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(Re)n

@,

hodc muo6i cuia né, trong d6 cdc phén tir th€ 1a nhu duge x4c dinh trong ban mo ta

dugc phdm va dugc phdm két hop chita hop chat nay.
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Linh vie ky thuit dwoe dé cap

Sang ché d& cap dén hop chit diazepinon, dugc phdm va dugc phim két hop
chira hop chit nay.

Tinh trang k§ thuit ciia sang ché

Mot s6 chit d6i khang mGluR5 da duge mo ta, vi du trong cong bd don qubc té
s6 WO02003047581.

Patent M§ sd US3853851 mo ta hop chit 5-(oxo, thio hodc imino)-7,8-

- dihydro[1,4]diazepino[7.1alisoquinolin va viéc sir dung ching 1am chét an than.

Chét ddi .lkhéng mGIuRS duge xem 14 hitu ich trong diéu tri cac rdi loan, cu thé
13 hoi chimg nhiém séc thé X d& gay (FXS - fragile X syndrome), rbi loan van dong
gdy ra boi L-dopa trong diéu tri bénh Parkinson (PD-LID) va bénh trao ngugc da day-
thuc quan (GERD).

C6 nhu ciu dbi voi chit khang mGluRS5 khac c6 thé ding 1am thubc. Cu thé 13,
cac hop chit vu tiénrp‘lﬁléi gén két hiéu qua véi mGluR5 trong khi ¢6 ai lyc nhd véi cac
mGIuR khic. Chiing phai thé hién Iyc lién két yéu véi cac protein huyét tuong. Chung
phai duge hap thu t6t tir dwong da day-rudt, 6n dinh chuyén hoa hoan toan va c6 cic
dic tinh duge dong hoc thun loi. Ching phai khong doc hai va it thé hién tac dung
phu. Ngoai ra, céc thube tiém ning 1y tuéng nay s& c6 kha nang tdn tai & dang vat ly

4n dinh, khong hut 4m va d& bao ché.
Ban chit k¥ thuit clia sang ché

Muc dich ctia séng ché 1a dé xuét cac hop chét chit déi khang mGluRS5 va vi
vay rat ¢ tiém ning trong diéu tri mot loat céac rdi loan, dic biét 1a FXS, PD-LID va

GERD.
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Theo khia canh thir nhat, sang ché d& xuét hop chit c6 cong thirc @:

(Ro)m

D,

hodc mudi cta no, trong doé:

A 13 h¢ théng vong mot vong ¢6 5 dén 7 canh dugc ngung ty, hé vong nay c¢o
thé thom, no hodc khong no khong thom va chiing ¢ thé chira tir 1 dén 4 nguyeén tir

khéc loai dwge chon tir nito, oxy va luu huynh;

R; la halogen; xyano; nitro; hydroxy; amino; -C(O)H; -C(O)NH,; —X;-Rs; hodc
-X2-By;

X; duoc chon tir lién két; cacbonyl; oxy; Iuu huynh; -S(0)-; -S(0),-; amino, cic
nhém nay c6 thé duoc thé bang Cj_salkyl; -NH-C(O)-; -C(O)-NH-; -C(0)-0-; -O-
C(0)-; -NH-S(0),-; -S(0),-NH-; va -NHC(O)NH-;

Rs la Ciealkyl; Cjghalogenalkyl; Cy.¢xyanoalkyl; C,.¢carboxyalkyl; C;.
ghydroxyalkyl; Ci.salkoxy-Cy_galkyl; Ci.4alkoxy-C;.4alkoxy-C_salkyl; Ci-
salkylcacbonyl-Cyalkyl;  C;-salkoxycacbonyl-C galkyl; C,-salkylcacbonyloxy-C;.
salkyl;  Cieaminoalkyl;  Ci-jalkylamino-Calkyl; di(C-4alkyl)amino-Cy_galkyl;
aminocacbonyl-C_alkyl; Ci-4alkylaminocacbonyl-C_salkyl; di(C;-
salkyl)aminocacbonyl-Cy_galkyl; Ci-salkylcacbonylamino-Cy_galkyl; Ci-
salkylaminosulfonyl-Cy_galkyl; di(Cy-4alkyl)aminosulfonyl-Cy galkyl; C,galkenyl; C,.
shalogenalkenyl; C,salkinyl; C, ¢halogenalkinyl;

X, 1a lién két hodc C;salkylen, trong d6 mdt nguyén tir cacbon cta C;.zalkylen

c6 thé dugce thé bang nhém duoc chon tir cacbonyl; oxy; Iuu huynh; -S(O)-; -S(0),-;
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amino, cdc nhém ndy c6 thé dugc thé bing Cialkyl; -NH-C(O)-; -C(O)-NH-; -C(O)-
O-; -O-C(0)-; -NH-S(0),-; -S(0),-NH-; va -NHC(O)NH-;

B, 1a hé théng vong mot vong cé 3 dén 7 canh, c6 thé 1a thom, no hoac khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tur khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé thdng vong c6 thé 1an luot duoc thé mot 14n hodc nhidu lan
bing Re;

mdi Rg doc 1ap 1a halogen, hydroxy, xyano, Cj4alkyl, C;.4halogenalkyl, C,_alkoxy,

hodc Cy_4halogenalkoxy; hodc hai Re trén ciing nguyén tir ctia vong déu 1a oxo;
mlao, 1,2, 3 hoic 4;

mdi R, doc 14p 1a halogen, xyano, hydroxy, amino, C;.4alkyl; Cj.4halogenalkyl;
Cishydroxyalkyl; Cj4aminoalkyl; Cjalkylamino-C;_4alkyl; di~(Cy_4alkyl)amino-C;.
salkyl;  Cpgalkoxy-Cj4alkyl; C,4alkenyl; C,.4halogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cy.4alkoxy; C;shalogenalkoxy; Cy4alkyl-amino; di-(C;.salkyl)amino
hodc Cs.¢xycloalkyl, trong d6 mot nguyén tir cacbon cuia Cj.gxycloalkyl c6 thé dugc
thé bang mot nguyén tir oxy va trong d6 Csexycloalkyl ndy c6 thé dugc gén truc tiép

vao hé thdng vong hoic thong qua Cyalkylen hodc oxy;
nlao, 1, 2, 3 hoac 4;

mbi R; doc 14p 1a halogen, xyano, hydroxy, amino, C;_alkyl; Cj.4halogenalkyl;
Ci4hydroxyalkyl; C;.4aminoalkyl; Cj_salkylamino-C;. 4alkyl; di-(Cy_4alkyl)amino-C;.
salkyl;  Cpialkoxy-Cj4alkyl; Cjgalkenyl; C,4halogenalkenyl; Cyqalkinyl;  C,.
shalogenalkinyl; C,_alkoxy; Cshalogenalkoxy; C;_salkyl-amino; di-(Cy_4alkyl)amino
hodc Cj.exycloalkyl, trong d6 mot nguyén tir cacbon ctia Cs.xycloalkyl c6 thé duge
thé bang mot nguyén tir oxy va trong d6 Cs_¢xycloalkyl ndy c6 thé duoc gén truc tiép

vao hé thdng vong hoic thong qua Cjalkylen hodc oxy;

R4 1a hydro, halogen, xyano, hydroxy, amino, Cj_alkyl; C,4halogenalkyl; C;.
shydroxyalkyl; Cj4aminoalkyl; Cjsalkylamino-Ci4alkyl;  di-(C;.4alkyl)amino-C,.
salkyl;  Cjialkoxy-Cigalkyl; Cjjalkenyl; C,4halogenalkenyl; Cyqalkinyl;  C,.
shalogenalkinyl; C;.4alkoxy; Cishalogenalkoxy; C;.salkyl-amino; di-(Cy_4alkyl)amino

-4-
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hodc Cjz¢xycloalkyl, trong d6 mot nguyén tir cacbon cuia Cs.exycloalkyl c6 thé duoc
thé bang mot nguyén tir oxy va trong d6 Csexycloalkyl ndy c6 thé dugc gin truc tiép

vao hé théng vong hodc thong qua C;.alkylen hodc oxy;

B, 13 hé théng vong thom c6 nim dén sau canh, c6 thé chira tir 1 dén 4 nguyén
ttr khdc loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an

lugt duge thé mot 1an hodc nhidu 1an bing R;
mdi R, doc lap 1a:
halogen, xyano, hydroxy, amino,

Cr.aalkyl; Cjg4halogenalkyl; C;shydroxyalkyl; Ci.saminoalkyl; C;_jalkylamino-C;.
salkyl; di-(Cy4alkyl)amino-Cy_4alkyl; Cy4alkoxy-Cisalkyl;

Cy.4alkenyl; C,.4halogenalkenyl; C,.4alkinyl; C, shalogenalkinyl;
Ci.4alkoxy; Cy.4alkoxy-C4alkoxy Cy.4halogenalkoxy;
Ci.4alkyl-amino; di-(C.4alkyl)amino;

C;.4alkoxycacbonyl,

hozc hé thdng vong mot vong ¢6 3 dén 7 canh c6 thé 1a thom, no hodc khong no khong
thom va cé thé chtra tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va luu
huynh, trong d6 hé théng vong c¢6 thé 1an luot duge thé mot 1an hodc nhiéu 1in bing
Rs;

mdi Ry doc lap la halogen, hydroxy, xyano, C;.4alkyl, C;4halogenalkyl, C,4alkoxy,

hoic C;.shalogenalkoxy; hodc hai Rg trén cing nguyén tir ciia vong déu 13 oxo;

hogc hai R; trén cac nguyén ti lién ké clia vong ciing véi cac nguyén tr cia vong néu
trén tao thanh hé théng vong mot vong khong thom khong no c6 nim dén bay canh
dugc ngung tu, c6 thé chua tir 1 dén 4 nguyén tr khac loai dugc chon tir nito, oxy va
luu huynh, trong d6 hé théng vong cd thé 1an luot dugc thé mot 1an hodc nhiéu 1an

béng Ro;



21607

mdi Ry doc lap 1a halogen, hydroxy, xyano, C;_salkyl, Ci.shalogenalkyl, C;_jalkoxy,

hogc Cy_shalogenalkoxy; hodc hai Ry trén ciing nguyén tir ctia vong déu 14 oxo.
M5 ta chi tiét sang ché

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thac (I-1):

Ry

hodc muoi cua né, trong doé:

A 13 hé théng vong mot vong ¢6 nam dén bay canh dugc ngung tu, c6 thé 1a
thom, no hodc khong no khong thom va c6 thé chia tir 1 dén 4 nguyeén tir khac loai

duogc chon tir nito, oxy va luu huynh;

R; la halogen; xyano; nitro; hydroxy; amino; -C(O)H; -C(O)NH,; -X;-Rs; hoic
-X5-By;

X, dugc chon tir lién két; cacbonyl; oxy; luu huynh; -S(O)-; -S(O),-; amino, cic

¢ Sy
nhém nay c6 thé duge thé bang C4alkyl; -NH-C(O)-; -C(0)-NH-; -C(0)-O-; -O-.‘.‘,.i///

C(O)-; -NH-S8(0),-; -S(0),-NH-; va -NHC(O)NH-;

Rs 1a Cpealkyl; Cjghalogenalkyl; Cjgxyanoalkyl; Cjgcarboxyalkyl; C,.
ghydroxyalkyl; Ci.4alkoxy-Cy_galkyl; Ci.salkoxy-Ci.4alkoxy-C;_galkyl; Ci-
salkylcacbonyl-Cyealkyl;  C;-salkoxycacbonyl-Cyealkyl; C;-salkylcacbonyloxy-C;.
salkyl;  Cieaminoalkyl;  Ci-jalkylamino-Cygalkyl;  di(C;-4alkyl)amino-C,_galkyl;
aminocacbonyl-C;_¢alkyl; Ci-salkylaminocacbonyl-Cy_galkyl; di(C;-
salkyl)aminocacbonyl-C;_¢alkyl; Ci-salkylcacbonylamino-C_galkyl; Ci-
salkylaminosulfonyl-C,_galkyl; di(C;-4alkyl)aminosulfonyl-C;_salkyl;

Cs.salkenyl; C, ¢halogenalkenyl; C,.alkinyl; C,.¢halogenalkinyl;

i

o

N =

H

%
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X, 14 lién két hodc Calkylen, trong d6 mot nguyén tir cacbon cua C;salkylen
¢6 thé dugc thé bang mdt nhém duge chon tir cacbonyl; oxy; luu huynh; -S(O)-; -
8(0),-; amino, c4c nhém ndy c6 thé duge thé bang C,alkyl; -NH-C(0)-; -C(O)-NH-;
-C(0)-0-; -0O-C(0)-; -NH-S(0),-; -S(0),-NH-; va -NHC(O)NH-;

B, 13 hé théng vong mot vong c6 ba dén bay canh, c6 thé 1a thom, no hodc
khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tr khac loai duoc chon tir
nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an luot duoc thé mdt 1an hodc
nhiéu 14n bé’mg Re;

mdi Rg dbc lap 1a halogen, hydroxy, xyano, C;4alkyl, C;4halogenalkyl, C,4alkoxy,

hodc Cyshalogenalkoxy; hodc hai Rg trén ciing nguyén tir cia vong déu 13 oxo;
mlao, 1,2, 3 hoac 4;

mdi R, ddc lap 1a halogen, xyano, hydroxy, amino, Cy_4alkyl; C;_shalogenalkyl;
Ci4hydroxyalkyl; Csaminoalkyl; Cjsalkylamino-C;4alkyl; di-(C;alkyl)amino-C,.
salkyl;  Cjsalkoxy-Cigalkyl; C,.aalkenyl; C,4halogenalkenyl; C,galkinyl; C,.
shalogenalkinyl; C,_alkoxy; C;shalogenalkoxy; C;.alkyl-amino; di-(C;.4alkyl)amino
hodic C;exycloalkyl, trong d6 mot nguyén tir cacbon ctia Csxycloalkyl c6 thé duge
thé bang mot nguyén tir oxy va trong d6 Cs_¢xycloalkyl c6 thé duge gin truc tiép vao

hé thdng vong hodc thong qua C.,alkylen hodc oxy;
nlao, 1,2, 3 hodc 4;

mdi R; ddc 14p 1a halogen, xyano, hydroxy, amino, C,_jalkyl; C;.shalogenalkyl;
Ci.hydroxyalkyl; C;saminoalkyl; C4alkylamino-C;jalkyl; di-(Ci4alkyl)amino-C;.
salkyl;  Cjg4alkoxy-Ci4alkyl; Cygalkenyl; C,g4halogenalkenyl; C,4alkinyl; C,.
shalogenalkinyl; C;.4alkoxy; C;_shalogenalkoxy; C;.jalkyl-amino; di-(C;.4alkyl)amino
hodc C;.xycloalkyl, trong d6 mdt nguyén tit cacbon ctia Cs_¢xycloalkyl dugc thé bang
nguyén tir oxy va trong d6 Cs.gxycloalkyl c6 thé duoc gin truc tiép vao hé thdng vong

hodc thdng qua Cyalkylen hodc oxy;

R4 14 hydro, halogen, xyano, hydroxy, amino, C;.4alkyl; C;shalogenalkyl; C;.
shydroxyalkyl; Cjsaminoalkyl; Ci.4alkylamino-Cyalkyl; di-(C;4alkyl)amino-C;.

-7-
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salkyl;  Cpalkoxy-Cpqalkyl; C,4alkenyl; Cyshalogenalkenyl; C,galkinyl; C,.
shalogenalkinyl; C;4alkoxy; Cjshalogenalkoxy; C.4alkyl-amino; di-(Ci4alkyl)amino
hogc Cj.6xycloalkyl, trong d6 mdt nguyén tir cacbon ciia Cs¢xycloalkyl c6 thé duoc
thé bang nguyén ti oxy va trong d6 Cj¢xycloalkyl nay c6 thé duoc gin truc tiép vao

hé théng vong thong qua C;_alkylen hodc oxy;

B, 14 hé théng vong thom c6 nim dén su canh, c6 thé chira tir 1 dén 4 nguyén
tir khac loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an

lugt duge thé mot 1an hodc nhidu 1an béng R7;
mdi R, doc 14p la:
halogen, xyano, hydroxy, amino,

Cisalkyl; Cyshalogenalkyl; Cshydroxyalkyl; C,.4aminoalkyl; C,.4alkylamino-C,.
salkyl; di-(Cj4alkyl)amino-Cy_salkyl; Cy4alkoxy-Ci_salkyl;

Cy.salkenyl; C, 4halogenalkenyl; C,.4alkinyl; C, shalogenalkinyl;
Ci.4alkoxy; Cjsalkoxy-C4alkoxy Ci_shalogenalkoxy;
C,.salkyl-amino; di-(Cy_4alkyl)amino;

Cj.4alkoxycacbonyl;

hodc hé théng vong mot vong co6 ba dén bay canh, c6 thé 1a thom, no hodc khéng no
khong thom va c6 thé chira tir 1 dén 4 nguyén ttr khic loai dugc chon tir nito, oxy va
luu huynh, trong d6 hé théng vong nay cé thé 14n luot duge thé mot 1an hodc nhiéu lan

béng Rg;

mdi Ry doc 13p 1a halogen, hydroxy, xyano, Cjsalkyl, C;.4halogenalkyl, Ci.4alkoxy,

hozc C;.4halogenalkoxy; hodc hai Rg trén cung nguyén tir ctia vong déu 1 oxo;

hodc hai Ry trén cdc nguyén tir lién ké ciia vong ciing vdi cdc nguyén tir clia vong néu
trén tao thanh h¢ thong vong mot vong khong thom khong no ¢6 nim dén bay canh

dugc ngung ty, c6 thé chua tir 1 dén 4 nguyén tr khic loai duge chon tir nito, oxy va
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lwu huynh, trong d6 hé théng vong c6 thé 1an luot duge thé mot 14n hodc nhidu 1an

béng Ry;

mdi Ry doc 1ap 1a halogen, hydroxy, xyano, Cj4alkyl, C;shalogenalkyl, C_alkoxy,

hodc Cy.4halogenalkoxy; hodc hai Ry trén ciing nguyén tir ctia vong déu 1a oxo.

Néu khong ¢ quy dinh khdac, thuat ngit “hop chét theo sang ché” dé cap dén
hop chét c¢6 cong thire (1) va cdng thirc phu ctia né; mudi ctia hop chit; hydrat hoac
solvat ctia hop chét va/hodc mubi; cling nhu céc chit ddng phan lap thé (bﬁo gdm ca
chét ddng phén khong d6i quang), chit hd bién va cac hop chét dugc danh du dong vi
(bao gém ca su thé doteri); cling nhu cac géc vdn duoc hinh thanh (vi du, cic chit da

hinh, solvat va/hoac hydrat).

Néu khong c6 quy dinh khac, céc tir ngir dugc st dung trong sang ché nay c6 y

nghia nhu sau:

“Alkyl” 1a nhém alkyl mach thing hodc mach nhénh va c6 thé 1a metyl, etyl, n-
hodc iso-propyl, n-, iso-, sec- hoic tert-butyl ching han; Ci.4alkyl thong thuong 1a C;.
salkyl mach thing hoic mach nhanh, vi duy, metyl, etyl, n-propyl hodc iso-propyl.

M&i phan alkyl cua “alkoxy”, “halogenalkyl”, v.v., s& ¢4 cling y nghia nhu
dugc mo ta trong dinh nghia “alkyl” da dé cip & trén, dic biét 1a vé tinh chét tuyén

tinh va kich thude.

“Cj.¢xycloalkyl" 13 gbc vong béo no ¢6 tir ba dén sau nguyén tir cacbon. Thuat
ngit nidy d& cdp dén cic nhém nhu la xyclopropyl, xyclobutyl, xyclopentyl va

xyclohexyl.

Halogen néi chung 13 flo, clo, brom hodc iot; vi duy, flo, clo hodc brom. Céac
nh6m halogenalkyl thong thuong cé chiéu dai mach gém 1 dén 4 nguyén tir cacbon va
la flometyl, diflometyl, triflometyl, clometyl, diclometyl, triclometyl, 2,2,2-trifloetyl,
2-floetyl, 2-cloetyl, pentafloetyl, 1,1-diflo-2,2,2-tricloetyl, 2,2,2-tricloetyl, 1,1,2,2-
tetrafloetyl,  2,2,3,3-tetraflopropyl, 2,2,3,3,3-pentaflopropyl hodc 2,2,3,4,4,4-
hexaflobutyl ching han.
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Trong pham vi clia sang ché, dinh nghia v& A nhu la “h¢ théng vong mot vong
c6 nam dén bay canh dugc ngung tu, c6 thé 1a thom, no hodc khong no khéng thom va
c6 thé chira tir 1 dén 4 nguyén ti khac loai” bao gdm phenyl, hé thdng vong thom di
vong mot vong cé nim dén sau canh, hé thdng vong hydrocacbon/di vong mot vong co
nim dén bay canh. Trong pham vi ciia sang ché, R; dugc lién két véi nguyén tu
cacbon lién ké nguyén tir cacbon ngung tu, khi ding né dé mé ta hop chét c6 cong
thac (I).

Trong pham vi clia séng ché, cic dinh nghia v& B, va R, nhu 13 “h¢ thdng vong
mdt vong c6 ba dén bay canh, c6 thé 1a thom, no hodc khong no khong thom va c6 thé
chira tir 1 dén 4 nguyén tir khac loai” bao gdm c4c nhom hydrocacbon thom hoac
khong thom mdt vong c6 ba dén bay canh va hé théng di vong thom hodc khong thom

co cung kich thudc.

Trong pham vi clia sing ché, dinh nghia v& B, nhu 13 “hé thdng vong thom ¢
nam dén sau canh, c6 thé chua tr 1 dén 4 nguyén tt khéc loai” bao gdm phenyl hoic

h¢ thong vong thom di vong ¢6 nim dén su canh.

Trong pham vi ctia sang ché, dinh nghia v& hai R; nhu 1a “hé thdng vong khong
thom, khong no mot vong c6 niam dén bay canh dugc ngung tu, c¢6 thé chura tir 1 dén 4
nguyén tit khic loai” bao gdm nhém hydrocacbon khong thom khong no mot vong ¢o
nim dén bay canh hodc hé thdng vong khong thom khong no di vong mdt vong cb
nim dén bay canh. T4t ca cac nhém/hé thdng vong noi trén chira it nhit mot lién két

doi, lién két vai hé théng vong thom B; ma ching ngung tu véi.

Céc vi du vé hé thdng di vong la: pyrol, pyrolin, pyrolidin, pyrazol, pyrazolin,
pyrazolidin, imidazol, imidazolin, imidazolidin, triazol, triazolin, triazolidin, tetrazol,
furan, dihydrofuran, tetrahydrofuran, oxadiazol, dioxolan, thiophen, dihydrothiophen,
tetrahydrothiophen, oxazol, oxazolin, oxazolidin, isoxazol, isoxazolin, isoxazolidin,
thiazol, thiazolin, thiazolidin, isothiazol, isothiazolin, isothiazolidin, thiadiazol,
thiadiazolin, thiadiazolidin, pyridin, piperidin, pyridazin, pyrazin, piperazin, triazin,
pyran, tetrahydropyran, thiopyran, tetrahydrothiopyran, oxazin, thiazin, dioxin,

morpholin, purin, pteridin.

-10-
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Hop chét c6 cong thue I ¢6 thé tdn tai & dang hoat quang hodc & dang hdn hop
c4c chét dong phan quang hoc, vi du & dang hdn hop raxemic hodc hdn hop chit ddng
phan khong d6i quang. Cu thé, nguyén tir cacbon khong dbi xtng c6 thé xuit hién
trong céc hop chit c6 cong thirc I va mudi ctia ching. Néu khong ¢6 quy dinh khac &
day, tit ca cac chat dong phan quang hoc va hén hop cta né, bao gdbm hdn hop

raxemic, dugc bao ham trong sang ché.

Nhu dugc ding & day, thuat ngit “chit dong phan” dé cap dén cac hop chit
khéc nhau c6 cting cong thirc phan ttr nhung khéac nhau vé cach sip xép va cdu hinh
nguyén tir. Ngoai ra, nhu duoc sir dung & déy, thuat ngit “chit dong phan quang hoc”
hodc “chit ddng phén lap thé” dé cap dén bét ky chit dong phan nao trong s céc cdu
hinh ddng phan 1ap thé khac nhau ma c6 thé ton tai dbi voi hop chét nhét dinh theo
sang ché va bao gdm céc chat ddng phan hinh hoc. Phan tt thé duge hiéu 1a co thé
dwoc gin vao tim khong dbi xtmg cia nguyén tir cacbon. Thuét ngit “khong d6i xtung”
dé cap dén cac phén t ¢6 dic tinh 1a khong thé dit chdng khit 1én phan anh guong cua
chung, trong khi thuat ngit "d6i xtimg" dé cap dén cac phén tir ma c6 thé dit chong khit
1én phéan 4nh guong cia ching. Vi vay, sang ché bao gdm céc chét ddng phan dbi anh,
chat déng phan khong d6i quang hoidc raxemat ctia hop chét. “Cac chét ddng phan dbi
anh” 12 mot cip chit ddng phan 1ap thé ma anh guong cua chung khéng thé dat chong
khit 1én nhau. Hon hop 1:1 ctia mét céip chét dong phan d6i anh 14 hdn hop “raxemic”.
Thuat ngit ndy dwgc ding dé xac dinh hdn hop raxemic khi thich hop. “Chit dong
phan khong dbi quang” 1a chét ddng phan 14p thé c6 it nhét hai nguyén tir khong dbi
xing, nhung ching khong phai 4nh guong cua nhau. Hoa lap thé tuyét ddi dugc xéc
dinh theo h¢ thong Cahn- Ingold- Prelog R-S. Khi hop chit 1a chit ddng phan déi anh
tinh khiét, héa 1p thé & mbi cacbon khong dbi xtmg c6 thé dugc x4c dinh bing R hodc
S. Céc hop chit duoc phén giai ma cAu hinh tuyét ddi ctia chung khong dugc biét 15 co
thé dugc x4c dinh (+) hodc (-) phu thudc vao hudng (quay phai hodc quay tri) ma
ching 1am quay 4nh sang phan cuc phing & budc séng cua vach natri D. Cac hop chit
duge mo ta & ddy c6 thé chira mot hodc nhidu tim khong déi xtng va do d6 c6 thé sinh
ra cic chat déng phan ddi anh, cac chét ddng phan khong dbi quang, va cic dang chét
ddng phan 1ap thé khac ma c6 thé dugc xac dinh, v& mit héa 1ap thé tuyét déi, nhu 1

(R)- hoic (S)-. Néu khong c6 d& xuét khac & day, sang ché dugc hiéu 1a bao gbm tat ca
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cac chat ddng phén c6 thé nhu vdy, bao gdbm hdn hgp raxemic, cac dang tinh khiét
quang hoc va cac hdn hop trung gian. Cac chét ddng phan hoat quang (R)- va (S)- ¢
thé dugc diéu ché bang cach sir dung synthon khéng d6i xtimg hodc chét phan tng

khong d6i ximg, hoic dugc phan giai bang cach st dung cac k§ thudt thong thuong.
Néu hop chét chira lién két doi, phén tir thé ¢6 thé c6 cdu hinh E hoic Z.

Néu hop chit chua xycloalkyl khong duoc thé, phan tir thé xycloalkyl ¢6 thé c6

cau hinh cis- ho#c trans-.

Bit ky nguyén tir khong di xtng nao (vi du nguyeén tir cacbon hodc nguyén tir
tuong tw) clia hop chét theo sang ché c6 thé c6 mit trong raxemic hodc dugc lam giau
chit ddng phan d6i anh, vi du cAu hinh (R)-, (S)- hodc (R,S)-. Theo cac phuong an
nhit dinh, mdi nguyén tir khong ddi xtmg c6 it nht 50% lwong du chét ddng phan ddi
anh, it nhat 60% lugng du chit déng phan dbi anh, it nhit 70% luong du chit ddng
phan déi anh, it nhit 80% lugng du chit ddng phan déi anh, it nhit 90% lwong du cht
ddng phan d6i anh, it nhit 95% lwong du chit déng phan déi anh, hoic it nhit 99%
lwong du chit ddng phan dbi anh & dang c4u hinh (R)- hoic (S)-. Cac phan tir thé & cac
nguyén tir chira céc lién két chua bdo hoa c¢6 thé, néu c6, xuit hién & dang cis- (Z2)-

hodc trans- (E)-.

Theo @6, nhu dugc sir dung & ddy, hop chét theo sang ché c6 thé & mot trong sb
céc dang nhu chit ddng phén, chit ddng phan quay, chit ddng phén atropisome, chit
hé bién hodc hdn hop cia ching, vi du, & dang chéat dong phén (cis hodc frans) hinh
hoc gin nhu tinh khiét, chit ddng phan khong dbi quang, chit ddng phan quang hoc

(thé dbi quang), raxemat hogc hdn hop ciia chung.

B4t ky hdn hop hinh thanh nao cia cc chit ddng phan déu c6 thé tach duge
trén co s sy khéc biét Iy-hoa ciia cac thanh phén, thanh cac chat ddng phan hinh hoc
hodc quang hoc tinh khiét hodc gin nhu tinh khiét, cac chét ddng phan khong dbi
quang, raxemat, bing phuong phédp ching han nhu sic ky va/hodc két tinh phéan doan.

B4t ky raxemat hinh thanh nao ctia san phim cubi cing hodc chét trung gian
déu c6 thé duge phan giai thanh thé d8i quang quang hoc bang cic phuong phap da

biét, vi du, bang cach tach cac mubi ddng phan khéng dbi quang cia chung, thu duogc
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nh¢ axit hodc bazo hoat quang, va giai phong hop chét axit hoic bazo hoat quang. Cu
thé, gbc bazo vi viy c6 thé dugc st dung dé phéan giai cac hop chit theo sang ché
thanh thé d6i quang quang hoc ctia chiing, vi dy, bang phuong phap két tinh phan doan
mudi ma duoc tao thanh tir axit hoat quang, vi du, axit tartaric, axit dibenzoyl tartaric,
axit diaxetyl tartaric, axit di-O,0'-p-toluoyl tartaric, axit mandelic, axit malic hodc axit
camphor-10-sulfonic. C4c san phdm raxemic cling c¢6 thé dugc phan giai bang phuong
phap sic ky khong abi ximg, vi dy, sic ky 1ong 4p suit cao (HPLC - high pressure
liquid chromatography) sir dung chét hap phu khéng d6i xtmg.

Tuy thudc vao dinh nghia phan tir thé, hop chét c6 cong thire T ¢6 thé xuét hién
& nhiéu dang hd bién khac nhau. T4t ca cic dang hd bién ciia hop chét c6 cong thure [

dugc bao ham trong sang ché.

Nhu dugce sir dung & ddy, cac thuit ngit “mubi” hodc “cac mubdi” dung dé chi
mubi cong axit hodc mubi cdng bazo clia hgp chét theo sang ché. “Cac mudi” bao gbdm
cu thé 13 “cac mudi duge dung”. Thuat ngit “c4c mudi dugc dung” ding dé chi cac
mubi ma gitt lai dugce hiéu qua sinh hoc va dic tinh ctia hop chét theo séng ché va,
thuong khong dwgc mong mudn vé mit sinh hoc hodc mit khac. Hop chét theo sang
ché c6 kha ning tao thanh cic mudi axit va/hodc bazo nhd sy ¢6 mit ciia cdc nhom

amino va/hodc carboxyl hodc cdc nhom tuong tu.

Cac mubi cdng axit dugce dung c6 thé dugc tao thanh tir céc axit vo co hodc axit
hitu co, vi du, cac mubi axetat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, clorua/hydroclorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluceptat, gluconat, glucuronat,
hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, naphtoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydro phosphat/dihydro
phosphat, polygalacturonat, propionat, stearat, suxinat, sulfosalixylat, tartrat, tosylat

va trifloaxetat.

Céc mudi c6 thé duge din xuit tr cac axit vO co nhu axit clohydric, axit

bromhydric, axit sulfuric, axit nitric, axit phosphoric, va axit twong tur.
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Cac mudi co thé dugc din xuit tir cac axit hitu co nhu axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit
fumaric, axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit sulfosalixylic, va axit twong ty. Cac mudi cong

bazo dugc dung c6 thé duoc tao thanh tir bazo v6 co va hitu co.

Cac mudi c6 thé duge dan xuat tir cac bazo vo co, vi du mudi amoni va mudi
clia cac kim loai tir ¢ot I dén XII cta bang hé thong tudn hoan. Theo cic phwong 4n
nhat dinh, cac mudi dugc dan xuét tir natri, kali, amoni, canxi, magie, sit, bac, kém, va

dong; cac mudi dic biét thich hgp bao gom mudi amoni, kali, natri, canxi va magie.

Céac mudi ¢6 theé duge dan xuat tir cac bazo hitu co nhu cdc amin bac mot, bac
hai va bac ba, cac amin dugc thé bao gom amin duoc thé tw nhién, amin vong, nhua
trao doi ion bazo, va twong ty. Mot sd amin hiru co bao gom isopropylamin, benzathin,

cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin va trometamin.

Cac mubi duoc dung theo sang ché co thé duoc tdng hop tir gbc axit hodic bazo,
bing cic phuong phap héa hoc thong thudng. N6i chung, cac mudi nhu viy c6 thé
dugc didu ché bang cach cho cac dang axit ty do ctia hop chit phan tng véi lugng cén
béng hoa hoc clia bazo thich hgp (nhu 14 Na, Ca, Mg, hodc K hydroxit, cacbonat,
bicacbonat hoic twong tur), hodc bang cach cho cac dang bazo tu do ctia hop chét phan
ng véi lugng cin bang hoéa hoc cia axit thich hgp. Céc phan ting nhu viy thong
thuong dugc thyc hién trong nuéc hodc trong dung mdi hitu co, hodc trong hdn hop
cua ca hai. Noi chung, viéc sir dung moi truong khong chira nude nhu ete, etyl axetat,
etanol, isopropanol, hodc axetonitril 1a dugc mong mudn, néu c6 thé ap dung. Danh
sach cac mudi cong phu hop ¢6 thé duoc tim thdy, ching han trong “Remington's
Pharmaceutical Sciences”, 4n ban 14n thir 20, Mack Publishing Company, Easton, Pa.,
(1985); va trong “Handbook of Pharmaceutical Salts: Properties, Selection, and Use”
tac gia Stahl va Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Khi ca nhém bazo va nhém axit xuit hién trong ciing mot phén tir, hop chét

theo sang ché ciing c6 thé tao thanh mudi ndi, vi dy, cac phén tir ludng tinh.
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Bit ky cong thirc nao dugce dua ra & day ciing nhim thé hién cac dang khong
duge ddnh ddu ciing nhw cac dang duge danh ddu ddng vi ciia hop chét. Céc hop chit
ddng vi danh d4u c6 céu tric dugc md ta bing cong thire duge duara & day ngoai trir
mdt hodc nhiéu nguyén tr duge thé bang nguyén tir c¢6 nguyén tir khdi hoac s khéi
dli(_yc chon loc. Vi du vé& cac chét déng vi co thé duoc tich hgp vao cac hop chét cua
séng ché bao gdm, ddng vi hydro, cacbon, nito, oxy, phospho, flo, va clo, twong tng
nhu 1a °H, °H, 'C, *C, "*c, PN, "®g *'p, ®2p, ¥, 3Cl, 1. Sang ché bao gdm cic hop
chét duge danh diu déng vi khac nhau nhu dugc x4c dinh & day, vi du céc hop chét
ddng vi phoéng xa, nhu 13 *H va "C, hoic ¢6 mit ca cac hogp chét dong vi khong phong
xa, nhu 1a *H va *C. Cac hop chét dugc danh du dong vi nhu vay rét hitu ich trong
nghién ctru chuyén héa (voi *C), nghién ctru dong hoc phan tmg (v6i *H hoic *H
chfmg han), k§ thuét phat hién hodc x 1y hinh anh, vi du nhu ky thuat chup cat 16p
nh¢ phat xa positron (PET) hodc chup cit 16p bing buc xa don photon (SPECT) bao
gdm cac khao nghiém phan phdi vao mé thudc hoic co chit, hodc trong xa tri cho
bénh nhan. Cu thé, dong vi '°F hodc hop chit dugc danh diu c6 thé dic biét phit hop
& nghién ctru PET hodc SPECT. Hop chét dugc danh déu ddng vi ¢6 cong thuc (I) néi
chung c6 thé dugc didu ché bang céc ky thuat thong thuong da biét dbi voi ngudi co
hiéu biét trong linh vuc nay hodc bing quy trinh twong tw véi quy trinh duge mo ta
trong phan Vi du va Diéu ché di kém bang céach sir dung céc chit phan tng duoc danh

du ddng vi thay cho c4c chit phan tmg khong dugce danh ddu dugc st dung trudc day.

