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trong d6 R! dén R* 1a nhu duoc xé4c trong ban mb ta va trong cac diém yéu cau bao ho,
cling nhu cac mudi duge dung cta nd. Cac hop chat nay 1a cac chat chu van TLR va do d6
c6 thé c6 tac dung dung lam thudc dé diéu tri bénh nhu bénh ung thu, cic bénh ty mién,
viém, nhiém khuan, di ang, hen, thai bé manh ghép, bénh manh ghép chdng lai vat chu,
thiéu hut mién dich, va cac bénh nhiém khuan. Sang ché con dé cap dén quy trinh diéu ché
hop chét nay va dugc pham chira né.
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Linh vwe ky thuat dwee dé cap

Séang ché @& cap dén hop chét benzazepin dicarboxamit c6 hoat tinh dugc ly, quy

trinh diéu ché chung, dugc phém chira chiing va kha ning st dung ching 1am thude.

Cu thé, sang ché d& cap dén cac hop chét ¢6 cong thirc:
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trong d6 R! dén R* 1a nhu duge mo ta dudi day, hodc mudi dugc dung ciia né.

Céc hop chit nay 1a chat chi van TLR. Cu thé hon, cac hop chét ny 1a cac chit
chii van TLR8 va c6 thé hitu ich dé diéu tri va ngin ngira (vi dy, dung dé chung ngira)
bénh ung thu, cac bénh tu mién, viém, nhiém khudn, di ung, hen, thai bé manh ghép,

bénh manh ghép chéng lai vat chq, thiéu hut mién dich, va c4c bénh nhiém khuén.
Tinh trang ky thuit cia sang ché

Céc thy thé giéng Toll (cac TLR) 1a mdt ho cua cac thu thé xuyén mang khong chi
duoc biéu hién trén cic té bao ctia hé mién dich nhu céc té bao tua nhanh, cc dai thuc
bao, cac don bao, cac té bao T, cac té bao B, céc t& bao NK va céc té bao mast ma con
dugc biéu hién trén mot loat céc té bao khong thudc hé mién dich nhu céc té bao ndi md,
cac té bao biéu md va tham chi 13 cac t& bao khdi u (Kawai et al., Immunity, 2011, 34,
637-650, Kawai et al., Nat. Immunol., 2010, 11, 373-384). Cic TLR nhén di¢n cac
thanh phi?m ctia vi khudn va nim duoc biéu hién trén bé mit té bao (tac 1a TLR1, 2, 4, 5
va 6), trong khi cac TLR khéc nhén dién cic axit nucleic cua virut hodc vi sinh vat nhu
TLR3, 7, 8 va 9 nam trong khoang ndi thé tiéu bao/khoang thé thuc bao (Henessy et al.
Nat. Rev. Drug Discovery 2010, 9, 293-307) va dugc phat hién thdy chu yéu dugc biéu
hién boi cac t& bao ctia dong u tiy. Viéc lién két cia TLR 1am hoat hoa ciia c4c con

duong phu thudc NF-kB va IRF b%mg trinh tu hoat hoa dic hiéu va phan ung véi TLR
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d3c hiéu va loai té bao. Trong khi TLR7 chu yéu duge biéu hién trong tit ca cac kiéu
phu cua céc t& bao tua nhanh (DC) va & day, n6 biéu hién & muc cao trong pDC, tuong
bao DC) va c6 thé bi cam tmg trong cac té bao B khi kich thich bing IFNa
(Bekeredjian-Ding et al. J. Immunology 2005, 174:4043-4050), sy biéu hién TLRS c6
phén bi han ché hon & cac don bao, cac dai thuc bao va DC tiy xwong. Viéc truyén tin
hiéu TLR8 thong qua MyD88 ¢6 thé duogc hoat hoa bing ARN mach don clia vi khudn,
cac chit chu van phan tir nhd va cac microARN dugc phat hién gin day (Chen et al.
RNA 2013, 19:737-739). Viéc hoat héa cua TLR8 dan t6i su san sinh céc xytokin tién
viém khéc nhau nhu IL-6, IL-12 va TNF-a ciing nhu ting cudng biéu hién céc phan ti
déng kich thich, nhu CD80, CD86, va céac thu thé chemokin (Cros et al. Immunity 2010,
33:375-386). Ngoai ra, viéc hoat héa TLR8 ¢6 thé gdy cam tng interferon typ I (IFNB)
trong cac don bao nguyén thiy ¢ ngudi (Pang et a/. BMC Immunology 2011, 12:55).

Cac chét chi van phan t&r nho cho ca thy thé TLR7 13n TLRS ciing nhu cc chit
tuong tu cia ching duoc bién d6i d& dung 1am t4 chét trong vic-xin hodc cac thé lién
hop di duogc xac dinh trong nhiéu patent (nghia 1a W01992015582, W02007024612,
WO02009111337, W02010093436, WO02011017611, W02011068233,
WO02011139348, WO02012066336, WO02012167081, W02013033345,
W02013166110, va US2013202629). W02012045090 huéng dén cac ché phim cia
chit chii van TLR, t6t hon 1a chét cht van TLRS, va hdn hop tri lidu d& ding dé diéu trj
bénh ung thu. Cho t6i nay, cac thir nghiém lam sang da thu dugc chu yéu 1a cho cac
chét chi van TLR7, chi mot vai s6 nghién cru 1Am sang rit it tAp trung vao viéc st
dung céc chét chu van TLRS dic hiéu cao. Cho dén nay, chi FDA (Cuc quan ly thuc
phim va thubc ctia My - U.S. Food and Drug Administration) da phé chuén cho phép
céc duge chit phan tir nhé ma 1a cht chti van TLR7, imiquimod (ALDARA™) duoc sir
dung 1am tac nhén dung khu tru dé didu tri bénh sii mao ga, ung thu té bao day bé mat
va bénh day sing quang héa. Tuy nhién, viéc sir dung toan than d6i v6i cac chat chu
van TLR7 giai doan sém nhu resiquimod da bi cim do tac dung phu ngd ddc tim khong
dung nap dd duwoc quan sat thdy khi kich thich toan bd chemokin & lidu tri lidu
(Holldack, Drug Discovery Today, 2013, 1-4). Hién nay, thong tin v& c4c chét chi van
TLRS vAn rét it va hdu nhu bi han ché & céc sb liéu ctia hdn hop chit chi van TLR7/8
giai doan s6m gidng nhu resiquimod. Tuy nhién, d6i v6i chit chi van resiquimod, kha

ning kich thich d6i véi TLR7 cao hon so v6i kha nang hoat hoa TLRS, chinh vi vay
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hiu hét tac dong cla resiquimod bi chi phdi boi tac dong cua hoat tinh TLR7. Gén day
hon, cac hgp chat dic hiéu TLR8 nhu VTX-2337 di dugc VentiRX Pharmaceuticals
md t& (trong WO 2007024612), 1an dau tién cho phép phan tich vai trd cy thé cia TLRS
ma khong cAn hoat hoa dong thoi TLR7. Hién tai, vin cln ¢6 cac chét cha van TLRS

phan tir nho, dic biét 1a cac chat chi van c6 hoat luc va do chon loc cai thién.

Sang ché @& cap dén hop chét benzazepin c6 hiéu luc trén té bao dugc cai thién so
véi cac chit chi van TLRS da biét thudc loai nay dé str dung trong viéc diéu tri bénh
ung thu, tdt hon 1a céc khéi u rén va u bach huyét, va dé sir dung dé diéu tri cdc bénh
khac bao gém didu tri mot s6 tinh trang bénh hodc cac bénh vé da, nhu bénh viém da co
dia, didu tri cac bénh nhiém khudn, t&t hon 13 céc bénh virut, va dé ding 1am t4 chat
ding trong véc-xin dugc bio ché d& sir dung trong diéu tri ung thu hozc thong qua viéc
]am mAt tinh nhay cua céc thy thé khi kich thich lién tuc dé diéu tri cac bénh ty mién.

T4t nhién, cac hop chit méi nay cé hiéu luc trén té bao tai TLR8 cao hon so véi
céc chét chi van TLRS da biét nhu VTX-2337. Ngoai ra, cic hop chét ndy c6 tinh ddc
hiéu cao déi v6i TLR8 va chi ¢6 hoat tinh thip hodc thim chi khong c6 hoat tinh ddi
v6i TLR7. Nhu vay, céc hop chét nay dugc mong doi 1a ¢6 céc tinh chét wu viét so véi
céc chit chit van TLR7/8 két hop nho kidu biéu hién TLRS bi han ché hon, din t6i it
cé4c tac dung phu nghiém trong hon khi dung toan than.

Bian chét ky thuit ciia sing ché

Sang ché dé cap dén cac hop chit benzazepin-4-carboxamit c6 cdng thure:

trong do:
R! 1a Cs-alkyl,

R?2 duoc chon tr nhém bao gdbm Cis-alkyl, hydroxy-Ci.7-alkyl, Ca7-alkenyl, Cs.7-
alkinyl, amino-Cj.7-alkoxy-Ci7-alkyl, amino-Ci.7-alkoxy-Ci-7-alkoxy-Ci.7-alkyl,
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halogen-Ci7-alkyl, Cs.7-xycloalkyl-Ci7-alkyl va phenyl-Ci7-alkyl, trong do
phenyl khdng dugc thé hodc dugc thé bing amino-Ci7-alkyl;

R? 14 hydro;
R* duoc chon tir nhém bao gdm:

phenyl, phenyl nay khong dugc thé hoic dugce thé bing mot hodc hai nhém dugce
chon tir nhém bao gdm Ciz-alkyl, halogen, halogen-Cis-alkyl, Ci.7-alkoxy,
hydroxy-Ci-7-alkyl, amino-Ci7-alkyl, Ci.7-alkyl-amino-Ci.7-alkyl, di-Ci-7-alkyl-
amino-Ci.7-alkyl, amino-Cj.7-alkenyl, C1.7-alkyl-amino-Cs.7-alkenyl, di-Ci.7-alkyl-
amino-Ca-7-alkenyl, amino-Cs7-alkinyl, Ci.7-alkyl-amino-Ca-7-alkinyl, di-Ci-7-
alkyl-amino-C»-7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci.7-alkoxy,
amino-Cj.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci-7-alkoxy-
Ci.7-alkoxy-Ci.7-alkyl, Ci7-alkylsulfonyl heteroxyclylcarbonyl va phenyl-Ci-7-
alkyl, trong d6 phenyl khong dugc thé hodc dugc thé bing Cis-alkoxy hodc

amino-Ci.7-alkyl, hodc

heteroaryl, heteroaryl nay 1a vong thom c6 5 hodc 6 canh chira mot, hai hodc ba
nguyén tir khac loai dugc chon tir N, O hodc S duge chon tir nhém bao gém
imidazolyl, pyrazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl va pyrimidinyl va
khong dugc thé hodc dugc thé br?lng mot hodc hai nhém dugc chon tir nhém bao
gdm Cis-alkyl, halogen, halogen-Ciz-alkyl, Ci7-alkoxy, hydroxy-C1-7-a1-ky1,
amino-Ci7-alkyl,  Ci.7-alkyl-amino-Ci.7-alkyl,  di-Ci.7-alkyl-amino-Ci.7-alkyl,
amino-Ca.7-alkenyl,  Ci.7-alkyl-amino-Ca.7-alkenyl,  di-Ci.7-alkyl-amino-Ca.7-
alkenyl, amino-Cj.7-alkinyl, C1.7-alkyl-amino-C,.7-alkinyl, di-Ci.7-alkyl-amino-C,-
7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci7-alkoxy, amino-Ci.7-
alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-
Ci7-alkyl, Ci.7-alkylsulfonyl heteroxyclylcarbonyl va phenyl-Ci.7-alkyl, trong 46
phenyl khong dugc thé hodc dugc thé bang Ci-alkoxy hodc amino-Cr.7-alkyl,

hodc mudi dugc dung cia no.
Sang ché con dé xuat cac quy trinh dé diéu ché cac hgp chat c6 cong thire L.

Sang ché con dé xudt dugc phdm chira hop chét c6 cong thirc I nhu duge md ta &

trén va chit mang va/hodc chit phu trg duge dung.
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Theo mot khia canh khac, sang ché dé xuit hop chit c6 cong thirc I 1am chéit didu
tri bénh dé st dung trong viéc didu tri bénh ma c6 thé dugc diéu chinh bing chét chu
van TLR, cu thé cac chit chu van TLRS, vi du nhu bénh ung thu va céc bénh tu mién
hodc nhiém khun.

MO ta chi tiét sang ché

Trir khi ¢6 quy dinh khéc, tit ca cac thuat ngit k¥ thuat va khoa hoc dugce st dung
trong ban mod t4 cd nghia gidng nhu duoc hiéu thong thuong béi ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuat ma sang ché nay thudc vé. Ngoai ra, cac dinh nghia
sau day dugc dua ra dé minh hoa va xac dinh nghia va pham vi clia c4c thuat ngit khac

nhau duoc st dung d€ md ta sang ché.

Danh phap dugc st dung trong don ndy dua vao danh phdp theo hé théng TUPAC,
trir khi cé quy dinh khéc.

I'4
A

Thudt ngit “(cac) hop chat theo sang ché” va “(céc) hop chat cua sang ché nay” dé
cap dén céac hgp chét co cong thire I va céc solvat hodc cac mudi cua no6 (vi duy, céc

mudi duge dung).

Thuét ngit “phan tir thé” ding dé chi nguyén tir hosic nhom nguyén tir thay thé

nguyén tir hydro trén phan tir gc.

Thuat ngit “halogen” dé cdp dén flo, clo, brom va iot, v6i flo, clo va brom dugc

dac biét quan tdm. Cu thé hon, halogen dé cap dén flo.

Thuét ngit “alkyl”, mot minh hodc két hgp v6i cdc nhém khéc, dé cap dén gbc
hydrocarbon béo, no, mach théng hodc mach nhanh, héa tri mot, c6 tr mot dén hai
muoi nguyén tir cacbon, cu thé 13 tir mot dén mudi séu nguyén tir cacbon, cu thé hon tir
mot dén mudi nguyén tir cacbon. Cu thé hon, thut ngir “alkyl” con bao gébm nhém

alkyl thip nhu duge mo ta dudi day.

Thuét ngtr “alkyl thép” hodc “Ci.7-alkyl”, mgt minh hogc két hop véi nhém khéc,
ding d& chi nhom alkyl mach thing hodc mach nhanh c6 tir 1 dén 7 nguyén tir cacbon,
cu thé 1a nhom alkyl mach thing hoic mach nhénh c6 tir 1 dén 6 nguyén tir cacbon va
cu thé hon 14 nhém alkyl mach thing hodc mach nhanh c6 tir 1 dén 4 nguyén tir cacbon.
Céac vi du vé cac nhém Cig alkyl mach théng hodc mach nhanh 1a metyl, etyl, propyl,

isopropyl, butyl, isobutyl, tert-butyl, cic pentyl ddng phan, cac hexyl ddng phan va cic
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heptyl dong phén, cu thé metyl va etyl. Thuat ngit “Ca7-alkyl” d& cap dén nhom alkyl
mach théng hoic mach nhanh cé tir 2 dén 7 nguyén tr cacbon nhu dugc xéac dinh & trén,

tuy nhién loai trir nhom metyl hodc metylen.

Thuét ngit “alkenyl thip” hogc “Ca.7-alkenyl” dung dé chi gbc hydrocarbon mach
théng hodc mach nhanh chra lién Kkét dang olefin va co tir 2 dén 7, tbt hon 1a tir 3 dén 6,
d3c biét tot hon 14 tir 3 dén 4 nguyén ti cacbon. Cac vi dy vé nhom alkenyl 13 etenyl, 1-
propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl va isobutenyl, cu thé
2-propenyl (alyl).

Thuat ngit “alkinyl thip” hodc “Ca.7-alkinyl” dung dé chi gbc hydrocarbon mach
thing hoic mach nhanh bao gbm lién két ba va 2 dén 7 nguyén tir cacbon. Cac vi du vé

c4c nhom alkinyl thp 14 etinyl va 1-propinyl (-C=C-CHs).

Thuét ngit “xycloalkyl” hodc “C3.7-xycloa1kyl” ding dé chi nhém vong cacbon no
chtra tir 3 dn 7 nguyén t& cacbon, nhu xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl hodc xycloheptyl, cu thé hon 13 xyclopropyl.

4
A

Thuat ngit “xycloalkylalkyl thap” hodc “Cs.7-xycloalkyl-Ci.7-alkyl” dé cap dén cac
nhém alkyl thdp nhu duge xé4c dinh & trén, trong do it nhét mét trong c4c nguyén tir
hydro cia nhém alkyl thip dugc thay thé bing nhém xycloalkyl. Trong sd cac nhém
xycloalkylalkyl thip dic biét quan tim 13 xyclopropylmetyl.

Thuét ngtt “alkoxy thip” hoic “Ci.7-alkoxy” dé cap dén nhém R’-O-, trong d6 R’
1a alkyl thap va thuat ngit “alkyl thip” c6 nghia dugc dua ra trude day. Cac vi du vé cac
nhom alkoxy thip 1a metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.-
butoxy va tert-butoxy, cu thé 1a metoxy.

4
A

Thuat ngit “alkoxyalkyl thap” hodc “Ci.7-alkoxy-Ci-7-alkyl” dé cap dén cac nhom
alkyl thdp nhu dugc xé4c dinh & trén, trong do it nhit mot trong cac nguyén ti hydro cta
nhém alkyl thdp dugc thay thé bang nhém alkoxy thp. Trong sé cac nhom alkoxyalkyl
thap dic biét quan tdm 1a metoxymetyl, 2-metoxyetyl va 2-etoxyetyl, vdi 2-etoxyetyl la
dugc quan tim nhét.

Thuét ngit hydroxy hodc hydroxyl c¢é nghia la nhém -OH.

4
A2

Thuét ngit “hydroxyalkyl thap” hodc “hydroxy-Ci.7-alkyl” dé cap dén cic nhém

alkyl thap nhu dugc xac dinh & trén, trong 46 it nhét mot trong cac nguyén tir hydro cla
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nhém alkyl thdp dugc thay thé bing nhém hydroxy. Trong s6 cac nhom hydroxyalkyl
thap dic biét quan tim 13 hydroxymetyl hoic hydroxyetyl.

Thuit ngtt “halogenalkyl thdp” hodc “halogen-Ci.7-alkyl” d& cdp dén céc nhoém
alkyl thip nhu dugc x4c dinh & trén, trong d6 it nh4t mot trong céc nguyén tir hydro ctia
nhém alkyl thip duge thay thé bing nguyén tir halogen, cu thé 1a flo hodc clo, cu thé
nhit 1a flo. Trong s§ cic nhém halogenalkyl thép dic biét quan tim I3 triflometyl,
diflometyl, trifloetyl, 2,2-difloetyl, flometyl va clometyl, véi triflometyl 1a dugc ddc

biét quan tdm hon.

Thuit ngit “heteroxyclylcarbonyl” c6 nghia 1a nhém -C(O)-Het, trong d6 Het 1a
nhom heteroxyclyl nhu dugc dinh nghia dudi ddy trong ban moé tad. Nhom

heteroxyclylcarbonyl dac biét quan tdm 1a pyrolidin-1-ylcarbonyl.

“Amino” d& cép dén nhém —NH,. Thuit ngfr “Ci.7-alkylamino” c6é nghia la
nhém —NHR, trong d6 R 1a alkyl thap va thuat ngr “alkyl thip” c6 nghia duge dua ra
trude day. Thuét ngit “di-Ci.7-alkylamino” ¢ nghia 1a nhém —NRR’, trong d6 R va R’
1a c4c nhom alkyl thip nhu dugc x4c dinh & trén.

A2’

Thuét ngit “aminoalkyl thap” hodc “amino-Ci.7-alkyl” dé cap dén cac nhém alkyl
thap nhu dugc xic dinh & trén, trong d6 it nhédt mdt trong cic nguyén t hydro cla
nhom alkyl thip dugc thay thé bang nhém amino. Trong sb cdc nhém aminoalkyl thap

dac biét quan tdm 14 aminometyl hodc 2-aminoetyl.

Thuat ngt “alkylaminoalkyl thdp” hogc “Ci7-alkylamino-Cir-alkyl” d& cap dén
cac nhom alkyl thip nhu duge x4c dinh & trén, trong do it nhét mot trong cic nguyén tir
hydro cia nhém alkyl thip duoc thay thé bing nhém Ci.-alkylamino. Trong sd céac
nhém alkylaminoalkyl thip dic biét quan tdm 13 etylaminometyl hogc 2-etylaminoetyl.

I'4
A2’

Thuit ngit “dialkylaminoalkyl thap” hodc “di-Ci.7-alkylamino-Ci.7-alkyl” dé cap
dén cac nhom alkyl thdp nhu dwgc x4c dinh & trén, trong dé it nhit mét trong céc
nguyén tir hydro ciia nhém alkyl thip dwoc thay thé bang nhém di-Ci7-alkylamino.
Trong sd cac nhém alkylaminoalkyl thip dic biét quan tdm 13 dimetylaminometyl hogc
dimetylaminoetyl.

I'¢
AR

Thuat ngit “aminoalkenyl thap” hodc “amino-Cj.7-alkenyl” dé cap dén cac nhém

alkenyl thdp nhu dugc xéc dinh & trén, trong do6 it nhét mot trong céc nguyén tit hydro
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ctia nhém alkenyl thip duoc thay thé bing nhém amino. Trong s§ nhém aminoalkenyl

thip duoc dic biét wu tién 1a 3-amino-1-propenyl.

Thuét ngit “aminoalkinyl thip” hoic “amino-Cs.7-alkinyl” d& cap dén cac nhoém
alkinyl thdp nhu dugc x4c dinh & trén, trong do it nhit mot trong cac nguyén ti hydro
cta nhom alkinyl thp dugc thay thé bang nhém amino. Nhém aminoalkinyl thip dic

biét quan tdm 1a 3-amino-1-propinyl.

Thuét ngit “aminoalkoxy thip” hodc “amino-Ci.7-alkoxy” d& cap dén cac nhom
alkoxy thip nhu dugc xac dinh & trén, trong d6 it nhit mét trong cac nguyén ti hydro
cia nhom alkoxy thip dugc thay thé bing nhém amino. Trong s§ céc nhém
aminoalkoxy thép dic biét quan tim 12 aminometoxy hodc aminoetoxy.

4
AR

Thuat ngit “aminoalkoxyalkyl thap” hodc “amino-Ci.7-alkoxy-Ci-7-alkyl” & cap
dén céc nhom alkoxyalkyl thip nhu duge x4c dinh & trén, trong do6 it nhét mot trong cac
nguyén tr hydro cia nhom alkoxy thip dugc thay thé bing nhém amino. Trong s céc
nhém aminoalkoxyalkyl thdp dic biét quan tdm 13 2-aminoetoxymetyl hodc 2-

aminoetoxyetyl.

Thuét nglt “aminoalkoxyalkoxyalkyl thip” hodc “amino-Ci-7-alkoxy-Ci.7-alkoxy-
C17-alkyl” @& c4p dén cac nhom alkoxyalkyl thip nhu dugc x4c dinh & trén, trong d6 it
nhit mot trong cic nguyén tit hydro cia nhém alkoxyalkyl thip dugc thay thé bing
nhém aminoalkoxy thip. Trong s6 cic nhém aminoalkoxyalkoxyalkyl thip dic biét
quan tidm 1a 2-aminoetoxy-etoxymetyl hodc 2-aminoetoxy-etoxyetyl.

r
AR’

Thuét nglt “aminoalkoxyalkoxy thap” hodc “amino-Ci.7-alkoxy-Ci-7-alkoxy” dé
cap dén cac nhom alkoxy thép nhu dugc xéac dinh & trén, trong do it nhit mot trong céc
nguyén tir hydro cia nhom alkoxy thip duoc thay thé bing nhém aminoalkoxy thép.
Trong s& cac nhém aminoalkoxyalkoxy thdp dic biét quan tdm 13 2-aminoetoxy-metoxy
hodc 2-aminoetoxy-etoxy.

7
AR’

Thuét ngit “alkylamino-alkoxy-alkyl thap” hodc “Ci.7-alkylamino-C;.7-alkoxy-Ci-
7-alkyl” d& cap dén cac nhém alkoxyalkyl thip nhu dugc xac dinh & trén, trong d6 it
nhét mét trong cic nguyén tir hydro ctia nhom alkoxy thip duoc thay thé bang nhém
alkylamino. Trong s& céc nhém alkylaminoalkoxyalkyl thdp dic biét quan tdm 13 2-

metylaminoetoxymetyl hodc 2-metylamino-etoxyetyl.
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Thuat ngt “alkylsulfonyl thip” hoic “Ciz-alkylsulfonyl” c¢6 nghia 1a nhém -
S(0)2-R, trong d6 R 1a nhém alkyl thip nhu duoc xé4c dinh & trén. Nhém alkylsulfonyl

thip dic biét quan tim 13 metylsulfonyl.

Thuét nglt “benzyloxycarbonylamino-Ci.7-alkyl” dé cap dén nhém amino-Ci.z-
alkyl nhu dugc x4c dinh & trén trong ban md ta, trong d6 mot nguyén tir hydro cia

nhém amino dugc thé bing nhém benzyloxycarbonyl hodc phenylmetyloxycarbonyl.

Thuét ngir “phenylalky! thdp” hodc “phenyl-Ci.7-alkyl” dé cap dén cac nhom alkyl
thip nhu duoc xic dinh & trén, trong d6 it nhét mét trong cic nguyén tir hydro cla
nhém alkyl thip dugc thay thé bing vong phenyl. Cac nhém phenylalkyl thdp dic biét
quan tdm 1a phenylmetyl va 2-phenyletyl, v6i 2-phenyletyl dugc dic bi€t quan tim.

Thuét ngit “heteroxyclyl” dé cap dén vong no hodc khong no mot phén c6 3, 4, 5,
6 hodic 7 canh ma c6 thé bao gE‘)m mot, hai hodc ba nguyén tir khac loai dugce chon tir N,
O va S. Cac vi du v& cac vong heteroxyclyl bao gdm piperidinyl, piperazinyl,
azetidinyl, azepinyl, pyrolidinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl,
oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, oxiranyl,
thiadiazolylidinyl, = oxetanyl,  dioxolanyl,  dihydrofuranyl, tetrahydrofuranyl,
dihydropyranyl, tetrahydropyranyl, va thiomorpholinyl. Ddc bi¢t quan tdm la nhém
pyrolidinyl.

Thuét ngtt “dugc dung” ding dé chi thudc tinh ctia nguyén ligu c6 tic dung trong
viéc bao ché dugc phdm ma nhin chung 14 an toan va khong doc, va khong c6 hoat tinh
sinh hoc hogc hoat tinh mong muén khéc va c6 thé chép nhén trong thd y ciing nhu st

dung thubc cho ngui.

Céc hop chét c6 cong thie I ¢o thé tao thanh cac mudi duoc dung. Thuat ngit "céc
mudi duge dung” dé cap dén c4c mudi ma gitr duge hiéu qua sinh hoc va cac dic tinh
cla cac bazo tu do hodc cac axit tu do, ma khong cé hoat tinh sinh hoc hodc hoat tinh
khong mong mudn khac. Cac mubi duoc dung bao gdm ci cac mudi cong clia axit va
bazo. Vi du, cac mudi le‘i cac mudi cong axit cia cac hop chit c6 cong thic I véi cac
axit vo co ¢6 thé twong hop vé mit sinh 1y, nhu axit clohydric, axit bromohydric, axit
nitric, axit cacbonic, axit sulfuric, axit sulfuro ho#c axit phosphoric; hodc véi cac axit
hitu co, nhu axit metansulfonic, axit etansulfonic, axit p-toluensulfonic, axit formic, axit

axetic, axit propionic, axit glycolic, axit pyruvic, axit oxylic, axit lactic, axit trifloaxetic,
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axit xitric, axit fumaric, axit maleic, axit malonic, axit tartric, axit benzoic, axit
xinnamic, axit mandelic, axit embonic, axit suxinic hodc axit salixylic. Ngoai ra, c4c
mudi dugc dung ¢6 thé dugc diéu ché tir phan ting cong gitta bazo vd co hodc bazo hitu
co v6i axit ty do. Cac mudi thu duge tir bazo vo co bao gdm, nhung khéng gi6i han &,
cac mubi natri, kali, lithi, amoni, canxi, magie, k&m, déng, mangan va nhom va céc
mubi tvong tur. Cac mudi thu dugc tir cac bazo hitu co bao gdm, nhung khdng gi¢i han
& cac mudi cua cac amin bac mdt, bac hai va béac ba, cdc amin dugc thé bao gﬁ‘)m Cac
amin dugc thé ¢ trong tu nhién, cdc amin vong va cac nhya trao ddi ion bazo, nhu
nhya isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, etanolamin,
lysin, arginin, histidin, cafein, procain, hydrabamin, cholin, betain, etylendiamin,
~glucosamin, metylglucamin, theobromin, piperazin, N-etylpiperidin, piperidin va
polyamin. Hop chét c6 cong thie I cling ¢6 thé ¢c6 mat & dang ion ludng tinh. Cac mudi
dugc dung ctia céc hgp chét c6 cong thirc I dic biét quan tdm 1a cac mudi natri hodc cac
mudi véi cac amin bac ba.

Céc hop chét c6 cong thire I ciing ¢6 thé duoc solvat héa, vi du, dugc hydrat hoa.
Su solvat hoa cé thé duoc tac dong trong quy trinh san xuét hodc c6 thé dién ra vi du do
céc dic tinh hat 4m cua hop chét khan ban ddu c¢6 cong thirc I (su hydrat héa). Thust
ngtt “céac mubi dugc dung” con bao gém cac solvat c6 thé chép nhan dugc vé mit sinh
ly.

Thuét ngit “chét chii van” ding dé chi hop chét 1am ting cuong hoat tinh ctia hop
chét khac nita hodc vi tri thu thé nhu duoc xdc dinh vi du trong tai liéu: “The
Pharmacological Basis of Therapeutics, 7th ed.” ctia Goodman and Gilman ¢ trang 35,
Macmillan Publ. Company, Canada, 1985. “Chét chil vAn hoan toan” tac dong dén phéan
tng hoan toan trong khi “chit chii vin mét ph?m” tac dong it hon so vdi sy hoat hoa
hoan toan thdm chi khi chiém gitt toan bd qu'?m thé thu thé. “Chét chu van nguoc” tao ra
hiéu qua nguoc véi hiéu qua cua chit chu van, nhung gén két vao cing diém gén két

thu thé.

Thuét ngit “ndng do hiéu qua ban t6i da” (ECso) dung dé chi ndng d6 huyét twong

cua hgp chét cu thé cin @& thu duoc 50% ndng dd t8i da c6 tac dung cu thé in vivo.

Thuat ngit “lugng c6 tdc dung didu tri bénh” dung d& chi lwvong hop chét cia sang

ché ma, khi duoc st dung cho dbi tuong, (i) didu tri hodic ngin ngira bénh, tinh trang
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bénh hodc ri loan cu thé, (ii) 1am suy giam, 1am thuyén gidm hodc 1am diu mot hodc
nhidu cac triéu chimg cia bénh, tinh trang bénh hodc 16i loan cu thé, hoic (iii) ngin
nglra hodc 1am tri hodn sy bét diu ctia mdt hodc nhiéu triéu ching cta bénh, tinh trang
bénh hodc réi loan cu thé duge md ta trong ban mo ta nay. Lugng c6 tac dung didu tri
bénh s& thay dbi tiry thudc vao hop chét, tinh trang bénh duoc didu tri, mtrc d6 nghiém
trong cia bénh duoc diéu tri, d6 tudi va strc khoe lién quan ctia d6i tugng, dudng dung

va dang dung, danh gia ctia bac si diéu tri hodc bac si thil y, va cac yeu t0 khac.

Chi tiét, sang ché dé cap dén cac hop chét c6 cong thic:

trong do:
R! 1 Csy-alkyl,

R? dugc chon tir nhém bao gdm Ci.z-alkyl, hydroxy-Ci7-alkyl, Ca7-alkenyl, Cs.r-
alkinyl, amino-Ci.7-alkoxy-Ci7-alkyl, amino-Ci.7-alkoxy-Ci-7-alkoxy-Ci.7-alkyl,
halogen-Ci.7-alkyl, Cs-xycloalkyl-Ci.7-alkyl va phenyl-Ci7-alkyl, trong do6
phenyl khong dugc thé hogc duge thé bing amino-Ci.7-alkyl;

R? 13 hydro;
R* dwgc chon tir nhém bao gdm

phenyl, phenyl nay khong dugc thé hogic dugc thé bang mot hodc hai nhém dugc
chon tir nhém bao gdm Ciz-alkyl, halogen, halogen-Ci.7-alkyl, Ci-alkoxy,
hydroxy-Ci.7-alkyl, amino-Ci.7-alkyl, Ci-alkyl-amino-Ci.7-alkyl, di-Ci.7-alkyl-
amino-Ci.7-alkyl, amino-C-7-alkenyl, Ci.7-alkyl-amino-Ca.7-alkenyl, di-Ci.7-alkyl-
amino-Cz.7-alkenyl, amino-Cy7-alkinyl, Ci.7-alkyl-amino-Ca.7-alkinyl, di-Ci-7-
alkyl-amino-Ca-7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci.7-alkoxy,
amino-Ci.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci-7-alkoxy-

Ci7-alkoxy-Ci.7-alkyl, Ci.r-alkylsulfonyl heteroxyclylcarbonyl va phenyl-Ci7-
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alkyl, trong d6 phenyl khong dugc thé hodic dugc thé bang Ciz-alkoxy hoic

amino-Ci.7-alkyl, hodc

heteroaryl, heteroaryl nay 1a vong thom c6 5 hodc 6 canh chira mot, hai hodc ba
nguyén tir khic loai dugc chon tir N, O hodc S dugc chon tir nhém bao gém
imidazolyl, pyrazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl va pyrimidinyl va
khong duogc thé hodc dugc thé bing mdt hodc hai nhém duge chon tir nhém bao
gdbm Ciz-alkyl, halogen, halogen-Ci7-alkyl, Ci.7-alkoxy, hydroxy-Ci7-alkyl,
amino-Ci.7-alkyl,  Ci.7-alkyl-amino-Ci.7-alkyl,  di-Ci.7-alkyl-amino-Ci.7-alkyl,
amino-C,7-alkenyl,  Ci.7-alkyl-amino-Cy7-alkenyl,  di-Ci.7-alkyl-amino-Cs-7-
alkenyl, amino-C»-7-alkinyl, Ci.7-alkyl-amino-C»-7-alkinyl, di-C.7-alkyl-amino-Co.
7-alkinyl, benzyloxycarbonylamino-Ci7-alkyl, amino-Cj.7-alkoxy, amino-Ci.7-
alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci-7-alkoxy-
Ci7-alkyl, Ci.7-alkylsulfonyl heteroxyclylcarbonyl va phenyl-Ci.7-alkyl, trong do6
phenyl khong dugc thé hodc dugc thé bing C17-alkoxy hodc amino-Ci.7-alkyl,

hodc mudi dugc dung cta no.

Theo mot khia canh, sang ché @& cap dén cac hop chét c6 cong thirc I, trong d6 R!
la Ci-7-alkyl.

Cu thé, sang ché lién quan dén cac hop chét c6 cong thirc I, trong d6 R! 1a propyl
hogc butyl. Cu thé hon, R! 14 propyl.

Theo khia canh khéc nita, sang ché dé cép dén cac hop chét c6 cong thirc I, trong
d6 R? duoc chon tr nhém bao gdm Ci.7-alkyl, Ca.7-alkenyl, Cs7-alkinyl, halogen-Ci.7-
alkyl, Cs.7-xycloalkyl-Ci7-alkyl va hydroxy-Ci7-alkyl. Theo khia canh khéc nita, sing
ché dé cap dén cac hop chét c6 cong thic I, trong d6 R? dugc chon tir nhém bao gdm
Ci7-alkyl, Cs-7-alkinyl, halogen-Ci.7-alkyl, Cs.7-xycloalkyl-Cj-7-alkyl va hydroxy-Ci.7-
alkyl. Theo khia canh khéc, R? dugc chon tir nhom bao g6m Ci7-alkyl, Cs.7-alkinyl va
hydroxy-C1.7-alkyl. Cu thé, R? 1a C1.7-alkyl hodc hydroxy-Ci7-alkyl. Cu thé hon, R? 1a
Cr-alkyl. Cu thé hon, R? dugc chon tir nhém bao gdém propyl, 3-hydroxypropyl,
xyclopropylmetyl va 3,3,3-triflopropyl.

