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(57) Sang ché dé cap dén hop chat co cong thirc chung (I):

R
RM= o—</:/<N N SR
)
trong do:

A, R, R!, R?, R3 la nhu duoc xac dinh trong ban mo ta,
va/hodc cac mudi, va/hodc chat dong phan di hinh, va/hodc chat ddng phan 1ap thé, va/hoic
chat dong phan khong ddi quang, va/hoic hydrat, va/hodc solvat, va/hodc cic dang bién
d6i da hinh cta chung.

Ngoai ra, sang ché ciing dé cap dén din xuat diazepino-indol duoc thé c6 cong thirc
chung (I), va cac mudi duoc dung cia chung, ciing nhu dugc pham chira cac hop chat - nay,
hop chét trung gian chtra chung, cting nhu mo6 ta viéc str dung cac hop chét nay dé diéu tri

hodic ngin ngira cac réi loan lién quan dén hoat tinh cta thu thé hormon tip trung melanin
1.
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Linh vue k§ thuat dwge dé cip
Séng ché @ cap dén din xuit diazepino-indol dugc thé c6 cong thirc
chung (I) va mudi dugc dung ciia chiing, ciing nhu dugc phim chira cac hop
chit nay, hop chét trung gian ciia chiing, cling nhu mé ta viée st dung céc hop
| chét nay dé didu trji hodc ngan nglra cac 16i loan lién quan dén hoat tinh cua thu

thé hormon tip trung melanin 1.

Tinh trang k§ thuét ciia sing ché

Hormon tép trung melanin (Melanin-concentrating hormone - MCH),
mdt peptit thin kinh dang vong, gdm 19 axit amin, dwoc mé ta dAu tién trong
tuyén yén cia ca va dwoc phan 1ap tir phan chiét cua né (Kawauchi et al.,
Nature 305: 321-323 (1983)). Sau d6,, MCH duoc xac dinh & dong vét c6 va
cling 14 m{t nonadeca peptit dang vong.

Thu thé MCH dAu tién (ma sau ndy duoc goi 14 MCHR1), 14 thu thé bt
cip v6i protein G (G-protein coupled receptor - GPCR) dugc xéc dinh bing
phuong phép' "dugc ly nghich " (“reverse pharmacological”), ma & dong vat c6
v MCH 1a phéi tir tu nhién cia GPCR doc than (SLC1) . V& sau, mot thy thé
MCH thtr hai (MCHR?2) ciing dugc x4c dinh. O ngudi, c6 thé tim thiy ci hai
loai thu thé phuy, trong khi & loai gdm nhim chi c6 loai MCHRI.

Thu thé hormon tap trung melanin (thu thé hormon tap trung melanin 1 -
MCHRI1) d6ng vai trd quan trong trong viéc diéu hoa sy cin bing ning luong,
su hép thu thirc dn, viéc bu lai thirc &n cling nhu cac hanh vi dinh dudng. Vai
trd cia MCH trong su cn bang ning lwong va su hip thu thirc in clia dong vt
c6 va da dugc nghién ctru tir 1au (Qu et al., Nature 380: 243-247 (1996); Rossi
et al., Endocrinology 138: 351-355 (1997); Shimada et al., Nature 396: 670—
674 (1998)).

Cac noron, tao ra hormon tdp trung melanin (Melanin-concentrating
hormone - MCH), ¢6 thé duogc tim thdy & khu vuc c6 hinh éng ciia ving duéi
ddi, 14 trung tAm tich hop cta sy diéu hoa thé dich than kinh ctia sw cin bang
ndi mé ning luong va cac phan Umg cing thing. MCHRI1 c6 thé tim thiy &
nhiéu viing cta nio va duogc phan b chi yéu & cac khu vuc lién quan dén viée
diéu hoa dinh dudng, sy cin bing ning luong, cim xtc va cing thing.
(Hervieu et al., Eur J Neurosci 12: 1194-16 (2000), Saito et al., ] Comp Neurol
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435: 36-40 (2001), Borowsky et al., Nat Med 8: 825-30 (2002)). The MCH
dugc biéu hién chi yéu & ving dudi ddi bén cling nhu & ving bét dinh dudi
ddi.

O bd gam nhdm, MCH kich thich ddng thoi sw hip thy thirc 3n ciing nhu
su can béng nang lugng (Pissios va Maratos-Flier, Trends Endocrinol Metabol
14: 243-48 (2003); Pissios et al., Peptides 30: 2040-44 (2009)). Su biéu hién
cia MCH ting & dong vat 4n chay va chudt thiéu hut leptin (ob/ob). Khi ding
MCH trong ndo thét (icv — intracerebroventricular) c4p tinh, su hdp thuy thic in
ting dang ké va hoat dong di héa giam. (Qu et al., Nature 380: 243-47 (1996)).
Viéc ding MCH trong no thit mén tinh din dén viéc sy hip thu calo ting va
lam ting dang ké thé trong. Hon thé nita, dong vat dugc diu tri da cho théy -
tuong tu nhu cic triéu chimg trao d6i chit & ngudi — mirc glucoza, insulin va
leptin gia tdng (Gomori et al., Am J Physiol Endocrinol Metab 284: E583-88
(2003)).

Phu hop véi viée loai bé gen MCH (KO) ndy lam cho céc con chudt
khang lai bénh béo phi do ché d6 an ubng (DIO = diet-induced obesity). Céc
con chudt bién dbi gen biéu hién qua mtrc gen MCH 43 ti€u thu hon 10% calo
va ting 12% trong luong hon so voi cac con chudt ddi ching véi ché db #n
giau chit béo. Glucoza huyét cao va tinh khang insulin ciing xut hién, phi hop
v6i tinh trang tién tiéu duong (Ludwig et al., J. Clin. Invest. 107, 379-386
(2001)). Chudt MCHR1 KO c6 sy hip thu thirc n ting 1én mdt chat, nhung c6
kha nang khéng lai bénh béo phi do ché d6 in uéng va sy trao ddi chat cua
ching s& tang 1€n (Shimada et al.,: Nature 396: 670-674 (1998)).

Céc loai gdm nhim duoc diéu tri béng chét dbi khéng MCHR1 44 cho
théy c6 mirc hép thu thirc &n giam va tinh trang trao ddi chét tot hon, dic biét 1a
khi ching dugc dua vio ché d6 #n gidu chit béo (Pissios et al., Peptides 30:
2040-44 (2009); Ito et al., Eur J Pharmacol 624: 77-83 (2009)).

Chét dbi khang MCHR1 c6 thé déng vai trd khéng chi trong viée diéu
chinh thé trong, ma con dé diéu tri ching lo 4u va trAim cam (Smith et al.,
Neuropsychopharmacol 31: 1135-45 (2006); David et al., J Pharmacol Exp
Ther 321: 237-48 (2007); Gehlert et al., J Pharmacol Exp Ther 329:429-38
(2009)).

MCHRI1 ciing tham gia vao qué trinh sinh bénh viém dai trang thuc
nghiém, 1a md hinh dugc xem la c6 li€én quan dén bénh viém rudt & ngudi (vi
du, bénh Crohn). Viéc dung ndi hép khang thé MCHR1 hoic chit dbi khéang

MCHR]1 d6i véi dong vat gam nhim d4 1am giam mirc nghiém trong ctia bénh
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viém dai trang c4p tinh gy ra v& mit thuc nghiém va 1am ting tbc d6 hdi phuc
(Kokkotou et al., Proc Natl Acad Sci USA 105: 10613-18 (2008); Fitzpatrik et
al., AGA Abstracts, Gastroenterology 136 (5 supl 1)A-403 (2009); Ziogas et
al., Am J Physiol Gastrointest Liver Physiol 304: G876-84 (2013)).

MCHRI ciing déng vai trd trong sy phat trién ctia chimg viém rudt cip
tinh ma d3 dwgc ching minh & cac con chudt dugc diéu tri béng doc td C.
difficile A (Kokkotou et al., Gut 58: 34-40 (2009)).

Su d6i khang MCHR1 véi céc chét c6 trong lwong phan tir thip dwoc
xem 13 mdt chién luoc ddy hira hen ding dé diéu tri bénh béo phi, bénh trdm
cam, chimg lo 4u va bénh viém rudt. Cac don yéu ciu cép patent sau lién quan
dn cac chit dbi khang thu th®8 MCH: Tempest et al., W02005/019240;
Washburn et al., WO2008/134480; Suh et al., W02008/140239; Stein et al.,
W02009/009501; Johansson et al., W02010/125390; Christensen et al.,
W02010/141539; Lin et al., WO2011/127643; Oost et al., W02013/131935;
Qin et al., W0O2013/149362; Ahmad et al., W02014/039411.

Do viéc kham pha ra céc thu thé MCH nén mét luong 16n cac hop chét
c¢6 hoat tinh d6i khang dd dugc mo ta. Mac du da c6 mot s6 nghién ctru 1am
sang nhung cé4c cic hop chit trong cic nghién ciru nay déu khong dat dugc tng
dung trong diéu tri, ngay ca cic nghién ctru 14m sang Pha 1 chi dugc thyc hién
voi 6 hop chit. Cac nghién ciru dAu tién dwoc Glaxo Group va Amgen tién
hanh vao nim 2004 véi cac hop chit 1an luot duge goi 1a GW856464 va AMG-
076/071, v6i chi din v& bénh béo phi. Theo nghién ciru giai doan 1b "Béng
chimg vé d6 tin cay” (“proof of confidence”) ctia Bristol-Meyers Squibb
(2011) hop chit BMS-830216 t6 ra 1 bit dong. Theo nghién ctru Pha 1 cudi
cing do Astra-Zeneca dua ra vao thing 3 nim 2014 va di bi chidm dut vao
thang 10. Trong hau hét cac truong hop, déc tinh duge dong hoc kém va viée
gly cam tmg bdi CYP gdy ra sy thét bai clia cac hop chat nay.

US 2014/206696 md ta pyridoindol dwoc thé (1-Azinon) hiru ich lam
cht dbi khang chon loc thy thé ctia hormon human hormon cé dic melanin
(MCH 1), duoc phim chtra cac hop chét nay, va cic phuong phép twong tmg

dé diéu tri bénh béo phi, ching lo lang, tram cdm va ro6i loan tdm than.

Ennis et al., Bioorganic & Medicinal Chemistry Letters, 13(14),2369-
2372 (2003) mo ta sy thiét ké va tdng hop 2,3,4,5-tetrahydro-1H-[1,4]

diazepino [1,7-a] indol, c4c chit twong tw dugc thay thé clia ching va cic din
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xuét biaryl indolin c¢6 ngudn gbc tir d6. Cac hop chét nay 1 hiru ich dudi dang
phdi tir thy thé serotonin.

Can c6 su phat trién cia cic chit d6i khang hormon tip trung melanin,
ma phil hgp dé dung trong diéu tri va/hoic phong ngira bénh béo phi, cac tinh
trang bénh va bién ching lién quan dén bénh béo phi, bénh dai thdo dudng, cac
1di loan chuyén héa, bénh tAm than di kém voi su tdng can, bénh viém rudt, r6i
loan cam Ung, 161 loan lo 4u, rdi loan chu ky thirc-ngu, rdi loan nghién va lam
dung chét.

Ban chit ky thuit ciia sing ché

Vi céc 1y do néu trén, muc dich cta sang ché 13 d& xuit phuong phap
téng hop chit di khang MCHR1 gibng thudc méi va chon loc.

Cac tac gia sang ché da bit ngd phat hién ra ring, din xut diazepino-
indol, dang téng hop, ma chua dugce biét trong cac tai lidu, c6 profin hoat tinh
d6i khang MCHRI.

Cu thé, sang ché d& xuit hop chit c6 cong thic chung (I), cling nhu céc
mudi, chit ddng phén 1ap thé, chit ddng phan di hinh, chit déng phan khong

61 quang, hydrat, solvat, va céc dang bién dbi da hinh ctia chiing;

R
R A 0
\ = \
R1 — 0 / N N\”/NhR
Cong thire chung (I)

trong do:
A 14 CH hoéc nguyén tir nito;
R 14 nguyén tir hydro hodc halogen hodc nhom alkyl mach thing hodc mach
nhanh c6 1 dn 6 nguyén tir cacbon;
R' 14 nguyén tir hydro hodc halogen hogic

nhém alkyl mach thing hodc mach nhanh c6 1 dén 6 nguyén tir cacbon,
hoac

nhém alkoxy mach thing hoic mach nhénh c6 1 dén 6 nguyén tir
cacbon, hodc

nhém haloalkyl mach thing hoic mach nhéanh c6 1 dén 6 nguyén tir
cacbon dugc halogen héa mot 14n hodc nhiéu lan;

R? 14 nguyén tir hydro hoic halogen hodc
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nhém alkyl mach thallng hodc mach nhanh ¢6 1 dn 6 nguyén tir cacbon,
hodc

nhém alkoxy mach théng hosic mach nhanh c6 1 dén 6 nguyén tu
cacbon, hodc ‘

nhém haloalkyl mach théng hodc mach nhanh c¢6 1 dén 6 nguyén tu
cacbon dugc halogen h6a méot 14n hodc nhiéu 1an;
R? nghia 13 nguyén tir hydro hodc halogen hoic

nhém alkyl mach thing ho-ac mach nhanh c¢6 1 dén 6 nguyén tir cacbon,
hoac

nhém alkoxy mach thing hodc mach nhanh cé 1 dén 6 nguyén tir cacbon
hodc

nhém haloalkyl mach thing hosic mach nhénh c¢6 1 dén 4 nguyén tir
cacbon dugc halogen h6a mot 14n hodc nhiéu 1an;
R® nghiia 13 hydro hotic |

nhém alkyl mach thing hodic mach nhanh c6 1 dén 6 nguyén tir cacbon,

tuy ¥ duge thé bang nhém C;-Cg xycloalkyl, hodc

nhém haloalkyl mach thﬁng hodc mach nhénh c¢6 1 dén 6 nguyén tir
cacbon dugc halogen h6a mot 14n hodc nhiéu 14n; hoic

nhém C;-Cg¢ xycloalkyl, hodc

nhém alkanoyl mach thing hodc mach nhanh c¢6 1 dén 6 nguyén tir
cacbon.

Séang ché ciing dé xuit dugc pham chira hop chét cé cong thirc chung (I).

Theo phuong 4n khac nira, hop chét c6 cong thire chung (I) theo sang
ché hoic duge phém chtra chiing cé thé dugc st dung dé diéu'tri va/hodc ngan
ngira bénh béo phi, c4c tinh trang bénh va bién ching ctia nhiéu bénh 1y xay ra
dong thoi lién quan dén bénh béo phi, bénh dai thao dudng, cac réi loan trao
ddi chat, bénh tAm than di kém véi sy ting can, bénh viém rudt, rdi loan cim
g, rbi loan lo 4u, 1i loan chu ky thirc-ngu, r6i loan nghién va lam dung chét.

Sang ché ciing mé ta viéc sir dung hop chét c6 cong thirc chung (I) dé
bao ché duoc phim, ma c6 thé dugc sir dung dé diéu tri va/hodc ngin ngira
bénh béo phi, c4c tinh trang bénh va bién ching ctia nhidu bénh 1y xay ra dong
thoi lién quén dén bénh béo phi, bénh dai thdo dudng, céac 1di loan trao d6i
chét, bénh tdm than di kém véi su tdng can, bénh viém rudt, rdi loan cam tUng,

101 loan lo au, roi loan chu ky thire-ngu, rdi loan nghién va lam dung chat.

M0 ta chi tiét sang ché
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Sang ché d& xuit hop chét c6 cong thic chung (1), ciing nhu cic mudi,
chat ddng phan l4p thé, chit ddng phan di hinh, chit ddng phan khong ddi
quang, hydrat, solvat, va cic dang bién ddi da hinh cua chiing:

R
R A 0
\ / =~ 3
e %e s
Cong thire chung (f)

trong do6:
A nghia 13 CH hodc nguyén tir nito;
R nghia 14 nguyén tir hydro hoic halogen hoic nhém alkyl mach thing hoic
mach nhanh ¢6 1 dén 6 nguyén tir caébon;
R' nghia 1 nguyén tir hydro hoic halogen hoic

nhém alkyl mach thang hoic mach nhanh c6 1 d&n 6 nguyén tir cacbon,
hodc .

nhém alkoxy mach thing hoic mach nhanh c¢6 1 dén 6 nguyén tir
cacbon, hoac

nhém haloalkyl mach thing hoic mach nhanh ¢6 1 dén 6 nguyén tir
cacbon dugc halogen héa mdt 14n hodc nhiéu 14n;
R? nghia 12 nguyén tir hydro hoic halogen hoic

nhém alkyl mach thang hodic mach nhanh c6 1 dén 6 nguyén tir cacbon,
hoic

nhém alkoxy mach thing hodc mach nhénh ¢6 1 dén 6 nguyén tir cacbon
hodc :
nhém haloalkyl mach thing hodc mach nhanh c¢6 1 dén 4 nguyén tir
cacbon dugce halogen hda mat 14n ho#c nhiéu lén;
R? nghia 13 hydro hoic

nh6m alkyl mach thing hoic mach nhanh c6 1 d&én 6 nguyén tir cacbon,

tuy y duoc thé bing nhém C;-Cg xycloalkyl, hoic

nhém haloalkyl mach thing hoic mach nhanh c¢6 1 d&n 6 nguyén tir
cacbon dugc halogen héa mot 14n hozic nhiéu 14n; hoic

nhom C;-Cq xycloalkyl, hodc

nhém alkanoyl mach thing hosic mach nhanh c¢6 1 dén 6 nguyén tir

cacbon.



29731

Céc tac gia sang ché luu ¥ ring thuat ngir "nhém alkyl" khi duoc sir
dung trong ban mé ta nay ding dé chi nhom alkyl mach thing hodc mach
nhanh ¢6 1 dén 6 nguyén tir cacbon.

Thuét ngir “alkoxy” khi dugc sir dung trong ban mé ta ndy ding dé chi
nhom —O-alkyl, trong d6 nhém alkyl nghia 1a nhu dugc xéc dinh trén day.

Thuit ngt “nguyén t& halogen” khi dugc stir dung trong badn md ta nay
ding dé chi, vi dy, flo, clo, brom hoic iot, tt hon 1a flo, clo hoidc brom, tét hon
. nira 1a flo hoac clo. —

Thuat ngit “xycloalkyl” hodc “C;-C¢ xycloalkyl” khi dugce st dung trong
ban mo ta nay ding dé chi nhém vong cacbon hoa tri mdt ¢ 3 dén 6 nguyén tir
cacbon, tt hon 12 3 dén 5 nguyén tir cacbon, vi du, nhém xyclopropyl,
xyclobutyl, xyclopentyl va xyclohexyl, nhom xyclobutyl va xyclopropyl dugc
déc biét uu tién.

Thuat ngir “haloalkyl” hodc “nhém C1-C6 haloalkyl” khi dugc st dung

trong ban mo ta nay dung dé chi cac nhém alkyl nhu vdy, ma dugc thé bing
mot hodc nhidu nguyén tir halogen, tot hon 13 bang nguyén tir flo. Cac nhém
halogen-(alkyl mach ngin) 13, vi du, cdc nhém -CF;, -CHF,, -CH,CI,
-CH,CH,F, -CH,CF;, -CH(CF3),, -CF,-CF; cling nhu cac nhom duge mo ta cu
thé trong phan Vi du thuc hién sang ché.
Thuét ngir “alkanoyl” khi duge sir dung trong ban md ta nay ding dé chi nhém
alkyl-C(O)—, trong d6 thudt ngtt “alkyl” cé nghia nhu dugc x4c dinh trén day
va nhém “alkyl” duoc lién két don véi nguyén tir cacbon ciinhém —C(O)—
cacbonyl.

Nhém hop chét duge wu tién bao gdm cac hop chit c6 cong thirc chung
(I) trong d6 R® nghia 1a: ‘

- nguyén tr hydro hodc nhom axetyl,

- Nhém alkyl mach thing hoic mach nhanh c6 1 dén 4 nguyén tir

cacbon, tuy y duoc thé bing nhém C;-Cg xycloalkyl,

- nhém C;-Cg xycloalkyl, hodic

- nhém haloalkyl mach thing hoic mach nhanh c6 1 dén 4 nguyén tir

cacbon.

Nhém hop chét duoc wu tién hon nita bao gbm cac hop chit c6 cong
thirc chung (I) trong d6 R? nghia 13:

- nguyén tir hydro,
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- Nhém alkyl mach thing hoic mach nhanh c6 1 dén 4 nguyén tir
cacbon, tuy y duoc thé bang nhém C;-C, xycloalkyl hoic flo nguyén
tr, hodc

- Nhom C;-C4 xycloalkyl.

