zVAD) gdy ra céc tri€u
chimg bao gdm su giam nhiét 9, sy san sinh s6 luong 16n xytokin (bao gbm IL-
6, IL-1b, MIP1B va MIP2) & chirg gdy viém ngoai bién, viém gan va viém rudt
va su gia tang cac gen danh dAu cta té bao (LDH va CK) va sy tdn hai gan (AST
va ALT) trong huyét thanh. Sy trc ché cac TNF nay (hodc TNF/zVAD) giy ra
céc triéu chimg c6 thé duoc bidu hién béi lidu ding dau tién theo duong miéng

hodc theo duong IP véi hop chét duoc lua chon theo sang ché.

MJi hop chét thir nghiém dugc hoat dong boi cac mau TNF/zVAD va
TNF (riéng biét) theo co ché nay. Vi du, chudt (7 con chudt cho mét nhém)
duoc dung lidu dau tién theo dudng miéng co chit dan thubc hodc hop chat thir
nghiém & 50mg/kg 15 phut trude khi sir dung dong thoi TNF chu6t (30pug/chudt)
va zVAD chudt (0,4mg/chudt) trong tinh mach. Sy giam nhiét d¢ & chudt dugc
do bang que do theo dudng tryc trang. Nghién ciru nay két thuc khi nhom dbi
chimg giam 7 dd, cho mdi qué trinh IACUC. Dit liéu dién hinh duoc biéu hién
theo thoi gian hodc & thoi diém 2.5 gio lan luot dugc thé hién trén cac Fig. 1A,
1B, 4A va 4B. Tt ca c4c dit lidu dugc thé hién duéi dang gid tri trung binh =+ sai
s6 chuén cua gié tri trung binh nay. Dit liéu cia hop chét dugc thir nghiém trong

mAu nay duoc thé hién & bang 2.

Bang 2

] Liéu lugng ’
Vi du s6 (mg/kg) % tic ché

12 30 93

20 30 52

45 10 91

64 30 62

125 30 25

108 30 56

161 50 85
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163 10 73
176 30 34
190 30 85
97 30 70
235 30 58
236 30 23

Ngoai miu TNF/zVAD, mdi hop chét ciing duoc thir nghiém & co ché chi
¢6 TNF. Di v4i mau TNF (riéng biét) theo co ché nay, chudt (7 con chudt mdi
nhém) dugc cho ding lidu dau tién theo dudng miéng voi chit dan thudc hodc hop
chét thir nghiém & 50mg/kg 15 phit truée khi st dung TNF chudt (30pg/chudt)
trong tinh mach. Vi du vé co ché sir dung TNF (riéng biét) theoAthbi gian va ¢
thoi diém 6 gio' duoc thé hién trén cac Fig. 2A, 2B, 5A va 5B. Tat ca dit lidu
duoc thé hién duéi dang gid tri trung binh + sai s6 chudn clia gié tri trung binh

nay. Dit liéu cua hop chét duoc thir nghiém trong co ché nay duogc thé hién &

bang 3.
Bang 3
) Liéu luong )
Vi du sd (mg/kg) % trc ché
12 50 87
20 50 51
161 50 82
190 50 56
235 50 73

Thi nghi€ém t& bao in vitro sinh hoc

Hiéu quéa cuia tac nhén tc ché RIP1 c6 thé dugc thir nghiém & chudt in vitro st
dung bénh bach cau don nhan U937 clia ngudi hoic té bao sacom xo 1929 chudt
trong thir nghiém hoai tir té bao dugc lap trinh (He, S. et al. 2009. Cell
137(6):1100-1111). Céc té bao dugc nudi trong RPMI dugc b sung 10% huyét
thanh thai bo, 100U/ml penixilin, 100ug/ml streptomyxin. Dung cho thir
nghiém, cac té bao dugce tao huyén pht & 5e5 té bao/ml trong dé phenol khong