Theo mdt khia canh cu thé, séng ché dé cap dén cac hop chét c6 cong thtrc I, trong

d6 R! va R? 1a C1.7-alkyl, cu thé 14 propyl.
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Theo khia canh khéc, sang ché dé cap dén cac hop chét c6 cong thuc I, trong d6
R* 12 vong heteroaryl c6 5 hodc 6 canh chira mdt, hai hodc ba nguyén tir khac loai dugc
chon tir N, O hoac S va khong dugce thé hodc dugc thé bing mot hodc hai nhém duoc
chon tir nhém bao gébm Ciz-alkyl, halogen, halogen-Ci7-alkyl, Ci7-alkoxy, hydroxy-
Ci.7-alkyl, amino-Ci.7-alkyl, Ci.7-alkyl-amino-Ci.7-alkyl, di-Ci.7-alkyl-amino-Ci-7-alkyl,
amino-Cz.7-alkenyl, Ci.7-alkyl-amino-Cs.7-alkenyl, di-Ci7-alkyl-amino-Cz-7-alkenyl,
amino-Ca.7-alkinyl,  Ci7-alkyl-amino-Cs.7-alkinyl,  di-Ci.7-alkyl-amino-C,-7-alkinyl,
benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci.7-alkoxy, amino-Cj.7-alkoxy-Ci.7-alkoxy,
amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Cir-
alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci7-alkyl, trong d6 phenyl khong dugc

thé hodc dugc thé bing Ci.7-alkoxy hoic amino-Ci-7-alkyl.

Theo khia canh khac nita, sang ché dé cap dén cac hop chét c6 cong thirc I, trong
d6 R* 1a vong heteroaryl c6 5 hodc 6 canh chtra mdt, hai hodc ba nguyén tir khic loai
duge chon tir N, O hodc S va khong duge thé hodc duoc thé bing mot hodc hai nhém
dugc chon tr nhém bao gdm Ciz-alkyl, halogen, halogen-Ci7-alkyl, Ciz-alkoxy,
hydroxy-Ci-7-alkyl, amino-Ci7-alkyl, amino-C,.7-alkenyl, amino-C»-7-alkinyl, amino-
Ci7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci-7-alkoxy-Ci-7-alkyl,

Ci-7-alkylsulfonyl va heteroxyclylcarbonyl.

Theo mot khia canh, sang ché dé cap dén cac hop chét c6 cong thire 1, trong d6 R*
1a vong heteroaryl ¢6 5 hodc 6 canh chira mdt, hai hodc ba nguyén tir khac loai dugc
chon t N, O hodc S va dugce thé bang mot hodc hai nhém duge chon tir nhém bao gém
Ci7-alkyl, halogen, Ci.-alkoxy, hydroxy-Ci-alkyl, amino-Ci.7-alkyl, di-Ci.7-alkyl-
amino-Ci.7-alkyl, amino-Cs.7-alkenyl, amino-C»-7-alkinyl, benzyloxycarbonylamino-Ci.
7-alkyl, amino-C.7-alkoxy va phenyl-Ci7-alkyl, trong d6 phenyl khong dugc thé hoic
dugc thé bang Cir-alkoxy hoic amino-Ci-alkyl. Theo khia canh khac, R* 13 vong
heteroaryl ¢6 5 hodc 6 canh chira m¢t, hai hodc ba nguyén tir khéc loai dugc chon tir N,
O hoic S va dugc thé béng mdt hodc hai nhom dugc chon tir nhom bao gf“)m Ci7-alkyl,
halogen, Ci.7-alkoxy, hydroxy-Ci.7-alkyl, amino-Ci.7-alkyl, amino-C,-7-alkenyl, amino-
Cy7-alkinyl, = amino-Ci.7-alkoxy,  amino-Ci.7-alkoxy-Ci-7-alkoxy-Ci7-alkyl — va

heteroxyclylcarbonyl.

Theo mot khia canh cu thé, vong heteroaryl c6 5 hodc 6 canh 1a pyridyl.
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Theo mdt khia canh, sang ché @& cap dén cac hop chat c6 cong thirc I, trong d6 R*
1a heteroaryl khong dugce thé duogc chon tir dugc chon tir nhém bao gém imidazolyl,

pyrazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl va pyrimidinyl.

Theo khia canh khéc nira, sang ché dé cap dén cac hop chét c6 cong thirc I, trong
d6 R* 1a phenyl, phenyl nay khong dwogc thé hoic dugc thé bing mot hoic hai nhém
dugc chon tir nhém bao gdm Ciz-alkyl, halogen, halogen-Ciz-alkyl, Ci7-alkoxy,
hydroxy-Ci.7-alkyl, amino-Ci.7-alkyl, Ci.7-alkyl-amino-Ci7-alkyl, di-Ci.7-alkyl-amino-
Ci-7-alkyl, amino-Cs.7-alkenyl, Ci7-alkyl-amino-C,.7-alkenyl, di-Ci.7-alkyl-amino-Ca.7-
alkenyl, amino-Cz7-alkinyl, Ci.7-alkyl-amino-Cs.7-alkinyl, di-Ci.7-alkyl-amino-Ca.7-
alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci-
7-alkoxy, a1nino-C1-7-alkoxy-C1-7-alkyl, amino-Cj.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Ci-7-
alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci.7-alkyl, trong d6 phenyl khong dugc

thé hodc dugc thé bing Ci.7-alkoxy hodc amino-Cj.7-alkyl.

Theo mdt khia canh, sang ché dé cap dén cac hop chét ¢ cong thic I, trong d6 R?
la phenyl, phenyl nay khong dugc thé hodc dugc thé bang mot hoic hai nhém duoc
chon tr nhém bao gdm Ci7-alkyl, halogen, halogen-Ci.7-alkyl, Ci.7-alkoxy, hydroxy-
Ci-7-alkyl, amino-Ci.7-alkyl, amino-Cz.7-alkenyl, amino-C,.7-alkinyl, amino-Ci.7-alkoxy,
amino-Cj.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkoxy-Ci-7-alkyl, Cir-

alkylsulfonyl va heteroxyclylcarbonyl.

Cu thé, sang ché @& cap dén cac hop chét c6 cong thirc I, trong d6 R* 1a phenyl,
phenyl nay khong dugce thé hodc dugc thé béng mot hodc hai nhom dugc chon tr nhém
bao gdbm Ci-alkyl, halogen, halogen-Ci.7-alkyl, Ci.7-alkoxy, amino-Ci.7-alkyl, amino-
Ci-7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-

alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Ci1.7-alkylsulfonyl va heteroxyclylcarbonyl.

Theo mot khia canh, cac hop chét c6 cong thirc I clia sang ché 1a cac hop chét,
trong d6 R* 1a phenyl duogc thé bang mdt nhém dugce chon tir nhém bao gdm Cy7-alkyl,
halogen, halogen-Ci.7-alkyl, Ci7-alkoxy, amino-Ci.7-alkyl, amino-Ci.7-alkoxy, amino-
Ci.7-alkoxy-Ci.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci-7-alkoxy-
Ci.7-alkyl, Ci.7-alkylsulfonyl va heteroxyclylcarbonyl.

Theo mot khia canh cu thé, sang ché d& cap dén cac hop chét c6 cong thire I, trong

d6 R* 1a:
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Ci7-alkyl, halogen, halogen-Ci7-alkyl, Ci.7-alkoxy, amino-Ci7-alkyl, amino-Ci.7-

, trong d6 mot trong s6 R® hoic RS dugc chon tir nhém bao gdm

alkoxy, amino-Ci.7-alkoxy-Ci7-alkoxy, amino-Ci.7-alkoxy-Ci7-alkyl, amino-Ci.7-
alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Ci.7-alkylsulfonyl va heteroxyclylcarbonyl, va nhém kia
trong s& R® va R 13 hydro.

Theo khia canh khéc nita, séng ché dé cap dén cac hop chét c6 cong thuc I, trong

d6 R* 1a phenyl khong duogc thé,
Theo khia canh khéc, sang ché dé cap dén céc hop chét c6 cong thirc I, trong d6
R! 1a Cs.7-alkyl hodc Cs.7-xycloalkyl,

R?  duge chon tir nhém bao gébm Ci-alkyl, Caz-alkenyl, Cs.z-alkinyl, hydroxy-Ci.r-
alkyl, amino-Cj.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, halogen-Ci7-alkyl va Cs.z-
xycloalkyl-Ci.7-alkyl;

R? 13 hydro;
R* dwoc chon tir nhém bao gdm:

phenyl, phenyl nay khong dugc thé hodc duogc thé bang mot hodc hai nhém duge
chon tr nhém bao gém Ci-alkyl, halogen, halogen-Ci.7-alkyl, Ci.7-alkoxy,
hydroxy-Ci7-alkyl, amino-Ci.7-alkyl, amino-C;.7-alkenyl, amino-C,7-alkinyl,
amino-Ci7-alkoxy,  amino-Ci7-alkoxy-Ci.7-alkoxy,  amino-Ci.7-alkoxy-Ci.7-

alkoxy-Ci.7-alkyl, Ci.7-alkylsulfonyl va heteroxyclylcarbonyl, hodc

heteroaryl, heteroaryl nay 1a vong thom cé 5 hodc 6 canh chira mot, hai hodc ba
nguyén tir khac loai duge chon tir N, O hodc S va khong dugc thé hodc dugc thé
bdng mot hodc hai nhém duge chon tr nhém bao gdbm Ci.-alkyl, halogen,
halogen-Ci.7-alkyl, Ci.7-alkoxy, hydroxy-Ci.7-alkyl, amino-Cj.7-alkyl, amino-Ca.7-
alkenyl, amino-Cs.7-alkinyl, amino-Ci7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkoxy,
amino-Ci.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Ci-7-alkylsulfonyl va
heteroxyclylcarbonyl,

hodc mudi dugc dung clia nd.
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Céc hop chit cu thé ¢6 cong thirc I theo séng ché 1a cac hop chat sau:
2-amino-N4, N4-dipropyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-pyrimidin-5-yl-3 H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-(4-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-phenyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[6-(aminometyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-(hydroxymetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[6-(hydroxymetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(3-metylsulfonylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-thiazol-5-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(4-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-thiazol-2-yl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-(3-metylimidazol-4-yl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(4-flophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4,N4-dipropyl-3 H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-[3-(pyrolidin-1-carbonyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4,N4-dipropyl-N8-[ 5-(pyrolidin-1-carbonyl)-3-pyridyl]-3H-1-benzazepin-

4,8-dicarboxamit,

2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(5-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N8-(3-flophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-flo-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(2-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(6-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3,5-dimetylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit, |

2-amino-N8-[4-(aminometyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[4-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4-(3-hydroxypropyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(o-tolyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-(p-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-etylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-metoxyphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-[3-(triflometyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(3-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(aminometyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N4, N4-dipropyl-N8-pyridazin-4-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-NS8-(6-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-(aminometyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(1-metylpyrazol-3-yl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-oxazol-2-yl-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N4-(3-hydroxypropyl)-N4-propyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(5-metoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4-propyl-N4-prop-2-ynyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dibutyl-N8-(m-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-(aminometyl)-5-metyl-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(5-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-[2-(2-aminoetoxy)etoxy |phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-(5-aminopentoxy)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[3-[2-(2-aminoetoxy)etoxymetyl|phenyl]-N4, N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(3-aminoprop-1-ynyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4-[3-[2-(2-aminoetoxy)etoxy]propyl]-N8-(m-tolyl)-N4-propyl-3H-1-

benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(3-aminopropyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(m-tolyl)-N4-propyl-N4-(3,3,3-triflopropyl)-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-[(E)-3-aminoprop-1-enyl]-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit,

2-amino-N4-(xyclopropylmetyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit,
va cac muoi duge dung cua no.

Céc hop chit cu thé khic c6 cong thirc I theo sang ché 1a c4c hop chit sau:
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2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-isobutyl-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4-[3-(3-aminopropoxy)propyl]-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-
4,8-dicarboxamit,

2-amino-N8-[3-(5-aminopentyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[4-(5-aminopentyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[3-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-[[4-(aminometyl)phenyl]metyl]-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-
4,8-dicarboxamit,

2-amino-N8-[4-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[4-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[3-(2-aminoetyl)-4-flo-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[3-(2-aminoetyl)-5-clo-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N4-butyl-N4-(2-hydroxyetyl)-N8-(m-tolyl)-3 H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-[5-(2-aminoetoxy)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
benzyl-N-[[5-[[2-amino-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-carbonyl]Jamino]-3-
pyridyl]metyl]carbamat,

2-amino-N8-[5-[(E)-3-aminoprop-1-enyl]-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-

4,8-dicarboxamit,
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2-amino-N8-[5-(2-phenyletyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-[5-[2-(4-metoxyphenyl)etyl]-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-
4,8-dicarboxamit,
2-amino-N8-[5-[2-[4-(aminometyl)phenyl]etyl]-3-pyridyl]-N4,N4-dipropyl-3H-1-
benzazepin-4,8-dicarboxamit,
2-amino-N8-[5-(5-aminopentyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[5-[2-(3-metoxyphenyl)etyl]-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-
4,8-dicarboxamit,
2-amino-N8-[5-(6-aminohexyl)-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[6-(3-aminopropyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[5-(4-aminobutyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[6-(4-aminobutyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[5-[(dimetylamino)metyl]-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-
4,8-dicarboxamit,
2-amino-N4-(xyclopropylmetyl)-N8-(5-etoxy-3-pyridyl)-N4-propyl-3H-1-benzazepin-
4,8-dicarboxamit,
2-arhino-N8-[5 -(2-aminoetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
va cac mudi dugc dung cia né.

Cu thé hon, sang ché d& cap dén cac hop chét c6 cong thire I, cac hop chét nay la:
2-amino-N4, N4-dipropyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-pyrimidin-5-yl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N8-(4-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-[3-(pyrolidin-1-carbonyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(6-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3,5-dimetylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4-(3-hydroxypropyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N§-(p-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-etylphenyl)-N4, N4-dipropyl-3 H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-metoxyphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(aminometyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-pyridazin-4-yl-3 H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(6-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-metoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-arhino-N8-[3-[2-(2-aminoetoxy)etoxymetyl]phenyl]-N4,N4-dipropyl-3H—1-

benzazepin-4,8-dicarboxamit,

2-amino-N8-(m-tolyl)-N4-propyl-N4-(3,3,3-triflopropyl)-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4-(xyclopropylmetyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit,
va cac mudi dugce dung cua nd.

Theo mot khia canh cu thé khac, hop chét c6 cong thirc I theo sang ché duoc chon

tr nhém bao gdm:
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2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-isobutyl-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-[3-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-
dicarboxamit,
benzyl-N-[[5-[[2-amino-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-carbonyl]amino]-3-
pyridylJmetyl]carbamat,
2-amino-N8-[ 5-(2-phenyletyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-(xyclopropylmetyl)-N8-(5-etoxy-3-pyridyl)-N4-propyl-3H-1-benzazepin-
4,8-dicarboxamit,
va cac mudi duoc dung ciia né.

Theo mdt khia canh khac, sang ché d& xuit quy trinh san xuét ciia cac hop chét c6
cong thirc I nhu dugce x4c dinh & trén, quy trinh nay bao gbdm bude:

cho hop chét c¢6 cong thirc II:

PGHN
N COOH

N—R
RY

H

trong d6 R! va R? 1a nhu dugc xé4c dinh & trén trong ban mo ta va PG 1a nhém bao

vé, két hop v&i amin c6 cong thire I1I:

HN" I
trong ¢6 R® va R* 1a nhu dugc x4c dinh & trén trong ban md ta, trong cac didu kién
bazo véi sy ¢6 mit cia tdc nhan két hop va loai bd nhém bao vé PG trong diéu kién axit

dé thu dugc hop chét c6 cong thire I:
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trong d6 R! dén R* 1a nhu dugc xac dinh & trén trong ban md ta, va, néu muon,

chuyén hoa hop chit thu dugc thanh mubi dugc dung.

Cén hidu ring cic hop chét c6 cong thirc I ctia sang ché nay c6 thé dugc tao din
xudt & cac nhom chic @8 tao ra cac din xudt ma c6 kha ning chuyén héa ngugc thanh
hop chit gbc in vivo. Céc din xuit khong bén vé& mit chuyén héa va c6 thé chip nhan
dugce v& mit sinh 1y, ma c6 kha ning tao ra cic hop chét gbc c6 cong thirc chung I in

vivo cling thudc pham vi ctia sdng ché.

Cu thé, nhém bao vé thich hop PG 1a nhém bao vé amino dugc chon tir Boc (tert-
butoxycarbonyl), benzyl (Bz) va benzyloxycarbonyl (Cbz). Cu thé, nhom bao vé nay 1a
Boc.

“Loai boé nhém bao vé PG trong céc diéu kién axit” c6 nghia 1 xir 1y hop chét
dugc bao vé bang cAc axit trong dung moi thich hop, vi du axit trifloaxetic (TFA) trong

dung mdi nhu diclometan (DCM) c6 thé dugc sir dung.

Cho “tac nhan két hop” thich hop cta cac hop chét c6 cong thirc II phan Gng véi
céc amin c¢6 cong thire IIT duoc chon tir nhém bao gdm N,N’-carbonyldiimidazol (CDI),
N,N’-dixyclohexylcarbodiimit (DCC), 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
hydroclorua (EDCI), 1-[bis(dimetylamino)-metylen]-1H-1,2,3-triazolo[4,5-
b]pyridinium-3-oxit hexaflophosphat (HATU), 1-hydroxy-1,2,3-benzotriazol (HOBT),
O-benzotriazol-N,N,N’, N -tetrametyl-uroni-hexaflo-phosphat ~(HBTU) hodc O-
benzotriazol-1-yl-N,N,N’ N’-tetrametyluroni tetrafloborat (TBTU). Cu thé, tac nhan két
hop nay 1a TBTU. Céc bazo thich hgp bao gbm trietylamin, N-metylmorpholin v, cu
thé 1, diisopropyletylamin.

“Trong céc di€u kién bazo” c6 nghia la c6 mgt clia bazo, cu thé bazo dugc chon tr

nhém bao gdm trietylamin, N-metylmorpholin va, cu thé 13, diisopropyletylamin.
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Thong thudng, phén Ung ndy dugc tién hanh trong cic dung mdi tro nhu

dimetylformamit hoéc diclometan & nhiét do trong phong.

Sang ché con dé cap dén cac hop chat ¢6 cdng thirc I nhu dugce xac dinh ¢ trén ¢

thé thu dugc theo quy trinh nhu duge x4c dinh & trén.

Céc hop chit cia sang ché ¢6 thé dwoc didu ché bing phuong phép théng thuong
bat ky. Céc quy trinh thich hop dé tdng hop céc hop chit nay cling nhu céc nguyén liéu
ban dau cia chung dugc dua ra trong cac so dd duci day va trong céc vi du thyc hién.
T4t ca cac phan tir thé, cu thé, R! dén R* 12 nhu dwoc x4c dinh & trén trir khi ¢6 quy dinh
khéc. Ngoai ra, va trir khi ¢6 quy dinh trai ngugc hén, tt ca céac phén ng, cac didu kién
phan tng, cac chit viét tit va cac ky higu c6 cac nghia da dugc biét ro dbi v6i ngudi co
hiéu biét trung binh trong linh virc héa hoc hitu co.

Phuong phap tdng hop chung dé didu ché cac hop chit c6 cong thic I duge thé
hién trong So dd I duéi day.

Céc hop chét c6 cong thire I c6 thé duge diéu ché theo So dd 1. Phan ting lién hop
gifta axit carboxylic A va amin IV dugc chon tao ra amit ¢6 cong thirc V, amit nay sau
d6 duge bao vé bing nhém bio vé amino nhu Boc dé thu dugc hop chit ¢6 cong thirc
VI. Thily phan hop chit ¢6 cong thirc VI tao ra axit carboxylic ¢6 cong thirc II. Axit
carboxylic c¢6 cong thirc II nay sau d6 dugc két hop véi amin I dwgc chon dé thu
dugce amit ¢6 cong thire VIL Cubi ciing, hop chit c6 cong thirc I thu dugc bing cach
loai bao vé cuia nhom béo v€ amino (vi du Boc). Trong mdt sb trudong hop, hgp chét c6
cdng thirc VII c6 thé chira nhém bao vé khong bén dang axit khac c6 ngudn gbe tir
amin IV hodc amin III, nhu Boc hodc TBS, ma cling s€ dugc loai bo trong budce loai
bao vé cudi clng.

Thudc thtr lién hop, nhu HBTU, dugce diung dé két hop axit carboxylic c6 cong
thirc A va amin IV dugc chon véi su ¢6 méat clia bazo, nhu DIPEA, trong dung moi nhu

DCM & nhiét d6 moi truong hodc nhiét dd cao dé tao ra hop chét c6 cong thirc V.

Sau d6, hop chét c6 cong thirc V dugc bao vé br?mg nhém bao vé amino, cu thé

bang Boc, dé tao ra hop chit c6 cong thirc VI.
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Hop chit c6 cong thirc VI dwoc thiy phan bing bazo, cu thé LiOH, trong dung
moi thich hop, vi du dung méi hdn hgp nhu THF/MeOH/H,0, & nhiét d§ mdi truong

ho#c nhiét d6 cao dé thu dugc axit carboxylic c6 cong thirc II.

So dd 1
R’ H.N
HN NN CO,Me
CO,Me R v
—
o)
2
1/N\R
v
BOC"N BOC’N
$:;©/COZH 5:)@/002'“6
VI
3
HN”
L4 111
R
/Boc
HN Q H,N o
N R> _N
- Nig Nigl
| |
R4 > R4
—_— —_—
0 0
—R? N—R?
R1/N R R R
VII I

Axit carboxylic ¢ cdng thire II sau d6 dugce cho phan tng véi amin IIT dugce chon
v6i su trg gitp cua thube thir lién hop thich hop, cu thé HBTU, trong dung mdi nhu
DCM va vé6i su c6 mit cua bazo, cy thé DIPEA, ¢ nhiét dd méi trudng hodic nhiét dod

cao d8 tao ra hop chét c6 cong thirc VIL.

-26-



28016

Cudi cung, hop chét c¢6 cong thic I thu duqc. bang cach loai bao vé hop chét c6
cong thirc VII bang TFA trong diclometan va sau d6 tinh ché bang HPLC diéu ché.
Trong mét sd trudng hop, bén canh nhém bao vé Boc & amidin, hgp chit ¢6 cong thirc
VII c6 thé con chira nhém bao vé axit khong dn dinh khéc, nhu Boc hodc TBS ¢6

ngudn gbc tir amin IV hozc ITI, cic nhém ndy ciing s& duoc loai bé trong budc nay.

Néu mét trong s6 cac nguyén lidu ban diu chira mdt hodc nhiéu nhém chirc ma
khong én dinh hogic d& phéan tng trong cac didu kién phan tmg ctia mét hodc nhidu budc
phan Ung, cdc nhom bédo v¢ thich hgp (PG) (nhu dwoc mo ta vi du trong T.W. Greene et
al., Protective Groups in Organic Chemistry, John Wiley and Sons Inc. New York 1999,
3rd edition) c6 thé duoc dua vao trude bude quyét dinh 4p dung cac phuong phép da
duogc biét ro trong linh vuce k§ thuat. Cac nhém bao vé ndy c¢6 thé dugc loai bd & giai
doan sau clia qua trinh tong hop bang cach sir dung cic phuong phép chudn duoc biét
trong linh vuc k¥ thuét. Trong mét sd trudng hop, bén canh nhém bao vé Boc & amidin,
hop chét c6 cong thirc VII c6 thé con chira nhém bao vé axit khong dn dinh khéc, nhu
Boc hodc TBS c¢6 nguén géc tor amin II hodc VI, cdc nhém nay cling s€ dugce loai bod

trong budc nay.

Néu mot hodc nhiu hop chét chira cac tim khong dbi xtmg, cac hop chét c6 cong
thite I ¢6 thé thu duoc dudi dang hdn hop cia cac chit ddng phan khong dbi quang hoic
cac chét ddng phan ddi 4nh, ma c6 thé dugc tach ra bang cic phuong phép di dugc biét
1 trong linh vyc k§ thuat, vi du HPLC (khong ddi xtung) hoic két tinh. Cac hop chét
dang raxemic vi du c¢6 thé dugc tach ra thanh céc thé dbi quang ctia chung thong qua
cac mudi cta chit ddng phan khong dbi quang bang cach két tinh hoic bang cach tach
cac thé d8i quang bing cac phwong phap sic ky dic hidu st dung hodc chit hip phu
khong dbi xtmg hodc chét rira giai khong dbi xing.

Nhu dugc mé ta trong ban md ta ndy & trén, cac hop chit c6 cong thirc I theo sang
ché c6 thé dugc ding lam thudc dé diéu tri bénh ma dwoc diéu chinh boi cac chét chu
van TLR, cu thé dé diéu tri bénh ma dwgc didu chinh béi céc chit chii van TLRS.

Céc hop chét dugc x4c dinh trong don sang ché 13 c4c chét chi vén cia cac thu thé
TLRS trong cac thtr nghi¢m té bao in vitro. Do vay, cac hop chét cua séng ché duge
mong doi 1a céc tdc nhan hitu ich tiém ning trong viéc diéu tri bénh hodc tinh trang

bénh ly ma co thé c6 1oi do su hoat héa ciia hé mién dich thong qua cac chét chu van
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TLRS. Chung hitu ich trong viéc didu tri hodc ngin ngira cdc bénh nhu bénh ung thu,
céc bénh ty miln, viém, nhidm khuin, di img, hen, thai bé méanh ghép, bénh méanh ghép

chdng lai vat chii, thiéu hut mién dich, va cac bénh nhiém khuan.

Chi tiét hon, cac hop chit c6 cong thirc I theo séng ché hitu ich trong viéc diéu tri
ung thu, tic 1a ching c6 thé duoc st dung trong viéc diéu tri cac bénh ung thu thong
thudng bao gdm ung thu bang quang, ung thu dau va cd, ung thu tuyén tién liét, ung thu
rudt két truc trang, ung thw than, ung thu v, ung thu phdi, ung thu budng tring, ung
thu ¢d, ung thu gan, ung thu tuyén tuy, ung thu rudt va rudt két, ung thu da day, ung
thu tuyén gidp, u hic sic t6, cac khéi u & da va ndlo va cac khéi u 4c tinh anh hudéng dén
tiy xwong nhu bénh bach ciu va céc hé ting sinh md bach huyét, nhu u bach huyét
Hodgkin va khong phai Hodgkin; bao gbm viéc ngin ngira (vi du ching ngira) va diédu

tri ung thu di cin va su tai phat khéi u, va céc hdi ching can ung thu.

Céc hop chét c6 cong thiic I theo sang ché ciing hitu ich trong viéc diéu tri cac
bénh tu mién. “Bénh ty mién” 14 bénh hodc r6i loan phét sinh tir va dga vao chinh céc
mo hodc cac co quan cia ci thé hoic déng phén chia hodc su biéu hién cua né hoic tinh
trang bénh tao ra tir 46. "Bénh tu mién" c6 thé 13 bénh co quan cu thé (tuc 13, dap ung
mién dich dic biét dua vao hé co quan nhu hé ndi tiét, hé tao huyét, da, hé tim phdi, hé
da day rudt non va gan, hé than, tuyén giap, tai, hé than kinh-co, hé than kinh trung
uong, v.v.) hodc bénh toan thdn ma cé thé tac dong dén hé nhiéu co quan (vi du, luput
ban d6 hé théng (SLE), viém da khép dang thép, viém da co, v.v.). Theo mdt khia canh

cu thé, bénh tu mién c6 lién quan dén da, md co, va /hodc mod lién két.

Céac bénh ty mién cuy thé bao gém cac r6i loan bénh thép ty mién (nhu, vi dy, viém
da khép dang thép, hoi chimg Sjogren, bénh cing bi, bénh luput nhu SLE va viém than
luput, viém da co/viém da-co, criofibrinogen-huyét, hoi ching khang thé khang
phospholipit, va viém khép vay nén), cac rdi loan da day-rudt non va gan ty mién (nhu,
vi du, cac bénh vi€m rudt, viém rudt két man loét va bénh Crohn), viém da day tu mién
va thiéu mau 4c tinh, viém gan ty mién, xo gan mét so cip, viém dudng mat gy cling
SO cép, va bénh bung), viém mach (nhu, vi dy, viém mach am tinh véi ANCA va viém
mach lién quan dén ANCA, bao gébm viém mach Churg-Strauss, bénh u hat Wegener,
va viém da vi mach), r6i loan thin kinh ty mién (nhu, vi dy, bénh xo clng réi réc, hoi
ching lac rung giét mét giat rung co, nhugc co, viém tiy thi-than kinh, bénh Parkinson,

bénh Alzheimer, va bénh da thin kinh tu mién), cac 16i loan than (nhu, vi du, viém than

-28-



28016

- tiéu cau, hoi chiing Goodpasture, va bénh Berger), cac r6i loan da ty mién (nhu, vi du,
bénh vay nén, may day, ching phat ban, pemphigut thong thuong, hanh dang
pemphigut, va bénh luput ban do da), r6i loan tan mau (nhu, vi dy, ban xuét huyét giam
tidu cdu, ban xuét huyét giam tidu cdu huyét khdi, ban xuit huyét sau truyén mau, va
thiéu méau tan méau tu mién), xo vita ddong mach, viém mang mach nho, cac bénh thinh
giac tu mién (nhu, vi du, bénh tai trong va mét thinh giac), bénh Behcet, hdi ching
Raynaud, manh ghép co quan, va céc rdi loan tuyén ndi tiét ty mién (nhu, vi dy, cac
bénh tu mién lién quan dén dai thao dudong nhu bénh déi thao dudng phu thude insulin
(IDDM), bénh Addison, va bénh tuyén giap tw mién (vi dy, bénh Graves va viém tuyén
giap)), cac tinh trang bénh va cac phan ng di Ung, di ing thirc dn, di mg thudc, di tng
cOn trung, cac rdi loan di Gng hiém gip nhu bénh té bao mast, phén rng di tng, eczema
bao gébm eczema di tmg hoc lac chd, hen nhu hen phé quan va hen ty mién, céc tinh
trang bénh lién quan dén sy thAm nhidm cla céc té bao tiy xuong va cic té bao T va

cac phan trng viém man tinh:

Céc hop chét ¢6 cong thire I theo sang ché ciing hitu ich trong viéc didu tri cac
bénh nhi®m khudn. Nhu vy, ching c6 thé hiru ich trong viéc diéu tri cic bénh virut, cu
thé ddi véi cac bénh do nhiém khudn virut gdy ra duoc chon tir nhém bao gém cac virut
u nhi, nhu virut u nha & nguoi (HPV) va céc virut gy ra bénh sui mao ga, mun coc
thong thudng va myn céc gan ban chén, virut gdy bénh mun rop (HSV), bénh u mém
14y (molluscum contagiosum), virut viém gan B (HBV), virut viém gan C (HCV), virut
Dengue, virut bénh d4u mua, virut suy gidm mién & ngudi (HIV), virut cy bao (CMV),
virut ecpet thuy ddu (VZV), virut miii, virut rudt non, adenovirut, coronavirut (vi dy

SARS), virut cim, virut quai bi va virut cdn ciim.

Chtng ciing c6 thé hitu ich dé didu tri cac bénh vi khudn, cu thé ddi véi cac bénh
do nhi®m khuén boi vi khudn duoc chon tir nhém bao gdm mycobacterium nhu bénh
lao do mycobacferium, mycobacterium avium va mycobacterium leprae. Cac hop chét
c¢6 cong thirc I theo sang ché c6 thé con hitu ich trong viéc didu tri cac bénh nhiém
khudn khac, nhu bénh hoa lidu, bénh nim, cu thé cac bénh ndm dugce chon tir nhém bao
gdm cac bénh Candida, bénh nim Aspergillus va bénh ndm Cryptococcal meningitis, va
cac bénh ky sinh tring nhu nhiém Pneumocystis carnii, viém phdi, cryptosporidiosis,

histoplasmosis, toxoplasmosis, trypanosome va leishmaniasis.
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Nhu vay, cum tir “cdc bénh ma dugc diéu chinh béi cac chét chu van TLR” ¢6
nghia 1a cdc bénh ma co thé dugc diéu tri b::ing su hoat hoa cta hé mién dich bing céc
chét chi van TLR8 nhu bénh ung thu, cdc bénh ty mién, viém, nhiém khudn, di ung,
hen, thai bé manh ghép, bénh manh ghép chéng lai vat chu, thiéu hut mién dich, va cac
bénh nhiém khuén. Cu thé, cum tir “céc bénh ma dugc diéu chinh béi cdc chat chi van
TLR” c6 nghia 13 bénh ung thu, cdc bénh ty mién, viém, nhim khuin, di timg, hen, thai
b6 méanh ghép, bénh manh ghép chéng lai vat chu, thiéu hut mién dich, va céc bénh

nhiém khuan.

Theo mot khia canh cu thé, cum tir “duoc diéu chinh boi cac chit chu van TLR”
d& cap dén bénh ung thu dwgc chon tir nhém bao gdm ung thu bang quang, ung thu diu
va ¢b, ung thu gan, ung thu tuyén tién liét, ung thu rudt két truc trang, ung thu than, ung
thu va, ung thu phéi, ung thu budng trimg, ung thu ¢d, ung thu tuyén tuy, ung thu rudt
va rudt két, ung thu da day, ung thu tuyén gip, u hic sic t6, cac khdi u & da va nio va
c4c khdi u 4c tinh anh huéng dén tiy xwong nhu bénh bach cAu va cac hé ting sinh mod
bach huyét, nhu u bach huyét Hodgkin va khéng phai Hodgkin; bao gbm viéc ngin
ngtra (vi du ching nglra) va didu tri ung thu di cin va sy tai phat khéi u, va cac hoi

chimg cén ung thu.

Sang ché con @& cap dén duge phdm chira hop chét c6 cong thire I nhu dugce x4c
dinh & trén va chit mang va/hodc chét phu tr¢ duge dung. Cu thé hon, sang ché dé cap

dén dugc phim hiru ich d& didu tri bénh dwgc didu chinh béi cac chit chi van TLR.

Ngoai ra, sang ché dé cap dén cac hop chét c6 cong thirc I nhu duge xac dinh &
trén dé dung lam chét 6 tac dung didu tri bénh, cu thé 1a lam chét c6 tac dung diéu tri
bénh dugc diéu chinh béi cac chit chu van TLR. Cu thé, sang ché dé cap dén cac hop
chét c6 cong thuc I dé st dung trong viéc diéu tri cac bénh ung thu hodc céc bénh tu
mién hodc cac bénh nhiém khudn dugc chon tir nhém bao gém cac bénh virut, cac bénh
vi khudn, c4c bénh ndm va cc bénh ky sinh trung.

Theo khia canh khac nita, sang ché md ta phuong phép didu tri cac bénh ma dugc
diéu chinh bé&i cac cht chi van TLR, phuong phap nay bao gém viéc st dung mot
lugng c6 tac dung didu tri bénh ctia hop chét c6 cong thie I cho ngudi hoic dong vat.

Cu th8, séng ché m6 ta phuong phap diéu tri cac bénh ung thu va céc bénh nhiém khuén
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duoc chon tir nhém bao gdm cac bénh virut, cadc bénh vi khuan, cac bénh nam va cac

bénh ky sinh trung.

Sang ché con mo ta viéc st dung cac hop chat ¢6 cong thirc I nhu duge xac dinh &

trén dé diéu tri bénh ma dugc didu chinh béi cac chit cha van TLR.

Ngoai ra, sang ché mo ta viéc sit dung cac hop chét c6 cong thirc I nhu dugce xac
dinh & trén dé bao ché thudc dé didu tri bénh ma dugc diéu chinh béi cac chét chu vén
TLR. Cu thé, sang ché mo ta viéc str dung cac hop chét ¢6 cong thire I nhu dugce xac
dinh & trén dé bao ché thubc dé diéu tri cac bénh ung thu hodc cac bénh ty mién hoic
céc bénh nhiém khuén duoc chon tir nhém bao gdm cac bénh virut, cic bénh vi khudn,

c4c bénh ndm va cac bénh ky sinh trung.