Nhém hop chat duge vu tién hon nira bao gém cac hop chéit c6 cong
thirc chung (I) trong d6 R’ nghia 13 nhém metyl, etyl, isopropyl,
xyclopropylmetyl, xyclobutyl hodc floetyl nhommetyl, etyl, isopropyl,
xyclopropylmetyl, xyclobutyl hoic floetyl, tt nhit 13 nhém isopropyl hoé;:
xyclopropylmetyl.

Nhém hop chit duge wu tién bao gdm cac hop chét c6 cong thirc chung
(1) trong d6 R* nghia 13 nguyén t hydro hoic halogen hodc nhém triflometyl
hoac alkyl C;-C;, tdt hon nira 1a nguyén tr hydro, flo hodc clo hodc nhém
metyl, t6t nhét 12 nguyén tir hydro.

Nhém hop chit duge vu tién hon nita bao gdbm cac hop chit c6 cong
thirc chung (I) trong dé R! nghia 1a:

- nguyén tr hydro hodc halogen,

- Nhém alkyl mach thing hodc mach nhénh c6 1 dn 4 nguyén tir

cacbon, tuy ¥ dugc thé bing mét hodc nhiéu nguyén tir halogen hoic

- Nhom C;-C; alkoxy.

Nhém hop chit duge vu tién hon nita bao gdm cac hop chat cé cong
thirc chung (I) trong &6 R’ nghia 13 nguyén tir hydro, flo hoic clo hoic nhém
metoxy hoic triflometyl, tot hon nita 14 nguyén tir hydro, flo hoic clo.

Nhém hop chét dugc vu tién khac nira bao gdm cic hop chét cé cong thirc
chung (I) trong d6 t&t hon 14 R nghia 12 nguyén tir hydro.

Nhém hop chét duoc vu tién bao gdbm cédc hop chit c6 cong thire chung
(I) trong d6 R nghia 12 nguyén tir hydro va R' 1a nguyén tir clo.

Nhém hop chit duge wu tién hon nita bao gdm cac hop chét ¢ cong
thirc chung (I) trong d6 cac phuong an dugc wu tién néu trén vé cac phan tir thé
1§ , Rz, Rl, R tuy y dugc két hop. Theo cac phuong &4n dugc uu tién theo sdng
ché nghia ctia phén tir thé A c6 thé hoic 13 nhém CH hodc nguyén tir nito. Su
két hop tuy ¥ clia cac phuong 4n dugc wu tién hon hodc dugc vu tién nhit néu
trén vé cac ph?m tor thé R>, R”Z R, R cling bao gdm céc nh(')m hop chét dugc vu
tién hon va dugc wu tién nhét c6 coéng thirc chung (I).

Nhém hop chit duoc wu tién bao gdm, vi du, hop chit c6 cong thirc

chung (I) sau va cac muoi dugc dung ctia ching:
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4-[(5-clo-pyridin-2-yl)metoxy]-1-{1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-
ajindol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-etyl-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-
aJindol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-flo-pyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-
aJindol-9-yl]-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(4-flo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(4-clo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(2-flo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino| 1,7-a]indol-9-yl]-
4-[(5-clo-pyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on
4-(benzyloxy)-1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[1,7-
aJindol-9-yl]-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-[3-(xyclopropylmetyl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-xyclopropyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-xyclobutyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on _
4-[(5-clo-pyridin-2-yl)metoxy]-1-[ 1 1-metyl-3-(propan-2-yl)-1H,2H,3H,4H, 5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on

Thuat ngir “mubi dugc dung” khi dugc sir dung trong ban mo ta nay
dung dé chi cac mudi cong axit hodc bazo ciia hop chét c6 cong thirc chung )
ma duy tri hoat tinh sinh hoc va dic diém dic trung cta hop chét gbc, va ma ¢
thé dugc tao thanh véi céc axit hitu co hodc v6 co hodic cic bazo hitu co hodc
v6 co khong ddc thich hop. Cac mubi cdng axit co thé dugc tao ra tir cac axit

v0 co nhu, vi dy, axit clohydric, hydro bromua, hydro iodua, axit sulfuric, axit
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sulfamic, axit phosphoric, axit nitric va axit pecloric, cling nhu tir cac axit hitu
co nhu, vi du, axit axetic, axit propionic, axit benzoic, axit glycolic, axit
phenylaxetic, axit salixylic, axit malonic, axit maleic, axit oleinic, axit pamoic,
axit palmitic, axit benzensulfonic, axit toluensulfonic, axit metansulfonic, axit
oxalic, axit tartric, axit sucxinic, axit xitric, axit malic, axit lactic, axit glutamic,
- axit fumaric va c4c axit twong tir. Cac mudi cong bazo c6 thé dugc tao thanh, vi
du, tr amoni-, kali-, natri- vd amoni hydroxit bac bén nhu, vi du,
tetrametylamoni hydroxit. . . |
Hop chét c6 cong thirc (I) theo sang ché c6 thé dugc tdng hop theo trinh

tu phan tng duoc md ta trén So dd 1.

BOC
N . _BOC
o - o
Br Br X \/ —
RN\ NH
1 2 Uc/@

i /T NR
R ///A\ N
w/\o //N 4

So dd 1.

Trir khi ¢6 quy dinh khéc, nghia ciia cic phan tir thé 13 nhu dugc mo ta
cho cong thire chung (I). '

San pham trung gian c6 céng thirc (2) thu dugc tir hop chét c6 cong thirc
(1) [Bioorganic & Medicinal Chemistry Letters 13 (2003) 2369-2372; hop chét
c6 cong thire (13)] bing cach cho né phan tmg véi chit oxy hoa, tot hon I3
béng 5,6-dixyano-2,3-diclo-1,4-benzoquinon trong dung moi tro, t5t hon 1a
trong tetrahydrofuran, ¢ nhiét d§ trong phong hodc trong diéu kiéﬁ phan ing
lanh, tét hon 1a & 0°C.

Hop chit c6 cong thuc chung (I), trong d6 R’>=H, R’=tert-
butoxycacbonyl, duogc tbng hop bing cich cho hop chit c6 cong thirc (2) phan
tmg v&i hop chét c6 cong thirc chung (3) véi su ¢6 mit cia chit xuc tac, tot
hon 1a ddng(I) iodua, bazo, tot hon 14 kali cacbonat hoic xesi cacbonat, phéi tr,
t6t hon 13 trans-N,N’-dimetylxyclohexan-1,2-diamin, trong diéu kién phan tng

néng, ot hon 1a & 110°C, trong dung mdi tro, tot hon 1a trong toluen. Khi
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R’=H, va R’=tert-butoxycacbonyl cac hop chit cé cong thirc chung (I) trong d6
R3=H thu dugc sau khi loai b nhém bao vé. Khi R>=H va R*=H céac hop chit
c¢6 cong thirc chung (I) trong d6 R*=alkyl hodc haloalkyl thu dugc biang cich
khir alkyl héa, alkyl héa hodc haloalkyl héa. Khi R%=H, v R>=H cAc hop chét
c¢6 cong thirc chung (I) trong d6 R*=axyl thu dugc bing cach axyl héa. Khi
R’=H, va R*=alkyl hoic haloalkyl c4c hop chét c6 cong thirc chung (I) trong d6
R’=halogen thu dugc béng cach halogen hoa. Khi R’=iot, va R*=alkyl c4c hop
chit c6 cong thirc chung (I) trong d6 R*=alkyl thu dirgc bing cach phan ung
ngiu hop chéo duge xtc tic bang paladi.

Hop chét c6 cong thire chung (3), cAn dé tdng hop hop chét ¢ cong thirc
chung (I) theo sang ché, dugc tdng hop theo trinh tu phan tmg duge md ta trén

So dd 2.
A
) Non

1
R 5

: : o
) ) J
o ./ Npt-0 R{\ /] Npt-0 R«(\ /@NH
N _— </ (e} _ 1// 0 —
I/l = R
o
6 3

5

R

N

R
4

So d6 2

Hop chét ¢6 cong thirc (4) dugc cho phan tmg véi hop chit c6 cong thirc
(5) trong didu kién chuyén pha, véi su c6 mit ctia cht xuic tac chuyén pha, tdt
hon 1a benzyltrietylamoni clorua va bazo, t6t hon 1a natri hydroxit, trong hdn
hop chira nuéc va dung méi tro, t5t hon 1a diclometan, & nhiét d6 ndm trong
khoang tir nhiét d9 trong phong dén nhiét d6 hdi luu, tot hon 12 & nhiét d¢ trong
phong, dé tao ra hop chét trung gian c6 cong thirc chung (6). Hop chét trung
gian ¢ cong thirc chung (3) dugc téng hop bing cach cho hop chét c6 cong
thirc chung (6) phan ing véi axetic anhydrit & nhiét do hdi lwu, sau d6 véi
metanol va etyl axetat & nhiét 6 ndm trong khoang tir nhiét do trong phong
dén nhiét d6 hdi luu, tt hon 13 & nhiét @ hoi luu.

Chét phan tmg can cho cac phan tng néu trén va chi tiét vé& cac budc
tén_g hop dwgc md ta trong phan Vi du thuc hién sang ché.

Mot phuong 4n cia sang ché 13 hop chét trung gian méi c6 cong thirc
(2), tert-butyl 9-bromo-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-3-
carboxylat, dugc tdng hop trong quy trinh téng hop hop chit c6 cong thirc
chung (I).
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Sang ché ciing d& xuit duoc phdm c6 hoat tinh d6i khang thu thé
hormon tip trung melanin 1, chtra hop chét c6 cong thirc chung (I) hodic mudi
ctia chiing dudi dang hoat chét vé6i lugng hiru hidu c6 tac dung diéu tri ciing véi
mot hodc nhiéu cac ta dugc va/hodc dung mdi dugc dung.

Dugc phdm c6 thé & cac dang don lidu chira lugng d3 dwgce xac dinh
truée ciia hoat chit. Liéu luong nay c6 thé chira lwong hiru hiéu c6 tic dung _
diéu tri ctia hop chéit cé cong thirc chung (I) hodc mudi cia ching hoic phan
tram nhit dinh cta luong hiru hiéu c6 tac dung diéu trj theo cach sao cho cac
dang don liéu nay dé dung lip lai c6 thé duoc ding trong mét khoang thoi gian
nhét dinh dé dat dugc lidu lugng c6 tic dung diéu tri mong mudn. Cac dang
don liéu dugc wu tién 13 cac dang don lidu chira liéu luong hing ngay hodc
dudi lidu hodc — nhu d3 duoc dé cap trén diy — phan trim nhét dinh ciia hoat
chét. Hon thé nita, cac dugc phém ndy c6 thé dugc bao ché trong dugc khoa bét
ky bing cac phuong phép da biét. -

~ Thuat ngit “lvong hiru hiéu c6 tac dung didu tri” khi dugc str dung trong
ban md ta ndy ding dé chi lvong hoat chit — dugc so sanh véi dbi trong, ma
khong tiép nhédn lugng nhu vdy — ma thu dugc viéc diéu tri, chita tri, ngédn ngura
hodc tién trién cai thién cua sy dau m hodc tinh trang bénh ly hodc tac dung
phu, hoic e ché mirc d6 tién trién cua sy dau ém hoic tinh trang bénh ly.
Thuét ngit ndy ciing bao gdm luong hitu hiéu cin dé cai thién cac chirc ning
sinh 1y hoc binh thudng. Trong cac tng dung diéu tri, hop chit c6 cong thirc
chung (I) hodic mudi cia ching cé thé dugc dung véi lugng hitu hiu c6 tac
dung diéu tri dudi dang dugc chét hodc hoat chét chua bao ché c6 thé duogc bao
ché dué6i dang thube.

Luong hiru hiéu ¢6 tac dung diéu tri chinh x4c ciia hop chét theo séng
ché hodc mudi ciia ching tiy thudc vao mét vai yéu t6, bao gdbm — nhung
khong chi giéi han & — d6 tudi va thé trong cta ddi tuong dugc diéu tri (bénh
nhan), dang va mirc nghiém trong cta bénh 1y cin dwoc diéu tri, loai dugc
pham/thubc va duong ding.

Hon nita, sang ché md ta phuong phéap diéu tri va/hodc ngin ngira cac
rdi loan hodc cac tinh trang bénh ly li€n quan dén hoat tinh cia thu thé hormon
tap trung melanin 1, viéc didu tri nhu vdy bao gdbm buéc dung lugng hiru hidu
c6 tac dung diéu tri ctia hop chét c6 cong thirc chung (I) hodc mudi ciia ching
c6 thé ding dugc trong didu tri dudi dang nhu vy hozic két hop v6i chit mang
va/hodc dung mdi c6 thé dung dugc trong diéu tri du6i dang dugc phdm cho
dbi tuong can diéu tri, tbt hon 1a cho dong vat co6 vu, t5t hon nira 1a nguoi. Tét
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hon 13, cac phuong phép néu trén dugc sir dung dé diéu tri va/hodc ngan ngira
cac bénh 1y hodc tinh trang bénh 1y lién quan dén chic ning cua thu thé
hormon tip trung melanin 1, nhu bénh béo phi, cic tinh trang bénh va bién
chimg ctia nhiéu bénh 1y xay ra ddng thoi lién quan dén bénh béo phi, bénh dai
thdo dudng, cac réi loan trao dbi chét, bénh tdm thin di kém véi su ting cAn,
bénh viém rudt, rdi loan cam tng, 161 loan lo 4u, réi loan chu ky thirc-ngi, roi
loan nghién va lam dung chét.

» Thuét ngir “diéu tri” khi dugc st dung trong ban mé ta ndy ding dé chi
viéc ngin ngira va 1am thuyén giam tinh trang bénh Iy cu thé, khir bo hoic 1am
giam mot hodc nhiéu tridu chimg ca tinh trang bénh 1y, 1am cham hoic khir bd
s tién trién cta tinh trang bénh 1y, va ngin ngira hodc tri hodn su xuét hién lai
cua tinh trang bénh ly & bénh nhan hodc dbi tugng dugce chén doan hoic da
méc bénh trude d6. Viéc phong bénh (hoic ngin ngira, hodc tri hodn bénh 1y)
c¢6 thé dat dugc bing cach cho st dung thudc theo cach gidng hoic tuong tu,
nhu trong trudng hop cua bénh nhan mic bénh 1y hoic tinh trang bénh 1y 3 rét.

Sang ché mo ta viéc diéu tri dbi tuong, t6t hon 1a dong vat co6 vu, t5t hon
nita 12 ngudi méc bénh béo phi, cic tinh trang bénh va bién ching cia nhiéu
bénh ly xay ra ddng thoi lién quan dén bénh béo phi, bénh dai thio dudng, cac
r6i loan trao ddi chét, bénh tdm thin di kém véi sy ting can, bénh viém rudt,
r6i loan cam tmg, réi loan lo 4u, r6i loan chu ky thire-ngu, 16i loan nghién va
lam dung chit hodic két hop ciia cac bénh Iy ndy. Viéc diéu tri nhu vdy bao gdbm
buéc cho dbi tuong can didu tri, tot hon 13 dong vat c6 vi, t6t hon nita 13 ngudi
ding lugng hitu hiéu c6 tac dung didu trj ciia hop chit cé cong thirc chung (I)
hodic mubi cta chung. Viée diéu tri nhu vay ciing ¢6 thé bao gdm budc cho dbi
tugng cin diéu tri, tbt hon 1a dong vat ¢6 vi, tét hon nita 13 ngudi dung lugng
hiru hiéu c6 tic dung diéu tri cta duge phdm chira hop chét c6 cong thirc chung
(I), hodic mudi cia ching.

Thuat ngit “luvong hiru hi€u” khi dugc sir dung trong ban mo ta nay dung
dé chi lvong thudc hoic hoat chit ma du, & dbi tugng ma né dugce dung, dé gay
ra dap ung sinh hoc hogic dap tmg thudc ciia mé, hé, dong vat (bao gdm ngudi)
dang dugc tim kiém, vi du, béi nha nghién ciru hoidc bac sy 14m sang.

Céc hop chit theo sang ché c6 thé duge ding bing duong dung thich
hop bét ky, vi du, qua dudng miéng, qua truc trang, qua da, duéi da, ding khu
trt, trong tinh mach, trong co, hoidc qua dudng midii.

Dugc phim theo sang ché c6 thé dugc bao ché theo nhidu cach, vi du,

duéi dang vién nén, vién nang, dang bot, huyén phu, nhii twong, dung dich, xi-
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rd, khi dung (v6i chit mang rin hodc 16ng) vién nang ciing hodc mém, vién thubc
dan, ti€ém & dang vo trung.

Ta dugc dugc dung co thé 13, vi du, cac dang sau: tinh bgt, xenluloza, bjt
talc, glucoza, lactoza, gelatin, mach nha, bt gao, da phén, silikagel, magie stearat,
natri stearat, glyxerin monostearat, natri clorua, sita giy dang kho, glyxerin,
propylenglycol, nuéc, etanol va cac dang tuong tu. Cac duogc chét thich hop, vi du,
chét bao quan, chét 1am n dinh, chét tao 4m hoiic chéit nhii héa, cac mubi dé didu
chinh ap suét thdm loc, dung dich dém, va cac dugc chét twong tu c6 thé dugc bd
sung vao dugc pham.

Céc chit bd trg va chit mang thich hgp cling nhu cic phuwong phap didu ché
dugc phim 1 da biét dbi véi ngudi c6 hiéu biét trong linh vuc nay hodc c6 thé
duoc tim thdy trong tai liéu.

Vi du thyce hién sang ché

Céc vi du sau dugc du dinh chi nham muc dich minh hoa va khong gi¢i han
pham vi clia séng ché theo cach bit ky.

Tir phan mb ta trén day va cac vi du ngudi c6 hiéu biét trong linh vuc nay
s& hiéu duogc nguyén 1y co ban cla sang ché va c6 th8 tién hanh cac thay d6i va cai
bién nhét dinh ma khong 1am thay dbi cac ddu hiéu va ndi dung co ban cta sing
ché @ phu hop theo séng ché cho cac ing dung va cac diéu kién khac nhau. Do
d6, sang ché khong chi gi6i han & cac vi du sau, ma pham vi cua sing ché duoc
xéc dinh bdi cac diém yéu ciu bao ho sau day.

N6i chung, hop chét c6 cong thirc chung (I) cb thé duoc téng hop theo hiéu
biét ctia ngudi c6 hidu biét trong linh vic ndy va/hodc theo céc phwong phap duge
md ta trong phin Vi du thuc hién sang ché va/hodc bang cac quy trinh twong ty.
Céc dung mdi, nhiét 4o, 4p sudt va céc didu kién phan tng khéc c6 thé dugc xac
dinh mot cach dé dang bdi ngudi co hiéu biét trong linh vuc ndy. Nguyén liéu ban
d4u 12 sin c6 trén thi trudng va/hodc co thé dugc didu ché theo cac phuong phép
trong tai liéu. Trong qua trinh tbng hop cic hgp chét, cac phuong phép két hop
ciing ¢6 thé dugc sir dung, vi dy, trong truong hop khi nhém chirc cua cac sén
phim trung gian thu dugc 1a thich hop dé dung trong phuong phéap nay.

Dit liéu phé khéi va 'H NMR cua cac vi du dugc dua ra trong tAt ca cac
trudong hop.