chira RPMI dugce bd sung 1% huyét thanh thai bo, 100U/ml penixilin, 100ug/ml
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streptomyxin. Ba muoi lam (35) ul huyén phu té bao dugc chia vao trong tAm
thir nghiém ban dién tich, mau trang. Nam (5) ul QVD (ndng do sau cling S0uM)
hodc hop chét duoc bd sung vao t& bao va i & 37°C trong 30 phut dén 1 gio. Sau
khi 6, 5ul TNFo., (ndng d6 sau cting 100ng/ml) dugc bd sung vao t& bao va cic
mau duoc G qua dém. Ngdy ké tiép, miac ATP t bao dugc x4c dinh bing cach
st dung kit Cell Titer-Glo Luminescent Cell Viability (ban tai Promega
Corporation, Madison, Wisconsin, USA). Vi du, té bao 1929 (Fig. 3A) hodc
U937 (Fig. 3B) duoc xtt 1y vé6i chét din thudc hosic 10uM ctia vi du 77. Vi dy, té
bao 1929 (Fig. 6A) hoidc U937 (Fig. 6B) duoc xir ly voi chét din thudc hogic
ndng do dugc chi dinh ctia hop chét ctia vi du 161. Kha ning sdng sét dugc do
bing cach dinh lugng mirc ATP té bao sir dung kit Cell Titer-Glo. Toan b¢ dir
lidu duoc thé hién dudi dang gié tri trung binh + sai s6 chudn cua gia tri trung

binh nay.
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YEU CAU BAO HQ
1. Hop chét c6 cong thire (I):

Zz/ZIXjZ ’”N}_QR:

M

trong do:

X 1a O;

Y 1a CH, hoac CH,CH,.

Z'1aN, CH hogc CR';

Z* 13 CH hogc CR;

Z?1a N, CH hoic CR?

Z' 12 CH hoic CR%;

R' 13 flo hogc metyl;

mot trong s6 R? va R? 14 halogen, xyano, (C;-Cg)alkyl, halo(C;-Cs)alkyl,
(Ci-Ce)alkoxy, halo(C;i-Cy)alkoxy, hydroxyl, B(OH),, -COOH,
halo(C;-C4)alkylC(OH),-, (C;-C4)alkoxy(C;-Cy)alkoxy, (Ci-Cy)alkylSO,-,
(C1-Cy)alkylSO,NHC(O)-, (C;-Cy)alkylC(O)NH-,
((Ci-Cy)alkyl)((Ci-Cy)alky)NC(O)-, (C-Cy)alkylOC(O)-,
(C1-C4)alkylC(O)N(C;-Cyalkyl)-, (C;-Cy)alkyINHC(O)-,
(C1-Cy)alkoxy(Cy-C4)alkyINHC(O)-, (C1-C4)alkoxy(C,-Cy)alkyINHC(O)NH-,
(C1-C4)alkylSO,(C,-Cy)alkyINHC(O)-, (C1-Cy)alkyINHC(O)NH-,
(C1-C4)alkylOC(O)NH-, hydroxy(C;-C4)alkylOC(O)NH-, heteroxycloalkyl c6 5
dén 6 canh-C(O)-, heteroxycloalkyl c6 5 dén 6 canh-(C;-C,)alkyl-NHC(O)-,
heteroxycloalkyl ¢6 5 dén 6 canh-(C;-Cy)alkoxy-, xycloalkyl c6 3 dén 6 canh,
heteroaryl c¢6 5 dén 6 canh, hoic heteroaryl c6 5 dén 6 canh-C(O)NH;
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trong d6 xycloalkyl c6 3 dén 6 canh, heteroxycloalkyl c6 5 dén 6 canh va
heteroaryl ¢ 5 dén 6 canh tity y dugc thé bang 1 hoc 2 phén tir thé, mdi phin
ttr thé nay doc 1ap duge chon tir nhém bao gbm (C;-C4)alkyl va
-(C,-Cy)alkyl-CN;

va nhém con lai trong sb6 R va R’ 13 halogen, xyano hoic
(C1-Co)alkyl;

R* 14 flo, clo, metyl hodc triflometyl;

R’ 13 H hodc metyl;

A 14 phenyl, heteroaryl c6 5 dén 6 canh, hodc heteroxycloalkyl
¢6 5 dén 6 canh, trong d6 gbc cacbonyl va L dugc thé & vi tri 1,3 trén
vong A;

m 12 0 hodic m 13 1 va R* 14 (C;-Cy)alkyl; va

L 1a O, S, NH, N(CHj;), CH,, CH,CH,, CH(CH3;), CHF, CF,,
CH,0, CH,N(CH3), CH,NH, hoac CH(OH);