Theo khia canh khac, cac hop chét c6 cong thirc I c6 thé két hop véi mot hodc

nhiéu phwong thirc didu tri bd sung trong ché do dé didu tri bénh ung thu.

Tri liéu két hop bao gdm, ngoai viéc ding hop chit cua sang ché, viéc sir dung
thém mdt hodc nhiéu phuong thtrc diéu tri ma c6 hidu qua trong viéc diéu tri bénh ung
thu. Cac phuong thic didu tri nay bao gém, nhung khong gi6i han &, tic nhén héa tri
lidu, liéu phap mién dich, céc tdc nhan chdéng tao mach, cac xytokin, cdc hormon, cac
khéng thé, cac polynucleotit, cac tac nhan tri liéu bing birc xa va quang ddng hoc. Theo
mot khia canh cu thé, viéc tri liéu két hop c6 thé dugc st dung dé ngén chan sy tai phat
bénh ung thu, 0c ché sy di cin, hodc trc ché sy phat trién va /hodc bénh ung thu lan
rong hodc di cin. Nhu duoc sir dung trong ban mo ta, “két hop v6i” c6 nghia 1a hop
chét c6 cong thirc I dugc st dung nhu 13 mét phﬁn ctia ché do didu trj bao gé‘ﬁm mot
hodc nhiéu phuong thirc didu tri bd sung nhu néu trén. Nhu vy sang ché con md ta
phuong phap diéu tri bénh ung thu, phuong phap ndy bao gbm viéc str dung mot lugng
¢6 tac dung diéu tri bénh cla hop chét c6 cong thie I két hop véi mot hodc nhiéu hop
chét c6 hoat tinh dugc khac cho nguoi hodc dong vét.

Cac hop chét ¢6 cong thire I c6 thé duoc st dung mot minh hodc két hop v&i nhém
khac v4i mdt hoac nhiéu phuong thire diéu trji bd sung trong vi€c diéu tri cac bénh tu
mién.

Tri liéu két hop bao gdm, ngoai viéc dung hop chit cia sang ché, viéc st dung
thém mdt hodc nhidu phuong thirc diéu tri ma hd trg trong viéc ngan ngira hodc diéu tri

cac bénh ty mién. Cac phuong thirc didu tri nay bao gbm, nhung khong giéi han &, tac
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nhan héa trj liéu, liéu phap mién dich, céc tic nhan chdng tao mach, cdc xytokin, cac
hormon, cac khang thé, cac polynucleotit, c4c tic nhan tri lidu bang birc xa va quang
dong hoc. Nhu dugce st dung trong ban mo ta, “két hop v6i” ¢6 nghia 13 hop chét co
cbng thirc I dugce st dung nhu 1a mot phén cta ché do diéu tri bao gém mot hodc nhiéu
phuong thirc didu tri bd sung nhu néu trén. Nhu vay sang ché con mo ta phwong phép
didu tri cac bénh tu mifn, phuong phap ndy bao gdm viéc sir dung mdt lugng c6 tac
dung diéu tri bénh cia hop chét c6 cong thire I két hop voi mot hodc nhiéu hop chit c6

hoat tinh dugc khac cho ngudi hodc dong vat.

Theo khia canh khéc, cac hgp chét c6 cong thirc I c6 thé dugc st dung mdt minh
ho#c két hop véi nhém khac véi mdt hodc nhidu phuong thirc diéu tri bd sung trong

viéc diéu tri cac bénh nhiém khuan.

Tri ligu két hop bao gbm, ngoai viéc dung hop chét cua sang ché, viéc sir dung
thém mot hbac nhidu phuong thirc didu tri ma hd trg trong viéc \kiéc ngan ngtra‘hoéc
didu tri c4c bénh nhiém khuan. Céc phuong thﬁc didu tri ndy bao gém, nhung khong
gidi han &, cac tac nhan khang virut, cac chét khéang sinh, va céac chét chéng ndm. Nhu
dugc st dung trong ban mo ta, “két hop voi” c6 nghia 1a hop chit c6 cong thirc I dugc
stt dung nhu 1a mot phn cia ché do diéu tri bao gdm mét hodc nhiéu phuong thic diéu
tri bd sung nhu néu trén. Nhu vy sang ché con md ta phuong phap diéu tri cac bénh
nhi®m khuén, phuong phép nay bao gbm viée str dung mot lugng c6 tac dung didu tri
bénh cta hop chét c6 cong thirc I két hop voi mét hodc nhiéu hop chét c¢6 hoat tinh

duoc khac cho ngudi hodc dong vét.
THU NGHIEM DUGC LY

Nhitng thtt nghiém dudi ddy dugce thyc hién dé xac dinh hoat tinh ctia cac hop
chét ¢6 cong thirc I:

D&i v6i thir nghiém hoat tinh TLR8 va TLR7, céc té bao HEK-Blue TLR8 hogc
TLR7 & ngudi (Invivogen, San Diego, CA, USA) dugce st dung, mdt cach twong Gng.
Céc té bao nay dugc thiét ké cho viéc nghién ctru sy kich thich cia TLR8 hodc TLR7 &
ngudi bing cach theo doi sy hoat hoa ciia NF-kB. Gen thong bao SEAP (phosphataza
kidm thudc phoi dugce tiét ra) duge dit trong didu kién kiém so4t ctia gen khoi ddu nhd
IFN-b dugc dung hop véi nim diém gén két NF-xB va AP-1. Do d6, su biéu hién cia
gen béo cdo duge diéu hoa bang gen khoi ddu NF-kB khi kich thich TLR8 hogc TLR7
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& nguoi trong 20 gid. Hoat tinh ciia gen bao cdo trong dich ndi khi nubi cdy té bao
SEAP duoc xé4c dinh bang cach st dung bo kit Quanti Blue (Invivogen, San Diego, Ca,
USA) & budc séng bang 640 nm, moi trudng phat hién chuyén thanh mau tim/mau xanh
da troi khi ¢c6 mét phosphataza kiém. Cac gié tri ECso dugc xac dinh bang céach st dung

k¥ thuét phéan tich Activity Base (ID Business Solution, Limited).

Céc hop chét c6 cong thire I ¢6 hoat tinh (gid tri ECso) trong thir nghiém néu trén
dbi v&i TLRS & ngudi nim trong khoang tir 0,01 nM dén 0,05 uM, cu thé hon 1a ndm
trong khoang tr 0,001 nM dén 0,03 pM, trong khi hoat tinh (gia tri ECso) trong thi
nghiém néu trén d6i v6i TLR7 & ngudi 12 16n hon 10 uM, nim trong khoang tlr 12 pM

dén > 100 pM, nghia 1a cac hop chét th8 hién do chon loc cao d6i véi TLRS & ngudi.

Vi du, cac hop chét dudi day thé hién céc gia tri ECs sau day trong thtt nghiém

dugc mo ta & trén:

Vi du ECsocia TLR8 & nguoi ECso
' [uM] cua TLR7 & ngudi [uM]

1 0,001 80,8
2 0,001 >100
3 0,013 70,1
4 0,007 >100
5 0,003 >100
6 0,008 >100
7 0,015 >100
8 0,01 44
9 0,003 >100
10 0,002 >100
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Vi du ECso cia TLR8 & nguoi ECso
[uM] cia TLR7 ¢ nguoi [pM]

11 0,029 >100
12 0,004 >100
13 0,007 >100
14 0,001 >100
15 0,002 >100
16 0,014 >100
17 0,006 >100
18 0,002 34
19 0,005 >100
20 0,003 46
21 0,021 >100
22 0,003 >100
23 0,001 >100
24 0,009 >100
25 0,018 >100
26 0,002 >100
27 0,005 28
28 0,001 >100
29 0,001 >100
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Vidu ECso cua TLR8 & nguoi ECso
[uM] cia TLR7 & ngudi [uM]

30 0,002 >100
31 0,005 >100
32 0,002 >100
33 0,002 >100
34 0,002 >100
35 0,001 >100
36 0,031 >100
37 0,023 38
38 0,029 45
39 0,029 >100
40 0,001 >100
41 0,006 >100
42 0,017 >100
43 0,015 61
44 0,001 12
45 0,026 >100
46 0,01 >100
47 0,006 >100
48 0,016 >100
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Vi du ECso cia TLR8 & nguoi ECso
' [uM] cua TLR7 & nguoi [uM]

49 0,031 >100
50 0,01 >100
51 0,002 22
52 0,006 >100
53 0,002 20
54 0,003 >100
55 0,002 >100
56 0,01 >100
57 0,025 >100
58 0,015 >100
59 0,003 >100
60 0,027 >100
61 0,005 >100
62 0,007 >100
63 0,011 >100
64 0,029 >100
65 0,006 >100
66 0,031 >100
67 0,004 >100
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Vidu ECso cia TLR8 & nguoi ECso
[uM] cua TLR7 & nguoi [uM]
68 0,008 >100
69 0,008 >100
70 O‘,012 >100
71 0,029 >100
72 0,025 >100
73 0,01 >100
74 0,027 >100
75 0,01 >100
76 0,024 >100
77 0,008 >100 o
78 0,012 >100
79 0,002 31
80 0,017 >100
DUQC PHAM

Céc hop chét c6 cong thire I va cac mudi duge dung ciia ching ¢6 thé duoc dung
lam thubc, vi du, & dang ché phim duoc dé ding trong rudt, ngoai dudng tiéu hoa hoic
khu tri. Cac hop chéit c6 cong thirc I va cac mudi duge dung ciia chiing c6 thé dugc sir
dung bing cach ding toan than (vi du, ngoai duong tiéu hoéa) hodc cyc b (vi dy, tiém
khu trG hodc trong thwong tdn). Trong mdt s6 trudng hop, ché phim dugc nay duoc
dung khu trfi, ngoai duong ti€u hoa, trong dudng miéng, trong dm dao, trong tir cung,

trong mili, hodc bang cich xdng hit. Nhu dugc mo ta trong ban md ta nay, mot sO md
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nhét dinh c6 thé 1 cac dich dugc wu tién dbi v6i cht chi van TLR. Nhu vay, viée st
dung chét cha van TLR ddi véi cac hach bach huyét, la lach, tiy xuong, mau, cling nhu

md ti€p xdc vai virut, 1a cac diém dung dugc wu tién.

Theo mdt khia canh, ché phdm duoc nay bao gdm cic hop chéit c6 cong thirc I
hodc cac mudi duge dung clia né dugc dung ngoai dudng tiéu héa. Puong dung ngoai
dudng tiéu hoa bao gdm, nhung khong gi6i han &, tiém qua da, qua niém mac, miii hau,
phéi, va ti€ém truc tiép. Viéc dung ngoai dudng ti€u hoa béng cach tiém c6 thé 1a theo
duong ti€ém ngoai dudng tiéu hoa bét ky, bao gdm, nhung khong gi6i han &, dudong
ding trong tinh mach (IV), bao gbém tiém lidu 16n va truyén (vi dy, nhanh hodc cham),
trong mang bung (IP), trong co (IM), duéi da (SC) va trong da (ID). Viéc dung qua da
hodc qua mang nhay c6 thé dwoc thuc hién bang cach, vi dy, dua chit mang (vi du,
dimetylsulfoxit, DMSO), bing cach 4p dung cac xung dién (vi du, liéu phéap ion héa)
hodc su két hop ctia chung. Mot loat thiét bi c6 sin dé ding qua da c6 thé dugc st dung.
Céc ché phim ciia cac hop chit c6 cong thire I thich hop dé ding ngoai dudng tiéu hoa
nhin chung duoc phdi tron trong nuéc USP hodc nuée dé tiém va c6 thé con bao gdm

chat dém pH, cac muoi, cac chat don, cac chat bao quan, va cac ta dugc duge dung khac.

Viéc ding qua da duge thuc hién bang cach bdi kem, rira, gel, v.v. ¢6 khi ning
cho phép chét chi van TLR thdm qua da va di vao dong mau. Céc ché phdm thich hop
dé ding qua da bao gdbm, nhung khong gii han &, huyén pht, diu, kem va thudc md
duoc dung dugc bdi truc tiép vao da hoic duoc dua vao chit mang bao vé nhu thiét bi
Ciua da (con dugc goi 1a "miéng dip"). Céc vi dy vé kem, thudc m& thich hop v.v. c¢6 thé
duoc tim thdy, vi dy, trong tai liéu: The Physician's Desk Reference. Su truyén qua da
ciing c6 thé duge thuc hién bing liéu phap ion hoéa, vi du bing cach sir dung cac miéng
dép ¢ sin trén thi trudng van chuyén san pham ctia chiing mot cach lién tuc qua da bj
rach trong khoang thoi gian vai ngay hodc 1du hon. Viéc stt dung phuong phép nay cho
phép truyén c6 kidm soat dugc phdm voi ndng d6 twong ddi 16m, cho phép truyén céac
thudc hdn hop va cho phép sir dung ddng thoi chét ting xuc tac hip phu. Viéc st dung
thdng qua cac duong qua da va qua mang nhay co thé 1a lién tuc hoc theo nhip.

Viéc st dung trong phdi dwgc thuc hién bing cach xong hit, va bao gdbm céc
dudng van chuyén nhu cic duong trong mili, qua phé quan va qua phé nang. Sang ché
dé xut cac ché phdm cua cac hop chét c6 cong thic I thich hop dé dung bing cach

x6ng hit bao gdm, nhung khong giéi han &, céc huyén phdt dang 16ng dé tao thanh cac
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dang sol khi cling nhu dang bt cho hé vin chuyén thudc bot dé xong hit. Cac thiét bi
thich hop dé duing bang cach x6ng hit bao gdm, nhung khong giéi han &, may phun mu,
thiét bi hoa hoi, méay khi dung, va cac thiét bi van chuyén thudc bot ding dé xéng hit.
Céc phuong phap khac dé van chuyén dén mang nhay dudong hd hip bao gébm vén
chuyén céc ché pham l6ng, nhu béng cach nhé giot qua miii. Viéc sir dung bing cach
x0ng hit t6t hon 13 dugc thuc hién trong cac lidu riéng r& (vi dy, théng qua thiét bj xéng
hit dinh lugng lidu luong), mic dii viéc vén chuyén twong tu véi viéc truyén c6 thé

dugc thuc hién thong qua viéc stt dung dung cu phun thudc qua miii hodc miéng.

Cac hop chat ¢ cong thitc I va cdc mudi duge dung ctia no ciing c6 the dugc st
dung qua duong miéng, vi dy, & dang vién nén, vién nén dugc bao, vién bao duong,

vién nang gelatin cing va mém.

Viéc bao ché cac ché phdm dugce co thé bi tic dong theo cach ma s& 12 quen thude
v6i ngudi 6 hiéu biét trung binh trong linh vue k§ thuat bing cach dua cac hop chét c6
cong thuc I dixqc md ta va cac mudi duge dung clia chung, tiiy ¥ két hop véi cac chit c6
gia tri tri li€u khéc, vao dang dung y ly cung v6i céc chét mang 16ng hoic rin c6 thé
tuong thich vé& mit tri liéu thich hop, tro, khong ddc, va néu mudn, cac chit phu trg

thudc théng thudong.

Céc chit mang thich hop khong chi 13 cic chit mang v6 co, ma con ci cac chét
mang hitu co. Nhu vay, vi duy, lactoza, tinh bot ngd hodc céac dan xuét ctia chung, bot
talc, axit stearic hodc cac mudi cia né ¢ thé dwoc ding lam cac chit mang cho cac
vién nén, vién nén dugc bao, vién bao dudng va vién nang gelatin cimg. Céc chit mang
thich hop cho céc vién nang gelatin mém 13, vi du, dau thuc vat, séap, chit béo va rugu
polyhydric ban rin va 16ng (phu thudc vao ban chit ctia thanh phén hoat tinh tuy nhién,
c6 thé khong cin chit mang trong trudng hop clia cic vién nang gelatin mém). Céc chit
mang thich hop d& bao ché dung dich va si-r6 13, vi dy, nuéce, rugu polyhydric, sucroza,
dudng nghich ddo va cac chit tuong tu. Céc chét mang thich hop cho dung dich tiém 13,
vi du, nuée, rugu, rugu polyhydric, glyxerol va dau thuc vat. Cac chit mang thich hop
cho vién dan 1a, vi duy, dau tu nhién hodc héa rén, sép, chét béo va ruou polyhydric bén
16ng hoc 16ng. Cac chit mang thich hop cho cac ché phdm ding khu tra 13 cac glyxerit,
cac glyxerit ban téng hop hodc tdng hop, diu dugc hydro héa, sép 16ng, parafin 16ng,

céc rugu béo 16ng, sterol, polyetylen glycol va cac dan xuét xenluloza.
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Céc chat 6n dinh thong thuong, cic chat bao quan, cac tdc nhan tao am va nhil hoa,
c4c tac nhan lam cai thién sy dong nhat, cac tdc nhan lam cai thi¢én huong vi, mudi lam
thay d6i 4p suat tham thau, cic chat dém, cac chat hoa tan, cdc chat mau va cac chat che

mui vi va cac chat chong oxi héa trd thanh céc chat phu trg thudc.

Liéu luong ctia cdc hop chét c6 cong thirc I c6 thé thay ddi trong cac gi¢i han rong
tuy thudc vao bénh can dugc kiém soat, 6 tudi va tinh trang bénh riéng ciia bénh nhan
va cach dung, va tit nhién, s& phil hop véi cac yéu cdu riéng trong ting trudng hop cu
thé. Péi véi nhitng bénh nhan 13 ngudi trudng thanh, lidu hang ngay nidm trong khoang
tir khoang 1 dén 1000 mg, dic biét 1a ndm trong khoang tir khoang 1 dén 300 mg, 1a
dugc chi y. Phy thudc vao mirc d9 nghiém trong cuia bénh va profin dugc dong hoc '
chinh x4c, hgp chét nay cé thé dugc dung mot hodc nhiéu lidu don vi mét ngay, vi du, 1

dén 3 don vi lidu.

Céc ché phdm thudc thong thudng chira hop chét c6 cong thirc I voi lugng nidm
trong khoang tir khoang 1 dén 500 mg, t6t hon 1a tir 1 dén 100 mg.

Céac vi du tir C1 dén C3 dudi ddy minh hoa céc ché phdm thong thudng theo sang
ché, nhung chi mang tinh minh hoa né6.Vi du C1Vién nén dugc bao mang chra cic

thanh phan sau ddy c6 thé dugc bao ché theo cach théng thudng:
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Céc thanh phén

Nhéan:

Hop chét c6 cong thic I
Xenluloxa vi tinh thé
Lactoza ngédm nudc
Povidone K30

Glycolat tinh bt natri
Magie stearat

(Trong lugng nhan)
Lép bao mang:
Hydroxypropyl metyl xenluloza
Polyetylen glycol 6000
Bot talc

Sét oxit (mau vang)

Titan dioxit

Thanh phﬁn hoat tinh duoc rdy va dugc tron véi xenluloxa vi tinh thé va hdn hop
ndy duge tao hat véi dung dich ciia polyvinylpyrolidon trong nuéc. Hat nay dugc tron
véi glycolat tinh bt natri va magie stearat va €p dé tao ra nhan lan luot c6 trong lugng

bang 120 hoic 350 mg. Céac nhén c6 thé dugc phil bing dung dich/huyén phii chira

nudc cia 16p bao mang néu trén.

Vi du C2

Céc vién nang chira céc thanh phin sau day c6 thé dugc bao ché theo cach thong

thuong:

28016
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Cho moi vién nén

10,0 mg
23,5 mg
60,0 mg
12,5 mg
12,5 mg
1,5 mg

120,0 mg

3,5mg
0,8 mg
1,3 mg
0,8 mg

0,8 mg‘

200,0 mg
43,5 mg
70,0 mg
15,0 mg
17,0 mg
4,5 mg

350,0 mg

7,0 mg
1,6 mg
2,6 mg
1,6 mg

1,6 mg
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Céc thanh phén . Cho mdi vién nang
Hop chét c6 cong thirc I 25,0 mg
Lactoza 150,0 mg
Tinh bdt ngd 20,0 mg

Bot talc 5,0 mg

Céac thanh phan dugc rdy va duge trdn va nap vao cic vién nang cd c& so 2.
Vidu C3

Dung dich tiém c6 thé ¢6 thanh phén sau:

Hop chéit c6 cong thirc I 3,0 mg

Polyetylen glycol 400 150,0 mg

Axit axetic bd sung vira da dén
do pH= 5,0

Dung dich nudc dé tiém B6 sung dén 1,0 ml

Thanh phén hoat tinh dugc hoa tan trong hdn hop ctia Polyetylen Glycol 400 va
nuge dé tiém (mdt ph?m). Do pH duogc diéu chinh dén 5,0 b::ing axit axetic. Thé tich
dugc diu chinh dén 1,0 ml bang cach bd sung lugng nudc con du. Dung dich nay dugc
loc, nap vao lo nho bing céch sir dung vo dung thich hop va lam vo tring.

Céc vi dy duéi day ding dé minh hoa sang ché chi tiét hon. Tuy nhién, ching

khong dy dinh lam giéi han pham vi bao hd cta sang ché theo cach bat ky.
Vi du thuce hién sang ché
Céc chit viét tit duoc sir dung trong ban mo ta:

Boc2O = di-tert-butyl dicarbonat, Boc = t-butyl carbamat, cal’d = theo ly thuyét,
CD3;0D = metanol dugc do-te-ri hda, d = ngay, DIPEA = N,N-diisopropyletylamin,
DCM = diclometan, DMAP: 4-dimetylaminopyridin, DMF-DMA: N,N-
dimetylformamit dimetyl axetal, EA = etyl axetat hodc EtOAc, ECso = ndng d6 hiéu
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qua ban tdi da, EDCI = 1-(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua, h
hoic hr = gio, HOBT = N-hydroxybenzotriazol, HBTU= O-(benzotriazol-1-yl)-
N,N,N' N'-tetrametyluroni hexaflophosphat, DMAP = 4-dimetylaminopyridin, TBAI =
N,N,N-tributyl-1-butanaminiuiodua, HPLC = sic ky 16ng hiéu ning cao, HPLC-UV =
sic ky 16ng hiéu ning cao véi thiét bi phat hién cuc tim, Hz = hertz, mg = miligam,
MHz = megahertz, min = phit, mL = mililit, mm = milimet, mM = mmol/L, mmol =
milimol, MS = phé khdi, MW = phén tr lugng, NMR = cdng hudng tir hat nhan, PE =
ete ddu mo, HPLC diéu ché = sic ky 1éng hiéu ning cao didu ché, rt = nhiét do trong
phong, sat. = bdo hoa, TBS = tert-butyldimetylsilyl, sxt = sextet, TEA = trietylamin,
TFA = axit trifloaxetic, THF = tetrahydrofuran, pM = micromol/L, pm = micromet, UV
= thiét bi phat hién cuc tim, OD = mt d0 quang, Pd(dppfeCh = [1,1-
Bis(diphenylphosphino)-feroxen]diclopaladi(Il), TLR8 = thu thé gidng nhu toll 8,
TLR7 = thy thé gidng nhu toll 7, NF-xB = chét tang cudng chudi nhe yéu té nhan
kappa ctia cac t& bao hoat hoa B, SEAP = phosphataza kiém thudc phéi dugc tiét, IFN-

B=interferon-beta.
Vi du A — Diéu ché hop chét trung gian chinh A
Axit 2-amino-8-metoxycarbonyl-3H-1-benzazepin-4-carboxylic

Phuong phép tong hop chi tiét dugc dua ra trong So dd 2.
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So dd 2
OoN CO,Me
OoN CO,Me  DMF-DMA /\2;©/ 2
—
D hi
B
PPh
/ 3
NalO ,
O,N co,Me NC O
D 0
02N COzMe
o) | X
>r 0] CN C
E
l Fe, AcOH
H N H N HCI
—N CO,Me —N CO,Me
HCl/diox €
— — —
@) (@)
o\é OH
E A
a) Didu ché hop chit B

Bb sung DMF-DMA (73 g, 0,61 mol) vao dung dich cia metyl 4-metyl-3-
nitrobenzoat (100 g, 0,51 mol) trong DMF (1 L). Hon hgp phén mg nay dugc gia nhiét
dén 105°C trong 18 gid. Sau d6, dung moi ndy dugc loai bo trong chdn khéng dé tao ra
hop chét metyl 4-(2-(dimetylamino)vinyl)-3-nitrobenzoat (hop chit B, 127 g, tho) chat
nay dugc st dung trong budc tiép theo ma khong cén tinh ché. MS: theo ly thuyét 251
(M+H)*, theo thuc t& 251(M+H)*.

b) Didu ché hop chit C

Bb sung dung dich THF (0,7 L) cua metyl 4-(2-(dimetylamino)vinyl)-3-
nitrobenzoat (hop chéit A, 127 g, 0,51 mol) vao dung dich ciia NalOs (327 g, 1,53 mol)
trong dung méi hdn hgp cta THF (1,3 L) va nude (2,0 L) & 10°C. Sau khi hon hop

phan mg dugc khudy & nhiét d6 25°C trong 18 gio, hdn hop nay dugc loc va sau do
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duoc chiét bang EA. Lép hitu co duoc rira bing nudc mubi, dwoc 1am khd bing Na,SOs
khan, loc va dugc cd dé tao ra san phdm thd. San phdm thd nay duge tinh ché bang sic
ky cot silicagel (PE:EA = 20:1-10:1) dé tao ra hop chit metyl 4-formyl-3-nitrobenzoat
(hop chit C, 84 g, 79%) dudi dang chit rin mau vang. MS: theo ly thuyét 210 (M+H)",
theo thyc té 210 (M+H)*.

¢) bidu ché hop chit D

B sung 2-bromoaxetonitril (57 g, 0,479 mol) vao dung dich cua fert-butyl 2-
(triphenylphosphoranyliden)axetat (300 g, 0,797 mol) trong EA (2 L) & 25°C. Phéan ng
nay duoc gia nhiét dén nhiét do hdi luu trong 18 giv. Sau khi né duge lam lanh xuéng
nhiét d6 moi trudong, chét rin duoc loc va ph?m dich loc dugc cd. Phan cin duge tinh
ché bing cach nghién nhé tir EA va PE (200 mL, 2,5:1) d& tao ra san phdm mong muén
tert-butyl 3-xyano-2-(triphenylphosphoranyliden)propanoat (hop chat D, 125 g, 63%)
du6i dang chét rdn mau tring. MS: theo ly thuyét 416 (M+H)", theo thuc té 416
(M+H)".

d) Diéu ché hop chit E

B6 sung fert-butyl 3-xyano-2-(triphenylphosphoranyliden)propanoat (hgp chit D,
109 g, 0,26 mol) vao dung dich cta 4-formyl-3-nitrobenzoat (hgp chét C, 50 g, 0,24
mol) trong toluen (600 mL) & 25°C. Sau khi hén hgp phan ung duge khudy & nhiét do
25°C trong 18 gid, nd dugce lam lanh trong bé dé trong 1 gid. Chét két tiia dugc thu gom
va duoc 1am kho dé tao ra san phdm mong muén dudi dang chét rin mau tring. Phin
dich loc duoc cd va duge xtr ly bang EtOH (120 mL). Loc nguyén liéu khong tan va
phan dich loc dugc cd dé tao ra mé khac cla san phdm mong mudn. Két hop hai mé nay
dé tao ra hop chdt metyl 4-(3-(fert-butoxy)-2-(xyanometyl)-3-oxoprop-1-en-1-yl)-3-
nitrobenzoat (hop chét E, 60 g, 72%). MS: theo ly thuyét 347 (M+H)*, theo thuc té 347
(M+H)*,
e) bidu ché hop chit F

B6 sung bot Fe (29,1 g, 520 mmol) vao dung dich cta metyl 4-(3-(tert-butoxy)-2-
(xyanometyl)-3-oxoprop-1-en-1-yl)-3-nitrobenzoat (hop chit E, 30 g, 87 mmol) trong
AcOH (450 mL) & 60°C. Sau khi hdn hop phan tng nay dugc gia nhiét & 85°C trong 3
gid, né dugc loc qua xelit va chéit két taa dugc rira béng axit axetic. Phén dich loc dugc

o trong chdn khéng va ph?ln can dugc bazo hdéa mot cach cAn than bing dung dich
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nuéc NaHCO3 bdo hoa (300 mL). Sau d6 bd sung EA (600 mL). Hon hgp nay duoc loc
qua xelit va chét két tua duge rira bang EA (200 mL). Phén dich loc sau d6 dugc rira
bing nudc, dugc lam khd bang NazSOs va duge cb trong chén khong dé tao ra hop chét
4-tert-butyl 8-metyl 2-amino-3H-benzo[b]azepin-4,8-dicarboxylat (hop chit F, 25 g,
93%) dudi dang chét rén mau vang nhat. MS: theo 1y thuyét 317 (M+H)", theo thuc t€
317 (M+H)".

f) Piéu ché hop chit A

B6 sung dung dich HCI 1 M trong dioxan (600 mL) vao dung dich clia 4-fert-butyl
8-metyl 2-amino-3H-benzo[b]azepin-4,8-dicarboxylat (hop chit F, 25 g, 80 mmol)
trong dioxan (400 mL) & 0°C. Sau khi hdn hop phan tmg dugc khudy & nhiét o 25°C
trong 18 gi®, n6 dugc cd trong chdn khong dé tao ra hop chét hydroclorua clia axit 2-
amino-8-(metoxycarbonyl)-3H-benzo[b]azepin-4-carboxylic (hop chit A, 25 g, thd),
chéit nay duoc st dung trong budce tiép theo ma khéng céan bét ky sy tinh ché ndo nita.

MS: theo 1y thuyét 261 (M+H)*, theo thyc té€ 261 (M+H)".
Vi du B — Diéu ché hop chit trung gian chinh J

Axit 2-(tert-butoxycarbonylamino)-4-(dipropylcarbamoyl)-3 H-1-benzazepin-8-

carboxylic
Phuong phép tdng hop chi tiét dugc dua ra trong So dd 3.
g) Didu ché hop chit G

B6 sung di-n-propylamin (13 g, 128 mmol) vao hdn hop cta hydroclorua cuia axit
2-amino-8-(metoxycarbonyl)-3H-benzo[b]azepin-4-carboxylic (hop chit A, 19 g, 64
mmol), HBTU (29 g, 77 mmol), DIPEA (33 g, 257 mmol) trong DMF (400 mL) & nhiét
d6 0°C. Sau khi hdn hgp phéan ung nay dugc khudy trong 2 gid & nhiét d§ 20°C, né
duge dép tit bang dung dich NH4Cl bdo hoa (500 mL), pha loang bang H,0 (1 L), va
duge chiét bing EA (300 mL x 3). Céc 16p hitu co duge thu gom dugc rira bang nuéc
mubi (300 mL x 2), dugc lam khd bang Na,SOs va dugce co dé tao ra san phdm tho. San
phédm thd dugc tinh ché bang sic ky cot silicagel (PE:EA = 1:1) dé tao ra hop chét
metyl 2-amino-4-(dipropylcarbamoyl)-3 H-benzo[b]azepin-8-carboxylat (hop chit G, 18
g, 82%) dudi dang chét rén mau vang. MS: theo Iy thuyét 344 (M+H)*, theo thuc té 344
(M+H)*.

-46-



28016

So dd 3
HNC
CO,Me
H,N E‘H = 2
CO,M
= O:Me a1y, DIPEA —_
- 0
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(@] N\\\
OH j
A TEA, Boc,0 G

Boc Boc
/ /
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o)
_N CO,Me L10H chira nudc _N CO,H
-
— =
o) (0]

H

J
h) Pidu ché hop chit H

BS sung BocO (17 g, 79 mmol) vao hén hgp cla metyl 2-amino-4-
(dipropylcarbamoyl)-3 H-benzo[b]azepin-8-carboxylat (hop chit G, 18 g, 53 mmol) va /
TEA (16 g, 157 mmol) trong DCM (300 mL) & 0°C. Sau khi hdn hop phan ung nay _-“\'
duge khudy trong 16 gior & nhiét do 20°C, n6 dugce dap tit bing dung dich NH4Cl bao
hoa (300 mL), pha lodng bing H>O (500 mL), va dugc chiét bing DCM (100 mL x 3).

Céc 16p hitu co duge thu gom dugce rira bing nudc mudi (100 mL x 2), duge lam khd
bang NaySOs va duge ¢d d8 tao ra san phdm thd. San pham tho niy dugc tinh ché bang
sic ky cot silicagel (PE:EA = 3:1) d8 tao ra hop chit metyl 2-((fert-
butoxycarbonyl)amino)-4-(dipropylcarbamoyl)-3 H-benzo[b]azepin-8-carboxylat  (hop
chét H, 21 g, hiéu suit: 91%) dudi dang chét rin mau vang. MS: theo ly thuyét 444
(M+H)", theo thuc té 444 (M+H)".

i) Didu ché hop chét J

B6 sung dung dich nuée LiOH (1 M, 17 mL, 17 mmol) vao dung dich cua metyl
2-((tert-butoxycarbonyl)amino)-4-(dipropylcarbamoyl)-3 H-benzo[b]azepin-8-
carboxylat (hop chat H, 5,0 g, 11,3 mmol) trong THF/ H2O (1/1, 100 mL) & 0°C. Sau
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d6, hdén hop nay dugc lam Am dén nhiét d6 25°C va khudy trong 6 gid. Hon hop nay
duge rét vao nude da (150 mL), axit hoa bang dung dich nuéc axit xitric (5%) dén do
pH = 5 va dugc chiét bing EtOAc (100 mL x 3). C4c 16p hitu co dugc thu gom dwoc
rira bing nuéc mubi (100 mL x 2), duge lam khd bang Na;SO4 va dugce ¢d trong chdn
khéng d& tao ra axit 2-(tert-butoxycarbonylamino)-4-(dipropylcarbamoyl)-3H-1-
benzazepin-8-carboxylic (hop chét J, 4,0 g, 83,3%) duéi dang chét rdn mau vang. 'H
NMR (400MHz, DMSO-d6) & ppm = 7,78 - 7,72 (m, 1H), 7,64 (dd, J = 1,5, 8,0 Hz,
1H), 7,55 (d, J = 8,3 Hz, 1H), 6,93 - 6,89 (m, 1H), 3,14 (s, 6H), 1,54 (br. s., 4H), 1,44
(s, 9H), 0,80 (br. s., 6H). MS: theo 1y thuyét 430 (M+H)*, theo thyc té 430 (M+H)*,

Vidul

2-Amino-N4,N4-dipropyl-N8-(3-pyridyl)-3 H-1-benzazepin-4,8-dicarboxamit

N
HN Q |\
= N
H
=~
o

Vi du 1 ¢6 thé dugc didu ché theo quy trinh chung trong so dd 1. Phwong phép
tdng hop chi tiét dugc dua ra trong So 6 4.

So dd 4

Diéu ché hop chit theo Vidu 1:
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B6 sung EDCI (49 mg, 0,466 mmol), HOBT (19,6 mg, 0,220 mmol), DIPEA (96
mg, 0,744 mmol) va DMAP (6 mg, 0,046 mmol) vao dung dich cla axit 2-(tert-
butoxycarbonylamino)-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-carboxylic (hop chét
J, 80 mg, 0,186 mmol) trong DCM (4 mL) & 10°C. Sau khi phan ing nay dugc khudy
trong 30 phut & nhiét do 25°C, bd sung pyridin-3-amin (27 mg, 0,280 mmol) va hdn
hop phan ng nay dugc khudy qua dém. Bd sung nuéc (2 mL) va hdn hop nay dugc
chiét bing DCM (10 mL). Lép hitu co duge rira lién tiép bang axit xitric 5%, dung dich
NaHCO3 bio hoa, va duge ¢b dé tao ra san phdm thd K (70 mg), chit nay dugc hoa tan
trong DCM (1,5 mL). B6 sung dung dich ctia TFA (566 mg, 4,9 mmol) trong DCM (0,5
mL) vao dung dich DCM nay & 0°C. Sau khi hdn hgp phan g dugc khudy & nhiét do
20°C trong 4 gid, né dugc cd va phén cin dugc bazo hoa dén d6 pH= 8 bing dung dich
NaHCO; bio hoa. Lép chira nude duge chibt bing DCM, duge lam kho bang NaxSO4
va duoc b trong chdn khong dé tao ra san ph&m thé, san phim nay dugc tinh ché bing
HPLC diéu ché dé tao ra hop chit 2-amino-N4, N4-dipropyl-N8-(3-pyridyl)-3H-1-
benzazepin-4,8-dicarboxamit (Vi du 1, 6,7 mg) dudi dang chét rin mau tréng. TH NMR
(300 MHz, CDCI;) 8 ppm = 8,64 (d, J = 2,3 Hz, 1H), 8,32 (d, J = 3,8 Hz, 1H), 8,29 -
8,14 (m, 2H), 7,62 (s, 1H), 7,56 (d, J = 7,9 Hz, 1H), 7,33 (d, J = 8,3 Hz, 1H), 7,26 (dd,
J =49, 8,3 Hz, 1H), 6,75 (s, 1H), 3,41 (d, J = 9,8 Hz, 4H), 2,74 (s, 2H), 1,63-1,56(m,
4H), 0,86 (t, J = 7,2 Hz, 6H). MS: theo ly thuyét 406 (M+H)", theo thuc té 406 (M+H)".