Vi du tham chiéu 1
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tert-butyl 9-bromo-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat
(a) Téng hop tert-butyl 1H,2H,3H,4H,5H,11H,11aH-[1,4]diazepino[1,7-
alindol-3-carboxylat

Dung dich chta 3,4 g (18mmol) 1H,2H,3H,4H,5H,11H,11aH-
[1,4]diazepino[1,7-a]indol [WO0172752 Vi du 1, buéc 6] trong 170mL
diclometan 3,8mL (27,09mmol) trietylamin dugc bd sung, sau d6 dung dich
chuta 4,73 g (21,67mmol) di-fert-butyl-dicacbonat trong 25mL diclometan dugc
bd sung ttmg- giot & 0°C. Hén hop phan g dugc khudy & nhiét do trong phong
trong 3,5 gid, sau d6 150mL dung dich NaHCO; bao hoa dugc bd sung, cac
pha duoc tach va pha nuéc duge chiét bing 2x50mL diclometan. Cac pha hiru
co gom lai dugc rra béng 50mL dung dich nudc muéi, duoc 1am kho trén
Na,SO,4 khan, dugc loc va duge ¢o cd trong chan khong. San phém thd dugc
tinh ché bing sic ky c6t nhanh bing cach st dung Kieselgel 60 (0,040-0,063
mm) 1am chét hép thu (Merck) va hdn hop chira hexan va etyl axetat véi ty 18
4:1 1am dung moi rira giai dé tao ra 4,88 g (hidu sudt 94%) tert-butyl
1H,2H,3H,4H,5H,11H,11aH-[1,4]diazepino[ 1,7-a]indol-3-carboxylat. MS (EI)
289,2 [M+H]".
(b) Téng hop tert-butyl 9-bromo-1H,2H,3H,4H,5H,11H,11aH-
[1,4]diazepino[ 1,7-a]indol-3-carboxylat

Dung dich chira 4,87 g (16,9mmol) tert-butyl
1H,2H,3H,4H,5H,11H,11aH-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du
tham chiéu 1, budc (a)] trong 160mL axetonitril dung dich chia 3 g
(16,9mmol) N-bromo-sucxinimit trong 45mL axetonitril dugc bd sung timg
giot & 0°C. Hon hop phan tng dugce khudy & nhiét d6 trong phong trong 2,5
gi®, sau d6 1mL axeton dugc bd sung, tiép tuc khudy trong 5 phit, sau dé6 hdn
hop phén tmg dugc cd trong chan khéng. Phan cin dugc tinh ché bang sic ky
cot bing cach sir dung Kieselgel 60 (0,040-0,063 mm) lam chit hdp thu
(Merck) va hén hop chira xyclohexan va axeton véi ty 1& 95:5 1am dung moéi
rira gidi d tao ra 4,96 g (hidu suit 80%) tert-butyl 9-bromo-
1H,2H,3H,4H,5H,11H,11aH-[1,4]diazepino[ 1,7-a]indol-3-carboxylat. MS (EI)
367,1 [M+H]".
(c) Tong hop tert-butyl 9-bromo-1H,2H,3H,4H, 5H-[1,4]diazepino[ 1,7-a]indol-
3-carboxylat

Dung dich chta 495 g (13,5mmol) tert-butyl 9-bromo-
1H,2H,3H,4H,5H,11H,11aH-[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du
tham chiéu 1, buéc (b)] trong 120mL tetrahydrofuran 3,37 g (14,8mmol) 5,6-
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dixyano-2,3-diclo-1,4-benzoquinon dugc bd sung thanh timg phan nhé & 0°C,
sau d6 hén hop phan tmg duge khudy & 0°C trong 45 phut. 320mL dung dich
nuée natri hydroxit 2 M dugce bd sung vao hdn hop phan tmg, cac pha duge
tach va pha nudc duoc chiét biang 3x120mL etyl axetat. Cac pha hifu co gom
lai dugc rra b?xng 2x60mL nudc, 1x120mL dung dich nuéce mudi, sau d6 dugc
lam kho trén Na,SO,4 khan, dugc loc va dugc c6 trong chan khong. San phém
thd dugc hoa tan trong 25mL etanol & nhiét do hdi luru, sau d6 san phém rén
dugce tdch ¢ nhi€t do trong i)h(‘)ng dugc loc, dugc rira béng etanol va hexan va
duoc 1am kho dé tao ra 4,05 g (hiéu sudt 82%) hop chit néu & d& muc nay. MS
(EI) 387,0 [M+Na]".

Vi dy tham chiéu 2
4-[(2-flobenzyl)oxy]pyridin-2(1H)-on
(a) Téng hop 4-[(2-flobenzyl)oxy]pyridin 1-oxit

Dung dich chta 7,74 g (61,4mmol) ruou 2-flo-benzylic va 8,6 g
(61,4mmol) 4-nitro-pyridin-N-oxit trong 140mL diclometan 0,392 g
(1,72mmol) benzyltrietylamoni clorua va 81mL dung dich nuéc NaOH 9 N
duoc bd sung & 0°C. Hon hop phan tmg dugc khudy & nhiét do trong phong
qua dém. Sau khi bd sung diclometan va cic pha nuéc duogc tach, pha nuéc
duogc chiét hai 1an bing diclometan, cic pha hitu co gom lai duge 1am khé trén
Na,SO4 khan, dugc loc va dugce c6 trong chan khong. San phém tho duoc hoa
tan trong 350mL etyl axetat & nhiét d6 hdi Iuu, sau d6 san phdm ran dugc tich
& nhiét do trong phong dugc loc, dugce rira bing etyl axetat lanh va dugc 1am
kho dé tao ra 7,85 g (hidu sudt 58%) 4-[(2-flobenzyl)oxy]pyridin 1-oxit. MS
(EI) 220,1 [M+H]".
(b) Téng hop 4-[(2-flobenzyl)oxy]pyridin-2(1H)-on

Hdn hop chtra 7,85 g (35,8mmol) 4-[(2-flobenzyl)oxy]pyridin 1-oxit [Vi
du tham chiéu 2, buéc (a)] va 125mL (1,33 mol) axetic anhydrit dugc hdi luu
trong 4 h, sau d6 dugc c6d trong chan khong. 142mL etyl axetat va 28mL
metanol dugc bd sung vao phén cin va hdn hop thu duoc nhu vay duge khudy
& nhiét d6 hdi hru trong 1 gid, sau d6 duoc cb trong chan khéng. 63mL etyl
axetat ﬁuqc bd sung vao phan cin va huyén phi thu duoc nhu vy dugc khudy
& nhiét d6 trong phong qua dém. Nguyén lidu rin duoc loc, dugc rira bang etyl
axetat lanh va dugc lam kho. San phém thd dugc tinh ché bz“mg séc ky cot
nhanh bing cach sir dung Kieselgel 60 (0,040-0,063 mm) lam chat hip thu

(Merck) va hdn hop chira diclometan va metanol véi ty 1& 10:1 1dm dung méi
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rira giai dé tao ra 2,95g (hiéu suét 37%) hop chit néu & dé muc niay. MS (EI)
220,1 [M+H]". |

Vi dy tham chiéu 3
4-[(4-metoxybenzyl)éxy]pyridin—Z(1H)-on _
(a) Téng hop 4-[(4-metoxybenzyl)oxy]pyridin 1-oxit

Dung dich chta 7,87 g (56,96mmol) rugu 4-metoxy-benzylic va 7,98 g
(56,96mmol) 4-nitro-pyridin-N-oxit troﬁg 130mL diclometan 0,363 g
(1,59mmol) benzyltrietylamoni clorua va 75mL dung dich nuéc NaOH 9 N
duoc bd sung & 0°C. Hon hop phan tng dugc khudy & nhiét do trong phong
qua dém. Sau khi bd sung diclometan va cac pha nuéc duge tach, pha nuée
dugc chiét hai 1an b%lng diclometan, cac pha hitu co gom lai dugc lam kho trén
Na,SO,4 khan, dugc lgc va duge ¢ trong chan khong. San phém thdé dugc hdi
luu bang 350mL etyl axetat, sau d6 san phdm rin dugc tach & nhiét do trong
phong duogc loc, duge rira b%lng etyl axetat lanh va dugc lam kho dé tao ra
10,06 g (hiéu suét 58%) hop chit néu & d& muc nay. MS (EI) 232,1 [M+H]".
(b) Téng hop 4-[(4-metoxybenzyl)oxy]pyridin-2(1H)-on

Hén hop chira 10,06 g (43,5mmol) 4-[(4-metoxybenzyl)oxy]pyridin 1-
oxit [Vi du tham chiéu 3, budc (a)] va 152mL (1,61 mol) axetic anhydrit duoc
khudy & nhiét d6 hdi Iuu trong 4 h, va ngly tiép theo thém trong 5 gidy, sau d6
duoc cb trong chan khéng. 173mL etyl axetat va 35mL metanol dugc bd sung
vao phan cin va hén hop thu dugc nhu vay dugc khuéy & nhiét d6 hdi luu
trong 1 gid, sau d6 dugc cd trong chin khong. 77mL etyl axetat dugc bd sung
vao phﬁn can va huyén phu thu dugc nhu vay duogc khudy & nhiét do trong
phong qua dém. Nguyén lidu rin duoc loc, dugc rira bing etyl axetat lanh va
duoc 1am kho. San phdm thd duoc tinh ché bing sic ky cot nhanh bang cach sir
dung Kieselgel 60 (0,040-0,063 mm) lam chit hip thu (Merck) va hdn hop
chira diclometan va metanol vé6i ty 1€ 10:1 lam dung moéi rira giai dé tao ra
2,089 g (hiéu suét 20%) hop chit néu & d& muc nay. MS (EI) 232,1 [M+H]".

Vi dy tham chiéu 4
tert-butyl 9-{4-[(5 -ﬂoi)yridin-Z-yl)metoxy]-2-oxo- 1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat

Hén hop chira 0,51 g (1,4mmol) tert-butyl 9-bromo-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du tham chiéu 1, buéc (c)], 0,31 g
(1,4mmol) 4-[(5-flopyridin-2-yl)metoxy]pyridin-2(1H)-on [EP1916239], 0,27
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g (1,4mmol) ddng(I) iodua, 0,64 g (1,96mmol) Cs,CO;, 0,22mL (1,4mmol)
trans-N,N'-dimetylxyclohexan-1,2-diamin va 30mL toluen dugc khudy & nhiét
do trong phong trong 1 gi¢ trong khi khi nito duge suc qua hdn hop. Sau d6,,
binh cdu phan tmg dugc bit kin bing vach ngin, duge ngdm vao bé diu & nhiét
dd 110°C va hdn hop dugc khudy qua dém & nhiét dd nay. Hon hop phan tng
dugc c6 trong chan khong, 14mL dung dich nuéc amoni clorua bao hoa dugce
b sung vao phén cin va huyén phu duoc khudy & nhiét do trong phong trong 2
h. San phém ran dugc loc, dugc rira bang dung dich nuc')fc-amoni clorua bdo hoa
va nuéce, sau d6 dugc 1am khd. San pham thd duge tinh ché biang sic ky cot
nhanh bing cach st dung Kieselgel 60 (0,040-0,063 mm) lam chét hip thu
(Merck) va truée tién 1a diclometan, sau d6 1a hdn hgp chira diclometan va
metanol v&i ty 18 98:2 1am dung méi rira giai dé tao ra 0,48 g (hiéu sudt 68%)
hop chit néu & d& muc nay. MS (EI) 505,2 [M+H]".

Vi du tham chiéu 5
tert-butyl 9-{4-[(4-metoxyphenyl)metoxy]-2-0x0-1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-3-carboxylat

Hop chit néu & d& muc nay thu dugc tir tert-butyl 9-bromo-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du tham chiéu 1,
buée (c)] va 4-[(4-metoxy-benzyl)oxy]pyridin-2(1H)-on [Vi du tham chiéu 3,
budc (b)] theo phuong phap dugc mé ta trong Vi du tham chiéu 4. MS (EI)
516,3 [M+H]".

Vi du tham chiéu 6
tert-butyl 9-[4-(benzyloxy)-2-oxo-1,2-dihydropyridin-1-il]-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat

Hop chit néu & d& muc ndy thu dugc tir fert-butyl 9-bromo-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du tham chiéu 1,
buée (c)] va 4-(benzyloxy)pyridin-2(1H)-on theo phuong phap dugc mo ta
trong Vi du tham chiéu 4. MS (EI) 486,24 [M+H]".

Vi dy tham chiéu 7
tert-butyl 9-{4-[(5-clopyridin-2-yl)metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat

Hdn hop chira 0,92 g (2,52mmol) tert-butyl 9-bromo-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]ihdol-3-carboxylat [Vi du tham chiéu 1, budc (c)], 0,64 g
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(2,7mmol) 4-[(5-clopyridin-2-yl)metoxy]pyridin-2(1H)-on [EP1916239], 0,51
g (2,7mmol) déng(I) iodua, 1,14 g (3,5mmol) Cs,CO3, 0,43mL (2,7mmol)
trans-N,N'-dimetylxyclohexan-1,2-diamin va 50mL toluen dugc khudy & nhiét
do trong phong trong 1 gidr trong khi khi nito dugc suc qua hdn hop. Sau do,,
binh cdu phan tng dugc bit kin bing vach ngin, duoc ngdm vao bé dau & nhiét
d6 110°C va hén hop dugc khudy qua dém & nhiét do nay. Hon hop phan tng
dugc rot vao hdn hop chira 165mL diclometan:metanol:ccNH,OH (9:1:0,1), va
cac pha dugc tach. Pha hitu co duoc rira bing cac phin dung dich nuc'yé mudi
(mdi phan 13 30mL) cho dén khi pha nuéc da tach duy tri khéng mau, sau d6
dugc lam kho trén Na,SO, khan, dugc loc va dugce cb trong chan khong. San
phim thd dugc tinh ché bang sic ky cot nhanh bang cach sir dung Kieselgel 60
(0,040-0,063 mm) 1am chat hdp thu (Merck) va truée tién la diclometan, sau d6
13 hdn hop chtra diclometan va metanol véi ty 18 98:2 1am dung mdi rira giai dé
tao ra 0,86 g (hiéu sudt 66%) hop chit néu & dé muc nay. MS (EI) 521,2
[M-+H]".

Vi du tham chiéu 8
tert-butyl 9-{4-[(4-flo-phenyl)metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat

Hop chit néu & d muc nay thu dugc tir fert-butyl 9-bromo-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du tham chiéu 1,
budce (c)] va 4-[(4-flo-benzyl)oxy]pyridin-2(1H)-on [EP1916239] theo phuong
phap dugc md ta trong Vi du tham chiéu 4. MS (EI) 504,3 [M+H]".

Vi dy tham chiéu 9
tert-butyl 9-{4-[(4-clo-phenyl)metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat

Hop chit néu & d muc nay thu dugc tir fert-butyl 9-bromo-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du tham chiéu 1,
budce (c)] va 4-[(4-clo-benzyl)oxy]pyridin-2(1H)-on [EP1916239] theo phuong
phap dugc mé ta trong Vi du tham chiéu 4. MS (EI) 520,2 [M+H]".

Vi du tham chiéu 10

~ tert-butyl 9-{4-[(2-flo-phenyl)metoxy]-2-oxo0-1,2-dihydropyridin-1-yl}-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat
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Hop chit néu & d& muc ndy thu duoc tir tert-butyl 9-bromo-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-3-carboxylat [Vi du tham chiéu 1,
budc (c)] va 4-[(2-flo-benzyl)oxy]pyridin-2(1H)-on [Vi du tham chiéu 2, bude
(b)] theo phuwong phép duoc mb ta trong Vi du tham chiéu 4. MS (EI) 504,2
[M+H]".

Vi dy tham chiéu 11
tert-butyl 9-(2-ox0-4-{[4-(triflometyl)phenyl |metoxy}-1,2-dihydropyridin-1-
yl)-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-3-carboxylat

Hén hop chira 0,34 g (0,93mmol) tert-butyl 9-bromo-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du tham chiéu 1, buéc (c)], 0,25 g
(0,93mmol) 4-{[4-(triflometyl)benzyl]oxy}pyridin-2(1H)-on [W0200989482],
0,18 g (0,95mmol) dﬁ‘)ng(I) iodua, 0,42 g (1,3mmol) Cs,CO;, 0,15mL
(0,95mmol) trans-N,N'-dimetylxyclohexan-1,2-diamin va 18mL toluen dugc
khudy & nhiét d6 trong phong trong 1 gi trong khi khi nito dugce suc qua hén
hop. Sau d6,, binh ciu phan tng duge bit kin bang vach ngin, duge ngim vio
bé dau & nhiét d6 110°C va hdn hop duoc khudy qua dém & nhiét d6 nay. Hon
hop phan tng dugc cd trong chan khong, 14mL dung dich amoni clorua bao
hoa dugc b sung vao ph?ln can, va huyén phu dugce khuéy & nhiét do trong
phong trong 1 gid. San phadm rin duoc loc, dugc rira bing dung dich amoni
clorua bao hoa va nudc, sau d6 dugc lam khd. San phém thd dugc tinh ché
bang sic ky cot nhanh bing cach sir dung Kieselgel 60 (0,040-0,063 mm) 1am
chat hip thu (Merck) va trudc tién 13 diclometan, sau d6 12 hdn hop chira
diclometan, metanol va ccNH4,OH véi ty 1€ 98:2:0,1 1am dung moéi rira giai.
San phdm thu dugc dugc tinh ché tiép bang sic ky cot bang cach sir dung hdn
hop chira diclometan va metanol v6i ty 1€ 98:2 1am dung moi rua giai dé tao ra
0,27 g (hiéu suit 52%) hop chit néu & d& muc nay. MS (EI) 554,3 [M+H]".

Vidul
mudi 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl} -4-[(5-flopyridin-2-
yl)metoxy]-1,2-dihydropyridin-2-on hydroclorua
(a) Tong hop bazo tir do

Hdén hop chia 0,48 g (0,95mmol) tert-butyl 9-{4-[(5-flopyridin-2-
yl)metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du tham chiéu 4], 17mL etyl axetat
'va 8,2mL hydro clorua 20% trong etyl axetat dugc khudy & nhiét do trong
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phong qua dém. San phim rén dugc loc, dugc rira bang etyl axetat va dietyl
ete, va duoc 1am khé. San phdm thd dugce tinh ché bang sic ky cot nhanh bang
cach st dung Kieselgel 60 (0,040-0,063 mm) l1am chéit hip thu (Merck) va
tru6e tién 1a diclometan, sau d6 13 hén hop chira diclometan, metanol va
ccNH,OH vé6i ty 1 95:5:1 1am dung mdi rira giai dé tao ra 0,29 g (hiéu suit
71%) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-y1}-4-[(5-flopyridin-
2-yl)metoxy]-1,2-dihydropyridin-2-on dudi dang bazo tu do. MS (EI) 405,2
[M+H]". -
(b) Téng hop mudi hydroclorua

0,12 g (0,28mmol) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-4-[(5-flopyridin-2-yl)metoxy]-1,2-dihydropiridin-2-on [Vi du 1, budc (a)]
dugc hoa tan trong hdén hop chita SmL metanol va 2mL hydro clorua 20%
trong etyl axetat, sau d6 hdn hop phan tmg duoc c¢d. Phan cin rin duoc nghién
v6i dietyl ete, dugc loc, dugc rira bﬁng dietyl ete va dugc lam kho dé tao ra
0,089 g (hiéu suét 65%) hop chit néu & @& muc nay. MS (EI) 405,2 [M+H]". 'H
NMR (400 MHz, DMSO-dg) 3: 9,70-9,85 (br m, 2H), 8,63 (d, J=2,9 Hz, 1H),
7,83 (td, J=8,7, 2,9 Hz, 1H), 7,66 (dd, J=8,7, 4,4 Hz, 1H), 7,58 (d, J=7,6 Hz,
1H), 7,54 (d, J=9,0 Hz, 1H), 7,42 (d, J=2,2 Hz, 1H), 7,05 (dd, J=8,6, 2,2 Hz,
1H), 6,42 (s, 1H), 6,13 (dd, J=7,6, 2,8 Hz, 1H), 5,98 (d, J=2,8 Hz, 1H), 5,22 (s,
2H), 4,62-4,70 (br m, 2H), 3,31-3,39 (br m, 4H), 3,22-3,31 (br m, 2H).

Vidu?2
Mudi 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl } -4-[ (4-
metoxyphenyl)-metoxy]-1,2-dihydropyridin-2-on hydroclorua
(a) Tong hop mubi hydroclorua

Hén hop chtra 0,44 g (0,85mmol) tert—butyl 9-{4-[(4-metoxyphenyl)-
metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-
a]-indol-3-carboxylat [Vi du tham chiéu 5], 13mL etyl axetat, 1,95mL hydro
clorua 20% trong etyl axetat va 20mL metanol dugc khudy & nhiét do trong
phong trong 3 h, sau d6 20mL metanol dugc bd sung va khudy lién tuc trong 3
ngdy. San pham rin dugc loc, dugc rira bang dietyl ete va duoc 1am kho dé tao
ra 0,078 g (hiéu suit 20%) hop chit néu & d& muc nay. MS (EI) 416,2 [M+H]".
1H NMR (400 MHz, DMSO-dg) 8: 9,39-9,53 (br m, 2H), 7,50-7,56 (m, 2H),
7,38-7,43 (m, 3H), 7,04 (dd, J=8,7, 2,1 Hz, 1H), 6,95-7,00 (m, 2H), 6,42 (s,
1H), 6,04 (dd, J=7,6, 2,7 Hz, 1H), 5,95 (d, J=2,7 Hz, 1H), 5,05 (s, 2H), 4,58-
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4,66 (m, 2H), 3,77 (s, 3H), 3,33-3,41 (br m, 2H), 3,24-3,33 (br m, 4H). C6
phén loc thu dugc tiép 0,26 g (hiéu suit 67%) hop chit néu & d& muc nay.
(b) Téng hop bazo tir do ,

Hon hop chia 032 g (0,7lmmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-4-[(4-metoxyphenyl)metoxy]-1,2-
dihydropyridin-2-on hydroclorua [Vi du 2, buéc (a)], 40mL hdn hop chira
diclometan va 2-propanol vdi ty 1€ 9:1 va dung dich nuéc NaHCO3 5% (pH=38-
9) duge khudy & nhiét d6 trong phong trong 10 phit, sau d6 cic pha duge tach.
Pha nudc duoc chiét bang 30mL hdn hop chira diclometan va 2-propanol véi ty
1¢ 9:1. Céc pha hitu co gom lai duoc rira bing 30mL dung dich nudc mubi, sau
d6 dugc lam kho trén Na,SO4 khan, dugce loc va dugce c6 trong chan khong.
San phdm tho dugc két tinh bing etanol, san phdm rin dugc loc va dugce rira
bing etanol dé tao ra 0,097 g (hiéu sudt 33%) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-4-[ (4-metoxyphenyl)metoxy]-1,2-
dihydropyridin-2-on duéi dang bazo tu do. MS (EI) 416,2 [M+H]".