Hon nita, sy thé bing cac ddng vi ngng hon, dic biét 1a doteri (tirc 13, H hay D)
c6 thé dem lai loi ich diéu tri nhét dinh do sy én dinh chuyén héa 16n hon, vi du tang
chu ky béan rd in vivo hodc giam lidu yéu ciu hodc cai thién chi s didu tri. Nén hiéu
ring, doteri trong diéu kién ndy duge coi nhu mot phan tir thé coa hop chat ¢6 cong
- thirc (I). Néng d0 cua déng vi ndng hon nay, cu thé 1a doteri, c6 thé duge xéc dinh nho
hé s do giau ddng vi. Thuat ngit "hé sb do gidu ddng vi" nhu duge sir dung & day cé
nghia 1a ti 1¢ gitra d0 giau cua dé)ng vi d6 va d9 giau tu nhién ctia mot déng vi cu thé.
Néu phan tir thé cia hop chét theo sang ché dugc biéu thi 1a doteri, hop chét d6 co hé
s6 d¢ gidu ddng vi dbi v6i mdi nguyeén tir doteri duoc chi dinh it nhat 12 3500 (52,5%
két hop doteri & mdi nguyén tir doteri dugc chi dinh), it nhit 4000 (60% két hop
doteri), it nhat 4500 (67,5% két hop doteri), it nhat 5000 (75% két hop doteri), it nhét
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5500 (82,5% két hop doteri), it nht 6000 (90% két hop doteri), it nhit 6333,3 (95%
két hop doteri), it nhit 6466,7 (97% két hop doteri), it nhét 6600 (99% két hop doteri),
hoc it nhat 6633,3 (99,5% két hop doteri).

Solvat dugce dung theo sang ché bao gdm céc solvat trong d6 dung moi trong

qué trinh két tinh c6 thé duoc thé déng vi, vi du D,0, dg-axeton, dg-DMSO.

Hop chit theo sang ché ma chira cac nhém c6 kha nang hoat dong nhu 13 chét
nhudng va/hodc chit nhén lién két hydro thi ¢6 kha ning tao thanh cic dong tinh thé
Vi cac chit tao ddng tinh thé thich hop. Cac ddng tinh thé nay c6 thé duoc didu ché tir
hop chét c¢6 cong thire (I) bing cc quy trinh tao thanh ddng tinh thé da biét. Cac quy
trinh nhu vy bao gdm nghién, nung néng, ddng thing hoa, ddng néng chay, hodc cho
hop chét c6 cong thire 1 tiép xtic trong dung dich véi chét tao ddng tinh thé trong diéu
kién két tinh va phan 14p ddng tinh thé dugc hinh thanh tir d6. Chét tao ddng tinh thé
thich hgp bao gém céc chit dugc mé ta trong cong bd don sang ché qudc té s6 WO
2004/078163. Do d6, sang ché con d& xuét cac ddng tinh thé chira hop chit ¢6 cong
thac (I).

Séang ché ciing mé ta cac tién dugc chét cia hop chit theo sdng ché ma c6 thé
chuyén hoa in vivo thanh hop chét theo sang ché. Tién dugc chét 1a hop chét hoat
dong hodc khong hoat dong, c6 thé bién ddi v& mit hoa hoc thanh hop chét theo sang
ché théng qua hoat dong sinh ly in vivo, ching han nhu thuy phén, trao dbi chéit va
hoat dong tuong tw, sau khi cho d6i twgng ding tién dugc chit. Su phu hop va cac k¥
thudt lién quan dén bao ché va st dung cac tién dugc chit déu dugc ngudi c6 hidu biét
trong linh vuc nay biét r&. Tién dugc chét v& mit khai niém c6 thé duoc chia thanh hai
nhom khoéng han ché, tién duoc chit 1a chét tién sinh hoc va tién duogc chat 1a chit
mang. Xem “The Practice of Medicinal Chemistry, Ch. 31-32 (Ed. Wermuth,
Academic Press, San Diego, Calif., 2001)”.

Ngoai ra, hop chét theo sang ché, bao gdm mudi cia ching, ciing ¢6 thé thu
duogc & dang hydrat clia chiing, hodc bao gdm céc dung méi khac duoc sir dung dé két
tinh ching. Hop chét theo sang ché, tu no hodc nh¢ tac dong, co6 thé tao thanh solvat
v6i cdc dung mdi duge dung (bao gdm nude); vi véy, c6 thé xem nhu sang ché bao

ham ca dang dugc solvate héa va khong dugc solvate hoa. Thuat ngit "solvat" ding dé
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chi phitc phan tir ctia hop chét theo sang ché (bao gdm cac mudi dugc dung cda no)
v6i mot hodc nhiéu phén tir dung modi. Cic phén tir dung méi nhu vy dugc st dung
rong rdi trong linh vuc dugc phém, chung duoc nhan dinh 14 vo hai ddi véi nguoi
nhén, vi dy, nuéc, etanol, va twong tu. Thuft ngit "hydrat" ding dé chi phtirc ma trong
do6 phan tir dung méi 1a nuée. Hop chét theo sang ché, bao gdm mudi, hydrat va solvat

ctia chung, ty n6 hodc nhd tac dong c¢6 thé tao thanh cac chit da hinh.

Céc phan tir thé duge wu tién, pham vi clia c4c gia tri tinh bing sb dugc vu tién
hodc pham vi dugc wu tién cla cac gbe c6 mit trong hop chét c6 cong thirc I va cac
hop chit trung gian tuong (mg dwgc dinh nghia duéi ddy. Dinh nghia vé phan tir thé 4p
dung cho céc san phdm cubi ciing nhu cac chit trung gian twong tmg. Pinh nghia vé
phén tir thé c6 thé duge két hop tity ¥, vi du phan tir thé dugc wu tién R, va dic biét 1a

phan tir thé dugc wu tién R,.

Céc phan tir thé dugc vu tién, pham vi clia cac gia tri tinh bang so dwoc wu tién
hodc pham vi dugc wu tién cia cac goc c6 mit trong hop chét c6 cong thirc I, ma duge

md ta dudi day, cling dugc wu tién dbi véi hop chat c6 cong thire I-1 hogc 10-1.

Theo mot phuong 4n, sang ché dé xudt hop chét ¢6 cong thire I hogic mudi cua

no, trong d6 A 1a phenyl.

Theo sang ché, hop chét c6 cong thire I hodc I-1, hodc mubi cua né trong d6 A
1a phenyl nghia 13 hop chét c6 cong thire I trong d6 vong A, véi cac phén tir thé R1 va
R2 nhu duge xac dinh & day, 1a gbc ¢6 cong thirc A0 trong d6 hai nguyén tir cacbon
duoc danh d4u bang diu hoa thi (*) bidu thi vi tri trong d6 gbc nay dugc liéh két trong

cong thire I.

(R)m
R1

A0

Vi vay, theo mét khia canh, sang ché dé cap dén hop chét ¢6 cong thirc 10:
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hodc mubi cua no, trong do R1, R2, R3, R4, B1, m va n 13 nhu duge xac dinh & day.

Vi vy, theo mot khia canh, sang ché dé cap dén hop chét c6 cong thirc 10-1:

10-1,
hodc mubi cua no, trong d6 Ry, Ry, R3, R4, By, m va n 1a nhu duge xac dinh & day.

Theo mét phwong 4n, sang ché d& xuét hop chit c6 cong thirc T hodc mudi cua

no, trong do A la pyridyl.
Theo mot phwong 4n, sang ché d& xudt hop chét co cdng thire T hoic mubi cia
no, trong d6 A 1a Al:

*

(R
N~ »

Ri AL

trong d6 Al dugc ngung tu thong qua hai nguyén tir cacbon dugc danh diu bang diu

hoa thi.
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Theo mot phuong 4n, sang ché dé xuit hop chit c6 cong thirc I hodc mubi ctia

no, trong d6 A la A2:

A2,

trong d6 A2 dugc ngung ty thong qua hai nguyén tir cacbon dugc danh diu bing du
hoa thi.

Theo mdt phuong 4n, sang ché dé xuit hop chit ¢6 cong thire I hodc mubi cia
no, trong d6 A 1a A3:

N

*

(Ro)m
=«

R, A3,
trong d6 A3 duoc ngung tu thong qua hai nguyén tir cacbon dugc déanh déu bang diu

hoa thi.

Theo mdt phuong 4n, sang ché @& xuit hop chit c6 cong thirc I hodc mubi cia

no, trong d6 R; 1a -X;-Rs; hodc -X,-B,.

Theo mdt phuong 4n, sang ché @& xuit hop chit c6 cong thirc T hodc mudi cia

no, trong d6 R, 1a -X,-B,.

Theo mdt phwong 4n, sang ché d& xut hop chit c6 cong thirc I hodc mudi cia

no, trong d6 R, 1a -X,-B,, trong d6 X, 1a lién Kkét.

Theo mdt phuong 4n, sang ché @& xudt hop chit c6 cdng thire T hodic mudi cia
no, trong d6 R 1a -X,-B,, trong d6 X, 1a lién két va B, 1a hé théng vong mot vong no
c6 ba dén bay canh, c6 thé chua tir 1 dén 4 nguyén tur khéc loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé thdng vong c6 thé 14n lugt duge thé mot 1an hogc nhiéu lan

bing R;

-19-



21607

mdi Rg doc lap 1a halogen, hydroxy, xyano, Cj_alkyl, Ci.4halogenalkyl, C;_jalkoxy,

hodc C;4halogenalkoxy; hodc hai Re trén cliing nguyén tir ciia vong déu 1a oxo.

Theo mdt phuong én, sing ché dé xuét hop chét c6 cong thuce I hoac.muc‘)i cla
nd, trong d6 R; 1a -X,-B,, trong d6 X, 1a lién két va B, 1a Cj.¢xycloalkyl ma c6 thé
dugc thé mot 1an hodc nhiéu lan béng Rg; mdi Rg doc 1ap 1a halogen, hydroxy, xyano,

Ci.salkyl, C_4halogenalkyl, Cy4alkoxy, hodc Ci_shalogenalkoxy.

Theo mdt phwong én, sang ché d& xudt hop chit c6 cong thirc I hodc mudi cia
no, trong do R, 1a -X,-B,, trong d6 X, 13 lién két va B, l1a hé théng vong thom ¢6 nam
dén sau canh, c¢6 thé chtra tir 1 dén 4 nguyén ttr khac loai dugc chon tir nito, oxy va luu
huynh, trong d6 hé thong vong c6 thé 1an lugt duge thé mdt 14n hodc nhiéu lan bing
Rg; mdi R doc 1ap 1a halogen, hydroxy, xyano, Cj.alkyl, C;shalogenalkyl, C;.
salkoxy, hodc C;_4shalogenalkoxy.

Theo mot phuong 4n, sang ché d& xuit hop chit c6 cong thure I hoac‘muc‘)i cua
no, trong d6 R; 1a -X,-B,, trong d6 X, 14 lién két va B, 14 pyridyl ma c6 thé duoc thé
mat 1an hoic nhidu lan bang Re; mdi R doc lap 1a halogen, hydroxy, xyano, C;_salkyl,

Ci.shalogenalkyl, C;_salkoxy, hodc C;_shalogenalkoxy.

Theo mot phuong 4n, sang ché d& xuit hop chit c6 cong thire I hodc mudi coa
no, trong d6 m 13 0, 1 hodc 2 va mdi R, ddc lap 1a halogen, Cy_4alkyl; C;_4halogenalkyl;
Ci.salkoxy; C;.shalogenalkoxy hodc Cs¢xycloalkyl.

Theo mdt phwong 4n, sang ché dé& xuit hop chit co cong thirc T hodc mubi cia

no, trong dé m 1a 0.

Theo mdt phwong 4n, sang ché d& xuit hop chit c6 cong thirc I hodc mudi ctia
no, trong d6n 13 0, 1 hozic 2 va mdi Ry doc 14p 1a halogen, C;_jalkyl; Cy_shalogenalkyl;
Ci.salkoxy; C;shalogenalkoxy hodc C;¢xycloalkyl. '

Theo mdt phuong 4n, sang ché dé xuét hop chét co cong thirc I hoic mudi cia

no, trong dé n 1a 0.
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Theo mét phwong 4n, sang ché d& xuét hop chét c6 cong thirc I hodc mudi cua
no, trong dé6 R4 1a hydro, halogen, Cjalkyl; Ci4halogenalkyl; Cjjalkoxy; C;.
shalogenalkoxy hodc C;_ gxycloalkyl.

Theo mdt phuong 4n, sang ché d& xuét hop chit c6 cong thirc I hoic mubi cua

no, trong dé Ry 13 hydro.

Theo mdt phuong 4n, sang ché d& xuit hop chét c6 cong thirc I hodc mubi cua

no, trong d6 B, 1a phenyl, ma c6 thé dugc thé mot 14n hodc nhiéu 1dn bé‘mg R7.

Theo mdt phuong 4n, sang ché d& xuét hop chit c6 cong thirc I hoic mubdi cia
no, trong d6 B 1a phenyl, ma c6 thé dwoc thé mot 14n hodc nhidu 13n bang Ry; va trong
d6 mdi R, doc 18p 1a halogen, xyano, hydroxy, amino, C;_4alkyl; Ci.shalogenalkyl; C,.
shydroxyalkyl; C;_saminoalkyl; Cr.alkylamino-C; 4alkyl;  di-(C;.4alkyl)amino-C,.
salkyl;  Cpsalkoxy-Cy4alkyl, C,4alkenyl, Cyhalogenalkenyl, C,jalkinyl, C,.
shalogenalkinyl, C;jalkoxy, Cr4alkoxy-Cy4alkoxy, Cjshalogenalkoxy, Ciqalkyl-
amino; di-(Cy4alkyl)amino, Ci_4alkoxycacbonyl, hoic hé théng vong mot vong cé ba

dén bay canh ma c6 thé 1a vong thom, khéng thom no hodc khong no va ¢ thé chua tir

1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng

vong ¢6 thé 1an luot duge thé mot 1dn hogc nhidu 1in bing Rg; mdi Rg doc lap la

halogen, hydroxy, xyano, Cjalkyl, Ci.shalogenalkyl, Cjjalkoxy, hoic C,.

shalogenalkoxy; hodc hai Rg trén ciing nguyén tir cia vong déu 13 oxo.

Theo mét phuong 4n, sdng ché dé xuét hop chét c6 cong thirc I hodc mubi cia
no, trong d6 By 1a phenyl, ma cé thé dugc thé mot 1an hoic nhiéu 14n béng R7; va trong
d6 mdi R; doc lap 1a halogen, Cj.salkyl; Cy4halogenalkyl; C.salkoxy-C salkyl, Cy.
salkoxy, Cy_salkoxy-C;alkoxy hodc Cs.gxycloalkyl.

Theo mét phuong 4n, sang ché dé xuét hop chit c6 cong thirc I hoic mudi cia
no, trong d6 By 1a hé théng vong thom c6 nim dén sdu canh, chtra tir 1 dén 4 nguyén
ttr khéc loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an

lugt duoce thé mot 14n hodc nhiéu 1an béng R;.

Theo mét phuong 4n, sang ché dé xuét hop chit c6 cong thire I hodic mudi ctia

no, trong d6 B, 1a hé thong vong thom c6 ndm dén séu canh, chtta tir 1 dén 4 nguyén
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tr khéc loai duge chon tir nito, oxy va luu huynh, trong d6 hé thdng vong c6 thé 1an
luot duge thé mot 1an hoic nhiéu 14n be°1ng R7; va trong d6 mdi R, doc 1ap 1a halogen,
xyano, hydroxy, amino, C,.4alkyl; C;.4halogenalkyl; C,_4hydroxyalkyl; Cj.4aminoalkyl;
Ci.alkylamino-Cyalkyl;  di-(Cy.4alkyl)amino-C_4alkyl; Ciqalkoxy-Cy4alkyl, C,.
salkenyl, C,_shalogenalkenyl, C,alkinyl, C,4halogenalkinyl, Ci.4alkoxy, C;_jalkoxy-
Ci.4alkoxy, C.shalogenalkoxy, C;.4alkyl-amino; di-(C,.salkyl)amino, C.
salkoxycacbonyl, hogc hé thdng vong mot vong c6 ba dén bay canh, c6 thé 1a thom, no
hodc khong no khong thom va ¢6 thé chua tir 1 dén 4 nguyeén tr khac loai dugc chon
tir nito, oxy va luu huynh, trong d6 hé thdng vong c¢6 thé 1an luot dugc thé mdt 1an
hodc nhiéu 1an b%lng Rg; mdi Ry doc 1ap 1a halogen, hydroxy, xyano, C;.alkyl, C;.
shalogenalkyl, Cyalkoxy, hodc C;.shalogenalkoxy; hodc hai Rg trén cling nguyén tir

cuia vong deu la oxo.

Theo mot phuong 4n, sang ché dé xuét hop chét co cong thire T hodc mudi cia
né, trong d6 B, 13 hé thng vong thom c6 nim dén sau canh, chia tir 1 dén 4 nguyén
tir khéc loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an
lrot duge thé mot 1an hodc nhiéu 14n béng R7; va trong d6 mdi R, doc 1ap 1a halogen,
Ciaalkyl; Cyg4halogenalkyl; Cj4alkoxy-Ci4alkyl, Cjsalkoxy, Cp.4alkoxy-C4alkoxy
hodc Cs¢xycloalkyl.

Theo mot phuong 4n, sang ché dé xuét hop chét co cong thirc T hodc mubi cua
néd, trong d6 B, 1a hé thdng vong thom c¢6 nam canh, chira tir 1 dén 4 nguyén tir khac
loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong ¢6 thé 14n lugt duge

thé mot 14n hodc nhiéu 14n bing R;.

Theo mdt phuong 4n, sang ché dé xuét hop chét c6 cong thuc 1 hoic mubi cia
né, trong d6 B, 1a hé théng vong thom c¢6 nam canh, chta tir 1 dén 2 nguyén tr nito,

trong d6 hé thdng vong ¢6 thé 14n lugt dugc thé mot 1an hodc nhidu 14n bang Rj.

Theo mot phuong 4n, sing ché dé xuét hop chét c6 cong thuce I hodc mudi cia

no, trong d6 B, 1a imidazol-1-yl, ma c6 thé duoc thé mot 1an hodc nhiéu 1an béng R;.

Theo mdt phuong 4n, sang ché dé xuét hop chét c6 cong thuc I hodc mudi cia

nod, trong d6 B; 13 imidazol-1-yl, ma c6 thé dugc thé mot 1an hodc nhiéu 1An béng R7;
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va trong d6 mdi R; doc lap la halogen, xyano, hydroxy, amino, Cjalkyl; C;.
shalogenalkyl; C,shydroxyalkyl; C;4aminoalkyl; Ci.salkylamino-Cy_4alkyl; di-(C,.
salkyl)amino-Cy_salkyl; Ci4alkoxy-Cj4alkyl, C,salkenyl, C,.shalogenalkenyl, C,.
salkinyl, C,_4halogenalkinyl, Cy_4alkoxy, Ci.4alkoxy-C;_4alkoxy, Cishalogenalkoxy, C;.
salkyl-amino; di-(C;4alkyl)amino, Ci.4alkoxycacbonyl, hodc hé théng vong mot vong
c6 ba dén bay canh ma c6 thé 1a thom, no hogc khong no khong thom va c6 thé chia
tir 1 dén 4 nguyén tir khac loai duge chon tir nito, oxy va luu huynh, trong d6 hé théng
vong c6 thé 1an lugt duoc thé mot 14n hodc nhidu 13n béng Rg; mdi Ry doc lap 1a
halogen, hydroxy, xyano, Cjjalkyl, Ci4halogenalkyl, C;4alkoxy, hoic C,.

shalogenalkoxy; hodc hai R trén cling nguyén tir cia vong déu 1a oxo.

Theo mt phwong 4n, sang ché dé xuét hop chit c6 cong thire I hoic mudi cia
no, trong d6 B, 1a imidazol-1-yl, ma c6 thé duoc thé mot 14n hodc nhiéu 1an bﬁng R7;
va trong d6 mdi R, doc lap 1a halogen, C,.4alkyl; Cjshalogenalkyl; Cy.4alkoxy-C.
salkyl, Cy_salkoxy, Cy.4alkoxy-C;4alkoxy hodc Cs.¢xycloalkyl.

Theo phuong 4n E1, sang ché dé xuét hop chit ¢6 cong thirc I hoic mudi cua

no, trong do:

A 1a phenyl;

R; 14 -X,-B,, trong d6 X, 13 lién Két;

B, 1a C3¢xycloalkyl ma c6 thé dugc thé mot 14n hoic nhidu 1in béng Re;

hodc B; 1a h¢ thdng vong thom ¢6 nim dén sdu canh ma c6 thé chira tir 1 dén 4 nguyén
tir khac loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong co thé 1an

lwot duge thé mot 1an hodc nhidu 1in bé‘mg Rg;

mdi Rg doc lap 1a halogen, hydroxy, xyano, C;.4alkyl, C;_4halogenalkyl, Ci.4alkoxy,
hodc C;_shalogenalkoxy;

m 13 0, 1 hoac 2;

mdi R, ddc lap 1a halogen, C;.salkyl; Cy_shalogenalkyl; Cy_4alkoxy; C;.shalogenalkoxy
hodc Cs.gxycloalkyl,;
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nla 0, 1 hodc 2;

mdi R; doc 14p 1a halogen, C;4alkyl; C;4halogenalkyl; Ci.4alkoxy; C;.shalogenalkoxy
hodc C;¢xycloalkyl;

Ry 1a hydro, halogen, C,4alkyl; C;_4halogenalkyl; Ci.salkoxy; Cy_shalogenalkoxy hoic
C;.¢xycloalkyl;

B, 1a hé théng vong thom c¢6 nam dén séu canh, chira tlr 1 dén 4 nguyén tir khac loai
dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an luot dugc thé

mot 1an hodc nhiéu 1an bang Ry;

va trong d6 mdi R; doc 18p 1a halogen, Cyalkyl; C;shalogenalkyl; C;.4alkoxy-C,.
salkyl, C;4alkoxy, C;_4alkoxy-C.4alkoxy hodc Cs.exycloalkyl.

Theo mot phuong 4n ciia E1, sang ché dé xuét hop chit c6 cong thire I hodc mubi cla

no, trong d6 R, 1a -X,-B,, trong d6 X, 1a lién két;
B, 1a C3.¢xycloalkyl ma c6 thé dugc thé mot 1an hoic nhiéu lan br?lng Rs;

mdi Rg ddc 1ap 1a halogen, hydroxy, xyano, C,alkyl, C,shalogenalkyl, C;.alkoxy,
hodc Cj.shalogenalkoxy.

Theo modt phwong 4n cia El, sang ché d& xudt hop chét ¢6 cong thire I hogc

mudi cta nd, trong d6 Ry 1a -X,-B,, trong d6 X, 1a lién két;

B, 13 h¢ thdng vong thom c6 nam dén sdu canh ma c6 thé chia tir 1 dén 4 nguyén tr
khac loai dugc chon tir nito, oxy va luu huynh, trong d6 hé thdng vong c6 thé 1an luot

dugc thé mot 14n hodc nhidu 1an bing Rg;

mdi Ry ddc 1ap 1a halogen, hydroxy, xyano, Cy4alkyl, Cy4halogenalkyl, Cy4alkoxy,
hodc Ci.shalogenalkoxy.

Theo mt phuong 4n cia El, sang ché d& xut hop chét c6 cong thire I hoac

mudi cta no, trong do:

m 1a 0, 1 hodc 2;
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mdi R, ddc 14p 1a halogen, C.4alkyl; C;4halogenalkyl; Cialkoxy; C;.4halogenalkoxy
hodc C;_gxycloalkyl;

nla0; va,
R4 14 hydro.

Theo mdt phuong an cua El, sing ché dé xudt hop chit co cong thire T hoac
mubi cia no, trong d6 B, 1a imidazol-1-yl, ma c6 thé duoc thé mot 1an hoidc nhiéu 1an
béng Ry; va trong d6 mdi R, ddc lap 1a halogen, Cj.4alkyl; Cy4halogenalkyl; C;.
salkoxy-Cyalkyl, Cyalkoxy, C;4alkoxy-C.4alkoxy hodc C;.¢xycloalkyl.

Theo phuong 4n E1-1, sang ché dé xut hop chét c6 cong thace I hodc I-1, nhu

dugc xéc dinh & day, trong do:

A 1a phenyl;

R; 1a halogen; xyano; —X;-Rs; hoic —X,-B,;

X; duoc chon tir lién két; cacbonyl va oxy; t6t hon néu 14 lién Két;

Rs 1a Cypealkyl; Cy.¢halogenalkyl; C;.¢hydroxyalkyl; Cy4alkoxy-C,¢alkyl; Cj.4alkoxy-
Ci4alkoxy-Cjealkyl;  di(Cy-4alkyl)amino-C.salkyl; aminocacbonyl-Cgalkyl; C,.
galkenyl; C,_¢alkinyl;

X, 1a lién két;

B, 12 hé thdng vong mot vong ¢6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong cd thé 1an luot duoc thé mot 1an hodc nhiéu 1an
bing Re;

mdi R doc 1ap 1a halogen, hydroxy, xyano, Cjalkyl, C;.4halogenalkyl, Ci.4alkoxy,

hodc C;.4halogenalkoxy; hodc hai Re trén cliing nguyén tir cia vong déu 1a oxo;
m 1a 0 hodc 1a 1 va R, la halogen hodc C;_4alkoxy;

va,
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nlao.

Theo phuong 4n E1-2, sang ché d& xuét hop chét c6 cong thuc I hodc I-1, nhu

dugc x4c dinh ¢ day, trong do:
A 1a phenyl,

R, 14 -X;,-B,;

X, la lién két;

B, 1a hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khéc loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong ¢ thé 1an lugt dugc thé mdt 1an hoac.nhiéu lan
béing Rg;

mdi Rg dbc lap 1a halogen, hydroxy, xyano, Cj.alkyl, C,shalogenalkyl, Cj.4alkoxy,

hodc C;.4halogenalkoxy; hogc hai R¢ trén ciing nguyén tir ctia vong déu 1a oxo;
m1a 0 hodc 1a 1 va R, ddc 1ap 1a halogen ho#c Cy4alkoxy; va
nlao.

Theo phuong 4n E1-3, séng ché dé xuét hop chét co cong thtrc I hodc I-1, nhu

dugc x4c dinh & day, trong do:

A 1a phenyl;

R; 12 halogen; xyano; -X;-Rs; hodc -X,-By;

X, duogc chon tir lién két; cacbonyl va oxy; tdt hon néu 12 lién Két;

Rs la Cygalkyl; Cyghalogenalkyl; C,¢hydroxyalkyl; C;.salkoxy-Cyalkyl; C;_4alkoxy-
Ci.alkoxy-Cyealkyl;  di(C;-4alkyl)amino-Cy.galkyl; aminocacbonyl-Cgalkyl; C,.
salkenyl; C,_alkinyl;

X, 1a lién két;
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B, 12 hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chua tir 1 dén 4 nguyén tr khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong cb thé 1an luot duoc thé mét 1an hodc nhiéu 1an

béng R;

mdi Ry doc 18p 1a halogen, hydroxy, xyano, C;.alkyl, C;4halogenalkyl, C.4alkoxy,

hodc C;shalogenalkoxy; hodc hai Rg trén ciing nguyén tir ciia vong déu 1a oxo;
m 12 0 hodc 14 1 va R, 1a halogen; va,
nlao.

Theo phuong 4n E1-4, séng ché d& xuit hop chit c6 cong thue I hodc I-1, nhu

dugc xac dinh ¢ day, trong do:
A la phenyl;

R; 13 -X5-B,;

X, la lién két;

B, 1a hé théng vong mdt vong cé ba dén bay canh ma cé thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, OXy
va luu huynh, trong d6 hé théng vong c6 thé 1an luot duoc thé mot 1an hodc nhiéu 1an
béng R;

mdi Rg ddc 1ap 1a halogen, hydroxy, xyano, C;.salkyl, Ci.shalogenalkyl, C,_alkoxy,

hodc C;4halogenalkoxy; hodc hai Rs trén cling nguyén tir ciia vong déu 1a oxo;
m 1a 0 hodc 1a 1 va R, 13 halogen; va
nlao0.

Theo phuong 4n E2-1, sang ché d& xuét hop chit c6 cong thuce I hodc I-1, nhu

dugc xac dinh ¢ day, trong do:
A 1a phenyl;
R, 14 halogen; xyano; -X;-Rs; hoac -X,-B,;
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X, duge chon tir lién két; cacbonyl va oxy; t6t hon néu 1a lién két;

Rs la Cyealkyl; Cy.¢halogenalkyl; Ci¢hydroxyalkyl; C,.4alkoxy-C.galkyl; C;.4alkoxy-
Cisalkoxy-Cyalkyl;  di(C;-salkyl)amino-C;_galkyl; aminocacbonyl-Cy_galkyl; C,.
salkenyl; C,_galkinyl;

X, 1a lién két;

B, 12 h¢ théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khéac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé thdng vong c6 thé 1an luot duoc thé mot 1an hogc nhidu 1an
bing R; |

mdi Ry doc lap 1a halogen, hydroxy, xyano, Calkyl, C.shalogenalkyl, C,_salkoxy,

hodc Cy4halogenalkoxy; hodc hai Re trén cing nguyén tit ciia vong déu 1a oxo;
m la 0;

va,

nlao.

Theo phuong 4n E2-2, sang ché dé xudt hop chét co cong thirc I hoac I-1, nhu

dugc xac dinh & day, trong do:
A 12 phenyl;

Ry 1a -X5-B,;

X, la lién két;

B, 12 h¢ théng vong mot vong c6 ba dén bay canh ma c6 thé 13 thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé thdng vong c6 thé 1an luot dugc thé mdt 14n hodc nhidu 1an
bing Re;

mdi Ry ddc 1ap la halogen, hydroxy, xyano, Cyalkyl, C;4halogenalkyl, Ci.4alkoxy,

hodc C;shalogenalkoxy; hodc hai Re trén cing nguyén tir ctia vong déu 1a oxo;
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m 1a 0;
va,
nlao.

Theo phuong 4n E3-1, sang ché dé xuét hop chit ¢ cong thire I hogc I-1, nhur

duoc xac dinh ¢ day, trong do:

A 12 phenyl;

R; 14 halogen; xyano; -X;-Rs; hoic -X,-B,;

X, dugc chon tir lién két; cacbonyl va oxy; tot hon néu 14 lién két;

Rs la Cyealkyl; Cjghalogenalkyl; Cq.¢hydroxyalkyl; Ci.4alkoxy-Cy_galkyl; C;_4alkoxy-
Ci.4alkoxy-Cygalkyl;  di(Cy-salkyl)amino-Cy_galkyl; aminocacbonyl-Cy_galkyl; C,.
salkenyl; C,_salkinyl;

X, 1a lién két;

B, 1a hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hoac khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tr khac loai duoc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong co thé 1an luot dugc thé mot 1an hodc nhiéu 14n
bing Re;

mdi Ry ddc 18p 1a halogen, hydroxy, xyano, C;.4alkyl, C;_4halogenalkyl, Ci.4alkoxy,

hozc C;4halogenalkoxy; hodc hai Re trén ciing nguyén tir ciia vong déu 12 oxo;
mlal;

R; 1a halogen hodc C_jalkoxy; va,

nlao.

Theo phwong an E3-2, sang ché dé xuit hop chit cé cong thire I hodc I-1, nhu

dugc x4c dinh & day, trong do:

A l1a phenyl;
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R1 la -Xz-Bz;
X, 1a lién két;

B, 1a hé thdng vong mot vong ¢6 ba dén bay canh ma c6 thé 1 thom, no hoic khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén t khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong c6 thé 1an luot duge thé mdt 14n hodc nhiéu 1in
bing R;

mdi Rg doc lap 1a halogen, hydroxy, xyano, C,4alkyl, C.shalogenalkyl, C;_alkoxy,

hodc Cy4halogenalkoxy; hodc hai Re trén cing nguyén tir ctia vong déu 13 oxo;
mlal;

R, 1a halogen hoac C.4alkoxy; va,

nlao.

Theo phuong 4n E3-3, sang ché dé Xuét hop chét c6 cong thire I hodc I-1, nhu

dugc x4c dinh ¢ ddy, trong do:

A 1a phenyl;

R, 1a halogen; xyano; -X;-Rs; hodc -X,-B,;

X; dugc chon tir lién két; cacbonyl va oxy; t6t hon néu 12 lién Két;

Rs 1a Cyealkyl; Cjghalogenalkyl; Cy¢hydroxyalkyl; C;.4alkoxy-C,.galkyl; C,.4alkoxy-
Ci4alkoxy-Cjgalkyl;  di(C;-salkyl)amino-C,_galkyl; aminocacbonyl-Cy_galkyl, C,.
salkenyl; C,_galkinyl;

X, 1a lién két;

B, 14 hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tr khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong co thé 1an luot dugc thé mot 1an hoic nhiéu lan
bing R;
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mdi Ry doc 1p 1a halogen, hydroxy, xyano, C,alkyl, Ci.4halogenalkyl, C,_alkoxy,

hogc C,_shalogenalkoxy; hodc hai Re trén cuing nguyén tir clia vong déu 1a oxo;
mlal;

R, 1a halogen; va,

nlao.

Theo phuong 4n E3-4, sang ché @& xuét hop chit c6 cong thie I hodc I-1, nhu

duoc x4c dinh ¢ day, trong do:

A 1a phenyl;

R, 13 -X,-By;

X, la lién két;

B, 1 hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khéc loai dugc chon tir nito, oxy

va luu huynh, trong d6 hé thdng vong c¢6 thé 1an luot dugc thé mdt 14n hodc nhidu 1an
bing Re;

mdi Ry ddc 18p 1a halogen, hydroxy, xyano, C,.4alkyl, C;4halogenalkyl, C,.4alkoxy,

hodc Cj.4halogenalkoxy; hodc hai Re trén ciing nguyén tir ctia vong déu 14 oxo;
mlal;

R, 12 halogen; va,

nlao.

Theo mot phuong an ctia E1-1, E1-2, E1-3, E1-4, E2-1, E2-2, E3-1, E3-2, E3-3
va E3-4, sang ché dé xuét hop chét c6 cong thire I hodc I-1, hodic mubi cia no, trong

dé Ry 1a hydro.

Theo mot phuong 4n cia E1-1, E1-2, E1-3, E1-4, E2-1, E2-2, E3-1, E3-2, E3-3
va E3-4, sang ché @& xuét hop chét ¢c6 cong thirc I hodc I-1, hodc mubi cia nd, trong

d6 B, 1a hé théng vong thom c¢6 ndm dén séu canh, c6 thé chira tir 1 dén 4 nguyén tir
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khéc loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an luot

duoc thé mot 1an hoic nhiéu 14n bé‘mg R7;
mdi R; doc 1ap 1a:
halogen, xyano, hydroxy, amino,

Ciaalkyl; Cyshalogenalkyl; Cjshydroxyalkyl; C;.4aminoalkyl; Cj4alkylamino-C;.
salkyl; di-(C4alkyl)amino-Cy_salkyl; C;.4alkoxy-Ci_4alkyl;

C,.q4alkenyl; C,_4halogenalkenyl; C, 4alkinyl; C, shalogenalkinyl;
Ci.salkoxy; Cy_salkoxy-Cy4alkoxy C;.4halogenalkoxy;
C;.qalkyl-amino; di-(C;.salkyl)amino;

Ci.4alkoxycacbonyl;

hodc hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hoic khong
no khéng thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong c6 thé 1an lugt duge thé mot 1in hozc nhiéu lan

bing Rg;

mdi Ry doc lap 1a halogen, hydroxy, xyano, Cyalkyl, C;shalogenalkyl, C;_salkoxy,

hoidc C,.shalogenalkoxy; hodc hai Rg trén cuing nguyén tir ctia vong déu 14 oxo;

hodc hai Ry trén céc nguyén tir lién ké ciia vong cling vdi cac nguyeén tir cda vong néu
trén tao thanh hé théng vong khong thom khong no mdt vong c6 nam dén bay canh
duogc ngung tu, ma cé thé chua tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong cd thé 1an lugt duoc thé mot 1an hodc nhiéu 14n

' bﬁng Ry;

mdi Ry doc lap 1a halogen, hydroxy, xyano, Cy4alkyl, C;shalogenalkyl, C_4alkoxy,

hoic C;.4halogenalkoxy; hodc hai Ry trén cling nguyén tir ctia vong déu 13 oxo.