Vidu 2

2-Amino-N4,N4-dipropyl-N8-pyrimidin-5-yl-3H-1-benzazepin-4,8-dicarboxamit

N
N
H

Hop chét néu & d& muc nay dugc didu ché twong tu v6i hop chét & Vi du 1 bing
cach st dung hop chét pyrimidin-5-amin thay hop chét pyridin-3-amin. Hop chét & Vi
du 2 thu dugc dudi dang chét rin mau tring (5,1 mg). 'H NMR (400 MHz, CDCl3) &
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ppm = 9,18 (s, 2H), 9,03 - 8,95 (m, 1H), 8,71 - 8,54 (m, 1H), 7,80 - 7,62 (m, 2H), 7,45 -
7,37 (m, 1H), 6,85 - 6,76 (m, 1H), 3,58 - 3,37 (m, 4H), 2,94 - 2,82 (m, 2H), 2,02 - 1,86
(m, 4H), 0,95 (br. s., 6H). MS: theo 1y thuyét 407 (M+H)", theo thuc t& 407 (M+H)".

Vidu3

2-Amino-N4,N4-dipropyl-N8-(4-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit

N
= N 4
H

Hop chit néu & d& muc nay duge didu ché tuwong tu véi hop chét & Vi du 1 bang
cach st dung hop chét pyridin-4-amin thay hop chét pyridin-3-amin. Hop chét & Vi du
3 thu duoc du6i dang chét rin mau vang (15 mg). 'H NMR (400 MHz, DMSO-de) 8
ppm = 12,02 - 11,94 (m, 1H), 10,09 - 10,00 (m, 1H), 9,24 - 9,16 (m, 1H), 8,85 - 8,75 (m,
2H), 8,48 - 8,40 (m, 2H), 8,17 - 8,10 (m, 1H), 8,08 - 8,03 (m, 1H), 7,82 - 7,73 (m, 1H),
7,09 (s, 1H), 3,38 (br. s., 6H), 1,59 (d, J = 7,0 Hz, 4H), 1,03 - 0,67 (m, 6H). MS: theo ly
thuyét 406 (M+H)", theo thuc t& 406 (M+H)".

Vi du 4

2-Amino-N8-phenyl-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

Hop chét néu & d& myc ndy dugc diéu ché twong tu v6i hop chét & Vi du 1 bang
cach st dung hop chét anilin thay hop chét pyridin-3-amin. Hop chit & Vi du 4 thu

duoc dusi dang chit rén mau tring (30 mg). 'H NMR (300 MHz, DMSO-de) 8 ppm =
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10,49 - 10,40 (m, 1H), 9,96 - 9,87 (m, 1H), 9,09 - 8,97 (m, 1H), 8,03 - 7,91 (m, 2H),
7,82 - 7,67 (m, 3H), 7,43 - 7,32 (m, 2H), 7,20 - 7,09 (m, 1H), 7,09 - 7,02 (m, 1H), 3,31
- 3,14 (m, 6H), 1,69 - 1,45 (m, 4H), 1,04 - 0,69 (m, 6H). MS: theo Iy thuyét 405
(M+H)*, theo thuc t& 405 (M+H)".

Vidu$

2-Amino-N8-[6-(aminometyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
H,N o) | A NH,
pZ

5”1

Hop chét néu & d& muc nay dugc diéu ché trong tu véi hop chét & Vi du 1 bing
céch st dung hop chét tert-butyl ((5-aminopyridin-2-yl)metyl)carbamat thay hop chét
pyridin-3-amin. Hop chit & Vi du 5 thu duoc dudi dang gobm mau xam (17 mg). 'H
NMR (400 MHz, DMSO-ds) & ppm = 10,05 (br. s., 1H), 9,22 (s, 1H), 9,07 (d, J = 2,01
Hz, 1H), 8,46 (br. s., 3H), 8,30 (dd, J = 2,26, 8,53 Hz, 1H), 8,07 (d, J = 8,16 Hz, 1H),
8,02 (s, 1H), 7,74 (d, J = 8,28 Hz, 1H), 7,56 (d, J = 8,66 Hz, 1H), 7,06 (s, 1H), 4,18 (d,
J = 5,65 Hz, 2H), 3,29-3,39 (m, 6H), 1,52-1,65 (m, 4H), 0,74-0,98 (m, 6H). MS: theo ly
thuyét 435 (M+H)", theo thuc té 435 (M+H)".

Vidu 6
2-Amino-N8-[5-(hydroxymetyl)-3-pyridyl]-V4,N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit

HO
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Hop chét néu & d& muc nay dugc didu ché twong tw véi hop chit & Vi du 1 bing
cach st dung hop chét 5-(((tert-butyldimetylsilyl)oxy)metyl)pyridin-3-amin (Hop chét
6A) thay hop chét pyridin-3-amin. Hop chit & Vi du 6 thu dugc dudi dang gdbm mau
vang (9,6 mg). 'H NMR (400 MHz, CD;0D) § ppm = 9,55 - 9,47 (m, 1H), 8,85 - 8,78
(m, 1H), 8,63 - 8,58 (m, 1H), 8,14 - 8,04 (m, 2H), 7,81 - 7,73 (m, 1H), 7,17 - 7,12 (m,
1H), 4,87 - 4,78 (m, 2H), 3,56 - 3,38 (m, 6H), 1,79 - 1,64 (m, 4H), 1,10 - 0,86 (m, 6H).
MS: theo 1y thuyét 436 (M+H)", theo thuc té 436 (M+H)".

Pidu ché hop chit 5-(((tert-butyldimetylsilyl)oxy)metyl)pyridin-3-amin (Hop chit

6A):
N
B L ES
| OH TBSCI, imidazol /EJ\/OTBS
HNT N > HNNF

6A

B6 sung TBSCI (145 mg, 1,0 mmol) vao hdn hop cua (5-aminopyridin-3-
yl)metanol (100 mg, 0,8 mmol) va imidazol (160 mg, 2,4 mmol) trong DMF (3 mL) &
0°C. Sau khi hdn hop phén tng duoc khudy & nhiét d6 20°C trong 16 gid, bd sung nudc
( 10 mL) va hdn hop nay duoc chiét bang EA (3 mL x 3). Céc 16p hitu co duge thu gom
dugc rira bing dung dich NH4CI bdo hoa, nudc mudi, duge lam khd bang Na;SO4 va
duoc ¢d dé tao ra hop chit 5-(((fert-butyldimetylsilyl)oxy)metyl)pyridin-3-amin (hop
chét 6A) (110 mg), chét nay dugc sit dung trong budc tiép theo ma khong can bat ky su
tinh ché nao nita. MS: theo ly thuyét 239 (M+H)", theo thuc té 239 (M+H)".

Vidu7

2-Amino-N8-[6-(hydroxymetyl)-3-pyridyl]-/N4,/N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

OH

Ir=z
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Hop chit néu ¢ ¢& muc nay duge didu ché twong tu voi hop chét & Vi du 6 bing
céch st dung hop chit (5-aminopyridin-2-yl)metanol thay hop chit (5-aminopyridin-3-
yl)metanol. Hop chét & Vi du 7 thu duge duéi dang gdbm mau vang (17 mg). 'H NMR
(400 MHz, CD30D) & ppm = 9,53 (s, 1H), 8,82 (d, J = 8,78 Hz, 1H), 8,13 (s, 1H), 8,09
(d, J = 8,16 Hz, 1H), 8,02 (d, J = 8,78 Hz, 1H), 7,76 (d, J = 8,16 Hz, 1H), 7,14 (s, 1H),
5,01 (s, 2H), 3,49 (br. s., 4H), 3,42 (s, 2H), 1,72 (sxt, J = 7,38 Hz, 4H), 0,97 (dd, J =
7,34, 14,87 Hz, 6H). MS: theo ly thuyét 436 (M+H)*, theo thuc té 436 (M+H)".

Vidu 8

2-Amino-/N8-(3-metylsulfonylphenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

§ -

Hop chét néu & @& muc nay dwoc didu ché tuong tr v6i hop cht & Vi du 1 bing
cach st dung hop chit 3-(metylsulfonyl)-anilin thay hop chét pyridin-3-amin. Hop chét
& Vi du 8 thu dugc dudi dang chit rin mau vang (12,1 mg). 'H NMR (400 MHz,
CDs0D) & ppm = 8,52 - 8,44 (m, 1H), 8,10 - 8,04 (m, 1H), 8,04 - 7,98 (m, 2H), 7,81 -
7,63 (m, 3H), 7,14 (s, 1H), 3,49 (br. s., 4H), 3,42 - 3,37 (m, 2H), 3,18 (s, 3H), 1,72 (m,
4H), 0,99 (br. s., 6H). MS: theo ly thuyét 483 (M+H)", theo thuc té 483 (M+H)".
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Vidu9
2-Amino-N4,N4-dipropyl-N8-thiazol-5-yl-3H-1-benzazepin-4,8-dicarboxamit

o N
H,N \ /[ \>

§ -

Hop chét néu & d& muc nay dugc didu ché twong tw v6i hop chéat & Vi du 1 bing
céch st dung hop chét thiazol-5-amin thay hop chét pyridin-3-amin. Hop chét & Vidu 9
thu dugc dudi dang chét rin mau vang (17,4 mg). 'H NMR (300 MHz, DMSO-dg) )
ppm = 12,16 - 12,07 (m, 1H), 10,02 - 9,92 (m, 1H), 9,16 - 9,05 (m, 1H), 8,73 - 8,67 (m,
1H), 8,09 - 7,97 (m, 2H), 7,94 - 7,87 (m, 1H), 7,79 - 7,70 (m, 1H), 7,10 - 7,00 (m, 1H),
3,42 - 3,25 (m, 6H), 1,67 - 1,48 (m, 4H), 1,00 - 0,70 (m, 6H). MS: theo ly thuyét 412
(M+H)", theo thyc té 412 (M+H)".

Vi du 10

2-Amino-N8-(4-clophenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

Hop chét néu & d& muc nay dugc didu ché twong tw v6i hop chit & Vidu 1 bang
cach st dung hop chit 4-cloanilin thay hop chét pyridin-3-amin. Hop chit & Vi du 10
thu duge dudi dang chét rin mau vang (14,8 mg). 'H NMR (400 MHz, CD30D) & ppm
= 7,94-8,00 (m, 2H), 7,69-7,78 (m, 3H), 7,37-7,43 (m, 2H), 7,13 (s, 1H), 3,50 (br. s.,
4H), 3,34 (s, 2H), 1,72 (sxt, J = 7,50 Hz, 4H), 0,98 (br. s., 6H). MS: theo ly thuyét 439
(M+H)*, theo thuc té 439 (M+H)".
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Vi du 11

2-Amino-N4,N4-dipropyl-N8-thiazol-2-yl-3H-1-benzazepin-4,8-dicarboxamit

o N
H,N N\ NJ,\/S\>
H
N
§ -

Hop chét néu & d& muc nay duoc didu ché tvong tw v&i hop chit & Vidu 1 bang
cach st dung hop chét thiazol-2-amin thay hop chit pyridin-3-amin. Hop chit & Vi du
11 thu duge dudi dang chét rén mau tring (44 mg). '"H NMR (400 MHz, METANOL-ds)
8 ppm = 7,91 (s, 1H), 7,87 (d, J = 8 Hz, 1H), 7,60 (d, J = 8 Hz, 1H), 7,50 (d, J = 4 Hz,
1H), 7,18 (d, J = 4 Hz, 1H), 7,01 (s, 1H), 4,94 (m, 2H), 3,44 (m, 4H), 1,71 - 1,65 (m,
4H), 0,96 - 0,89 (m, 6H). MS: theo ly thuyét 412 (M+H)", theo thuc t& 412 (M+H)".

Vidu 12
2-Amino-N8-(3-metylimidazol-4-yl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

jJas

Hop chét néu & d& muc nay dugc didu ché twong tw voi hop chit & Vi du 1 bing

céch str dung hop chit 1-metyl-1H-imidazol-5-amin thay hgp chét pyridin-3-amin. Hop
chét & Vi du 12 thu dugc dudi dang chit rin mau vang (12 mg). 'H NMR (300 MHz,
CD;OD) & ppm = 8,99 - 8,92 (m, 1H), 8,12 - 8,00 (m, 2H), 7,79 - 7,72 (m, 1H), 7,71 -
7,65 (m, 1H), 7,17 - 7,09 (m, 1H), 3,96 - 3,84 (m, 3H), 3,58 - 3,37 (m, 6H), 1,83 - 1,62
(m, 4H), 1,09 - 0,86 (m, 6H). MS: theo ly thuyét 409 (M+H)", theo thuc té 409 (M+H)".
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Vidy 13

2-Amino-/NV8-(4-flophenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

;”1

Hop chit néu & dé muyc nay duge didu ché tuong tu véi hop chit & Vi du 1 bang
cach st dung hop chit 4-floanilin thay hop chét pyridin-3-amin. Hop chét & Vi du 13
thu dugc dudi dang chét rin mau vang (22 mg). 'H NMR (400 MHz, CD;0D) & ppm =
7,94-8,01 (m, 2H), 7,67-7,79 (m, 3H), 7,09-7,21 (m, 3H), 3,49 (br. 5., 4H), 3,33-3,35 (m,
2H), 1,72 (sxt, J = 7,48 Hz, 4H), 0,97 (br. s., 6H). MS: theo ly thuyét 423 (M+H)", theo
thue t6 423 (M+H)". | | |

Vi dy 14

2-Amino-/N8-(m-tolyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

§”‘\\

Hop chét néu & d& muc nay duoc didu ché twong tir véi hop chit & Vi du 1 bing
céch st dung hop chét m-toluidin thay hop chét pyridin-3-amin. Hop chdt & Vi du 14
thu duoc dudi dang chét rin mau tring (38 mg). '"H NMR (400 MHz, CD30D) 8ppm =
7,93-8,01 (m, 2H), 7,67-7,74 (m, 1H), 7,49-7,59 (m, 2H), 7,28 (t, J = 7,84 Hz, 1H),
7,12 (s, 1H), 7,03 (d, J = 7,65 Hz, 1H), 3,49 (br. s., 4H), 3,39 (s, 2H), 2,39 (s, 3H), 1,72
(sxt, J = 7,45 Hz, 4H), 0,98 (br. s., 6H). MS: theo 1y thuyét 419 (M+H)", theo thuc té
419 (M+H)".
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Vidy 15

2-Amino-N4,N4-dipropyl-N8-[3-(pyrolidin-1-carbonyl)phenyl]-3H-1-benzazepin-

4,8-dicarboxamit

=

§N1

Hop chit néu ¢ & muc nay duge diéu ché twong tw véi hop chét & Vi du 1 bang
cach st dung hop chét (3-aminophenyl)-(pyrolidin-1-yl)metanon (hop chét 15A) thay
hop chét pyridin-3-amin. Hop chét & Vi du 15 thu dugce duéi dahg gobm mau vang (15
mg). 'H NMR (400 MHz, CD;0D) & ppm = 7,94-8,04 (m, 3H), 7,84 (d, J = 8,03 Hz,
1H), 7,72 (d, J = 8,28 Hz, 1H), 7,49 (t, J = 7,84 Hz, 1H), 7,35 (d, J = 7,53 Hz, 1H),
7,13 (s, 1H), 3,64 (t, J = 6,90 Hz, 2H), 3,43-3,58 (m, 6H), 3,40 (s, 2H), 1,91-2,08 (m,
4H), 1,66-1,78 (m, 4H), 0,87-1,07 (m, 6H). MS: theo ly thuyét 502 (M+H)", theo thuc
té 502 (M+H)".

Diéu ché hop chét (3-aminophenyl)(pyrolidin-1-yl)metanon (Hgp chit 15A):

O~__OH Q
O N
HNQ HBTU
Jé -
H,N

H,N

15A

B& sung pyrolidin (380 mg, 5,4 mmol) vao hdn hop cila axit 3-aminobenzoic (500 mg,
3,6 mmol), HBTU (1,6 g, 4,3 mmol), DIPEA (930 mg, 7,2 mmol) frong DMF (50 mL)
& 0°C. Sau khi hdn hop phan @ng ndy dugc khudy trong 16 gi® & nhiét do 20°C, né
dﬁqc dép ;cét ioeimg”crlﬁﬁgﬁdich NH47Clﬁb§(r) hoa (50 mL), pha loadng bﬁngsz (200 mi;),
va duge chiét bang EA (100 mL x 2). Céc 16p hitu co dugce thu gom duge rira bang
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nuée mubi (100 mL x 2), dwgc 1lam khod bang Na;SOs va duge cd dé tao ra san phém
tho, san phdm nay dugc tinh ché bang sic ky cot silicagel (PE: EA = 1:1) dé tao ra hop
chét (3-aminophenyl)(pyrolidin-1-yl)metanon (hop chét 15A, 400 mg, 60%) duéi dang
chét rén mau vang. MS: theo 1y thuyét 191 (M+H)*, theo thyc té 191 (M+H)".

Vi du 16

2-Amino-N4,N4-dipropyl-/V8-[5-(pyrolidin-1-carbonyl)-3-pyridyl]-3H-1-

benzazepin-4,8-dicarboxamit

Ir=z

;“1

Hop chét néu & d& muc nay dugc didu ché twong tw v6i hop chit & Vi du 1 bang
cach st dung hop chét (5-aminopyridin-3-yl)(pyrolidin-1-yl)metanon (Hop chit 16A)
thay hop chét pyridin-3-amin. Hop chit & Vi du 16 thu duoc dudi dang gdm mau vang
(3,1 mg). 'H NMR (300 MHz, CD;0D) & ppm = 9,39 - 9,32 (m, 1H), 8,83 - 8,66 (m,
2H), 8,13 - 8,02 (m, 2H), 7,80 - 7,72 (m, 1H), 7,18 - 7,11 (m, 1H), 3,72 - 3,56 (m, 4H),
3,55 - 3,43 (m, 4H), 3,42 - 3,38 (m, 2H), 2,14 - 1,93 (m, 4H), 1,81 - 1,63 (m, 4H), 1,08
- 0,81 (m, 6H). MS: theo Iy thuyét 503 (M+H)*, theo thuc té€ 503 (M+H)".

Pidu ché hop chit (5-aminopyridin-3-yl)(pyrolidin-1-yl)metanon (Hop chit 16A):

N " | > B | >

~

O,N N N

2 O,N Z H,N =
16A

Dung dich ctia axit 5-nitronicotinic (200 mg, 1,19 mmol) trong DCM (4 mL) dugc
bd sung HBTU (544 mg, 1,43 mmol), DIPEA (307 mg, 2,38 mmol) va pyrolidin (101
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mg, 1,43 mmol) & 0°C. Hon hop phan ung ndy dugc khudy & 25°C trong 18 gio. B
sung nuée (10 mL), va hdn hop ndy duge chiét bing EA (10 mL). Lép hitu co duge ria
bing nude mubdi, duge 1am khod bing Na;SO4 khan va duogc cd dé tao ra san phim thé.
Sén pham thd nay dugc tinh ché bang sic ky cot silicagel (PE:EA=1:1) d tao ra san
phidm mong mudn (5-nitropyridin-3-yl)(pyrolidin-1-yl)metanon (240 mg, 92%) duéi
dang chit rdn mau vang. MS: theo ly thuyét 222 (M+H)", theo thyc té 222 (M+H)".

B6 sung Pd/C(30 mg) vao dung dich cta (S-nitropyridin-3-yl)(pyrolidin-1-
yl)metanon (240 mg, 1,13 mmol) trong MeOH (5 mL) & 25°C. Hdn hgp phén Gng nay
duoc khudy & 25°C dudi 4p suét 1at Hy trong 18 git. Hon hop nay duoc loc va duge co
@8 tao ra san phdm mong mudn (5-aminopyridin-3-yl)(pyrolidin-1-yl)metanon (hgp
chit 16A, 180 mg, 87%) du6i dang chét rdn mau vang. MS: theo ly thuyét 192 (M+H)*,
theo thye t& 192 (M+H)".

Vidy 17

2-Amino-N8-[3-(2-aminoetyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

5“1

Hop chéit néu & dé muyc nay dugc didu ché tvong tu voi hop chét & Vi du 1 bing
cach st dung hop chit fert-butyl N-[2-(3-aminophenyl)etyl]carbamat thay hop chit
pyridin-3-amin. Hop chét & Vi dy 17 thu dugc dudi dang chét rin mau tring (20 mg).
'H NMR (400 MHz, CD3;0D) 6 ppm = 7,70-7,99 (m, 3H), 7,50-7,68 (m, 2H), 7,39 (t, J
=17,9 Hz, 1H), 7,13 (d, J = 7,5 Hz, 1H),'6,90-7,07 (m, 1H), 3,47 (br. s., 4H), 3,33 (dt, J
= 3,1, 1,6 Hz, 2H), 3,14-3,27 (m, 2H), 3,01 (t J = 7,2 Hz, 2H), 1,54-1,81 (m, 4H),
0,70-1,14 (m, 6H). MS: theo ly thuyét 448(M-+H)", theo thuc té 448(M-+H)".
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Vidy 18

2-Amino-N8-(5-metyl-3-pyridyl)-/V4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N\
HN 2 |
— N =
H
—~—
@]

;1

Hop chét néu & d& muc nay dugc didu ché tuong tw v6i hop chét & Vi du 1 bing
céch str dung hop chét 5-metylpyridin-3-amin thay hop chét pyridin-3-amin. Hop chét &
Vi du 18 thu duoc (12,5 mg) dudi dang chit rin mau vang. 'H NMR (300 MHz,
DMSO-ds) & ppm = 10,39 - 10,32 (m, 1H), 8,79 - 8,72 (m, 1H), 8,18 - 8,05 (m, 2H),
7,70 - 7,63 (m, 1H), 7,52 - 7,37 (m, 2H), 6,98 - 6,85 (m, 2H), 6,81 - 6,75 (m, 1H), 3,31
- 3,28 (m, 4H), 2,77 - 2,70 (m, 2H), 2,36 - 2,29 (m, 3H), 1,66 - 1,47 (m, 4H), 0,97 -
0,66 (m, 6H). MS: theo Iy thuyét 420 (M+H)", theo thuc t& 420 (M+H)*.

Vidy 19

2-Amino-V8-(3-flophenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

;“1

Hop chit néu & d& muc nay dugc didu ché twong tu véi hop chdt & Vidu 1 béng
~cach st dung hop phétr 3-floanilin thay hop chét pyridin-3-amin. Hop chdt & Vi du 19
thu dugc dudi dang chét rin mau vang (50 mg). 'H NMR (400 MHz, DMSO-de) 3 ppm
=10,6 (brs, 1H), 9,89 (brs, 1H), 8,98 (brs, 1H), 8,00 - 7,92 (m, 2H), 7,80 - 7,69 (m, 2H),
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7,61 - 7,55 (m, 1H), 7,47 - 7,30 (m, 1H), 7,08 - 7,05 (m, 1H), 7,02 - 6,95 (m, 1H), 3,30
- 3,28 (m, 6H), 1,61 - 1,58 (m, 4H), 0,92 - 0,83 (m, 6H). MS: theo ly thuyét 423
(M+H)", theo thuc té 423 (M+H)".

Vi du 20

2-Amino-N8-(5-flo-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

N
HON Q o
— NN
H
S
0

§”1

Hop chét néu & dé muc nay dugc didu ché twong tw v6i hop chit & Vi du 1 bang
cach st dung hop chit 5-flopyridin-3-amin thay hop chét pyridin-3-amin. Hop chit &
Vi du 20 thu duge dudi dang chét rin mau vang (8 mg). 'H NMR (400 MHz, CD;0D)
§ ppm = 9,32 (br. s., 1H), 8,55-8,83 (m, 2H), 8,03-8,16 (m, 2H), 7,76 (d, J = 8,03 Hz,
1H), 7,10-7,18 (m, 1H), 3,49 (br. s., 4H), 3,42 (br. s., 2H), 1,72 (sxt, J = 7,28 Hz, 4H),
0,97 (d, J = 10,67 Hz, 6H). MS: theo ly thuyét 424 (M+H)*, theo thuc té 424 (M+H)".

Vi dy 21

2-Amino-N8-(2-metyl-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N
HAN_ o) | A
— N Z
H
—
(0]

5“1

Hop chit néu & dé muc nay dugce didu ché twong tw véi hop chit & Vi du 1 bing

céch st dung hop chét 2-metylpyridin-3-amin thay hop chét pyridin-3-amin. Hop chit &
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Vi du 21 thu dugc duéi dang gdbm mau vang (60 mg). '"H NMR (400 MHz, DMSO-de) &
ppm = 11,01 (br. s., 1H), 10,04 (br. s., 1H), 9,22 (br. s., 1H), 8,64-8,71 (m, 1H), 8,55
(br. s., 1H), 8,01-8,13 (m, 2H), 7,90 (br. s., 1H), 7,76 (d, J = 8,16 Hz, 1H), 7,08 (s, 1H),
3,37 (br. s., 6H), 2,66-2,75 (m, 3H), 1,53-1,65 (m, 4H), 0,75-0,98 (m, 6H). MS: theo ly
thuyét 420(M+H)", theo thyc t& 420(M+H)*.

Vi dy 22

2-Amino-/N8-(6-metyl-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N
HN O | A
— N =
H
=
(0]

;“1

Hop chét néu & @ muc nay dugc diéu ché twong ty v6i hop chit & Vidu 1 bang
c4ch st dung hop chét 6-metylpyridin-3-amin thay hop chét pyridin-3-amin. Hop chét &
Vi du 22 thu dugc dudi dang chét rén mau vang (34,3 mg). 'H NMR (400 MHz,
DMSO-ds) & ppm = 11,33 - 11,23 (m, 1H), 10,02 - 9,94 (m, 1H), 9,22 - 9,08 (m, 2H),
8,64 - 8,55 (m, 1H), 8,12 - 8,01 (m, 2H), 7,84 - 7,73 (m, 2H), 7,10 - 7,05 (m, 1H), 3,36
- 3,24 (m, 6H), 2,71 - 2,64 (m, 3H), 1,67 - 1,52 (m, 4H), 1,00 - 0,72 (m, 6H). MS: theo
I thuyét 420 (M-+H)', theo thuc t6 420 (M-+H)". |
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Vidu 23

2-Amino-N8-(3,5-dimetylphenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
(0]
N
H, _ N
N
H
—
(0]

5”1

Hop chét néu & d& muc nay duogc didu ché twong ty v6i hop chét & Vi du 1 bing
cach st dung hop chat 3,5-dimetylanilin thay hop chét pyridin-3-amin. Hop chét & Vi
du 23 thu dugc dudi dang chit rdn mau vang (16 mg). 'H NMR (400 MHz, DMSO-de)
ppm =7,77 (d, J = 1,5 Hz, 1H), 7,70 (dd, J = 8,2, 1,6 Hz, 1H), 7,54 (d, J = 8,3 Hz, 1H),
7,34 (s, 2H), 6,99 (s, 1H), 6,85 (s, 1H), 3,35-3,61 (m, 4H), 3,21-3,23 (m, 2H), 2,35 (m,
6H), 1,49-1,86 (m, 4H), 0,59-1,20 ppm (m, 6H). MS: theo ly thuyét 433 (M+H)", theo
thyc t& 433 (M+H)™. |

Vi du 24

2-Amino-/N8-[4-(aminometyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
NH,
(0]
H,N
N
H

Hop chét néu & dé muc nay duoc didu ché tuong tu véi hop chét & Vi du 1 bang

cach st dung hop chat rert-butyl N-[(4-aminophenyl)metyl]carbamat thay hop chét
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pyridin-3-amin. Hop chit & Vi du 24 thu dugc dud6i dang chét rin mau vang (4 mg). 'H
NMR (400 MHz, DMSO-ds) & ppm = 7,84 (d, J = 8,5 Hz, 2H), 7,76 (d, J = 1,5 Hz, 1H),
7,67 (dd, J = 8,0, 1,8 Hz, 1H), 7,38-7,57 (m, 3H), 6,88-7,03 (m, 1H), 4,04-4,21 (m, 2H),
3,37-3,54 (m, 4H), 3,31(m, 2H), 1,54-1,80 (m, 4H), 0,65-1,11 ppm (m, 6H). MS: theo
Iy thuyét 434 (M+H)", theo thuc té 434 (M+H)".

Vidu 25

2-Amino-/N8-[4-(2-aminoetyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

NH,

Iz

;Nk

Hop chit néu & d& muc nay duge didu ché twong tu voi hop chit & Vi du 1 bang
cach st dung hop chit tert-butyl N-[2-(4-aminophenyl)etylJcarbamat thay hop chét
pyridin-3-amin. Hop chit & Vi du 25 thu dugc dudi dang chét rin mau vang (4 mg). 'H
NMR (400 MHz, DMSO-ds) 8 ppm =7,86-8,00 (m, 2H), 7,57-7,80 (m, 3H), 7,34 (d, J
= 8,5 Hz, 2H), 7,11 (s, 1H), 3,49 (m, 4H), 3,12-3,27 (m, 2H), 2,90-3,07 (m, 2H), 2,84
(m, 4H), 1,72 (m, 2H), 0,96 ppm (m, 6H). MS: theo ly thuyét 448 (M+H)", theo thuc té
448 M+H)*.
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Vi du 26

2-Amino-N4-(3-hydroxypropyl)-/V8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit
(0]
H,N

2 /N O\
N
H

=
(0]
§N\\\
OH

Phuong phép téng hop chi tiét dugc dua ra trong So db 5.
Pidu ché hop chit P:

Bd sung HBTU (3,1 g 8,1 mmol), DIPEA (3,4 g, 26,8 mmol) va 3-
(propylamino)propan-1-ol (870 mg, 7,4 mmol) vao dung dich hydroclorua cta axit 2-
amino-8-(metoxycarbonyl)-3H-benzo[b]azepin-4-carboxylic (hgp chit A, 2,0 g, 6,7
mmol) trong DMF (50 mL) & 0°C. Sau khi hdn hop phén ung dugc khudy & nhiét do
25°C trong 18 gio, bd sung nudc (100 mL) va hdn hop nay dugc chiét bang EA (50
mL). L6p hitu co duoc rira bing nude mudi, duge 1am kho bang NaxSO4 khan va duge
cd dé tao ra san phim tho. San phim tho ndy dugc tinh ché bang sic ky cot silicagel
(PE:EA=1:1-0:1) d tao ra san phdm mong mudn metyl 2-amino-4-((3-
hydroxypropyl)(propyl)carbamoyl)-3 H-benzo[b]azepin-8-carboxylat (hop chit P, 2 g)
duéi dang ddu mau vang. MS: theo 1y thuyét 360 (M+H)", theo thuc t& 360 (M+H)*.
Piéu ché hop chit Q:

Bb sung TEA (1,1 g, 11,12 mmol) va BocO (218 mg, 8,34 mmol) vao dung dich
cia metyl 2-amino-4-((3-hydroxypropyl)(propyl)carbamoyl)-3H—bénzo[b]azepin-8-
carboxylat (hop chit P, 2,0 g, 5,56 mmol) trong DCM (50 mL) ¢ 0 °C. Sau khi hdn hop
phéan tmg dugc khudy & nhiét o 25°C trong 24 gio, bd sung nuéc (10 mL) va hdn hop
nay duoc chiét bang DCM (50 mL). Lép hitu co duge rira bang nudc mubi, dugc lam
khé bing Na S04 va dugc ¢d trong chdn khong. Phan cin duoc tinh ché bang sic ky cot

silicagel (PE:EA=1:1) d8 tao ra san phém mong mubén metyl 2-((tert-
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butoxycarbonyl)amino)-4-((3-hydroxypropyl)-(propyl)carbamoyl)-3 H-benzo[b]azepin-
8-carboxylat (hop chét Q, 1,3 g) dudi dang chét rén mau vang. MS: theo ly thuyét 460
(M+H)", theo thuc t& 460 (M+H)".

So dd 5
CIH H,N O
HaN Q | =N o
= -
0 /\/N\/\/OH —_
— e
0 N
OH T\
A
' P
o

a

Diéu ché hop chit R

Bd sung dung dich nuéc LiOH (1 M, 0,3 mL, 0,30 mmol) vao dung dich cua
metyl  2-((tert-butoxycarbonyl)amino)-4-((3-hydroxypropyl)-(propyl)carbamoyl)-3H-
benzo[b]azepin-8-carboxylat (hop chit Q, 100 mg, 0,22 mmol) trong THF/H,0 (1/1, 2
mL) & 0°C. Sau d6, hon hop nay dugc lam 4m dén nhiét do 25°C va khudy trong 5 gio.
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Hon hop nay dugc rot vao nude da (10 mL) va duge axit héa bang dung dich nudc axit
xitric (5%) dén d6 pH 5. Hdn hop nay dugc chiét bing EtOAc (30 mL x 3) va céac 16p
hitu co duge thu gom dugc rira bing nuéc mudi (20 mL x 2), dugc lam kho bang
NaxSOs va duge ¢d trong chin khong dé tao ra axit 2-((fert-butoxycarbonyl)amino)-4-
((3-hydroxypropyl)-(propyl)carbamoyl)-3 H-benzo[b] azepin-8-carboxylic tho (hgp chét
R, 70 mg) dudi dang chit rin mau vang. MS: theo ly thuyét 450 (M+H)", theo thuc té
450 (M+H)*.

Piéu ché hop chit T:

Bd sung lién tiép EDCI (32 mg, 0,167 mmol), HOBT (11 mg,0,084 mmol),
DIEA (35 mg, 0,268 mmol), DMAP (2 mg, 0,017 mmol) va m-toluidin (11 mg, 0,101
mmol) vdo dung dich cla axit 2-((fert-butoxycarbonyl)amino)-4-((3-
hydroxypropyl)(propyl)carbamoyl)-3 H-benzo[b]azepin-8-carboxylic (hop chit R, 30
mg, 0,067 mmol) trong DMF (1 mL). Sau khi phan tng nay dugc khudy & 25°C trong
18 giv, n6 duge rét vao nude dé (10 mL) va dugc chiét bang EtOAc (20 mL x 2). Cée
16p hitu co duge thu gom dugce ria bing dung dich nudc axit xitric (5%) va dung dich
nude NaCOs, duge lam khd bﬁng NazSOs. Sau khi loc, phﬁn dich loc dugc c6 trong
chén khong dé tao ra hop chét tert-butyl (4-((3-hydroxypropyl) (propyl)carbamoyl)-8-
(m-tolylcarbamoyl)-3 H-benzo[b]azepin-2-yl)carbamat (hop chat T, 30 mg, thd) duéi
dang chét rin mau vang. MS: theo ly thuyét 535 (M+H)", theo thuc t& 535 (M+H)*,

Pidu ché hop chit theo Vi du 26

B6 sung dung dich ctia TFA (128 mg, 0,123 mmol) trong DCM (0,2 mL) vao
dung dich cua tert-butyl (4-((3-hydroxypropyl)(propyl)carbamoyl)-8-(m-tolyl-
carbamoyl)-3H-benzo[b]azepin-2-yl)carbamat (hop chét T, 30 mg, 0,058 mmol) trong
DCM (0,8 mL) & 0°C. Sau khi phan rng nay duoc khudy & 25°C trong khoéang thoi gian
tur 4 dén 5 gio, dung méi nay dugc loai bd trong chdn khéng va phén cin dugce bazo hoa
dén d6 pH= 8 bang dung dich NaHCO; bio hoa. Hon h(jp nay duoc chiét bing DCM va
lam kho bang Na;SO4. Loai bé dung mdi trong chdn khong dé tao ra san phim thé, san
phém nay dugc tinh ché bing HPLC diéu ché dé tao ra hop chét 2-amino-N8-(5-metyl-
3-pyridyl)-N4, N4-dipropyl-3 H-1-benzazepin-4,8-dicarboxamit (Vi du 26, 1,6 mg) dudi
dang chét rin mau vang. '"H NMR (300 MHz, CD;0D) & ppm = 8,03 - 7,87 (m, 2H),
7,77 - 7,67 (m, 1H), 7,58 - 7,44 (m, 2H), 7,33 - 7,22 (m, 1H), 7,17 - 7,11 (m, 1H), 7,07
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- 6,99 (m, 1H), 3,80 - 3,43 (m, 6H), 3,42 - 3,36 (m, 2H), 2,49 - 2,28 (m, 3H), 1,97 -
1,84 (m, 2H), 1,80 - 1,64 (m, 2H), 1,09 - 0,86 (m, 3H). MS: theo Iy thuyét 435 (M+H)",
theo thuc té 435 (M+H)".