Cd nudc cai thu dugc tiép 0,08 g (hidu suét 27%) bazo tu do.

Vidu3
Mudi cia axit 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-
9-yl}-1,2-dihydropyridin-2-on maleic
(a) Téng hop mudi hydroclorua |

Hdn hop chira 0,65 g (1,34mmol) tert-butyl 9-[4-(benzyloxy)-2-oxo-1,2-
dihydropyridin-1-yl]-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-3-
carboxylat [Vi du tham chiéu 6], 20mL etyl axetat v 6mL hydro clorua 20%
trong etyl axetat dugc khudy & nhiét do trong phong trong 2 h, sau d6 6mL
hydro clorua 20% trong etyl axetat dugc bb sung va hén hop dugc khudy &
nhiét d6 trong phong qua dém. San phdm rin dugc loc, duge rira bang etyl
axetat va dietyl ete va duoc 1am kho dé tao ra 0,62 g (hiéu sudt 100%) mudi 4-
(benzyloxy)-1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-y1}-1,2- "
dihydropyridin-2-on hydroclorua. MS (EI) 386,2 [M+H]".
(b) Téng hop bazo tr do

Hon hop chtta 0,58 g (1,37mmol) 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on hydroclorua [Vi du
3, bude (a)], 14mL dung dich nuéc NaHCO; 5% va 40mL hén hop chira
diclometan va 2-propanol véi ty 1€ 9:1 dugc khudy & nhiét d6 trong phong
trong 10 phut, sau d6 cac pha dugc tach. Pha nude duge chiét bing 2x12mL
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hdn hgp chira diclometan va 2-propanol véi ty 1& 9:1. C4c pha hitu co gom lai
duoc rira br?mg 15mL dung dich nuéc mudi, sau d6 duge 1am kho trén Na,SO,
khan, dugc loc va dugc c6 trong chan khong dé tao ra 0,44 g (hiéu suét 83%) 4-
(benzyloxy)-1-{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-
dihydropyridin-2-on duéi dang bazo tur do. MS (EI) 386,2 [M+H]".
(c) Téng hop mudi clia axit maleic

Dung dich chira 0,21 g (0,54mmol) 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[ 1,7-a]indol-9-y1}-1,2-dihydropyridin-2-on [Vi du 3, budc (b)]
trong hdn hop chira diclometan va metanol véi ty 18 10:1 0,078 g (0,67mmol)
axit maleic duoc bd sung va hdn hop phan tmg dugc cd. Phin cin rin dugc
nghién voi etanol, duoc loc, dugc rira béng etanol va dietyl ete va dugc lam
kho dé tao ra 0,218 g (hiéu suét 80%) hop chit néu & dé muc nay. MS (EI)
386,2 [M+H]". '"H NMR (400 MHz, DMSO-ds) &: 8,80-9,15 (br m, 1,6H),
7,51-7,56 (m, 2H), 7,34-7,49 (m, 6H), 7,05 (dd, J=8,7, 2,1 Hz, 1H), 6,43 (s,
1H), 6,08 (dd, J=7,6, 2,7 Hz, 1H), 6,04 (s, 2,2H), 5,95 (d, J=2,7 Hz, 1H), 5,14
(s, 2H), 4,50-4,62 (br m, 2H), 3,20-3,45 (m, 6H).

Vidu4
Mubi  4-[(5-clopyridin-2-yl)metoxy]-1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
aJindol-9-yl}-1,2-dihydropyridin-2-on dihydroclorua
(a) Téng hop mudi dihydroclorua

Hon hop chta 1,32 g (2,54mmol) tert-butyl 9-{4-[(5-clopyridin-2-
yl)metoxy]-2-oxo-1,2-dihydropyridin-1-yl}-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du tham chiéu 7], 15mL metanol,
hydro clorua 1,25 M trong metanol va 30mL hydro clorua 20% trong etyl
axetat duoc khuéy & nhiét d§ trong phong qua dém. San phém ran dugc loc,
duoc rtra béng dietyl ete va dugc lam kho dé tao ra 1,26 g (hiéu suét 100%)
hop chét néu & d& muc nay. MS (EI) 421,1 [M+H]". '"H NMR (400 MHz,
DMSO-dg) 8: 9,72-9,82 (br m, 2H), 8,68 (d, J=2,5 Hz, 1H), 8,03 (dd, J=8,2, 2,5
Hz, 1H), 7,51-7,64 (m, 3H), 7,42 (d, J=2,0 Hz, 1H), 7,05 (dd, J=8,8, 2,2 Hz,
1H), 6,42 (s, 1H), 6,00-6,40 (br m, tin hi€u cia HCI bi che lép bai tin hi€u cia
H,O; 1H), 6,13 (dd, J=7,5, 2,6 Hz, 1H), 5,96 (d, J=2,7 Hz, 1H), 5,23 (s, 2H),
4,62-4,70 (m, 2H), 3,22-3,40 (m, 6H).
(b) Tong hop bazo tir do

Hon hop chua 4,44 g (8,52mmol) tert-butyl 9-{4-[(5-clopyridin-2-
yl)metoxy]-2-oxo-1,2-dihydropyridin-1-y1}-1H,2H,3H,4H,5H-
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[1,4]diazepino[1,7-a]indol-3- carboxylat [Vi du tham chiéu 7], 130mL etyl
axetat v 20mL hydro clorua 20% trong etyl axetat dugc khudy & nhiét do
trong phong trong 2 h. San phdm rin dugc loc, duoc rira bing etanol va dietyl
ete va dugc lam kho. 85mL dung dich nuéec NaHCO; 5% va 250mL hdn hgp
chira diclometan va 2-propanol véi ty 18 9:1 duoc bd sung vio san phdm tho,
cac pha dugc tich, pha nudc dugc chiét bing 2x80mL hén hop chira
diclometan va 2-propanol véi ty 1€ 9:1. Céc pha hitu co gom lai dugce rira bing
80mL dung dich nudc mudi, sau d6 duge 1am khé trén Na,SO, khan, dugc loc
va duoc ¢ trong chan khéng. 50mL dietyl ete dugc bd sung vio phin cin va
hén hop duoc khudy & nhiét d6 trong phong qua dém. San phim ran duoc loc,
duoc rira bing dietyl ete va duoc 1am kho dé tao ra 3,39 g (hiéu suit 95%) 4-
[(5-clopyridin-2-yl)metoxy]-1-{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-

9-y1}-1,2-dihydropyridin-2-on duéi dang bazo tw do. MS (EI) 421,2 [M+H]".

Vidu5s

Mubi 1-{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl} -4-[ (4-
flophenyl)metoxy]-1,2-dihydropyridin-2-on hydroclorua

(a) Téng hop bazo tr do.

Hdn hop chira 0,28 g (0,55mmol) tert-butyl 9- {4-[(4-flophenyl)metoxy]-
2-0x0-1,2-dihydropyridin-1-yi}-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-
3-carboxylat [Vi du tham chiéu 8], 10mL etyl axetat va 1,25mL hydro clorua
20% trong etyl axetat duoc khudy & nhiét do trong phong qua dém, sau d6
1,25mL hydro clorua 20% trong etyl axetat dugc bd sung va hdn hop dugc
khudy & nhiét do trong phong trong 2h. Sau khi 50mL metanol ndy dugc bd
sung vao hdn hop phéan tmg va khudy lién tuc & nhiét do trong phong qua dém,
sau d6 hdn hop duoc co. 40mL hdn hop chira diclometan va 2-propanol voéi ty
1€ 9:1 va dung dich nuéc NaHCO; 5% duogc bd sung vao phﬁn can (d0 pH cua
pha nuéc 13 8-9), hdn hop duoc khudy & nhiét do trong phong trong 10 pht,
sau d6 cac pha dugc tach. Pha nuéc duge chiét bing 30mL hdn hop chia
diclometan va 2-propanol v&i ty 18 9:1. Céc pha hitu co gom lai dugc rira bing
30mL dung dich nuéc mudi, sau d6 duge 1am kho trén Na,SO, khan, duge loc
va dugc cb trong chin khong. San phim thd duoc nghién véi etanol, san phim
rin dugce loc va duoc rira bang etanol dé tao ra 0,104 g (hiéu suit 46%) 1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-4-[ (4-flophenyl)metoxy]-
1,2-dihydropyridin-2-on du6i dang bazo tu do. MS (EI) 404,2 [M+H]".

(b) Tong hop mudi hydroclorua
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0,035 g (0,08mmol) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-4-[(4-flophenyl)metoxy]-1,2-dihydropyridin-2-on [Vi du 5, budc (a)] duoc
hoa tan trong hdn hop chira 2mL etanol va 25,5% hydro clorua trong etanol
(pH=2), sau d6 hdn hop phan tmg dugc cd. Phin cin rin dugc nghién véi
dietyl éte, duoc loc, dugc rira b?lng dietyl ete va dugc lam kho détaora 0,021 g
(hiéu suit 60%) hop chét néu & d& muc nay. MS (EI) 404,2 [M+H]". "H NMR
(400 MHz, DMSO-dg) 8: 9,22-9,33 (br m, 2H), 7,49-7,56 (m, 4H), 7,42 (d,
J=2,1 Hz, 1H), 7,22-7,30 (m, 2H), 7,05 (dd, J=8,6, 2,1 Hz, 1H), 6,42 (s, 1H),
6,06 (dd, J=7.,6, 2,7 Hz, 1H), 5,96 (d, J=2,7 Hz, 1H), 5,12 (s, 2H), 4,57-4,63
(m, 2H), 3,34-3,42 (br m, 2H), 3,26-3,33 (m, 4H).

Vidu6
Mudi 4-[(4-clophenyl)metoxy]-1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
alindol-9-yl}-1,2-dihydropyridin-2-on hydroclorua
(a) Tong hop mubi hydroclorua

Hén hop chira 0,6 g (1,15mmol) tert-butyl 9-{4-[(4-clophenyl)metoxy]-
2-0x0-1,2-dihydropyridin-1-yl}-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-
3-carboxylat [Vi du tham chiéu 9], 20mL etyl axetat va SmL hydro clorua 20%
trong etyl axetat dugc khudy & nhiét do trong phong trong 2 h, sau d6 SmL -
hydro clorua 20% trong etyl axetat duoc bd sung va hén hop dugc khudy &
nhiét do trong phong trong 95 phit. 5mL diclometan dugc bd sung vao hdn
hop phan tmg va khudy lién tuc & nhiét d6 trong phong qua dém. San phim rin
duogc loc, duoc rira bé‘mg etyl axetat va dietyl ete, sau d6 dugc lam kho dé taora
0,6 g (hiéu sut 100%) hop chét néu & d& muc nay. MS (EI) 420,1 [M+H]". 'H
NMR (400 MHz, DMSO-dy) 8: 9,43-9,62 (br m, 2H), 7,51-7,57 (m, 2H), 7,50
(s, 4H), 7,42 (d, J=2,0 Hz, 1H), 7,04 (dd, J=8,7, 2,1 Hz, 1H), 6,42 (s, 1H), 6,08
(dd, J=7,6, 2,7 Hz, 1H), 5,95 (d, J=2,7 Hz, 1H), 5,15 (s, 2H), 4,59-4,67 (m,
2H), 3,24-3,41 (m, 6H).
(b) Téng hop bazo

0,56 g (1,2mmol) 4-[(4-clophenyl)metoxy]-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on hydroclorua [Vi du
6, budc (a)] duge hoa tan trong hén hop chira 15mL dung dich nuéc NaHCOs;
5% va 40mL hdn hop chira diclometan va 2-propanol véi ty 1€ 9:1. cac pha
dugc tach, pha nude duge chiét bang 1x40mL, 2x20mL va 3x40mL hdn hop
chira diclometan va 2-propanol véi ty 1& 9:1. Cac pha hitu co gom lai dugc rira

bing 50mL dung dich nuéc mudi, sau d6 duoc 1am khé trén Na,SO, khan,
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duoc loc va duoc cb trong chin khong dé tao ra 0,44 g (hiéu sudt 87%) 4-[(4-
clophenyl)metoxy]-1-{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-
dihydropyridin-2-on dudi dang bazo tur do. MS (EI) 420,1 [M+H]".

Vidu7 ‘
Mudi 1-{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl }-4-[(2-
flophenyl)metoxy]-1,2-dihydropyridin-2-on hydroclorua
(a) Téﬂg hop mudi hydroclorua

Hoén hop chira 0,44 g (0,87mmol) tert-butyl 9-{4-[(2-flophenyl)metoxy]-
2-0x0-1,2-dihydropyridin-1-yl1}-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-
3-carboxylat [Vi du tham chiéu 10], 15mL etyl axetat va 8mL hydro clorua
20% trong etyl axetat dugc khudy & nhiét do trong phong qua dém. San phim
rin duoc loc, duge rira bang etyl axetat va dietyl ete, sau d6 dugc 1am kho dé
tao ra 0,37 g (hidu suit 96%) hop chit néu & d& muc nay. MS (EI) 404,1
[M+H]". '"H NMR (400 MHz, DMSO-dq) 8: 9,50-9,65 (br m, 2H), 7,40-7,63
(m, 5H), 7,24-7,34 (m, 2H), 7,05 (dd, J=8,8, 2,2 Hz, 1H), 6,42 (s, 1H), 6,06
(dd, J=7,6, 2,8 Hz, 1H), 6,02 (d, J=2,8 Hz, 1H), 5,17 (s, 2H), 4,60-4,68 (m,
2H), 3,23-3,42 (m, 6H).
(b) Téng hop bazo tr do

0,33 g (0,75mmol) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-4-[(2-flophenyl)metoxy]-1,2-dihydropyridin-2-on hydroclorua [Vi du 7,
budc (a)] duoc hoa tan trong 15mL dung dich nuéc NaHCO; 5% va 20mL hdn
hop chira diclometan va 2-propanol véi ty 1€ 9:1. cac pha dugc tach, pha nuée
duoc chiét bang 2x20mL hdn hop chira diclometan va 2-propanol véi ty 18 9:1.
Cac pha hitu co gom lai dugc rira bang 25mL dung dich nuéc mudi, sau d6
duoc lam kho trén Na,SO, khan, dugc loc va dugc cb trong chan khong dé tao
ra 0,237 g (hiéu suit 78%) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-4-[(2-flophenyl)metoxy]-1,2-dihydropyridin-2-on dudi dang bazo tu do.
MS (EI) 404,2 [M+H]".

Vidu 8
Mubi 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-il } -4- {[4- |
(triflometyl)phenyl|metoxy}-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop mubi hydroclorua

Hon hop chira 0,27 g (0,46mmol) tert-butyl 9-(2-0x0-4-{[4-
(triflometyl)phenyl|metoxy}-1,2-dihydropyridin-1-yl)-1H,2H,3H,4H,5H-
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[1,4]diazepino[1,7-a]indol-3-carboxylat [Vi du tham chiéu 11], 15mL etyl
axetat, 1,ImL hydro clorua 20% trong etyl axetat va 30mL metanol dugc
khudy & nhiét do trong phong trong 4 h, sau d6 25mL metanol duge b sung va
hdn hop dugc khudy & nhiét do trong phong qua dém. 1,1mL hydro clorua 20%
khac nita trong etyl axetat dugc bd sung vao hén hop phan ting va khudy lién
tuc & nhiét do trong phong trong 4 h, sau 6 hdn hgp dugc co. Phén cin dugc
nghién véi etyl axetat, san phdm rin duoc loc, duge rira bing etyl axetat va
duoc 1am kho dé tao ra 0,138 g (hiéu suét 61%) hop chit néu & d& muyc nay.
MS (EI) 454,1 [M+H]". "H NMR (400 MHz, DMSO-dy) &: 9,30-9,41 (br m,
2H), 7,78-7,84 (m, 2H), 7,66-7,73 (m, 2H), 7,51-7,58 (m, 2H), 7,42 (d, J=2,2
Hz, 1H), 7,05 (dd, J=8,7, 2,1 Hz, 1H), 6,42 (s, 1H), 6,11 (dd, J=7,6, 2,7 Hz,
1H), 5,95 (d, J=2,7 Hz, 1H), 5,28 (s, 2H), 4,57-4,66 (br m, 2H), 3,33-3,41 (br
m, 2H), 3,26-3,33 (m, 4H).
(b) Téng hop bazo tu do

0,21 g (0,43mmol) 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-4-{[4-(triflometyl)phenylJmetoxy}-1,2-dihydropyridin-2-on  hydroclorua
[Vi du 8, budc (a)] dugc hoa tan trong hdn hgp chira 6mL dung dich nude
NaHCO; 5% va 15mL hén hop chira diclometan va 2-propanol véi ty 1€ 9:1.
cac pha dugc tach, pha nudc duogc chiét béng 2x15mL hdn hop chtra
diclometan va 2-propanol véi ty 1€ 9:1. Cac pha hitu co gom lai dugc rira bang
20mL dung dich nuéc mudi, sau d6 dugc 1am khé trén Na,SO,4 khan, dugc loc
va dugc cd trong chan khéng dé tao ra 0,148 g (hiéu sut 76%) 1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-4- {[4-
(triflometyl)phenylJmetoxy}-1,2-dihydropyridin-2-on duéi dang bazo tu do.
MS (EI) 454,1 [M+H]".

Vidu9
Mudi 4-[(5-flopyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on axit maleic
(a) Téng hop bazo tir do '

Hén hop <chaa 005 g (0,124mmol) 1-{1H,2H,3H,4H,5H-
[i ,4]diazepino[1,7-a]indol-9-yl}-4-[(5-flopyridin-2-yl)metoxy]-1,2-
dihydropyridin-2-on [Vi du 1, budc (a)], 2,5mL metanol, 0,093mL (1,24mmol)
dung dich nu6c formaldehyt 37% va 0,105 g (1,67mmol) natri
xyanoborohydrua dugc lic trong binh phan tng diy kin & 70°C trong 1 gio.
7mL dung dich nuéc NaHCO; bdo hoa va 15mL diclometan dugc bd sung vao

-28-



29731

hdn hop phan tng, cic pha dugc tach, va pha nudc duoc chiét bing 15mL
diclometan. Céc pha hitu co gom lai dugc 1am kho trén Na,SO,4 khan, dugc loc
va dugc co trong chan khong. San phim tho dugc tinh ché bang sic ky cot
nhanh bing cach sir dung Kieselgel 60 (0,040-0,063 mm) lam chat hip thu
(Merck) va hdn hop chira diclometan, metanol va ccNH4OH véi ty 1€ trude tién
1a 98:2:1, sau d6 14 95:5:1 1am dung mdi rira giai dé tao ra 0,039 g (hiéu suét
76%) 4-[(5-flopyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]ind01—9-y1}-1,2-&ihydropyridin—2-on duéi dang bazo tu
do. MS (EI) 419,2 [M+H]".
(b) Téng hop mudi ctia axit maleic

0,039 g (0,093mmol) 4-[(5-flopyridin-2-yl)metoxy]-1-{3-metyl-
1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
bazo tu do [Vi du 9, budc (a)] duoc hoa tan trong 10mL hdn hgp chira
diclometan va etanol véi ty 1€ 9:1, 0,011 g (0,095mmol) axit maleic dugc bd
sung, sau d6 diclometan dugc 1am bay hoi c¢6 trong chan khong. Dietyl ete
dugc bd sung vao phin cin, san phim rin duoc loc, duge rira bang dietyl ete va
duogc 1am kho dé tao ra 0,030 g (hiéu sudt 60%) hop chit néu & dé muc ndy.
MS (EI) 419,2 [M+H]". 'H NMR (400 MHz, DMSO-dg) &: 9,50-10,50 (br m,
0,6H), 8,62 (d, J=2,9 Hz, 1H), 7,83 (td, J=8,7, 2,9 Hz, 1H), 7,65 (dd, J=8,7, 4,4
Hz, 1H), 7,52-7,60 (m, 2H), 7,43 (d, J=2,2 Hz, 1H), 7,05 (dd, J=8,7, 2,1 Hz,
1H), 6,42 (s, 1H), 6,11 (dd, J=7,5, 2,7 Hz, 1H), 6,04 (s, 2H), 5,96 (d, J=2,7 Hz,
1H), 5,21 (s, 2H), 4,20-5,00 (br m, 2H), 3,00-3,70 (br m, 6H), 2,88 (br s, 3H).