B 1a (C5-C¢)xycloalkyl, phenyl, heteroaryl c6 5 dén 6 canh, hoic
heteroxycloalkyl c6 5 dén 6 canh tity ¥ dugc thé;

trong d6 (C3-Cg)xycloalkyl, phenyl, heteroaryl ¢6 5 dén 6 canh,
hodc heteroxycloalkyl c6 5 dén 6 canh 1a khéng dugc thé hogic duge
thé bang mot hodc hai phén tir thé, mdi phan tir thé nay doc 1ap duoc
chon tir halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-C4)alkoxy,
halo(C;-C,)alkoxy, nitro, va (C;-C4)alkylC(O)-;

hogc gdc -L-B 1a (C5-Ce)alkyl, (C5-Cs)alkoxy,
halo(C3-Cg)alkoxy, (C3-Ce)alkenyl, hodc (C;-Cg)alkenyloxy;

hodc mudi duge dung cia nd.

2. Hop chét theo didm 1, hodc mubi duge dung clia nd, trong dé:

X 1a O;

Y 1a CH; hoac CH,CHo,,

Z'1a N, CH hoic CR';

Z* 13 CH hozc CR?;

Z’ 14N, CH hogc CR’;
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Z'1a CH hogc CRY;

R' 13 flo hodc metyl;

mdt trong s6 R? va R’ 13 halogen, xyano, (C;-Cg)alkyl, halo(C;-Cy)alkyl,
(C;-Ce)alkoxy, halo(C;-Cy)alkoxy, hydroxyl, B(OH),, -COOH, |
halo(C;-C4)alkylC(OH),-, (C;-Cg)alkoxy(C;-Cy)alkoxy, (C1-Cy)alkylSO,-,
(C1-Cy)alkylSO,NHC(O)-, (C;-Cy)alkylC(O)NH-,
((C1-Cy)alkyD)((C1-Cy)alkyl)NC(O)-, (C1-C4)alkylOC(O)-,
(C1-C4)alkylC(O)N(C;-Cylalkyl)-, (Ci-Ca)alkyINHC(O)-,
(C1-Cy)alkoxy(C,-C4)alkyINHC(O)-, (C;-C4)alkoxy(C,-Cq)alkyINHC(O)NH-,
(C1-C4)alkylSO,(Cy-C4)alkyINHC(O)-, (C;-Cy)alkyINHC(O)NH-,
(C1-C4)alkylOC(O)NH-, hydroxy(C;-C4)alkylOC(O)NH-, heteroxycloalkyl c¢6 5
dén 6 canh-C(O)-, heteroxycloalkyl c6 5 dén 6 canh-(C;-C4)alkyl-NHC(O)-,
heteroxycloalkyl c6 5 dén 6 canh-(C;-C,)alkoxy-, xycloalkyl ¢6 3 dén 6 canh,
heteroaryl c6 5 dén 6 canh, hodc heteroaryl c6 5 dén 6 canh-C(O)NH,

trong d6 xycloalkyl c6 3 dén 6 canh, heteroxycloalkyl c6 5 dén 6 canh va
heteroaryl c6 5 dén 6 canh néu trén tlly y dugc thé bing 1 hodc 2 phan tir thé,
mdi phan tir thé nay doc 1ap dugc chon tir nhém bao gdm (C;-Cy)alkyl va
-(Cy-Cy)alkyl-CN;

va nhém con lai trong s6 R? va R’ 13 halogen hoic (C;-Cg)alkyl;

R* 1a flo, clo, hodc metyl;

R’ 13 H hodc metyl;

A 13 phenyl, heteroaryl c6 5 dén 6 canh, hoidc heteroxycloalkyl
¢6 5 dén 6 canh, trong d6 gbc cacbonyl va L dugc thé & vi tri 1,3 trén
vong A;

m 12 0 hodic m 13 1 va R* 14 (C;-Cy)alkyl; va

L 1a O, S, NH, N(CH;), CH,, CH,CH,, CH(CH3;), CHF, CF,,
CH,0, CH,N(CHj3;), CH,NH, hodc CH(OH);

B 14 (C3-Cg)xycloalkyl, phenyl, heteroaryl ¢6 5 dén 6 canh, hoic
heteroxycloalkyl c6 5 dén 6 canh tiry y dugc thé;

trong d6 (Cs-Cg)xycloalkyl, phenyl, heteroaryl c6 5 dén 6 canh,
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hodc heteroxycloalkyl c6 5 dén 6 canh 13 khong duoc thé hodc duogc
thé béng mot hodc hai phén ttr thé, mdi phén tt thé doc 1ap dugc chon
tir halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (C;-Cy)alkoxy,
halo(C;-C4)alkoxy, nitro, va (C;-Cy)alkylC(O)-;

hodc géc -L-B 1a (C5-Cg)alkyl, (C5-Ce)alkoxy,
halo(C3-Cg)alkoxy, (C;-Cg)alkenyl, hodc (C3-Ce)alkenyloxy.
3. Hop chét theo didm 1, hodic mubi dugc dung ciia nd, trong do:

X1a0O;

Y 1a CH, hoac CH,CH,,

Z'1aN, CH hogc CR';

7?13 CH hogc CR?;

7’ 1aN, CH hogc CR’;

Z*1a CH hoic CR%;

R! 14 flo hoac metyl;

mot trong s6RZvaR’1a halogen, xyano, (C;-C)alkyl, halo(C;-C4)alkyl,
(C;-Cg)alkoxy, hydroxyl, B(OH),, -COOH, halo(C;-C4)alkylC(OH),-,
(C;-Cy)alkoxy(C-Cyq)alkoxy, (C1-Cy)alkylSO,-, (Ci-C4)alkylSO,NHC(O)-,
(C1-C4)alkylC(O)NH-, ((Ci-Cy)alky])((Ci-Cs)alky)NC(O)-,
(C;-Cy4)alkylOC(0)-, (C1-C4)alkylC(O)N(C;-Cy)alkyl)-, (Ci-Cy)alkyINHC(O)-,
(C1-Cy)alkoxy(Cy-Cq)alkyINHC(O)-, (C;-Cy)alkoxy(C,-Cy)alkyINHC(O)NH-,
(C1-C4)alkylSO,(C,-Cy)alkyINHC(O)-, (C;-C4)alkyINHC(O)NH-,
(C;-Cy4)alkylOC(O)NH-, hydroxy(C;-C4)alkylOC(O)NH-, heteroxycloalkyl ¢4 5
dén 6 canh-C(O)-, heteroxycloalkyl c6 5 dén 6 canh-(C;-C4)alkyl-NHC(O)-,
heteroxycloalkyl ¢6 5 dén 6 canh-(C;-Cy)alkoxy-, xycloalkyl ¢ 3 dén 6 canh,
heteroaryl c6 5 dén 6 canh, hoic heteroaryl c6 5 dén 6 canh -C(O)NH,

trong do6 xycloalkyl c6 3 dén 6 canh va heteroaryl c6 5 dén 6 canh néu
trén tuy y dugc thé béng 1 hoac 2 ph'?m tt thé mdi phén ttr thé doc 14ap dugc chon
tir nhém bao gdm (C;-Cy)alkyl va -(C;-Cy)alkyl-CN;

va nhém con lai trong s6 R? va R? 13 halogen hoic (C;-Ce)alkyl;

R* 14 flo, clo, hoic metyl;

-248-



25464

R’ 14 H hoic metyl;

A 1a phenyl, heteroaryl c6 5 dén 6 canh, hoic heteroxycloalkyl
¢6 5 dén 6 canh, trong d6 gdc cacbonyl va L duge thé & vi tri 1,3 trén
vong A;

m 12 0 hodc m 14 1 va R* 13 (C;-Cy)alkyl; va

L 14 O, S, NH, N(CHj3), CH,, CH,CH,, CH(CH3), CHF, CF»,
CH,0, CH,N(CH3), CH,NH, hoiac CH(OH);

B 13 (C;-Cg)xycloalkyl, phenyl, heteroaryl c6 5 dén 6 canh, hodc
heteroxycloalkyl ¢6 5 dén 6 canh tuy y duoc thé;

trong d6 (C3-Cg)xycloalkyl, phenyl, heteroaryl ¢6 5 dén 6 canh,
hodc heteroxycloalkyl c6 5 dén 6 canh 1a khong dugc thé hodc dugc
thé béng mot hodc hai phﬁn tt thé, mdi phﬁn ttr thé doc 14p dugc chon
tr halogen, (C;-Cy)alkyl, halo(C;-Cy)alkyl, (Ci-Cy)alkoxy,
halo(C;-C4)alkoxy, nitro, va (C;-C4)alkylC(O)-;

hodc géc -L-B 1a (C5-Cy)alkyl, (C;5-Cg)alkoxy,
halo(C3-Cg)alkoxy, (C3-Cg)alkenyl, hodc (C3-Ce)alkenyloxy.