Vi du 27

2-Amino-N8-(o-tolyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

-

Hop chit néu c’r,dé muc nay dugc didu ché twong tu véi hop chdt & Vidyu 1 béng
cach st dung hop chit o-toluidin thay hop chét pyridin-3-amin. Hop chét & Vi du 27
thu dugc dudi dang gdbm mau vang (12 mg). 'H NMR (400 MHz, CDCls) 8 ppm = 7,99
(d, J = 7,91 Hz, 1H), 7,79 (s, 1H), 7,68 (s, 1H), 7,64 (d, J = 8,16 Hz, 1H), 7,42 (d, J =
8,16 Hz, 1H), 7,22-7,32 (m, 1H), 7,11-7,17 (m, 1H), 6,85 (s, 1H), 3,48 (br. s., 4H), 2,81
(s, 2H), 2,37 (s, 3H), 1,63-1,74 (m, 4H), 0,89-1,03 (m, 6H). MS: theo ly thuyét 419
(M+H)", theo thuc té 419 (M+H)".

Vi du 28

2-Amino-N4,N4-dipropyl-N8-(p-tolyl)-3H-1-benzazepin-4,8-dicarboxamit

§“1

Hop chit néu & dé muc nay duoc didu ché tuong tu voi h(_yrprchét' & V1du 1 b?mg

céch st dung hop chit p-toluidin thay hop chét pyridin-3-amin. Hop chdt & Vi du 28
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thu dugc dudi dang chét rin mau vang (43,7 mg). 'H NMR (400 MHz, DMSO-ds): &
ppm = 10,42 (br, 1H), 10,01 (br, 1H), 9,21 (br, 1H), 7,92 - 8,01 (m, 2H), 7,62 - 7,74 (m,
3H), 7,11 - 7,23 (d, 2H), 7,04 (s, 1H), 3,25 - 3,37 (m, 6H), 2,28 (s, 3H), 1,48 - 1,66 (m,
4H), 0,66 - 1,06 (d, 6H). MS: theo Iy thuyét 419 (M+H)", theo thuc t&€ 419 (M+H)".

Vi du 29

2-Amino-N8-(3-etylphenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

Ir=z

;“1

Hop chét néu & d& muc nay dugc didu ché twong tu v6i hop chit & Vi du 1 bang
cach st dung hop chét 3-etylanilin thay hop chét pyridin-3-amin. Hop chét & Vi du 29
thu duge duéi dang chit rin mau tring ('35 mg). 'H NMR (400 MHz, CDCls) 8 ppm =
7,96 (s, 1H), 7,67 (d, J = 1,63 Hz, 1H), 7,63 (dd, J = 1,88, 8,03 Hz, 1H), 7,56 (s, 1H),
7,47 (4, J = 7,78 Hz, 1H), 7,41 (d, J = 8,16 Hz, 1H), 7,29-7,33 (m, 1H), 7,02 (d, J =
7,65 Hz, 1H), 6,85 (s, 1H), 3,48 (br. s., 4H), 2,81 (s, 2H), 2,69 (q, J = 7,61 Hz, 2H),
1,69 (qd, J = 7,47, 14,98 Hz, 4H), 1,28 (t, J = 7,59 Hz, 3H), 0,95 (¢, J = 7,15 Hz, 6H).
MS: theo 1y thuyét 433 (M+H)*, theo thuc té 433 (M+H)".
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Vi du 30

2-Amino-N8-(3-metoxyphenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
o
(0]
H,N
2 /N
N
H
=
0

;“1

Hop chit néu & dé muc nay duge didu ché twong tu voi hop chit & Vi du 1 bang
cach st dung hop chit 3-metoxyanilin thay hop chét pyridin-3-amin. Hop chit & Vi du
30 thu dugc dudi dang chit rin mau vang (30,9 mg). 'H NMR (400 MHz, DMSO-ds) &
ppm = 10,47(br, 1H), 10,02(br, 1H), 9,2 (br, 1H), 7,93 - 8,02 (m, 2H), 7,67 - 7,74 (d,
1H), 7,46 - 7,52 (t, 1H), 7,36 - 7,44 (m, 1H), 7,23 - 7,31 (t, 1H), 7,04 (s, 1H), 6,67 -
6,75 (dd, 1H), 3,76 (s, 3H), 3,35 (m., 6H), 1,49 - 1,65 (m, 4H), 0,70 - 0,98 (d, 6H). MS:
theo 1y thuyét 435 (M+H)*, theo thuc té 435 (M+H)".

Vi du 31

2-Amino-N4,N4-dipropyl-N8-[3-(triflometyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit

Iz

;“1

Hop chét néu & d& muc nay duogc didu ché twong tu voi hop chit & Vidu 1 bing

cach st dung hop chét 3-(triflometyl)-anilin thay hop chét pyridin-3-amin. Hop chit &
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Vi dy 31 thu dugc dudi dang gdm mau vang (12 mg). 'H NMR (400 MHz, CDCls) &
ppm = 8,20 (s, 1H), 8,03 (s, 1H), 7,86 (d, J = 8,16 Hz, 1H), 7,68 (d, J = 1,76 Hz, 1H),
7,62 (dd, J = 1,88, 8,16 Hz, 1H), 7,48-7,54 (m, 1H), 7,42 (d, J = 8,16 Hz, 2H), 6,84 (s,
1H), 3,36-3,57 (m, 4H), 2,81 (s, 2H), 1,69 (qd, J = 7,47, 14,98 Hz, 4H), 0,95 (t, J =
7,22 Hz, 6H). MS: theo ly thuyét 473 (M+H)", theo thyc té 473 (M+H)".
Vi du 32
2-Amino-/N8-(3-clophenyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit

Cl

I=z

5”1

Hop chét néu & d&& myc nay dugc didu ché twong ti v6i hop chit & Vi du 1 bang
cach st dung hop chét 3-cloanilin thay hop chét pyridin-3-amin. Hop chét & Vi du 32
thu duge dudi dang chit ran mau vang (21,8 mg). 'H NMR (400 MHz, CDCl3) 6 ppm =
8,05 (s, 1H), 7,85 (t, J = 2,01 Hz, 1H), 7,66 (d, J = 1,88 Hz, 1H), 7,61 (dd, J = 1,94,
8,09 Hz, 1H), 7,47-7,52 (m, 1H), 7,41 (d, J = 8,16 Hz, 1H), 7,29-7,34 (m, 1H), 7,14
(ddd, J = 0,94, 1,98, 8,00 Hz, 1H), 6,83 (s, 1H), 3,49 (d, J = 13,93 Hz, 4H), 2,80 (s,
2H), 1,69 (qd, J = 7,35, 14,98 Hz, 4H), 0,95 (t, J = 7,15 Hz, 6H). MS: theo ly thuyét
439 (M+H)", theo thuc té 439 (M+H)".
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Vi du 33

2-Amino-N8-[5-(aminometyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
o) AN
N | _ NH,

Ir=z

S“l

Hop chét néu & d& muc nay dugc didu ché twong tu véi hop chit & Vi dy 1 bang
céch st dung hop chét fert-butyl N-[(5-amino-3-pyridyl)metyl]carbamat (hop chit 33A)
thay hop chit pyridin-3-amin. Hop chit & Vi dy 33 thu dugc du6i dang chit rin mau
~ tring (56,5 mg). 'H NMR (400 MHz, METANOL-ds) 8 ppm = 8,85 (s, 1H), 8,56 (s,
1H), 8,43 (s, 1H), 7,88 (s, 1H), 7,82 (d, J = 8 Hz, 1H), 7,62 (d, J = 8 Hz, 1H), 7,03 (s,
1H), 4,89 (m, 2H), 4,23 (s, 2H), 3,45 (m, 4H), 1,72 - 1,67 (m, 4H), 0,98 - 0,90 (m, 6H).
MS: theo 1y thuyét 435 (M+H)", theo thuc té 435 (M+H)".

Diéu ché hop chit tert-butyl N-[(5-amino-3-pyridyl)metyljcarbamat (hgp chit
33A):

' NiCl, \ Boc,0
> NaBH, Z Na,CO,
“ | N ~ | NH, X
H,N Z EtOH H,N D1oxan/HzO

33A

B sung NaBH: (303 mg, 8,0 mmol) timg phén vao dung dich dugc khudy cta 5-
aminopyridin-3-carbonitril (238 mg, 2,0 mmol), NiCl khan (259 mg, 2,0 mmol) trong
etanol (8 mL) & 25°C. Sau 8 gio, hdn hop ndy dugc loc qua xelit va phan dich loc dugce
c6 dé tao ra san phim tho, chét nay duogc st dung truc tiép trong budc tiép theo. 5-
(aminometyl)pyridin-3-amin (d4u mau nau sdm, 277 mg). MS: theo ly thuyét 124
(M+H)*, theo thyc té 124 (M+H)".
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Bé sung Na,COs (954 mg, 9,0 mmol) vao dung dich clia 5-(aminometyl)pyridin-3-
amin thd (277 mg) trong dioxan (8 mL) va H2O (8 mL). Sau khi hdn hop nay duoc
khuéy & nhiét do 25°C trong khi bd sung Boc2O (1,47 g, 6,7 mmol). Sau 3,5 gio, hon
hop nay dugc pha lodng bing nudc va dugc chiét bing EA (25 mL x 3) va DCM (25
mL x 3). Céc 16p hitu co duge thu gom dugce lam kho bang NaxSOs va duge ¢d trong
chan khong dé tao ra diu mau cam. Dau nay dugc tinh ché bang sic ky cot silicagel
(PE:EA=1:0 dén 1:1) d8 tao ra san phdm mong muébn fert-butyl N-[(5-amino-3-
pyridyl)metyljcarbamat (hop chit 33A, 92 mg, hidu sudt 21% trong hai buéc) dudi
dang chit rén dang dinh mau cam. MS: theo ly thuyét 224 (M+H)*, theo thuc té 224
(M+H)".

Vi du 34

2-Amino-N4,N4-dipropyl-N8-pyridazin-4-yl-3H-1-benzazepin-4,8-dicarboxamit

5”1

Hop chét néu & d& muc nay duoc didu ché tuong tur v6i hop chit & Vi du 1 bang
cach st dung hop chét pyridazin-4-amin thay hop chét pyridin-3-amin. Hop chit & Vi
du 34 thu duge dudi dang chét rin mau tréng (30,5 mg). 'H NMR (400 MHz, CD30D)
8 ppm = 9,50 (s, 1H), 9,05 (d, J = 8 Hz, 1H), 8,29 - 8,27 (m, 1H), 7,80 (s, 1H), 7,72 -
7,69 (m, 1H), 7,54 (d, J = 8 Hz, 1H), 6,69 (s, 1H), 4,87 (m, 2H), 3,44 (t, J = 8 Hz, 4H),
1,71 - 1,66 (m, 4H), 0,96 - 0,90 (m, 6H). MS: theo Iy thuyét 407 (M+H)", theo thyc té
407 (M+H)".
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Vi du 35

2-Amino-N8-(6-etoxy-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N (o]
N o) | X
— N Z
H
—
(0]

5“1

Hop chit néu & d& muc nay dugc didu ché twong tw v6i hgp chit & Vi du 1 bang
cach st dung hop chét 6-etoxypyridin-3-amin thay hop chét pyridin-3-amin. Hop chét &
Vi du 35 thu dugce dudi dang chét rin mau vang (6 mg). 'H NMR (400 MHz, CD3;0D)
Sppm = 8,76 (brs, 1H), 8,35 (d, J = 7,8 Hz, 1H), 8,05 - 7,99 (m, 2H), 7,74 (d, J = 8,3
Hz, 1H), 7,25 (d, J = 9,0 Hz, 1H), 7,14 (s, 1H), 4,46 (q, J = 6,9 Hz, 2H), 3,50 (brs, 4H),
3,40 (s, 2H), 1,80-1,65 (m, 4H), 1,49 (t, J = 7,0 Hz, 3H), 0,97 (brs, 6H). MS: theo ly
thuyét 450 (M+H)", theo thuc té 450 (M+H)",

Vi du 36

2-Amino-/N8-[3-(aminometyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
H,N 9
=N NH,
N
H
—

5”1

Hop chit néu & d& muc nay duoc didu ché twong tu voi hop chét & Vi du 1 bang

" cach st dung hop chit fert-butyl N-[(3-aminophenyl)metyl]carbamat thay hop chét
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pyridin-3-amin. Hop chét & Vi du 36 thu dugc dudi dang chit rin mau vang (6 mg). 'H
NMR (400 MHz, CDCI3) & ppm = 7,86-8,05 (m, 3H), 7,61-7,75 (m, 2H), 7,50 (t, J =
7,9 Hz, 1H), 7,30 (d, J = 7,5 Hz, 1H), 7,12 (s, 1H), 4,17 (s, 2H), 3,49 (br. s., 4H), 2,83
(s, 2H), 1,51-1,76 (m, 4H), 0,96 ppm (br. s., 6H). MS: theo ly thuyét 434 (M+H)*, theo
thyc té 434 (M+H)".

Vi du 37

2-Amino-/N8-(1-metylpyrazol-3-yl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

£

Hop chét néu & d& muc nay duge didu ché twong tu véi hop chét & Vi du 1 bing
cach sit dung hop chét 1-metylpyrazol-3-amin thay hop chét pyridin-3-amin. Hop chét
& Vi dy 37 thu duoc dudi dang chét rin mau tring (38,6 mg). 'H NMR (400 MHz,
CD;0D) 6 ppm = 7,90 - 7,88 (m, 2H), 7,67 - 7,64 (m, 1H), 7,53 (s, 1H), 7,08 (s, 1H),
6,63 (s, 1H), 4,87 (m, 2H), 3,85 (s, 3H), 3,46 (br.s., 4H), 1,75 - 1,65 (m, 4H), 0,96 -
0,93 (m, 6H). MS: theo Iy thuyét 409 (M+H)", theo thuc té 409 (M+H)".

Vi du 38

2-Amino-/N8-oxazol-2-yl-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit
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Hop chit néu & d& muc nay duoc didu ché twong tu véi hop chét & Vi du 1 bing
cach st dung hop chét oxazol-2-amin thay hop chét pyridin-3-amin. Hop chét & Vi du
38 thu duoc dudi dang chit rin mau tring (15,3 mg). 'H NMR (400 MHz, CDs;OD) &
ppm = 7,95 (s, 1H), 7,91 (d, J = 8 Hz, 1H), 7,71 (s, 1H), 7,63 (d, J = 8 Hz, 1H), 7,17 (s,
1H), 7,06 (s, 1H), 4,87 (m, 2H), 3,46 (br.s., 4H), 1,72 - 1,67 (m, 4H), 0,96 - 0,92 (m,
6H). MS: theo ly thuyét 396 (M+H)*, theo thuc t& 396 (M+H)".

Vi du 39

2-Amino-N4-(3-hydroxypropyl)-N4-propyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-

dicarboxamit

O\
N\\\\
' § OH
Hop chét néu & d& muyc nay duoc diéu ché tvong tw voi hop chét & Vi du 26 bing
céch st dung hop chét pyridin-3-amin thay hop chat m-toluidin. Hop chit & Vi du 39
thu dugc duéi dang chét rin mau vang (4,3 mg). 'H NMR (300 MHz, CD;0D) & ppm =
9,63 (brs, 1H), 8,87 (d, J = 8,7 Hz, 1H), 8,66 (d, J = 5,5 Hz, 1H), 8,18-7,99 (m, 3H),
7,78 (d, J = 7,7 Hz, 1H), 7,17 (s, 1H), 3,62 (d, J = 7,0 Hz, 4H), 3,49-3,33(m, 4H), 1,91

(br s., 2H), 1,73 (d, J = 7,3 Hz, 2H), 0,97 (br s, 3H). MS: theo ly thuyét 422 (M+H)",
theo thuc t& 422 (M+H)".
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Vi du 40

2-Amino-N8-(5-metoxy-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N\
HN Q |
— N = O/
H
—
(0]

5”1

Hop chit néu & d& muc nay duogc didu ché twong tw véi hop chét & Vi du 1 bing
cach st dung hop chét 5-metoxypyridin-3-amin thay hop chét pyridin-3-amin. Hop chit
& Vi du 40 thu dugc dudi dang chét rin mau tring (33,6 mg). 'H NMR (400 MHz,
CDs0D) & ppm = 8,49 (s, 1H), 8,04 (s, 1H), 7,98 (s, 1H), 7,80 (s, 1H), 7,73 (d, J = 8 Hz,
1H), 7;55 (d, J = 8 Hz, 1H), 6,98 (s, 1H), 4,87 (m, 2H), 3,92 (s, 3H), 3,44 (t J = 8 Hz,
4H), 1,72 - 1,66 (m, 4H), 0,96 - 0,90 (m, 6H). MS: theo ly thuyét 436 (M+H)*, theo
thue té 436 (M+H)*.

Vi du 41

2-Amino-N8-(m-tolyl)-N4-propyl-N4-prop-2-ynyl-3H-1-benzazepin-4,8-

dicarboxamit

Ir=z
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Hop chét néu & @& muc nay dugc diéu ché tvong tu véi hop chit & Vi du 26 bing
cach st dung hop chit N-propylprop-2-yn-1-amin (hop chit 41A) thay hop chit 3-
(propylamino)propan-1-ol. Hop chit & Vi du 41 thu dugc dudi dang chét rin mau tring
(63 mg). 'H NMR (400 MHz, CD;0OD) & ppm= 7,99 - 7,90 (m, 2H), 7,73 - 7,65 (m,
1H), 7,57 - 7,45 (m, 2H), 7,26 (t, J = 7,8 Hz, 2H), 7,05 - 6,97 (m, 1H), 4,35 (brs, 2H),
3,58 (brs, 2H), 3,39 (s, 2H), 2,90 (brs, 1H), 2,37 (s, 3H), 1,76 (qd, J = 7,4, 14,9 Hz,
2H), 0,97 (t, J = 7,1 Hz, 3H). MS: theo ly thuyét 415 (M+H)", theo thuc té 415 (M+H)".

Pidu ché hop chiat 41A:

NH H
X MsClI VY N QO
\\/OH —_— \\/OMS —_— \\/N\/\
Et;N,DCM K,CO,,CH,CN
41B 41A

B4 sung Et:N (3,02 g, 29,9 mmol) vao dung dich cua prop-2-yn-1-ol (1,0 g, 20,0
mmol) trong DCM (30 mL). Sau do6 bd sung timg giot MsCl (2,3 g, 19,97 mmol) & 0°C.
Sau khi hdn hop phan (g nay duoc khudy trong 1 gio & 0°C, n duge rét vao nude (50
mL). Hon hop nay duoc chiét bing DCM (100 mL). Lép hitu co duge rira bing nudce
mubi (100 mL), dugc lam kho bang NaxSOu, va dugc co trong chdn khéng dé tao ra
hop chét prop-2-yn-1-yl metansulfonat (hgp chit 41B, 2,2 g, 82%) dudi dang diu mau
vang, dau nay duoc hoa tan trong CH3CN (2 mL) va xir Iy ting giot bang dung dich cta
propylamin (1,94 g, 32,8 mmol) trong CH3CN (30 mL) ¢ 0°C. Sau khi hdn hop nay
dugc khudy & nhiét dd 25°C trong 12 gid, n6 dugce rét vao nude (50 mL) va duge chiét
bang DCM (100 mL x 2). Céc 16p hitu co duge rira bang nuwde mudi (100 mL), dugc
1am kho biang Na;SOs, va dugce cd trong chan khong 8 tao ra hop chét N-propylprop-2-
yn-1-amin (hgp chét 41A, 0,5 g, 31,4%) dudi dang diu mau vang.
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Vi du 42

2-Amino-N4,N4-dibutyl-N8-(m-tolyl)-3 H-1-benzazepin-4,8-dicarboxamit

Hop chét néu & d& muc nay dugc didu ché twong tw v6i hop chat & Vi du 26 bang
cach st dung hop chit N-butylbutan-1-amin thay hop chét 3-(propylamino)propan-1-ol.
Hop chét & Vi du 42 thu dwoc dudi dang chét rdn mau tring (33,6 mg). 'H NMR (400
MHz, CD;0D) & ppm =7,96 -7,94 (m, 2H), 7,73 - 7,65 (m, 1H), 7,57 - 7,46 (m, 2H),
7,30 - 7,22 (m, 1H), 7,12 (s, 1H), 7,02 (d, J = 7,4 Hz, 1H), 3,50 (br s, 4H), 3,37 (s, 2H),
2,37 (s, 3H), 1,66 (q, J = 7,6 Hz, 4H), 1,49 - 1,25 (m, 4H), 0,97 (br s, 6H). MS: theo ly
thuyét 447 (M+H)*, theo thuc té 447 (M+H)".

Vi du 43

2-Amino-N8-[3-(aminometyl)-5-metyl-phenyl]-N4,N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit

NH,

5”1

Hop chit néu & d& muc nay duogc diéu ché tuong tu voi hop chit & Vi du 1 béng
cach st dung hop chit fert-butyl 3-amino-5-metylbenzylcarbamat (hop chét 43A) thay
hop chét pyridin-3-amin. Hop chét & Vi du 43 thu dugc dudi dang chét rdn mau tring
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(45 mg). "H NMR (400 MHz, CD;OD) & ppm = 8,03 (s, 1H), 8,00 (dd, J = 1,63, 8,16
Hz, 1H), 7,77 (s, 1H), 7,73 (d, J = 8,28 Hz, 1H), 7,57 (br. s., 1H), 7,14 (d, J = 3,89 Hz,
2H), 4,13 (s, 2H), 3,49 (br. s., 4H), 3,41 (s, 2H), 2,43 (s, 3H), 1,72 (sxt, J = 7,43 Hz,
4H), 0,87-1,08 (m, 6H). MS: theo Iy thuyét 448 (M+H)*, theo thyc té 448 (M+H)".

Diéu ché hop chit fert-butyl 3-amino-5-metylbenzylcarbamat (hop chit 43A):

Ph
NaBH,, NiCl /&
4 2 Ph NH Ph
N
Br CN Br “Boc Ph” N “Boc

43B 43C

H,N “Boc

43A
a) Diéu ché hop chit 43B

Bb sung NiCly,6H>0 (121 mg, 0,51 mmol), Boc20O (1,35 g, 6,20 mmol) va NaBH4
(780 mg, 20,5 mmol) vao dung dich cta 3-bromo-5-metylbenzonitril (1,0 g, 5,12 mmol)
trong MeOH (40 mL) & -20°C. Sau d6 khudy hdn hop nay trong 2 gio & nhiét do nam
trong khoédng tir 0 dén 10°C. Dung dich phan tmg nay dugc dép tit bang dung dich
NH,4CI bdo hoa (120 mL), pha loang bing H>O (200 mL) va dugc chiét bang EA (100
mL x 3). Céac 16p hitu co dugce thu gom duoc rua bing nude mudi (50 mL x 2), dugc
lam khé bang NaSOs va dugc ¢d dé tao ra hop chit ftert-butyl 3-bromo-5-
metylbenzylcarbamat (hop chit 43B, 1,3 g, 86,7%) dudi dang chét rin mau tréng. MS:
theo 1y thuyét 300 (M+H)", theo thyc t€ 300 (M+H)".

b) Didu ché hop chit 43C

B6 sung Cs2CO;3 (4,3 g, 13,4 mmol), BINAP (833 mg, 1,34 mmol) va Pd(OAc)
(150 mg, 0,67 mol) vao dung dich cta fert-butyl 3-bromo-5-metylbenzylcarbamat (hop
chit 43B, 2.0 g, 6,7 mmol) va diphenylmetanimin (hop chit 43C, 1,44 g, 8,0 mmol)
trong toluen (50 mL) & 20°C. Sau khi hén hop phan tng duge khudy & nhiét do 90°C
trong 16 gio, n6 dugc dap tit bing dung dich NH4Cl bdo hoa (50 mL), pha loang bang
H,0O (100 mL) va dugce chiét bang EA (50 mL x 3). C4c 16p hitu co duge thu gom dugc
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rira bang nudc mudi (30 mL x 2), dugc lam khod bang Na;SOs va dugc ¢d dé tao ra san
phim tho. San phédm thé nay duogc tinh ché bing sc ky cot silicagel (PE:EA = 10:1) dé
tao ra hop chit tert-butyl 3-((diphenylmetylen)amino)-5-metylbenzylcarbamat (hop
chit 43C, 1,2 g, 46,1%) dudi dang diu mau vang. MS: theo ly thuyét 401 (M+H)"*, theo
thyc t& 401(M+H)*.

¢) Didu ché hop chit 43A

B sung NH,OH HCI (639 mg, 9,0 mmol), NaOAc (1,2 g, 15,0 mmol) vao dung
dich cua tert-butyl 3-((diphenylmetylen)amino)-5-metylbenzylcarbamat (hgp chét 43C,
1,2 g, 3,0 mmol) trong MeOH (50 mL) ¢ 0°C. Sau d6 hdn hop nay dugc khudy & nhiét
dd 15°C trong 16 gid. Dung dich phan ing nay duoc dap tat bang dung dich NH4Cl bio
hoa (80 mL), pha lodng bing H>O (100 mL), va dugc chiét bing EA (50 mL x 3). Céc
16p hitu co duge thu gom duge rira bang nuée mudi (30 mL x 2), dugc 1am kho bing
Na2S04 va dugce ¢d d8 tao ra san phdm thd. San phim thé nay dugc tinh ché bang séc
ky cot silicagel (PE:EA = 5:1) dé tao ra hop chat fert-butyl 3-amino-5-
metylbenzylcarbamat (hop chat 43A, 500 mg, 70%) dudi dang diu mau vang. MS: theo
Iy thuyét 237(M+H)", theo thuc té 237 (M+H)".

Vi du 44

2-Amino-N8-(5-etoxy-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N\
HN Q |
H
—
(0]

;”1

Hop chit néu & d& muc nay dugc diéu ché twong tu v6i hop chét & Vi du 1 bang
céch stt dung hop chét 5-etoxypyridin-3-amin thay hop chét pyridin-3-amin. Hop chét &
Vi du 44 thu dugc du6i dang chit rin mau tring (44,5 mg). 'H NMR (400 MHz,
CDsOD) & ppm = 8,48 (s, 1H), 8,02 (s, 1H), 7,95 (s, 1H), 7,80-7,79 (m, 1H), 7,73-7,70
(m, 1H), 7,56-7,53 (s, 1H), 6,98-6,97 (m, 1H), 4,85 (m, 2H), 4,16 (q, J = 8 Hz, 2H),
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3,44 (t, J = 8 Hz, 4H), 1,72 - 1,66 (m, 4H), 1,45 (t, J = 8 Hz, 3H), 0,96 - 0,91 (m, 6H).
MS: theo ly thuyét 450 (M+H)", theo thuc t& 450 (M+H)".

Vi du 45

2-Amino-/V8-[3-[2-(2-aminoetoxy)etoxy] phenyl]-N4,N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit

(0]
NN Q\ °
= II:II o0\ \/\NH2

Hop chéit néu & d& muc nay duge didu ché twong tu v6i hop chit & Vi du 1 bang
céch sit dung hop chét tert-butyl N-[2-[2-(3-aminophenoxy)etoxy] etyl]carbamat (hop
chét 45C) thay hop chét pyridin-3-amin. Hop chét & Vi du 45 thu dugc duéi dang chat
rén mau tring (52 mg). '"H NMR (400 MHz, CDs;0D) & ppm = 7,80 (s, 1H), 7,74 (d, J =
8 Hz, 1H), 7,58 (t, J=4 Hz, 1H), 7,55 (s, 1H), 7,28 (t, J= 8 Hz, 1H), 7,18 (d, J = 8 Hz,
1H), 6,99 (s, 1H), 6,77 (d, J = 8 Hz, 1H), 4,84 (m, 2H), 4,23-4,21 (m, 2H), 3,92-3,90 (m,
2H), 3,81-3,78 (m, 2H), 3,45 (t, J = 8 Hz, 4H), 3,18-3,15 (m, 2H), 1,74-1,65 (m, 4H),
0,93 (br, 6H). MS: theo ly thuyét 508 (M+H)", theo thuc t& 508 (M+H)".

Diéu ché hop chit fert-butyl N-[2-[2-(3-aminophenoxy)etoxy]etyl]carbamat (hop
chit 45C): |

Boc,O 0 DIAD

o TEA )J\ /l< o PPh,

HO" > """NH, — HO” \/\N + N o™
J THF

axeton
45A
iol RS WP
o, o}
o\ \/\N)J\ T H,N o \/\m)ko

/
o OH

45B 45C

a) Diéu ché hop chit 45A
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B6 sung (Boc)0 (3,11 g, 3,31 mL, 14,3 mmol) vao dung dich dugc khudy cta 2-
(2-aminoetoxy)etanol (1 g, 943 uL, 9,5 mmol), TEA (1,44 g, 1,99 mL, 14,3 mmol)
trong axeton (10 mL) & nhiét 6 moi trudng. Sau khi hén hgp phan tng nay dugc khudy
trong 14 gid, n6 dugc cd dé taora diu mau vang nhat, chét nay dugc tinh ché béng coOt
silicagel dé tao ra hop chét 1,6 g tert-butyl N-[2-(2-hydroxyetoxy)etyl]carbamat (hop
chit 45A) dudi dang diu mau vang nhat. MS: theo Iy thuyét 206 (M+H)*, theo thuc té
206 (M+H)".

b) Diéu ché hop chit 45B

B6 sung triphenyl-phosphin (1,27 g, 4,85 mmol) va (E)-diisopropy! diazen-1,2-
dicarboxylat (981 mg, 955 pL, 4,85 mmol) vao dung dich dugc khudy cua 3-
nitrophenol (450 mg, 3,23 mmol), fert-butyl N-[2-(2-hydroxyetoxy)etyl]carbamat (797
mg, 3,88 mmol) trong THF (12 mL) ¢ nhiét d6 trong phong. Sau khi hdn hop phén img
duoc khudy & nhiét dd trong phong trong 3 gio, dung moi ndy dugc loai bo trong chdn
kho”ng d8 tao ra ddu mau vang, diu nay duoc tinh ché bing cot silicagel dé tao ra hop
chét tert-butyl N-[2-[2-(3-nitrophenoxy)etoxy]etyl] carbamat (hgp chét 45B, 2 g) dudi
dang d4u mau vang nhat. MS: theo ly thuyét 327 (M+H)*, theo thuc té 327 (M+H)".

¢) Didu ché hop chit 45C

B sung Pd(OH), 20% trén cacbon (0,5 g) vao dung dich dugc khudy cua tert-
butyl N-[2-[2-(3-nitrophenoxy)etoxy]etyl]carbamat (2 g, 6,13 mmol) trong EtOH (15
mL). Sau khi hé phan Gng dugc tao chan khong va dugc nap diy bing hydro 3 lan,
khudy hdn hop phan Gng ndy & nhiét do trong phong bang binh ciu hydro trong 6 gio.
Hn hop nay duogc loc qua xelit va phin dich loc dugc c¢b dé tao ra hop chét N-[2-[2-(3-
aminophenoxy)etoxy]etyl]carbamat (hop chit 45C, 1,88 g) du6i dang dau mau tim. MS:
theo 1y thuyét 297 (M+H)*, theo thuc té 297 (M+H)".
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Vi du 46

2-Amino-N8-[5-(5-aminopentoxy)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit

N

@) N

U § o
= N = O/\/\/\NH2
H

o
§1

Hop chét néu & d& muyc nay dugc didu ché twong tu véi hop chit & Vi dy 1 bang
cach st dung hop chit tert-butyl N-[5-[(5-amino-3-pyridyl)oxy]pentyl] carbamat (hop
chét 46C) thay hop chat pyridin-3-amin. Hop chét & Vi du 46 thu duge dudi dang chat
rén mau tring (22 mg). 'H NMR (400 MHz, CD3;0D) & ppm = 8,43 (s, 1H), 8,06 (s,
1H), 8,02 (s, 1H), 7,80 (s, 1H), 7,72 (s, 1H), 7,57-7,55 (m, 1H), 6,98 (s, 1H), 4,88 (m,

2H), 4,16-4,13 (m, 2H), 3,46-3,42 (m, 4H), 2,99-2,96 (m, 2H), 1,80-1,59 (m, 10H),
0,97-0,93 (br, 6H). MS: theo ly thuyét 507 (M+H)*, theo thyc té 507 (M+H)".

Diéu ché hop chét fert-butyl N-[5-[(5-amino-3-pyridyl)oxy]pentylJcarbamat (hgp
chit 46C):

Hop chit néu & d& muc nay dugc diéu ché tuong tu véi hop chét 45C béng cach
st dung hop chit S-aminopentan-1-ol thay hop chit 2-(2-aminoetoxy)etanol va 5-
nitropyridin-3-ol thay hop chét 3-nitrophenol.
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Vi du 47

2-Amino-N8-[3-[2-(2-aminoetoxy)etoxymetyl]phenyl]-N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit

H2N N I /©\/

5“1

Hop chit néu ¢ d& muc nay dugc didu ché twong tu véi hop chét & Vi du 1 bing
cach st dung hop chét tert-butyl (2-(2-((3-aminobenzyl)oxy)etoxy)etyl) carbamat (hop
chét 47A) thay hop chét pyridin-3-amin. Hop chét & Vi dy 47 thu dugc dudi dang chét
rin mau tréng (78 mg). 'H NMR (400 MHz, CD30D) 8 ppm = 7,97 - 7,85 (m, 2H), 7,81
(s, 1H), 7,66 - 7,58 (m, 1H), 7,57 - 7,48 (m, 1H), 7,35 - 7,25 (m, 1H), 7,14 - 7,06 (m,
1H), 7,03 (s, 1H), 4,53 (s, 2H), 3,71 - 3,59 (m, 6H), 3,38 (br. s., 4H), 3,23 (td, J = 1,6,
3,3 Hz, 2H), 3,07 (t, J = 4,8 Hz, 2H), 1,62 (sxt, J = 7,4 Hz, 4H), 0,86 (br. s., 6H). MS:
theo 1y thuyét 522(M+H)", theo thuc t& 522(M+H)".