Viduy 10
Mudi 4-(benzyloxy)-1-{3-metyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-
9-yl}-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop bazo tur do

Hdn hop chira 0,07 g (0,18mmol) 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on bazo tu do [Vi du 3,
bude (b)], SmL metanol, 0,132mL (1,82mmol) dung dich nuéc formaldehyt
37% va 0,153 g (2,43mmol) natri xyanoborohydrua dugc khudy trong binh
phan ng day kin & 70°C trong 90 phit, sau d6 & nhiét do trong phong qua
dém. Hon hop phan tmg duoc co, 8mL dung dich nuéc NaHCO; bdo hoa va
15mL diclometan dugc bd sung vao phﬁn can, cac pha dugc tach, va pha nugc
duoc chiét bing 2x15mL diclometan. Cac pha hitu co gom lai dugc rira bing

25mL dung dich nuéc mubi, duge 1am khd trén Na,SO, khan, duge loc va
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dugc o trong chan khong. San phdm thé duoc tinh ché bing sic ky c6t nhanh
bing cach sir dung Kieselgel 60 (0,040-0,063 mm) 1am chit hap thu (Merck) va
hdn hop chira diclometan, metanol va ccNH,OH véi ty 1€ 95:2:1 1am dung méi
rira giai, sau d6 san phdm thu dugc nhu vdy dugc tinh ché tiép bing sic ky cot
bang cach st dung hdn hop chira diclometan, metanol va ccNH,OH véi ty 1€
98:2:1 1am dung mdi rira giai dé tao ra 0,046 g (hidu suit 63%) 4-(benzyloxy)-
1-{3-metyl-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-
dihydropyridin-2-on duéi dang bazo tu do. MS (EI) .400,2 [M+H]".
(b) Téng hop mudi hydroclorua

0,046 g (0,115mmol) bazo tu do 4-(benzyloxy)-1-{3-metyl-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl }-1,2-dihydropyridin-2-on
[Vi du 10, budce (a)] duge hoa tan trong 10mL diclometan, 2ml hydro clorua
20% trong etyl axetat dugc bd sung va hdn hop phan tmg dugc co. Phan cin
duoc nghjén vai dietyl ete, san phém ran duoc loc, dugce rira béng dietyl ete va
duoc 1am kho dé tao ra 0,039 g (hiéu suit 77%) hop chét néu & d& muc nay.
MS (EI) 400,2 [M+H]". "H NMR (400 MHz, DMSO-dg) &: 11,08-11,24 (br m,
1H), 7,58 (d, J=8,8 Hz, 1H), 7,54 (d, J=7,6 Hz, 1H), 7,34-7,50 (m, 6H), 7,05
(dd, J=8.,8, 2,2 Hz, 1H), 6,42 (s, 1H), 6,07 (dd, J=7,4, 2,7 Hz, 1H), 5,95 (4,
J=2,7 Hz, 1H), 5,14 (s, 2H), 4,83-4,94 (br m, 1H), 4,43-4,54 (br m, 1H), 3,65-
3,81 (br m, 2H), 3,04-3,46 (br m, 4H), 2,89 (br d, J=4,2 Hz, 3H).

Vidull
4-[(5-clopyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
(a) Téng hop bazo tu do

Dung dich chta 0,3 g bazo tu do (0,71mmol) 4-[(5-clopyridin-2-
ylDmetoxy]-1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-
dihydropyridin-2-on [Vi du 4, budc (b)] trong 50mL axetonitril va 25mL
diclometan 0,7mL (9,4mmol) dung dich nuéc formaldehyt 37% va 0,34 g
(1,6mmol) natri triaxetoxyborohydrua dugc bd sung & 0°C. Hon hop phéan tmg
dugc khudy & nhiét do trong phong qua dém, 0,17 g (0,8mmol) natri
triaxetoxyborohydrua dugc bé sung va hdn hop duoc khudy tiép trong 2,5 h.
50mL diclometan va 40mL dung dich nuéc NaHCO; 5% dugc bd sung vao hdn
hop phan tng, cac pha dugc tach, va pha hiru co dugc rua bang 2x40mL nuéc
va 40mL dung dich nudc mubi, dugce 1am khé trén Na,SO, khan, dugc loc va

duoc cb trong chin khong. Etanol duoc bd sung vao phan cin va hdn hop duge
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cd. Viéc bd sung etanol duoc Lip lai va san phidm rin duoc loc, duge rira béng
etanol va dugc 1am khd & tao ra 0,067 g (hidu sudt 21%) hop chit néu & dé
muc ndy. MS (EI) 435,1 [M+H]". 0,065 g (hiéu sut 21%) khac nita ciia hop
chét néu & d& muc nay thu dugc tir nuéc céi.

(b) Téng hop mudi cta axit maleic

Dung dich chira 0,087 g (0,2mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-{3-

metyl-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-
2-on [Vi du 11, buée (a)], trong SmL diclometan va 2mL axeton 0,024 g
(0,206mmol) axit maleic duoc bd sung. Hon hop phéan tng dugc cd trong chan
khong, axeton dugc bd sung vao phin cin va hdn hop duge co dén thé tich cudi
Ia 0,5mL. San phém ran duoc tach khéi axeton, né duge loc, dugc rira b%mg
axeton va dugc 1am kho dé tao ra 0,083 g (hiéu sudt 75%) mudi cia axit 4-[(5-
- clopyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
alindol-9-yl}-1,2-dihydropyridin-2-on maleic. MS (EI) 435,1 [M+H]". 'H
NMR (400 MHz, DMSO-d¢) 3: 9,50-10,50 (br m, 0,6H), 8,67 (dd, J=2,5, 0,6
Hz, 1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,53-7,63 (m, 3H), 7,43 (d, J=2,2 Hz,
1H), 7,05 (dd, J=8,7, 2,1 Hz, 1H), 6,42 (s, 1H), 6,12 (dd, J=7,5, 2,7 Hz, 1H),
6,04 (s, 2H), 5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 4,20-5,00 (br m, 2H), 3,10-
3,65 (br m, 6H), 2,89 (br s, 3H).

Vidu 12
Mubi coa axit 4-[(4-clophenyl)metoxy]-1-{3-metyl-1H,2H 3H 4H, 5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on maleic
(a) Téng hop bazo tur do A

Hon hop chta 0,05 g (0,119mmol) 4-[(4-clophenyl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 6, budc (b)], 2,5mL metanol, 0,089mL (1,19mmol) dung dich nudc
formaldehyt 37%, 0,014mL (0,24mmol) axit axetic va 0,10 g (1,59mmol) natri
xyanoborohydrua dugc lic trong binh phan ng ddy kin & 70°C trong 1 gio.
7mL dung dich nu6c NaHCOj; bao hoa va 15mL diclometan dugc bd sung vao
hdn hop phan tng, cic pha dugc tach, va pha nuée duge chiét bing 15mL
diclometan. Céc pha hitu co gom lai dugc lélni kho6 trén Na,SO,4 khan, dugc loc
va dugc ¢ trong chan khong. San phdm thdé dugc tinh ché bing sic ky cot
nhanh bing cach sir dung Kieselgel 60 (0,040-0,063 mm) lam chét hép thu
(Merck) va hdn hop chira diclometan, metanol va ccNH,OH véi ty 1€ 98:2:1
lam dung méi ria gidi dé tao ra 0,042 g (hidu sudt 82%) 4-[(4-
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clophenyl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-[1,4]diazepino-[1,7-a]indol-
9-y1}-1,2-dihydropyridin-2-on duéi dang bazo trr do. MS (EI) 434,2 [M+H]".
(b) Téng hop mudi ciia axit maleic

Dung dich chia 0,042 g (0,097mmol) bazo to¢ do 4-[(4-
clophenyl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-
y1}-1,2-dihydropyridin-2-on [Vi du 12, budc (a)] trong 10mL hdn hgp chia
diclometan va etanol vé6i ty 18 9:1 0,011 g (0,095mmol) axit maleic dugc bd
sung, sau d6 diclometan dugc lam bay hoi c6 trong chan khong. Dietyl ete
dugc bd sung vao phan can, san phdm rin duoc loc, dugce rira bing dietyl ete va
duge 1am kho dé tao ra 0,039 g (hidu sudt 74%) hop chét néu & d& muc nay.
MS (EI) 434,1 [M+H]". 'H NMR (400 MHz, DMSO-dy) &: 7,57 (d, J=8,8 Hz,
1H), 7,53 (d, J=7,6 Hz, 1H), 7,50 (s, 4H), 7,43 (d, J=2,0 Hz, 1H), 7,05 (dd,
J=8,7, 2,1 Hz, 1H), 6,41 (s, 1H), 6,08 (dd, J=7,5, 2,7 Hz, 1H), 6,04 (s, 2H),
5,94 (d, J=2,7 Hz, 1H), 5,15 (s, 2H), 4,25-4,90 (br m, 2H), 3,00-3,75 (br m,
6H), 2,88 (br s, 3H).

Vidu 13
Mubi 4-[(2-flophenyl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop bazo ty do

Dang bazo tg do cua 4-[(2-flophenyl)metoxy]-1-{3-metyl-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
thu dwoc tr 1-{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-4-[(2-
flophenyl)metoxy]-1,2-dihydropyridin-2-on [Vi du 7, budc (b)] theo phuong
phap dugc mé ta & bude (a) Vi du 12. MS (EI) 418,2 [M+H]".
(b) Téng hop mubdi hydroclorua

Dung dich chta 0,042 g (0,10mmol) bazo tu do 4-[(2-
flophenyl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-
yl}-1,2-dihydropyridin-2-on [Vi du 13, budc (a)] trong 10mL hdn hop chira
diclometan va etanol véi ty 1€ 9:1 1mL hydro clorua 20% trong etyl axetat
duoc bd sung, va hdn hop phan tmg duge cb. Phin cin dugc nghién véi dietyl
ete, san phém rén dugc loc, dugce rira béng dietyl ete va duqé 1am kho dé tao ra
0,030 g (hiéu suét 66%) hop chit néu & @& muc nay. MS (EI) 418,2 [M+H]". 'H
NMR (400 MHz, DMSO-d¢) o: 10,98-11,16 (br m, 1H), 7,51-7,63 (m, 3H),
7,42-7,51 (m, 2H), 7,25-7,33 (m, 2H), 7,06 (dd, J=8,7, 2,1 Hz, 1H), 6,42 (s,
1H), 6,06 (dd, J=7,5, 2,7 Hz, 1H), 6,02 (d, J=2,7 Hz, 1H), 5,17 (s, 2H), 4,80-
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4,99 (br m, 1H), 4,38-4,60 (br m, 1H), 3,60-3,83 (br m, 2H), 3,00-3,46 (br m,
4H), 2,89 (br s, 3H).

Vidu 14
1-{3-etyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl} -4-[ (4-
metoxyphenyl)metoxy]-1,2-dihydropyridin-2-on

Dung dich chta 0,177 g (0,22mmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-4-[(4-metoxyphenyl)metoxy]-1,2-
dihydropyridin-2-on [Vi du 2, buéc (b)] trong 20mL diclometan 0,03mL
(0,53mmol) axetaldehyt dugc b sung, sau d6 0,11 g (0,52mmol) natri
triaxetoxyborohydrua dugc bd sung & 0°C va hdn hop phan ting duge khudy &
nhiét do trong phong qua dém. 30mL diclometan va 25mL dung dich nuéc
NaHCO; bio hoa duogc bd sung vao hdn hop phan tng, cic pha dugc tach, pha
hitu co duogc nra bﬁng 2x40mL nude, duge lam khd trén Na,SO,4 khan, dugce
loc va dugc cb trong chan khong. San phdm thé duoc tinh ché bing sic ky cot
bang cach st dung Kieselgel 60 (0,040-0,063 mm) 1am chit hap thu (Merck) va
hdn hop chira diclometan va metanol véi ty 1€ 95:5 1am dung méi rira giai. San
phim thu duoc duge nghién véi dietyl ete, dugc loc, dugce rira bang dietyl ete
va duge 1am kho dé tao ra 0,024 g (hiéu sult 25%) hop chét néu & dé muc nay.
MS (EI) 444,3 [M+H]".

Vidu 15
4-[(5-clopyridin-2-yl)metoxy]-1-{3-etil-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
aJindol-9-yl}-1,2-dihydropyridin-2-on
(a) Téng hop bazo tu do

Dung dich chta 0,3 g' (0,7lmmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, bubc (b)] trong 50mL diclometan 0,08mL (1,4mmol) axetaldehyt
dugc bd sung & 0°C va hdn hop phan tmg dugc khudy & nhiét d6 nay trong 10
phuat. Sau d6, 0,33 g (1,56mmol) natri triaxetoxyborohydrua duoc bb sung 6.
0°C, va hdn hop phan tng dugc khudy & nhiét do trong phong qua dém. 40mL
dung dich nuéc NaHCO; 5% dugc bd sung vao hdn hop phan tng, cac pha
dugc tach, pha hitu co dugc ria bﬁng 2x40mL nudc, duge lam khé trén
Na,SO4 khan, duogc loc va dugc cd trong chan khéng. San phém thé duoc tinh
ché bing sic ky cot bang cach sir dung Kieselgel 60 (0,040-0,063 mm) 1am

chét hap thu (Merck) va hdn hop chira diclometan va metanol véi ty 1€ 9:1 1am
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dung moi rira giai. San phdm rén thu dugc dugce nghién vdi etanol va dietyl ete,
duoc loc, dugce rnra béng dietyl ete va dugc lam kho dé tao ra 0,144 g (hiéu suét
45%) hop chit néu & @& muc nay. MS (EI) 449,2 [M+H]".
(b) Téng hop mudi ciia axit maleic

| Dung dich chita 0,10 g (0,23mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-{3-
etyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-
on [Vi du 15, budc (a)] trong 5SmL diclometan va 2mL axeton 0,027 g
(0,233mmol) axit maleic dugc bd sung. Hdn hop phan tng dugc cd trong chin
khoéng axeton dugc b sung vao phin cin va hdn hop duge co dén thé tich cubi
1a 0,5mL. San phém rin dugc tich khoi axeton, né duge loc, duge rira b?mg
axeton va dugc lam kho dé tao ra 0,116 g (hiéu sudt 89%) mudi 4-[(5-
clopyridin-2-yl)metoxy]-1-{3-etyl-1H,2H,3H,4H,5H-[ 1,4 ]diazepino[ 1,7-
alindol-9-y1}-1,2-dihydropyridin-2-on axit maleic. MS (EI) 449,15 [M+H]". 'H
NMR (400 MHz, DMSO-d¢) &: 9,30-10,00 (br m, 0,7H), 8,67 (dd, J=2,5, 0,7
Hz, 1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,53-7,63 (m, 3H), 7,43 (d, J=2,2 Hz,
1H), 7,05 (dd, J=8,7, 2,1 Hz, 1H), 6,43 (s, 1H), 6,12 (dd, J=7,5, 2,7 Hz, 1H),
6,04 (s, 2H), 5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 5,10-4,20 (br m, 2H), 2,90-
4,00 (br m, 8H), 1,26 (t, J=7,1 Hz, 3H).

Vidu 16
1-{3-etyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a}indol-9-yl}-4-[ (4-
flophenyl)metoxy]-1,2-dihydropyridin-2-on

Dung dich chta 0,097 g (0,24mmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[ I,7-a]indol-9-yl}-4-[ (4-flophenyl)metoxy]-1,2-dihydropyridin-
2-on [Vi du 5, buéc (a)] trong 20mL diclometan 0,03mL (0,53mmol)
axetaldehyt duoc bd sung & 0°C va hdn hop phan tmg duge khudy & nhiét do
nay trong 10 phat. Sau do, 0,11 g (0,52mmol) natri triaxetoxyborohydrua dugc
bd sung & 0°C va hén hop phén tmg dugc khudy & nhiét d6 trong phong qua
dém. 20mL diclometan va 40mL dung dich nuéc NaHCO3 10% duogc bd sung
vao hdn hop phéan tmg, cic pha dugc tach, pha hitu co duge rira bing 2x30mL
nudc, duge lam kho trén Na,SO, khan, dugc loc va dugc c6 trong chan khong.
San phdm thé duge tinh ché bang sic ky cot bang cach sir dung Kieselgel 60
(0,040-0,063 mm) 1am chét hip thu (Merck) va hdn hop chura diclometan va
metanol véi ty 18 95:5 1am dung méi rira giai. San phdm thu dugc dugc nghién
voi dietyl ete, duge loc, duge rira bing dietyl ete va dugc lam kho dé tao ra
0,022 g (hiéu suét 21%) hop chét néu & d& muc nay. MS (EI) 432,29 [M+H]".
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Vidu 17

1-{3-axetyl-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl}-4-[(5-
clopyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on

Dung dich chra 0,3 g (0,71mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-

{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, budce (b)] trong SOmL diclometan 0,2mL (1,4mmol) trietylamin va
| 0,08mL (1,12mmol) axetic anhydrit dugc bd sung & nhiét d6 dusi 10°C. Hon
hop phan tmg dugce khudy & nhiét do trong phong qua dém, 25mL diclometan
duoc bd sung va pha hiru co duogc rira bing 3x40mL nuée. Pha hitu co duge
séy khé trén Na,SO,4 khan, dugc loc va dugc c6 trong chan khong. Phén cin
dugc nghién v0i etanol, dugc loc, dugc rira bﬁng etanol va dietyl ete, va dugc
1am kho dé tao ra 0,21 g (hiéu suét 63%) hop chit néu & d& muc nay. MS (EI)
463,2 [M+H]".

Vidu 18
Mubi cua axit 4-[(5-flopyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
maleic
(a) Téng hop bazo tir do

Hén hop chira 0,11 g (0,27mmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[ 1,7-a]indol-9-yl}-4-[(5-flopyridin-2-yl)metoxy]-1,2-
- dihydropyridin-2-on [Vi du 1, buédc (a)], 10mL metanol, 0,73mL (9,94mmol)
axeton, 0,028mL (0,45mmol) axit axetic va 0,21 g (3,34mmol) natri
xyanoborohydrua duoc khudy trong binh phan tmg day kin & 70°C trong 6,25
gid, sau d6 20mL dung dich nuéc NaHCO; bo hoa duge b sung va hén hop
phan tmg duoc khudy & nhiét do trong phong qua dém. Hon hop phéan ting
- dugc chiét bang 3x20mL diclometan, cac pha hitu co gom lai dugc 1am khd
trén Na,SO, khan, dugc loc va dugce cb trong chan khéng. San phém thd duogc
tinh ché bing sic ky cot nhanh bing cach st dung Kieselgel 60 (0,040-0,063
mm) 1am chit hdp thu (Merck) va hdn hop chira diclometan, metanol va
ccNH,OH véi ty 18 98:2:1 1am dung mdi rira giai dé tao ra 0,068 g (hidu suét
56%) 4-[(5-flopyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on duéi dang bazo tu do.
MS (EI) 447,2 [M+H]".

(b) Téng hop mudi cia axit maleic
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Dung dich chira 0,037 g (0,084mmol) bazo tu do 4-[(5-flopyridin-2-
yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl]-1,2-dihydropyridin-2-on [Vi du 18, budc (a)] trong hdn hgp chia
diclometan va etanol véi ty 1€ 9:1 0,01 g (0,084mmol) axit maleic dugc bb
sung, sau d6 hdn hop phan tmg dugc cd. Phin cin duoc nghién véi dietyl ete,
san phém ran duge loc, duge rira bing dietyl ete va duogc 1am kho dé tao ra
0,043 g (hiéu suit 90%) hop chét néu & d& muc nay. MS (EI) 447,2 [M+H]". 'H
NMR (400 MHz, DMSO-dg) 3: 9,20-10,10 (br m, 0,7H), 8,62 (br d, J=2,9 Hz,
1H), 7,83 (td, J=8,7, 3,0 Hz, 1H), 7,65 (dd, J=8,7, 4,4 Hz, 1H), 7,51-7,58 (m,
2H), 7,44 (d, J=2,0 Hz, 1H), 7,06 (dd, J=8,8, 2,2 Hz, 1H), 6,44 (s, 1H), 6,11
(dd, J=7,6, 2,7 Hz, 1H), 6,05 (s, 2H), 5,95 (d, J=2,9 Hz, 1H), 5,21 (s, 2H), 4,20-
5,10 (br m, 2H), 2,90-3,90 (br m, 7H), 1,26 (br d, J=6,6 Hz, 6H).