Theo mdt phuong én cia E1-1, E1-2, E1-3, E1-4, E2-1, E2-2, E3-1, E3-2, E3-3
va E3-4, sang ché dé xuét hop chét ¢c6 cong thire I hodc I-1, hodc mubi cta né, trong

d6 Ry 12 hydro va B, 12 hé théng vong thom c6 nam dén sau canh, c6 thé chira tir 1 dén
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4 nguyén tir khéc loai duge chon tir nito, oxy va luu huynh, trong d6 hé thdng vong ¢o

thé 14n luot duge thé mét 14n hodc nhidu lan bang R;
mdi R, doc lap la:
halogen, xyano, hydroxy, amino,

Ciqalkyl; Cishalogenalkyl; Cyshydroxyalkyl; C;.4aminoalkyl; Ci.salkylamino-C,.
salkyl; di-(Cy4alkyl)amino-Cy_salkyl; C;_4alkoxy-Ci_salkyl;

Cy.4alkenyl; Cy shalogenalkenyl; C,.4alkinyl; C) shalogenalkinyl;
Ci.qalkoxy; C;.4alkoxy-C,.4alkoxy Ci_shalogenalkoxy;
C.salkyl-amino; di-(Cy.4alkyl)amino;

C.salkoxycacbonyl;

hoic hé thdng vong mot vong c¢6 ba dén bay canh ma c6 thé 1a thom, no hodc khong
no khong thom va cé thé chira tir 1 dén 4 nguyén tur khac loai dugc chon tir nito, oxy
va luu huynh, trong d6 hé théng vong ¢6 thé 1an lugt duge thé mot 1an hodc nhidu 1in

béng Rg;

mdi Rg doc 1ap 1a halogen, hydroxy, xyano, Cialkyl, C;shalogenalkyl, Ci.salkoxy,

hodc C;_shalogenalkoxy; hodc hai Rg trén ciing nguyén tir ctia vong déu 1a oxo;

ho#c hai Ry trén c4c nguyén tir lién ké cia vong cung véi cac nguyén tir cia vong néu
trén tao thanh thanh hé thdng vong khong thom khong no mot vong ¢6 nim dén bay
canh dugc ngung tu, ma c6 thé chira tir 1 dén 4 nguyén tir khéac loai dugc chon tir nito,
oxy va luu huynh, trong d6 hé théng vong c6 thé 1an luot dugc thé mot 1an hoic nhiéu

14n bang Ry;

mdi Ry doc lp 1a halogen, hydroxy, xyano, Cy4alkyl, C;shalogenalkyl, C;4alkoxy,

hodc C;_shalogenalkoxy; hodc hai Ry trén ciing nguyén tit ctia vong déu 1a oxo.

Theo mot phuong 4n cia E1-1, E1-2, E1-3, E1-4, E2-1, E2-2, E3-1, E3-2, E3-3
va E3-4, sang ché @& xuit hop chét c6 cong thirc I hodc I-1, hodc mudi cia no, trong

dé By la imidazol-1-yl, piridin-4-yl, pyrazol-4-yl hodc 1,2,4-triazol-1-yl ma c6 thé

-33-



21607

duogc thé mot 1an hodc nhiéu 1an béng R7; va trong @6 mdi R; doc 1ap 1a halogen,
xyano, hydroxyl, di(C;-4alkyl)amino, C;_alkyl; Ci.shalogenalkyl; C;.4alkoxy-C;_4alkyl,
Ciqalkoxy, Cjalkoxy-Ci4alkoxy, Csexycloalkyl, Cjghydroxyxycloalkyl hodc

isoxazol-5-yl.

Theo mdt phuong 4n cua E1-1, E1-2, E1-3, E1-4, E2-1, E2-2, E3-1, E3-2, E3-3
va E3-4, sang ché dé xuét hop chit c6 cong thuc I hoic I-1, hoic mudi clia no, trong
d6 R4 1a hydro va B, 1a imidazol-1-yl, piridin-4-yl, pyrazol-4-yl hoic 1,2,4-triazol-1-yl
ma c6 thé dugc thé mét 14n hodc nhidu 13n béng R7; va trong d6 mdi R, doc lap la
halogen, xyano, hydroxyl, di(C;-4alkyl)amino, Ci.alkyl; C;.shalogenalkyl; C;_jalkoxy-
Ciaalkyl, Cjalkoxy, Cjjalkoxy-C4alkoxy, Cs.exycloalkyl, Csghydroxyxycloalkyl

hodc isoxazol-5-yl.

Theo phuong 4n E2, séng ché dé xudt hop chét c6 cong thirc I hoic mudi cua

no, trong do:

Ala Al, A2 hoidc A3;

R; 12 -X,-B,, trong d6 X, 12 lién két;

B, 1a C;.¢xycloalkyl ma c6 thé dugc thé mot 14n hoic nhidu 1dn bang R;

hoic B, 14 hé thdng vong thom c6 nam dén sau canh ma c6 thé chura tir 1 dén 4 nguyén
tir khac loai dugc chon tir nito, oxy va luu huynh, trong d6 hé théng vong c6 thé 1an

lwot dugc thé mot 14n hodc nhidu 1in bang Rg;

mdi Ry dodc lap 1a halogen, hydroxy, xyano, C;.4alkyl, C;_4halogenalkyl, Ci.4alkoxy,

hodc C,.shalogenalkoxy;
m 14 0, 1 hodc 2;

mdi R, doc 14p 1a halogen, C,.alkyl; C,.4halogenalkyl; C;4alkoxy; C;.shalogenalkoxy
hodc Cjxycloalkyl;

nla 0, 1 hodc 2;
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mdi R; doc 14p 1a halogen, Cy_salkyl; C;_4halogenalkyl; Ci.qalkoxy; C;.4halogenalkoxy
hodc C;_gxycloalkyl;

R4 1a hydro, halogen, C.4alkyl; C; 4halogenalkyl; Ci.alkoxy; C;.shalogenalkoxy hoic
Cs.exycloalkyl,

B, 1a hé théng vong thom ¢6 nim dén séu canh, chira tir 1 dén 4 nguyén tir khac loai
dugc chon tir nito, oxy va luu huynh, trong d6 hé thdng vong c6 thé 1an luot duoc thé

mot 1an hodc nhiéu lan bang Ry;

va trong d6 mdi R, doc 1ap 1a halogen, Cj.4alkyl; Cishalogenalkyl; Ci.4alkoxy-C;.
salkyl, Cy4alkoxy, Cysalkoxy-C;.4alkoxy hodc Cs.¢xycloalkyl.

Theo mét phuong an cua E2, sdng ché dé xuit hop chit co cong thure I hodc

mudi cia nod, trong do R, 14 -X,-B,, trong d6 X, 1a lién két;
B; 1a Cs¢xycloalkyl ma c6 thé duoc thé mot 1an hodc nhiéu 1an béng Rg;

mdi Ry doc lap 1a halogen, hydroxy, xyano, Cj_4alkyl, Ci.shalogenalkyl, C_4alkoxy,

hodc C,_shalogenalkoxy.

Theo mét phuong an cua E2, sang ché d& xuét hop chét c6 cong thic I hoac

mudi cia no, trong d6 R, 1a -X,-B,, trong d6 X, 1a lién Kkét;

B, 1a hé théng vong thom ¢6 nim dén séu canh ma c6 thé chira tir 1 dén 4 nguyén tir
khac loai duoc chon tir nito, oxy va lwu huynh, trong dé hé théng vong cé thé 1an luot

duoc thé mot 1an hodc nhiéu 14n béng Re;

mdi Rg doc lap 1a halogen, hydroxy, xyano, Cjalkyl, C;halogenalkyl, Ci_4alkoxy,

hodc C;_shalogenalkoxy.

Theo mét phuong 4n ciia E2, sang ché d& xuét hop chét c6 cong thic I hoac

muodi cua nd, trong do:
m 14 0, 1 hodc 2;

mdi R, doc 14p 1a halogen, C,.4alkyl; Cy.4halogenalkyl; Cy_4alkoxy; Cj.shalogenalkoxy
hodc Cs¢xycloalkyl;
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n la 0; va:
R4 1a hydro.

Theo mdt phwong 4n cta E2, sang ché dé xuét hop chét ¢6 cong thice I hodc
mudi cia no, trong d6 B, la imidazol-1-yl, ma c6 thé duoc thé mot 1an hodc nhiéu 1an
br?mg R7; va trong 6 mdi R; doc lap 1a halogen, Cj4alkyl; Cjshalogenalkyl; C;.
salkoxy-C_4alkyl, Cy4alkoxy, Cy.4alkoxy-Cy_4alkoxy hoic Cs.¢xycloalkyl.

Céc vi du khac vé cac hop chét thich hop theo séng ché 1a cac hop chit duge

chon tir nhém P nhu sau:
Nhém P: céc hop chat thich hop theo sang ché:

9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-

on;
9-clo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-clo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(thiophen-2-yI)-9-(triflometyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
9-metoxy-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-clo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metylfuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;
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2-(2-etylpyridin-4-yl)-9-metoxy-7,8-dihydro-[1,4]diazepino[ 7,1 -aJisoquinolin-5(4H)-

on;

9-metoxy-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1 -a]isoquinolin-
5(4H)-on;

9-metoxy-2-(3-(2-metoxyetoxy)phenyl)-7,8-dihydro-[ 1,4]diazepino[7,1 -alisoquinolin-
5(4H)-on;

10-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a] isoquinolin-
5(4H)-on;

11-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1 -a]isoquinolin-
5(4H)-on;

2-(3-etoxyphenyl)-9-metoxy-7-metyl-7,8-dihydro-[1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(3-(triflometyl)phenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metoxy-2-metylphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-flo-2-(thiophen-2-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-bromo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(2-(dimetylamino)pyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-y1)-9-morpholino-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;
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2-(5-metylfuran-2-yl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,l-a]isoquinolin-
5(4H)-on;

2-(1-metyl-1H-pyrazol-3-yl)-9-morpholino-7,8-dihydro-[1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-4-yl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1~

aJisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(furan-2-y1)-9-(pyridin-4-y1)-7,8-dihydro-[1,4]diazepino[ 7,1-alisoquinolin-5(4H)-

on;
9-bromo-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-on;
9-iodo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-on;

9-i0do-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(1-metyl-1H-pyrazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
2-(furan-3-yl1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[ 7,1-alisoquinolin-5(4H)-on;

9-i0do-2-(1-isopropyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(1-metyl-1H-imidazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;
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9-metoxy-2-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-7-y1)-7, 8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5 (4H)-on;
9-etynyl-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5 (4H)-on;

5-0x0-2~(thiophen-2-yl)-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-9-

cacbonitril;

2-(1-metyl-1H-pyrazol-3-yl)-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-

alisoquinolin-9-cacbonitril;

2-(3-metoxyphenyl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(1-isopropyl-1H-pyrazol-4-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-((2-metoxyetoxy)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-(1-metoxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
9-axetyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-metoxyphenyl)-9-phenyl-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
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2-(2-metoxypyridin-4-yl)-9-(pyridin-2-y1)-7,8-dihydro-[1,4] diazepino[7,1-

aJisoquinolin-5(4H)-on;

2~(furan-3-y1)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1 -a]isoquinolin—5(4H)-

on;

2-(2-metoxypyridin-4-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(3-flopyridin-4-yl)-2-(2-metoxypyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1~

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-imidazol-4-yl)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-3-y1)-9-(2-metylpyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;

2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(R)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;

(S)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-metoxy-2-(6-oxo-1,6-dihydropyridin-2-y1)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9,10-dimetoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(2-oxo-1,2-dihydropyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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2-(4-isopropyl-1H-imidazol-1-yl)-9-metoxy-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-clo-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(4-(triflometyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2-y1)-1H-

imidazol-4-cacbonitril;

2-(4-(hydroxymetyl)-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

metyl  1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2-y1)-1H-

imidazol-4-carboxylat;

2-(2,4-dimetyl-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

etyl 1-(9-i0do-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2-y1)-1H-

imidazol-4-carboxylat;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl-1H-imidazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-etyl-1H-imidazol-1-yl)-9-(oxazol-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(furan-2-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-9-(thiazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-9-(5-metylthiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyrimidin-5-y1)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-clo-1H-imidazol-1-yl)-9-(5-flopyridin-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-vinyl-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(4-flophenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1 -yD)-9-(4-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(oxazol-2-yl)-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-etyl-2-(4-isopropyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino|[7,1 -aJisoquinolin-
5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[ 1,4]diazepino[7,1 -a]isoquinolin-
5(4H)-on;

9-xyclobutyl-2-(4-(metoxymetyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

9-xyclobutyl-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1-yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7|naphtyridin-8(9H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2,6-diflopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(isoxazol-5-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-etyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-metylisothiazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-etynyl-1H-imidazol-1-y1)-9-(thiazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(2-flopyridin-3-yl)-2-(4-(oxazol-2-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-1-metyl-9-(3-metylisoxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-metyloxazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(oxazol-5-y1)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6naphtyridin-5(4H)-on;
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2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(5)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(tert-butyl)-1H-imidazol- 1-y1)-9-(tetrahydrofuran-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(tert-butyl)-1H-imidazol- 1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(1-floxyclobutyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(3-flooxetan-3-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(S)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

9-axetyl-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-axetyl-2-(4-xyclobutyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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2-(4-(1-metoxyetyl)- 1H-imidazol-1-y1)-9-(prop-1 -en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-9-(prop-1 -en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-9-(prop-1 -en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(xyclopent-1-en-1-y1)-2-(4-(metoxymetyl)-1H-imidazol- 1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

(5)-9-xyclopropyl-2-(4-(1-metoxyetyl)- 1 H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-propionyl-7,8-dihydro-[ 1,4]diazepino|[7,1-

alisoquinolin-5(4H)-on; hojc,

9-(tert-butyl)-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyrazin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyridin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(thiazol-5-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

a]isoquinolin-5(4H)-on;

-46-



21607

2-(4-xyclopropyl-1H-imidazol- 1-y1)-9-(2-metylthiazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol- 1-y1)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-y1)-9-(4-metylthiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol- 1-y1)-9-(thiazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(4-flopyridin-3-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(2-metyloxazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-(triflometyl)-1H-pyrazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-hydroxypyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-metoxypyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1 -yD)-9-(2-flopyrimidin-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1 -yD-9-(2-flopyridin-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclobutyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3 -yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-12-flo-2-(4-(metoxymetyl)- 1 H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-12-flo-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-11-flo-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1~

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(flometyl)- IH-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(R)-9-xyclopropyl-10-flo-2-(4-(1-metoxyetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(6-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-10-flo-9-(2-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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10-flo-9-(2-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(1-metoxyxyclopropyl)-1H-imidazol-1-y1)-7, 8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-y1)-2-(4-(3-hydroxyoxetan-3-yl)-1H-imidazol- 1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-xyclopropyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7, 1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(oxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(isoxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

-49-



21607

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-metoxy-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(triflometyl)- IH-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(pyridin-4-yl)-1H-imidazol- 1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-((triflometoxy)metyl)- | H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-hydroxyxyclopropyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(2-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(xyclopropyl(hydroxy)metyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-((triflometoxy)metyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-0x0-4,5,7,8-tetrahydro-

[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(6-flopyridin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4-flopyridin-2-yl)-7, 8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1 ,2,4-friazol- 1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-floxyclopropyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-isopropoxy-2-(4-(metoxymetyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
hozic mubi ciia cac hop chét nay.

Theo khia canh khéc, sang ché ciing d& xuét quy trinh didu ché cac hop chét ¢o
cong thire Ia va Ib. Céc hop chit néu trén c6 thé thu duge theo quy trinh nhu dugc mo

ta trong so d6 1 sau day:
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So dd 1:

Buéce 1.1
0
Ry
\'

Vil

. Buécl4
-

N° "0 i,
v Roa

Buéce 1.1: Hop chét c6 cong thire VI, trong d6 A, Ry, m, R;, n va Ry 1 nhu
dugc xéc dinh theo cong thirc I, va X4 1a halogen, c6 thé thu duoc béng cach cho hgp
chét co6 cong thirc VII, trong d6 A, Ry, m, R3, n va Ry 13 nhu duoc xac dinh theo cong
thie I, va X, 1a halogen, phan tng v&i anhydrit propylphosphonic, khi ¢6 mit bazo
thich hop, vi du trietylamin, khi c6 méat dung méi thich hop, vi du diclometan.

Budc 1.2: Hop chét ¢6 cong thure V, trong d6 A, Ry, m, R3, n va R4 14 nhu dugce
xac dinh theo cong thirc I, va X, 1a halogen, c6 thé thu duoc béng cach oxy hoéa hop
chét c6 cong thuac VI véi chét oxy hoa, vi du SeO,, khi c6 mat dung mdi thich hop, vi

du pyridin.

Budce 1.3: Hop chét c6 cong thue III, trong d6 A, Ry, m, Rj, n va R4 1a nhu duoc
xé4c dinh theo cong thirc I, va X, 14 halogen, c6 thé thu duoc bang cach clo hoa hop
chét c6 cong thirc V nho tac nhéan clo héa, vi du POCI;, khi ¢6 méat dung mdi thich

hop, vi du 1,2-dicloetan.
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Buéce 1.4: Hop chét co cong thirc Ib, trong do A, R,, m, R3, n va R, 13 nhu duoc
xéac dinh theo cong thirc I, X, 12 halogen, va B, 1a h¢ théng vong thom c6 nam canh
chira 1 dén 4 nguyén ti nito, trong d6 hé thdng vong duoc lién két thong qua mot
nguyén tir nito, va trong d6 hé théng vong c6 thé 1an luot dugc thé mot 1an hodc nhidu
lan béng R;, mbi R, ddc lap 1a nhu duge x4c dinh theo cong thirc I, ¢ thé thu duoc
bang phan ng giita hop chét ¢6 cong thirc 11T v6i hop chit ¢6 cong thuc IV, trong dé
B, 12 hé théng vong thom c¢6 nim canh chira 1 dén 4 nguyén tir nito, trong d6 hé théng
vong dugc lién két voi hydro duge danh déu bang mot ddu hoa thi thong qua mét
nguyén ti nito, va trong d6 hé théng vong c6 thé dugc thé mot 1in hodc nhidu l4n bing
R;, mdi R, doc lap 1a nhu duogc xac dinh theo cong thirc I, khi c6 mit mot dung moi

thich hop, vi du 1,2-dicloetan.
Buédce 1.5: Hop chét c6 cong thic Ia,

trong d6 A, Ry, m, R;, n va R4 12 nhu dugc x4c dinh theo cong thire I, R, 1a Cisalkyl;
Ci.shalogenalkyl; C;.¢xyanoalkyl; C;¢carboxyalkyl; Ci.shydroxyalkyl; Cq4alkoxy-C;.
salkyl; Ci.salkoxy-C;_salkoxy-Cy_galkyl; C,-salkylcacbonyl-Cy_galkyl; Ci-
salkoxycacbonyl-Cy.galkyl;  Ci-salkylcacbonyloxy-Ci_galkyl; Ciaminoalkyl; C;-
salkylamino-Cy.galkyl; di(C;-salkyl)amino-Cy¢alkyl; aminocacbonyl-C;galkyl; C;-
salkylaminocacbonyl-C_salkyl; di(Cy-4alkyl)aminocacbonyl-Cy_galkyl; Ci-
salkylcacbonylamino-C,_galkyl; C-salkylaminosulfonyl-C alkyl; di(C;-
salkyl)aminosulfonyl-C,alkyl; Cygalkenyl; C,ghalogenalkenyl; Cyealkinyl; C,.
shalogenalkinyl; hodc hé thdng vong mét vong c6 ba dén bay canh ma c6 thé 1a thom,
no hodc khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc
chon tir nito, oxy va luu huynh, trong d6 hé thdng vong duoc lién két thong qua mot
nguyén tir cacbon, va trong d6 hé théng vong cd thé 1an luot dugc thé mot 1an hoidc
nhiéu 14n béng Re; mdi Rg doc lap 1a halogen, hydroxy, xyano, Cjjalkyl, C;.
shalogenalkyl, C;.4alkoxy, hodc C;4halogenalkoxy; hodc hai Rg trén cling nguyén tu
clia vong déu 1a oxo; va By 1a hé thdng vong thom c¢6 nam canh chira 1 dén 4 nguyén
tit nito, trong d6 hé thdng vong dugc lién két thong qua mot nguyén tir nito, va trong
dé hé théng vong c6 thé 1an lugt duge thé mot 1an hoic nhiéu 1an bang R, mdi R, doc

13p 1a nhu duoce x4c dinh theo cong thirc I,
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c6 thé thu duogc bang c4ch cho hop chit c6 cong thire Ib phén tng véi hop chit c6
cong thire 11,

trong d6 R; la Cygalkyl; C;.ghalogenalkyl; Ciexyanoalkyl; Cj.¢carboxyalkyl; C;.
¢hydroxyalkyl; C.salkoxy-Cgalkyl; Ci.4alkoxy-C;_salkoxy-Cy_galkyl; Cs-
salkylcacbonyl-C, salkyl; Ci-salkoxycacbonyl-Cy_galkyl; Ci-salkylcacbonyloxy-C;.
ealkyl;  C,¢aminoalkyl; Ci-salkylamino-Cy_galkyl; di(C;-salkyl)amino-C_galkyl;
aminocacbonyl-Cy_galkyl; Ci-salkylaminocacbonyl-C;_¢alkyl; di(C,-
salkyl)aminocacbonyl-C;_¢alkyl; Ci-salkylcacbonylamino-C_galkyl; Ci-
salkylaminosulfonyl-C;_¢alkyl; di(Cy-4alkyl)aminosulfonyl-C_galkyl; C,alkenyl; C,.
shalogenalkenyl; C,alkinyl; C,.¢halogenalkinyl; hoic hé théng vong mot vong c¢d ba
dén bay canh ma c6 thé 1a thom, no hogc khoéng no khoéng thom va cé thé chuaa tir 1
dén 4 nguyén tir khac loai duge chon tir nito, oxy va luu huynh, trong d6 hé théng
vong duge lién két thong qua nguyén tir cacbon, va trong d6 hé thdng vong c6 thé 1an
luot duge thé mét 1an hoidc nhiéu 1an b.%mg R¢; mdi Rg doc lap 1a halogen, hydroxy,
xyano, Cyqalkyl, C;halogenalkyl, C;4alkoxy, hoic Cj.4halogenalkoxy; hodc hai Ry

trén cung nguyén tur ciia vong déu 1a oxo,

khi c6 mat mot chét xuc tac, vi du Pd(PPh)s, khi ¢6 mit bazo thich hop, vi du Na,COs,

khi ¢6 mit dung moi thich hop, vi du 1,2-dimetoxyetan.

Theo khia canh khéc, sang ché dé xuit quy trinh didu ché hop chét c6 cong thuc
Ta. Céc hop chét néu trén c6 thé thu dugc theo quy trinh nhu duge md ta trong so do 2

sau day:
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So d6 2:

Buée 2.1

Buéc 2.1: Hop chit c6 cong thirc IX, trong do:
A, Ry, m, Rz, n va Ry 12 nhu duge x4c dinh theo cong thuc I, va

R; 1a Cyealkyl; Cighalogenalkyl; C;¢xyanoalkyl; Ci.¢carboxyalkyl; C.
ghydroxyalkyl, Cj.qalkoxy-Cy_galkyl; Ci.salkoxy-Cj.4alkoxy-C ¢alkyl; Cs-
salkylcacbonyl-Cygalkyl;  Ci-jalkoxycacbonyl-Cyealkyl;  C;-qalkylcacbonyloxy-C;.
salkyl;  Cjeaminoalkyl; Ci-jalkylamino-Cy_galkyl; di(C,-4alkyl)amino-C,_galkyl;
aminocacbonyl-C;_galkyl; C;-salkylaminocacbonyl-C_salkyl; di(C;-
salkyl)aminocacbonyl-C;_galkyl; C,-salkylcacbonylamino-C;_galkyl; Cs-
salkylaminosulfonyl-C_galkyl; di(C;-4alkyl)aminosulfonyl-C;.galkyl; Cy.salkenyl; C,.
shalogenalkenyl; Cyalkinyl; Cyhalogenalkinyl; hodc hé théng vong mot vong cé ba
dén bay canh ma c6 thé 1a thom, no hoic khong no khong thom va c¢6 thé chira tir 1
dén 4 nguyén tir khac loai duge chon tir nito, oxy va luu huynh, trong d6 hé théng
vong dugc lién két théng qua nguyén tir cacbon, va trong d6 hé théng vong c6 thé 1an

luot duge thé mot 14n hoic nhiéu 14n béng R¢; mdi Ry doc 14p 1a halogen, hydroxy,
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xyano, Cjalkyl, C;shalogenalkyl, C;alkoxy, hoic Ci.shalogenalkoxy; hodc hai Rg

trén cung nguyén tr clia vong déu 1a oxo,

¢6 thé thu duoc bing cach cho hop chét c6 cong thirc V, trong d6 A, Ry, m, R3,
n va Ry 1a nhu dugc xac dinh theo cdng thirc I, va X, 1a halogen,

phan ung véi hop chét c6 cong thire II, trong d6 R, 1a Cyalkyl; Cighalogenalkyl; C,.
sxyanoalkyl; Cjecarboxyalkyl; Cy¢hydroxyalkyl; C;.salkoxy-C;.salkyl; Ci.qalkoxy-C;.
salkoxy-Cygalkyl; Ci-galkylcacbonyl-Cy_galkyl; Ci-salkoxycacbonyl-Cy_galkyl; C;-
salkylcacbonyloxy-Cyalkyl;  Cisaminoalkyl;  Cj-jalkylamino-Cjgalkyl;  di(C;-
salkyl)amino-C.alkyl; aminocacbonyl-C.salkyl; C-salkylaminocacbonyl-C;_galkyl;
di(C,-4alkyl)aminocacbonyl-C_salkyl; C,-salkylcacbonylamino-C_galkyl; Csi-
salkylaminosulfonyl-C_galkyl; di(C;-4alkyl)aminosulfonyl-C_galkyl; C2_6alkeny1; C,.
shalogenalkenyl; Cyalkinyl; C,.¢halogenalkinyl; hodc hé théng vong mot vong c6 ba
dén bay canh ma c6 thé 1a thom, no hoic khong no khong thom va c6 thé chwra tir 1
dén 4 nguyén tir khac loai dwgc chon tir nito, oxy va luu huynh, trong d6 hé théng
vong dugc lién két thong qua mot nguyén tir cacbon, va trong d6 hé thong vong c6 thé

lan lugt duoc thé mot 1an hodc nhiéu 14n béng R; mdi R doc 1ap 1a halogen, hydroxy,

A

“s
|

A R A 2 9 b A b "
trén cung nguyén tu ciia vong déu 1a oxo, /

xyano, Cy4alkyl, C;4halogenalkyl, C,.salkoxy, hodc C;shalogenalkoxy; hodc hai R

khi c6 mit chét xuc tac, vi du Pd(PPh);, khi c6 mit bazo thich hop, vi du Na,COs, khl

c6 mat dung mdi thich hop, vi du 1,2-dimetoxyetan.
Budc 2.2: Hop chit c6 cong thirc VIII, trong do:

A, Ry, m, R3, n va Ry 1a nhu duge xdc dinh theo cong thire I, X, 1a halogen, va
R, la Cypealkyl; Cy.¢halogenalkyl; C;.¢xyanoalkyl; C;.¢carboxyalkyl; C,ghydroxyalkyl;
Ciqalkoxy-Crealkyl; Cigalkoxy-Cj4alkoxy-Cigalkyl; Ci-salkylcacbonyl-C.galkyl;
Ci-salkoxycacbonyl-C;galkyl; Ci-salkylcacbonyloxy-Cygalkyl; Ci.¢aminoalkyl; C;-
salkylamino-Cygalkyl; di(C;-salkyl)amino-C,galkyl; aminocacbonyl-C;salkyl; C;-
salkylaminocacbonyl-Cy_galkyl; di(Cy-4alkyl)aminocacbonyl-C_salkyl; Ci-
salkylcacbonylamino-C_¢alkyl; Ci-qalkylaminosulfonyl-C_salkyl; di(C;-
salkyl)aminosulfonyl-C;ealkyl; C,ealkenyl; C,ghalogenalkenyl; C,galkinyl; C,.
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shalogenalkinyl; hogc hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom,
no hodc khong no khdng thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai duoc
chon tr nito, oxy va luu huynh, trong d6 hé théng vong duge lién két thong qua
nguyén tir cacbon, va trong d6 hé thdng vong c6 thé 1an luot dugc thé mét 1an hodc
nhidu 14n bing Rg mdi Rg doc lap 1a halogen, hydroxy, xyano, Cjsalkyl, Ci.
shalogenalkyl, C;.alkoxy, hodc Cy4halogenalkoxy; hodc hai Rg trén cung nguyén tir

cua vong déu 1a oxo,

c6 thé thu duge bang céach clo héa hop chit c6 cong thirc IX nhd tac nhan clo hoéa, vi

du POCl;, khi c6 mat mot dung méi thich hop, vi du 1,2-dicloetan.
Budc 2.3: Hop chit c6 cong thuc Ia, trong do:

A, Ry, m, R, n va Ry 1a nhu duge x4c dinh theo cong thirc I, Ry 1a Ciealkyl; C.
shalogenalkyl; Cj¢xyanoalkyl; Cj¢carboxyalkyl; Ci.shydroxyalkyl; C;4alkoxy-C;.
calkyl; Ci.4alkoxy-C;4alkoxy-Cygalkyl; Ci-salkylcacbonyl-Cy_galkyl; Ci-
salkoxycacbonyl-Cygalkyl;  Ci-salkylcacbonyloxy-C.galkyl; Ci.saminoalkyl; C;-
salkylamino-C,alkyl; di(C;-4alkyl)amino-C,_alkyl; aminocacbonyl-C, ¢alkyl; C;-
salkylaminocacbonyl-C_galkyl; di(C;-4alkyl)aminocacbonyl-Cy_galkyl; Ci-
salkylcacbonylamino-C_g¢alkyl; Ci-salkylaminosulfonyl-C_salkyl; di(Cq-
salkyl)aminosulfonyl-C¢alkyl; Cygalkenyl; C,ghalogenalkenyl; Cyealkinyl; C,.
shalogenalkinyl; hoic hé théng vong mot vong c6 ba dén bay canh ma c6 thé 1a thom,
no hodc khong no khong thom va c6 thé chua tir 1 dén 4 nguyén tu khéc loai dugc
chon tir nito, oxy va luu huynh, trong d6 hé théng vong duoc lién két thong qua mot
nguyén tir cacbon, va trong d6 hé thng vong c6 thé 1an lugt duge thé mdt 1an hodc
nhiéu 14n béng Rq; mdi Rg doc lap la halogen, hydroxy, xyano, C,4alkyl, C;.
shalogenalkyl, C;.salkoxy, hodc C;.shalogenalkoxy; ho#ic hai Rg trén cung nguyén ti
ctia vong déu 13 oxo; va By 14 hé thdng vong thom ¢6 nam canh chtra 1 dén 4 nguyén
tir nito, trong d6 hé thdng vong dugc lién két thong qua nguyén tir nito, va trong d6 hé
théng vong co thé 14an lugt duge thé mot lan hoic nhiéu 1an béng R;, mdi R, doc lap 1a

nhu dugce xac dinh theo cong thirc I,

c6 thé thu dugc bang cach cho hop chét c6 cong thirc VIII phan ng vé6i hop chét c6

cdng thue IV, trong d6 By 1a hé théng vong thom c¢6 ndm canh chira 1 dén 4 nguyén tir
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nito, trong d6 hé théng vong dugce lién két véi hydro duoc danh déu bang mot diu hoa
thi thong qua mdt nguyén tir nito, va trong d6 hé théng vong c6 thé duge thé mot 1an
hoic nhiéu lan b:?mg R;, mdi R, ddc 14p 14 nhu duoc xac dinh theo cong thirc I, khi cé

mit mot dung moi thich hgp, vi du 1,2-dicloetan.

Cac hop chit khac c6 cdng thirc T hodc tién chit cua chiing c6 thé thu duoc tir
céc hop chét c6 cong thire Ia va Ib hodc tir cac tién chét cia ching (vi du cac hop chét
c6 cong thire I1I) — duge diéu ché nhu dugc md ta theo so dd 1 hoidc so d6 2 — béng
qué trinh khtr, oxy héa va/hodc qué trinh chitc héa ciia hgp chat hinh thanh khéc,
va/hoic bing qué trinh phan cét bt ky nhom bao vé nao xuét hién tly y, va bang qua
trinh thu hdi hop chét c6 cong thirc I thu duge. Hop chét c6 cong thirc cling c6 thé
duogc didu ché bang cac quy trinh thong thuong khac, ching han nhu dugc mb ta trong

phén vi dy, ma cac quy trinh nay 1a cdc khia canh khac theo sang ché.

Céc phan (g nay c6 thé duge thuc hién theo cac phuong phép thong thuong,

ching han nhu dugc mo ta trong phén vi du.

Su diéu ché hdn hop phan ng va 1am sach cac hop chét thu dugc vi vay c6 thé

dugc thyce hién theo cac quy trinh da biét.

Mubi cong axit ¢6 thé dugc diéu ché tir bazo tw do theo phwong phap da biét, va

nguoc lai.

Céc nguyén liéu ban dau, vi du céc hop chét c6 cong thue VII, IV va Il 1a ¢6
sin hodc c6 thé duoc didu ché theo phwong phap thong thuong bat dau tir cac hop chit

da biét, chéng han nhu dugc mo ta trong phﬁn vi du.

Theo khia canh khc, sang ché ciing d& xut hop chét co cong thie (I11):
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hodc mudi ciia no, trong dé A, R,, m, R3, n va Ry 13 nhu duoce xac dinh theo cong thirc

I, va X, 1a halogen.

Theo khia canh khac, sang ché ciing dé xuit hop chit c6 cong thire (V):

(Rl

R
S )

hodc muodi cua no, trong do6 A, R,, m, Rz, n va Ry 12 nhu dugce xac dinh theo cong thirc

I, va X, 1a halogen.

Theo khia canh khéc, sang ché ciing d& xuét hop chit c6 cong thuc (VD):

0
H
N
R; /l
N o
(Rz)m
R
oo B,

hodc mudi cta nd, trong d6 A, Ry, m, Rz, n va R4 1a nhu duoc x4c dinh theo cong thirc

I, va X, 1a halogen.

Theo khia canh khéc, sing ché ciing dé xuit hop chét c6 cong thirc (VIII):
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hodc mubi cua no, trong d6 A, R,, m, R3, n va Ry 1a nhu dugce xac dinh theo cong thirc
I, va Ry la Cealkyl; Cjghalogenalkyl; Ciexyanoalkyl; C¢carboxyalkyl; C,.
ghydroxyalkyl; Ci.4alkoxy-C¢alkyl; Cr.alkoxy-C; salkoxy-Csalkyl; Cs-
salkylcacbonyl-C_galkyl; Ci-salkoxycacbonyl-Cy_galkyl; C-salkylcacbonyloxy-C;.
¢alkyl;  Cj¢aminoalkyl; C1-4alkylamino-C1_6alkyl; di(C;-salkyl)amino-C.galkyl;
aminocacbonyl-C_salkyl; Ci-salkylaminocacbonyl-Cy_galkyl; di(C;-
salkyl)aminocacbonyl-C_salkyl; Ci-salkylcacbonylamino-Cy_¢alkyl; Ci-
salkylaminosulfonyl-Cy.ealkyl; di(Cy-salkyl)aminosulfonyl-C_galkyl; C,.ealkenyl; C,.
shalogenalkenyl; C,.galkinyl; C,¢halogenalkinyl; hoic hé théng vong mot vong cé ba
dén bay canh ma c6 thé 1a thom, no hodc khong no khong thom va c6 thé chaa tir 1
dén 4 nguyén tir khac loai dugc chon tr nito, oxy va luu huynh, trong d6 hé théng
vong dugc lién két thong qua nguyén tir cacbon, va trong d6 hé thong vong c6 thé 1an
lugt dwgc thé mot 14n hodc nhidu 1in bing Re; mdi Rg doc lap 1a halogen, hydroxy,
xyano, Cy4alkyl, Cishalogenalkyl, Cy_4alkoxy, hodc Ci.shalogenalkoxy; hodc hai Rg

trén cung nguyén t& cia vong déu 1a oxo.