Diéu ché hop chit tert-butyl (2-(2-((3-aminobenzyl)oxy)etoxy)etyl)carbamat (hgp
chét 47A):

HO N
OZN/©\/Br + N N0 NBoc O,N o\/\o/\/N\BOC
47B

Zn, NH,CI
H,N N0 NBoe

47A
a) biéu ché hop chét 47B
B6 sung KOH (518 mg, 9,25 mmol) vao dung dich cua 1-(bromometyl)-3-

nitrobenzen (1,0 g, 4,63 mmol) va zert-butyl (2-(2-hydroxyetoxy)etyl)carbamat (0,95 g,
4,63 mmol) trong DMF (40 mL). Sau khi khqu dung dich & nhiét do 50°C trong 15 gio,
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né duoc rét vao nude (100 mL) va duge chiét bing EtOAc (50 mL x 3). Céc 16p hitu co
dugc thu gom dugce ria bang nudc mudi (50 mL x 3), dugc 1am kho b%lng Na,S04 va
duogc cb trong chén khéng. Phin can dugc tinh ché thong qua sdc ky cot silicagel
(DCM/MeOH = 200/1~80/1) @ tao ra hop chét tert-butyl (2-(2-((3-
nitrobenzyl)oxy)etoxy)etyl)carbamat (hop chit 47B, 400 mg, 25%) duéi dang diu mau
vang. MS: theo 1y thuyét 341(M+H)", theo thyc té 341(M+H)".

b) Diéu ché hop chit 47A

B6 sung NH4Cl (377 mg, 7,1 mmol) va bdt Zn (1,91 g, 29,4 mmol) vao dung dich
cua tert-butyl(2-(2-((3-nitrobenzyl)oxy)etoxy)etyl)carbamat (hop chit 47B, 0.4 g, 1,2
mmol) trong EtOH /H0 (25/2,5 mL). Sau khi khudy dung dich & nhiét d6 80°C trong 3
gi0, n6 dugc loc va phﬁn dich loc dugc cb trong chdn khong. Phan cin dugc hoa tan
trong DCM (100 mL), rira bang nude mubi (50 mL x 2), duge 1am kho bang Na;SO4 va
dudc cd trong chdn khong @ tao ra hop chit fert-butyl (2-(2-((3-
aﬁlinobenzyl)oxy)etoxy)etyl)carbamat (hop chét 47A, 365 mg, 100%) duéi dang dau
mau vang, diu nay dugc st dung truc tiép trong budc tiép theo. MS: theo ly thuyét
311(M+H)", theo thuc t& 311(M+H)".

Vi du 48

2-Amino-/N8-[5-(3-aminoprop-1-ynyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit
N
0 X
H,N N [
= =
N
H A
0 NH,
§1

Hop chét néu & d& muc nay dugc diéu ché twong tu v6i hop chit & Vi du 1 bing
cach st dung hop chét fert-butyl N-[3-(5-amino-3-pyridyl)prop-2-ynyl]carbamat (hop
chét 48A) thay hop chit pyridin-3-amin. Hop chit & Vi du 48 thu dugc dudi dang chét
rin mau tring (0,3 mg). 'H NMR (400 MHz, CD;0OD) 3 ppm = 8,82 (s, 1H), 8,49 (s,
1H), 8,40 (s, 1H), 7,76 (s, 1H), 7,66 (d, J = 8 Hz, 1H), 7,52 (d, J = 8 Hz, 1H), 6,94 (s,
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1H), 4,87 (m, 2H), 4,00 (s, 2H), 3,49-3,42 (m, 4H), 1,70 - 1,66 (m, 4H), 0,96 - 0,88 (m,
6H). MS: theo 1y thuyét 459 (M+H)", theo thuc té 459 (M+H)".

Diéu ché hop chit fert-butyl N-[3-(5-amino-3-pyridyl)prop-2-ynyl]carbamat (hop
chit 48A): |

Pd(OAc),
N Xantphos
~ | A( Cs,CO, \,/
(N + = o]
SN Br ||
N THF, hd
|O| H_<o 6i Iuu 0
48B
SnCl,
THF/EtOH
N
g
g NP
(0]
48A

a) Didu ché hop chit 48B

BS sung lién tiép tert-butyl prop-2-yn-l-ylcarbamat (1,15 g, 7,39 mmol),
Pd(OAc): (55 mg, 246 pmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanten (285 mg,
493 umol), va Cs2COs (4,82 g, 14,80 mmol) vao dung dich ctia 3-bromo-5-nitropyridin
(1 g, 4,93 mmol) trong THF (30 mL). Sau khi hdn hop ndy dugc khir khi va nap lai
béng argon 5 14n, n6 duoc gia nhiét dén nhiét do hoi luu trong 4,5 gio. Hon hop phan
ung ndy duoc loc qua xelit va phan dich loc dugc cd @8 tao ra ddu mau sdm, chit nay
duoc tinh ché bing sic ky silicagel (rira gidi bing EA/PE = 0~20% ~ 30%) dé tao ra
diu mau niu. Dau nay dugc nghién min véi PE dé tao ra hop chét tert-butyl N-[3-(5-
nitro-3-pyridyl)prop-2-ynyl]carbamat (hop chét 48B, 1 g) dudi dang chét rin mau nau.
MS: theo 1y thuyét 278 (M+H)", theo thyc té 278 (M+H)".

b) Didu ché hop chit 48A

B6 sung thiée clorua (1,3 g, 329 pL, 6,86 mmol) vao dung dich cua tert-butyl (3-
(5-nitropyridin-3-yl)prop-2-yn-1-yl)carbamat (400 mg, 1,44 mmol) trong THF (5§ mL)
va EtOH (0,5 mL) & nhiét do trong phong. Sau khi hdn hop phéan ung dugc khudy &
nhiét d§ trong phong trong 6 gid, n6 dugc xit ly bang 20 mL dung dich nuéc KOH 25%
va 25 mL. DCM. Chét két tia dugc tao thanh va sau d6 duoc loc. Phén dich loc dugc
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chiét bang DCM (25 mL x 2). C4c 16p hitu co duge thu gom dugc rira bing nudc mubi
(20 mL x 3), dugc lam kho béng NaySO4 va dugce co dé tao ra ddu mau nau, chét nay
dugc tinh ché bing sic ky silicagel dé tao ra hop chét fert-butyl N-[3-(5-amino-3-
pyridyl)prop-2-ynyl]carbamat (hop chit 48A, 28 mg) dudi dang ddu mau vang. MS:
theo 1y thuyét 248 (M+H)", theo thuc té 248 (M+H)".

Vi du 49

2-Amino-N8-[5-(3-aminoprop-1-ynyl)-3-pyridyl}-N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit

@)
H,N /N
N
H
S
o)

Hop chét néu & dé muc nay duoc didu ché twong tu v6i hop chét & Vi du 26 bang
cach sit dung hop chét tert-butyl (2-(2-(3-(propylamino)propoxy)etoxy)etyl) carbamat
(hop chét 49A) thay hop chét 3-(propylamino)-propan-1-ol. Hop chédt & Vi du 49 thu
duoc dudi dang chit rin mau vang. (74,5 mg). '"H NMR (400 MHz, CD;0D) & = 8,02 -
7,94 (m, 2H), 7,77 - 7,69 (m, 1H), 7,60 - 7,49 (m, 2H), 7,28 (t, J = 7,8 Hz, 1H), 7,16 (s,
1H), 7,03 (d, J = 7,7 Hz, 1H), 3,81 - 3,45 (m, 12H), 3,41 (s, 2H), 3,23 - 2,98 (m, 2H),
2,39 (s, 3H), 2,04 - 1,93 (m, 2H), 1,73 (sxt, J = 7,4 Hz, 2H), 0,96 (br. s., 3H). MS: theo
Iy thuyét 522 (M+H)", theo thuc t€ 522 (M+H)".

Piéu ché hop chét tert-butyl (2-(2-(3-(propylamino)propoxy)etoxy)etyl) carbamat
(hop chit 49A):
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Cbz

—_— = |

H
HO A~ N2 + OV\ — Mo~

HO\/\/N\/\
49B 49C
Cbz H OH Cbz
. MsO N Boc” 07N N o N
A VYN > Boc” N NN T NN NN
49D 49E

H H
— BOC/N\/\O/\/O\/\/N\/\

49A

a) Didu ché hop chit 49B:

B& sung MgS0s (6,4 g, 53,3 mmol) vao dung dich cua 3-aminopropan-1-ol (1,0 g,
13,3 mmol) va propionaldehyt (0,77 g, 13,3 mmol) trong MeOH (20 mL). Sau khi hdn
hop phéan Umg dugc khudy & nhiét do 25°C trong 12 gid, loc nguyén liéu khong tan va
phan dich loc dugc xtr Iy bing NaBHs (556 mg, 14,6 mmol) trong bé da. Sau d6 hdn
hop nay dugc khudy & nhiét do 25°C trong 1 gid. Dung dich phén Ung nay dugc cd
trong chdn khong va phén cin dwgc hoa tan trong DCM (100 mL) va khudy trong 5
phut. Loc nguyén liéu khong tan va phan dich loc dwgc cb trong chdn khong dé tao ra
hop chét 3-(propylamino)propan-1-ol (hgp chit 49B, 1,0 g, 64,1%) dudi dang diu mau

vang, diu nay duge st dung truc tiép trong budc tiép theo.
b) Pidu ché hop chét 49C:

B6 sung NaHCO; (1,43 g, 17,06 mmol) vao dung dich cta 3-(propylamino)
propan-1-ol (hgp chét 49B, 1,0 g, 8,53 mmol) trong THF/H,0O (20/10 mL). Sau d6 bd
sung ting giot Cbz-Cl (1,45 g, 8,53 mmol) trong bé d4. Sau khi hdn hop phan tng duge
khudy & nhiét d6 25°C trong 12 gid, n6 duge rét vao nude (50 mL) va duge chiét bang
EtOAc (50 mL x 3). Céc 16p hitu co dugc thu gom dugc rira bang nude mudi (100 mL),
duoc 1am khd bing Na;SOs va dugc cb trong chan khong. Phdn cin duoc tinh ché
thong qua séic ky cot silicagel (PE/EtOAc = 10/1 ~ 2/1) dé tao ra hop chét benzyl (3-
hydroxypropyl)(propyl)carbamat (hop chit 49C, 0,7 g, 32,7%) dudi dang dau khéng
mau. MS: theo ly thuyét 252 (M+H)*, theo thyc té 252(M+H)".

¢) Diéu ché hop chit 49D:
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Bé sung TEA (416 mg, 4,12 mmol) vao dung dich ctia benzyl (3-
hydroxypropyl)(propyl)carbamat (hop chit 49C, 0,7 g, 2,78 mmol) trong DCM (20
mL). Sau d6 bd sung MsCl (319 mg, 2,78 mmol) trong bé d4. Sau khi hdn hop phan
ung dugce khudy & nhiét 6 25°C trong 3 gid, né dugc pha lodng biang DCM (50 mL).
Dung dich nay dugc rira bang dung dich nuéc NaHCO;3 (50 mL x 3) va nude mubi (100
mL). Lép hitu co duge lam kho bing NaxSOs va duge cd trong chdn khong & tao ra
hop chét 3-(((benzyloxy)carbonyl)(propyl)amino)propyl metansulfonat (hop chat 49D,
0,9 g, 98,3%) dudi dang diu mau vang, diu nay duge sir dung truc tiép trong budc tiép

theo.
d) Didu ché hop chét 49E:

Bé sung TBAI (673 mg, 1,82 mmol) vao dung dich cua 3-(((benzyloxy)carbonyl)
(propyl)amino)propyl metansulfonat (hop chét 49D, 500 mg, 1,52 mmol) va fert-butyl
(2-(2-hydroxyetoxy)etyl)carbamat (311 mg, 1,52 mmol) trovng DCM (5 mL). Sau d6 b
sung dung dich nuéc NaOH 30% (5 mL). Hén hop nay dugc khudy & 25°C frong 15 gio.
Sau d6 dung dich phan tng dugc rét vao axit xitric 10% (100 mL) va duge chiét bang
EtOAc (30 mL x 2). Céac 16p hitu co dugc thu gom dugc rira bing nude mudi (100 mL),
duge 1am khd bing NaxSOs, va dugc cd trong chan khong. Phan cin dugc tinh ché
thong qua séc ky cét silicagel (DCM/MeOH = 200/1~ 80/1) dé tao ra hop chat benzyl
(2,2-dimetyl-4-0x0-3,8,11-trioxa-5-azatetradecan-14-yl)(propyl)carbamat  (hgp chét
49F, 300 mg, 45%) du6i dang diu mau vang. MS: theo ly thuyét 439 (M+H)", theo
thyc té 439 (M+H)*

¢) Didu ché hop chit 49A:

B sung Pd/C (300 mg, 10%, 4m) vao dung dich ctia benzyl (2,2-dimetyl-4-oxo-
3,8,11-trioxa-5-azatetradecan-14-yl)(propyl)carbamat (hgp chit 49E, 300 mg, 0,73
mmol) trong MeOH (20 mL). Sau d6, hdn hgp nay dugc khudy dudi ap sut 50 psi Hy &
nhiét do 30°C trong 12 gid. Hon hop phén Gng nay dugce loc va phan dich loc dugc ¢o
trong chan khong dé tao ra hop chét fert-butyl (2-(2-(3-(propylamino)propoxy)etoxy)
etyl)carbamat (hgp chit 49A, 187 mg, 84%) du6i dang diu mau vang, dau nay dugc sir
dung truc tiép trong budc tiép theo. MS: theo ly thuyét 305 (M+H)", theo thyc té
305(M+H)"
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Vi dy 50

2-Amino-N8-[5-(3-aminopropyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

| Z NH,

;”1

Hop chét néu & d& muc nay dugc didu ché twong tw v6i hop chét & Vi du 1 bang
cach st dung hop chit fert-butyl N-[3-(5-amino-3-pyridyl)propyl]carbamat (hop chét
50A) thay hop chit pyridin-3-amin. Hop chit & Vi du 50 thu duoc dudi dang chit rin
mau tring (30,4 mg). 'H NMR (400 MHz, CD3OD) & ppm = 8,67 (s, 1H), 8,30 (s, 1H),
8,22 (s, 1H), 7,74 (s, 1H), 7,63 (d, J = 8 Hz, 1H), 7,50 (d, J = 8 Hz, 1H), 6,93 (s, 1H),
4,88 (m, 2H), 3,45-3,42 (m, 4H), 3,00 (t, J = 8 Hz, 2H), 2,81 (t, J = 8 Hz, 2H), 2,07-
1,99 (m, 2H), 1,71-1,66 (m, 4H), 0,97 - 0,88 (m, 6H). MS: theo ly thuyét 463 (M+H)",
theo thuc té 463 (M+H)".

Piéu ché hop chit fert-butyl N-[3-(5-amino-3-pyridyl)propyljcarbamat (hop chit

50A):
N
I x_ N__O0O — T ~ N_ O
o] H,N
Y Y

EtOH 2

48B 50A

B6 sung fert-butyl (3-(5-nitropyridin-3-yl)prop-2-yn-1-yl)carbamat (hop chét 48B)
(100 mg, 0,361 mmol), etanol (5 mL) va paladi hydroxit trén cacbon (15 mg, 0,107
mmol) vao binh. Sau khi hdn hgp nay dugc khir khi va dugc nap lai hydro trong 5 lan,
né dugc khudy & nhiét d6 trong phong béng binh ciu hydro trong 4 gid. Hon hgp phan

ing nay dugc loc qua xelit va phé‘m dich loc dugc cd détaora hop chét tho tert-butyl N-
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[3-(5-amino-3-pyridyl)propyl]carbamat (hop chét 50A, 95 mg) dudi dang ddu dinh mau
nau. MS: theo 1y thuyét 252 (M+H)", theo thyc té 252 (M+H)*.
Vi du 51

2-Amino-N8-(m-tolyl)-N4-propyl-N4-(3,3,3-triflopropyl)-3H-1-benzazepin-4,8-

dicarboxamit
(@]
H,N
2 /N /©\
N
H
—_

0]
N F
=
F

‘Hop chit néu & dé muc nay duoc didu ché twong tu véi hop chit & Vi du 26 bang
cach st dung hop chét 3,3,3-triflo-N-propyl-propan-1-amin thay hop chit 3-
(propylamino)propan-1-ol. Hop chit & Vi du 51 thu duoc dudi dang chit rin mau tring
(3 mg). 'H NMR (400 MHz, CD;0D) & ppm =7,85-7,82 (m, 2H), 7,61 (d, J = 8 Hz,
1H), 7,53 (s, 1H), 7,49 (d, J = 8 Hz, 1H), 7,26 (t, J = 8 Hz, 1H), 7,08 (s, 1H), 7,01 (d, J
= § Hz, 1H), 4,87 (m, 2H), 3,75 (brs, 2H), 3,52-3,48 (m, 2H), 2,65-2,59 (m, 2H), 2,37
(s, 3H), 1,75-1,66 (m, 2H), 0,93 (brs, 3H), MS: theo ly thuyét 473 (M+H)", theo thyc té
473 (M+H)".

Vi du 52

2-Amino-N8-[5-[(Z)-3-aminoprop-1-enyl]-3-pyridyl]-N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit

N NH,
HNC o |\
_ NS
H
—
0
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Hop chit néu & d& muc nay duoc didu ché tuong tu véi hop chét & Vi du 1 bang
cach s dung hop chét tert-butyl N-[(Z)-3-(5-amino-3-pyridyl)alylJcarbamat (hop chit
52A) thay hop chét pyridin-3-amin. Hop chét ¢ Vi du 52 thu duoc dusi dang chit rén
mau tring (35 mg). 'H NMR (400 MHz, CD;0D) & ppm = 8,75 (s, 1H), 8,35 (s, 1H),
8,27 (s, 1H), 7,80 (s, 1H), 7,70 (d, J = 8 Hz, 1H), 7,54 (d, J = 8 Hz, 1H), 6,97 (s, 1H),
6,88 (d, J = 12 Hz, 1H), 5,98-5,92 (m, 1H), 4,87 (m, 2H), 3,93 (d, J = 8 Hz, 2H), 3,46-
3,42 (m, 4H), 1,72-1,66 (m, 4H), 0,97 - 0,90 (m, 6H). MS: theo ly thuyét 461 (M+H)",
theo thuc té 461 (M+H)*.

Pidu ché hop chit fert-butyl N-[(Z)-3-(5-amino-3-pyridyl)alyl]carbamat (hop chét

52A):
N \*/
. \i/ Lindlar Cat. . H
) A
o Toluet |
HN N 7 O

48B 52A

B6 sung tert-butyl (3-(5-nitropyridin-3-yl)prop-2-yn-1-yl)carbamat (hop chit
48B) (400 mg, 1,44 mmol), chét xuc tac Lindlar (200 mg, 968 umol) va toluen (10 mL)
vao binh dung tich 25 mL. Sau khi hdn hgp nay dugc khir khi va duge nap lai hydro
trong 5 1in, nd dugc khudy & nhiét d trong phong trong binh ciu hydro qua dém. Hon
hop nay dugce loc qua xelit va phin dich loc duge cd dé tao ra hop chét tert-butyl N-
[(2)-3-(5-amino-3-pyridyl)alyl]carbamat thd (hop chit 52A) dudi dang ddu mau nau
dinh, chit nay dwgc st dung truc tiép trong budc tiép theo. MS: theo ly thuyét 250
(M+H)", theo thyc t& 250 (M+H)".
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Vi du 53

2-Amino-N4-(xyclopropylmetyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit

(0]
H,N
2 /N /©\
N

H

5 —
S

Hop chit néu & dé muc nay duge didu ché tvong ty v6i hop chét & Vi du 26 bang
cach st dung hop chdt N-(xyclopropyl metyl)propan-1-amin thay hop cht 3-
(propylamino)propan-1-ol. Hop chit & Vi du 53 thu duoc dudi dang chét rin mau tring
(18,3 mg). 'H NMR (400 MHz, CD;0D) & ppm =7,77 (s, 1H), 7,71 (d, J= 8 HZ, lvH),
7,55 - 7,53 (m, 2H), 7,49 (d, J = 8 Hz, 1H), 7,25 (t, J = 8 Hz, 1H), 7,00-7,69 (m, 2H),
4,87 (m, 2H), 3,55 (t, J= 8 Hz, 2H), 3,39 (d, J = 8 Hz, 2H), 2,37 (s, 3H), 1,75-1,70 (m,

2H), 1,09 (brs, 1H), 0,94 (br s, 3H), 0,62-0,57 (m, 2H), 0,28 (br s, 2H). MS: theo ly
thuyét 431 (M+H)*, theo thuc té 431 (M+H)".

Vi du 54

2-Amino-N8-[3-(2-aminoetyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

O
H,N
i /N /©\/\
N NH

H 2

Hop chét néu & d& muc niy duoc didu ché twong ty voi hop chét & Vi du 1 bang

cach st dung hop chit tert-butyl 3-aminophenetylcarbamat thay hop chit pyridin-3-
amin. Hop chit & Vi du 54 thu duoc duéi dang chit rin mau vang (20 mg). 1H NMR
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(400 MHz, CD;0D) 8 ppm = 7,69-7,95 (m, 3H), 7,50-7,67 (m, 2H), 7,39 (t, ] = 7,9 Hz,
1H), 7,13 (d, J = 7,5 Hz, 1H), 6,94-7,07 (m, 1H), 3,47 (br. s., 4H), 3,10-3,29 (m, 4H),
2,79-3,07 (m, 2H), 1,47-1,82 (m, 4H), 0,66-1,17 ppm (m, 6H). MS: theo ly thuyét 448
(M+H)", theo thuc té 448 (M+H)*,

Vi du 55

2-Amino-N4-isobutyl-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-dicarboxamit

0
H,N
2 /N /©\
N

H

5 —
§ -

Hop chét néu & @ muc nay dugc diéu ché trong tu véi hop chét & Vi du 26 bang

cach st dung hop chéit 2-metyl-N-propyl-propan-1-amin thay hop chit 3-

(propylamino)-propan-1-ol. Hgp chdt & Vi du 55 thu dugc dudi dang chat rin mau

tring (14,8 mg). 1H NMR (400MHz, CD3;OD) & ppm = 7,86-7,83 (m, 2H), 7,63 (d, ] =

8 Hz, 1H), 7,53 (s, 1H), 7,50 (d, J = 8Hz, 1H), 7,26 (t, ] = 8 Hz, 1H), 7,06 (s, 1H), 7,01

(d, ] = 8 Hz, 1H), 3,48 (br, 4H), 3,31 (s, 2H), 2,37 (s, 3H), 1,69 (br, 3H), 0,99 - 0,91 (m,
9H). MS: theo Iy thuyét 433 (M+H)", theo thyc té 433 (M+H)".

Vi du 56

2-Amino-N4-[3-(3-aminopropoxy)propyl]-N8-(m-tolyl)-N4-propyl-3H-1-

benzazepin-4,8-dicarboxamit
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Ir=

Hop chét néu & d& muyc nay dugc diéu ché twong tw v6i hop chét & Vi du 26 bang
cach st dung hop chét tert-butyl N-[3-[3-(propylamino)propoxy]propyl]carbamat (hop
chét 56B) thay hop chit 3-(propylamino)-propan-1-ol. Hop chit & Vi du 56 thu duge
du6i dang chét rin mau tring (12,4 mg). 1H NMR (400MHz, CD;0D) & ppm = 7,80-
7,75 (m, 2H), 7,58-7,56 (m, 1H), 7,53 (s, 1H), 7,50 (d, J = 8Hz, 1H), 7,25 (t, ] = 8 Hz,
1H), 7,03-6,99 (m, 2H), 3,60-3,56 (m, 4H), 3,48 (m, 4H), 3,31 (s, 2H), 3,30-3,08 (br,
2H), 2,37 (s, 3H), 1,95-1,92 (br, 3H), 1,73-1,67 (m, 3H), 0,97 - 0,90 (br, 3H). MS: theo
Iy thuyét 492 (M+H)*, theo thuc t& 492 (M+H)".

Pidu ché hop chit 56B:

Boc,0 H
H,N 0 N 0]
HoN o~ O~ NH2 _TEA L N AL O \[( j< + O§/\
DCM o)
56A
K,CO, " ’
————>M60H /\/N\/\/O\/\/N\ﬂ/oj<
NaBH, 0
56B

Bé sung 3,3'-oxybis(propan-1-amin) (1 g, 7,56 mmol) va DCM (1 mL) vao binh.
Dung dich mau vang dugc tao thanh, sau do bd sung timg giot dung dich cta Boc-
anhydrit (825 mg, 878 pl, 3,78 mmol) trong DCM (4 mL) thong qua phéu nho giot &
nhiét 6 trong phong trong hon 50 phut. Khi két thuc, hdn hop nay duge khudy trong 3
gid. Hon hop nay dugce cd dé tao ra huyén phi dic mau vang, sau do, né dugc hoa tan

lai trong nuéc (30 mL) va loc qua xelit. Phén can dugc rira b::fmg 20 mL nudc nira. Phan

-06-



28016

dich loc dugc chiét bing DCM (25 mL x 6). L6p hitu co dugc rira bang nuée mudi (30
mL x 2), duoc 1am kho bang NaxSO4 va duge c¢b dé tao ra khoang 550 mg tert-butyl (3-
(3-aminopropoxy)propyl)carbamat (Hop chéit 56A) dudi dang ddu mau vang. MS: theo
Iy thuyét 233 (M+H)*, theo thuc t& 233 (M+H)*.

Bé sung timg giot propionaldehyt (137 mg, 172 pl, 2,37 mmol) vao dung dich
cua tert-butyl (3-(3-aminopropoxy)propyl)carbamat (550 mg, 2,37 mmol) trong metanol
(9 mL). Dung dich mau vang nhat dugc tao thanh, sau do6 bd sung K>COs3 (327 mg, 2,37
mmol). Sau khi huyén phit dwoc khudy qua dém, nguyén liéu khéng tan dugc loai bd
béng cach loc. Phan dich loc duge 1am lanh bing bé d4, sau d6 bd sung timg phén
NaBH4 (134 mg, 3,55 mmol). Sau khi hdn hop nay dugc lam 4m dén nhiét d trong
phong va khudy trong 3 gid, n6 dugce xir Iy bang 30 mL nuée. Hon hop nay dugc chiét
bing DCM (25 mL x 6). L6p hitu co dugc rira bang nude mudi (30 mL), dugc 1am khd
bing Na S04 va dugc cb dé tao ra san pham thd. Tinh ché bing hé théng Combiflash
(rira giai bing EA/PE=50% ~ 100%) dé tao ra khoang 440 mg tert-butyl-N-[3-[3-
(propylamino)propoxy]-propyl]carbamat (Hop chit 56B) dué6i dang ddu mau vang. MS:
theo 1y thuyét 275 (M+H)*, theo thuc té 275 (M+H)*.

Vi du 57

2-Amino-/N8-[3-(5-aminopentyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

I

Phuong phap tdng hop chi tiét dugc dua ra trong So dd 6.
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Diéu ché hop chét 57A:

Bé sung NaOH (331 mg, 8,25 mmol) vao hdn hgp ctia 3-nitrobenzaldehyt (1,0 g,
6,60 mmol) va (4-bromobutyl)triphenyl-phosphoni bromua (3,5 g, 7,26 mmol) trong
dung mdi hdn hgp ctia THF (20 mL) va nudc (3 giot). Sau khi hdn hop nay dugc lam
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noéng dén nhiét do 70°C trong 18 giod, né dugc loc va phén dich loc dugc cd dé tao ra
san phém thd. San phim thd dugc tinh ché bing sdc ky cot (PE: EA=20:1) dé tao ra hgp
chit 1-(5-bromopent-1-en-1-yl)-3-nitrobenzen (hgp chét 57A, 400 mg, 22,5%) dudi
dang chét rdn mau tring. MS: theo ly thuyét 270 (M+H)", theo thuc té 270 (M+H)".

Diéu ché hop chét 57B:

Dung dich cta 1-(5-bromopent-1-en-1-yl)-3-nitrobenzen (hop chét 57A, 300 mg,
1,11 mmol) va kali 1,3-dioxoisoindolin-2-it (210 mg, 1,11 mmol) trong dimetylanilin
(15 mL) dugc khudy trong moi trudng N3 & nhiét do 110°C trong 18 giv. Pha loang hdn
hop phan tng nay bang nude (30 mL), sau d6 chiét bang EtOAc (25 mL x 3). Pha hitu
co dugce thu gom dugc rira bing nude mudi (30 mL x 3), dugc lam khod bang NaySOs
khan va dugc cd dé tao ra hop chit 2-(5-(3-nitrophenyl)pent-4-en-1-yl)-isoindolin-1,3-
dion (hop chit 57B, 300 mg) duéi dang dAu mau vang. MS: theo Iy thuyét 337 (M+H)*,
theo thyc t4 337 (M+H)*.

Diéu ché hop chét 57C:

B sung Pd/C (60 mg) vao dung dich cua 2-(5-(3-nitrophenyl)pent-4-en-1-yl)-
isoindolin-1,3-dion (hgp chét 57B, 300 mg, 0,89 mmol) trong MeOH (10 mL). Sau khi
hdn hop ndy duge khir khi béng hydro 3 lan bing binh ciu hydro, né dugc khudy trong
mdi truong hydro (1103 hPA) & 16°C trong 18 gio. Hdn hop phan ung nay dugc loc
trén xelit, va chét rin duoc rira bing MeOH (5 mL x 2). Phan dich loc duge thu gom
duoc ¢6 dé tao ra hop chat 2-(5-(3-aminophenyl)pentyl) isoindolin-1,3-dion (hop chét
57C, 0,2 g, 72,7%) duéi dang chét rin mau vang. MS: theo ly thuyét 309 (M+H)*, theo
thuc té 309 (M+H)*.

Diéu ché hop chét 57D:

B6 sung DIPEA (148 mg, 1,15 mmol), HATU (209,7 mg, 0,55 mmol) va 2-(5-
(3-aminophenyl)pentyl)isoindolin-1,3-dion (hop chit 57C, 158 mg, 0,51 mmol) vao
dung dich cla axit 2-((tert-butoxycarbonyl)amino)-4-(dipropylcarbamoyl)-3H-
benzo[blazepin-8-carboxylic (hop chét J, 200 mg, 0,46 mmol) trong DMF (5 mL) &
0°C. Sau khi hdn hgp nay dugc khudy & nhiét d§ 25°C trong 16 gid, nd dugc pha lodng
bang nudc mudi (20 mL) va sau d6 chiét bang EtOAc (25 mL x 2). Pha hitu co dugc
thu gom dugc rua bang dung dich NH4CI bdo hoa (20 mL), nu6e mubi (30 mL x 3),
duoc 1lam kho bang Na;SOs khan va duge cd dé tao ra hop chét tert-butyl (8-((3-(5-(1,3-
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dioxoisoindolin-2-yl)pentyl)phenyl)carbamoyl)-4-(dipropylcarbamoyl)-3 H-benzo[b]
azepin-2-yl)carbamat (hop chét 57D, 200 mg, 59,6%) dudi dang chat rin mau vang.
MS: theo ly thuyét 720 (M+H)*, theo thuc t& 720 (M+H)*,

Didu ché hop chit S7E:

TFA (561 mg) dugc bd sung timg giot vao dung dich cua tert-butyl (8-((3-(5-
(1,3-dioxoisoindolin-2-yl)pentyl)phenyl)carbamoyl)-4-(dipropylcarbamoyl)-3H-
benzo[b]azepin-2-yl)carbamat (hop chét 57D, 200 mg, 0,28 mmol) trong DCM (5 mL)
& 0°C. Sau khi hdn hop phan tng nay dugc khudy trong 3 gio & 20°C, né duge cd dé
tao ra san phim thd. San pham thd nay dugc bd sung vao dung dich nuéc NaHCOs (20
mL), chiét bing DCM (5 mL). Lép hitu co duge rira bang nude mudi, duge lam kho
bang Na;SOs khan va dugc cd dé tao ra hop chét 2-amino-N8-(3-(5-(1,3-
dioxoisoindolin-2-yl)pentyl)phenyl)-N4, N4-dipropyl-3H-benzo[b]azepin-4,8-
dicarboxamit (hop chit 57E, 150 mg, 87,2%) duéi dang diu mau nau. MS: theo ly
thuyét 620 (M+H)", theo thyc té 620 (M+H)", |

Didu ché hop chét theo Vi du 57:

Hén hop ctia 2-amino-N8-(3-(5-(1,3-dioxoisoindolin-2-yl)pentyl)phenyl)-N4,N4-
dipropyl-3H-benzo[b]azepin-4,8-dicarboxamit (hop chét 57E, 50 mg, 0,08 mmol) trong
etanolic metylamin (1,0 mL) dugc khudy trong 2 gi® & 20°C. Dung mdi nay dugc loai
bo trong chén khong ¢ 16°C. Phén cin nay dugc axit hoa bing TFA (0,2 mL trong 1
mL EtOH), va sau d6, co thanh du. Dau nay duoc tinh ché bing HPLC diéu ché (hé
TFA) dé tao ra hop chit 2-amino-N8-[3-(5-aminopentyl)phenyl]-N4,N4-dipropyl-3H-1-
benzazepin-4,8-dicarboxamit vi du 57 (8,5 mg, 21,5%) dudi dang chét rin mau tring.
1H NMR (400MHz, METANOL-d4) 8 ppm = 7,99 - 7,93 (m, 2H), 7,71 (d, ] = 8,8 Hz,
1H), 7,66 (s, 1H), 7,49 (d, J = 8,0 Hz, 1H), 7,32 (t, J = 7,8 Hz, 1H), 7,13 (s, 1H), 7,06 (d,
J=1,5Hz, 1H), 3,49 (br. s., 4H), 3,38 (d, ] = 8,8 Hz, 2H), 2,94 (t, ] = 7,5 Hz, 2H), 2,71
(t, J=17,5Hz, 2H), 1,72 (qd, J =7,1, 14,8 Hz, 8H), 1,55 - 1,42 (m, 2H), 0,98 (br. s., 6H).
MS: theo ly thuyét 490 (M+H)*, theo thyc té 490 (M+H)".
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Vi du 58

2-Amino-N8-[4-(5-aminopentyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
(0]
H,N
. 2NN
N
H
- NH
0 2

Hop chét néu & d& muyc nay duogc didu ché twong tu véi hop chit & Vi du 57 bang
c4ch stt dung hop chét 4-nitrobenzaldehyt thay hop chét 3-nitrobenzaldehyt. Hop chat &
Vi du 58 thu dugc dudi dang chit rin mau tring (13,5 mg). 1H NMR (400MHz,
CD;OD) & ppm = 7,94 (d, J = 1,63 Hz, 2H), 7,71-7,65 (m, 1H), 7,62 (d, J = 8,41 Hz,
2H), 7,26-7,19 (m, 2H), 7,12-7,08 (m, 1H), 3,53-3,40 (m, 4H), 3,38-3,35 (m, 1H), 3,35-
3,33 (m, 1H), 2,95-2,88 (m, 2H), 2,70-2,62 (m, 2H), 1,75-1,65 (m, 8H), 1,50-1,39 (m,
2H), 1,07-0,81 (m, 6 H) MS: theo ly thuyét 490 (M+H)", theo thuc té 490 (M+H)*.

Vi du 59

2-Amino-N8-[3-(3-aminopropyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

H,N Q
_N NH,

Hop chét néu & d& muc nay duogc diéu ché twong tu v6i hop chat & Vi du 1 bang
cach st dung hop chét tert-butyl (3-(3-aminophenyl)propyl)carbamat thay hop chét

pyridin-3-amin. Hop chét & Vi du 59 thu dugc dudi dang chét rin mau vang (49 mg).
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1H-NMR (400 MHz, CD;0D) § ppm =7,82-7,97 (m, 2H), 7,60-7,76 (m, 2H), 7,51 (d, J
= 8,3 Hz, 1H), 7,35 (t, J = 7,8 Hz, 1H), 6,98-7,14 (m, 2H), 3,48 (br. s., 4H), 2,90-3,06
(m, 2H), 2,83 (s, 2H), 2,64-2,81 (m, 2H), 1,92-2,12 (m, 2H), 1,72 (sxt, ] = 7,5 Hz, 4H),
0,96 ppm (d, J = 18,6 Hz, 6H). MS: theo 1y thuyét 462(M+H)", theo thuc té 462(M+H)".

Vi du 60

2-Amino-N4-[[4-(aminometyl)phenyl]metyl]-V8-(m-tolyl)-N4-propyl-3H-1-

benzazepin-4,8-dicarboxamit

NH,

Hop chét néu & d& muyc nay duoc diéu ché twong ty vé6i hop chét & Vi du 26 bang
cach st dung hop chét tert-butyl N-[[4-(propylaminometyl)phenyljmetyl] carbamat
(hop chét 60B) thay hop chét 3-(propylamino)-propan-1-ol. H'Qp chit & Vi du 60 thu
duoc du6i dang chit rin mau tring (9,9 mg). 1H NMR (400MHz, CDs;OD) & ppm =
7,82-7,78 (m, 2H), 7,53-7,40 (m, 7H), 7,25 (t, J = 8 Hz, 1H), 7,09 (s, 1H), 7,00 (d, J =
8Hz, 1H), 4,80 (s, 2H), 4,13 (s, 2H), 3,49-3,45 (m, 2H), 3,31 (s, 2H), 2,37 (s, 3H), 1,71~
1,66 (m, 2H), 0,90 (br, 3H). MS: theo Iy thuyét 496 (M+H)", theo thuc té 496 (M+H)".