Vidu 19 :
Mubi 4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
a]indol-9-yl]-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop bazo tu do

Hén hop chira 0,07 g (0,18mmol) 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-alindol-9-yl1}-1,2-dihydropyridin-2-on [Vi du 3, budc (b)],
5mL metanol, 0,53mL (7,2mmol) axeton, 0,01 1mL (0,19mmol) axit axetic va
0,153 g (2,43mmol) natri xyanoborohydrua dugc khudy trong binh phan tng
day kin & 75°C trong 4,25 gid, sau d6 ¢ nhiét d6 trong phong qua dém. 0,039 g
(0,62mmol) natri xyanoborohydrua duoc bd sung va hdn hop phin tng dugc
khudy & 75°C trong 24 h. 10mL dung dich nuéc NaHCO; bdo hoa dugc bd
sung va hén hop phan tmg duge chiét bang 3x15mL diclometan, cac pha hiru
co gom lai dugc rira bang nudc, va nudc mudi, dugc 1am kho trén Na,SO,
khan, duoc loc va dugc c6 trong chan khong dé tao ra 0,073 g (hi€u suét 95%)
4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-
alindol-9-yl]-1,2-dihydropyridin-2-on dudi dang bazo tu do. MS (EI) 428,2
[M+H]". |
(b) Téng hop mudi cia axit maleic

Dung dich chira 0,0326 g (0,076mmol) 4-(benzyloxy)-1-[3-(propan-2-
y)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
bazo tu do [Vi du 19, budc (a)] trong 2mL hdn hop chira diclometan va etanol
véi ty 1€ 9:1 0,0089 g (0,076mmol) axit maleic dugc bd sung, sau do6

diclometan dugc 1am bay hoi. Phin cin dugc nghién véi dietyl ete, san pham
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rin duoc loc, dugce rira bing dietyl ete va duoc 1am kho dé tao ra 0,039 g (hiéu
suit 94%) mudi cia axit 4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on maleic. MS (EI)
4282 [M+H]". '"H NMR (400 MHz, DMSO-dg) &: 9,20-9,90 (br m, 0,6H),
7,50-7,58 (m, 2H), 7,34-7,50 (m, 6H), 7,05 (dd, J=8,8, 2,2 Hz, 1H), 6,43 (s,
1H), 6,08 (dd, J=17.5, 2,6 Hz, 1H), 6,04 (s, 2H), 5,95 (d, J=2,6 Hz, 1H), 5,14 (s,
2H), 4,20-5,00 (br m, 2H), 2,90-3,90 (br m, 7H), 1,25 (br d, J=5,9 Hz, 6H).
(¢) Téng hop mudi hydroclorua

0,073g (0,17mmol) 4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on bazo ty do [Vi du 19,
buéc (a)] dugc hip thu vio 10mL diclometan va 10mL metanol. SmL hydro
clorua 20% trong etyl axetat dugc bd sung, hdn hop phan tmg duoc loc va dung
dich dugc 1am bay hoi. Phan cian dugc nghién v6i 4mL hdn hop chira etanol va
dietyl ete v6i ty 18 3:1, san phim rin dugc loc, dugc rira bing dietyl ete va
duge 1am kho dé tao ra 0,061g (hiu suit 77%) mubi 4-(benzyloxy)-1-[3-
(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a}indol-9-yl]-1,2-
dihydropyridin-2-on hydroclorua. MS (EI) 428,2 [M+H]+.

Vidu 20
Mudi cua axit 4-[(5-clopyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-
1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
maleic
(a) Téng hop bazo tu do

Hdén hop chta 0,57 g (1,36mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, bube (b)], 60mL axetonitril, 0,38 g (2,72mmol) K,CO; va 1,36mL
(13,6mmol) 2-iodopropan duoc khudy & nhiét @6 hdi luu trong 45 h. Hon hop
phéan tmg dugc co, phﬁn can duogc nghién v6i 20mL nuéc, san phdm rin dugc
loc va dugc rira bang nude. San phdm thé duoc tinh ché bang sic ky cot bang
cach st dung Kieselgel 60 (0,040-0,063 mm) 1am chat hip thu (Merck) va hdn
hop chira diclometan, metanol va ccNH4OH véi ty 1€ 95:5:0,1 1am dung méi
rira giai @& tao ra 0.4 g (64%) 4-[(5-clopyridin-2-yl)metoxy]-1-[3-(propan-2-
yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
du6i dang bazo tw do. MS (EI) 463,2 [M+H]".

(b) Téng hop mudi ctia axit maleic
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Dung dich chira 0,47 g (1,015mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[3-(propan-2-y1)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-y1]-1,2-
dihydropyridin-2-on bazo tu do [Vi du 20, budc (a)] trong hdn hop chira
diclometan va metanol véi ty 18 10:1 0,13 g (1,117mmol) axit maleic dugc bd
sung va hdn hop duge co. Phén cin dugc nghién vé6i etanol, va sau 1 h khudy
san ph'flm rén duge loc, dugc rira b%lng etanol va dugc 1am kho dé tao ra 0,57 g
(hiéu sudt 96%) hop chit néu & d& muc nay. MS (EI) 463,2 [M+H]". "H NMR
(500 MHz, DMSO-d¢) 8: 9,00-10,00 (br m, 0,5H), 8,67 (br d, J=2,4 Hz, 1H),
8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,61 (d, J=8,4 Hz, 1H), 7,53-7,58 (m, 2H), 7,44
(d, J=2,0 Hz, 1H), 7,05 (dd, J=8,7, 2,0 Hz, 1H), 6,43 (s, 1H), 6,12 (dd, J=7.6,
2,8 Hz, 1H), 6,05 (s, 2H), 5,93 (d, J=2,8 Hz, 1H), 5,23 (s, 2H), 4,10-5,10 (br m,
2H), 2,70-4,00 (br m, 7H), 1,26 (br d, J=6,7 Hz, 6H).

Vidy2l
4-[(4-ﬂophény1)metoxy]- 1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino| 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on

Dung dich chra 0,060 g (0,15mmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-4-[(4-flophenyl)metoxy]-1,2-dihydropyridin-
2-on [Vi du 5, buéce (a)], 20mL diclometan, 0,2mL (1,43mmol) trietylamin va
0,04mL (0,545mmol) axeton 0,1 g (0,47mmol) natri triaxetoxyborohydrua
dugc bd sung & 0°C va hdn hop phén img duoc khudy & nhiét d6 trong phong
qua dém. 0,02mL (0,27mmol) axeton va 0,050 g (2,35mmol) natri
xyanoborohydrua duoc bd sung va hdn hop phan tmg duoc khudy & nhiét do
trong phong trong 24 h. Sau budc xtr ly nay 0,02mL (0,27mmol) axeton va
0,050 g (2,36mmol) natri triaxetoxyborohydrua khac nita dugc bd sung va hdn
hop phén tng dugc khudy thém trong 24 h. 40mL diclometan va 10mL dung
dich nuéc NaHCOj; bdo hoa dugc bd sung va hdn hop phan tng duge khudy
trong 10 phut. cic pha duoc tich, pha hitu co dugc rira bang 2x30mL nudc,
dugc lam kho trén Na,SO,4 khan, dugce loc va dugc cd trong chan khong. Sadn
phidm thé duoc tinh ché bing sic ky cot bang cach sir dung Kieselgel 60
(0,040-0,063 mm) 1am chit hip thu (Merck) va hén hop chira diclometan va
metanol vé6i ty 16 9:1 1am dung méi rira giai. San phim thu dugce dugc két tinh
béng etan_ol, san phém ran két taa duoc loc, dugc rira béng dietyl ete va dugc
lam kh6. Séan phém thu dugc nhu vady va nudce cédi c¢d dic dugce tinh ché cing
v6i nhau (0,046 g) bang sic ky cot bang cach sir dung Kieselgel 60 (0,040-

0,063 mm) 1am chét hip thu (Merck) va hdn hop chira diclometan va metanol
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v6i ty 18 95:5 1am dung méi rira giai dé tao ra 0,021 g (hiéu suit 31%) hop chit
néu & d& muc nay. MS (EI) 446,25 [M+H]".

Vidu 22
Mudi cua axit 4-[(4-clophenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on maleic
(a) Téng hop bazo tu do

Hén hop chia 0070 g (0,167mmol) 4-[(4-clophenyl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
bazo tu do [Vi du 6, bude (b)], 6mL metanol, 0,49mL (6,67mmol) axeton va
0,142 g (2,26mmol) natri xyanoborohydrua dugc khudy trong binh phén ting
‘day kin & 70°C qua dém. 6mL metanol va 15mL dung dich nuéc NaHCO; bao
hoa dugc bd sung va hdn hop phan tng dugc khudy & nhiét do trong phong
-~ trong 3 h. Hdn hop phén tmg dugc chiét bing 3x20mL diclometan, cic pha hitu
co gom lai dugc lam khd trén Na,SO,4 khan, dugc loc va duge c6 trong chan
khong. San phim thd dugc tinh ché bing sic ky cot nhanh bang cach sit dung
Kieselgel 60 (0,040-0,063 mm) lam chét hip thu (Merck) va hdn hgp chira
diclometan, metanol va ccNH,OH véi ty 18 95:5:1 1am dung moi rira giai dé tao
ra 0,065 g (hiéu sudt 84%) 4-[(4-clophenyl)metoxy]-1-[3-(propan-2-yl)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
dué6i dang bazo tu do. MS (EI) 462,2 [M+H]".
(b) Téng hop mudi cta axit maleic

Dung dich chua 0,065 ¢ (O,l4mm61) bazo tg do 4-[(4-
clophenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
alindol-9-yl]-1,2-dihydropyridin-2-on [Vi du 22, budc (a)] trong 10mL hén
hop chira diclometan va etanol véi ty 1€ 9:1 0,0164 g (0,14mmol) axit maleic
duoc bd sung, sau d6 diclometan duoc 1am bay hoi. Phin cin duge nghién véi
dietyl ete, san phim rin dugc loc, duoc rira bang dietyl ete va dugc 1am kho dé
tao ra 0,066 g (hiéu suét 81%) hop chit néu & dé muc nay. MS (EI) 462,2
. [M+H]". '"H NMR (400 MHz, DMSO-dg) 8: 9,00-10,00 (br m, 0,7H), 7,48-7,58
(m, 6H), 7,43 (d, J=1,9 Hz, 1H), 7,05 (dd, J=8,7, 2,0 Hz, 1H), 6,44 (s, 1H),
6,03-6,11 (m, 3,3H), 5,94 (d, J=2,7 Hz, 1H), 5,15 (s, 2H), 4,20-5,05 (br m, 2H),
2,90-3,90 (br m, 7H), 1,18-1,34 (br d, J=6,4 Hz, 6H).

Vidu 23
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Mubi 4-[(2-flophenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop bazo tir do

Hon hop chtta 0,070 g (0,174mmol) 1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-y1}-4-[(2-flophenyl)metoxy]-1,2-dihydropyridin-
2-on [Vi du 7, buéc (b)], SmL metanol, 0,51mL (6,95mmol) axeton, 0,02mL
(0,35mmol) axit axetic va 0,21 g (3,34mmol) natri xyanoborohydrua dugc
khudy trong binh phan tmg déy- kin & 70°C trong 6,25 h. 15mL dung dich nuéc
NaHCO; bio hoa dugc bd sung va hdn hé)p phan tmg duoc khudy & nhiét d6
trong phong qua dém. Hdn hop phan tmg dugc chiét bing 3x15mL diclometan,
cac pha hiru co gom lai dugc 1am khé trén Na,SO,4 khan, dugc loc va dugce cd
ﬁong chan khong. San phim thé dugc tinh ché bing sic ky c¢ot nhanh bang
cach st dung Kieselgel 60 (0,040-0,063 mm) lam chat hip thu (Merck) va hdn
hop chira diclometan, metanol va ccNH,OH véi ty 1€ 98:2:1 lam dung méi rira
giai dé tao ra 0,030 g (hiéu suit 38%) 4-[(2-flophenyl)metoxy]-1-[3-(propan-2-
yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
duéi dang bazo tr do. MS (EI) 446,2 [M+H]".
(b) Téng hop mudi hydroclorua

Dung dich chira 0,030 g (0,067mmol) 4-[(2-flophenyl)metoxy]-1-[3-
(propan-2-yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on [Vi du 23, budc (a)] trong 8mL diclometan ImL hydro
clorua 20% trong etyl axetat dwoc bd sung va hdn hop phan tng duge cd. Phin
can dugc nghién voi dietyl ete, san phém rin duoc loc, dugc ria br?lng dietyl ete
va dugce 1am kho dé tao ra 0,025 g (hiéu suét 77%) hop chit néu & d& muc nay.
MS (EI) 446,2 [M+H]". '"H NMR (400 MHz, DMSO-dg) &: 10,69-10,84 (br m,
1H), 7,42-7,62 (m, 5H), 7,24-7,33 (m, 2H), 7,06 (dd, J=8,7, 2,1 Hz, 1H), 6,44
(s, 1H), 6,06 (dd, J=7,5, 2,7 Hz, 1H), 6,01 (d, J=2,7 Hz, 1H), 5,17 (s, 2H), 4,85-
4,95 (br m, 1H), 4,56-4,67 (br m, 1H), 3,67-3,80 (br m, 3H), 3,50-3,61 (br m,
1H), 3,20-3,49 (br m, 2H), 2,99-3,10 (br m, 1H), 1,26-1,34 (m, 6H).

Vidu 24
Mubi clia axit 1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-
aJindol-9-yl]-4-[(5-clopyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on maleic
(a) Téng hop bazo tu do

Dung dich chtra 0,20 g (0,43mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-[3-
(propan-2-yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-y1]-1,2-
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dihydropyridin-2-on [Vi du 20, buéc (a)] trong 2mL diclometan 0,064 g
(0,48mmol) N-closucxinimit dugc bd sung va hdn hop phan tng dugce khudy &
nhiét do trong phong trong 45 phut. Hon hop phan tmg dugc c¢6 va phan cin
dugc tinh ché bang sic ky cot nhanh bang cach st dung Kieselgel 60 (0,040-
0,063 mm) lam chét hip thu (Merck) va cic hdn hop khic nhau chia
diclometan va metanol 1dm dung moi rira giai: hdn hop véi ty 1& trudc tién 13
98:2, sau d6 12 97:3, va cudi cung 13 95:5 dé tao ra 0,146 g (hiéu suit 67%) 1-
[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1 ,4]diazepino[ 1,7-a]indol-9-yl]-4-
[(5-clopyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on dud¢i dang bazo tu do.
MS (EI) 497,1 [M+H]".
(b) Téng hop mudi ctia axit maleic

Dung dich chta 0,1 g (0,2mmol) 1-[11-clo-3-(propan-2-yl)-
1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-4-[ (5-clo-pyridin-2-
yl)metoxy]-1,2-dihydropyridin-2-on bazo tu do [Vi du 24, bude (a)] trong 3mL
hdn hop chtra diclometan va etanol véi ty 1& 9:1 0,0233 g (0,2mmol) axit
maleic dugc bd sung, sau dé diclometan duoc 1am bay hoi c6 trong chin
khoéng. Phén cin dugc nghién voi dietyl ete, san phém rén dugc loc, dugc rira
bang dietyl ete va dugc 1am kho dé tao ra 0,104 g (hiéu suit 84%) hop chit néu
& dé muc nay. MS (EI) 497,2 [M+H]". "TH NMR (400 MHz, DMSO-dg) 8: 9,00-
10,20 (br m, 0,7H) 8,68 (dd, J=2,5, 0,6 Hz, 1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H),
7,67 (d, J=8,9 Hz, 1H), 7,56-7,64 (m, 2H), 7,39 (d, J=2,0 Hz, 1H), 7,18 (dd,
J=8,7, 2,1 Hz, 1H), 6,14 (dd, J=7,6, 2,7 Hz, 1H), 6,04 (s, 1,86H), 5,95 (d, J=2,7
Hz, 1H), 5,23 (s, 2H), 5,10-4,20 (br m, 2H), 2,85-4,00 (br m, 7H), 1,12-1,32 (br
d, 6H).

Vidu 25
Mubi clia axit 1-[11-bromo-3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-4-[(5-clopyridin-2-yl)metoxy]-1,2-
dihydropyridin-2-on maleic
(a) Tong hop bazo tu do

Dung dich chira 0,20 g (0,43mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-[3-
(propan—2-y1)-1H,2H,3H,4H,5H—[1,4]diazepino[1,7—a]indol—9-y1]-1,2-
dihydropyridin-2-on [Vi du 20, budc (a)] trong 4mL diclometan 0,089 g
(0,5mmol) N-bromsucxinimit duoc bd sung va hdn hop phan img duoc khudy &
nhiét dJ trong phong trong 75 phﬁt. 40mL diclometan va 10mL dung dich nuéc
NaOH IN duoc bd sung. Hén hop dugce khudy & nhiét d6 trong phong trong 1
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gi®, sau d6 cac pha duge tach. Pha hitu co dugc rira bang 2x10mL dung dich
nudc NaOH 1IN, nuédc va nudc mubi, sau d6 dugce 1am khé trén Na,SO,4 khan,
dugce loc va duge cd trong chin khong. Phin cin duge tinh ché bing sdc ky cot
nhanh bang cach sir dung Kieselgel 60 (0,040-0,063 mm) lam chit hip thu
(Merck) va hdn hop chira diclometan va metanol véi ty 1€ 98:2 1am dung méi
rira giai. San phim ran thu dwgc nhu viy duoc nghién voi dietyl ete, dugc loc,
dugc rira bang dietyl ete va dugc 1am khé dé tao ra 0,056 g (hiéu suét 24%)
hop chét néu & d& muc nay 1-[11-bromo-3-(propan—2—yl)-iH,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-4-[(5-clopyridin-2-yl)metoxy]-1,2-
dihydropyridin-2-on duéi dang bazo tu do. MS (EI) 543,1 [M+H]".
(b) Téng hop mudi ctia axit maleic

Dung dich chtra 0,037 g (0,068mmol) 1-[11-bromo-3-(propan-2-yl)-
1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-4-[ (5-clopyridin-2-
yl)metoxy]-1,2-dihydropyridin-2-on [Vi du 25, buéc (a)] trong 2mL hdn hop
chira diclometan va etanol vdi ty 1€ 9:1 0,0079 g (0,068mmol) axit maleic du’qé
bd sung, sau d6 diclometan dugc 1a3m bay hoi cd trong chan khong. Phén cin
duoc nghién v6i dietyl ete, san phém ran dugc loc, duge ria b?mg dietyl ete va
duge 1am kho dé tao ra 0,038 g (hiéu sudt 83%) hop chit néu & dé muc nay.
MS (EI) 543,1 [M+H]". '"H NMR (400 MHz, DMSO-dg) &: 9,10-10,00 (br m,
0,6H), 8,68 (dd, J=2,5, 0,6 Hz, 1H), 8,03 (dd, J=8,3, 2,4 Hz, 1H), 7,67 (d, J=8,8
Hz, 1H), 7,56-7,64 (m, 2H), 7,31 (d, J=2,0 Hz, 1H), 7,17 (dd, J=8,7, 2,1 Hz,
1H), 6,14 (dd, J=7,6, 2,7 Hz, 1H), 6,04 (s, 1,8H), 5,95 (d, J=2,7 Hz, 1H), 5,23
(s, 2H), 4,15-5,10 (br m, 2H), 2,80-4,00 (br m, 7H), 1,15-1,30 (br d, 6H).

Vidu 26
Mubi cta axit 4-[(5-clopyridin-2-yl)metoxy]-1-[11-iodo-3-(propan-2-yl)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
maleic
(a) Téng hop bazo trr do

Dung dich chira 0,20 g (0,43mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-[3-
(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on [Vi du 20, budc | (a)] trong 4mL diclometan 0,113 g
(0,5mmol) N-iodosucxinimit dugc bd sung va hdn hop phan tmg dugc khudy &
nhiét d trong phong trong 1 gid. 40mL diclometan va 10mL dung dich nuéc
NaOH IN duogc bd sung. Hon hop dugce khudy & nhiét d trong phong trong 1
gi0, sau d6 céc pha duoc tach. Pha hiru co dugc rira bang 2x10mL dung dich
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nudc NaOH 1N, nuéc va nudc mudi, sau d6 duoc 1am kho trén Na,SO,4 khan,
dugce loc va duge cb trong chan khong. Phan cin dugce tinh ché bang sic ky cot
nhanh bing cach st dung Kieselgel 60 (0,040-0,063 mm) lam chét hép thu
(Merck) va hdn hop chira diclometan va metanol véi ty 1& 95:5 1am dung mdi
rira giai dé tao ra 0,171 g (hiéu sut 67%) 4-[(5-clopyridin-2-yl)metoxy]-1-[11-
iodo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on dudi dang bazo tur do. MS (EI) 589,1 [M+H]".