Theo mdt phuong 4n, sang ché dé xuit hop chit c6 cong thirc VIII, trong d6 A,
Ry, m, R3, n va Ry la nhu dugc xdc dinh theo cong thire I, va R, 13 -X,-B,, trong d6 X,

1a lién két; va B, 1a Cs.¢xycloalkyl ma c6 thé duge thé mot 14n hodc nhiéu 14n b%mg Rs;

hodc B, 12 h¢ théng vong thom c6 nim dén sau canh c6 thé chira tir 1 dén 4 nguyén tu
khéc loai dugc chon tir nito, oxy va luu huynh; trong d6 hé thdng vong duge lién két
thong qua nguyén tir cacbon; va trong d6 hé théng vong c6 thé 1an luot duoc thé mot
lan hodc nhiéu 14n b%mg Rg; mdi Ry ddc 14p 1a halogen, hydroxy, xyano, C,salkyl, C;.
shalogenalkyl, C;.4alkoxy, hodc C;_shalogenalkoxy.

Theo khia canh khac, sang ché ciing dé xuét hop chét ¢ cong thire (IX):
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hodc mudi cia no, trong d6 A, Ry, m, R3, n va Ry 1a nhu duoc x4c dinh theo cong thirc
I, va Ry la Cpealkyl; Cjghalogenalkyl; Ci.exyanoalkyl; Cjg¢carboxyalkyl; C;.
¢hydroxyalkyl; Cj.4alkoxy-Cy.galkyl; Ci.4alkoxy-Cy_qalkoxy-C_galkyl; Ci-
salkylcacbonyl-Cygalkyl;  C;-salkoxycacbonyl-C_galkyl; Ci-salkylcacbonyloxy-C;.
salkyl;  Cjeaminoalkyl;  Ci-jalkylamino-C,_galkyl; di(Cy-4alkyl)amino-Cy_galkyl;
aminocacbonyl-C_galkyl; Ci-salkylaminocacbonyl-C;_galkyl; di(C;-
salkyl)aminocacbonyl-Cy_galkyl; Ci-salkylcacbonylamino-C . galkyl; Cs-
salkylaminosulfonyl-C,_galkyl; di(Cy-4alkyl)aminosulfonyl-Cygalkyl; C,.alkenyl; C,.
shalogenalkenyl; C,.alkinyl; Cy¢halogenalkinyl; hogc h¢ théng vong mot vong cd ba
dén bay canh ma c6 thé 1a thom, no hodc khong no khong thom va c6 thé chira tir 1
dén 4 nguyén tir khac loai duoc chon tir nito, oxy va luu huynh, trong d6 hé théng
vong duoc lién két théng qua mot nguyén tir cacbon, va trong d6 hé thdng vong c6 thé
lan luot duoc thé mot 1an hodc nhiéu 14n béng R; mdi Rg doc lap 1a halogen, hydroxy,
xyano, Cyqalkyl, C,4halogenalkyl, Cyalkoxy, hodc C;4halogenalkoxy; hoic hai R

trén cung nguyén tir cia vong déu 1a oxo.

Theo mdt phuong 4n, sang ché dé xuét hop chit c6 cong thirc IX, trong d6 A,
R;, m, Rz, n va R4 1a nhu duge x4c dinh theo c¢ong thire I, va R, 13 -X,-B,, trong d6 X,

1a lién két; va B, 1a Cj.¢xycloalkyl ma c6 thé duoc thé mot 14n hodc nhidu 1an bang Rg; g"::'
B

hodc B, 1a hé théng vong thom ¢6 nam dén sau canh c6 thé chaa tir 1 dén 4 nguyén tir :\ ’*;
khac loai dwoc chon tir nito, oxy va luu huynh; trong d6 hé thdng vong duoc lién két /
thong qua nguyén tir cacbon; va trong d6 hé théng vong c6 thé 1an lugt duoc thé mot

lan hoic nhiéu 14n béng R¢; mbi R¢ doc 14p 1a halogen, hydroxy, xyano, C;_4alkyl, C;_
shalogenalkyl, C;4alkoxy, hodc Cy_shalogenalkoxy.

Theo khia canh khéc, sang ché dé xuét duoc phdm chira hop chét theo sang ché
va chit mang dugc dung. Dugc pham c6 thé dugc bao ché dé dung theo céc cach riéng
biét ching han nhu ding theo dudong miéng, dung theo duodng tiém, va dung theo
dudng hau mon, v.v. Ngoai ra, duge pham theo sang ché c6 thé dugc tao thanh & dang
rén bao gém vién nang, vién nén, vién tron, com, bot hodc vién dan, hoac & dang long
bao gdm dung dich, huyén phi hodc nhii tuong. Dugc phim ciing c¢6 thé phai trai qua

céc cong doan duge thong thuong ching han nhu khir trung va/hodc ¢ thé chira cac
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chit pha lodng tro, chét boi tron, hodc chit dém thong thuong, cling nhu céc ta dugc,

chéng han nhu chét bao quén, chét 6n dinh, chit lam wé6t, chit nhii héa va chét dém, ...

Thong thudng, duoc phim 13 vién nén va vién nang gelatin chira hoat chit cing

a) chét pha lodng, vi dy, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza

va/hodc glyxin;

b) chét boi tron, vi du, silic dioxit, hoat thach, axit stearic, mubi magie hoac

canxi cta né va/hodc polyetylenglycol; doi v4i vién nén cling vay

c) chit két dinh, vi du, magie-nhom silicat, hd bot, gelatin, nhya tragacan,

metylxenluloza, natri carboxymetylxenluloza va/hoic polyvinylpyrolidon; néu can

d) chat gy ra, vi du, tinh bit, aga, axit alginic hodc mudi natri cia nd, hodc hdn

hop sti bot; va/hodc
e) chit hép thy, chét tao mau, huong lidu va chat 1am ngot.

Vién nén c6 thé duge bao phim hodc bao tan trong rudt theo cac phuong phap

da biét trong linh vuc nay.

Dugc phdm thich hop @ dung theo duong miéng chira luong hiéu qua cia hop
chit theo sang ché & dang vién nén, vién ngdm, huyén phi chira nu6e hodc chira diu,
bot hodc hat phan tén, nhii twong, vién nang ctng hodic mém, hoic xi r6 hodc cdn ngot.
Dugc phdm dé sir dung theo dudng miéng dugc bao ché theo phuong phap bat ky da
biét trong linh vuc nay dé san xuét duoc pham va cac dugc phdm nhu vay c6 thé chua
mot hodc nhiu chit duge chon tir nhdm bao gdm chit lam ngot, chét tao huong vi,
chit tao mau va chét bao quan nham tao ra cc san phim duoc bt mét va d& uéng hon.
Vién nén chira hoat chit & dang hdn hop véi ta duge duge dung khong doc ma thich
hop dé san xut vién nén. Céc t4 dugc nay 13, vi dy, chit pha loéing tro, ching han nhu
canxi cacbonat, natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; chét tao
hat va chét gy rd, vi du, bt ngd, hodc axit alginic; chét lién két, vi du, tinh bot,
gelatin hodc acacia; va chét bdi tron, vi du magie stearat, axit stearic hodc hoat thach.

Vién nén khong dugc bao hodc dugc bao béng cac k¥ thuat da biét dé lam cham su
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phén hiy va hép thu trong dudong da day-rudt va do d6 dem lai tac dung bén vitng
trong thoi gian dai. Vi duy, vat liéu lam cham thoi gian phan hiy ching han nhu
glyxeryl monostearat hodc glyxeryl distearat c6 thé dugc sir dung. Duoc phim dé dung
theo dudng miéng c6 thé & dang vién nang gelatin cirg trong d6 hoat chit duogc tron
v6i chét pha lodng rén-tro, vi dy, canxi cacbonat, canxi phosphat hodc kaolin, hoic
dud6i dang vién nang gelatin mém trong d6 hoat chit dugc tron véi nude ‘hoac moi

truong dau, vi dy, dau lac, parafin 16ng hoic dau 6liu.

Mot s duge phim tiém la dung dich hodc huyén phi ding truong chira nudc,
va thube dan duge didu ché mdt cach d& dang tir nhii twong hoic huyén phii béo. Céc
dugc phém néu trén co thé dugc khit tring va/hoic chira chét phu tro, chéng han nhu
chét bao quan, chéit én dinh, chit lam w6t hoidc chit nhii hoéa, chét tro xuc tac dung
dich, mudi dé diéu chinh ap suat thAm thiu va/hogic chét dém. Ngoai ra, chiing ciing c6
thé chira cc chit c6 tac dung tri li€u khac. Cac duoc phém néu trén duogc diéu ché
theo cac phuong phép lan luot 13 tron, tao hat hodc bao thong thuong, va chira khoang

0,1-75%, hodc chira khoang 1-50% hoat chét.

Duoc pham thich hop dé dung cho da chia lwong hiéu qua hop chét theo sang
ché cing v6i chit mang. Chit mang chira dung mdi duge dung hip thy dugce dé hd tro
ngdm qua da cta vat chi. Vi duy, thiét bj ding cho da & dang miéng bang chta 16p 16t,
khoang chira chtta hgp chét cling v6i mot lugng tity ¥ chit mang, mot lugng tiy v chét
kiém soat téc do dé van chuyén hop chéit t6i da cta vat chi & tdc do duoc kiém soat va
xac dinh trude trong khoang thoi gian kéo dai, va cac phwong tién dé dam bao sy an

toan cua thié€t bi doi véi da.

Duoc phém thich hop dé sur dung tai chd, vi du, dbi voi da va mét, bao gém
dung dich chira nudc, huyén phu, thudc ma, kem, gel hodc duoc phém dang phun, vi
du, dé phan phéi bing binh phun ho#c tuong tu. Hé théng phan phdi tai chd nhu vay s€
ddc biét thich hop dé dung cho da, vi du, d& didu trj bénh ung thu da, vi du, khi sir
dung kem chdng ning, kem dudng da, thudc xit va tuong tu d phong ngira. Vi vay,
nhitng dugc phim dic biét thich hop dé dung tai chd bao gdm m§ phim, cic duoc
phém duoc biét rd trong linh vuec nay. Chung c6 thé chira chit 1am tan, chat on dinh,

chit ting cudng wu trong, chit dém va chat bao quan.

-63-



21607

Nhu duge s dung ¢ day, st dung tai chd cling ¢6 thé lién quan dén sir dung
bang cach x6ng hit hodc nhé miii. Cac duoc phdm c6 thé duoc phan phéi mot cach d&
dang khi & dang bot khd (hodc duoc dung riéng 1& duéi dang hdn hop, vi du hdn hop
khd véi lactoza, hodc duge dung & dang cac hat thanh ph?m tron 14n, vi du véi
phospholipit) tir thudc xong dang bot khod hodc khi dung tr binh chita ap lyc, bom,
binh xit, mdy phun hozc éng phun, ¢6 hoic khong sir dung chét ddy thich hop.

Sang ché con d& xuét dugc phdm khan va dang bao ché chira hop chét theo sang

ché dudi dang hoat chét, vi nude c6 thé 1am bién chit mot s hop chit.

Duogc phdm khan va dang bao ché theo sang ché c¢6 thé duoc bao ché bing cach
st dung cac thanh phén khan hodc it 4m hodc méi truong c6 do dm thép. Duogc phém
khan c6 thé duge bao ché va luu gift sao cho ban chét khan cta né duoc duy tri. Theo
d6, dugc phdm khan duge wu tién dong goi bang cach st dung vét liéu dugc biét dén 1a
c6 kha nang tranh tiép xtc véi nude sao cho ching c6 thé duoc chua trong cac kit
thudc phit hop. Vi du vé& céch déng goi thich hop bao gdm, nhung khong chi gidi han

0, 14 kim loai bit kin, nhya, vat chita liéu don vi (vi dy, 1o), vi dung thudc, va vi xé.

Sang ché con dé xuét duoc phim va cac dang bao ché chira mot hodc nhidu chat
lam giam tdc do phan hay theo d6 hop chét theo sang ché dudi dang hoat chét s& phan
hity. Céc chit nay, dugc dé cap & day nhu 13 "chit én dinh”, bao gdm nhung khong chi
gidi han 0, chét chéng oxy héa nhu axit ascorbic, chit dém pH, hodc chit dm mudi,

V.V.

Nhu dugc sir dung & ddy, thuat ngit “chat mang dugc dung” bao gdm bt ky va
tat ca dung moi, moi treong phin tan, chét bao, chit hoat dong bé mat, chat chéng oXy
hoa, chit bao quan (vi dy, chit khang khuén, chit khang nim), chét dang truong, chét
lam chim he"lp thu, mudi, chit bao quén, thudc, chét én dinh thudc, chat két dinh, ta
duoc, chat gdy ra, chit béi tron, chét 1am ngot, chét tao huong vi, thube nhudm, cac
vat liéu va cac dugc phim twong ty nhu vay cua chiing, nhu s& dugc biét dén boi
ngudi c6 hidu biét trung binh trong linh vuc nay (xem, vi dy, Remington's
Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 1990, pp. 1289- 1329).
Ngoai trir mot sd truong hop khi chit mang thong thudong khong twong thich véi hoat

chat, viéc st dung né trong dugc pham diéu tri hodc duge pham ludn duge can nhic.
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Hop chét c6 cong thic I hodc mudi duge dung cta nd thé hién céc dac tinh

duoc ly ¢6 gid tri va vi vy hitu ich d€ lam dugc pham.

Ngoai ra, hgp chit ¢o cong thirc I ¢ thé hitu ich cho cac nghién ctu trén

mGluR3, vi dy nhu 13 hop chit cong cu.

Cu thé, hop chét c6 cong thire I thé hién tac dung d6i khang & thu thé
metabotropic glutamat 5 ¢ ngudi (human mGIuR5). Pidu nay c6 thé duge xéc dinh in
vitro, vi du, & thu thé c6 tinh chit tai td hop & ngudi, bang cach st dung quy trinh
tuong tw, vi dy, do sy tc ché gia ting ndng d6 Ca®* noi bao gdy ra bdi chét cha van
theo L. P. Daggett et al., Neuropharm. tap 34, trang 871-886 (1995), P. J. Flor et al., J.
Neurochem. tap. 67, trang 58-63 (1996), hoic béng cach x4c dinh & mirc d6 nao sy gia
tang luan chuyén inositol phosphat gay ra bdi chit chu van bi tc ché nhu dugc mo ta
bdi T. Knoepfel et al., Eur. J. Pharmacol. tap 288, trang 389-392 (1994), L. P. Daggett
et al., Neuropharm. tap. 67, trang 58-63 (1996) va cac tai liéu tham khao duoc trich
din & day. Su phan 14p va biéu hién cua cac phin nhém mGIuR & ngudi duge mo ta

trong patent My sé US 5,521,297.

Céc hop chét ¢6 cong thue (I) duge chon cho thiy gia tri ICsy d6i v6i sy trc ché
gia ting néng d6 Ca®* noi bao gdy ra boi chit chi van (vi du glutamat hodc quisqualat)
hogic luan chuyén inositol phosphat gy ra béi chit chi van (vi du glutamat hodc
quisqualat), do dugc trong cac t& bao tai tb hop biéu hién hmGluR5a 1a khoang 1nM
dén khoang 10puM.

Céc hop chit c6 cong thirc (I) dwoc wu tién cho thdy su trc ché luan chuyén
inositol phosphat néu trén trong cac t& bao tai td hop biéu hién hmGluR5a it nhét 14
1pM.

Céac hop chit co cong thiae (I) dugc uvu tién khac cho thiy gia tri ICs, cua su
luan chuyén inositol phosphat néu trén trong céc té bao tai td hop biéu hién hmGluR5a
it nhét 1a 500nM.

Céac hop chét co cong thic (I) duge wu tién khac cho théy gia tri ICs, cua su
luan chuyén inositol phosphat néu trén trong cac té bao tai td hop biéu hién hmGluR5a
it nhat 1 250nM.
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Céc hop chét c6 cong thic (I) dugc wu tién khac cho thy gia tri ICs, clia su
luén chuyén inositol phosphat néu trén trong cac té bao tai tb hop biéu hién hmGluR5a
it nhat 1a 100nM.

Hop chat theo séng ché vi vdy c¢6 thé hitu ich trong ngin ngira, didu tri hogc lam
chém tién trinh rdi loan lién quan dén cac bat thudng cia viée truyén tin hiéu lién quan
dén glutamat, ctia duong da day-rudt va duong tiét niéu va cla cac rdi loan hé thong

than kinh toan bd hodc mdt phén do mGIluRS5.

Réi loan lién quan dén céac bét thudng cia viée truyén tin hiéu lién quan dén
glutamat, vi dy 12 bénh dong kinh bao gdm bao vé té bao than kinh sau trang théi dong
kinh, ching thiéu mau ndo cuc bo, dic biét 1a thiéu méau cuc bo cr?ip tinh, bénh thiéu
méu cuc bd & mét, cic con co thit co bép chéng han nhu co thit cuc bd hodc toan théan,

101 loan ve da, rdi loan béo phi va, cu thé 13, cac con co giat hodc con dau.

Céc rdi loan dudng da day-rudt bao g?)m bénh trao nguoc da day-thuc quan

(GERD), réi loan chitc ning da day-rudt va tic rudt sau phiu thuat.

R&i loan chirc ning da day-rut (FGIDs - Functional Gastro-intestinal
Disorders) dugc dinh nghia nhu 14 tinh trang man tinh hojc tai phét lién quan dén cac
tri¢u chimg & bung ma khong c6 nguyén nhan hitu co bang cach sir dung céc phuong
phap chin doan thong thuong. Triéu ching chu yéu xuit hién trong nhiéu ri loan
FGIDs 1a dau ndi tang va/hodc cam giac khé chiju. FGIDs bao gém chimg kho tiéu
chte néng (FD - functional dyspepsia), ching ¢ néng chirc ndng (mdt tap hop con cia
r6i loan GERD), hoi chirng ruét kich thich (IBS - irritable bowel syndrome), dﬁy hoi
chirc niéng, tiéu chay chirc ning, tdo bén man tinh, nhiéu loan chirc ning cua duong
mat cfing nhu céc tinh trang khac theo Gut 1999; tap. 45 Suppl. II. Réi loan dic biét
quan tdm la GERD.

Téc rudt hau phau (Post-operative Ileus) dugc dinh nghia nhu 1a sy ngung tré
lru théng ciia cac chit chira trong rudt do suy gidm tam thoi vn dong GI sau phau

thuét ving bung.

R&i loan dwong tiét niéu (Disorders of the Urinary Tract) bao gém céc tinh

trang lién quan deén nhi€u loan chitc nang va/hodc cam gidc kho chiu/dau dén & duong
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tiét niéu. Cac vi du vé rdi loan dudng tiét niéu bao gdm nhung khong chi gigi han 6,
ching di tiéu khong tu chi, u xo tién liét tuyén, viém tuyén tién liét, tdng phan xa co
chép, tic nghén duodng ra, di tiéu thuong xuyén, tiéu dém, tiéu gap, bang quang tang
hoat (OAB-overactive bladder), qua min vung chau, sén tiéu, viem niéu dao, dau tién
liét tuyén, viém bong dai, qua min bang quang khong rd nguyén nhén, va tuong tu.
OAB 14 hoi ching dac trung boi tinh khan cip, c6 hodc khong c6 tiéu khéng tw chu, va

thuong 1a v6i tan suat di tiéu gia tang va tidu dém.

R&i loan hé thdng than kinh (Nervous system disorders) hoan toan hoic mdt
phén do mGIuRS5, vi du 13 qua trinh thoai hoa hé than kinh cép tinh, chin thuong va
man tinh, chéng han nhu bénh Parkinson, rdi loan van dong Parkinson (vi du rdi loan
vén dong gay ra bdi L-dopa), rdi loan van dong gy ra bdi thude an than (vi du réi loan
van dong mudn), rdi loan Tic, hoi chimg Tourette, hdi ching chin khong yén, hoi
ching quo quang chan tay dinh ky, mét tri nh¢ tudi gia, bénh Alzheimer, bénh mua
giat Huntington, xo cling ¢t bén teo co, da xo cing va hdi chirng nhidm sic thé X dé
gay, r6i loan lién quan dén chét, rbi loan tAm than chéng han nhu tAm than phén liét,
rdi loan cam xuc va lo au, rbi loan thiéu tap trung va roi loan churc ndng nhén thac lién
quan dén cac rbi loan ndy va rbi loan CNS khéac. Réi loan lién quan dén chét bao gdbm
lam dung chét, phu thudc chét va réi loan do cai nghién chit, vi du cai nghién nicotin.
Réi loan lo 4u bao gbm r6i loan hodng s¢, &m anh x3 hoi va chuyén biét, lo au, rdi loan
4m anh cudng ché (OCD - obsessive compulsive disorder), rdi loan cing thing sau
chén thwong (PTSD - post traumatic stress disorder) va rdi loan lo 4u lan téa (GAD -
generalized anxiety disorder). R6i loan cam xuc bao gbm trim cam (chting trAm cam
nang, trdm ca4m man tinh, réi loan trAm cam NOS) va rdi loan ludong cuc (rdi loan
ludng cyc I va II). Réi loan chirc ning nhén thirc lién quan dén cac réi loan nay va rdi
loan CNS khéc bao gdm su thiéu hut va cac bét thuong trong tap trung va canh giac,
chirc ning diéu hanh va bd nhé (vi du nhu bd nhé 1am viée va b nhé sy kién). Cac rbi

loan khéc hoan toan hosc mét phan do mGluR5 1a dau va ngua.

Réi loan dac biét quan tAm 1a réi loan van dong gdy ra bdi L-dopa & bénh

Parkinson.
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Céc hogp chét theo sang ché, dac biét 1a cac hop chét nhu dugc xac dinh trong
nhom P theo phuong 4n 8, rit hitu ich trong didu tri, ngin ngura hoac lam éham tién
trinh rdi loan van dong & bénh Parkinson, dic biét 1a r6i loan van dong gdy ra boi L-
dopa & bénh Parkinson. Réi loan van dong & bénh Parkinson, mic di khong hoan toan,
thuong xay ra nhu 1a mot tic dung phu cta qua trinh diéu tri bénh Parkinson bang
levodopa (L-dopa), mét tién chét cia dopamin. Céc tinh chét cia nhiing réi loan van
dong nhu vay bao gdm suy gidm van dong, vi du, su xuét hién cta cic ctr dong vo
thirc chdm va khong phéi hop, 14c lu, té cling va cic van dé vé di lai. Bénh nhan duoc
diéu tri bang L-dopa thudng gidm céc triéu ching cua bénh Parkinson nhung ho gap
nhiéu kho khin dé tiép tuc dirmg hodc thdm chi ngdi. Sau thoi gian dai sir dung L-dopa,

phén 16n bénh nhén gia ting 16i loan vén dong.

R4i loan vén dong c6 thé xay ra vao bét ky lac nao trong chu trinh diéu trj bing
L-dopa. Theo mdt phuong 4n, cdc hop chit theo sang ché dugc st dung dé diéu tri rdi
loan van dong xy ra vao lic ndng d6 L-dopa trong huyét trong cao nhit & bénh nhan.
Theo mdt phuong 4n, hop chit theo sang ché duoc st dung dé diéu trj réi loan van
dong xay ra khi ndng do L-dopa trong huyét twong ctia bénh nhan 1én hoic xubng (rbi

loan van ddng hai pha).

R&i loan van dong ciing c6 thé phat trién & nguoi bi bénh Parkinson nhung
khong str dung L-dopa. Theo mot phuong 4n, hop chit theo sang ché dung dé diéu tri

rdi loan van dong Parkinson gdy ra bdi nguyén nhan khong phai L-dopa.

Diéu tri bang hop chét theo sang ché, dic biét 1a bing hop chét nhu dugc xéc
dinh trong nhém P, c¢6 thé bao gdm viéc 1am giam c4c dic tinh lién quan dén rdi loan
vén dong Parkinson, bao gdm nhung khong chi gi6i han ¢, vi dy, lam giam mirc 4o cir
dong vo thirc, lam giam s6 14n cir dong vo thurc, cai thién trong kha ning dé'thuc hién
cac nhiém vy binh thuong, cai thién kha nang di b, ting thoi gian gitta cac 1an rdi

loan van dong.

Trong trudng hop diéu tri du phong, céc hop chit theo sang ché, dic biét 1a cac
hop chit nhu dugc x4c dinh trong nhém P c6 thé dugc sir dung dé 1am cham hodc

ngdn ngura sy khoi phét cia rdi loan van dong Parkinson.
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Déi vé6i cac ddu hiéu dugc d@ cdp & trén (tinh trang va rdi loan), liéu thich hop
s€ thay dbi phu thudc vao, vi du, hop chét dugc dung, vat chu, cach dung, ban chit va
mirc d§ nghiém trong cta tinh trang dugc diéu tri. Tuy nhién, n6i chung, két qua kha
quan & dong vat dugc xac dinh 13 c6 thé dat dugc véi lidu hing ngay tir khoang 0,01
dén khoang 100mg/kg trong luong co thé, tét hon 1a tir khoang 0,1 dén khoang 10
mg/kg trong lwong co thé, vi du 1mg/kg. O dong vét c6 vi 16n hon, vi du con ngudi,
liéu hiing ngay duge x4c dinh Ia trong khoang tir 0,1 dén khoang 1000mg, tét hon 1 tir
khoang 1 dén khoang 400mg, tSt nhét 13 tir khoang 10 dén khoang 100mg hop chét
theo sang ché dugc ding mot cach phu hop, vi du, & lidu phan chia 1én t¢i bdn 1in mot

ngay.

Pé sir dung theo sang ché, hop chét theo sang ché, dic biét 1a hop chét nhu
dugc x4c dinh trong nhom P, c6 thé dugc dung nhu hoat chét don 18 hodc & dang két
hop v6i hoat chét khac, theo bat ky cach thuc thong thudng nao, ching han theo duong
miéng, vi du & dang vién nén hoidc vién nang, hodc theo dudng ngoai tiéu héa, vi du ¢
dang dung dich hogc huyén phu tiém. Dugc pham két hop chta hop chét theo sang ché

va hoat chét khac s& dugc dé cap dén nhu 1a “dugc pham két hop theo sang ché”.

Trong truong hop rdi loan van dong Parkinson gy ra bdi L-dopa, hop chét theo
sang ché, dic biét 1a hop chit nhu dugc xac dinh trong nhém P, s& dugc két hop véi L-
dopa va tity y v&i it nhat mot hoat chit dwoc chon tir nhém bao gdm chét Grc ché dopa
decarboxylaza, chét e ché catechol-O-metyl transferaza, chét chu véan dopamin, chét
{rc ché monoamin oxidaza-B, chit gay tiét adrenalin, cht dé didu tri rdi loan tic nghén
phdi, chit chen beta, chit déi khang thu thé alpha-adrenalin, cht déi khang
angiotensin II, chét khang cholinergic, chét khang cholinesteraza, chit chdng suy
nhugc, chit khang viém, chit chéng thip khép, chit chéng dau nira du, chit giai lo
4u, barbiturat, din xuét barbiturat, belladonna alkaloit, amin bac ba va din xuét

benzothiazepin.
Céc chét trc ché dopa decarboxylaza vi du nhu 13, carbidopa hoic benserazit.

Céc chét wc ché catechol-O-metyl transferaza vi du nhu 14, tolcapon hoic

entacapon.
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Céc chét chi van dopamin vi du nhu 1a, bromocriptin, pergolit, pramipexol,

ropinirol, cabergolin, apomorphin hoic lisurit.
Céc chat rc ché monoamin oxidaza-B vi du nhu 13, selegilin, rasagilin.

Chét tac dung 1én hé adrenergic va/hogc thudc dé didu tri rdi loan tic nghén
phéi vi du nhw 13, Budesonide chira formoterol fumarat, Combivent, Sertide mite hodc

Salbutamol.

Céc chat chen beta vi du nhu 14, Acebutolol, Acebutolol hydroclorua, Atenolol,
Betaxolol, Betaxolol hydroclorua, Bisoprolol, Bisoprolol fumarat, Bisoprolol
hemifumarat, Carvedilol, Cosopt, Levobunolol hydroclorua, Metoprolol, Metoprolol
suxinat, Metoprolol tartrat, Propranolol, Propranolol hydroclorua, Sotalol, Sotalol

hydroclorua, Tenoretic, Timolol, Timolol maleat hoic Timpilo.

Chét déi khang thu thé alpha-adrenalin vi du nhu 13, Alfuzosin, Alfuzosin
hydroclorua, Doxazosin, Doxazosin mesilat, Tamsulosin, Tamsulosin hydroclorua,

Terazosin hodc Terazosin hydroclorua.

Chéat dbi khang angiotensin II vi du nhu 14, Candesartan cilexetil, Irbesartan,

Losartan, Losartan kali, Olmesartan medoxomil, Telmisartan hodc Valsartan.

Dugc phim cta chét d6i khang angiotensin II vi du nhu 14, Blopress plus, Co-

diovan, hyzaar hodc Karvea hct.

Chét khang cholinergic vi du nhu 13, Ibratropium bromua hodc Tiotropium

bromua.
Chét khang cholinesteraza vi du nhu 13, Donepezil hydroclorua.

Chét chéng suy nhuoc vi dy nhu 13, Amitriptyline, Amitriptyline hydroclorua,
Bupropion hydroclorua, Citalopram, Citalopram hydrobromua, Cyclobenzaprin,
Cyclobenzaprin  hydroclorua, Escitalopram, Escitalopram oxalat, Fluoxetin,
Fluvoxamin maleat, Imipramin hydroclorua, Mirtazapin, Paroxetin, Paroxetin
hydroclorua, Sertralin, Sertralin hydroclorua, Trazodon, Trazodon hydroclorua,

Venlafaxin hodc Venlafaxin hydroclorua.
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Chét chéng dong kinh vi du nhu 13, Carbamazepin, Clonazepam, Gabapentin,

Phenobarbital, Phenytoin, Pregabalin hodc Topiramat.

Céc chit khang viém va/hoic chdng thép khép 13, vi dy, Betamethason,
Betamethason valerat, Cortison, Cortison axetat, Desonit, Diclofenac, Diclofenac natri,
Flurbiprofen, Hydrocortison, Indometacin, axit Salixylic, Triamcinolon axetonit,
Aceclofenac, Aflexa, Arthrotec, Carbager-plus, Celecoxib, Glucosamin, Glucosamin
sulfat, Glucosamin chira chondroitin, Ibuprofen, Ketoprofen, Meloxicam, Naproxen,

Naproxen natri, Nimesulit, Osteo bi-flex ho#ic Sulindac.

Dugc phidm chéng dau nira ddu vi du nhu la, Naratriptan hydroclorua,

Rizatriptan hodc Sumatriptan.

Chét gidi lo au vi du nhu 13, Alprazolam, Bromazepam, Clonazepam,
Clorazepate dikali, Diazepam, Etyl loflazepat, Hydroxyzin, Hydroxyzin hydroclorua,

Lorazepam, Oxazepam hodc Tetrazepam.

Barbiturat va/hoic din xuit barbiturat vi du nhu 13, Phenobarbital hodc
Phenobarbital.

Belladonna alkaloit va/hogc amin bac ba vi du nhu 13, Hyoscyamin sulfat.

Din xuét benzodiazepin va cac dugc chit lién quan vi du nhu 13, Alprazolam,
Bromazepam, Clonazepam, Clorazepate dikali, Diazepam, Etyl loflazepat, Lorazepam,
Lormetazepam, Oxazepam, Temazepam, Tetrazepam, Triazolam, Eszopiclon,

Zolpidem, Zolpidem tartrat hodc Zopiclon.
Dén xuét benzothiazepin vi du nhu 13, Diltiazem hodc Diltriazem hydroclorua.

Theo mot phuong 4n ciia sang ché, dugc phim két hop cu thé theo sang ché

dugce st dung. Duge phim nay bao gdm:

Hop chét theo séng ché, dac biét 1a hop chit nhu duge x4c dinh & nhom P; va
L-dopa.

Theo mot phuong 4n ciia sing ché, duoc phim két hop cu thé theo sang ché

dugc sir dung. Duge phdm két hop nay bao gbm:
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Hop chét theo sang ché, ddc biét 1a hop chit nhu duoc xac dinh & nhém P;
L-dopa; va
it nhit mot hoat chit dwgc chon tir nhém bao gbm:

carbidopa, benserazit, tolcapon, entacapon, bromocriptin, pergolit, pramipexol,
ropinirol, cabergolin, apomorphin, lisurit, selegilin, rasagilin, Budesonit chira
formoterol fumarat, Combivent, Sertide mité, Salbutamol, Axebutolol, Axebutolol
hydroclorua, Atenolol, Betaxolol, Betaxolol hydroclorua, Bisoprolol, Bisoprolol
fumarat, Bisoprolol hemifumarat, Carvedilol, Cosopt, Levobunolol hydroclorua,
Metoprolol, Metoprolol suxinat, Metoprolol tartrat, Propranolol, Propranolol
hydroclorua, Sotalol, Sotalol hydroclorua, Tenoretic, Timolol, Timolol maleat,
Timpilo, Alfuzosin, Alfuzosin hydroclorua, Doxazosin, Doxazosin. mesilat,
Tamsulosin, Tamsulosin hydroclorua, Terazosin, Terazosin hydroclorua, Candesartan
cilexetil, Irbesartan, Losartan, Losartan kali, Olmesartan medoxomil, Telmisartan,
Valsartan, Blopress plus, Co-diovan, Hyzaar, Karvea hct, Ibratropium bromua,
Tiotropium bromua, Donepezil hydroclorua, Amitriptylin, Amitriptylin hydroclorua,
Bupropion hydroclorua, Citalopram, Citalopram hydrobromua, Cyclobenzaprin,
Cyclobenzaprin  hydroclorua, Escitalopram, Escitalopram oxalat, Fluoxetin,
Fluvoxamin maleat, Imipramin hydroclorua, Mirtazapin, Paroxetin, Paroxetin
hydroclorua, Sertralin, Sertralin hydroclorua, Trazodon, Trazodon hydroclorua,
Venlafaxin, Venlafaxin hydroclorua, Carbamazepin, Clonazepam, Gabapentin,
Phenobarbital, Phenytoin, Pregabalin, Topiramat, Betamethason, Betamethason
valerat, Cortison, Cortison axetat, Desonit, Diclofenac, Diclofenac natri, Flurbiprofen,
Hydrocortison, Indometacin, axit Salixylic, Triamcinolon axetonit, Aceclofenac,
Aflexa, Arthrotec, Carbager-plus, Celecoxib, Glucosamin, Glucosamin sulfat,
Glucosamin chtra chondroitin, Ibuprofen, Ketoprofen, Meloxicam, Naproxen,

Naproxen natri, Nimesulit, Osteo bi-flex hodc Sulindac.

Dugc phim chdng dau nira déu vi du nhu 13, Naratriptan hydroclorua,
Rizatriptan, Sumatriptan, Alprazolam, Bromazepam, Clonazepam, Clorazepat dikali,
Diazepam, Etyl loflazepat, Hydroxyzin, Hydroxyzin hydroclorua, Lorazepam,

Oxazepam, Tetrazepam, Phenobarbital, Phenobarbital, Hyoscyamin sulfat,
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Alprazolam, Bromazepam, Clonazepam, Clorazepate dipotassium, Diazepam, Etyl
loflazepat, Lorazepam, Lormetazepam, Oxazepam, Temazepam, Tetrazepam,

Triazolam, Eszopiclon, Zolpidem, Zolpidem tartrat, Zopiclon, Diltiazem va Diltriazem

hydroclorua.

Vi du vé duge phim két hop 1a hop chit nhu duge x4c dinh trong nhém P, L-

dopa, va chét trc ché dopa decarboxylaza: carbidopa.

Vi du khéc vé dugce phim két hop 14 hop chit nhu dwoc x4c dinh trong nhom P,

L-dopa, va entacapon.

Vi du khac vé& dugc pham két hop 13 hop chit nhu duge xéc dinh trong nhom P,
L-dopa, entacapon, va carbidopa; vi du vé dugc phidm két hop nay 14 duoc phim két

hop ctia hop chit nhu duge xac dinh trong nhém P va Stalevo®.