4. Hop chét theo diém 2, hodc mudi duge dung cua nd, trong do:

X 1a O;

Y 1a CH; hoac CH,CHa;

mdi Z', 7%, 7* va Z" 1a CH; hodc

Z'1a CR' vaméi 7%, Z* va Z* 1a CH; hogc

méi Z', 7%, va 2* 1a CH va Z’ 1 CR’; hodc

méi Z', 7%, va Z* 1a CH va Z* 13 CR?; hodc

méi Z', 7% va 7* 1a CH va Z* 1a CR; hodc

Z'vaZ’1aCH, Z*1a CR% va Z' 1a CR%;

hosicca Z' vaZ* 1aN, 7?13 CH va Z* 1a CH hoic CR*; hoic

Z'1aN, Z*1a CR? va Z’ va Z* 1a CH; hogc

Z'1aN,vaz* 7* vaZ* 1a CH;

R' 13 metyl,

R? 1a clo, brom, -CN, -CH3, OH, B(OH),, CF;C(OH),,
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CH;0CH,CH,0-, 5H-tetrazol-5-yl, pyrazol-3-yl, hodc 5-metyl-1,3,4-
oxadiazol-2-yl;

R? 13 flo, clo, brom, -OCHj;, B(OH),, -COOH, CH3SO»-,
CH;SO,NHC(0)-, CH3C(O)NH-, (CH;),NC(0)-, CH;0C(O)-,
(CH;)C(O)N(CH3)-, HOCH,CH,C(O)NH-, CH;O0CH,CH,NHC(O)NH-,
CH,S0,CH,CH,NHC(0)-, CH;CH,NHC(O)NH-, CH;0C(O)NH-, morpholin-
4-yl-CO-, pyrolidin-1-yl-CH,CH,NHC(O)-, tetrahydrofuran-2-yl-CH,O-,
pyrolidin-1-yl-CH,CH,O-, tetrazol-5-yl, 1-(2-xyanoetyl)-tetrazol-5-yl,
pyrazol-1-yl, pyrazol-3-yl, 1-metyl-pyrazol-3-yl, 1 -metyl-pyrol-4-yl-C(O)NH-
, hodc 5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl;

R* 13 flo hodc metyl;

A 1a furyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, pyrolyl, pyrazolyl, imidazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, tetrazolyl, piperidinyl, pyrolidinyl, phenyl hodc pyridyl;

m 12 0 hogic m 1 1 va R* 1a metyl;

L 12 O, S, N(CH;), CH,, CH,CH,, CH(CHj3), CF,, CH,O, CH,N(CHa),
hodc CH(OH); va

B 14 thien-2-yl, pyrazol-1-yl, 3,5-dimetylpyrazol-1-yl,
4-metylpyrazol-1-yl, 3,5-dimetylisoxazol-4-yl, tetrahydrofuran-2-yl,
morpholin-4-yl, pyridin-2-yl, 2-oxo-pyridin-1-yl, 6-metylpyridin-3-yl,
2-metylpyrimidin-5-yl, cyclopentyl, cyclohexyl, phenyl, 2-metylphenyl,
4-metylphenyl, 2-triflometylphenyl, 2-flophenyl, 3-flophenyl, 4-flophenyl,
2-iodophenyl, 3-bromophenyl, 4-bromophenyl, 4-clophenyl, 2,5-diflophenyl,
2,4-diflophenyl, 3,4-diflophenyl, 3,5-diflophenyl, hodc 4-methoxyphenyl;

hoic -L-B 1a OCH,CH=CH,, -CH,CH,CH,CH,CHp,
-OCH,CH,CH,CHj;, -CH,CH,CHj, hoac -CH,CH(CHs)s.

5. Hop chét theo didm 1, hodic mubi dugc dung ctia nd, trong d6 Y 1a CHa.
6. Hop chit theo diém 2, hoac mudi duge dung cia nd, trong d6 Y la CH,
7. Hop chét theo didm 4, hodc mudi duge dung cia nd, trong d6 Y la CHa.

8. Duoc phém chtra hop chét theo diém 1, hoic mubi dugc dung ciia n6, va mot
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hodc nhiéu ta duge duge dung.
9. Duoc phém chtra hop chét theo diém 2, hodc mubi dugc dung ctia nd, va mot

hoac nhiéu ta duge duoc dung.
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Fig. 2A
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Fig. 3A
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Fig. 4A
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Fig. 6A

Fig. 6B
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