(b) Téng hop mudi cta axit maleic

Dung dich chira 0,040 g (0,068mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[11-iodo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-
1,2-dihydropyridin-2-on [Vi du 26, buéc (a)] trong 1,2mL hdn hgp chira
diclometan va etanol véi ty 1¢ 9:1 0,0079 g (0,068mmol) axit maleic dugc b
sung, sau d6 hdn hgp phan tmg dugc cd trong chan khong. Phén cin duoc
nghién v6i dietyl ete, san phim ran duoc loc, dugc rira bang dietyl ete va dugc
1am khé dé tao ra 0,026 g (hiu suit 63%) hop chit néu & dé muc nay. MS (EI)
589,1 [M+H]". 'TH NMR (400 MHz, DMSO-d) &: 9,20-10,00 (br m, 0,5H),
8,68 (dd, J=2,5, 0,6 Hz, 1H), 8,03 (dd, J=8,2, 2,5 Hz, 1H), 7,56-7,64 (m, 3H),
7,10-7,19 (m, 2H), 6,14 (dd, J=7,6, 2,7 Hz, 1H), 6,03 (s, 1,34H), 5,95 (d, J=2,7
Hz, 1H), 5,24 (s, 2H), 4,25-5,15 (br m, 2H), 2,70-4,00 (m, 7H), 0,90-1,40 (br d,
6H).

Vidu 27
Mudi 4-(benzyloxy)-1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on hydroclorua
(a) Téng hop bazo tu do

Dung dich chira 0,073 g (0,17mmol) 4-(benzyloxy)-1-[3-(propan-2-yl)-
1H,2H,3H,4H,5H-[ 1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on [Vi
du 19, buéc (a)] trong 2mL diclometan 0,024 g (0,18mmol) N-closucxinimit
dugc bd sung va hdn hop phan tng duge khudy & nhiét do trong phong trong
70 phut. 20mL diclometan va SmL dung dich nuéc NaOH 1IN duoc bb sung.
Hdn hop dugc khudy & nhiét d6 trong phong trong 1 gi(‘), sau d6 cac pha duogc
tach. Pha hitu co duoc rira bang 2x5mL dung dich nuéc NaOH 1IN, nuéc va
nude mudi, sau d6 duge 1am khd trén Na,SO, khan, duge loc va dugce cb trong
chan khong. Phin cin dugc tinh ché bing sic ky cot nhanh bang cach sir dung
Kieselgel 60 (0,040-0,063 mm) 1am chit hip thu (Merck) va hdn hgp chira
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diclometan va metanol véi ty 1€ 98:2 1am dung moi rira giai dé tao ra 0,038 g
(hiéu sudt 48%) 4-(benzyloxy)-1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on dudi dang bazo tu do.
MS (EI) 462,2 [M+H]".
(b) Téng hop mudi hydroclorua

Dung dich chira 0,025 g (0,054mmol) 4-(benzyloxy)-1-[11-clo-3-
(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on bazo.ty do [Vi du 27, budc (a)] trong SmL diclometan
ImL hydro clorua 20% trong etyl axetat dugc bd sung, sau d6 hén hop phan
tng dwgc cb. Phin cin dugc nghién véi dietyl ete, san phim rin dugc loc,
duoc rira bang dietyl ete va dugc 1am kho dé tao ra 0,025 g (hiéu sudt 77%)
hop chét néu & d& muc nay. MS (EI) 462,2 [M+H]". '"H NMR (400 MHz,
DMSO-dg) 8: 10,74-10,88 (br m, 1H), 7,68 (br d, J=8,7 Hz, 1H), 7,58 (d, J=7,6
‘Hz, 1H), 7,34-7,50 (m, 6H), 7,18 (br d, J=8,8 Hz, 1H), 6,10 (dd, J=7,6, 2,7 Hz,
1H), 5,97 (d, J=2,7 Hz, 1H), 5,15 (s, 2H), 4,90-5,02 (br m, 1H), 4,58-4,71 (br
m, 1H), 3,68-3,82 (br m, 3H), 3,25-3,60 (br m, 3H), 3,06-3,21 (br m, 1H), 1,21-
1,36 (br m, 6H).

Vidu 28
Mubi cua axit 4-[(5-clopyridin-2-yl)metoxy]-1-[3-(xyclopropylmetyl)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-ond
maleic
(a) Téng hop bazo tu do

Hdn hop chia 0,060 g (0,14mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, bude (b)], 4mL metanol, 0,017mL (0,3mmol) axit axetic, 0,112mL
(1,49mmol) xyclopropancarboxaldehyt va 0,127 g (2,02mmol) natri
xyanoborohydrua dugc khudy trong binh phan tng ddy kin & 70°C trong 70
phit. 6mL dung dich nuéc NaHCO; bio hoa duge bd sung va hén hgp phan
tmg duoc chiét bang 2x15mL diclometan, cdc pha hitu co gom lai dugc lam
kho trén Na,SO, khan, dugce loc va duge c6 trong chan khong. San phém thd
duge tinh ché bing skc ky cot nhanh bing cach sir dung Kieselgel 60 (0,040-
0,063 mm) 1am chit hip thu (Merck) va hdn hop chira diclometan, metanol va
ccNH,OH véi ty 18 98:2:1 1am dung mdi rira giai @& tao ra 0,061 g (hiéu suét
91%) 4-[(5-clopyridin-2-yl)metoxy]-1-[3-(xyclopropylmetyl)-
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1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-alindol-9-yl]-1,2-dihydropyridin-2-on
duéi dang bazo tu do. MS (EI) 475,2 [M+H]".
(b) Tdng hop mudi cia axit maleic

Dung dich chira 0,061 g (0,128mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[3-(xyclopropylmetyl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on [Vi du 28, buéc (a)] trong 10mL hdn hgp chtra diclometan
va etanol vdi ty 1€ 9:1 0,015 g (0,128mmol) axit maleic dugc b sung, sau do6
diclometan dugc lam bay hoi c6 trong chan khong. Phén can dugc nghién véi
dietyl ete, san phém rin duge loc, duge rira bang dietyl ete va dugc 1am khd dé
tao ra 0,059 g (hiéu sudt 77%) hop chit néu & d& muc nay. MS (EI) 475,2
[M+H]". '"H NMR (400 MHz, DMSO-dy) 3: 9,50-10,40 (br m, 0,6H), 8,67 (br
d, J=2,4 Hz, 1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,52-7,64 (m, 3H), 7,44 (d,
J=2,2 Hz, 1H), 7,05 (dd, J=8,7, 2,1 Hz, 1H), 6,43 (s, 1H), 6,12 (dd, J=7,6, 2,7
Hz, 1H), 6,04 (s, 1,9H), 5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 4,20-5,10 (br m,
2H), 2,95-4,10 (br m, 8H), 1,05-1,18 (br m, 1H), 0,63-0,72 (br m, 2H), 0,34-
0,42 (br m, 2H).

Vidu 29
Mudi cia - axit 4-(benzyloxy)-1-{3-xyclopropyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on maleic
(a) Tong hop bazo tw do

Hon hop chira 0,1 g (0,26mmol) 4-(benzyloxy)-1-{1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-alindol-9-y1}-1,2-dihydropyridin-2-on [Vi du 3, budc (b)],
7mL metanol, 0,030mL (0,52mmol) axit axetic, 0,52mL (2,6mmol) (I1-
etoxyxyclopropoxy)trimetylsilan va 0,22 g (3,5mmol) natri xyanoborohydrua
dwgc khudy trong binh phan tmg diy kin & 70°C qua dém. 7mL metanol dugc
bd sung vao hdn hop phan tmg cd dic va n6 duge khudy & 70°C trong 10 phut.
Sau khi 1am ngudi dén nhiét d trong phong 15mL dung dich nu¢ec NaHCO;
bio hoa dugc bd sung va hdn hop phan img dugc chiét bang 3x20mL
diclometan, cac pha hitu co gom lai dugc rira bang 10mL nuéc va 15mL dung
dich nuéc mubi, dugc 1am kho trén Na,SO, khan, dugc loc va duge cd trong
chan khong. Phin cin dugc nghién v6i SmL hdn hop chia etanol va dietyl ete
v6i ty 18 3:1, san pham ran duge loc, dugc rira bang dietyl ete va dugc 1am khd.
San phdm thd duoc tinh ché bing sic ky cot nhanh bing cach st dung
Kieselgel 60 (0,040-0,063 mm) lam chét hép thu (Merck) va hdn hop chira

diclometan, metanol va ccNH,OH vdi ty 1€ 98:2:1 lam dung moi rira giai dé tao
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ra 0,062 g (hiéu suit 55%) 4-(benzyloxy)-1-{3-xyclopropyl-1H,2H,3H 4H,5H-
[1,4]diazepino[1,7-a]indol-9-y1}-1,2-dihydropyridin-2-on duédi dang bazo tu
do. MS (EI) 426,2 [M+H]".
(b) Tng hop mudi cia axit maleic

Dung dich chtra 0,062 g (0,145mmol) 4-(benzyloxy)-1-{3-xyclopropyl-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl }-1,2-dihydropyridin-2-on
[Vi du 29, buéc (a)] trong 10mL hén hop chira diclometan va etanol véi ty 1&
9:1 0,017 g (0,146mmol) axit maleic dugc bd sung, sau d6 diclometan dugc
1am bay hoi c6 trong chan khéng. Phan cin dugc nghién véi dietyl ete, san
phém rén dugce loc, dugc rira béng dietyl ete va dugc lam khé dé tao ra 0,057 g
(hiéu suit 72%) hop chit néu & d& muc nay. MS (EI) 426,2 [M+H]". '"H NMR
(400 MHz, DMSO-d) 6: 7,34-7,56 (m, 8H), 7,02 (dd, J=8,7, 2,0 Hz, 1H), 6,36
(s, 1H), 6,15 (s, 2H), 6,07 (dd, J=7,6, 2,7 Hz, 1H), 5,95 (d, J=2,7 Hz, 1H), 5,14
(s, 2H), 4,35-4,55 (br m, 2H), 2,90-3,80 (br m, 6 H), 2,36-2,58 (br m, 1H),
0,62-0,82 (br m, 4H).

Vidu 30
Mubi cua axit 4-[(5-clopyridin-2-yl)metoxy]-1-{3-xyclopropyl-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl }-1,2-dihydropyridin-2-on
maleic
(a) Téng hop bazo tr do

Hon hop chira 0,3 g (0,71mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, budc (b)], 30mL metanol, 0,41mL (7,16mmol) axit axetic, 1 g boted
4A sang phan tir, 0,43mL (0,21mmol) (1-etoxyxyclopropoxy)trimetylsilan va
0,12 g (1,92mmol) natri xyanoborohydrua duoc khudy & nhiét d6 hdi luu trong
4 h. Hdn hop phéan tng dugc loc, nguyén liéu rin dugc rira bing metanol va
phin loc dugc c6 trong chan khéng. Phin cin dugc tinh ché bang sic ky cot
bing cach sir dung Kieselgel 60 (0,040-0,063 mm) 1am chit hip thu (Merck) va
hdn hop chira diclometan va metanol véi ty 1€ 9:1 1am dung méi rira giai. Phén
can thu duge nhu vay dugce nghién v0i etanol, dugc loc, dugc rira br?mg etanol
va dugc 1am kho. San phim rén thu duge dugce tinh ché tiép bing sic ky cot
bang cach sir dung Kieselgel 60 (0,040-0,063 mm) 1am chit hép thu (Merck) va
hdn hop chira diclometan va metanol véi ty 1€ 95:5 1am dung mdi rira giai, sau
d6 dugc tinh ché lai bang sic ky cot bing cich sir dung hdn hop chira

diclometan va metanol v6i ty 1€ 98:2 1am dung méi rira giai. Phin cin dugc
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nghién vai dietyl ete, sau d6 dietyl ete dugc lam bay hoi dé tao ra 0,041 g (hiéu
sut 12,5%) 4-[(5-clopyridin-2-yl)metoxy]-1-{3-xyclopropyl-
1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a] iridol-9-y1} -1,2-dihydropyridin-2-on
duéi dang bazo tr do. MS (EI) 461,2 [M+H]".
(b) Téng hop mudi clia axit maleic

Dung dich chta 0,018 g (0,039mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{3-xyclopropyl-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-
dihydropyridin-2-on bazo ty do [Vi du 30, bude (a)] trong 3mL diclometan va
1mL axeton 0,0046 g (0,040mmol) axit maleic duge bd sung, sau d¢6 hdn hop
phan ung dugc ¢ trong chian khong. Axeton dugc bd sung vio phan cin va
hén hop duge co dén thé tich cubi 1a 1,0mL. San phdm rin dugc tach khoi
axeton, né dugc loc, dugc rira bﬁng axeton va dugc 1am kho dé tao ra 0,008 g
(hiéu suit 35%) hop chit néu & d& muc nay. C6 nudc cai thu dugc tiép 0,005 g
(hidu suit 21%) hop chét néu & d& muc nay. Hai phan doan dugc gom lai. MS
(EI) 461,2 [M+H]". '"H NMR (400 MHz, DMSO-dy) &: 8,67 (dd, J=2,5, 0,7 Hz,
1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,50-7,63 (m, 3H), 7,40 (d, J=1,9 Hz, 1H),
7,02 (br d, J=9,0 Hz, 1H), 6,37 (br s, 1H), 6,17 (s, 2,8H), 6,11 (dd, J=7.5, 2,7
Hz, 1H), 5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 4,28-4,62 (br m, 2H), 2,40-3,80
(br m, 7 H), 1,20-1,33 (br m, 1H), 0,62-0,83 (br m, 3H).

Vidu3l
Mubi cua axit 4-[(5-clopyridin-2-yl)metoxy]-1-{3-xyclobutyl-
1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on -
maleic
(a) Téng hop bazo tu do

Hon hop chia 0,3 g (0,71mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, buée (b)], 50mL diclometan, 0,2mL (1,43mmol) trietylamin va
0,07mL  (0,93mmol)  xyclobutanon 0,23 g (1,09mmol)  natri
triaxetoxyborohydrua dugc bb sung & nhiét d6 dudi 10°C va hdn hop phan tmg
dugc khudy & nhiét d6 trong phong qua dém. 0,2mL (1,43mmol) trietylamin va
0,12 g (0,57mmol) natri triaxetoxyborohydrua dugc bd sung va hdn hop dugc
khudy trong 24 h. Hén hop phan tmg dugc rira bang 40mL dung dich nudc
NaHCO; 5% va 2x40mL nuéc, pha hitu co duge sdy khé trén Na,SO,4 khan,
dugc loc va dugc c6 trong chin khong. Phén cin dugc nghién V01 etanol, san

phim rin dugc loc, dugce rira bing etanol va dugc 1am kho. San phim thd duoc
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tinh ché bang séc ky cot bang cach st dung Kieselgel 60 (0,040-0,063 mm) 1am
chét hép thu (Merck) va hdn hop chira diclometan va metanol véi ty 1€ 9:1 1am
dung moi ria gidi. Phén cin thu dugc nhu vy dugc nghién v0i etanol, duoc
loc, dugc rira bang etanol va dietyl ete va dugc 1am kho dé tao ra 0,10 g (hiéu
sudt 30%) 4-[(5-clopyridin-2-yl)metoxy]-1-{3-xyclobutyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on dudi dang bazo tu
do. MS (EI) 475,2 [M+H]".
(b) Tong hop mubi cia axit maleic

Dung dich chtta 0,060 g (0,126mmol) bazo tu do 4-[(5-clopyridin-2-
yl)metoxy]-1-{3-xyclobutyl-1H,2H,3H,4H,5H-[1,4]diazepino[1,7-a]indol-9-
yl}-1,2-dihydropyridin-2-on [Vi du 31, budc (a)] trong 8mL diclometan va
2mL axeton 0,015 g (0,13mmol) axit maleic dugc bd sung, sau d6 hdn hop
phan Gng duqé cd trong chan khong. Axeton duoc bd sung vao phin cin va
hdn hop dugc ¢d dén thé tich cubi 1a 0,5mL. San phdm rin dugc tach khéi
axeton, no duogc loc, dugc rira béng axeton va dugc 1am kho dé tao ra 0,055 g
(hiéu suét 74%) hop chét néu & & muc nay. MS (EI) 475,2 [M+H]". '"H NMR
(400 MHZ, DMSO-dg) 8: 9,40-10,40 (br m, 0,7H), 8,67 (d, J=2,5 Hz, 1H), 8,03
(dd, J=8,4, 2,5 Hz, 1H), 7,50-7,63 (m, 3H), 7,43 (d, J=2,0 Hz, 1H), 7,05 (dd,
J=8,7, 2,1 Hz, 1H), 6,43 (s, 1H), 6,12 (dd, J=7,6, 2,7 Hz, 1H), 6,06 (s, 2H),
5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 4,15-5,00 (br m, 2H), 2,70-3,90 (br m,
7H), 2,12-2,31 (br m, 4H), 1,61-1,83 (br m, 2H).

Vidu 32
Mudi clia axit 4-[(5-clopyridin-2-y1)metoxy]-1—[3—(2-ﬂoéty1)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
maleic
(a) Téng hop bazo tir do

Hdn hop chira 0,060 g (0,143mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
{1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
[Vi du 4, budce (b)], 6mL axetonitril, 0,041 g (0,3mmol) kali cacbonat, 0,25 g
(1,5mmol) kali iodua va 0,112mL (1,5mmol) 1-bromo-2-flo-etan dugc khudy
trong binh phan Gng day kin & 65°C qua dém, & 50°C trong 72 gio, sau do &
70°C trong 48 gio. 10mL dung dich nuéc NaHCO; bdo hoa dugc bb sung vao
hén hop phan tmg va n6 duge chiét bing 3x15mL diclometan, cac pha hiru co
gom lai dugc rira b%mg nudc va nudc muéi, duogc lam kho trén Na,SO,4 khan,
duge loc va duge cb trong chan khong dé tao ra 0,059 g (hiéu sudt 85%) 4-[(5-
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clopyridin-2-yl)metoxy]-1-[3-(2-flo-etyl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on duéi dang bazo tu do.
MS (EI) 467,1 [M+H]".
(b) Téng hop mudi ctia axit maleic

Dung dich chira 0,056 g (0,12mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[3-(2-floetyl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on bazo tu do [Vi du 32, buéc (a)] trong 2,5mL hdn hop chira
diclometan va etanol vai ty 1€ 9:1 0,014 g (0,12mmol) axit maleic va 0,7mL
etanol dugc bd sung, sau d6 diclometan duge 1am bay hoi c6 trong chan khong.
San phém rén két tia dugce loc, duge rira bing etanol va dietyl ete va dugc lam
kho d8 tao ra 0,052 g (hibu sudt 74%) hop chét néu & dé muyc nay. MS (EI)
467,2 [M+H]". '"H NMR (400 MHz, DMSO-dy) 8: 8,67 (d, J=2,4, 0,5 Hz, 1H),
8,03 (dd, J=8,3, 2,4 Hz, 1H), 7,51-7,643 (m, 3H), 7,40 (d, J=2,2 Hz, 1H), 7,02
(dd, J=8,7, 2,1 Hz, 1H), 6,37 (br s, 1H), 6,13 (s, 2H), 6,11 (dd, J=7,7, 2,8 Hz,
1H), 5,94 (d, J=2,7 Hz, 1H), 5,22 (s, 2H), 4,77 (br d, J=47,6 Hz, 2H), 4,30-4,62
(br m, 2H), 2,80-3,90 (br m, 8H).

Vidu 33
Mubdi  1-[11-clo-3-(2-floetyl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-
yl]-4-[(5-clopyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on dihydroclorua
(a) Téng hop bazo tur do |

Dung dich chira 0,060g (0,128mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[3-(2-floetyl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-
dihydropyridin-2-on [Vi du 32, buéc (a)] trong 2mL diclometan 0,018 g
(0,138mmol) N-closucxinimit dugc bd sung va hdn hop phan tmg dugc khudy
& nhiét do trong phong trong 65 phit. 20mL diclometan va 5SmL dung dich
nuée NaOH 1N dugc bd sung vao hdn hop phan tng. Hdn hop dugc khudy &
nhiét do trong phong trong 1 gid, sau d6 cac pha dugc tach. Pha hitu co dugc
rira bing 2x5mL dung dich nuéc NaOH 1N, nuéc va nude mudi, sau d6 dugc
lam khé trén Na,SO,4 khan, duoc loc va dugc c6 trong chan khong. Phén cin
dugc tinh ché bing sic ky ¢t nhanh bing cach str dung Kieselgel 60 (0,040-
0,063 mm) 13m chét hip thu (Merck) va hdn hop chira diclometan va metanol
voi ty 18 98:2 1am dung moi rira giai dé tao ra 0,022 g (hidu suat 34%) 1-[11-
clo-3-(2-floetyl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-4-[(5-
clopyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on duéi dang bazo ty do. MS
(EI) 501,1 [M+H]". '
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(b) Téng hop mudi dihydroclorua

Dung dich chta 0,022 g (0,044mmol) 1-[11-clo-3-(2-floetyl)-
1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1,7-a]indol-9-yl]-4-[(5-clopyridin-2-
yl)metoxy]-1,2-dihydropyridin-2-on [Vi. du 33, buéc (a)] trong SmL
diclometan 1mL hydro clorua 20% trong etyl axetat dugc bd sung, sau d6 hdn
hop phén tmg dugc co. Phin cin duoc nghién véi dietyl ete, san phdm ran dugc
loc, dugce rira biang dietyl ete va dugc 1am khé dé tao ra 0,022 g (hiéu suit 88%)
hop cht néu & d& muc nay. MS (EI) 501,1 [M+H]". 'H NMR (400 MHz,
DMSO-dy) o: 11,48-11,64 (br m, 1H), 8,68 (dd, J=2,5, 0,6 Hz, 1H), 8,03 (dd,
J=8,4, 2,5 Hz, 1H), 7,70 (d, J=9,0 Hz, 1H), 7,58-7,64 (m, 2H), 7,40 (d, J=2,2
Hz, 1H), 7,19 (dd, J=8,7, 2,1 Hz, 1H), 6,14 (dd, J=7,5, 2,8 Hz, 1H), 5,96 (d,
J=2,7 Hz, 1H), 5,23 (s, 2H), 4,86-5,05 (br m, 3H), 4,55-4,69 (br m, 1H), 3,75-
4,05 (br m, 3H, tin hi€u ctia HCI bi che lép bai tin hiéu cia H,0), 3,58-3,74 (br
m, 2H), 3,22-3,52 (br m, 4H).