Pidu ché hop chét 60B:
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Bb sung 1,4-phenylendimetanamin (1 g, 7,34 mmol), TEA (1,11 g, 1,54 mL, 11
mmol) va DCM (10 mL) vao binh dung tich 50mL. Sau d6 bd sung timg giot dung dich
ctia Boc-anhydrit (801 mg, 852 uL, 3,67 mmol) trong DCM (10 mL) & 0°C. Hén hop
nay dugc lam Am dén nhiét do trong phong va khudy trong 2 gid. Sau d6 pha lodng hdn
hop nay bang 20 mL DCM va 30 mL nudec. Huyén phi duge tach ra va 16p nude duge
chiét bang 20 mL DCM. Céac 16p hitu co duge thu gom va duoc rira bang dung dich
NH4Cl bdo hoa, dugc 1am kho b%mg Na2S0s va dugc co dé tao ra 0,5 g hop chét tert-
butyl 4-(aminometyl)benzylcarbamat (hop chét 60A) dudi dang chit rdn mau trang. MS:
theo ly thuyét 237 (M+H)", theo thyc té 237 (M+H)".

BS sung tert-butyl-4-(aminometyl)benzylcarbamat (0,5 g, 2,12 mmol),
propionaldehyt (184 mg, 230 pl, 3,17 mmol) va metanol (15 mL) tiép theo 1a K2CO3
(292 mg, 2,12 mmol) vao binh & nhiét do trong phong. Sau khi hdn hop nay dugc
khudy & nhiét do trong phong qua dém, chét két tia duoc loc qua xelit. Phén dich loc
duoc 1am lanh bing bé d4 va bd sung ting phan NaBH; (120 mg, 3,17 mmol). Hén hop
nay dugc lam 4m dén nhiét do trong phong va khudy trong khoang 2 gio. Hén hgp nay
duoc cd dé tao ra chét rin dinh, chit ndy dugc tinh ché thong qua combiflash (rira giai
bing EA/PE = 0~100%) dé tao ra khoang 123 mg hop chét tert-butyl N-[[4-
(propylaminometyl)phenyl]-metyl]-carbamat (Hop chét 6OB) dudi dang dau dinh. MS:
theo ly thuyét 279 (M+H)", theo thuc té 279 (M+H)".
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Vidu 61

2-Amino-N8-[4-(3-aminopropyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

5“1

Hop chét néu & dé muc nay duge didu ché twong tu v6i hop chét & Vi du 1 béang
cach sit dung hop chét tert-butyl (3-(4-aminophenyl)propyl)carbamat thay hop chét
pyridin-3-amin. Hop chit & Vi dy 61 thu dwoc dudi dang chét rin mau vang (22 mg).
1H NMR (400 MHz, CD;OD) & ppm =7,87-8,01 (m, 2H), 7,57-7,73 (m, 3H), 7,29 (d, ]
= 8,5 Hz, 2H), 7,05-7,13 (m, 1H), 3,48 (br. s., 4H), 3,20 (m, 2H), 2,91-3,02 (m, 2H),
2,65-2,82 (m, 2H), 2,00 (dt, J = 15,5, 7,7 Hz, 2H), 1,72 (dq, J = 15,1, 7,5 Hz, 4H), 0,97
ppm (br. s., 6H). MS: theo ly thuyét 462(M+H)", theo thuc té€ 462(M+H)".

Vi du 62

2-Amino-/V8-[4-(3-aminopropyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

O
H,N
i /N /@\/\/\
N NH

H 2

Hop chit néu & d& muc nay duogc diéu ché twong tu véi hop chét & Vi du 1 bang

cach st dung hop chét tert-butyl (3-(4-aminophenyl)butyl)carbamat (hop chét 62F) thay
hop chit pyridin-3-amin. Hop chit & Vi du 62 thu duoc dudi dang chat rin mau vang
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(21 mg). 1H NMR (400MHz, CD;OD) § ppm =7,98-7,93 (m, 2H), 7,72-7,63 (m, 2H),
7,55-7,50 (m, 1H), 7,35-7,29 (m, 1H), 7,12-7,09 (m, 1H), 7,09-7,04 (m, 1H), 3,55-3,41
(m, 4H), 3,38 (s, 2H), 3,00-2,92 (t, J = 6,8 Hz, 2H), 2,77-2,69 (t, ] = 6,8 Hz, 2H), 1,82-
1,63 (m, 8H), 1,07-0,84 (m, 6 H). MS: theo Iy thuyét 476 (M+H)", theo thuc t& 476
(M+H)*.

Didu ché hop chit 62F:

Ph—P Ph
0]
ozN/©\¢
<§ :)——\ 0]
\ /©\/\/\
NH,NH, H,0
O,N N R
2 O,N Z NH
62C

Boc —_— /@\/\/\ B
OZNO\A/\ N~ H2N ”/ oc
62F

62A 628

H

62E
Didu ché hop chit 62A:

Dung dich ctia 1,3-dibromopropan (16,4 g, 81,0 mmol) va kali phtalimit (5,0 g,
27,0 mmol) trong DMF (100 mL) duoc khudy trong moi trudng Na & nhiét do 18°C
trong 20 gi. CO6 hdn hgp phan tng nay, va phén cin duge pha lodng bang EtOAc (30
mL). Rira pha hitu co bang nuéce (20 mL), nude mubi (20 mL x 2), dugc lam khod bang
NaSO4 khan va dugc co. Nghién min phén can véi PE (30 mL), loc dé tao ra hop chét
2-(3-bromopropyl)isoindolin-1,3-dion (hop chét 62A, 4,3 g, 59,7%) duéi dang chét rin
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mau tréng. MS: theo ly thuyét 268 (M+H)", theo thyc t& 268 (M+H)".
Diéu ché hop chit 62B:

Dung dich cta 2-(3-bromopropyl)isoindolin-1,3-dion (hgp chit 62A, 1,0 g, 4,0
mmol), triphenylphosphin (1,0 g, 4,0 mmol) trong toluen (50 mL) duoc khudy trong
moi trudong N2 ¢ 110°C trong 18 giod. San phim nay dugc két tia va dugc thu gom bing
cach loc dé tao ra hop chét [3-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-propyl]-triphenyl-
phosphoni bromua (hop chét 62B, 280 mg, 13,2%) dudi dang chit rin mau tring.

Didu ché hop chit 62C:

B6 sung kali tert-butoxit (65 mg, 0,58 mmol) vao dung dich duoc khudy cia 3-
nitrobenzaldehyt (80 mg, 0,53 mmol), [3-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-propyl]-
triphenyl-phosphoni bromua (hop chit 62B, 280 mg, 0,53 mmol) trong THF (5 mL) ¢
0°C. Sau d6, khudy hdn hop phan ng nay trong mdi truong N2 ¢ 70°C trong 19 gio.
Hon hop phan ung nay dugc loc va phé“ln dich loc dugc co dé tao ra phén cédn, cdn nay
duge tinh ché bang sic ky silicagel (PE:EA = 20:1~10:1) dé tao ra hop chét (E)-2-(4-(3-
nitrophenyl)but-3-en-1-yl)isoindolin-1,3-dion (hgp chét 62C, 80 mg, 46,8%) duédi dang
chét rin mau tring. MS: theo Iy thuyét 323 (M+H)", theo thuc té 323 (M+H)*.

Didu ché hop chét 62D:

B6 sung timg giot NH,NHz x H,O (25 mg, 0,50 mmol) vao dung dich dugce
khudy cta (E)-2-(4-(3-nitrophenyl)but-3-en-1-yl)isoindolin-1,3-dion (hgp chit 62C, 80
mg, 0,25 mmol) trong EtOH (4 mL) & 0°C. Sau d6 hdn hop nay duoc khudy & nhiét do
10°C trong 48 gid. CO hdn hgp phéan ng nay va phan cin dugc pha lodng bang DCM
(30 mL) va khudy trong 30 phtt. Loc nguyén li¢u khong tan va phén dich loc duge cd
dé tao ra ph?m cdn, can nay dugc tinh ché béng TLC diéu ché (DCM/MeOH=20:1 hai
14n) d tao ra hop chét (E)-4-(3-nitrophenyl)but-3-en-1-amin (hop chit 62D, 23 mg,
47,9%) dudi dang dau khong mau. MS: theo ly thuyét 193 (M+H)*, theo thyc té 193
(M+H)".

Didu ché hop chét 62E:

Dung dich cta (E)-4-(3-nitrophenyl)but-3-en-1-amin (hgp chét 62D, 23 mg, 0,12
mmol), EtsN (24 mg, 0,24 mmol) va Boc2O (39 mg, 0,18 mmol) trong DCM (1 mL)
dugc khudy trong méi trudng N2 & nhiét do 18°C trong 16 gio. TLC (PE: EA=1:1) thé
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hién (E)-4-(3-nitrophenyl)but-3-en-1-amin d& duoc tiéu thy hoan toan. Co hdn hop
phan (mg nay dé tao ra san phim thd. San phdm thd duge tinh ché bing TLC didu ché
(PE:EA=2:1) d¢ tao ra hop chét (E)-tert-butyl (4-(3-nitrophenyl)but-3-en-1-yl)carbamat
(hop chét 62E, 28 mg, 80,0%) du¢i dang diu khong maiu. MS: theo ly thuyét 315
(M+Na)*, theo thuc t& 315 (M+Na)".

Diéu ché hop chét 62F:

B6 sung Pd/C (3 mg) vao dung dich cua (E)-tert-butyl (4-(3-nitrophenyl)but-3-
en-1-yl)carbamat (hop chét 62E, 28 mg, 0,09 mmol) trong MeOH (1,5 mL). Hdn hop
nay dugc khir khi béng H» 3 14n bing binh cAu hydro. Sau d6, hdn hop nay dugc khudy
trong Ha (1103 hPa) & nhiét do 18°C trong 4 gio. Hon hop phan tng nay duge loc va
phan dich loc dugc ¢d dé tao ra hop chét tert-butyl (4-(3-aminophenyl)butyl)carbamat
tho (hop chét 62F, 30 mg) dudi dang dau khoéng mau. MS: theo ly thuyét 265 (M+H)",
theo thyc té 265 (M+H)".

Vi du 63

2-Amino-N8-[3-(2-aminoetyl)-4-flo-phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

5”1

Hop chét néu & dé muc nay dugc didu ché tuong tu véi hop chét & Vi du 1 bang
cach st dung hop chit tert-butyl 5-amino-2-flophenetylcarbamat (hop chét 63E) thay
hop chéit pyridin-3-amin. Hop chit & Vi du 63 thu duoc dudi dang chit rin mau vang
(21 mg). 1H NMR (400MHz, CD;0D) 8 ppm = 7,93-8,00 (m, 2H), 7,82 (br. s., 1H),
7,72 (d, J = 8,66 Hz, 1H), 7,57 (br. s., 1H), 7,20 (t, ] = 9,35 Hz, 1H), 7,13 (s, 1H), 3,49
(d, T = 6,65 Hz, 4H), 3,39 (s, 2H), 3,20-3,27 (m, 2H), 3,04-3,11 (m, 2H), 1,66-1,78 (m,
4H), 0,97 (d, J = 5,52 Hz, 6H). MS: theo ly thuyét 466 (M+H)", theo thuc té 466
(M+H)*.
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Pidu ché hop chit 63E:

F F F
NaCN BH,
Br - CN —>
O,N O,N O,N NH,

63A 63B 63C
F F
/©i/\ PdIC, H,
— Boc — > Boc
OoN N~ H,N N'g
H H
63D 63E

Diéu ché hop chét 63B:

B6 sung timg giot 2-(bromometyl)-1-flo-4-nitrobenzen (hop chit 63A, 2,0 g, 8,6
mmol) trong EtOH (30 mL) vao dung dich cua NaCN (0,63 g, 12,9 mmol) trong H20
(6,0 mL) & nhiét do 20°C. Sau khi hdn hop phan tng nay dugc khudy trong 4 gid, né
duge dép tit bang 2 N NaOH (10 mL). Hon hop nay dugc pha lodng bang H20 (100
mL) va duoc chiét bing EA (50 mL x 3). Céc 16p hitu co dugc thu gém duoc rira bing
nuée mudi (30 mL x 2), dugc lam kho béng NazS0s, loc va dugce co dé tao ra hop chét
2-(2-flo-5-nitrophenyl)axetonitril (hgp chét 63B, 1,6 g) du6i dang diu mau vang ma
khong can tinh ché thém. MS: theo ly thuyét 180 (M+H)", theo thuc té 180 (M+H)".

Diéu ché hop chét 63C:

Bb sung BH3/THF (1 M, 16 mL, 15,5 mmol) vao dung dich cua 2-(2-flo-5-
nitrophenyl)axetonitril (hop chét 63B, 0,7 g, 3,9 mmol) trong THF (20 mL) & 25°C. Sau
khi hdn hop phan tng nay dugc khudy trong 2 gid & nhiét do 70°C, n6 duge dap tat
bang MeOH (10 mL). Hon hgp nay dugc pha lodng bang H,0 (200 mL) va dugc chiét
bang EA (50 mL x 3). Céc 16p hiru co dugc thu gom dugc rira bing nuéc mudi (30 mL
x 2), dugc lam kho bing NaySOs khan va dugc cd @& tao ra hop chit 2-(2-flo-5-
nitrophenyl)etanamin (hgp chét 63C, 700 mg) du6i dang ddu mau vang ma khong can
tinh ché thém. MS: theo ly thuyét 184 (M+H)*, theo thuc té 184 (M+H)*,

Diéu ché hop chét 63D:

Bé sung BocO (932 mg, 4,3 mmol) vao dung dich ctia 2-(2-flo-5-
nitrophenyl)etanamin (hgp chét 63C, 700 mg, 3,9 mmol) va DIPEA (1,5 g, 11,7 mmol)
trong DCM (30 mL) & 0°C. Sau do khudy hén hop nay trong 1 gid' & 25°C. Dung dich
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phan (ng nay duoc dap tt bang dung dich NH4Cl bdo hoa (20 mL), pha lodng bang
H>0 (100 mL) va duogc chiét bing DCM (30 mL x 3). C4c 16p hitu co dugc thu gom
duge rira bang nude mubi (20 mL x 2), dugc 1am kho bang Na,SO4 khan va dugc co.
San pham tho néy duoc tinh ché bang sic ky cot silicagel (PE: EA = 4:1) dé tao ra hop
chét tert-butyl 2-flo-5-nitrophenetylcarbamat (hop chét 63D, 600 mg, 54,5%) dudi dang
dAu mau vang. MS: theo 1y thuyét 284 (M+H)", theo thyc té 284 (M+H)".

Pidu ché hop chét 63E:

Bd sung Pd/C (100 mg) vao dung dich cta tert-butyl 2-flo-5-
nitrophenetylcarbamat (hop chit 63D, 600 mg, 2,11 mmol) trong MeOH (15 mL).
Khudy hdn hop phan (g nay trong 18 gid' & 25°C trong mdi trudng hydro. Dung dich
nay dugc loc va phé“m dich loc duge ¢ dé tao ra hop chét tert-butyl 5-amino-2-
flophenetylcarbamat (hop chét 63E, 500 mg) duéi dang dAu mau xanh 14 cay ma khong
cAn tinh ché thém. MS: theo ly thuyét 254 (M+H)", theo thyc té 254 (M+H)*.

Vi du 64

2-Amino-N8-[3-(2-aminoetyl)-5-clo-phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

5“1

Hop chit néu & d& muc nay dugc diéu ché twong ty v6i hop chét & Vi du 1 bing
cach st dung hop chét tert-butyl 3-amino-5-clophenetylcarbamat (hop chét 64A) thay
hop chét pyridin-3-amin. Hop chit & Vi du 64 thu duge dudi dang chit rdn mau vang
(20 mg). 1H NMR (400MHz, METANOL-d4) & ppm = 7,96-7,93 (m, 2H), 7,73-7,68
(m, 3H), 7,16 (s, 1H), 7,10 (s, 1H), 3,46 (br. s., 4H), 3,37 (s, 2H), 3,22-3,20 (m, 2H),
3,00-2,96 (m, 2H), 1,73-1,67 (m, 4H), 0,97 (br. s., 6H). MS: theo ly thuyét 482 (M+H)",
theo thyc t& 482 (M+H)", 482 (M+H)".
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Diéu ché hop chét 64A:

Hop chét néu & d& muyc nay dugc didu ché twong tu véi hop chit & Vi du 63E
bing cach st dung hop chit 1-(bromometyl)-3-clo-5-nitrobenzen thay hop chét 2-

(bromometyl)-1-flo-4-nitrobenzen.
Vi du 65

2-Amino-N4-butyl-N4-(2-hydroxyetyl)-/N8-(m-tolyl)-3H-1-benzazepin-4,8-

dicarboxamit
(e}
H,-N
2 _ N /©\
N
H
—
(0]
SN\
HO

Hop chét néu & d& muc ndy dugc didu ché tuong ty véi hop chit & Vi du 26 bing
cach st dung hop chit 2-(butylamino)-etanol (hop chit 65A) thay hop chat 3-
(propylamino)-propan-1-ol. Hop chit & Vi du 65 thu dugc dudi dang chit rin mau
tréng (48 mg). 1H NMR (400 MHz, CD;0D) & ppm = 7,94 - 7,92 (m, 2H), 7,69-7,67 (d,
J=8,0 Hz, 1H), 7,53 - 7,48 (m, 2H), 7,28 - 7,24 (m, 1H), 7,17 (s, 1H), 7,02 - 7,00 (d, J
=72, 1H), 3,70 - 3,53 (br, 6H), 3,34 (s, 2H), 2,37 (s, 3H), 1,71-1,63 (m, 2H), 1,40 (br,
2H), 0,98 (br, 3H). MS: theo Iy thuyét 435,2 (M+H)", theo thyc t€ 435,2 (M+H)".

Diéu ché hop chét 65A:

MO +HO/\/NH2 — /\/\N/\/OH
H

65A

B6 sung MgSO0s (6,65 g, 55,5 mmol) vao dung dich ciia butyraldehyt (1,0 g, 13,8
mmol) va 2-aminoetanol (847 mg, 13,8 mmol) trong MeOH (20,0 mL). Hén hop nay
duge khudy & 20°C trong 12 gid. Hén hop phén Umg nay dugc loc. B6 sung NaBHy4
(0,58 g, 15,3 mmol) trong bé da vao phﬁn dich loc. Khuéy dung dich nay & nhiét do
20°C trong 1 gid. TLC (DCM/MeOH = 10/1) thé hién diém méi dugc hinh thinh. Dung
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dich phan tng nay dugc cd trong chin khong. Phan cin dugc hoa tan trong nudce (50
mL) va duoc chiét bing DCM (100 mL x 3). C4c 16p hitu co duge thu gom dwgc lam
kho bing Na»SO4 va dugc cd trong chan khong dé tao ra hop chét 2-(butylamino)etanol
tho (hop chit 65A, 1,3 g, 80,2%) du6i dang dau khong mau, chat nay dwgc st dung truc
tiép trong budc tiép theo.

Vi du 66

2-Amino-N8-[5-(2-aminoetoxy)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N\
HNC T

— NH
N = o0\ 2
H

—

(0]

5“1

Hop chit néu & d& muc nay dugc didu ché tuong tw v6i hop chét & Vi du 1 bing
cach st dung hop chét tert-butyl N-[2-[(5-amino-3-pyridyl)oxy]etyl]carbamat (hop chét
66C) thay hop chét pyridin-3-amin. Hop chét & Vi du 66 thu dugc dudi dang chit ran
mau tréng (9,9 mg). 1H NMR (400MHz, CD3;0D) § ppm = 8,57 (s, 1H), 8,20-8,17 (m,
2H), 8,00-7,97 (m, 2H), 7,72 (d, ] = 8 Hz, 1H), 7,12 (s, 1H), 4,37 (t, J = 4 Hz, 2H),
3,45-3,43 (m, 6H), 3,38 (s, 2H), 1,75-1,66 (m, 4H), 0,97-0,93 (br, 6H). MS: theo ly
thuyét 465 (M+H)", theo thuc té 465 (M+H)".

Didu ché hop chét 66C:

Hop chit néu & d& muc nay dugc diéu ché tuong tw v6i hop chét 45C bang cach
st dung hop chit 2-aminoetanol thay hop chit 2-(2-aminoetoxy)etanol va 5-
nitropyridin-3-ol thay hop chit 3-nitrophenol. MS: theo ly thuyét 254 (M+H)", theo
thyc té 254 (M+H)*.
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Vi du 67

Benzyl N-[[5-[[2-amino-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-
carbonyl]amino]-3-pyridyl]metyl]carbamat

N
: Y
— (o]
S

Hop chét néu & dé muc nay dugc didu ché tuong tw v6i hop chéit & Vi du 1 bing
cach sit dung hop chit benzyl N-[(5-amino-3-pyridyl)metyl]carbamat thay hop chét
pyridin-3-amin. Hop chit & Vi du 67 thu dugc dudi dang chét rin mau tring (17 mg).
1H NMR (400MHz, CD30D) § ppm = 9,12 (s, 1 H) 8,44 (d, J = 10,54 Hz, 2 H) 7,98 -
8,05 (m, 2 H) 7,75 >(d, J=803Hz 1H)7.22-7,42(m, 5 H) 7,14 (s, 1 H) 5,14 (s, 2 H)
4,47 (s, 2 H) 3,50 (br. s., 4 H) 3,36 - 3,43 (m, 2 H) 1,67 - 1,79 (m, 4 H) 0,98 (d, J =
19,07 Hz, 6 H). MS: theo 1y thuyét 569,3 (M+H)", theo thuc té 569,3 (M+H)".

Vi du 68

2-Amino-N8-[5-[(E)-3-aminoprop-1-enyl]-3-pyridyl]-V4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit

N
H,N 0 | X
=N N ONF NH,
H
—
o)

§ -

Hop chit néu & dé myc niy dugc didu ché twong tw v6i hop chit & Vi du 1 bang
cach st dung hop chit tert-butyl N-[(E)-3-(5-amino-3-pyridyl)alyl]carbamat (hop chét
68C) thay hop chét pyridin-3-amin. Hop chit & Vi du 68 thu dwoc dudi dang chét rin
mau tring (23 mg). 1H NMR (400MHz, CD;0D) § ppm = 8,73 (s, 1H), 8,56 (s, 1H),
8,39 (s, 1H), 7,82 (s, 1H), 7,75-7,74 (m, 1H), 7,57 (d, J = 8 Hz, 1H), 6,99 (s, 1H), 6,89
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(d, ] = 16 Hz, 1H), 6,49-6,45 (m, 1H), 3,78 (d, ] = 4 Hz, 2H), 3,46-3,43 (m, 4H), 3,31 (s,
2H), 1,72-1,67 (m, 4H), 0,98-0,89 (br, 6H). MS: theo ly thuyét 461 (M+H)*, theo thyc
té 461 (M+H)".

Diéu ché hop chét 68C:

_ 10 N
A< 0 ZrCp,HC| '8 ,l( 5 /@
=\ O + H B\ —> T T~0 _\\_\ 0 + \\N NN Br
\< N |
H )

N o} TEA |
H
0 0
68A
Pd(PPhy), N
K00, Q\/\/ snCl, /@\/\/H
& = N (0]
EtoH/EA H2N N
o)
68B 68C

Piéu ché hop chét 68A:

Bd sung tert-butyl prop-2-yn-l-ylcarbamat (1 g, 6,44 mmol),
bis(xyclopentadienyl)zirconi clorua hydrua (166 mg, 644 pmol), TEA (65,2 mg, 89,8 ul,
644 pmol) va 4,4,5,5-tetrametyl-1,3,2-dioxaborolan (1,24 g, 1,4 ml, 9,67 mmol) vao
bng duge gin kin. Ong nay dugc gin kin va dugc gia nhiét dén 65°C (bé dau) trong 18
gid. Hon hop nay duge pha lodng bing 25 mL EA va dugc dimg bing dung dich NH4Cl
bdo hoa. Sau d6 bd sung 25 mL EA nita va hdn hop nay dugc ria lan luot bing dung
dich NH4Cl bdo hoa, dung dich NaHCOs3 bdo hoa va nuéce mudi. Lép hitu co duge lam
khé bang NaxSO4 va duoc co dé tao ra 2,1 g ddu dinh mau vang nhat. Sau khi tinh ché
thong qua combiflash (rira gidi bang EA/PE=0 ~ 40%), thu dugc khoang 1,1 g hop chit
(B)-tert-butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)alyl)carbamat (Hop chat
68A) dudi dang du mau vang nhat. MS: theo ly thuyét 284 (M+H)", theo thuc té 284
(M+H)".

Diéu ché hop chét 68B:

Bb suﬁg (E)-tert-butyl (3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDalyl)carbamat (200 mg, 706 pmol), 3-bromo-5-nitropyridin (143 mg, 706 pmol),
K2COs (293 mg, 2,12 mmol), dimetyl ete (4 mL), nu6e (0,5 mL) va Pd(Ph3P)4 (81,6
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mg, 70,6 umol) vao binh dung tich 25 mL. Sau do, hdn hop nay duoc khir khi nam lan
va dugc gia nhiét dén 85°C (bé dau) trong 23 gio. Hon hop ndy dugc pha lodng bing
EA va nuéc, loc qua xelit. Lép hitu co duge tach ra va 16p chira nude duge chiét bing
EA. Céc 16p hitu co duge thu gom dugc rua bing nuéc mudi, dugc 1am khod bing
Na:SO4 va duoe cd dé tao ra ddu mau nau. Sau khi tinh ché thong qua combifalsh (rira
giai bang EA/PE=0 ~ 35%), thu dugc khoang 160 mg (E)-tert-butyl (3-(5-nitropyridin-
3-yl)alyl)carbamat (Hop chit 68B) dudi dang cht ran dang dinh mau vang. MS: theo ly
thuyét 280 (M+H)", theo thuc té 280 (M+H)".

Didu ché hop chét 68C:

B6 sung (E)-tert-butyl (3-(5-nitropyridin-3-yl)alyl)carbamat (160 mg, 573 umol),
EtOAc (3 mL) va etanol (2 mL) vao binh. Dung dich mau vang nhat dugc tao thanh va
sau d6, dugc gia nhiét dén nhiét do khoang 60°C (bé diu). BS sung thiéc clorua (652
mg, 165 pl, 3,44 mmol) thanh céc phén nho. Phan mg nay duogc khudy & nhiét do 60°C
trong 3 gid. Hon hop nay dugc lam lanh va pha lodng bing 20 mL EA. B6 sung dung
dich nuée cia KOH 25% trong luong (pH > 7). Chét két tta duoc loc qua xelit va phan
dich loc dugc chiét bang EA (15 mL x 4). Cac 16p hitu co duge thu gom dugc ria bang
nuée mubdi, duge 1am khod bang NaySO4 va dugce cd @& tao ra 90 mg hop chét tert-butyl
N-[(E)-3-(5-amino-3-pyridyl)alyl] carbamat (Hop chit 68C) duéi dang chét rdn mau
vang. MS: theo Iy thuyét 250 (M+H)", theo thyc € 250 (M+H)".

Vidu 69

2-Amino-N8-[5-(2-phenyletyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
N\
HN o |
— N 7
H
(0] .

Hop chit néu & d& muyc nay dwoc diéu ché tuwong tu véi hop chét & Vi du 1 bing

cach st dung hop chit 5-(2-phenyletyl)pyridin-3-amin (hop chit 69B) thay hop chét
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pyridin-3-amin. Hop chit & Vi du 69 thu dugc dudi dang chét rin mau tréng (45,7 mg).
1H NMR (400MHz, CD3;0D) & ppm = 8,74 (s, 1H), 8,11 (s, 2H), 7,96 (d, J] = 4Hz, 2H),
7,70 (dd, J = 12 Hz, 4 Hz, 1H), 7,27-7,24 (m, 2H), 7,19-7,15 (m, 3H), 7,11 (s, 1H), 3,47
(br, 4H), 3,31 (s, 2H), 3,01-2,99 (m, 4H), 1,75-1,66 (m, 4H), 0,97-0,93 (br, 6H). MS:
theo 1y thuyét 510 (M+H)", theo thyc té€ 510 (M+H)".

Didu ché hop chit 69B:

Pd(OAC), N

N ’Z
_ cl Xantphos |
Cs,CO O N
0 + 2 3 SN \
N N - S
, hoi luu
o 4
Cl
69A
Pd(OH),/C
EtOH
N
g
H,N X

69B

Bé sung 3-bromo-5-nitropyridin (203 mg, 1 mmol), 1-clo-4-etynylbenzen (164
mg, 1,2 mmol), Pd(OAc) (11,2 mg, 50 upmol), 4,5-bis(diphenylphosphino)-9,9-
dimetylxanten (57,9 mg, 100 pmol), Cs2CO3 (652 mg, 2 mmol) va THF (4 mL) vao
binh. Huyén pht mau niu nhat dugc tao thanh. Sau do, né dugc thdi bot b%mg N3 trong
5 phat va dugc gia nhiét dén nhiét do hdi luu (bé diu 70°C) trong khoang 16 gio. Hon
hop nay duoc loc qua xelit va phan dich loc dugc ¢o dé tao ra dau mau sim. Dau nay
duoc tinh ché thong qua combiflash (rira giai bang EA/PE = 0~20%~30%). Thu dugc
khoang 200 mg hgp chit 3-[2-(4-clophenyl)etynyl]-5-nitro-pyridin (Hop chit 69A)
duéi dang chit rdn mau vang. MS: theo ly thuyét 259 (M+H)", theo thuc t€ 259 (M+H)".

Bé sung 3-((4-clophenyl)etynyl)-5-nitropyridin (200 mg, 773 pmol) va EtOH (15
mL) vao binh. Huyén phi mau vang dugc tao thanh. Sau do, bd sung Pd(OH), trén
cacbon (20% trong lugng, 50% H>0) (20 mg, 142 pmol). Sau khi hdn hgp nay dugc hit
trong chan khong va nap diy biang H, trong 5 1dn, n6 duge khudy bing binh cau hydro
& nhiét do trong phong trong khoang 18 gio. Hon hop nay duge loc qua xelit dé loai bd
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chét xic tic va ph?m dich loc dugce co dé tao ra khoang 170 mg hgp chit 5-2-
phenyletyl)pyridin-3-amin (Hop chit 69B) du6i dang ddu mau vang. MS: theo Iy thuyét
199 (M+H)", theo thuc t& 199 (M+H)".

Vi du 70

2-Amino-N8-[5-[2-(4-metoxyphenyl)etyl]-3-pyridyl]-/N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit
N\
HN T
= NNF
H
— o~
0

Hop chit néu & dé muc nay dugc diéu ché twong tu véi hop chét & Vi du 1 bang
cach st dung hop chét 5-[2-(4-metoxyphenyl)etyl]pyridin-3-amin (hop chét 70B) thay
hop chit pyridin-3-amin. Hop chét & Vi du 70 thu dugc dudi dang chit rin mau tréng
(50 mg). IH NMR (400MHz, CDs;0D) 8 ppm = 8,73 (s, 1H), 8,09 (s, 1H), 8,06 (s, 1H),
7,85 (s, 1H), 7,80 (d, ] = 8 Hz, 1H), 7,60 (d, ] = 8 Hz, 1H), 7,08 (d, J = 8 Hz, 2H), 7,02
(s, 1H), 6,81 (d, T = 8 Hz, 2H), 3,74 (s, 3H), 3,45 (br, 4H), 3,31 (s, 2H), 2,98-2,89 (m,
4H), 1,74-1,65 (m, 4H), 0,97-0,90 (br, 6H). MS: theo ly thuyét 540 (M+H)", theo thuc
té 540 (M+H)*.

Didu ché hop chit 70B:

Hop chét néu & dé muc nay dugc diéu ché twong tu véi hop chét 69B bang cich
stt dung hop chét 1-etynyl-4-metoxy-benzen thay hop chit 1-clo-4-etynyl-benzen. MS:
theo 1y thuyét 229 (M+H)", theo thuc té 229 (M+H)*.
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Vidu 71

2-Amino-N8-[5-[2-[4-(aminometyl)phenyl]etyl]-3-pyridyl]-N4,N4-dipropyl-3 H-1-

benzazepin-4,8-dicarboxamit

Hop chit néu & d& muc nay dugc didu ché tuwong tu véi hop chét & Vi du 1 bang
cach st dung hop chit tert-butyl ~N-[[4-[2-(5-amino-3-pyridyl)etyl]phenyl]
metyl]carbamat (hop chit 71C) thay hop chét pyridin-3-amin. Hop chéat & Vi du 71 thu
dugc dudi dang cht rdn mau tring (20,9 mg). 1H NMR (400MHz, CD;0D) 8 ppm =
8,76 (br, 1H), 8,21 (s, 1H), 8,08 (br, 1H), 7,99-7,97 (m, 2H), 7,72 (d, J = 12 Hz, 1H),
7,36 (d, T = 8 Hz, 2H), 7,29 (d, ] = 8 Hz, 2H), 7,12 (s, 1H), 4,07 (s, 2H), 3,48 (br, 4H),
3,38 (s, 2H), 3,04 (s, 4H), 1,75-1,66 (m, 4H), 1,00-0,94 (br, 6H). MS: theo ly thuyét
539 (M+H)", theo thuc té 539 (M+H)".

Didu ché hop chit 71C:
Hop chét 4-[2-(5-amino-3-pyridyl)etyl]benzonitril (hop chit 71B) dugc diéu ché

tuong ty voi hop chét 69B bing cach st dung hop chét 4-etynylbenzonitril thay hop
chét 1-clo-4-etynyl-benzen. MS: theo ly thuyét 224 (M+H)+, theo thyc té 224 (M+H)+.

N
1) BH,-THF = |
BOMe3 N . \§/
2) Boc,0 N_©
TEA T

71B 71C

B6 sung 4-(2-(5-aminopyridin-3-yl)etyl)benzonitril (hop chét 71B, 223 mg, 1
mmol), trimetyl borat (935 mg, 1,01 ml, 9 mmol) va phirc chét boran tetrahydrofuran (3
mL, 3 mmol) vao binh & nhiét d§ trong phong. Sau khi hdn hop phén tng duge khudy &
nhiét dd 25°C trong khoang 13,5 gid, n6é duoc dap tit bang 10 mL MeOH va khudy

trong 1 gio. Sau d6, n6 duge loc qua xelit va phan dich loc duge co dé tao ra dau mau
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nau. B4 sung DCM (8 mL) va TEA (121 mg, 167 ul, 1,2 mmol) vao ddu mau néu nay.
Sau khi hdn hop nay dugc lam lanh bang bé d4, bd sung Boc-anhydrit (218 mg, 232 pl,
1,0 mmol). Khudy hdn hop phan tmg nay trong khoang 2 gid. Hon hop nay dugce loc
qua xelit va phan dich loc dugc cd dé tao ra huyén phi dic mau niu. Sau khi tinh ché
thong qua combiflash (rira giai bang EA/PE=0 ~ 50% ~ 100% va MeOH/EA=10%), thu
dugc khoang 110 mg tert-butyl N-[[4-[2-(5-amino-3-pyridyl)etyl]phenyl]metyl]
carbamat (hop chét 71C) duéi dang ddu dinh mau vang. MS: theo Iy thuyét 328 (M+H)",
theo thuc té 328 (M+H)",

Vi du 72

2-Amino-N8-[5-(5-aminopentyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
0 X
N L

NH
N 2
H

Hop chit néu & d& muc nay duogc diéu ché twong tw véi hop chét & Vi du 1 bing
cach st dung hop chét tert-butyl N-[5-(5-amino-3-pyridyl)pentyl]carbamat (hop chét
72B) thay hop chét pyridin-3-amin. Thu dugc hop chét & Vi du 72 dudi dang chit rin
mau tring (23,9 mg). 1H NMR (400 MHz, CD30D) & ppm = 8,70 (s, 1H), 8,20 (s, 2H),
7,88 (s, 1H), 7,85-7,82 (m, 1H), 7,64-7,62 (m, 1H), 7,04 (s, 1H), 3,46 (br, 4H), 3,31 (s,
2H), 2,94 (t, ] =8 Hz, 2H), 2,75 (t, J = 8 HZ, 2H), 1,80-1,65 (m, 8H), 1,52-1,48 (m, 2H),
0,97 - 0,88 (m, 6H). MS: theo ly thuyét 491 (M+H)", theo thuc t€ 491 (M+H)".