Vi du vé duoc phﬁm két hop 1a hop chit dau tién dugc x4c dinh trong nhom P,
tre la  9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on, L-dopa, va chét tic ché dopa decarboxylaza: carbidopa.

Vi du khac v& duoc phim két hop 14 hop chét dau tién nhu dugc x4c dinh trong
nhom P, toc 13  9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on, L-dopa, va entacapon.

Vi du khéc vé duoc phdm két hop 14 hop chat dau tién nhu dugc x4c dinh trong
nhom P, toc la 9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on, L-dopa, entacapon, va carbidopa; vi du vé duoc phim nay la
dugc phdm két hop cia hop chét dau tién nhu duge xac dinh trong nhém P, tic 1a 9-
metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on,

va Stalevo®.

CAc chét theo sang ché cling c6 thé hiru ich trong diéu tri hoic ngan ngira chung

dau ntra dau.

Céc chat theo sang ché cling c6 thé hitu ich d€ di€u tri cdc bénh viém nhiém,
chéng han nhu dau, viém va/hodc phi né do hiu qua cia chan thuong, vi du lién quan

dén bong, bong gn, iy xuong hogc twong tw, bénh viém duong hd hép, ching han nhu
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bénh phéi tic nghén man tinh (COPD), bénh hen suyén, bénh viém mii, bénh viém
rudt, viém bong dai, bénh viém mang bd dao, rdi loan do viém da, chalmg han nhu bénh
véy nén hoic eczema, viém khép dang thép, dé st dung nhu 1a thude gian co tron, vi du
hitu dung dé diéu tri sy co thit cua dudng da day-rut hodc tir cung, vi dy hitu ich trong
diéu tri bénh Crohn, viém loét dai trang hodc viém tuy, hodc hitu ich dé didu tri co cliing
CO Vva run réy, vi du ¢ bénh da xo cting, viém bao gan, bénh g, 16i loan & mét, vi du

bénh tidng nhan ap, ho.

Céc chét theo sang ché cling c6 thé hitu ich trong diéu tri suy gidm nhén thirc

va/hoic rbi loan thiéu tap trung.

Réi loan chirc nang nhan thirc bao gém su thiéu hut va cac bat thudng trong tép
trung va canh giéc, chirc ning diéu hanh va bd nhé (vi du nhu b6 nh¢ 1am viéc va bd
nhé sy kién). Céac rdi loan khéc lién quan dén rdi loan chuc ning nhan thirc bao gdm
rdi loan ho hép lién quan dén gidc ngi (SRBD - sleep related breathing disorders),
khiém khuyét hanh vi, thiéu hut kha néng xir ly thong tin va céc rdi loan lién quan dén

tuoi tac.

Céc vi du khac nira v& suy giam nhan thite va/hoic rdi loan thiéu tap trung bao
gébm: rdi loan tang dong gidm chi y (ADHD - Attention-deficit hyperactivity
disorder), ADHD & tré em, ADHD & ngudi 16n, budn ngii ban ngay quéa mic, ngung
thd Iic ngt, gidn doan chu ky thirc-ngli & cong nhan 1am ca, chdn thwong so ndo, rdi
loan tho4i hoa than kinh véi bd nhé lién két va cac van dé nhan thirc (chﬁng han nhu
bénh Alzheimer, sa st tri tué thé Lewy, mét tri nh¢d tudi gia, sa sut tri tué do mach
mau, bénh Parkinson), hdi ching mét moéi man tinh, mét moi lién quan dén thiéu ngu
hodc mat ngii kéo dai, suy giam tri nhé lién quan dén d6 tudi va chirc nang nhan thac
(ching han nhu suy gidm nhén thtc nhe), suy' giam nhan thirc lién quan dn rdi loan
tdm trang (chéng han nhu trim cam) va lo 4u, tAm than phan liét, budn ngu ban ngay

lién quan dén chiing ng ri.

Ngoai ra, sang ché dé xuit cac chit dé st dung trong diéu tri hodc cai thién sy
ting cuong nhan thic & dbi tuong. Thudt nglt “sy ting cwong nhan thic” bao gém,
nhung khong chi giéi han &, sy ting cudng nhén thic, canh giac, tic dung chdng lai

mét mdi, tdng cudng sy tinh tdo, sy tdp trung, bd nhé (lam viéc, su kién), kha nang hoc
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tép, thoi gian phan g, nang cao kha nang nhén thirc, budn ngt ban ngay quéa mirc, sy
dao ngugc thiéu hut kha ning xir Iy thong tin, cai thién su rdi loan t§ chic, tic 1a cai

thién k¥ ning t6 chirc/trinh d¢ t8 chirc.

Céc chét theo sang ché cling c6 thé hitu ich trong diéu tri réi loan phat trién lan
toa (PDD — pervasive developmental disorders). PDD 1a nhém céc bénh dic trung boi
su cham tré trong phat trién cac k§ ning truyén théng va xd hoi. Cac bénh sau day la
mot phan cia PDD: chimg ty ky, hoi chiing Asperger, rbi loan phan li tudi 4u tho, hoi
chimg Rett, va hoi chirg nhiém sic thé X d& gay. Cac triéu chirng chinh 1a: hanh vi
gidng tu ky, hanh vi lap di 13p lai (OCD), trong mot sb truong hop d& bi kich thich, va
ADHS. Hoi ching nhiém séc thé X d& gay c6 hai kiéu gen-kiéu hinh khéac nhau: dot
bién toan by (chém phét trién, ADHD, chimg tu ky, va chimg lo 4u), dot bién mot
phan (run riy-mét didu hoa, hoi chimg Parkinson, chimg lo 4u). Réi loan quan tam dic

biét 12 hoi chiing nhiém séc thé X d& gay.

Hop chét theo sang ché c6 thé hiru ich trong ngin ngra cac tinh trang va rbi

loan dugc dé cap & trén.

Hop chét theo sang ché c6 thé hiru ich trong diéu tri c4c tinh trang va rbi loan

dugce dé cap o trén.

Hop chét theo sang ché c6 thé hitu ich trong lam cham tién trinh cua cac tinh

trang va roi loan dugce dé cép & trén.

Hop chét theo sang ché c6 thé dic biét hiru ich trong diéu tri ddu hiéu duge
chon tir: réi loan vén dong gdy ra boi L-dopa & bénh Parkinson va hoi ching nhiém

sdc thé X d& gay.

Do d6, nhu mot phuong 4n khéc, sang ché dé xuit hop chit c6 cong thuc (1)

hodc muoi dugce dung cia né d€ sir dung lam thudc.

Nhu mot phuong 4n khic, sang ché dé xuit hop chét co cong thtrc (I) hoac

mudi dugce dung cla né dé st dung trong tri liéu.

Theo mdt phuong 4n khéc, viée tri liéu danh cho bénh ma dugc cai thién bé’mg

cach e ché mGIluRS5. Theo phuong an khéc, bénh dugc chon tir danh sach duge dé
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cép & trén, vi dy r6i loan vin dong gay ra boi L-dopa & bénh Parkinson va hoi chimg

nhiém sic thé X d& gay.

Theo phwong 4n khéc, sang ché dé xuit hop chét c6 cong thie (I) dé sir dung
trong diéu tri bénh ma duoc cai thién béng cach trc ché mGIuRS bao g?)m viéc dung
mét lugng duge dung cia hop chit co cong thac (I) hoic mudi duge dung cua no.
Theo phuong 4n khac nita, bénh dugc chon tir danh sach duoc dé cép ¢ trén, thich hop
1a rbi loan vén dong gdy ra béi L-dopa & bénh Parkinson va hdi chimg nhidm séc thé X

dé gay.

Thuét ngit “lugng c6 hiéu qua diéu tri” cua hop chit theo sang ché dé cap dén
mot lugng hop chit theo sang ché ma s& goi ra dap tmg sinh hoc hoidc y hoc cua dbi
twong, vi du, su giam hoic wrc ché hoat dong cuia enzym hodc protein, hoic cai thién
cac tri€u chung, gidm bét céc tinh trang, lam chim hoic tri hodn tién tridn bénh, hoac
ngdn nglra bénh, v.v. Theo mdt phuwong 4n khong han ché, thuét ngtt “lugng c6 hiéu
qua diéu tri” dé cap dén luong hop chit theo sang ché ma khi duoc dung cho ddi
tugng, c6 hidu qua dé (1) it nhit 1a giam bét, trc ché, ngan ngira mot phan va/hoic cai
thién tinh trang, hofic rdi loan hogc bénh (i) gdy ra bdi mGIuRS, hoic (ii) lién quan dén
hoat dong ciia mGluRS, hodc (iii) ddc trung bsi hoat dong bAt thuong cia mGIluRS5;
hodc (2) giam hoic e ché hoat dong ctia mGluRS5; hodc (3) gidm hoic trc ché su biéu
hién ctia mGIuR5. Theo phuong 4n khong han ché khéc, thuit ngtt “luwong c6 hiéu qua
diéu tri” dé cap dén luong hop chét theo sang ché ma, khi duoc dung cho mot té bao,
hogc md, hodc vét liéu sinh hoc phi-té bao, hogic méi truong, c6 hiéu qua dé it nhét 1a
gidm hodc tc ché mot phﬁn hoat dong ctia mGluR5; hodc it nhit 1a giam hoic trc ché

mot phﬁn su biéu hién ctia mGIuRS5.

Nhu duge st dung & day, thuét ngit “dbi tugng” dung dé chi dong vat. Tét hon
néu dong vat 1a dong vat c6 vi. Dbi twong ciing dung dé chi, vi dy, linh truéng (vi du,
con nguoti), bo, clru, dé, ngua, chd, meéo, tho, chudt céng, chudt, ca, chim va tuong tu.

Theo mdt phuong dn dugce uu tién, ddi tugng 1a con ngudi.

Nhu dugc str dyng & déy, thuat ngir “su trc ch€” hodc “trc ché” dung dé chi sy

lam giam hodc hodc ngén chin tinh trang, triéu chimg, hodc rdi loan, hoic bénh, hoic
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su suy giam dang ké nhét dinh trong hoat dong co ban ciia quy trinh hodc hoat dong
sinh hoc.

Nhu dugc sir dung & ddy, thuat ngi “diéu tri" hodc "su diéu tri" bénh hoic rbi
loan bét ky, theo mot phuong 4n, dung dé chi su cai thién bénh hoic rbi loan (tirc 1a,
lam chdm hogc kim hdm hodc 1am gidm su phat trién cia bénh hodc it nhat mot trong
nhitng triéu ching 1dm sang cua bénh). Theo phuong 4n khéc, "diéu tri" hodic "su diéu
tri" d& cap dén sy lam gidm hodc cai thién it nhit mot thong sb vét Iy bao gbm ca
thong sé ma c6 thé khong thdy r5 & bénh nhan. Theo phuong an khac nita, “didu tri"
hodc "su diéu tri" ding dé chi diéu bién bénh hoic rdi loan, hodc 1a vé mit thé chét, (vi
du, su bn dinh tri¢u ching c6 thé théy 13), hodc 1a vé mit sinh 1y, (vi du, sy 6n dinh
thong sb vat 1y), hodc ca hai. Theo phuong 4n khac nita, “diéu tri" hodc "su diéu tri"
ding dé chi sy ngin ngtra hodc lam chdm su khai phat hodc su phat trién hodc tién

trinh cda bénh hodc rbi loan.

Duoc phdm hodc dugc phdm theo sang ché c6 thd & don vi lidu khoang 1-
1000mg hoat chét cho dbi tugng ndng khoang 50-70kg, hodc khoang 1-500mg hoic
khoang 1-250mg hodc khoang 1-150mg hodc khoang 0,5-100mg, hoic khoang 1-50mg
hoat chét. Liéu ¢6 hi€u qua didu tri cda hop chét, duoc phém, hoac cac dugc phém cua
n6, phu thudc vao loai cta ddi tugng, trong lwong co thé, tudi va tinh trang ca thé, rbi
loan hodc bénh hodc mirc d6 nghiém trong cua 16i loan hodc bénh dang dugc diéu tri.
Béc si, bac sT 1am sang hodc béc si thi y c¢6 hiéu biét trung binh trong linh vuc nay cé
thé d& dang x4c dinh lugng ¢6 hiéu qua ciia mdi hoat chit can thiét dé ngin ngira, diéu

tri hodc trc ché tién trinh cua r6i loan hodc bénh.

Dic tinh lidu lwong néu trén c6 thé duge thé hién trong cac thir nghi€ém in vitro
va in vivo b%mg cach st dung dong vét c6 vi mot cadch phu hgp, vi dy, chudt nha,
chudt cdng, cho, khi hoic cac td chic, mo biét 1ap va quy trinh diéu ché ching. Hop
chét theo sang ché co thé duoc sir dung in vitro & dang dung dich, vi du, tit hon la
dung dich chtra nuéc, va in vivo hodc theo duong rudt, theo dudng ngoai tiéu hoa,
hodc thuén loi 1a theo dudng tinh mach, vi du, & dang huyén phu hodc dung dich chira

nuée. Lidu lugng in vitro ¢6 thé thay ddi trong khoang 107 va 10” ndng d6 mol.
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Luong c6 hiéu qua diéu tri in vivo c6 thé thay ddi ty thudc vao duong dung, trong

khoang 0,1-500mg/kg, hodc trong khoang 1-100mg/keg.

Hoat tinh ctia hop chit theo sang ché c6 thé duge danh gi4 bang phuong phap in

vitro & in vivo nhu duge mo ta & day.

Hop chét theo sang ché c6 thé dugc dung dong thdi véi, hodc trude hodc sau it
nhit mot chit didu trj khéc. Hop chét theo sang ché c6 thé dugc dung riéng biét, theo

dudng gidng hodic khac, hoic dung cung nhau khi ¢ trong cling durgc phdm.
Céc vi dy sau minh hoa cho sang ché.

Vi du thye hién siang ché

Phén thir nghiém:

Téng quan:

Pbi véi phan Ung xay ra trong 10 phan ung vi song, st dung mo hinh Initiator®

tir Biotage, 1am n6ng bang vi séng cao tin c6 tan sé 2,45GHz.

Céc diéu kién phén tich UPLC/MS (% = phin trim theo thé tich): hé théng
Waters Acquity UPLC, cot Acquity HSS-T3 1,8um; 2,1 x 50 mm; T = 50°C; gradien:
A, nudc + HCOOH 0,05% + amoni axetat 0,05%; B, axetonitril + HCOOH 0,4%; A/B
tir 98/2 dén 2/98 trong 1,4 phit + 0,57 phut ché do déng dong; tbc do dong chay 1,2
mL/min.

Phb 1H NMR dat dugc trén quang phd ké Bruker (360, 400 hoic 600 MHz). b$

dich chuyén héa hoc dugc duara & phan triéu (ppm) so véi dinh dung moi du.

Céc chir viét tat:

AcOFt etyl axetat
AcOH axit axetic
cHex xyclohexan

CO cacbon monoxit
DCM diclometan
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DME

DMF
DMF-DMA
dppf

eq

HATU

MeOH

mg

min

mL

MPLC

MS

NMM
NMP
PEPPSI-iPr

rt

RT
T3P
TBME
TBTU
TEA
TFA
THF
UPLC
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dimetylaxetamit

1,2-dimetoxyetan

dimetylformamit
N,N-dimetylformamit dimetyl axetal
1,1°-bis(diphenylphosphino)feroxen
duong luong

gio
O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni
hexaflophosphat

metanol

miligam

phut

mililit

sic ky 4p suét trung binh

khdi phd

N-metyl morpholin

N-metyl pyrolidon
[1,3-bis(2,6-diisopropylphenyl)imidazol-2-yliden](3-
clopyridyl)paladin(IT)diclorua

thoi gian luu

nhi¢t do phong

dung dich anhydrit propylphosphonic
tert-butylmetylete

O-(benzotriazol-1-y1)-N,N,N°N’-tetrametyluroni tetrafloborat

trietylamin
axit trifloaxetic
tetrahydrofuran

sac ky 1dng si€u ap

Quy trinh diéu ché 1-27:

Quy trinh diéu ché 1: 5-iodo-1-metyl-3,4-dihydroisoquinolin
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0 o O
Ac,0 / Dioxan )K H
_— N +
Q\/\NHz | N c T
|
o//gQ
FeCls N~ O H,SO, NN
CH,Cl, MeOH

Buéc 1. N-(2-iodophenetyl)axetamit. Lam néng dung dich gdm 2-(2-
iodophenyl)etanamin (13,5g, 54,6mmol) va Ac,O (10,3mL, 109mmol) trong 1,4-
dioxan (200mL) dén 100°C trong 45 min. Sau d6 1am nguéi phan tng dén RT va ¢o
ddc trong chan khong. Phin cin tao thanh dugc hép thu trong DCM va rira bang dung
dich NaHCO; chira nuéc bdo hoa — phan ung tao khi! Tach pha hitu co ra, lam kho
bang Na,SO4, loc va cd ddc trong chan khong dé tao ra hop chét néu trong d& muc nay
duéi dang ddu mau vang (16,2g), ma hop chét nay duge sir dung trong bude tiép theo.
UPLC-MS: MS 290,3 (M+H"); UPLC rt 0,96 min.

Buéce 2. 7-iodo-10b-metyl-5,6-dihydro-2H-oxazolo[2,3-a]isoquinolin-
2,3(10bH)-dion. Xt Iy timg giot dung dich N-(2-iodophenetyl)axetamit (16,0g, 55,3
mmol) trong DCM (600mL) trong diéu kién N, bang (COCI), (5,33mL, 60,9mmol).
Khuiy phan Gng & RT trong 45 min va sau d6 1am lanh dén 0°C. Sau d6 thém FeCl;
(10,8g, 66,4mmol) vao va tir tir lam 4m hdn hop dén RT va khudy & RT trong 18h.
Thém dung dich HCI 2N chtta nu¢ce (50 mL) vao va khudy hdn hop trong 2h. Téach pha
hitu co ra, lam kho béng NaySOy, loc va co déc trong chin khong dé tao ra hop chét
néu trong d& muc nay duéi dang chét rin mau nu (20,8 g), st dung chinh hop chét nay

trong budc tiép theo. UPLC-MS: MS 344,3 (M+H"); UPLC 1t 1,10 min.

Buéc 3. 5-iodo-1-metyl-3,4-dihydroisoquinolin. Lam néng huyén phu 7-iodo-
10b-metyl-5,6-dihydro-2H-oxazolo[2,3-a]isoquinolin-2,3(10bH)-dion  (20,7g; 60,3
mmol) trong MeOH/H,SO4 (19:1, 750mL) dé hdi luyu trong 5h. Lam nguodi hon hop
dén RT rdi c6 dic trong chan khong. Phin cin tao thanh duoc hép thu trong H20
(200mL) va chiét bing AcOEt. Tach pha hitu co ra va chiét hai 1in bing dung dich
HCI chtra nudc IN. Céc pha chita nuéc duge két hop, 1am mat bang d4 va bazo hoa

bing dung dich amoniac chtra nuéc dam dic. Chiét hdn hop nay bing DCM, va lam
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kho céc 16p hitu co Két hop béng NaySOy, loc va co dic trong chin khong. Tinh ché
san phdm tho bing phuong phap sic ky nhanh (Si02, DCM dén DCM/MeOH 95:5) dé
tao ra hop chit néu trong d& muc nay dudi dang chét rin mau nau (8,6g). UPLC-MS:
MS 272,3 (M+H"); UPLC 1t 0,606 min. "H NMR (400 MHz, CLOFORM-d): 6 ppm
2,37 (s, 3 H); 2,68 - 2,78 (m, 2 H); 3,68 (td, J=7,62, 1,56 Hz, 2 H); 7,04 (t, ]=7,82 Hz,
1 H); 7,46 (d, J=7,43 Hz, 1 H); 7,84 (d, J=7,82 Hz, 1 H).

Sau quy trinh dugc md ta & trén ddi v6i Quy trinh didu ché 1 va thay thé cac
chét phan tmg thich hop, nguyén liéu dau vao va cac phuong phap tinh ché da biét ddi
v6i ngudi ¢ hiéu biét trong linh vuc nay, cac khdi ciu truc sau theo sang ché dugc

di€u che:

Quy trinh diéu ché 2: 5-flo-1-metyl-3,4-dihydroisoquinolin. MS 164,0 (M+H"). UPLC
(2min) rt 0,616 min.

Quy trinh diéu ché 3: 5-clo-1-metyl-3,4-dihydroisoquinolin. UPLC-MS: MS 180,1
(M+H"); UPLC 1t 0,25 min.

Quy trinh diéu ché 4: 5-bromo-1-metyl-3,4-dihydroisoquinolin. MS 224,0 (M+H").
UPLC (2min) rt 0,743 min.

Quy trinh didu ché 5: 1-metyl-5-(triflometyl)-3,4-dihydroisoquinolin. MS 214,0
(M+H"). UPLC (2min) rt 0,805 min.

Quy trinh diéu ché 6: 5-metoxy-1,3-dimetyl-3,4-dihydroisoquinolin. UPLC-MS: MS
190,0 (M+H"); UPLC rt 0,58 min.

Quy trinh diéu ché 7: 6-clo-5-metoxy-1-metyl-3,4-dihydroisoquinolin. UPLC-MS: MS
210,0 (M+H"); UPLC rt 0,41 min.

Quy trinh diéu ché 8: 7-clo-5-metoxy-1-metyl-3,4-dihydroisoquinolin. UPLC-MS: MS
210,0 (M+H"); UPLC rt 0,59 min.

Cac vi du sau dé xuat con dudng tong hop doi véi nguyén lidu ban dau hitu ich

cho quy trinh didu ché cac hop chét duge mo ta trong séng ché:
Quy trinh diéu ché 9: 2-(3-clo-2-metoxyphenyl)etanamin
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Cl Cl Cl Cl
\©\ NBS, BPO \QVB" NaCN \Q\///N Hy, Ra-Ni \Q\/\
CHCl, EtOH MeOH / NH3 5% NH;

Buéc 1. 1-(bromometyl)-3-clo-2-metoxybenzen. Lam néng hén hop gdm 4-clo-

2-metoxy-1-metylbenzen (26,5g, 169mmol), NBS (33,1g, 186mmol) va benzoyl

peroxit (200mg, 0,826mmol) trong CHCl; dé hdi luu trong 24h. Lam nguodi phan ung

dén RT va sau d6 co dic trong chan khong. Khudy phin cin véi ete diu hda va loc

huyén phu tao thanh ra rdi ¢6 dic dich loc trong chan khéng dé tao ra hop chat néu

trong d& muc nay (30,9g) dudi dang diu mau niu, ma dugc st dung trong budéc tiép

theo. UPLC (2min) rt 1,708 min.

Budce 2. 2-(3-clo-2-metoxyphenyl)axetonitril. Xir ly dung dich 1-(bromometyl)-
3-clo-2-metoxybenzen (30,8g, 131mmol) trong EtOH (150mL) & RT va trong diéu
kién N, b%mg dung dich NaCN chtra nude (12,8g, 262mmol trong 50mL H,0) roi 1am
néng hén hop dén 100°C trong 3h. Sau d6 lam nguoi phan tng dén RT va hip thu
trong Et,0. Rira hdn hop bang H,0 va nudc mudi, va chiét lai pha chira nuéc bing
Et,0. Lam kho céc 16p hitu co Kkét hop b%lng Na, SOy, loc va ¢6 dic trong chan khong.
Tinh ché san phim tho bing phuong phap sic ky nhanh (SiO, Hexan dén
Hexan/AcOEt 4:1) dé thu dugc hop chét néu trong dé muc nay (15,8 g) dudi dang diu
mau nau. UPLC (2min) rt 1,383.

Budc 3. 2-(3-clo-2-metoxyphenyl)etanamin. Khudy huyén pht gdm 2-(3-clo-2-
metoxyphenyl)axetonitril (15,82, 87mmol) va Ra-Ni (87mmol) trong MeOH/NHj;
(96:4, 200mL) ¢ RT trong mdi truong khi H, trong 33h. Sau d6 loc hdn hop va cb dic
dich loc trong chén khong dé tao ra hop chét néu trong d& muc nay (15,8g) dudi dang
chét 16ng mau hoi nau, st dung chinh hop chét nay trong bude tiép theo. UPLC-MS:
MS 186,0 (M+H"); UPLC rt 0,43 min.

Sau quy trinh duge mo ta & trén dbi véi 2-(3-clo-2-metoxyphenyl)etanamin va
thay thé cac chat phan ung thich hop, nguyén liéu ddu vao va céc phuong phap tinh
ché da biét d6i v6i ngudi c6 hibu biét trong linh virc nay, chét trung gian sau dugc diéu

4
A

ché:
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Quy trinh didu ché 10: 2-(4-clo-2-metoxyphenyl)etanamin. UPLC-MS: MS 186,0
(M+H"); UPLC 1t 0,62 min. |

N
O
SN Cs,CO03, Pd(OACc),, BINAP @é\l
Toluen, hdi Iwu, 24h
|
(]

Quy trinh diéu ché 11: 4-(1-metyl-3,4-dihydroisoquinolin-5-yl)morpholin

Nap 5-iodo-1-metyl-3,4-dihydroisoquinolin (8,0g, 29,5mmol), morpholin (3,1g,
35,4mmol) va Cs,COj3 (13,5, 41,3mmol) vao binh thét cd trong diéu kién Ar va thém
vao hdn hop gébm Pd(OAc), (0,33g, 1,48mmol) va BINAP (0,92g, 1,48mmol) trong
toluen (150mL). Khudy phan tmg & RT trong 5 min va sau d6 lam nong dé hdi luu
trong 24h. Lam ngudi phan tmg dén RT, sau do6 loc qua xelit. C6 déc dich loc trong
chan khong va tinh ché san phdm tho bing phuong phap sic ky nhanh (SiO,, DCM
dén DCM/MeOH 9:1) dé tao ra hop chat néu trong d& muc nay (3,05¢). UPLC-MS:
MS 231,1 (M+H"); UPLC rt 0,40 min.

Quy trinh diéu ché 12: 2-(1-metyl-3,4-dihydroisoquinolin-5-yl)propan-2-ol.

Z > 0Bu
NN Pd(OAc),, DPPP, Et;N N MeMgBr N
DMSO, 100 °C, 18 h Et,0, -78°C dén RT,

' 0 18h HO

Bude 1. 1-(1-metyl-3,4-dihydroisoquinolin-5-yl)etanon. Khtt khi dung dich
gbm 5-iodo-1-metyl-3,4-dihydroisoquinolin (2,0g, 7,38mmol), Pd(OAc), (41mg,
0,184mmol) va DPPP (85mg, 0,207mmol) trong DMSO kho (15mL), sau d6 thém lan
luot butylvinyl ete (4,80mL, 36,9mmol) va Et;N (1,24mL, 8,85mmol). Lam néng phan
ting &én 100°C trong 18h, va sau d6 lam ngudi dén RT. Pha lodng hdn hop véi Et,0 va
ria béng H,0. Sau d6 lam kho pha hitu co b%tng Na,SO0y, loc va cd dic trong chén
khong dé tao ra ddu mau ndu ma dugc hap thu trong THF (50mL) va xt Iy bang dung
dich HCI chira nuéc 2N (25mL). Khudy hén hop & RT trong 4h, sau d6 pha loang véi
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AcOEt va rira bang H,0. Sau d6 trung hoa pha chira nu6e va bazo héa bang cach thém
Na,CO;, rdi chiét bang AcOEL. Sau d6 1am khé cac 16p hitu co két hop bing Na,SO,,
loc va ¢6 dac trong chan khong. Tinh ché san phédm thd bing phuong phap sic ky
nhanh (SiO,, DCM dén DCM/MeOH 9:1) dé tao ra hop chét néu trong d& muc nay
(1,06g) duéi dang diu mau nau, sir dung chinh hop chét nay trong budc tiép theo.
UPLC-MS: MS 188,0 (M+H"); UPLC rt 0,45 min.

Bude 2. 2-(1-metyl-3,4-dihydroisoquinolin-5-yl)propan-2-ol. Lam lanh dung
dich 1-(1-metyl-3,4-dihydroisoquinolin-5-yl)etanon (800mg, 4,27mmol) trong Et,0
kho (10mL) trong diéu kién Ar dén -78°C, va sau d6 xtr ly timg giot bang dung dich
MeMgBr 3M (1,42mL, 4,27mmol). Khudy hén hop dén -78°C trong 30min nita. Sau
d6 1am 4m hén hop dén RT va khudy trong 18h & RT. Sau d6 pha lodng phan Gng v§i
AcOEt va rira bang H,0. Sy kho pha hitu co biang Na,SO,, loc va ¢6 dic trong chan
khong. Qua trinh tinh ché bing phuong phap sic ky nhanh (SiO,, DCM dén
DCM/MeOH 9:1) da thu duge 2-(1-metyl-3,4-dihydroisoquinolin-5-yl)propan-2-ol
(166mg) duéi dang ddu mau ndu. UPLC-MS: MS 204,2 (M+H"); UPLC rt 0,47min.

Quy trinh diéu ché 13: 1-metyl-5-(pyridin-4-yl)-3,4-dihydroisoquinolin.
~-BOH)
o

N Pd(PPh3)2C|2, 052003 NN
Dioxan, hdi luu, 24 h
[ pZ l

NS

N

Lam néng hdén hop gdm 5-iodo-1-metyl-3,4-dihydroisoquinolin  (3,0g,
11,lmmol), axit pyridin-4-ylboronic (2,04g, 16,6mmol), Pd(PPh3),Cl, (3,88g,
5,53mmol) va Cs,CO; (10,8g, 33,2mmol) trong 1,4-dioxan (45mL) dé hoi luu trong
24h. Lam ngudi hén hop dén RT, va sau d6 loc. Rra banh loc béng AcOEt, va sau dé
c¢d dac dich loc trong chan khong. Tinh ché san phdm tho bang phuong phap sic ky
nhanh (SiO,, DCM dén DCM/MeOH 9:1) dé thu dugc hop chit néu trong d& muc nay
(1,82g) dudi dang chdt rin mau xam. UPLC-MS: MS 223,0 (M+H"); UPLC rt
0,38min.
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Quy trinh diéu ché 14: 9-i0do-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-alisoquinolin-2,5-

dion.
o)
NaCNBHs,
SN, @ LDA | OFt AOH
J —
EtO” “OEt 1y NH o
EtOH
I
|
T3P, Et;N o
)J\/NHBoc
Acoet  |HO
0
0 Na* 0
HO © NaOH NHB
)J\/NH3 DR J\/N \1/ NJ\/ oc
Dioxan EtOH
T3P, Et;N
DMF
o)
8602 NH

L1
/l Pyridin N"No

Budge 1. (Z)-etyl 2-(5-iodo-3,4-dihydroisoquinolin-1(2H)-yliden)axetat. Thém
nho giot dung dich LDA (2M trong THF, 111mL, 222mmol) & -78°C vao dung dich 5-
iodo-1-metyl-3,4-dihydroisoquinolin da dwgc lam ngudi mau vang (30,1g, 111mmol)
trong THF kh6 (900mL). Khudy dung dich mau n4u hinh thanh & -78°C trong 45min
va sau do thém nho giot dung dich dietyl cacbonat (14mL, 116mmol) trong THF
(80mL) vao. Khudy hén hop & -78°C trong 45min nita, va sau d6 db 1én trén nuéc
mubi. Loc huyén phit mau vang hinh thanh va rira banh loc bing AcOEt. Chiét dich
loc biang AcOEt, lam kho cac pha hitu co két hop bang Na,SO,, loc va cb ddc trong

chan khong dé tao ra hop chét néu trong d& muc nay (40,0g) dudi dang ddu mau nau,
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sit dung chinh hop chét nay trong budc tiép theo. UPLC-MS: MS 344,1 (M+HM);
UPLC rt 1,28min.

Budce 2. etyl 2-(5-iodo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat. Xt Iy dung
dich (Z)-etyl 2-(5-iodo-3,4-dihydroisoquinolin-1(2H)-yliden)axetat (40,0g, 116mmol)
trong EtOH khan (430mL) bang timg phin AcOH (33mL) va naBH;CN (9,63g,
146mmol) & RT trong diéu kién Ar. Khudy hdn hop & RT trong 1,5h, va sau d6 thém
timg phan lwong NaBH;CN khac (3,85g, 58mmol) vao. Khudy hén hop trong 1,5h
nita, va sau d6 dd 1én trén dung dich NaHCO; chira nuéc quéa bio hoa. Didu chinh do
pH dén 8, rdi sau d6 chiét hdn hop bing AcOEt. Lam kho cac 16p hitu co két hop bang
Na,SO0;, loc va cd dic trong chan khong dé tao ra hop chit néu trong d& muyc nay
(39,5g) duéi dang ddu mau cam ma dugc sit dung trong buéc tiép theo.UPLC-MS: MS
346,1 (M+H"); UPLC rt 0,66min.

Bude 3. etyl 2-(2-(2-((tert-butoxycacbonyl)amino)axetyl)-5-iodo-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetat. X@ 1y hdn hop gdm etyl 2-(5-iodo-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetat (39,5g, 114mmol), Boc-Gly-OH (20,1g, 114mmol)
va Et;N (32mL, 230mmol) trong AcOEt (570mL) bing dung dich T3P trong DMF
(80mL, 137mmol) — phan tng tda nhiét. Khudy hén hgp & RT trong 15h va sau do

thém H,O (200mL) vao. Diéu chinh d6 pH dén 8 bing cach thém dung dich NaHCOs,
.: \.
chira nudce bdo hoa, va chiét pha hitu co bing AcOEt. Rira cic pha hitu co két hop;

:

bang nude mudi, sdy kho bing Na,SOy, loc va ¢b dic trong chan khong dé tao ra hop

chét néu trong dé muc ndy (57,4g), st dung chinh hop chit nay trong budce tiép theqy

UPLC-MS: MS 503,2 (M+H"); UPLC rt 1,20min.

Budc 4. natri  2-(2-(2-((tert-butoxycacbonyl)amino)axetyl)-5-iodo-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetat. Thém dung dich NaOH (4M, 33mL, 132mmol)
chira nuéc vao dung dich etyl 2-(2-(2-((tert-butoxycacbonyl)amino)axetyl)-5-iodo-
1,2,3,4-tetrahydroisoquinolin-1-yl)axetat mau cam (57,4mmol, 114mmol) trong EtOH
(800mL) va khuéy hdn hop & RT trong 60h. Sau d6 loc hdn hop va rira banh loc bing
Et,0. Sau d6 c6 déc dich loc trong chin khong dén khi hinh thanh két tia khac. Sau d6
lai loc hdn hop va rira banh loc bang Et,0. Tiép d6 1am khé cc banh loc két hop trong
chan khong @ tao ra hop chét néu trong d& muc nay (49,8g) duéi dang bdt mau be, st
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dung chinh hop chét ndy trong bude tiép theo. UPLC-MS: MS 475,2 (M+H"); UPLC
rt 1,00min.

Buge 5. 2-(1-(carboxymetyl)-5-iodo-3,4-dihydroisoquinolin-2(1H)-yl)-2-
oxoetanaminium  clorua. Xt Iy  huyén phd  natri 2-(2-(2-((tert-
butoxycacbonyl)amino)axetyl)-5-iodo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat
(49,82, 100mmol) trong dioxin khd (1L) véi dung dich HCI chtra nuée (4M, 280ml,
1,12mol) va khudy hén hop & RT trong 18h. Sau d6 c¢d dac hdn hop phan tng trong
chan khong dé tao ra hop chét néu trong d& muc nay (46,1g) dudi dang bot mau be, st
dung chinh hgp chét nay trong buégce tiép theo. UPLC-MS: MS 375,1 (M+H"); UPLC
rt 0,60min.

Budge 6. 9-iodo-1,3,4,7,8,12b-hexahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-
dion. Xt 1y huyén phu gdm 2-(1-(carboxymetyl)-5-iodo-3,4-dihydroisoquinolin-
2(1H)-yl)-2-oxoetanamini clorua (46,1g, 112mmol) va Et;N (95mL, 682mmol) trong
DMF khb (1,1L) bang dung dich T3P trong DMF (98mL, 169mmol) — phan Gng téa
nhiét. Khudy hén hop & RT qua dém. Sau d6 co ddc hdn hop trong chan khéng va
phan cin thu duge duge hép thu trong AcOEL rdi pha lodng véi dung dich NaHCO;
chira nuéc bao hoa. Chiét pha chira nuée bing AcOEt va sau do rira cc 16p hitu co két
hop béng nude mudi, 1am khod béng Na,SOy, loc va ¢d dédc trong chin khong dé tao ra
chit rin mau nau. Tao huyén phi san phdm thd thu dugc trong MeOH 1di loc. Rira
banh loc bing MeOH va DCM, va sau d6 lam kho trong chan khong dé tao ra hop chét
néu trong d& muc ndy (12,4g) dudi dang bot mau be ma duge st dung trong bude tiép
theo. UPLC-MS: MS 357,1 (M+H"); UPLC rt 0,73 min.