Vidu 34
Mudi ctia axit 4-[(5-clopyridin-2-yl)metoxy]-1-[11-metyl-3-(propan-2-yl)-
1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
maleic
(a) Tong hop bazo ti do

Hén hop chira 1,26 g (2,13mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-[11-
iodo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-y1]-1,2-
dihydropyridin-2-on [Vi du 26, bué6c (a)], 44mL of tetrahydrofuran, 0,162 g
(0,14mmol) tetrakis(triphenylphosphin)paladi(0) va 8mL (16mmol) 2M
trimetylnhdm dung dich trong toluen dugc hdi luu trong 170 phit. Hén hop
phan tmg dugc 1am ngudi dén nhiét d6 trong phong, 150mL etyl axetat, SOmL
dung dich nu6c amoni clorua bio hoa va 25mL dung dich nudc mubi duge bd
sung. cac pha dugc tich va pha nudc duogc chiét bang 2x50mL etyl axetat. Cac
pha hitu co gom lai dugc rira béng 2x50mL dung dich nudc mudi, sau d6 dugc
lam kho trén Na,SO,4 khan, dugce loc va dugce cd trong chan khong. Phan cin
duoc nghién véi dietyl ete, san phdm rén dugc loc, duge rira bang dietyl ete va
dugc 1am khé dé tao ra 0,87 g san pham tho. Dung dich chira 0,568 g san phdm
thdé trong 25mlL diclometan 0,054 g (0,24mmol) N-iodosucxinimit duge bd
sung & 0°C va hdn hop dugc khudy & 0°C trong 30 phut, sau d6 & nhiét do
trong phong trong 30 phut. 0,027 g (0,12mmol) N-iodosucxinimit dugc bd
sung, sau d6 sau khi khudy & nhiét do trong phong trong 50 phat 0,027 g
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(0,12mmol) N-iodosucxinimit khac nita dugc bd sung va hdn hop phan tmg
dugc khudy & nhiét d6 trong phong trong 2 h, sau d6 n6 dugc giit & 8°C trong 3
ngdy. 100mL diclometan dwoc bd sung va hdn hop phan tng dugc rira bang
2x45mL dung dich nuéc NaOH 1IN, 1x45mL dung dich nudc mudi, sau d6
dugce 1am kho trén Na,SO,4 khan, dugce loc va duge c6 trong chan khong. Phin
can dugc tinh ché bing sic ky cot nhanh bing cich st dung Kieselgel 60
(0,040-0,063 mm) 13m chat hdp thu (Merck) va hdn hop chira diclometan va
metanol véi ty 1€ 95:5 lz‘ir-n dung moi rira giai. Cac phan doan c6 dac (0,159 g)
dugc hoa tan trong 1,5mL etanol, sau d6 san phém rin duge két ta & nhiét do
trong phong dugc loc, duge rira bing etanol, va hdn hop chira dietyl ete va
hexan véi ty 16 2:1 va dugc 1am kho & tao ra 0,126 g (hiéu suat 18%) 4-[(5-
clopyridin-2-yl)metoxy]-1-[11-metyl-3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on duéi dang bazo tu do.
MS (EI) 477,2 [M+H]".

(b) Téng hop mudi cia axit maleic

Dung dich chia 0,108 g (0,23mmol) 4-[(5-clopyridin-2-yl)metoxy]-1-
[11-metyl-3-(propan-2-yl)-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-a]indol-9-yl]-
1,2-dihydropyridin-2-on bazo tu do [Vi du 34, buéc (a)] trong 10mL hdn hop
chira diclometan va axeton véi ty 1€ 9:1 0,0271 g (0,23mmol) axit maleic dugc
bd sung, sau d6 hdn hop phan tng duge cb trong chan khong. Etanol duge bd
sung vao phin cin va hdn hop dugc ¢ dén thé tich cubi 12 0,5mL. Dietyl ete _
duoc bd sung va hdn hop duoc cb trong chan khéng. Phan cin dugc nghién véi
dietyl ete, san phém ran duge loc, duoc rira béng'dietyl ete ve‘l_ dugc 1am kho dé
tao ra 0,119 g (hiéu suét 87%) hop chit néu & dé muc nay. MS (EI) 477,2
[M+H]". '"H NMR (400 MHz, DMSO-dg) &: 9,10-9,90 (m, 0,6H), 8,68 (dd,
J=2,5, 0,6 Hz, 1H), 8,03 (dd, J=8,4, 2,5 Hz, 1H), 7,48-7,64 (m, 3H), 7,40 (d,
J=2,0 Hz, 1H), 7,04 (dd, J=8,7, 2,1 Hz, 1H), 6,12 (dd, J=7,6, 2,7 Hz, 1H), 6,03
(s, 1,9H), 5,93 (d, J=2,7 Hz, 1H), 5,23 (s, 2H), 4,15-5,05 (br m, 2H), 2,80-3,95
(br m, 7H), 2,21 (s, 3H), 1,24 (br d, J=5,7 Hz, 6H).

Panh gia sur d6i khang cia MCHRI1 trong thir nghiém chirc niing
- Dit liéu hoat tinh in vitro cia hop chét theo sang ché dugc chon — dugc
thé hién trong Bang 1 — duoc x4c dinh bang phuong phép sau.

Nguyén li€u dugc sir dung:
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Céac t& bao: Dong té bao MCH1 (SLC1) AequoScreen® ciia ngudi (Perkin
Elmer ES-370-A, L6 s6: M4W-A2)

Moi truong F12 (Gibco 21765)

FBS (Gibco 10500)

Dung dich khéng sinh khang nim (Sigma A5955)

G418 (Gibco 11811-023)

Zeoxin (Life Technologies R250-01)

Pia 96 16 (Costar 3595)

Kit FLIPR Canxi 5 (khong rtra) (Molecular Devices R8186)
Probenecid (Sigma P8761)

MCH (Bachem H-1482)

MCH dugc hoa tan trong nude MilliQ (1 mM), céc lugng nhé duge liy
ra khoi dung dich gbc, va duoc giir & -20°C. Mdi luong nhé chi duge st dung
mot lan.

HEPES — dung dich mudi dugce tao dém (HBSS): 140 mM NaCl, 5 mM KCl,
10 mM HEPES, 2 mM CaCl,, 2 mM MgCl,, 20 mM glucoza, pH=7,4, 305-315
mOsm ,

Dung dich dém thtr nghiém: HBSS + 2 mM probenecid, pH=7,4

Po ndng dd canxi trong bao chét ([Ca*']; ):

Céac té bao cia dong té bao (MCHI1 ngudi (SLC1) AequoScreen®,
Perkin Elmer ES-370-A, L6 s6: M4W-A2) biéu hién thu thé MCH1 cia ngudi,
Aequorint va Gy duoc nudi ciy trong méi trudng F12 (Gibco 21765) chira
10% FBS (Gibco 10500), 1x Dung dich khang sinh khang nim (Sigma A5955),
400 pg/ml G418 (Gibco 11811-023) va 250 pg/ml Zeoxin (Life Technologies
R250-01).

Mot ngay trude khi do [Ca2+]i cac té bao duge dit trong dia 96 16 (Pia
96 18, Costar 3595) & mat do 30000 té bao/I6 méi trudng nudi ciy néu trén,
nhung khong c6 G418 va Zeoxin. Vao ngay do, mdi truong nudi cdy dugc loai
b6 ra khoi cac t& bao.va thudc nhudém huynh quang nhay Ca®* (Kit FLIPR
Canxi 5, Molecular Devices R8186) dugc bd sung vio cac té bao & muc pha
loang 4x dugc so sanh véi mirc pha loing duoc khuyén ding boi nha san xuét,
trong thé tich 13 100 /13, va cAc t& bao duge G & 37°C trong 10 phit. Dung
dich gbc DMSO duoc diéu ché tir hop chét thir nghiém, ma dugc pha lodng
béng dung dich dém thir nghiém (dung dich mudi dugc tao dém HEPES
(HBSS): 140 mM NaCl, 5 mM KCI, 10 mM HEPES, 2 mM CaCl,, 2 mM
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MgCl,, 20 mM glucoza, pH=7,4, 305-315mOsm + 2mM probenecid (Sigma
P8761)) (ndng 36 DMSO cubi 14 1%). Chét din thubc (DMSO, mau xir Iy kiém
chiing), hodc dung dich dém chtra hgp chét tht nghiém dugc bd sung vao cac
té bao trong thé tich 13 50 pl/15, va cac té bao duge i & 37°C thém trong 60
phut

Viée do [Ca*"]; duoc thuc hién bing huynh quang ké doc dia FlexStation
I (Molecular Devices) (kich thich 485 nm, birc xa 525 nm). MCH dugc sir
dung 1am chit chii van (Bachem H-1482). 1 mM dung dich gbc dugc didu ché
tir chit chu van trong nudc cit, dung dich ndy duogc phan bd thanh cac lugng
nhd, ma dugc gitt ¢ -20°C cho dén khi stt dung. M3i lugng nhé chi duoc st
dung mot 14n. Sy phét huynh quang duge do truée khi bd sung MCH trong 20
gidy, va sau khi bd sung MCH trong 40 gidy. MCH duoc 4p dung & ndéng do
ECso, céc gia tri ECg, duge xac dinh riéng biét cho mdi dia/thir nghiém. DPéi voi
viéc xac dinh nay, toan by duong cong dap &ng-liéﬁ lugng MCH dugc xac dinh
trén mot phan cua dia nay, 4 thong sd clia dudng cong xichma dwgc 1am phu
hop véi dit liéu thir nghiém bing mirc thoai bién khéng tuyén tinh, cac gia tri
MCH ECg, c6 ngudn gde tir duong cong da 1am phu hop. Dit liéu phét huynh
quang thd dugc chuyén héa thanh céc gia tri AF/F (gi4 tri phat huynh quang t6i
da thu dugc sau khi bd sung MCH dugc binh thudong héa véi dudong nén su
phat huynh quang: AF/F= (Fpax -Favong nén)/Fdwong nén). Kha ning (rc ché cua hop
chét thtr nghiém dugc biéu dién duéi dang phén tram uc ché dugc tinh toan
theo cOng thuc sau:

% tic ché = 100x(1-( AF/Frgp chi- AF/Fomso dem)/(AF/Fuich déi chime = AF/Fpuso
dung dich dém))-

Céc gié tri ICsy ctia hop chét thir nghiém dugc xac dinh bing cach 1am
pht hop 4 théng sb cia du:(‘mg cong xichma v6i % dir liéu e ché. Viée xir ly
dir liéu, bao gdm 1am phi hop dudong cong .bﬁng mirc thoai bién khong tuyén
tinh, dugc thue hién bang phin mém SoftMaxPro.

Gia tri ICs .

Gia tri ICsq cia cac vi du dugce néu trong Bang 1 dudi day. Gia tri IC50
cha tit ca cac vi du theo sang ché 1a thdp hon 50 nM. Mdt phan ba hop chét c6
 gié tri IC50, duge xé4c dinh bai phuong phép néu trén, thp hon 10 nM, va gia
tri IC50 ctia khoang mot phin ba hop chit 13 ndm trong khoang tir 10 nM dén
20 nM.
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Gia tri IC50 thu duoc bﬁng viéc do MCHR1 [Ca2+]i néu trén dugc néu
trong Bang 1 dudi day.

Bang 1
Viduy MCHRI1 ICsy (nM) Vidu MCHR1 ICs¢ (nM)

1 17,6 19 8,2
2 32,9 20 6,2
3 17,7 21 8
4 9,8 22 7,2
5 12 23 15,7
6 11,9 24 18,5
7 27,7 25 30,7
8 123,3 26 38,8
9 14,9 27 29,9
10 9,2 28 6,2
11 9,6 29 12,9
12 9 30 17,2
14 7.9 31 12,3
15 6,5 32 10
16 7,2 33 15,5
17 18,9 34 14,3
18 15,2




29731

YEU CAUBAO HQ

1. Hop chét c¢6 cong thirc chung (1):

R
R A\ 0 =
)

trong do:
A 12 CH hodc nguyén tir nito;
R 13 nguyén tir hydro hodc halogen hodc nhém alkyl mach thing hoic mach
nhanh c6 1 dén 6 nguyén tir cacbon;
R' 14 nguyén tir hydro hogc halogen hozc

nhém alkyl mach thing hogc mach nhéanh c6 1 dén 6 nguyén tit cacbon,
hoac

nhém alkoxy mach thing hodc mach nhanh cé 1 dén 6 nguyén tir
cacbon, hoac

nhom haloalkyl mach théng hodc mach nhanh c6 1 dén 6 nguyén tu
cacbon dugc halogen hdéa mot 13n hoic nhiéu lan;
R? 14 nguyén tir hydro hodc halogen hodc

nhém alkyl mach thing hoic mach nhanh c6 1 dén 6 nguyén tit cacbon,
hodc

nhém alkoxy mach thing hodc mach nhénh c6 1 dén 6 nguyén ti cacbon
hodc

nhom haloalkyl mach théng hodc mach nhanh c6 1 dén 4 nguyén tu
cacbon dugc halogen hdéa mot 14n hoic nhiéu lan;
R? 13 hydro hoic

nhém alkyl mach thing hoic mach nhéanh c6 1 dén 6 nguyén tlr cacbon,

tuy v duoc thé bing nhém C3-Cg xycloalkyl, hodc

nhém haloalkyl mach thing hodc mach nhénh c6 1 dén 6 nguyén ti

cacbon duoc halogen hda mdt 1an hodc nhicu lan; hodc
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nhém C;-Cq xycloalkyl, hodc

nhém alkanoyl mach théng hodc mach nhanh c6 1 dén 6 nguyén tur
cacbon
va/hoic cac mubi, vi/hodc chit ddng phan di hinh, va/hodc chit ddng phan 1ap
thé, vi/hoic chit ddng phan khong d6i quang, va/hoic hydrat, va/hoic solvat,

va/hoic cac dang bién ddi da hinh clia chiing.

2. Hop chét c6 cong thiac chung (I) fheo diém 1, khac biét & chd, R? nghia la:
nguyén tir hydro, hodc |
nhém alkyl mach thing hoic mach nhénh c6 1 dn 4 nguyén tir cacbon,
tuy v duoc thé bang nhém C;-Cg xycloalkyl, hodc
nhom C;-Cg xycloalkyl, hodc
nhém alkanoyl mach thing hodc mach nhanh ¢6 1 dén 4 nguyén tir

cacbon.

3. Hop chét c¢6 cong thirc chung (I) theo diém 1 hodc 2, khac biét & chd, R?
nghia la:
| nguyén tir hydro,

nhém alkyl mach thing hodc mach nhanh c6 1 dén 4 nguyén tir
cacbon, tuy ¥ duoc thé bang nhém C;-C, xycloalkyl hodc nguyén tir
flo, hodc
nhém C;-C,4 xycloalkyl, hodc
nhém axetyl.

4. Hop chit c6 cong thirc chung (I) theo diém bét ky trong s cac diém tir 1 dén
3, khac biét & chd, R® nghia 12 nhém metyl, etyl, isopropyl, xyclopropylmetyl,

xyclobutyl hodc floetyl.

5. Hop chit c6 cong thirc chung (I) theo diém bét ky trong s6 cac diém tir 1 dén
4, khéc biét & chd, R® nghia 13 isopropyl hoic xyclopropylmetyl.
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6. Hop chit c6 cong thirc chung (I) theo diém bét ky trong sd cac diém tir 1 dén
5, khac biét & chd, R? nghia 13 nguyén tir hydro hodc halogen, nhém triflometyl
hOé.C Cl-C3 alkyl

7. Hop chit c6 cong thirc chung (I) theo diém bét ky trong s6 cac diém tir 1 dén
6, khac biét & chd, R* nghia 13 nguyén tir hydro, flo hoic clo, hoic nhém metyl.

8. Hop chit c6 cong thirc chung (I) theo didm bét ky trong sb cac diém tir 1 dén
7, khéc biét & chd, R* nghia 13 nguyén tir hydro.

9. Hop chit c6 cong thirc chung (I) theo diém bét ky trong s6 cac diém tir 1 dén
8, khac biét & chd, R' nghia la:
nguyén ti hydro hoac halogen, hodc
nhom alkyl mach thing hodc mach nhanh c6 1 dén 4 nguyén tr cacbon,
tuy v dugc halogen héa mat 14n hodc nhiéu 14n; hoic
nhém C;-C; alkoxy.

10. Hop chét c6 cong thirc chung (I) theo diém bat ky trong sé cac diém tir 1
dén 9, khac biét & chd, R! nghia 1a nguyén t& hydro, flo hodc clo, hodc nhém

metoxy hodc triflometyl.

11. Hop chét c6 cong thirc chung (I) theo diém bat ky trong sb cac diém tir 1
dén 10, khéc biét & chd, R' nghia 13 nguyén tir hydro, flo hoic clo.

12. Hop chét c6 cong thirc chung (I) theo diém bat ky trong sb cac diém tir 1
dén 11, khéc biét & chd, R nghia 14 nguyén tir hydro.

13. Hop chét c6 cong thirc chung (I) theo diém bat ky trong s& cac diém tir 1

dén 12, khac biét & chd, R nghia 13 nguyén tir hydro va R' nghia 12 nguyén tir

clo.
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14. Hop chét c6 cong thirc chung (I) theo diém bét ky trong s6 cac diém tir 1
dén 13, khac biét & chd, A nghia 13 nguyén tir nito.

15. Hop chét c6 cong thirc chung (I) theo diém bét ky trong sb cac diém tir 1
dén 13, khéc biét & chd, A nghia 13 CH.

16. Hop chit theo diém 1 c6 cong thirc sau va cc mudi duoc dung cia ching:
4-[(5-clo-pyridin-2-yl)metoxy]-1-{1H,2H,3H,4H,5H-[1 ,4]diazepiho[ 1 ,7-
aJindol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-metyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-etyl-1H,2H,3H,4H,5H-[1,4]diazepino[ 1,7-
aJindol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-flo-pyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-(benzyloxy)-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-[ 1 ,4]diazepino[1,7-
aJindol-9-yl]-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepinol 1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(4-flo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(4-clo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
4-[(2-flo-phenyl)metoxy]-1-[3-(propan-2-yl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
1-[11-clo-3-(propan-2-yl)-1H,2H,3H,4H,5H-[ 1,4]diazepino[ 1 ,7-a]iﬁdol-9-yl]-
4-[(5-clo-pyridin-2-yl)metoxy]-1,2-dihydropyridin-2-on
4-(benzyloxy)-1-[11-clo-3-(propan-2-yl)-1 H,2H;3H,4H,5H-[ 1,4]diazepino[1,7-
aJindol-9-yl]-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-[3-(xyclopropylmetyl)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl]-1,2-dihydropyridin-2-on
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4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-xyclopropyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-y1}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-{3-xyclobutyl-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-yl}-1,2-dihydropyridin-2-on
4-[(5-clo-pyridin-2-yl)metoxy]-1-[ 11-metyl-3-(propan-2-yl1)-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-9-y1]-1 ,2;dihydropyridin—2—on.

17. Dugc phdm chira hop chit theo diém bt ky trong sé cac diém tir 1 dén 16
cling véi céc td duge va chit mang thuong dugc st dung dé bao ché duoc

pham.

18. Hop chit c¢6 cong thuc (2), tert-butyl 9-bromo-1H,2H,3H,4H,5H-
[1,4]diazepino[1,7-a]indol-3-carboxylat:

Br
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