Diéu ché hop chét 72B:
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Pd(OAG), N

N Xantphos z
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B& sung 3-bromo-5-nitropyridin (60 mg, 296 pmol), THF (2 mL), tert-butyl pent-
4-yn-1-ylcarbamat (59,6 mg, 325 pmol), Pd(OAc), (3,32 mg, 14,8 upmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (17,1 mg, 29,6 pmol) va Cs:COs (193 mg,
591 pmol) véo binh. Sau d6, hdn hgp nay dugc thdi khi bang N, trong 5 phut va dugc
gia nhiét dén nhiét do hdi luu (bé diu 70°C) trong khoang 4,5 giv. Hon hop ndy dugc
loc qua xelit va phﬁn dich loc dugc co dé tao ra ddu mau n4u. Sau khi tinh ché théng
qua combiflash (rira gidi bang EA/PE=0 ~ 20% ~ 40%), thu dugc tert-butyl N-[5-(5-
nitro-3-pyridyl)pent-4-ynyl]carbamat (Hop chét 72A) dué6i dang dau mau nau nhat.

Hop chit 72A dugc hoa tan trong etanol (8 mL). Sau d6 bd sung Pd(OH), (20%
trén cacbon véi 50% H20) (10 mg, 71,2 pmol). Hon hgp ndy duge khir khi trong chan
khong va dugc nap diy bang H» trong nim 1An. Sau d6, n6 duoc khudy & nhiét do trong
phong bang binh cAu hydro trong khoang 14 gid. Hon hop nay dugc loc qua xelit va
phén dich loc dugc cd truc tiép dé tao ra khoang 55 mg hop chét tert-butyl N-[5-(5-
amino-3-pyridyl)pentyl]carbamat (hop chit 72B) dudi dang diu mau niu nhat. MS:
theo 1y thuyét 280 (M+H)", theo thuc t& 280 (M+H)".

Vidu 73

2-Amino-N8-[5-[2-(3-metoxyphenyl)etyl]-3-pyridyl]-N4,N4-dipropyl-3H-1-

benzazepin-4,8-dicarboxamit
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Hop chét néu & d& muc nay duogc diéu ché twong tw véi hop chét & Vi du 1 bing
céch st dung hop chét 5-[2-(3-metoxyphenyl)etyl]pyridin-3-amin (hop chét 73B) thay
hop chét pyridin-3-amin. Hop chit & Vi du 73 thu dugc du6i dang chit rin mau tring
(29,4 mg). 1H NMR (400MHz, CD3;0D) & ppm = 8,74 (s, 1H), 8,10 (s, 2H), 7,91-7,88
(m, 2H), 7,65 (d, ] = 8 Hz, 1H), 7,16 (t, ] = 8 Hz, 1H), 7,07 (s, 1H), 6,77-6,73 (m, 3H),
3,74 (s, 3H), 3,46 (br, 4H), 3,31 (s, 2H), 3,02-2,94 (m, 4H), 1,75-1,65 (m, 4H), 0,97-
0,92 (br, 6H). MS: theo 1y thuyét 540 (M+H)", theo thyc t& 540 (M+H)".

Diéu ché hop chit 73B:

Hop chét néu & d& muc nay duge didu ché tuong tu voi hop chit 69B bang cach
stt dung hop chét 1-etynyl-3-metoxy-benzen thay hop chét 1-clo-4-etynyl-benzen. MS:
theo 1y thuyét 229 (M+H)*, theo thuc té€ 229 (M+H)".

Vidu 74
2-Amino-N8-[5-(6-aminohexyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit

N
H N o) | A
yZ

N NH
H 2

;“1

Hop chét néu & d& muc nay dugc diéu ché teong ty voi hop chit & Vi du 1 béng
cach st dung hop chét tert-butyl N-[6-(5-amino-3-pyridyl)hexyl]carbamat (hop chit
74B) thay hogp chét pyridin-3-amin. Hop chit & Vi du 74 thu dugc dudi dang chét ran
mau tréng (17,0 mg). 1H NMR (400 MHz, CD3;0D) 8 ppm = 8,68 (s, 1H), 8,20-8,19 (m,
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2H), 7,83 (s, 1H), 7,77 (d, J = 8 Hz, 1H), 7,58 (d, ] = 8 Hz, 1H), 7,01 (s, 1H), 3,47-3,43
(br, 4H), 3,31 (s, 2H), 2,92 (t, J = 8 Hz, 2H), 2,73 (t, ] = 8 Hz, 2H), 1,75-1,65 (m, 8H),
1,47-1,45 (m, 4H), 0,98 - 0,90 (m, 6H). MS: theo ly thuyét 505 (M+H)", theo thuc té
505 (M+H)".

Diéu ché hop chit 74B:

Hop chét néu & d& muc nay dugc diéu ché twong ty véi hop chét 72B bang cach
stt dung hop chét tert-butyl N-but-5-ynylcarbamat thay hop chét tert-butyl N-pent-4-
ynylcarbamat. MS: theo 1y thuyét 294 (M+H)", theo thuc té 294 (M+H)".

Vi du 75

2-Amino-N8-[6-(3-aminopropyl)-3-pyridyl]-V4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
0 S NH,
=

N |
N
H

5“1

Hop chit néu & d& muc nay dugc didu ché tuwong tw véi hop chét & Vi du 1 bang
cach st dung hop chit tert-butyl N-[3-(5-amino-2-pyridyl)propyl]carbamat (hop chét
75B) thay hop chét pyridin-3-amin. Hop chét & Vi du 75 thu dwoc dudi dang chét ran
mau tring (33,6 mg). 1H NMR (400 MHz, CD;0D) & ppm = 8,88 (s, 1H), 8,18 (dd, J =
8 Hz, 4 Hz, 1H), 7,92 (s, 1H), 7,88 (d, J = 12 Hz, 1H), 7,65 (d, ] = 8 Hz, 1H), 7,38 (d, J
= 8 Hz, 1H), 7,06 (s, 1H), 3,46 (br, 4H), 3,31 (s, 2H), 3,00 (t, ] = 8 Hz, 2H), 2,91 (t, J =
8 Hz, 2H), 2,11-2,03 (m, 2H), 1,74-1,65 (m, 4H), 0,9 - 0,92 (br, 6H). MS: theo ly thuyét
463 (M+H)*, theo thuc té 463 (M+H)".

Didu ché hop chit 75B:

Hop chit néu & dé muyc nay duoc didu ché twong tu v6i hop chét 72B bang cach
stt dung hop chit 2-bromo-5-nitro-pyridin thay hop chit 3-bromo-5-nitro-pyridin va
hop chét tert-butyl N-prop-2-ynylcarbamat thay hop chit tert-butyl N-pent-4-
ynylcarbamat. MS: theo Iy thuyét 252 (M+H)", theo thuc té 252 (M+H)".
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Vi du 76

2-Amino-N8-[5-(4-aminobutyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
0 | X
N
N NH,
H

5“'1

Hop chét néu ¢ dé muyc nay dugc didu ché twong tu v&i hop chit & Vidu 1 bﬁng
cach st dung hop chét tert-butyl N-[4-(5-amino-3-pyridyl)butyl]carbamat (hop chit
76B) thay hop chat pyridin-3-amin. Hop chit & Vi du 76 thu dugc dudi dang cht rén
mau tring (51,7 mg). 1H NMR (400 MHz, CD30D) & ppm = 8,91 (s, 1H), 8,35-8,31 (m,
2H), 8,02 (s, 1H), 7,99 (d, J = 8 Hz, 1H), 7,72 (d, ] = 8 Hz, 1H), 7,12 (s, 1H), 3,48 (br,
4H), 3,38 (s, 2H), 2,98 (t, J = 8 Hz, 2H), 2,82 (t, ] = 8 Hz, 2H), 1,83-1,66 (m, 8H), 0,99
- 0,92 (br, 6H). MS: theo Iy thuyét 477 (M+H)", theo thyc t& 477 (M+H)".

Pidu ché hop chét 76B:

Hop chét néu & @& muc nay duoc didu ché twrong tu v6i hop chét 72B bang céach
sit dung hop chét tert-butyl N-but-3-ynylcarbamat thay hop chét tert-butyl N-pent-4-
ynylcarbamat. MS: theo ly thuyét 266 (M+H)*, theo thuc té 266 (M+H)".

Vidu 77

2-Amino-N8-[6-(4-aminobutyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit
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Hop chit néu & d& muc nay duoc didu ché tuong tw v6i hop chit & Vi du 1 bang
cach st dung hop chét tert-butyl N-[4-(5-amino-2-pyridyl)butyljcarbamat (hop chét
77B) thay hop chit pyridin-3-amin. Hop chét & Vi du 77 thu duge dudi dang chét rén
mau tring (51,6 mg). 1H NMR (400 MHz, CD3;0D) 8 ppm = 9,10 (m, 1H), 8,38 (m,
1H), 8,02-7,98 (m, 2H), 7,72 (d, J = 8 Hz, 1H), 7,64-7,62 (m, 1H), 7,12 (s, 1H), 3,48 (br,
4H), 3,38 (s, 2H), 3,01-2,94 (m, 4H), 1,87-1,82 (m, 2H), 1,78-1,69 (m, 6H), 0,99 - 0,92
(br, 6H). MS: theo 1y thuyét 477 (M+H)*, theo thyuc t& 477 (M+H)".

Didu ché hop chit 77B:

Hop chit néu & dé muc nay dugc diéu ché tuong tu véi hop chét 72B bang cach
st dung hop chit 2-bromo-5-nitro-pyridin thay hop chét 3-bromo-5-nitro-pyridin va
hop chit tert-butyl N-but-3-ynylcarbamat thay hop chit tert-butyl N-pent-4-
ynylcarbamat. MS: theo ly thuyét 266 (M+H)*, theo thuc t€ 266 (M+H)".

Vidu 78

2-Amino-N8-[5-[(dimetylamino)metyl]-3-pyridyl]-N4,N4-dipropyl-3H-1-
" benzazepin-4,8-dicarboxamit
o} N\
H,N | |
N Z ~
H

;”1

Hop chit néu & dé muc nay duogc didu ché twong tu véi hop chét & Vi du 1 bang
cach st dung hop chét 5-[(dimetyl-amino)metyl]pyridin-3-amin thay hop chét pyridin-
3-amin. Hop chét & Vi du 78 thu dugc dudi dang chét rin mau tring (16 mg). 1H NMR
(400 MHz, CD3;0D) & ppm = 8,99 (br. s., 1H), 8,65 (br. s., 1H), 8,52 (br. s., 1H), 7,98-
8,09 (m, 2H), 7,74 (d, J = 8,03 Hz, 1H), 7,14 (br. s., 1H), 4,48 (br. s., 2H), 3,49 (br. s.,
4H), 3,40 (br. s., 2H), 2,96 (br. s., 6H), 1,72 (d, ] = 6,40 Hz, 4H), 0,88-1,08 (m, 6H).
MS: theo 1y thuyét 463 (M+H)", theo thyc t& 463 (M+H)".

Vidu 79
2-Amino-N4-(xyclopropylmetyl)-N8-(5-etoxy-3-pyridyl)-N4-propyl-3H-1-
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benzazepin-4,8-dicarboxamit
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5

Hop chét néu & dé muc nay duge diéu ché tuong tu v6i hop chit & Vi du 26 bang
cach st dung hop chit 5-etoxypyridin-3-amin thay hop chit m-toluidin va N-
(xyclopropylmetyl)propan-1-amin thay hop chét 3-(propylamino)propan-1-ol. Hop chét
& Vi du 79 thu duge dudi dang chit rin mau tring (16,5 mg). IH NMR (400 MHz,
CD;0D) & ppm =8,74 (br, 1H), 8,17-8,12 (m, 2H), 8,02-7,98 (m, 2H), 7,73 (d, J = 8 Hz,
1H), 7,14 (s, 1H), 4,25-4,20 (m, 2H), 3,58 (t, J = 8 Hz, 2H), 3,42 (d, ] = 8Hz, 2H), 3,39

(s, 2H), 1,78-1,69 (m, 2H), 1,48 (t, ] = 8 Hz, 3H), 1,11 (brs, 1H), 0,96 (br s, 3H), 0,63-
0,61 (br, 2H), 0,31 (br s, 2H). MS: theo Iy thuyét 462 (M+H)", theo thyc t€ 462 (M+H)".

Vi du 80

2-Amino-N8-[5-(2-aminoetyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit
N
HoN 0 | A
N Z NH,
H

§ -

Hop chit néu & dé muc nay duoc diéu ché tuwong tu v6i hop chét & Vi du 1 bang
céch st dung hop chét tert-butyl N-[2-(5-amino-3-pyridyl)etyl]carbamat (hop chét 80E)
thay hop chat pyridin-3-amin. Hop chit & Vi du 80 thu dugc dudi dang chét rin mau
tréng (63 mg). 1H NMR (400 MHz, CD3;0D) 8 ppm = 9,02 (s, 1H), 8,49 (s, 1H), 8,40 (s,
1H), 8,04 (s, 1H), 8,01 - 7,98 (d, J = 10 Hz, 1H), 7,73 - 7,71 (d, ] = 8,4 Hz, 1H), 7,11 (s,
1H), 3,47 (br. s., 4H), 3,37 (s, 2H), 3,31-3,28 (m, 2H), 3,14-3,10 (m, 2H), 1,73-1,67 (m,
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4H), 0,96 (br. s., 6H). MS: theo ly thuyét 449,4 (M+H)", theo thyc t& 449,4 (M+H)".

Diéu ché hop chét 80E:

N N N

N N AN
/JI;;;]\\J,O /J[;;;1\<¢9~\ /J[;;:L\V//\\ Boc

Br z Br NO, Br” \F N
H
80A 80B 80C
N N
L /Ej\/\ /Ej\/\
Boc
Ph/&N = ”/Boc H,N = ﬂ/

80D 80E
Didu ché hop chét 80B:

B sung EtN (5,46 g, 54,1 mmol) vA CH3NO; (8,2 g, 135,1 mmol) vao dung
dich cta 5-bromonicotinaldehyt (5,0 g, 27,0 mmol) trong DCM (100 mL). Khudy dung
dich ndy & nhiét do 20°C trong 15 gid. Dung dich phan Gng nay dugc ¢ trong chan
khoéng dé tao ra san pham thd (6,7 g) dudi dang diu mau vang, diu nay dugc hoa tan
trong DCM (100 mL). Sau d6 bd sung DMAP (3,63 g, 29,7 mmol) va anhydrit axetic
(3,58 g, 35,1 mmol) ¢ 0°C. Sau khi khudy dung dich & nhiét do 20°C trong 2 gid, n6
duoc rét vao nuée (200 mL). Hon hop nay dugce chiét bing DCM (500 mL). Lép hiru
co dugc rira bang nudc mudi (200 mL) va duge cd trong chan khong. Phan cin duoc
tinh ché thong qua séc ky cot (PE/EtOAc=10/1) dé tao ra hop chét (E)-3-bromo-5-(2-
nitrovinyl)pyridin (hop chit 80B, 4,1 g, hiéu suét 66,5% trong hai buéc) dudi dang chét
rin mau vang. 1H NMR (400MHz, CDCl3) = 8,78 (s, 1H), 8,71 (s, 1H), 8,02 (s, 1H),
7,97 -7,92 (d, ] = 18,4 Hz, 1H), 7,63-7,59 (d, J = 18,4 Hz, 1H).

Didu ché hop chét 80C:

B6 sung LiAlHs (1,33 g, 35,1 mmol) thanh cac phén vao dung dich cua (E)-3-
bromo-5-(2-nitrovinyl)pyridin (hgp chit 80B, 2,0 g, 8,7 mmol) trong THF (60 mL) ¢ -
30°C. Sau d6, hdn hop nay dugc lam 4m dén nhiét do -10°C va khudy trong 3 gid. Phan
tng nay duoc dap t4t bing nudc va sau do bd sung Boc20 (2,3 g, 10,5 mmol). Sau khi
khudy dung dich & nhiét d6 20°C trong 3 gid, né dugc rét vao nude (50 mL) va sau do6
chiét bang EtOAc (100 mL x 2). Cac 16p hitu co duge thu gom dugc rua bang nudce

mubi (100 mL), dugc 1am kho bang Na,SOs va duge ¢ trong chan khong. Phén cin
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(mé khac nita tir 1,0 g hop chét 80B) dugc tinh ché thong qua sic ky cot (DCM/MeOH
= 100/1 ~ 30/1) dé tao ra hop chét tert-butyl (2-(5-bromopyridin-3-yl)etyl)carbamat
(hop chét 80C, 1,1 g, hiéu suét 28,0% trong hai mé tir 3,0 g hop chét 80B) dudi dang
diu mau vang. MS: theo Iy thuyét 301 (M+H)", theo thyc t& 301,1 ({79Br}M+H)",
303,1 ({81Br}M+H)".

Didu ché hop chét 80D:

B4 sung diphenylmetanimin (482 mg, 2,67 mmol), Xant-phos (463 mg, 0,80
mmol) va Cs:CO; (2,61 g, 8,01 mmol) vao dung dich cia tert-butyl (2-(5-
bromopyridin-3-yl)etyl)carbamat (hop chét 80C, 800 mg, 2,67 mmol) trong dioxan (20
mL). Hdn hgp ndy dugc khir khi ba 13n va sau d6 bd sung Pdy(dba)s (244 mg, 0,267
mmol). Hén hop nay duge khir khi tiép ba 1dn va khudy & 80°C trong 12 gid. Dung dich
phan Ung nay dugc pha lodng bang EtOAc (50 mL) va sau do rira bing nude mudi (50
mL), dugc lam kho bing Na;SO4 va duge cd trong chén khong d8 tao ra hop chét tert-
butyl (2-(5-((diphenylmetylen)amino)pyridin-3-yl)etyl)carbamat th6 (hop chit 80D,
1,07 g) dudi dang diu mau vang, dau nay dugc hoa tan trong MeOH (30 mL) tiép theo
12 bd sung AcONa (1,09 g, 13,35 mmol) va NHOH x HCI (278 mg, 4,0 mmol). Sau khi
hdn hop nay duoc khudy & nhiét 6 25°C trong 2 gid, né duge cd trong chan khong.
Phén cin dugc pha lodng b%lng nudce (50 mL) va sau do chiét bang DCM (50 mL x 3).
Céc 16p hitu co dugc thu gom dugce lam kho bang Na,SOs, ¢d trong chan khong. Phén
cin duoc tinh ché (mé khic nira tir 0,3 g hop chit 80C) thong qua sic ky cot
(DCM/MeOH = 100/1 ~ 20/1) dé tao ra hop chét tert-butyl (2-(5-aminopyridin-3-
yl)etyl)carbamat (hop chit 80, 230 mg, hiéu suét 26,4% tlr téng s6 1,1 g hop chét 80C)
du6i dang chét rén mau vang. MS: theo Iy thuyét 238 (M+H)", theo thyc té 238 (M+H)™.
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1. Hop chét c6 cong thirc:
HoN Q A
N R
I
— R® I
O
Ne 52
~R
R
trong do:
R! 14 Csz-alkyl,
R? duogc chon tir nhém bao gdm Cis-alkyl, hydroxy-Cis-alkyl, Ca.7-alkenyl, Cs.7-
alkinyl, amino-Ci.7-alkoxy-Ci7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl,
- halogen-Ci.7-alkyl, Cs.7-xycloalkyl-Ci7-alkyl va phenyl-Ci7-alkyl, trong do
phenyl khong dugce thé hodc dugc thé bing amino-Ci7-alkyl;
R3 12 hydro;

R* dwgc chon tir nhém bao gdm:

phenyl, phenyl nay khong dugc thé hodc duge thé bing mot hodc hai nhém dugc
chon tir nhém bao gdm Cis-alkyl, halogen, halogen-Ci-alkyl, Ci.7-alkoxy,
hydroxy-Ci.7-alkyl, amino-Ci.7-alkyl, Ci7-alkyl-amino-Ci.7-alkyl, di-Ci-7-alkyl-
amino-Ci-7-alkyl, amino-Cs.7-alkenyl, Ci.7-alkyl-amino-Ca.7-alkenyl, di-Ci-7-alkyl-
amino-Ca.7-alkenyl, amino-Cj.7-alkinyl, Ci.7-alkyl-amino-Cz.7-alkinyl, di-Ci.7-
alkyl-amino-Cs.7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci-7-alkoxy,
amino-Ci.7-alkoxy-Cj.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Cj.7-alkoxy-
Ci7-alkoxy-Ci-7-alkyl, Ci.7-alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci.7-
alkyl, trong d6 phenyl khéng duoc thé hodic dugc thé bing Cis-alkoxy hodc
amino-Ci.7-alkyl, hodc,

heteroaryl, heteroaryl nay 1a vong thom c6 5 hodc 6 canh chira mot, hai hodc ba
nguyén tir khéc loai dugc chon tir N, O hodc S dugc chon tr nhém bao gém
imidazolyl, pyrazolyl, oxazolyl, thiazolyl, pyridyl, pyridazinyl va pyrimidinyl va

khong dugc thé hodc dugc thé béng mot hodc hai nhém dugc chon tir nhém bao
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gdbm Ciz-alkyl, halogen, halogen-Ci7-alkyl, Ci.7-alkoxy, hydroxy-Ci.7-alkyl,
amino-Ci.7-alkyl,  Ci7-alkyl-amino-Ci.7-alkyl,  di-Ci.7-alkyl-amino-Ci.7-alkyl,
amino-Ca.7-alkenyl,  Ciz-alkyl-amino-Cz.7-alkenyl,  di-Ci7-alkyl-amino-Ca-7-
alkenyl, amino-Ca.7-alkinyl, Ci.7-alkyl-amino-Ca.7-alkinyl, di-Ci.7-alkyl-amino-Co.
7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci7-alkoxy, amino-Ci.7-
alkoxy-Ci.7-alkoxy, amino-C1.7-alkoxy-Ci-7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-
Ci.7-alkyl, Ci7-alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci-7-alkyl, trong d6
phenyl khéng duoc thé hogic dugc thé bang Ci.7-alkoxy hodc amino-Ci.7-alkyl,

hodc mubi dugc dung ctia né.
2. Hop chét c6 cong thic I theo diém 1, trong @6 R! 14 propyl hogc butyl.

3. Hop chét c6 cong thirc I theo diém 1 hoic 2, trong d6 R? dugc chon tir nhém bao
gdbm Ci.7-alkyl, Cs7-alkinyl, halogen-Ci7-alkyl, Cs.7-xycloalkyl-Ci.7-alkyl va hydroxy-
Ci.7-alkyl.

4. Hop chét c6 cong thirc I theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 R? 14
Ci7-alkyl.

5. Hop chét c6 cong thiic I theo diém bAt ky trong s cac diém tir 1 dén 4, trong d6 R* 13
vong heteroaryl c6 5 hodc 6 canh chira mdt, hai hodc ba nguyén tir khac loai dugc chon
tor N, O hodc S va khong dugc thé hodc duge thé bing mot hodc hai nhém duge chon tir
nhom bao gém C1.7-alkyl, halogen, halogen-Ci.7-alkyl, C1.7-alkoxy, hydroxy-Ci.7-alkyl,
amino-C1.7-alkyl, Ci-7-alkyl-amino-Ci.7-alkyl, di-Ci.7-alkyl-amino-Ci.7-alkyl, amino-Ca.
7-alkenyl, Ci.7-alkyl-amino-Ca.7-alkenyl, di-Ci.7-alkyl-amino-C,.7-alkenyl, amino-Ca.7-
alkinyl, C1-7-alkyl-amino-C,-7-alkinyl, di-Cj.7-alkyl-amino-Cs.7-alkinyl,
benzyloxycarbonylamino-Ci.7-alkyl, amino-Ci.7-alkoxy, amino-C1-7-a11{0xy-C1-7-alkoxy,
amino-Ci.7-alkoxy-Ci-7-alkyl, amino-C.7-alkoxy-Ci.7-alkoxy-Ci-7-alkyl, Cir-
alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci.7-alkyl, trong d6 phenyl khong duoc

thé hodc dugc thé bang Ci7-alkoxy hogc amino-Ci.7-alkyl.

6. Hop chit c6 cong thirc I theo diém bét ky trong s6 cac didm tir 1 dén 5, trong d6 R* 14
vong heteroaryl c6 5 hdeflc 6 canh chra mdt, hai hodc ba nguyén tir khac loai dugc chon
tir N, O hodc S va dugc thé béng mot hodc hai nhom dugce chon tir nhom bao gém Cia-
alkyl, halogen, Ci7-alkoxy, hydroxy-Ci-7-alkyl, amino-Ci.7-alkyl, di-C1.7-alkyl-amino-

Ci.7-alkyl, amino-Ca.7-alkenyl, amino-Cz.7-alkinyl, benzyloxycarbonylamino-Ci.7-alkyl,
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amino-Ci.7-alkoxy va phenyl-Ci.7-alkyl, trong d6 phenyl khong duoc thé hodc dugc thé

bang Ci-7-alkoxy hodc amino-Ci7-alkyl.

7. Hop chét c6 cong thirc I theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 vong

heteroaryl c6 5 hodc 6 canh la pyridyl.

8. Hop chit c6 cong thirc I theo diém bét ky trong sb céc diém tir'1 dén 4, trong d6 R* 1a
phenyl, phenyl nay khong dugc thé hodc dugc thé bing mot hodc hai nhém duge chon
tr nhom bao gdm Ciz-alkyl, halogen, halogen-Ci.7-alkyl, Ci.7-alkoxy, hydroxy-Ci.7-
alkyl, amino-Ci7-alkyl, Ci7-alkyl-amino-Ci7-alkyl, di-Ci7-alkyl-amino-Ci7-alkyl,
amino-Cap.7-alkenyl, Ci.7-alkyl-amino-Ca.7-alkenyl,  di-Ci.7-alkyl-amino-Ca.7-alkenyl,
amino-Ca.7-alkinyl,  Ci7-alkyl-amino-Ca.7-alkinyl,  di-Ci7-alkyl-amino-Ca.7-alkinyl,
benzyloxycarbonylamino-Ci-7-alkyl, amino-Cj.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkoxy,
amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Cj-7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, Ci7-
alkylsulfonyl, heteroxyclylcarbonyl va phenyl-Ci.7-alkyl, trong d6 phenyl khong duoc

thé hoiic dugc thé bang Ci7-alkoxy hodc amino-Ci7-alkyl.

9. Hop chét c6 cong thirc I theo diém bét ky trong sb cac diém tir 1 dén 4 hoic 8, trong
d6 R* 1a phenyl, phenyl nay khong dugc thé hogic duge thé bing mot hodc hai nhom
dugc chon tir nhom bao gém Ci-7-alkyl, halogen, halogen—C1.7;alky1, Ci-7-alkoxy,
amino-Ci.7-alkyl, amino-Cy.7-alkoxy, amino-Ci7-alkoxy-Ci7-alkoxy, —amino-Ci.7-
alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-Ci.7-alkyl, C1-7-alkylsulfonyl va
heteroxyclylcarbonyl.

10. Hop chét c6 cong thuc I theo diém bét ky trong sd cic diém tir 1 dén 4 hodc 8 dén 9,
trong d6 R* 12 phenyl dugc thé bang mot nhom duge chon tr nhém bao gdm C7-alkyl,
halogen, halogen-Ci.7-alkyl, Ci.7-alkoxy, amino-Ci-7-alkyl, amino-Ci.7-alkoxy, amino-
C1.7-alkoxy-C1.7-alkoxy, amino-Ci.7-alkoxy-Ci.7-alkyl, amino-Ci.7-alkoxy-Ci.7-alkoxy-
Ci.7-alkyl, Ci-7-alkylsulfonyl va heteroxyclylcarbonyl. |

11. Hop chét c6 cong thirc I theo diém 1, trong d6 hop chét nay duogc chon tir nhém bao
gbm:

2-amino-N4, N4-dipropyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-pyrimidin-5-yl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-(4-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N4, N4-dipropyl-N8-phenyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[6-(aminometyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-(hydroxymetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[6-(hydroxymetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(3-metylsulfonylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-thiazol-5-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(4-clophenyl)-N4, N4-dipropyl-3H-1 -benzazepin-4,8-dicarboxamit,
2-aminQ-N4,N4-dipropyl-N8-thiazol-2-yl-3H—1-benzazepin-4,8-dicarboxamit,

2-amino-N8-(3-metylimidazol-4-yl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(4-flophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4, N4-dipropyl-N8-[3-(pyrolidin-1-carbonyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-[5-(pyrolidin-1-carbonyl)-3-pyridyl]-3H-1-benzazepin-

4,8-dicarboxamit,

2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-(5-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-flophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-flo-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(2-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-(6-metyl-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N8-(3,5-dimetylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[4-(aminometyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[4-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4-(3-hydroxypropyl)-N§-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(o-tolyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-(p-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-etylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-metoxyphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4,N4-dipropyl-N8-[3-(triflometyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(3-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(aminometyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N4, N4-dipropyl-N8-pyridazin-4-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(6-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-(aminometyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(1-metylpyrazol-3-y1)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-oxazol-2-yl-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4-(3-hydroxypropyl)-N4-propyl-N8-(3-pyridyl)-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(5-metoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4-propy1—N4-prop-2-ynyl-3H—1-benzazepin-4,8-dicarb0xamit,

2-amino-N4, N4-dibutyl-N8-(m-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N8-[3-(aminometyl)-5-metyl-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N8-(5-etoxy-3-pyridyl)-N4,N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-[2-(2-aminoetoxy)etoxy]phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[5-(5-aminopentoxy)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[3-[2-(2-aminoetoxy)etoxymetyl]phenyl]-N4,N4-dipropyl-3H-1-
benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(3-aminoprop-1-ynyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N4-[3-[2-(2-aminoetoxy)etoxy]propyl]-N8-(m-tolyl)-N4-propyl-3H-1-

benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(3-aminopropyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-(m-tolyl)-N4-propyl-N4-(3,3,3-triflopropyl)-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N8-[5-[(E)-3-aminoprop-1-enyl]-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-
4,8-dicarboxamit,
2-amino-N4-(xyclopropylmetyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-
dicarboxamit,

va cac mudi duge dung cla no.

12. Hop chét c6 cong thirc I theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao
gbm:

2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N4-isobutyl-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N4-[3-(3-aminopropoxy)propyl]-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-
4,8-dicarboxamit,
2-amino-N8-[3-(5-aminopentyl)phenyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[4-(5-aminopentyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[3-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-[[4-(aminometyl)phenyl]metyl]-N8-(m-tolyl)-N4-propyl-3 H-1-benzazepin-
4,8-dicarboxamit,

2-amino-N8-[4-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N§-[4-(3 -aminopropyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-arhino-N 8-[3-(2-aminoetyl)-4-flo-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit, '
2-amino-N8-[3-(2-aminoetyl)-5-clo-phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N4-butyl-N4-(2-hydroxyetyl)-N8-(m-tolyl)-3 H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-[5-(2-aminoetoxy)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,
benzyl-N-[[5-[[2-amino-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-carbonyl]Jamino]-3-
pyridylJmetyl]carbamat,

Z-éminQ-N 8-[5-[(E)-3-aminoprop-1-enyl]-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-
4,8-dicarboxamit,

2-amino-N8-[ 5-(2-phenyletyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[5-[2-(4-metoxyphenyl)etyl]-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-

4,8-dicarboxamit,
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2-amino-N8-[5-[2-[4-(aminometyl)phenyl]etyl]-3-pyridyl]-N4,N4-dipropyl-3 H-1-

benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(5-aminopentyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-[2-(3-metoxyphenyl)etyl]-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-
~4,8-dicarboxamit,

2-amino-N8-[5-(6-aminohexyl)-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-
dicarboxamit,

2-amino-N8-[6-(3-aminopropyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N§-[5 -(4-aminobutyl)—3-pyridyl] -N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[6-(4-aminobutyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N8-[5-[(dimetylamino)metyl]-3-pyridyl]-N4, N4-dipropyl-3 H-1-benzazepin-

4,8-dicarboxamit,

2-amino-N4-(xyclopropylmetyl)-N8-(5-etoxy-3-pyridyl)-N4-propyl-3H-1-benzazepin-

4,8-dicarboxamit,

2-amino-N8-[5-(2-aminoetyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
va cac mudi dugce dung cua no.

13. Hop chét c6 cong thic I theo diém 1, trong d6 hop chét ndy duge chon tir nhém bao

gom:

2-amino-N4, N4-dipropyl-N§-(3-pyridyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N4, N4-dipropyl-N8-pyrimidin-5-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(4-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-(m-tolyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
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2-amino-N4, N4-dipropyl-N8-[3-(pyrolidin-1-carbonyl)phenyl]-3H-1-benzazepin-4,8-

dicarboxamit,
2-amino-N, 8-(6-mety1—3 -pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3,5-dimetylphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N4-(3-hydroxypropyl)-N8-(m-tolyl)-N4-propy1-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-(p-tolyl)-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-etylphenyl)-N4, N4-dipropyl-3H-1 -benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-metoxyphenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(3-clophenyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[5-(aminometyl)-3-pyridyl]-N4,N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4, N4-dipropyl-N8-pyridazin-4-yl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(6-etoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-metoxy-3-pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-(5-etoxy-3 -pyridyl)-N4, N4-dipropyl-3H-1-benzazepin-4,8-dicarboxamit,
2-amino-N8-[3-[2-(2-aminoetoxy)etoxymetyl]phenyl]-N4, N4-dipropyl-3H-1-
benzazepin-4,8-dicarboxamit,
2-amino-N8-(m-tolyl)-N4-propyl-N4-(3,3,3-triflopropyl)-3H-1-benzazepin-4,8-
dicarboxamit,
2-amino-N4-(xyclopropylmetyl)-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-
dicarboxamit,

va cac mudi duge dung cua no.

14. Hop chét c6 cong thuc I theo diém 1, trong d6 hop chat ndy dugc chon tir nhém bao
gbm:

2-amino-N8-[3-(2-aminoetyl)phenyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,
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2-amino-N4-isobutyl-N8-(m-tolyl)-N4-propyl-3H-1-benzazepin-4,8-dicarboxamit,

2-amino-N8-[3-(3-aminopropyl)phenyl]-N4, N4-dipropyl-3 H-1-benzazepin-4,8-

dicarboxamit,

benzyl-N-[[5-[[2-amino-4-(dipropylcarbamoyl)-3H-1-benzazepin-8-carbonyl]amino]-3-
pyridylJmetyl]carbamat,

2-amino-N8-[5-(2-phenyletyl)-3-pyridyl]-N4, N4-dipropyl-3H-1-benzazepin-4,8-

dicarboxamit,

2-amino-N4-(xyclopropylmetyl)-N8-(5-etoxy-3-pyridyl)-N4-propyl-3H-1-benzazepin-

4,8-dicarboxamit,
va cac muoi dugc dung cua no.

15. Dugc phdm chira hop chét c6 cong thire I theo diém bat ky trong s céc diém tir 1

dén 14 va chét mang va/hodc chét phu trg dugc dung.

16. Quy trinh diéu ché hop chét c6 cong thire I nhu dugc xic dinh trong diém 1, trong

dé quy trinh nay bao gbm bude:
a) cho hop chit c6 cong thire II:

PGHN
N COOH

N— R2

R1/

b

trong d6 R! va R? 1a nhu duge xéc dinh trong diém 1 va PG la nhém bao v&, lién

hop v6i hop chét c6 cong thire I11:

R4

HN" I

|
R

trong d6 R3 va R* 1a nhu dugc x4c dinh trong diém 1, trong céc diéu kién bazo véi
su ¢ mit cda tac nhan Kkét hop va loai bd nhom bao vé PG trong diéu kién axit dé thu

dugc hop chit c6 cong thie I:
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b

trong d6 R! dén R* 1a nhu duge x4c dinh trong diém 1, va, néu mudn, chuyén hda

hop chét thu dugc thanh mudi dugce dung.
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