Bude 7. 9-iodo-3.,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion.
Lam néng hén hop gbm 9-i0do-1,3,4,7,8,12b-hexahydro-[ 1,4]diazepino[7,1-
ajisoquinolin-2,5-dion (15,5g, 43mmol), SeO, (9,63g, 87mmol) trong pyridin (650mL)
dén 160°C trong 20min trong 10 phan tmg vi séng. Sau d6 cd dic hdn hgp trong chan
khong va phan cin thu dugc duoc hap thu trong AcOEt (1L) rdi pha lodng véi H,O
(1L). T4ch 16p hitu co va chiét 16p dung dich chira nuéc bing AcOEt. Sau d6 1am kho
cac pha AcOEt két hop béng Na,SOy, loc va co dédc trong chan khong. Qua trinh tinh
ché bang phuong phép sic ky nhanh (SiO,, Heptan dén AcOEt dén DCM/MeOH 9:1)
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tao ra 7,25g chit rdn mau be. Sau d6 lai chiét pha chira nuéc bang DCM va lam kho
céc 16p hitu co két hgp bang Na,SO,, loc va co ddc trong chan khong. Qua4 trinh tinh
ché phan can thu dugc bang phuong phap sic ky nhanh (SiO,, Heptan dén AcOEt dén
AcOEt/MeOH 50:1) da tao ra 1,15¢g chét rdn mau hoi nau. Sau d6 két hop hai chét rin
thu dwgc va két tinh dang Et,0 dé thu dugc hop chit néu trong dé& muc nay (8,15g)
du6i dang chat rdn mau be. UPLC-MS: MS 355,0 (M+H"); UPLC rt 0,78min. 'H
NMR (400 MHz, DMSO-dg)  ppm 2,83 (t, J=6,06 Hz, 2 H); 3,76 (d, ]=5,47 Hz, 4 H);
6,36 (s, 1 H); 7,07 (t, J=7,82 Hz, 1 H); 7,90 (d, J=7,43 Hz, 2 H); 8,28 (br. s., 1 H).

Sau quy trinh dugc md ta & trén dbi voi Quy trinh didu ché 14 va thay thé céac
chét phan tmg thich hop, cac nguyén lidu déu vao va cac phuong phap tinh ché da biét
ddi v6i nguoi c6 hidu biét trong linh vyc nay, cac chét trung gian duéi day theo sang

ché dugc di€u ché:

Quy trinh diéu ché 15: 9-clo-3,4,7,8-tetrahydro-[1,4]diazepino[ 7,1-a]isoquinolin-2,5-
dion. UPLC-MS: MS 263,0 (M+H"); UPLC rt 0,75min.

Quy trinh diéu ché 16: 9-metoxy-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-
2,5-dion. UPLC-MS: MS 259,2 (M+H"); UPLC rt 0,67min.

Quy trinh diéu ché 17: 9-bromo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-
2,5-dion
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Bude 1. metyl 2-(2-axetyl-5-bromo-1,2-dihydroisoquinolin-1-yl)axetat. Nho
ting giot dung dich axetyl clorua (35,9mL, 505mmol) vao dung dich di khudy 5-
bromoisoquinolin (100g, 481mmol) trong DCM (1900mL) & RT va khudy dung dich
trong 60min. Lam lanh dung dich dén -78°C (huyén phu vang) va sau d6 thém ting
phan dung dich tert-butyl((1-metoxyvinyl)oxy)dimetylsilan (95g, 505mmol) trong
DCM (500mL) vio. Khudy dung dich mau vang tao thanh & -78°C trong 1h va sau do
1am 4m 1én dén RT qua dém. Thém dung dich HCI chira nu6e 2N (400mL) va khudy
hdn hgp phan tmg trong 10min. Tach 16p hitu co ra va rira bang nuwde mubi (2x). Lam
kho cac 16p hitu co két hop bang natri sulfat, loc va loai bd dung mdi trong diéu kién
ap suit giam. Hoa tan phan can trong dietyl ete (1000mL), thém than cui vao va loc
hdn hop qua miéng dém xelit. Lam bay hoi dung méi va lam khé san phdm tho trong

didu kién chan khong cao qua dém dé sinh ra hop chit néu trong d& muc nay (147g),
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st dung hop chét ndy ma khong tinh ché thém. UPLC-MS: MS 324,0/326,0 (M+H");
UPLC 1t 1,03min.

Buée 2. metyl 2-(2-axetyl-5-brom0-1,2,3,4-tetrahydroisoquinolin-lfyl)axetat.
Khudy dung dich da khudy gdm metyl 2-(2-axetyl-5-bromo-1,2-dihydroisoquinolin-1-
ylaxetat (147g, 453mmol), trietylsilan (388g, 3333mmol) va axit trifloaxetic (266mL,
3446mmol) trong 1,2-dicloetan (1100mL) dugc khudy & 80°C trong 3h. Lam ngudi
hdn hop phan tmg dén RT va lam bay hoi dung méi trong didu kién ap suét giam. Lam
bay hoi c4c thanh phan d& bay hoi con lai trong didu kién chan khong cao va nhiét do
bé 40°C. Thém NaHCO; chra nuéc bdo hoa (500mL) vao phin cin mau vang tao
thanh trong khi khudy va chiét hdn hop bing DCM (3 x 400 mL). Rira I6p hitu co
bing NaHCO; chira nuée qua bio hoa (300mL) va nuée mudi (300mL). Xi Iy 16p hitu
co bang than cui, sau d6 1lam kho bang natri sulfat, loc qua miéng dém Hyflo va loai bé
dung moi trong diéu kién ap suét giam. Két tinh san phim thé tir dietyl ete (300mL) dé
sinh ra hgp chét néu trong d& muc ndy duéi dang tinh thé mau trang (90g). UPLC-MS:
MS 326,0/328,0 (M+H"); UPLC rt 0,94min.

Budce 3. metyl 2-(5-bromo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat. Lam lanh
MeOH (1280mL) dén -15°C rdi dung lai. Thém tr tir axit sulfuric (147mL,
2759mmol) (phan ng téa nhiét) trong diéu kién 1am lanh. Thém metyl 2-(2-axetyl-5-
bromo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat (90g, 276mmol) vao dung dich nay va
khudy hdn hop phan tng trong didu kién hdi luu trong 96h. Lam ngudi hén hgp phan
tmg dén RT va thém tir tir vao dung dich NaHCO; (540g) trong nuée (1,35L). Chiét
dung dich chtta nu6c c6 tinh kiém nhe nay bang AcOEt (3 x 500 mL). Rtra cac 16p
hitu co két hop bang NaHCO; chita nudce bdo hoa (300mL) va nuée mudi (300mL).
Lam kho 16p hiru co bing natri sulfat, loc va loai bé dung mdi trong didu kién 4p suét
giam. Lam kho san phim tho trong diéu kién chan khong cao dé sinh ra hop chét néu
trong d& muc nay dudi dang bot mau vang (76g), stt dung hop chit nay ma khong tinh
ché thém. UPLC-MS: MS 284,1/286,1 (M+H"); UPLC rt 0,50min.

Bude 4. metyl 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axetyl)-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetat. Thém T3P (191mL, 321mmol, 50% m/m trong
AcOEt) vao dung dich da khudy gdm metyl 2-(5 -bromo-1,2,3,4-tetrahydroisoquinolin-
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l-yl)axetat (76g, 267mmol), Boc-glyxin (51,5g, 294mmol) va trietylamin (74,6mL,
535mmol) trong AcOEt (1350 mL), va khudy dung dich 6 RT trong 90min. Thém HCl
chra nuée 0,2N (400mL) vao va khudy phan tng trong Smin. Tach 16p hitu co ra va
rira bang HCI chira nuéc 0,2N (1 x 250 mL), NaHCO; chira nuéc bdo hoa (2 x 250
mL) va nuéc mubi (1 x 250 mL). Lam khd céc 16p hitu co két hop bang natri sulfat,
loc va loai bé dung méi trong diéu kién 4p suat giam. Lam kho phén can trong diéu
kién chan khong cao qua dém dé sinh ra hop chét néu trong dé muc nay dudi dang bot
mau tring (113g), s dung hop chit nay ma khong tinh ché thém. UPLC-MS: MS
441,2/443,2 (M+H"); UPLC rt 1,12min.

Buoe 5. axit 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axetyl)-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetic. Thém NaOH chita nudc 4N (74,5mL, 298mmol)
vao dung dich da  khudy chta  metyl 2-(5-br0m0-2-(2-((tert-
butoxycacbonyl)amino)axetyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat (113g,
257mmol) trong EtOH (1000mL), va khudy dung dich & RT trong 2h. Loc két tia mau
trang ra va rira chit rén mau tring nay bing mot lwong nhd EtOH (1x) va dietyl ete
(2x). Phan b mudi natri gitra cac dung dich HCI chira nuéc 0,5N va DCM, tach 16p
hitu co va rira bing HCI chtra nuée 0,5N (1 x) va nude mudi (1 x). Lam kho 16p hitu
co két hop bing natri sulfat, loc va loai bé dung moi trong didu kién 4p suét giam. Lam
kho phan cin trong diéu kién chéan khong cao qua dém dé sinh ra hop chéit néu trong
d¢ myc ndy dudi dang bot mau tring (110g). UPLC-MS: MS 427,2/429.2 (M+H™):
UPLC rt 0,98min.

Budc 6. 2-(5-bromo-1-(carboxymetyl)-3,4-dihydroisoquinolin-2(1H)-yl)-2-
oxoetanaminium clorua. Thém HCI 4N trong dioxan (644mL, 2574mmol) vao dung
dich di khudy axit 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axetyl)-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetic (110g, 257mmol) trong dioxan (1290mL), va khudy
hdn hop phan tng & RT trong 24h. Loc két tia mau trang ra va rira chit rén mau trang
nay bang mot lwong nhod dietyl ete (2x). Lam khd mudi HCI trong diéu kién chan
khong cao qua dém @ sinh ra hop chét néu trong d& muyc nay dudi dang chit rdn mau

tring (88g). UPLC-MS: MS 327,1/329,1 (M+H"); UPLC 1t 0,56min.
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Bude 7. 9-bromo-1,3,4,7,8,12b-hexahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. Thém tir tir T3P (212mL, 363mmol, 50% m/m trong AcOEt) vao dung dich
di khudy gdm 2-(5-bromo-1-(carboxymetyl)-3,4-dihydroisoquinolin-2(1H)-yl)-2-
oxoetanamini clorua (88g, 242mmol) va triety.lamin (169mL, 1210mmol) trong DCM
(960mL) (phan ting toa nhiét) va khudy huyén phu nay & RT trong 1h. Giam dung moi
xudng con mét luong nhé trong diéu kién 4p sut giam va xir ly phan huyén phu dic
bang HCI chira nude 2N (500mL). Khudy huyén phit mau tring & RT trong 15min va
loc chét rin ra. Xt 1y lai chét rén bang HCI chira nuée 2N (300mL), khudy trong
10min rdi loc. Rira chét ring mau hoi vang bing nudce (1 x) va bang dietyl ete (2 x).
Lam kho chét rin hinh thanh & 50°C trong diéu kién chan khéng cao qua dém dé sinh
ra hop chét néu trong d& muc nay dudi dang chit rin mau be (71g). UPLC-MS: MS
309,1/311,1 (M+H"); UPLC 1t 0,72min.

Budc 8. 9-bromo-3.4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion.
Hbén hop gém 9-bromo-1,3,4,7,8,12b-hexahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-
dion (84,4g, 273mmol) va SeO, (53g, 476mmol) trong pyridin (2400mL) duoc chia
vao 4 10 phén g vi séng quy mé 16n, rdi khudy & 160°C trong 30min trong diéu kién
vi séng. Dua 10 phan tmg vé RT, loc qua miéng dém xelit va lam bay hoi dung moi
trong diéu kién 4p suét giam. Phan cin duoc hép thu trong DCM va chiét bang HCI
chtra nuée 0,25N (2 x) va nude mudi (1 x). Lam khé céc 16p hitu co két hop bing natri
sulfat, loc va loai bé dung méi trong diéu kién 4p sut giam. Tinh ché san pham tho
bing phuong phép séc ky cot nhanh trén silicagel (1an sic ky dau tién: 100% AcOEt;
1an séc ky thir hai: DCM/ MeOH 95:5) d& sinh ra chét rin mau vang. Nghién nh6 phin
cin véi dietyl ete dé sinh ra hop chit néu trong d& muyc nay duéi dang tinh thé mau hoi

vang (25g). UPLC-MS: MS 307,1/309,1 (M+H"); UPLC rt 0,77min.

Quy trinh diéu ché 17a: 9-bromo-10-flo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-

alisoquinolin-2,5-dion
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Bude 1. metyl 2-(2-axetyl-5-bromo-6-flo-1,2-dihydroisoquinolin-1-yl)axetat.

Nho tung giot dung dich axetyl clorua (14,49mL, 204mmol) vao dung dich di khudy
chtra 5-bromo-6-floisoquinolin (43,9g, 194mmol) trong DCM (880mL) & RT va khudy

dung dich trong 60min. Lam lanh dung dich dén -78°C (huyén phu mau vang) va sau

d6 thém ting phin dung dich tert-butyl((1-metoxyvinyl)oxy)dimetylsilan (38,4g,
204mmol) trong DCM (220mL) vao. Khudy dung dich mau vang hinh thanh & -78°C

trong 1h va sau d6 1am 4m 1én dén RT qua dém. Thém HCI chtta nuée 2N vio v

khudy hdn hop phan ng trong 10min. Tach 16p hitu co ra va rira bang nuéc mudi

(2x). Lam khd 16p hitu co két hop bang natri sulfat, loc va loai bé dung mdi trong diéu

kién ap sut giam. Hoa tan phan cin trong dietyl ete, thém than ciii vao va loc hdn hop

qua miéng dém xelit. Lam bay hoi dung mdi va lam kho san phdm thé trong diéu kién
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chén khong cao qua dém dé sinh ra hop chit néu trong d& muc nay (70,6g), st dung
hop chét nay ma khong tinh ché thém. UPLC-MS: MS 342,2/344,2 (M+H+); UPLC rt

1,05min. '

Buée 2. metyl 2-(2-axetyl-5-bromo-6-flo-1,2,3,4-tetrahydroisoquinolin-1-
ylaxetat. Dung dich d3i khudy gdm metyl 2-(2-axetyl-5-bromo-6-flo-1,2-
dihydroisoquinolin-1-yl)axetat (70,6g, 206mmol), trietylsilan (176g, 1517mmol) va
axit trifloaxetic (121mL, 1568mmol) trong 1,2-dicloetan (500mL) dwoc khudy & 80°C
trong 3,5h. Lam ngudi hdn hop phan tng dén RT va lam bay hoi dung moi trong diéu
kién &p suét giam. Lam bay hoi c4c thanh phan dé bay hoi con lai trong diéu kién chan
khong cao va nhiét do bé 40°C. Déi véi phﬁn cdn mau vang tao thanh, NaHCO; chuia
nuéc bao hoa (500 mL) duge thém vao trong khi khudy va chiét hdn hop bang DCM
(3 x 400 mL). Rita 16p hitu co bang NaHCO; chtta nuéc bdo hoa (250mL) va nuédce
mudi (200mL). Xt Iy 16p hitu co bing than cui, sau d6 lam khd bing natri sulfat, loc
qua miéng dém Hyflo va loai bo dung moi trong diéu kién ap sut giam. Két tinh san
pham thé tir dietyl ete (200mL) dé sinh ra hop chit néu trong & muc nay dudi dang
tinh thé mau tréng (47,6g). UPLC-MS: MS 344,1/346,1 (M+H"); UPLC 1t 0,95min.

Budc 3. metyl 2-(5-bromo-6-flo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat. Lam
lanh MeOH (620mL) dén -15°C rdi dimg lai. Thém tir ti axit sulfuric (73,7mL,
1383mmol) (phén ttng téa nhiét) trong didu kién lam lanh. Thém vao dung dich nay
metyl  2-(2-axetyl-5-bromo-6-flo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat ~ (47,6g,
138mmol) va khudy hén hop phén tng trong diéu kién hdi luu trong 96h. Lam ngudi
hdn hgp phan tng dén RT va thém tir tir hdn hop vao dung dich NaHCOj; (244¢g) trong
nudce (500mL). Dung dich chita nuée ¢6 tinh kiém nhe dugc chiét bing AcOEt (3 x).
Rira céc 16p hitu co két hop bang NaHCO; chira nuée bio hoa va nwde mudi. Lam kho
16p hitu co két hop bing natri sulfat, loc va loai bd dung moi trong didu kién 4p suét
gidm. Lam kho san pham thé trong diéu kién chan khong cao dé sinh ra h(_)]b chit néu
trong dé& muc nay dudi dang bot mau vang (41,58g), st dung hop chét nay ma khong
tinh ché thém. UPLC-MS: MS 302,1/304,1 (M+H"); UPLC rt 0,51 min.

Buéc 4. metyl 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axetyl)-6-flo-
1,2,3,4-tetrahydroisoquinolin-1-yl)axetat. Thém T3P (98mL, 165mmol, 50% m/m
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trong AcOEt) vao dung dich di khudy gbém metyl 2-(5-bromo-6-flo-1,2,3,4-
tetrahydroisoquinolin-1-yl)axetat (41,58¢, 138mmol), Boc-glyxin (26,5g, 151mmol)
va trietylamin (38,4mL, 275mmol) trong AcOEt (690mL), va khudy dung dich & RT
trong 1h. Thém HCI chira nu6e 0,2N (200 mL) vao va khudy hén hop phan ung trong
5min. Tach 16p hitu co ra va rira bang HCI chita nuéc 02N (1 x 200 mL), NaHCO;
chira nudce bao hoa (2 x 200 mL) va nude mudi (1 x 200 mL). Lam khd céc 16p hitu co
két hop bang natri sulfat, loc va loai bo dung moi trong diéu kién 4p suét gidm. Lam
kho phin cin trong didu kién chan khong cao qua dém dé sinh ra hop chét néu trong
dé muc nay duéi dang bot mau tring (62,6g), sit dung hop chét nay ma khoéng tinh ché
thém. UPLC-MS: MS 459,3/461,3 (M+H"); UPLC rt 1,13min.

Buoc 5. axit 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axeiyl)-6-ﬂo-
1,2,3,4-tetrahydroisoquinolin-1-yl) axetic. Thém NaOH chita nuéc 4N (39,5ml,
158mmol) vao dung dich d khudy metyl 2-(5-bromo-2-(2-((tert-
butoxycacbonyl)amino)axetyl)-6-flo-1,2,3,4-tetrahydroisoquinolin-1-yl)axetat (62,6g,
136mmol) trong EtOH (500mL) & RT trong 2h. Loc két tiia mau tring ra va rira cht
rin mau trang nay bing mot lwong nhé EtOH (1x) va dietyl ete (2x). Phan bd mubi
natri gitta cac dung dich HCI chtra nuéc 0,5N va DCM, téch 16p hitu co va rira bang
HCI chita nuée 0,5N (1x) va nude mudi (1 x). Lam kho céc 16p hitu co két hop bang
natri sulfat, loc va loai bé dung mdi trong diéu kién ap sut giam. Lam kho phan cin
trong diéu kién chén khong cao qua dém dé sinh ra hop chét néu trong d& muyc nay
duéi dang bot mau tréng (58,45g). UPLC-MS: MS 445,2/447,2 (M+H"); UPLC rt
0,99min.

Budc 6. axit 2-(2-(2-aminoaxetyl)-5-bromo-6-flo-1,2,3,4-tetrahydroisoquinolin-
1-yl) axetic (mubi HCI). Thém HCI1 4N trong dioxan (328mL, 1313mmol) vao dung
dich da khudy chua axit 2-(5-bromo-2-(2-((tert-butoxycacbonyl)amino)axetyl)-6-flo-
1,2,3,4-tetrahydroisoquinolin-1-yl)axetic (58,45g, 131mmol) trong dioxan (600mL),
va khudy hdn hop phan tmg 6 RT trong 24h. Lam bay hoi dung méi trong diéu kién 4p
sudt giam va lam kho mubi HCI trong diéu kién chan khong cao qua dém dé sinh ra
hop chét néu trong d& muc nay dudi dang bot mau vang (54,6g). UPLC-MS: MS
345,2/347,2 (M+H"); UPLC 1t 0,56min.
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Buéc 7. 9-bromo-10-ﬂ0-1,3,4,7,8,12b-hexahydro-[1,4]diazepino[7,1-
alisoquinolin-2,5-dion. Thém tir tir T3P (125mL, 215mmol, 50% m/m trong AcOEt)
vao dung dich di khudy gbm axit 2-(2-(2-aminoaxetyl)-5-bromo-6-flo-1,2,3,4-
tetrahydroisoquinolin-1-yl) axetic, (mubi HCI) (54,6g, 143mmol) va trietylamin
(100mL, 715mmol) trong DCM (570mL) (dung dich téa nhiét) va khudy huyén pha &
RT trong 1h. Khir dung méi xudng con mot lwgng nhé trong didu kién 4p suét giam va
xtr Iy huyén phu dam dic nay bang nudc (500mL) va khudy huyén phu qua dém. Loc
huyén phi ra va xt Iy lai chét rin bing nudce (200mL), khudy trong 10min va loc ra.
Rira chit rdn mau hoi vang niy bang nudc (1x) va bang dietyl ete (2x). Lam kho chit
rin hinh thanh & RT trong diéu kién chan khong cao qua dém dé sinh ra hgp chét néu
trong d&& muc nay dudi dang chit rin mau hoi vang (40,5g). UPLC-MS: MS
327,1/329,1 (M+H"); UPLC rt 0,73min.

Bugc 8. 9-bromo-10-flo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. Khqu hén hop g6m 9-bromo-10-flo-1,3,4,7,8,12b-hexahydro-
[1,4]diazepino[7,1-alisoquinolin-2,5-dion  (40,5g, 124mmol) va SeO, (24,lg,
217mmol) trong pyridin (1240mL) & 130°C trong 4h. Pua hdn hop phan tGng vé dén
RT, loc qua miéng dém xelit va lam bay hoi dung mdi trong didu kién 4p suét giam.
Phén cin duoc hip thy trong DCM va chiét bang HCI chira nuéc 1IN (2x) va nudc
mudi (1x). Lam kho céc 16p hitu co két hop bang natri sulfat, loc va loai bo dung moi
trong diéu kién 4p suit giam. Tinh ché san pham tho bang phuong phap sic ky cot
nhanh trén silicagel (Biotage Isolera Four, dung mdi rira gidi: 90% AcOEt trong DCM

"

uNL'>

trong 40min, sau d6 tr 0% MeOH trong DCM dén 5% MeOH trong DCM trong: }\//

50min, sau d6 bang 5% MeOH trong DCM trong 15min). Trong qué trinh bay hoi, hop
chit duoc két tinh va sinh ra tinh thé mau cam nhat (9,3g). UPLC-MS: MS
325,2/327,2 (M+H"); UPLC rt 0,78min.

Sau quy trinh dugc md ta & trén dbi véi Quy trinh didu ché 17a va thay thé cac
chat phan tmg thich hop, céc nguyén liéu dau vao va cac phuong phap tinh ché da biét
d6i v6i ngudi ¢ hidu biét trong linh vyc nay, c4c chét trung gian dudi day theo sang

ché duoc di€u ché:
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Quy trinh diéu ché 17b (tr  5-bromo-8-floisoquinolin): 9-bromo-12-flo-3,4,7,8-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion. UPLC-MS: MS 325,1/327,1
(M+H"); UPLC rt 0,77min.

NH

Br

Quy trinh diéu ché 17¢ (tr 5-bromo-7-floisoquinolin): 9-bromo-11-flo-3,4,7,8-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion. UPLC-MS: MS 325,0/327,0
(M+H"); UPLC rt 0,79min.

NH

Br

Sau quy trinh dugc md ta & trén dbi véi Quy trinh diéu ché 17 va thay thé cac
chét phan tmg thich hop, cdc nguyén liéu dau vao va céac phuong phép tinh ché da biét
d6i v6i ngudi 6 hidu biét trong linh vuc nay, cac chét trung gian dudi day theo sang

ché dugc di€u ché:

Quy trinh diéu ché 18: 9-(1H-pyrazol-1-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-2,5-dion. UPLC-MS: MS 295,1 (M+H"); UPLC rt 0,62min.

Quy trinh didu ché 19: 9-morpholino-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-2,5-dion. UPLC-MS: MS 314,0 (M+H"); UPLC rt 0,67min.

Quy trinh didu ché 20: 9-iodo-1-metyl-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
aJisoquinolin-2,5-dion. UPLC-MS: MS 369,1 (M+H"); UPLC rt 0,84min.
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Cac vi du sau d¢ xuat con dudng tong hop doi véi cac khdi clu tric hitu ich dé

didu ché hop chét theo sang ché.

Quy trinh diéu ché 21: 5-(1H-pyrazol-1-yl)isoquinolin

OMe
OMe
OMe OMe
[ I ~N [ :[ ~N
= Pz
EtOH , 100°C, 10h

.NH

N
H->N °N
2 \

Xt ly huyén phu 5-hydrazinylisoquinolin (22,0g, 112mmol) trong EtOH
(300mL) bing 1,1,3,3-tetrametoxypropan (27,7g, 169mmol) va lam néng hdn hop dén
100°C trong 10h. Sau d6 ¢6 ddc hdn hop phan {mg trong chan khong va ph?_m can thu
duge duge hip thu trong DCM (500 mL) va rira bang dung dich NaHCO; chira nuée
bdo hoa — phan g tao khi. Chiét 16p chira nudc hai 1an bing DCM va sau d6 lam kho
cac 16p hitu co két hop béng Na,SO,, loc va c6 dic trong chan khong. Tinh ché san
phém thd bang phuong phép séc ky nhanh (SiO,, DCM/MeOH 95:5 dén DCM/MeOH
9:1) d€ tao ra hop chét néu trong d& muyc nay (16,1g). UPLC-MS: MS 196,1 (M+H"):
UPLC rt 0,62min.

Quy trinh didu ché 22: 4-(isoquinolin-5-yl)morpholin

Y

Cs,CO4 S
H Pd(OAC), N
XN N BINAP =
+
soRe

(@] Toluen, 110°C, 6h
Br

Lam néng hén hop gdm 5-bromoisoquinolin (4,07g, 19,6mmol), morpholin
(3,41mL, 39,Immol), Cs,CO; (12,75g, 39,1mmol), Pd(OAc), (220mg, 0,98mmol) va
BINAP (609mg, 0,98 mmol) trong toluen (160mL) & 110°C trong 6h trong diéu kién
N,. Sau d6 c6 dic hdn hop trong chan khong va phan cin mau den thu duoc duge hép

thy trong DCM va loc qua Xelit. C6 dic dich loc trong chan khong va tinh ché dau
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mau nau thu duge bing phuong phap séic ky nhanh (SiO,, cHex dén AcOEt) dé tao ra
hop chit néu trong d& myc nay (4,17g) duéi dang ddu mau nau. UPLC-MS: MS 215,1
(M+H"); UPLC rt 0,57min.

Quy trinh diéu ché 23: metyl 2-(5-iodo-1,2,3,4-tetrahydroisoquinolin-1-yl)propanoat.

o) o)
HOOC.__COOMe 5 (

T c ac

1. FeCl3, DCM, RT, 6 h

T4P, EtzN 0 2. H,SO,4, MeOH, 70 °C, 3 h
COOMe
NH, AcOEt, ”J\r

I 140°C, 6 ngay I
COOMe COOMe
NaBH;CN
SN NH
AcOH, RT, 16 h

Budce 1: metyl 3-((2-iodophenetyl)amino)-2-metyl-3-oxopropanoat. Thém nhd
giot dung dich T3P trong AcOEt (50%, 26,2mL., 44,0mmol) & 0°C trong diéu kién N,
vao dung dich sach gbm 2-(2-iodophenyl)etanamin (9,45g, 38,2mmol), axit 3-metoxy-
2-metyl-3-oxopropanoic (5,05g, 38,2mmol) va Et;N (10,7mL, 76,0mmol) trong
AcOEt (350mL). Khudy hdn hop & RT trong 6 ngay. Sau d6 thém dung dich NaOH
chita nuc 2N (50mL) vao phan tmg va chiét hdn hop bing AcOEt. Sau d6 siy kho
céc 16p hitu co két hop bing Na,SO4, loc va co dic trong chan khong. Tinh ché dau
mau vang thu dugc bing phuong phap séc ky nhanh (SiO,, cHEx/AcOEt 100:0 dén
50:50) dé& thu duogc hop chit néu trong d& muc nay (10,83g) dudi dang dau sach.
UPLC-MS: MS 362,2 (M+H"); UPLC rt 0,95min.

Bugce 2: metyl 2-(5-iodo-3,4-dihydroisoquinolin-1-yl)propanoat. Xt 1y dung
dich metyl 3-((2-iodophenetyl)amino)-2-metyl-3-oxopropanoat (9,9g, 27,4mmol)
trong DCM (120mL) bang oxalyl clorua (2,59mL, 30,2mmol) va khudy hén hop & RT
trong 30min. Sau d6 thém nhé giot FeCl; (5,34g, 32,9mmol) & 0°C vao va khudy hén
hop mau nau hinh thanh & RT trong 4h. Sau d6 thém dung dich HCI chira nuéc 2N
(35mL) vao va khudy hdn hop & RT trong 2h nita. Sau d6 pha lodng hén hop véi H,0
va chiét bang DCM. Tiép d6 1am kho pha hitu co két hop bing Nay,SO,, loc va cb dic
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trong chan khéng. Phidn cin mau nau thu duge dugc hip thu trong hén hop
MeOH/H,S0, ti 1€ 19:1 (120mL) va khudy & diéu kién hdi hru trong 3h. Sau d6 6 dic
hdn hop trong chan khong va phan cin mau nu thu duogc duogc hip thu trong H,O.
Bazo héa hdn hop bing amoniac va sau d6 chiét bing AcOEt. Lam kho cac 16p hitu co
két hop bing Na,SOy, loc va ¢ dac trong chén khong. Qua trinh tinh ché bang phuong
phap sic ky nhanh (Si0,, cHex/AcOEt 100:0 dén 70:30) d tao ra hop chét néu trong
d& myc nay (1,15 g) dué6i dang diu mau vang. UPLC-MS: MS 344,1 (M+H"); UPLC rt
0,96min.

Bude 3: metyl 2-(5-iodo-1,2,3,4-tetrahydroisoquinolin-1-yl)propanoat. Xt Iy
hén hop metyl 2-(5-i0do-3,4-dihydroisoquinolin-1-yl)propanoat (1,15g, 3,35mmol)
trong AcOH béng (12mL) bing NaBH;CN (421mg, 6,70mmol) & RT trong didu kién
N,. Khudy hén hop & RT trong 16h, va sau d6 d6 1én trén H,O. Bazo héa hdn hop
bang dung dich NaOH chtra nuéc 50% va chiét bang AcOEt. Sau d6 lam kho cac 16p
hitu co két hop béng Na,SOy, loc va cd dic trong chan khong dé tao ra hop chit néu
trong dé muyc nay (1,17g). UPLC-MS: MS 346,1 (M+H"); UPLC rt 0,65min.

Quy trinh diéu ché 24: (8)-4-(1-metoxyetyl)-1H-imidazol; Quy trinh diéu ché 25: (R)-
4-(1-metoxyetyl)-1H-imidazol

/ / /
0 o) o]
HPLC khéng déi ximg ;
> N + N
L L a3
N N N
H H H

S (R)

Su phan giai khong d6i xting cua raxemic 4-(1-metoxyetyl)-1H-imidazol
(17,3g, 137mmol) bing phuwong phap HPLC diéu ché (cot: Chiralpak AD 20um, 5 x
50 cm; dung moi rira gidi: n-heptan:1-propanol:MeOH 90:6:4; Ivu lwong S0mL/min;
phat hién UV & 220nm) d4 sinh ra hgp chit néu trong cac dé muyc nay.

Dinh 1 (dinh rta gidi ddu tién): 8,2¢g (>98%ee) (S)-4-(1-metoxyetyl)-1H-

imidazol

UPLC-MS: MS 127,1 (M+H"); UPLC rt 0,25min.
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Sic ky long khong ddi xtmg (chiral LC): dung cu Shimadzu SCL 10A, thé tich
tiém SuL, téc do dong chdy ImL/min, ¢t AD 10uM 4,6 x 250 mm, phat hién UV &
220nm, dung moi rira gidi: n-heptan/n-propanol/MeOH 90:6:4, rt 5,39min.

Dinh 2 (dinh ra gidi th hai): 7,8g (>98%ee) (R)-4-(1-metoxyetyl)-1H-

imidazol
UPLC-MS: MS 127,1 (M+H"); UPLC rt 0,25min.

Sic ky 16ng khong dbi xtng (chiral LC): dung cu Shimadzu SCL 10A, thé tich
tiém SuL, tde do dong chdy 1mL/min, cdt AD 10uM 4,6 x 250 mm, phat hién UV &
220nm, dung moi rira gidi: n-heptan/n-propanol/MeOH 90:6:4, rt 6,43min.

Céu hinh tuyét di cta ca hai chit dong phan d6i anh duge xac dinh bang phan

tich tia X.

Quy trinh diéu ché 26: 4-xyclobutyl-1H-imidazol

0 HN_NH,
Br N
[
HOCH,CH,0H, N

135°C, 18 h H

Lam néng hdn hop gdm 2-bromo-1-xyclobutyletanon (27,2g, 154mmol) va \
. A
formamidin axetat (80,0g, 768mmol) trong etylenglycol (150mL) dén 135°C trong i

18h. Sau do, pha loding hdn hop véi H,0 va tiép tuc chiét bang Et,0 trong 18h. Sau @9, /7

H'K'N

lam khd pha hitu co bing Na,SO,, loc va cd dic trong chén khong. Qua trinh tinh ch,fjj;'
bing cach chung cét trong 16 Kugelrohr va bang phuong phap sic ky nhanh (SiO,,
DCM dén DCM/MeOH 9:1) tao ra hop chit néu trong d& muyc nay (3,5g). UPLC-MS:
MS 123,1 (M+H+); UPLC rt 0,36min.

Quy trinh diéu ché 27: 5-metyl-2-(tributylstannyl)oxazol

(Bu3)SnCl SnBu;
NEN BuLi A

- 0
\§< Etz'O, =
-78°C dén RT
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Lam lanh dung dich 5-metyloxazol (5,0g, 60,2mmol) trong Et,O (100mL) dén -
78°C trong diéu kién N, va xt Iy bang timg giot dung dich BuLi 1,6M trong hexan
(41,4mL, 66,2mmol). Khudy hén hop & -78°C trong 30min va sau d6 thém nho giot
dung dich Bu3SnCl (16,31mL, 60,2mmol) trong Et,0 (50mL) vao. Khudy hén hop & -
78°C trong 30min nita va sau d6 lam 4m dén RT. Loc hdn hop phan ng trén xelit, va
cd dic dich loc trong chén khong. Qu4 trinh tinh ché bang cach chung cit (0,1 Torr,
128-130°C) thu dugc hop chét néu trong dé mgc (3,5g) du6i dang chét 1ong mau vang.
'H NMR (400 MHz, CLOFORM-d) 6 ppm 0,88 (m, 12 H) 1,14 — 1,22 (m, 6 H) 1,27 —
1,38 (m, 6 H) 1,52 — 1,61 (m, 6 H) 2,17 — 2,21 (m, 3 H) 7,49 — 7,54 (m, 1 H).

Quy trinh diéu ché 28: 4-(((tert-butyldiphenylsilyl)oxy)metyl)-1H-imidazol

HO N TBDPSCI, Im, Ph
N _ _Si,
1S - Ph™""o N
N DMF, 50 °C, 6h | >
N

X ly dung dich (1H-imidazol-4-yl)metanol (14,6g, 108mmol) trong DMF
(100mL) bang imidazol (22,16g, 325mmol) va TBDPSCI (29,8g, 108mmol), khudy va
1am néng hdn hop dén 50°C trong 6h. Lam ngudi hdn hop dén RT, db lén trén H,O va
chiét bing DCM. Lam khd céc 16p hitu co két hop bing Na,SO4, loc va ¢b dic trong
chan khong. Qua trinh tinh ché bang phuong phap sic ky nhanh (Si02, DCM/MeOH
100:0 dén 90:10) di thu dugc hop chit néu trong d& muyc (35,3g). UPLC-MS: MS
337,2 (M+H+); UPLC rt 1,04min.

Quy trinh diéu ché 29: 5-(1H-imidazol-4-yl)oxazol

TosMIC, K,CO,4 N//\O HCOOH N
H | N\> > = N B = N
N MeOH, hdi luu, 3h D RT, 18h |
N N

Trt H
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Bude 1: 5-(1-trityl-1H-imidazol-4-yl)oxazol. Lam néng hdn hop gom 1-trityl-
1H-imidazol-4-carbaldehyt (25,0g, 73,9mmol), TosMIC (14,42g, 73,9mmol) va
K,CO;3 (10,21g, 73,9mmol) trong MeOH (750mL) dé hdi lvu trong 3h. Sau d6 lam mat
hén hop dén RT, pha lodng véi H,0, va chiét b%mg AcOEt. Tiép d6 rira cac 16p hitu co
Kkét hop béng nude mudi, 1am khod béng Na,SOy, loc va ¢6 dic trong chan khong. Qua
trinh tinh ché bing phuong phap sdc ky nhanh (SiO2, heptan/AcOEt 100:0 dén 0:100)
d3 tao ra hop chét néu trong d& muc (14,6g). UPLC (2min) rt 1,415min.

Bugc 2: 5-(1H-imidazol-4-yl)oxazol. Xt ly dung dich 5-(1-trityl-1H-imidazol-
4-yl)oxazol (14,5g, 38,4mmol) bang dung dich axit formic chira nuéc 90% (90mL) va
khudy hdn hop & RT trong 18h. Sau d6 pha lodng hdn hop véi DCM, rira bing H,0 va
dung dich NaHCO; chira nuéc dam ddc. Rira cac 16p hitu co két hop bing DCM va
sau d6 cd ddc trong chan khong. Dat phﬁn cin thu dugc vao thiét bi Soxlet va tiép tuc
chiét bang DCM trong 12h. Sau d6 ¢d dic pha hitu co va két tinh san phdm tho trong
DCM d¢é tao ra hop chét néu trong d& muc (2,68g). UPLC-MS: MS 136,1 (M+H-+);
UPLC rt 0,25min.

Quy trinh diéu ché 30: 5-(1H-imidazol-4-yl)isoxazol

0 0 /N "0

" DMF-DMA Ny N HoNHzHCI N
> ‘ - > : ~ >
N MeoH, hoi luu, 72h N MeoH, hdi lvu, 18h N

H

L|'rt ‘Trt

Buoc 1. (E)-3-(dimetylamino)-1-(1-trityl-1H-imidazol-4-yl)prop-2-en-1-on.
Lam néng hdn hop gdm 1-(1-trityl-1H-imidazol-4-yl)etanon (81,0g, 230mmol) va
DMF-DMA (77,0mL, 575mmol) trong MeOH (500mL) d héi luu trong 72h. Sau d6
lam méat hdn hop dén RT va sau d6 lam lanh dén 0°C. Loc huyén phu va lam kho bénh
loc trong chan khong & 40°C dé tao ra hop chét néu trong dé muc (72,7g) ma duoc sir

dung trong budec tiép theo. UPLC-MS: MS 408.3 (M+H+); UPLC rt 1,08min.

Bu6c 2: 5-(1H-imidazol-4-yl)isoxazol. Lam néng hdn hgp gbém (E)-3-
(dimetylamino)-1-(1-trityl-1H-imidazol-4-yl)prop-2-en-1-on (54,0g, 133mmol) va
HONH2*HCI (10,13g, 146mmol) trong MeOH (800mL) dé hdi luu trong 18h. Sau d6
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lam mat hdn hop dén RT va ¢o dic trong chan khong. Phén can thu duoc dugc hép thu
trong DCM va rira béng H,0. Sau d@6 1am khé pha hitu co bﬁng Na,SOy, loc va ¢d dic
trong chan khong. Khudy phan cin thu duoc trong Et,0, rdi loc huyén phi. Lam kho
banh loc trong chén khong & 40°C. Sau d6 ¢6 dic phn nudce trong chan khong va dit
phén cin thu duge vao thiét bj Soxlet va tiép tuc chiét béng DCM trong 36h. Sau do co
dic pha hitu co trong chan khong va khudy phén cin thu dugc trong DCM. Sau d6 loc
huyén phi va 1am kho banh loc trong chan khong & 40°C. Sau d6 két tinh hai banh loc
trong AcOEt @ tao ra hop chit néu trong dé muc (5,44g). UPLC-MS: MS 136,1
(M+H+); UPLC rt 0,33min.

Quy trinh diéu ché 31: 4-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)-1H-imidazol
0

- EtMgBr,
N Ti(OPr), N HCOOH - _TBSCLim
OJK[ P T rTan O | 50 N\>
N » RT, / ”

\ RT 24h DMF RT, 2h
Trt

Budce 1: 1-(1-trityl-1H-imidazol-4-yl)xyclopropanol. Xt ly theo cach nhé giot
dung dich gém metyl 1-trityl-1H-imidazol-4-carboxylat (11,0g, 29,9mmol) va
Ti(OiPr),4 (12,37mL, 41,8mmol) trong THF (3mL) v6i dung dich EtMgBr 1M (76mL,
76mmol) @€ duy tri & nhiét d6 dudi 35°C. Sau d6 khudy hdn hop & RT trong 4h, va sau
d6 b 1én trén H,0. Loc két tia ra, rdi chiét banh loc bﬁng AcOEt. Lam kho céc 16p
hiru co két hop bing Na,Oy, loc va cd dic trong chan khong. Qua trinh tinh ché bang
phuong phap sic ky nhanh (SiO,, AcOEt/heptan 30:70 dén 100:0) da tao ra hop chét
néu trong dé muc (440mg). UPLC-MS: MS 367,3 (M+H+); UPLC rt 1,01 min.

Buge 2: 1-(1H-imidazol-4-yl)xyclopropanol. X& 1y hdén hop 1-(1-trityl-1H-
imidazol-4-yl)xyclopropanol (2,4g, 6,55mol) bang dung dich axit formic 90% (50mL)
va khudy hdn hop & RT trong 24h. Sau d6 c¢d dic hdn hop trong chan khong, pha lodng
v6i mot lugng nhd MeOH, va bazo héa dung dich bing dung dich NH; 7M trong
MeOH. Loc két tiia mau tring ra va co dic dich loc trong chén khong. Qua trinh tinh
ché bang phuong phép sic ky nhanh (SiO,, DCM/MeOH 100:0 dén 85:15) di thu
dugc hop chét néu trong d& muc (920mg). UPLC-MS: MS 125,1 (M+H+).
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Bude 3: 4-(1-((tert-butyldimetylsilyl)oxy)xyclopropyl)-1H-imidazol. Xir ly
dung dich 1-(1H-imidazol-4-yl)xyclopropanol (700mg, 5,64mmol) trong DMF (1mL)
bang imidazol (768mg, 11,28mmol) va TBSCI (935mg, 6,20mmol) va khuéy hdn hop
& RT trong 2h. Sau d6 db hdn hop 1én trén H,0, rdi chiét bing AcOEt. Lam kho cac
16p hiru co két hop bang Na,SOy, loc va cb dic trong chan khong dé tao ra hop chét
néu trong d& muyc (850mg). UPLC-MS: MS 239,2 (M+H+); UPLC rt 0,82min.

Quy trinh diéu ché 32: 4-(2-((tert-butyldiphenylsilyl)oxy)etyl)-1H-imidazol

Y

Ph 0
N TBDPSCI, Im S\i' N
DMF, RT, 2h N
H

N
H

Xir ly dung dich 2-(1H-imidazol-4-yl)etanol (1,24g, 11,1mmol) trong DMF
(10mL) b?lng imidazol (1,51g, 22,1mmol) va TBDPSCI (3,12mL, 12,2mmol) va khqu
hén hop & RT trong 2h. Sau d6 d6 hdn hop 1én trén H,O va chiét bing AcOEt. Lam
khd céc 16p hitu co két hop bing Na,SO,, loc va ¢d dic trong chan khong. Qua trinh
tinh ché bang phuwong phép sic ky nhanh (SiO,, AcOEtheptan 0:100 dén 100:0) da tao
ra hop chit néu trong d& muc (1,6g). UPLC-MS: MS 351,2 (M+H+); UPLC 1t
1,02min.

Quy trinh diéu ché 33: 3-(1H-imidazol-4-yl)oxetan-3-ol

o

| i 3
N_g 0 HO 0
QN\ EtMgBr, CH,Cl,, 20 RT N~ H, Pd-C 10% HO
- { MeOH, RT . N
N
0\
N
H

Budce 1. 3-(1-benzyl-1H-imidazol-4-yl)oxetan-3-ol. Xir Iy dung dich 1-benzyl-
4-iodo-1H-imidazol (6,0g, 21,12mmol) trong DCM (80mL) bing EtMgBr (3M trong

ete, 7,74mL, 23,23mmol) & RT va khudy hén hop & RT qua dém. Sau d6 d6 hdn hop
Ién trén dung dich NH,CI chita nuéc bdo hoa va chiét baing DCM. Lam kho céc 16p
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hitu co két hop bing Na,SO,, loc va ¢o dic trong chan khong. Tinh ché san phim tho
bing phuong phép séc ky cot nhanh trén silicagel (Biotage Isolera Four, dung moi rira
gidi: 1% MeOH trong DCM trong 3min, sau d6 tir 1% MeOH trong DCM dn 5%
MeOH trong DCM trong 25min, sau d6 bang 5% MeOH trong DCM trong 6min). Két
tinh phan can tir EtOAc dé sinh ra hop chéit néu trong d& muc ndy duéi dang tinh thé
mau tring (2,35g). UPLC-MS: MS 231,1 (M+H"); UPLC rt 0,43min.

But6e 2. 3-(1H-imidazol-4-yl)oxetan-3-ol. Hydro héa dung dich gdm 3-(1-
benzyl-1H-imidazol-4-yl)oxetan-3-ol (2,35g, 10,21mmol), Pd/C 10% (600mg,
1,02mmol) trong MeOH (85mL) trong 20h & RT. Loc chét xtc tac ra va loai bé dung
moi trong chan khong dé sinh ra hop chét néu trong dé muc ndy duéi dang tinh thé

mau be (1,43g). UPLC-MS: MS 141,1 (M+H"); UPLC rt 0,17min.

Vi dy 1: 9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on

! OMe
N I NH
X OMe LDA
3T e O ey
Etgo (@)
OMe

OMe

NaOEt
—— —
EtOH EtOH
OMe OMe

Budc 1. (Z)-2-(5-metoxy-3,4-dihydroisoquinolin-1(2H)-yliden)-1-(3-
metoxyphenyl)etanimin. 1-1. Nap vao binh thét ¢b mét luong 5-metoxy-1-metyl-3,4-
dihydroisoquinolin (3,0g, 17,1mmol) va Et,0 (100mL) trong diéu kién N, va lam lanh
dén -30°C. Thém nho giot dung dich LDA 2M (8,56mL, 17,1mmol) vao. Khudy dung
mdi mau nau tao thanh trong 30min & nhiét d6 ndy, va sau d6 lam lanh dén -78°C.

Thém nho giot dung dich 3-metoxybenzonitril (2,28g, 17,1mmol) trong Et,O (25mL)
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vao. Khudy hdn hop & -78°C trong 1h, sau d6 1am 4m dén RT 1di khudy trong 18h nita.
Sau d6 @6 hdn hop 1én trén H,O va chiét bing AcOEt. Lam kho céc 16p hitu co biang
Na,SOy, loc va ¢d dic trong chan khéng dé tao ra hop chét néu trong d& muc nay
(5,9g) duéi dang ddu mau nau, sir dung chinh dau nay trong budc tiép theo. UPLC-
MS: MS 309,3 (M+H"); UPLC rt 0,73min.

Budce 2. etyl 2-((E)-((Z)-2-(5-metoxy-3,4-dihydroisoquinolin-1(2H)-yliden)-1-
(3-metoxyphenyl)etyliden)amino)axetat. 1-2. Lam néng hdn hop gébm 1-1 (5.8g,
18,81mmol) va glyxin etyl este hydroclorua (13,1g, 94mmol) trong EtOH (200mL)
dén 100°C va khudy trong 2h. Sau d6 lam ngudi phan tng dén RT va c¢b dic hdn hop
trong chan khong. Phin cin thu duge dugc hép thy trong DCM va rira bang dung dich
NaOH chtra nuéc 1M. Sau d6 lam kho 16p hitu co béng Na,SOy, loc va co ddc trong
chan khéng dé tao ra hop chét néu trong dé muc (7,0g) dudi dang diu mau nau, st
dung chinh dau niy trong budc tiép theo. UPLC-MS: MS 395,3 (M+H"); UPLC rt
0,80min.

Bude 3. 9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. Vi du 1. Xt ly dung dich 1-2 (6,9g, 17,5mmol) trong EtOH
(200mL) bang dung dich NaOEt trong EtOH (21% theo trong lwong, 32,7mL,
87mmol) va khudy hén hop & RT trong 2h. Sau d6 c6 ddc phan ing trong chin khong
va phan cin duoc hip thy trong DCM. Rira pha hitu co bang dung dich NaOH chtra
nudc 1M, lam kho béng Na,SOy, loc va co déc trong chin khong. Tinh ché san phém
tho thu dugc bang phwong phép sic ky nhanh (SiO,, hexan dén hexan/AcOEt 1:1) dé
tao ra chét rin mau dé ma duoc két tinh lai tir heptan/AcOEt @ tao ra hop chét néu
trong d& muc (1,37g) dudi dang chit rin mau be. MS 349,2 (M+H"). UPLC (2min) rt
1,147min. '"H NMR (400 MHz, CLOFORM-d): & ppm 2,87 — 2,97 (m, 2 H); 3,86 (s,
3H); 3,88 (s, 3H); 3,90-3,96 (br s, 2H); 4,45-4,56 (br s, 2H); 6,94 (d, J=7,82 Hz, 1 H);
7,00 (dd, J=8,02, 2,93 Hz, 1 H); 7,04 (s, 1 H); 7,29 — 7,40 (m, 4 H); 7,42 — 7,52 (m, 1
H).

Sau quy trinh dugc md ta & trén ddi v6i vi du 1 va thay thé cac chit phéan Gng
thich hop, nguyén liéu ddu vao va cac phuong phép tinh ché da biét dbi vei nguoi co

hiéu biét trong linh vue ndy, cac hop chit sau theo sang ché duoc didu ché:
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Vi du 2: 9-clo-2-(thiophen-2-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 329,1 (M+H"); UPLC 1t 1,09min.

Vi du 3: 9-clo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. MS 353,1 (M+H"). UPLC (3,5 min) rt 1,195min.

Vi du 4: 2-(thiophen-2-yl)-9-(triflometyl)-7,8-dihydro-[ 1,4]diazepino[7,1-
a]isoquinolin-5(4H)-on. UPLC-MS: MS 363,2 (M+H"); UPLC rt 1,12min.
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Vi du 5: 9-metoxy-2-(thiophen-2-y1)-7,8-dihydro-[1,4]diazepino[7,l-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 325,2 (M+H"); UPLC rt 0,95min.

Vi du 6: 9-clo-2-(2-metoxypyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 354,3 (M+H"); UPLC rt 1,11min.

Vi du 7: 9-metoxy-2-(5-metylfuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. MS 323,2 (M+H"). UPLC (3,5min) rt 0,896min.
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Vi du 8  9-metoxy-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. MS 350,2 (M+H"). UPLC (2min) rt 1,098.

Vi du 90 9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 350,2 (M+H"); UPLC rt 1,12min.

Vi du 10: 2-(2-etylpyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 348,5 (M+H"); UPLC 1t 1,04min.
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Vi du 11: 9-metoxy-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alJisoquinolin-5(4H)-on. UPLC-MS: MS 323,1 '(M+H+); UPLC rt 0,77min.

Vi du 12: 9-metoxy-2-(3-(2-metoxyetoxy)phenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 393,5 (M+H"); UPLC rt 0,89min.

Vi du 13: 10-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1‘-‘
a]isoquinolin-5(4H)-on. UPLC-MS: MS 383,1 (M+H"); UPLC rt 1,06min.
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Vi dy 14: 11-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. UPLC-MS: MS383,1 (M+H"); UPLC rt 1,35min.

Vi du 15: 2-(3-etoxyphenyl)-9-metoxy-7-metyl-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 377,2 (M+H"); UPLC rt 1,12min.

Vi du 16: 9-met0xy-2-(3-(triﬂometyl)phenyl)-7,8-dihydr0-[1,4]diazepino[7 ,1-
alisoquinolin-5(4H)-on. MS 387,2 (M+H"). UPLC (3,5min) rt 1,477min.
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Vi du 17: 9-metoxy-2-(4-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 349,2 (M+H"); UPLC rt 0,84min.

Vi du 18: 9-metoxy-2-(5-metoxy-2-metylphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. MS 363,2 (M+H"). UPLC (3,5min) rt 1,115min.

Vi du 19: 9-flo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 313,2 (M+H"); UPLC rt 0,97min.
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Vi du 20: 9-bromo-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1 -a]isoquinolin-
5(4H)-on. UPLC-MS: MS 397,2 (M+H"); UPLC rt 1,09min.

Vi du 21: 2-(2-(dimetylamino)pyridin-4-y1)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 363,1 (M+H"); UPLC rt 0,85min.

Vi du 22: 2-(2-metoxypyridin-4-yl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. UPLC-MS: MS 405,1 (M+H"); UPLC rt 0,96min.
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Vi du 23: 2-(5-metylfuran-2-yl)-9-morpholin0-7,8-dihydro-[1,4]diazepino[7,l-
a]isoquinolin-5(4H)-on. UPLC-MS: MS 378,1 (M+H"); UPLC rt 0,70min.

Vi du 24: 2-(1-metyl-1H-pyrazol-3-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. UPLC-MS: MS 378,1 (M+H"); UPLC rt 0,64min.

Vi du 25: 2-(1-metyl-1H-pyrazol-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. MS 378,2 (M+H"). UPLC (3,5min) rt 0,77 1 min.
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Vi du 26: 9-(2-hydroxypropan-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 377,2 (M+H"); UPLC rt
0,84min.

Vi du  27:  9-(2-hydroxypropan-2-yl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 351,1 (M+H"); UPLC rt
0,65min.

Vi du 28: 2-(furan-2-yl)-9-(pyridin-4-yl)-7,8-dihydro-[1,4]diazepino[7,1:
aJisoquinolin-5(4H)-on. UPLC-MS: MS 356,0 (M+H"); UPLC rt 0,65min.
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Vi du 29: 9-br0m0-2-(thiophen-2-y1)-7,8-dihydro-[1,4]diazepino[7,l-a]isdquinolin-
5(4H)-on. UPLC-MS: MS 373,1 (M+H"); UPLC 1t 1,09min.

Br

Vi du 30: 9-iodo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 445,4 (M+H"); UPLC rt 1,32min.

Vi du 31: 9-iodo-2-(1-metyl-1H-pyrazol-3-yl)-7 ,8-dihydro-[1.,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 419,0 (M+H"); UPLC rt 1,01 min.
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Vi du 32: 9-iodo-2-(1-metyl-1H-pyrazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 419,1 (M+H"); UPLC rt 0,75min.

Vi du 33: 9-i0do-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 446,2 (M+H"); UPLC rt 1,13min.

Vi du 34: 2-(furan-3-yl)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 405,0 (M+H"); UPLC rt 0,94min.
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Vi du 35: 9-iodo-2-(1-isopropyl-1H-pyrazol-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 447,2 (M+H"); UPLC rt 0,86min.

Vi du 36: 9-iod0-2-(1-mety1-1H-imidazbl-4-yl)-7,8-dihydro-[1,4]diazepino[7, 1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 419,0 (M+H"); UPLC rt 0,69min.

Vi du 36a: 9-metoxy-2-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 391,1 (M+H");
UPLC rt 0,95min.
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Vi du 37: 9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepin0[7,1-a]isoquinolin—
5(4H)-on

TS
=z
PA(PPh3)2012, Cul _ Ha PG
piperidin, 80°C, THF, HT,5h
2 ngay
Buéce 1. 2-(3-metoxyphenyl)-9-((trimetylsilyl)etyny1)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 37-1. Khit khi hdn hgp gém 9-bromo-2-(3-
metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (Vi du 20)
(1,0g, 2,52mmol), Pd(PPh;),Cl, (88mg, 0,13mmol) va Cul (48mg, 0,25mmol) trong
piperidin (15mL) (nghién bing song si€u 4m - sonication) v4i mot dong Ar, va sau d6
thém trimetylsilylaxetylen (1,06mL, 7,55mmol) vao. Lam néng hdn hop dén 80°C
trong 18h. Thém trimetylsilylaxetylen bd sung (1,00mL, 7,12mmol) va Pd(PPh;),Cl,
(88mg, 0,13mmol) vao va 1am néng hdn hgp dén 80°C trong 24h nita. Sau d6 lam
ngudi dén RT, tiép d6 pha loang phan mg véi AcOEt, va rira bing H,O. Lam kho 16p
hitu co bang Na,SO4, loc va ¢b dic trong chan khong. Tinh ché bang phuong phép sic
ky nhanh (SiO,, hexan dén hexan/AcOEt 1:1) thu duge hop chét néu trong dé muc
(700mg) duéi dang chit rin mau niu UPLC-MS: MS 4153 (M+H"); UPLC rt

1,43min.

Budéc 2. 9-etynyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. 37-2. Xt ly dung dich 37-1 (700mg, 1,69mmol) trong MeOH
(20mL) bing K,CO; (467mg, 3,38mmol) va khudy hdn hop & RT trong 18h. Co6 dac
hén hop trong chan khong, va phin cin dugc hip thu trong AcOEt 1di rtra bang H,0.

-120-



21607

Sau d6 lam kho 16p hitu co béng Na,S0Oq, loc va cd dic trong chan khong. Két tinh lai
san pham tho tir heptan/AcOEt dé thu duoc hop chét néu trong d& muc (410mg) dudi
dang tinh thé mau nau. UPLC-MS: MS 343,3 (M+H+); UPLC rt 1,03min.

Budc 3. 9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. Vi du 37. Khudy hdn hop gbém 37-2 (200mg, 0,58mmol),
Pd/C (10%, 100mg, 0,94mmol) trong THF (20mL) & RT trong 5h trong mdi truong
khi H,. Sau d6 loc va c6 ddc trong chan khdng. Tinh ché bang phuong phép sic ky
nhanh (SiO,, hexan dén hexan/AcOEt 1:1) tao ra hop chit néu trong d& myc (160mg)
du6i dang chat rdn mau vang. MS 347,2 (M+H+). UPLC (2min) rt 1,263min. "H NMR
(400 MHz, CLOFORM-d): & ppm 2,87 — 2,97 (m, 2 H); 3,86 (s, 3H); 3,88 (s, 3H);
3,90-3,96 (br s, 2H); 4,45-4,56 (br s, 2H); 6,94 (d, J=7,82 Hz, 1 H); 7,00 (dd, J=8,02,
2,93 Hz, 1 H); 7,04 (s, 1 H); 7,29 — 7,40 (m, 4 H); 7,42 — 7,52 (m, 1 H).

Sau quy trinh dwgc mé ta & trén dbi voi vi du 37 va thay thé cac chit phan ung
thich hop, nguyén liéu dau vao va cac phuong phap tinh ché da biét dbi véi nguoi ¢

hiéu biét trong linh vuc nay, cac hop chit dudi day theo sang ché dugc didu ché:

Vi du 38: 9-etynyl-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. MS 319,0 (M+H+). UPLC (2min) rt 1,086min.

Vi dy 39: 5-0x0-2-(thiophen-2-yl)-4,5,7,8-tetrahydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-

9-cacbonitril.
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Zn(CN),, Pd(PPhy),
:

DMF, 170 °C,18 h

Lam n6éng mdt binh vi ba da dugc nap 9-bromo-2-(thiophen-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (Vi du 29) (145mg, 0,39mmol), Zn(CN),
(191mg, 1,63mmol) va Pd(PPh;), (47mg, 0,041mmol) trong DMF (4mL) dén 170°C
trong 18h. Lam nguoi phan tng dén RT, hdp thu trong AcOEt va rta bang H,0. Lam
kho 16p hitu co bing NaySOy, loc va cd dic trong chan khong. Tinh ché san phim tho
bang phwong phép sic ky nhanh (SiO,, hexan dén hexan/AcOEt 1:1) va phuong phap
HPLC diéu ché (cot: RP-C18 sunfire, Sum, 100x300mm; dung mdi A: H,O + TFA
0,1%; dung mdéi B CH;CN; gradien (%B): 10-30% trong 16 min; 50 mL/min). San
phdm thu dwoc duoc dua 1én trén cot SPE dé gidi phong bazo tw do, va nghién nhé
phan cin thu duge trong heptan/AcOEt d tao ra hop chit néu trong d& muc nay (8mg)
dudi dang chét rin mau vang. UPLC-MS: MS 320,2 (M+H"); UPLC rt 0,87min. 'H
NMR (600 MHz, DMSO-dg): & ppm 3,07 (t, J=5,55 Hz, 2 H); 3,87 (br. s., 2 H); 4,29
(br.s., 2 H); 7,11 (t, J=4,14 Hz, 1 H); 7,51 (s, 1 H); 7,56 (t, J=7,87 Hz, 1 H); 7,66 (d,
J=4,24 Hz, 2 H); 7,93 (d, J=7,47 Hz, 1 H); 8,42 (d, J=8,07 Hz, 1 H).

Sau quy trinh dugc mo ta & trén ddi v6i vi du 39 va thay thé cac chét phéan tng
thich hop, nguyén liéu dau vao va cac phuong phap tinh ché da biét di voi ngudi co

hiéu biét trong linh vuc nay, cac hgp chit sau theo sang ché dugc diéu ché:

Vi du 40: 2-(1-metyl-1H-pyrazol-3-yl)-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino[7,1-
alisoquinolin-9-cacbonitril. UPLC-MS: MS 318,2 (M+H"); UPLC rt 0,66min.
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Vi du  41:  2-(3-metoxyphenyl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on.

H
N

(/]

o)
Pd(OAc),, BINAP, Cs,CO,

0 Toluen, hdi lwu, 24h

Khudy dung dich gdm Pd(OAc), (4,0mg, 0,017mmol), va BINAP (10,5mg,
0,017mmol) trong toluen (SmL) & RT trong diéu kién N, trong 10min, va sau do
chuyén dung dich nay sang hdn hop gbém 9-i0do-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino(7,1-a]isoquinolin-5(4H)-on (vi du 30) (150mg, 0,34mmol), morpholin
(35uL, 0,41mmol) va Cs,CO; (550mg, 1,69mmol) trong toluen (SmL). Khudy phén
tng & RT trong diéu kién N, trong Smin, va sau d6 lam néng @ héi luu trong 24h.
Lam ngudi hdn hgp dén RT, sau d6 loc va co dic trong chan khong. Tinh ché san
phim tho bing phuong phap sic ky nhanh (SiO,, hexan dén hexan/AcOFEt 1: 1) va két
tinh lai chat rin mau ndu thu dwoc tir hexan dé tao ra hop chit néu trong d& muc nay
(83mg) duéi dang chit rin mau be. UPLC-MS: MS 404,5 (M+H"); UPLC rt 1,09min.
'H NMR (400 MHz, CLOFORM-d): 6 ppm 2,84 — 3,03 (m, 6 H); 3,76 — 3,95 (m, 6 H);
3,87 (s, 3H); 4,51 (br. s, 2 H); 6,92 (s, 1 H); 7,00 (dd, J=8,21, 2,74 Hz, 1 H); 7,14 (d,
J=7,82 Hz, 1 H); 7,28 — 7,51 (m, 5 H).

Sau quy trinh dwgc mo ta & trén dbi voi vi du 41 va thay thé cac chit phan ung
thich hop, nguyén liéu dau vao va cac phuong phép tinh ché da biét dbi véi nguoi co

hiéu biét trong linh vuc nay, cic hop chit sau theo sang ché dugc didu ché:

Vi du  42:  2-(l-isopropyl-1H-pyrazol-4-yl)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 387,1 (M+H"); UPLC rt
0,70min.
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Vi du 43: 9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1) M6802C|, Eth,
DCM, 0 °C, 30 min
2) Me,NH,
THF, RT, 2h

Bu;SnCH,OH,
Pd(PPhg)4

Buge 1. 9-(hydroxymetyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. 43-1. Lam néng hén hop gdm -bromo-2-(3-metoxyphenyl)-
7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (vi du 20) (1,50g, 3,78mmol),
(tributylstannyl)metanol (1,52g, 4,72mmol) va Pd(PPh;), (436mg, 0,38mmol) trong
dioxan (15mL) dén 120°C trong 1h trong 10 phan ung vi séng. Sau d6 loc phan tng va
cd dic dich loc trong chan khong. Tinh ché phan cin thu dugc bing phuong phép sic
ky nhanh (SiO,, DCM dén DCM/MeOH 95:5) dé tao ra chit rdn mau be, sau d6
nghién nhé chét rin ndy trong Et,0. Loc huyén phii nay va 1am khd banh loc trong
chan khong dé tao ra hop chét néu trong d& muyc nay (652mg) du6i dang chét rin mau
be. UPLC-MS: MS 3494 (M+H"); UPLC rt 0,83min. 'H NMR (400 MHz,
CLOFORM-d): 6 ppm 2,06 (br s, 1 H); 3,01 (t, J=6,06 Hz, 2 H); 3,85 (s, 3 H); 3,92 (t,
J=6,26 Hz, 2 H); 4,49 (br. s., 2 H); 4,76 (s, 2 H); 6,96 (s, 1 H); 7,00 (dd, J=8,02, 2,54
Hz, 1 H); 7,27 - 7,41 (m, 3 H); 7,41 — 7,52 (m, 2 H); 7,66 (d, J=7,82 Hz, 1 H).
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Budc 2: 9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 43. Lam lanh dung dich gdm 43-1
(200mg, 0,57mmol) va Et;N (0,12mL, 0,86mmol) trong DCM (10mL) trong diéu kién
N, dén 0°C va thém nhd giot metansulfonyl clorua (54pL, 0,69mmol) vao. Khudy hdn
hop & 0°C trong 30min sau d6 pha lodng véi DCM va rira bing H,0. Lam kho 16p hitu
co b%mg Na,SOy, loc va co déc trong chan khong dé thu dugc diu mau vang ma nhu
dugc pha loang trong THF (SmL). Thém nhé giot dung dich Me,NH 2M trong THF
(0,29mL, 0,58mmol) vao va khuéy hdn hop & RT trong 2h. Sau d6 c6 dic hon hop
trong chan khong va tinh ché phén thu duge con lai bang phuong phép sic ky nhanh
(Si0O,, hexan dén hexan/AcOEt 1:1, sau d6 b%mg DCM dén DCM/MeOH 95:5) dé tao
ra ddu mau niu ma dong lai khi ding yén. Qua trinh két tinh lai tir heptan thu dugc
hop chét néu trong d& muc ndy (49mg) dudi dang chat rin mau be. UPLC-MS: MS
376,5 (M+H"); UPLC rt 0,66min."H NMR (400 MHz, CLOFORM-d): & ppm 2,24 (s,
6 H); 3,06 (t, J=5,87 Hz, 2 H); 3,43 (s, 2 H); 3,85 (s, 3 H); 3,90 (t, ]=6,26 Hz, 2 H);
4,50 (br. s., 2 H); 6,96 (s, 1 H); 6,99 (dd, J=8,02, 2,54 Hz, 1 H); 7,27 — 7,46 (m, 5 H);
7,62 (d, J=7,43 Hz, 1 H).

Sau quy trinh dugc md ta & trén dbi véi vi du 43 va thay thé céc chit phan ung
thich hop, nguyén liéu diu vao va cac phuong phap tinh ché da biét dbi véi nguoi co

hiéu biét trong linh vyc nay, cac hop chit dudi day theo sang ché dugc didu ché:

Vi du 44: 9-((2-metoxyetoxy)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 407,1 (M+H"); UPLC rt
0,86min.
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Vi du 45: 9-(hydroxymetyl)-2- (1 -metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1 4]d1azep1no[7 1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 323,1 (M+H"); UPLC rt
0,52min.

Vi du 46: 9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 323,1 (M+H"); UPLC rt
0,49min.

Vi du 47: 9-(1-metoxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

N
EtOTrSnBus
N N
Pd(PPha)s, NaBH, Iy /Z
e —_— —_ - N
O Dioxan, O THF, O HC(OMe),, 0
140°C, 90min RT,48h RT, 5 ngay

MeO
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Bude 1. 9-axetyl-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. 47-1. Lam néng hén hop gém 9-i0odo-2-(1-metyl-1H-pyrazol-
3-yD)-7,8-dihydro-[1,4]diazepino[7,1-a)isoquinolin-5(4H)-on  (vi du 31) (2,0g,
4,78mmol), tributyl(1-etoxyvinyl)stanan (2,02mL, 5,98mmol) va Pd(PPh;), (276mg,
0,24mmol) trong 1,4-dioxan (15mL) dén 140°C trong 90min. Sau d6 loc hdn hop va
cd dac trong chin khong va tinh ché phin cin thu duge bang phuong phép sic ky
nhanh (SiO,, DCM d¢én DCM/MeOH 95:5). DAau méu nau thu duoc duoc hép thu trong
THF (100mL) va xtr 1y bang dung dich HCI chira nuge 0,IN (48mL, 4,78mmol).
Khudy hén hop & RT trong 90min. Sau d6 pha lodng hdn hop v6i AcOEt va rira bing
dung dich NaHCOs chita nuéc bdo hda. Lam kho 16p hitu co b:?lng Na,SOy, loc va ¢cd
dic trong chan khong. Tinh ché phan cin thu dugc bang phuong phép sic ky nhanh
(SiOp, DCM dén DCM/MeOH 95:5) dé tao ra du mau ndu ma tao thanh huyén pha
trong Et,0. Loc huyén phii va 1am khd banh loc trong chan khong dé tao ra hop chit
néu trong d& muc nay (912mg) dudi dang chit rén mau vang. UPLC-MS: MS 335,0
(M+H"); UPLC 1t 0,62min. "H NMR (400 MHz, CLOFORM-d): 6 ppm 2,62 (s, 3 H);
3,24 (t, J=6,06 Hz, 2 H); 3,81 (t, J=6,45 Hz, 2 H); 3,92 (s, 3 H); 4,49 (br. s., 2 H); 6,81
(br. s., 1 H); 7,17 (s, 1 H); 7,34 — 7,45 (m, 2 H); 7,77 (d, J=7,82 Hz, 1 H); 7,84 (d,
J=7,82 Hz, 1 H).

Budce 2. 9-(1-hydroxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 47-2. Xu ly dung dich 47-1 (400mg,
1,20mmol) trong THF (30mL) bang NaBH, (23mg, 0,60mmol) va khudy hén hop &
RT trong 48h. Sau d6 pha loang hdn hop véi AcOEt, va rira bing H,O. Lam kho pha
hitu co biang Na,SO,, loc va ¢d dic trong chan khong. Tinh ché phin cin thu duoc
bang phuong phép séc ky nhanh (SiO,, DCM dén DCM/MeOH 95:5) dé thu dugc diu
mau vang ma tao thanh huyén phu trong Et,0. Loc huyén phii ndy va lam kho banh loc
trong chan khong dé tao ra hop chit néu trong dé muc nay (145mg) dudi dang chét rin
mau vang sang. UPLC-MS: MS 337,3 (M+H"); UPLC rt 0,60min. '"H NMR (400
MHz, CLOFORM-d): 6 ppm 1,49 (d, J=6,26 Hz, 3 H); 1,82 — 1,96 (m, 1 H); 2,86 —
3,09 (m, 2 H); 3,75 - 3,99 (m, 2 H); 3,92 (s, 3 H); 4,48 (d, J=12,12 Hz, 2 H); 5,17 (d,
J=3,52 Hz, 1 H); 6,82 (br. s., 1 H); 7,19 (s, 1 H); 7,32 — 7,40 (m, 2 H); 7,61 (d, J=7,82
Hz, 1 H); 7,64 (d, J=7,82 Hz, 1 H).
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Budc 3. 9-(1-metoxyetyl)-2-(1-metyl- 1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 47. Xt Iy dung dich 47-2 (120mg,
0,36mmol) trong trimetylorthoformat (2,0mL, 18,1mmol) béng I, (55mg, 0,22mmol)
va khudy hdn hop 6 RT trong 5 ngdy. Hon hop sau d6 dwgc hip thu trong DCM va rira
béng dung dich Na,S,0; bdo hoa chira nudc. Sau d6 lam khd pha hitu co béng
Na,S04, loc va cb ddc trong chin khong. Tinh ché bing phuong phap sic ky nhanh
(Si0,, DCM dén DCM/MeOH 9:1) tao ra ddu mau vang ma duoc két tinh lai tir heptan
dé tao ra hop chét néu trong dé muc nay (7 9mg) dudi dang chit rdn mau trdng. UPLC-
MS: MS 351,4 (M+H"); UPLC rt 0,73min. "H NMR (400 MHz, CLOFORM-d): & ppm
1,42 (d, J=6,65 Hz, 3 H); 2,91 - 3,05 (m, 2 H); 3,25 (s, 3 H); 3,87 (t, ]=6,26 Hz, 2 H);
3,92 (s, 3 H); 4,48 (br. s., 2 H); 4,56 (q, J=6,65 Hz, 1 H); 6,81 (br. s., 1 H); 7,19 (s, 1
H); 7,31 - 7,39 (m, 2 H); 7,47 (d, J=7,82 Hz, 1 H); 7,63 (d, J=7,82 Hz, 1 H).

Sau quy trinh dugc mé ta & trén dbi vé6i vi du 47 va thay thé cac chit phan ung
thich hgp, nguyén liéu dau vao va cac phuong phap tinh ché da biét ddi voi nguoi co

hicu biét trong linh vuc nay, cac hgp chit duéi day theo sang ché duogc didu ché:

Vi du 48: 9-axetyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 361,1 (M+H"); UPLC rt 0,90min.
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Vi dy 49: 2-(3-metoxyphenyl)-9-phenyl-7,8-dihydro-[1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on.

BU:;SI'IP]"!7 Pd(PPh3)4

Dioxan, 140°C, 1h

Lam néng hdén hop gdm 9-i0do-2-(3-metoxyphenyl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on  (vi du 30) (250mg, 0,56mmol),
tributyl(phenyl)stanan (202uL, 1,10mmol) va Pd(PPhs), (33mg, 0,03mmol) trong 1,4-
dioxan (4mL) trong 10 phéan tmg vi séng & 140°C trong 1h. Sau d6 loc hdn hop va co
dac trong chan khong. Tinh ché san phim tho thu duoc bang phwong phap sic ky
nhanh (SiO,, hexan dén hexan/AcOEt 3: 1) dé tao ra ddu mau vang ma dugc két tinh lai
tir heptan dé thu dugc hop chéit néu trong d& muc ndy (144mg) dudi dang chit rin mau
tring. UPLC-MS: MS 395,1 (M+H"); UPLC rt 1,20min. 'H NMR (400 MHz,
CLOFORM-d): 6 ppm 2,90 (t, J=6,06 Hz, 2 H); 3,79 (t, J=6,26 Hz, 2 H); 3,86 (s, 3 H);
4,53 (br. s., 2 H); 6,97 (s, 1 H); 6,97 - 7,04 (m, 1 H); 7,28 - 7,37 (m, 3 H); 7,37 - 7,51
(m, 7H); 7,68 (t, J=4,50 Hz, 1 H).

Sau quy trinh dwgc mo ta & trén ddi v6i vi du 49 va thay thé céc chét phén g
thich hgp, nguyén lidu dau vao va céc phuong phép tinh ché da biét d6i véi nguoi co

hiéu biét trong linh vuc nay, cc hop chit du6i day theo sang ché dugc didu ché:

Vi du 50: 2-(2-metoxypyridin-4-yl)-9-(pyridin-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 397,1 (M+H"); UPLC 1t 0,95min.
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Vi du 51: 2~(furan-3-yl)-9-(pyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 356,1 (M+H"); UPLC rt 0,65min.

Vi du 52: 2-(2-metoxypyridin-4-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 398,2 (M+H"); UPLC rt 0,9 1min.
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Vi du 53: 9-(6-flopyridin-3-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 415,2 (M+H"); UPLC rt

1,06min.

Vi du 54. 9-(3-flopyridin-4-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 415,2 (M+H"); UPLC rt
0,98min.

Vi du 55: 2-(1-metyl-1H-imidazol-4-y1)-9-(pyridin-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 370,1 (M+H"); UPLC rt
0,48min.

-131-



21607

Vi du 56  2-(1-metyl-1H-pyrazol-3-yl)-9-(2-metylpyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 384,4 (M+H"); UPLC rt
0,60min.

Vi du 57: 2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on:

SnBug
~ o
Pd(PPh), Hz, Ra-Ni
Dioxan, 150°C, 1h (@) THF, RT, 7 ngay
Budéce 1. 9-(4,5-dihydrofuran-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 57-1. Lam néng hdn hop gdm 9-iodo-2-(3-

-132-



21607

metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (vi du 30)
(1,0g, 2,25mmol), tributy1(4,5-dihydrofuran-2-yl)stanan (1,21g, 3,38mmol) va
Pd(PPh3), (0,13g, 0,11mmol) trong 1,4-dioxan (10mL) trong 16 phan tng vi séng &
150°C trong 90min. Sau dé pha loang hdn hop véi AcOEt 1di loc. C6 dic dich loc
trong chan khong va tinh ché sin phim tho thu duoc bing phuong phép sic ky nhanh
(SiO,, heptan dén heptan/AcOEt 1:1) dé tao ra chit rin mau niu ma tao thanh huyén
phu trong heptan va lam néng dé hdi luu. Sau d6 lam ngudi huyén phi nay dén RT rdi
loc. Tiép d6 lam khd banh loc trong chan khong dé thu duoc hop chét néu trong dé
muyc ndy (543mg) dudi dang chét rin mau be. UPLC-MS: MS 387,2 (M+H"); UPLC rt

1,10min.

Budc 2. 2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 57. Rut khi ctia hdn hop gdm 57-1
(300mg, 0,78mmol) va 'Raney-Nickel (50mg, 1,32mmol) trong THF trong chin khong
va dat vao moi treong khi H,. Lap lai quy trinh va sau d6 khudy hén hop & RT trong 7
ngdy trong diéu kién khi Hy. Sau d6 loc hdn hop phan g va c6 dac trong chin khong.
Tinh ché phin cin thu duge bang phuong phap sic ky nhanh (SiO,, heptan dén
AcOEt) dé thu dwoc hop chit néu trong d& muc nay (12mg) dué6i dang chit rin mau
be. UPLC-MS: MS 3893 (M+H"); UPLC rt 0,97min. 'H NMR (400 MHz,
CLOFORM-d): 6 ppm 1,72 (dq, J=12,27, 7,64 Hz, 1 H); 2,05 (quin, J=7,14 Hz, 2 H);
2,32 - 2,44 (m, 1 H); 2,82 - 3,06 (m, 2 H); 3,71 - 3,84 (m, 1 H); 3,86 (s, 3 H); 3,92 -
4,09 (m, 2 H); 4,11 - 4,21 (m, 1 H); 4,51 (br. s, 2 H); 5,09 (t, J=7,23 Hz, 1 H); 6,94 (s,
1 H); 7,00 (dd, J=8,21, 2,35 Hz, 1 H); 7,28 - 7,41 (m, 3 H); 7,42 - 7,50 (m, 1 H); 7,60
(dd, J=7,62, 3,71 Hz, 2 H).

Vi du 58: 9-metoxy-2-(6-0x0-1,6-dihydropyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

TMSCI, Nal

0 CH;CN, 100°C, 4 ngay

OMe OMe
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Lam néng hdn hop gdm 9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (Vi du 9) (140mg, 0,40mmol), Nal (156mg,
1,04mmol), TMSCI (768uL, 6,01lmmol) trong axetonitril (10mL) dén 100°C trong 4
ngdy. Sau d6 pha lodng hdn hgp v6i AcOEt, rira bing dung dich Na,S,0; chira nuée
(10%) va H,O. Sau d6 lam kho 16p hitu co béng Na,SOy, loc va ¢6 dic trong chin
khong. Phéan cin thu duge tao thanh huyén pha trong mot lugng nhé DMEF, loc két tia
nay va rira bang Et,0. Lam kho banh loc trong chan khoéng dé thu dugc vi du 58
(16mg) dudi dang chét rin mau be. UPLC-MS: MS 336,4 (M+H"); UPLC rt 0,94min.
'H NMR (600 MHz, DMSO-dg): 6 ppm 2,92 (t, J=6,06 Hz, 2 H); 3,86 (s, 3 H); 3,93 (4,
J=6,26 Hz, 2 H); 4,52 (s, 2 H); 7,05 (d, J=8,27 Hz, 1 H); 7,27 (d, J=8,28 Hz, 1 H); 7,45
(t, J=8,07 Hz, 1 H); 7,49 (s, 1 H); 7,75 (d, J=8,07 Hz, 1 H); 7,79 (d, J=7,27 Hz, 1 H);
7,88 —7,94 (m, 1 H).

Sau céc quy trinh dugc md t& & trén va thay thé cac chit phan ung thich hop,
nguyén lidu ddu vao va cac phuong phép tinh ché da biét dbi veéi ngudi c6 hidu biét
trong linh vye nay, cac hop chit dudi ddy theo sang ché duogc didu ché:

Vi du  59:  9,10-dimetoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 379,5 (M+H"); UPLC rt 0,87min.

Vi du 60: 9-metoxy-2-(2-ox0-1,2-dihydropyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 336,0 (M+H"); UPLC rt
0,84min.
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Vi du 61: 2-(4-isopropyl- 1H-imidazol-1-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7, 1-

alisoquinolin-5(4H)-on.

1.) POCI3, DCE, 100°C, 1h
2.) DCE, 100°C, 2h

o N
NH /L[,\?H (3ea) J\[N\>

\ l N
N [68650-48-9] N

(@)

]
)=
S

Thém POCI; (0,058mL, 0,62mmol) vao dung dich da khqu 9-metoxy-3,4,7,8-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (80mg, 0,31mmol) trong 1,2-
dicloetan (8mL) va khudy huyén phu mau vang tao thanh & 100°C trong 1h. Pua hén
hop phan tmg v& dén RT va cb dic trong didu kién ap suét giam dén khi kho. Hoa tan
hop chét clo tho hinh thanh trong 1,2-dicloetan (8mL), thém 4-isopropyl-1H-imidazol
(102mg, 0,93mmol) vao va khudy hdn hgp & 100°C trong 2h. Pua hdn hop phan g
vé RT. Thém dung dich NaHCOj; chira nu6c bdo hoa vao va chiét hdn hep hai 1an bing
DCM. Lam khé céc 16p hitu co két hop bang natri sulfat, loc va loai bo dung moi trong
diéu kién 4p sut giam. Tinh ché san phim tho bing phuong phap sic ky cot nhanh
trén silicagel (dung méi rira gidi: gradien 0% dén 100% etyl axetat/xyclohexan trong
30 min) dé sinh ra 15mg chit rin mau nau. Tinh ché tiép bang phuong phap SFC (cot:
Diol 5um, 250 x 30 mm, 60A, Princeton; dung mdi rira giai: 13% MeOH/CO, trong
0,5min, sau d6 tir 13% MeOH/CO, dén 18% MeOH/CO, trong 6min; sau d6 tir 18%
MeOH/CO, dén 50% MeOH/CO, trong 1min; luu lugng 100mL/min; phat hién UV &
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220nm) da sinh ra hop chét néu trong dé muc (9mg). UPLC-MS: MS 351,3 (M+H");
UPLC rt 0,90min. "H NMR (400 MHz, CLOFORM-d): é ppm 1,35 (d, J=6,8 Hz, 6 H),
2,95 (t, J=6,2 Hz, 2 H), 3,03 - 3,19 (m, 1 H), 3,88 (s, 3 H), 3,92 - 4,05 (m, 2 H), 4,40
(s, 2 H), 6,87 - 7,05 (m, 2 H), 7,19 - 7,58 (m, 4 H).

Sau quy trinh duge md ta & trén ddi véi vi du 61 va thay thé cac chét phén Ung
thich hgp, nguyén liéu dau vao va cac phuong phap tinh ché da biét dbi veéi nguoi ¢

hiéu biét trong linh vyc nay, cac hop chit dudi day theo sang ché dugc didu ché:

Vi du 62: 9-clo-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 326,9 (M+H"); UPLC rt 0,8 1min.

Cl

Vi dy 63: 9-iodo-2-(4-(triflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 473,1 (M+H"); UPLC rt 1,14min.

Vi du 64: 1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino[7 ,1-a]isoquinolin-2-yl)-
1H-imidazol-4-cacbonitril. UPLC-MS: MS 430,0 (M+H"); UPLC rt 1,01min.
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Vi du 65: 2-(4-(hydroxymetyl)-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 435,2 (M+H"); UPLC rt
0,80min.

Vi du 66: metyl 1-(9-iodo-5-ox0-4,5,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2-yl)-1H-imidazol-4-carboxylat. UPLC-MS: MS 463,1 (M+H"); UPLC rt 0,97min.
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Vi du 67: 2-(2,4-dimetyl-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 433,1 (M+H"); UPLC rt 0,78min.

-

LA

o]

Vi du 68: etyl 1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino|[7,1-a]isoquinolin-2-
yD)-1H-imidazol-4-carboxylat. UPLC-MS: MS 477,1 (M+H"); UPLC rt 1,02min.

Vi du  69: 2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 399,2 (M+H"); UPLC rt
0,85min.
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Vi du 70: 2-(4-xyclobutyl-1H-imidazol-1-y1)-9-morpholino-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 4182 (M+H"); UPLC rt
0,94min.

Vi du  71:  2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

SnBu;
1.) POCIg, DCE, 100°C, 1h S” N
2.) DCE, 100°C, 2h \—/

0 ~0 N [121359-48-61 \O/\[N\>
NH /\[ Y (3eq) \O/\[N\> Pd(PPhs),, dioxan, N
NH \
—N
L
N" o
|

0 =N
\ /L [875155-13-8] 150°C, 2h, mw \
N N
0
l

SN
Buéc 1: 9-iodo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 71-1. Thém POCI; (0,94mL, 10,1mmol)
vao dung dich da khudy 9-i0do-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-
2,5-dion (1,78g, 5,03mmol) trong 1,2-dicloetan (50mL) va khqu huyén phu tao thanh
& 100°C trong 1h. Lam ngui hdn hop phan ng dén RT va cb dic trong diéu kién 4p
suét giam dén khi kho. Dé loai bd hoan toan POCI;, phén cin dugc hép thu trong

toluen va lam bay hoi hai lan nita roi 1am khé trong diéu kién chan khong cao.
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Hoa tan hop chit clo thoé hinh thanh trong 1,2-dicloetan (SOmL); thém 4-
(metoxymetyl)-1H-imidazol (2,24g, 20,0mmol) vao va khudy hdn hop & 100°C trong
2h. Dua hdn hop phan tmg vé RT va pha lodng v6i DCM. Thém dung dich NaHCO;
chira nu6c bdo hoa vao va chiét hdn hop hai 1dn bing DCM. Lam kh cac 16p hitu co
két hop bang natri sulfat, loc va loai b6 dung méi trong didu kién 4p sut giam. Tinh
ché san phim tho bing phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera
Four, dung mdi rira gidi: AcCOEYDCM 9:1 ché do ding dong trong 10min, sau do tir
1% MeOH trong DCM dén 2,5% MeOH trong DCM trong 12min) dé sinh ra 1,44 bot
mau nu d6. Tinh ché tiép bing phwong phap SFC (cot: PPU Sum, 250 x 30 mm), 60A,
Princeton; dung moi rira gidi: ché do déng dong 5% MeOH/CO, trong 23min; luu
luong 100mL/min; phét hién UV & 220nm) tao ra hop chit néu trong d& muc (73 9mg).
UPLC-MS: MS 403,2 (M+H"); UPLC rt 0,98min.

Bude 2: 2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi duy 71. Thém Pd(PPh;); (25mg,
0,021mmol) vao dung dich da khir khi gdm 9-i0do-2-(4-(metoxymetyl)-1H-imidazol-
1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a)isoquinolin-5(4H)-on (191mg, 0,43mmol) va
2-(tributylstannyl)thiazol (239mg, 0,64mmol) trong dioxan (4mL) va lam néng hdn
hop trong 16 vi séng & 150°C trong 2h. Loai bé dung mdi trong diéu kién 4p suét giam.
Tinh ché san phdm tho bing phwong phéap séc ky cot nhanh trén silicagel (Biotage
Isolera Four, dung méi rira giéi: tir 1% MeOH trong DCM dn 5% MeOH trong DCM
trong 18min) dé sinh ra hop chit néu trong d& muc nay (64mg). UPLC-MS: MS 406,1
(M+H"); UPLC rt 0,81min. "H NMR (600 MHz, DMSO-dg): 8 ppm 3,18 - 3,31 (m, 5
H), 3,78 (t, J=6,0 Hz, 2 H), 4,30 (s, 4 H), 7,18 (s, 1 H), 7,55 (t, J=7,9 Hz, 1 H), 7,67 (s,
1 H), 7,86 (d, J=7,7 Hz, 1 H), 7,93 (d, J=3,3 Hz, 1 H), 8,04 (d, ]=3,3 Hz, 1 H), 8,13 (d,
J=8,1 Hz, 1 H), 8,24 (s, 1 H).

Sau quy trinh dugc md ta & trén d6i véi vi du 71 va thay thé céc chat phan Ung
thich hop, nguyén liéu du vao va céc phuong phéap tinh ché da biét dbi véi nguoi ¢

hiéu biét trong linh vuc nay, cac hgp chét dudi day theo sang ché duoc didu ché:

-140-



21607

Vi du 72: 2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-mety1-1H-pyrazol-4-y1)-7,8-dihydr0-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 401,4 (M+H"); UPLC rt
0,82min.

Vi du 73: 2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl-1H-imidazol-2-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 401,3 (M+H");
UPLC rt 0,55min.

Vi du 74: 2-(4-etyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 374,1 (M+H"); UPLC 1t 0,75min.
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Vi dy 75: 2-(4-etyl-1H-imidazol-1-y1)-9-(furan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. UPLC-MS: MS 373,2 (M+H"); UPLC 1t 0,92min.

Vi du 76: 2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 420,2 (M+H"); UPLC rt
0,75min. '

Vi du 77: 2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(5-metylthiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 420,2 (M+H"); UPLC rt
0,92min.

-142-



21607

Vi du 78: 2-(4-metyl-1H-imidazol-1-y1)-9-(pyrimidin-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 371,2 (M+H"); UPLC rt
0,6 1min.

Vi du 79: 2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 370,2 (M+H"); UPLC rt
0,64min.

Vi du 80: 2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 370,2 (M+H"); UPLC rt
0,60min.
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Vi du 81: 9-(6-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 388.2 (M+H"); UPLC rt
0,76min.

Vi du 82: 2-(4-metyl-1H-imidazol-1-y1)-9-(thiazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 376,2 (M+H"); UPLC rt
0,70min.

Vi du 83: 2-(4-clo-1H-imidazol-1-y1)-9-(5-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 408,3 (M+H"); UPLC rt
0,94min.
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Vi du 84: 9-(6-flopyridin-3-yl)-2-(4-(2-metoxyetyl)-1H-imidazol- 1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 432,3 (M+H+); UPLC rt
0,83min.

Vi du 85: 2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-9-vinyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 349,2 (M+H"); UPLC rt
0,86min.

N\

Vi du 86: 2-(4-etyl-1H-imidazol-1-y1)-9-(4-flophenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 401,2 (M+H"); UPLC rt 1,03min.
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Vi du 87: 2-(4-xyclopropyl-1H-imidazol- 1-y1)-9-(4-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 400,2 (M+H"); UPLC rt
0,95min.

Vi du 88: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 400,2 (M+H"); UPLC rt
0,94min.
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Vi du 88a: 2-(4-(oxazol-2-yl)-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 388,1 (M+H+); UPLC rt

1,00min.

Bit dau tir bromo-[O]-trung gian thay cho iodo-[O]-trung gian.

Vi dy 88b: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 416,2 (M+H"); UPLC rt
0,96min.

-147-



21607

Vi du 88c: 2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(3-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 415,2 (M+H"); UPLC rt
0,98min.

Vi du  88d:  2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(thiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 402,1 (M+H"); UPLC rt
0,89min.
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Vi du 88e: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metylthiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 416,1 (M+H"); UPLC rt
0,96min. '

Vi du 88f (tir tién chét dugc md ta trong quy trinh didu ché 17): 2-(4-xyclopropyl-1H-
imidazol-1-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 397,3 (M+H"); UPLC rt 0,79min.

Vi du 88g (tir tién chit dugc mo ta trong quy trinh diéu ché 17): 2-(3-xyclopropyl-1H-
1,2,4-triazol-1-yl)-9-(thiazol-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 403,3 (M+H"); UPLC rt 1,01min.
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Vi du 88h (tir tién chét duge mo ta trong quy trinh didu ché 17): 2-(4-(2-metoxyetyl)-
1H-imidazol-1-y1)-9-(thiazol-2-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 420,2 (M+H"); UPLC rt 0,83min.

N7 ™S

Vi du 88i (tir tién chit dugc mo ta trong quy trinh diéu ché 17): 2-(4-(etoxymetyl)-1H-
imidazol-1-y1)-9-(4-metylthiazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[7 ,1-alisoquinolin-
5(4H)-on. UPLC-MS: MS 434,2 (M+H"); UPLC rt 0,98min.

/\OAEN ,?
=N

\

N™ o

S” N
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Vi du 88;j (tir tién chat dwgc mo ta trong quy trinh diéu ché 17): 2-(4-(etoxymetyl)-1H-
imidazol-1-yl1)-9-(thiazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 420,2 (M+H"); UPLC rt 0,88min.

/\o/\@'?
=N
\ N/ZO

SN

Vi du 88k (tir tién chét duge mo ta trong quy trinh diéu ché 17): 2-(4-xyclopropyl-1H-
imidazol-1-y1)-9-(4-flopyridin-3-yl)-7,8-dihydro-[1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 414,3 (M+H"); UPLC rt 0,83min.
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Vi du 89: 9-etyl-2-(4-isopropyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on.

~_Zn_-
N [657-20-0] N
| >  ond | Y
N San pham cong PdCly(dppf)-CH,Cl,, N

dioxan, 80°C, 44h .
—N =N

\ l - \

N™ o N™ o

Thém dietyl kém (135uL, 0,135mmol, 1M trong hexan) vao dung dich di khir
khi gdm 9-iodo-2-(4-isopropyl-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on (20mg, 0,045mmol) va sin phidm cdng PdCl(dppf)-CH,Cl,
(2mg, 2,24pmol) trong dioxan (ImL) va lam néng hdn hop trong 10 vi séng & 80°C
trong 44h. Dua hdn hop phan tmg vé RT va sau d6 pha lodng v&i AcOEt va HCI chira
nudc 2M. Téch pha hitu co ra, 1am kho bing natri sulfat va c6 dic trong diéu kién ap
sut giam. Tinh ché san phim tho bang phuong phap SFC (cot: Diol 5um, 250 x 30
mm, 60A, Princeton; dung moi rira giai: 7% .MeOH/COZ trong Imin, sau d6 tr 7%
MeOH/CO, dén 12% MeOH/CO, trong 6min; luu luong 100mL/min; phat hién UV &
220nm) dé sinh ra hop chét néu trong d& muc (5mg). UPLC-MS: MS 349,2 (M+H");
UPLC rt 1,01min. '"H NMR (400 MHz, CLOFORM-d): § ppm 1,21 — 1,28 (m, 9 H)
2,72 (q, J=7,4 Hz, 2 H) 2,85 - 2,92 (m, 1 H) 2,96 (t, J=6,2 Hz, 2 H) 3,91 (t, J=6,3 Hz, 2
H) 4,35 (br. s., 2 H) 6,61 (s, 1 H) 7,18 (s, 1 H) 7,27 — 7,38 (m, 2 H) 7,52 (d, J=7,3 Hz,
1 H) 7,93 (s, 1 H).
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aJisoquinolin-5(4H)-on.

B2, 1.) POCly, DCE, 100°C, 1h

Vi du 90: 2-(4-met_yl-1H-imidazol-1-yl)-9-propyl-7,8-dihydr0-[1,4]diazepino[7,1-
2.) DCE, 100°C, 2h
\E\

N N\
0 [156567-57-6] 2 NH NH ( \E;\?
N PEPPSI-iPr, dioxan, [ 6-6] =N
\ /L 120°C, 2,5h \ /L \ /Z
N - N"Ng .~
0 N" o
|

\
822-3
Budgce 1: 9-propyl-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2,5-dion.
90-1. Thém PEPPSI-iPr (0,29g, 0,424mmol) trong diéu kién argon vao dung dich da
khit khi gbm 9-i0do-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion
(1,0g, 2,82mmol) va propyl k&m (II)-bromua (14,1mL, 7,05mmol, 0,5M trong THF)

3eq.)

trong dioxan (28mL) va 1am nong hén hop trong binh 4p suét & 120°C trong 2,5h. Pua
hdn hop phan ting v& RT va loai bé dung moi trong diéu kién ap sut giam. Tao huyén
phl phén cin trong DCM/MeOH (9:1, thé tich/thé tich), loc qua miéng dém xelit va
lam bay hoi dich loc trong diéu kién 4p suét gigm. Tinh ché san phim tho bang
phuong phép séc ky cot nhanh trén silicagel (Biotage Isolera Four, dung méi rtra giai:
tir 1% MeOH trong DCM dén 10% MeOH trong DCM trong 35min) dé sinh ra san
phim duéi dang du. Hop chét néu trong dé muc nay dugc két tinh tir dietyl ete dé thu
duoc tinh thé mau vang (370mg). UPLC-MS: MS 271,2 (M+H"); UPLC rt 0,86min.

Budce 2: 2-(4-metyl-1H-imidazol-1-yl)-9-propyl-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 90. Thém POCl; (0,25mL,
2,73mmol) vao dung dich di khudy 9-propyl-3,4,7,8-tetrahydro-[ 1,4]diazepino[ 7,1-
alisoquinolin-2,5-dion (370mg, 1,36mmol) trong 1,2-dicloetan (14mL) va khudy
huyén phii tao thanh & 100°C trong 1h. Lam ngudi hdn hop phan tmg dén RT va cb
dic trong diéu kién 4p suét gidm dén khi kho. D& loai bé hoan toan POCls, phan cin
duoc hip thu trong toluen va lam bay hoi hai 14n nita rdi 1am kho trong diéu kién chén

khong cao.
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Hoa tan san phdm clo thé hinh thanh trong 1,2-dicloetan (14mL), thém 4-metyl-
1H-imidazol (335mg, 4,08mmol) vao va khudy hdn hop & 100°C trong 2h. Dua hén
hop phan tmg vé RT va pha lodng v6i DCM. Thém dung dich NaHCOj; chira nuée bo
hoa vao va chiét hdn hop hai lan bing DCM. Lam kho céc 16p hitu co két hop bing
natri sulfat, loc va loai bd dung mdi trong diéu kién 4p suét gidm. Tinh ché san phim
tho bang phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung moéi
rira gidi: 1% MeOH trong DCM trong Smin, sau d6 dén 5% MeOH trong DCM trong
25min, sau d6 5% MeOH trong DCM trong 3min) dé sinh ra 153mg bot mau d6. Tinh
ché tiép bing phuong phap SFC (cot: Diol Spm, 250 x 30 mm, 60A, Princeton; dung
moi rira gidi: 11% MeOH/CO, trong 1min, sau d6 tr 11% MeOH/CO, dén 16%
MeOH/CO, trong 6min; Iwu lwgng 100mL/min; phat hién UV & 220nm) tao ra hop
chét néu trong d& myc ma duoc két tinh tir dietyl ete (55mg). UPLC-MS: MS 335,2
(M+H"); UPLC 1t 0,92min. "H NMR (600 MHz, DMSO-dg) & ppm 0,92 (t, J=7,2 Hz, 3
H), 1,52 (sxt, J=7,3 Hz, 2 H), 2,11 (s, 3 H), 2,61 (t, J=7,6 Hz, 2 H), 2,90 (br. s., 2 H),
3,79 (br. s., 2 H), 4,21 (br. s., 2 H), 7,10 (s, 1 H), 7,22 - 7,33 (m, 2 H), 7,38 (s, 1 H),
7,84 (d, J=7,3 Hz, 1 H), 8,11 (s, 1 H).

Sau quy trinh dugc mo ta & trén d6i véi vi du 90 va thay thé cac chét phéan Uing
thich hop, nguyén liéu dau vao va céac phwong phap tinh ché da biét dbi voi nguoi co

hiéu biét trong linh vyc nay, cac hop chét dudi ddy theo sang ché dugc diéu ché:

Vi du  91:  9-xyclobutyl-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: 3773 (M+H"); UPLC 1t

1,01min.
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Vi du 92: 9-xyclobutyl-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino(7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 3482 (M+H"); UPLC rt

1,08min.

Vi du 93: 9-xyclopropyl-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 364,2 (M+H"); UPLC rt
0,98min.
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Vi du 94: 4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1 -yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7]naphtyridin-8(9H)-on.

1. LDA, THF
2. Boc Q\S,o
Boc,0, DMAP
. ’ ’ N B
| N B [450817-824]  ~Ns B dioxan B r
Pz - = | Pz .Boc = N,Boc
N
Cl Cl H Cl Boc
2-bromo-4-clopyridin
[22918-01-0]
AN
(¢] o 0
pd©) d - EtN, dioxan
dioxan | o TFA, DCM | (0] 31N,
- | N\ L l R .
= N,Boc — NH,
Cl Boc ‘ Cl
O Na*
1e) Boc
(e} (o}
N T3P EtN, EtOAc O 4M NaOH, MeOH o )K/H
N N X N “Boc
& |
=
Cl
= SnBu3 \T\‘
on Q ..
F7 N ’\
HCI 4M trong dioxan NH

Cl cl

o . .
T4P, Et;N, DCM /& PA(PPh3)4, dioxan, mw
X
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=

BN

1. POCls, DCE
Q 0 2. DCE
NH NH
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Budce 1: tert-butyl (2-(2-bromo-4-clopyridin-3-yl)etyl)carbamat. 94-1. Thém 2-
bromo-4-clopyridin (1,0g, 5,20mmol) vao dung dich da khudy LDA (5,98mmol) trong
THF (50mL) & -70°C va khudy dung dich hinh thanh & -70°C trong 1h. Sau d6 thém
dung dich tert-butyl 1,2,3-oxathiazolidin-3-carboxylat 2,2-dioxit (1,39g, 6,24mmol)
trong THF (20mL) vao & -70°C va khudy hén hop phan ung trong 3h. Thém dung dich
NH,CI chira nuée bdo hoa vao & -70°C va lam 4m hdn hop dén RT. Chiét hdn hop
bing AcOEt (2x). Rira céc 16p hitu co két hgp bang nude mudi, lam kho bang natri
sulfat, loc va loai bé dung mdi trong diéu kién 4p sudt gizm. Tinh ché san phim tho
bing phuong phép sic ky cot nhanh trén silicagel (Biotage Isolera One, dung mdi rira
giai: gradien tr 2% MeOH trong DCM dén 13% MeOH trong DCM trong 12min) dé
sinh ra hop chét néu trong d& muc dudi dang chét rdn mau tring (1,36g). UPLC-MS:
MS 335,1 (M+H"); UPLC rt 1,06min.

Budc 2: di-tert-butyl (2-(2-bromo-4-clopyridin-3-yl)etyl)imidodicacbonat. 94-2.
Thém Boc,0 (3,0g, 13,7mmol) va DMAP (42mg, 0,34mmol) vao dung dich da khqu
tert-butyl  (2-(2-bromo-4-clopyridin-3-yl)etyl)carbamat (1,15g, 3,43mmol) trong
dioxan (50mL) va khudy dung dich mau vang tao thanh & diéu kién hdi luu trong 72h.
Lam 4m hdn hop phan tng dén RT va thém dung dich NaHCOj; chra nude bdo hoa
vao. Chiét hdn hop bing AcOEt (2x). Rira cac 16p hitu co két hop bing nude mubi,
1am kho bang natri sulfat, loc va loai bd dung mdi trong diéu kién 4p suét giam. Tinh
ché san phdm tho bing phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera
One, dung mdi rira giai: gradien tir 6% AcOEt trong xyclohexan dén 40% AcOEt trong
xyclohexan trong 18min) dé sinh ra hgp chit néu trong dé muc du6i dang chét rén mau

tréing (1,42g). UPLC-MS: MS 435,1 (M+H"); UPLC rt 1,36min.

Bude 3: (E)-metyl 3-(3-(2-((di-tert-butoxycacbonyl)amino)etyl)-4-clopyridin-2-
yDacrylat. 94-3. Khudy hdn hop gdm 94-2 (700mg, 1,61mmol), metyl acrylat (290mg,
3,37mmol), bis(tri-tert-butylphosphin)paladi(0) (25mg, 0,048mmol) va n,N-
dixyclohexyl-metylamin (690mg, 3,53mmol) trong dioxan (10mL) trong diéu kién
Argon & 150°C trong 2h trong 10 vi séng. Loai bé dung méi trong diéu kién ap sudt
giam. Tinh ché sin phim tho bing phuong phép sic ky cot nhanh trén silicagel

1otage Isolera One, dung moi rura giai: gradien tir 7% AcOEt trong xyclohexan én
(Biotage Isolera One, d 01 rira gii dien tir 7% AcOE loh dé
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100% AcOEt trong xyclohexan trong 18min) dé sinh ra hop chét néu trong d& muc
duéi dang dau sach (520mg). UPLC-MS: MS 441,2 (M+H"); UPLC rt 1,37min.

Buge 4: (E)-metyl 3-(3-(2-aminoetyl)-4-clopyridin-2-yl)acrylat. 94-4. Thém
TFA (0,91mL, 11,79mmol) vao dung dich d khudy 94-3 (520mg, 1,18mmol) trong
DCM (10mL), va khudy hdn hop phan ing & RT trong 64h. Lam bay hoi hon hop
phan tng trong diéu kién ap suét gidm va tao huyén phul phin cin trong dietyl ete. Loc
két tia mau tring ra va rira bing mot lwong nhé dietyl ete (2x). Lam kho mudi HCI
trong didu kién chén khong cao qua dém dé sinh ra hop chat néu trong d& muc nay
du6i dang chét ran mau tring (380mg). UPLC-MS: MS 241,1 (M+H"); UPLC rt
0,50min.

Bude 5: metyl 2-(4-clo-5,6,7,8-tetrahydro-1,7-naphtyridin-8-yl)axetat. 94-5.
Khudy dung dich mau vang gébm (E)-metyl 3-(3-(2-aminoetyl)-4-clopyridin-2-
yDacrylat (530mg, 1,49mmol) va trietylamin (1,04mL, 7,47mmol) trong dioxan
(10mL) & 50°C trong 1h. Loai bd dung méi trong diéu kién ap sut giam. Tinh ché san
pham thd bing phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera One, dung
moi rira gidi: gradien tir 2% MeOH trong DCM dén 20% MeOH trong DCM trong
14min) dé sinh ra hop chit néu trong d& muc nay dudi dang dau sach (308mg). UPLC-
MS: MS 241,1 (M+H"); UPLC rt 0,43min.

Budc 6: metyl 2-(7-(2-((tert-butoxycacbonyl)amino)axetyl)-4-clo-5,6,7,8-
tetrahydro-1,7-naphtyridin-8-yl)axetat. 94-6. Thém T3P (0,93mL, 1,59mmol, 50%
m/m trong DMF) vao dung dich di khudy gdm metyl 2-(4-clo-5,6,7,8-tetrahydro-1,7-
naphtyridin-8-yl)axetat (320mg, 1,33mmol), Boc-glyxin (233mg, 1,33mmol) va
trietylamin (0,37mL, 2,66mmol) trong AcOEt (7mL), va khudy dung dich & RT trong
16h. Thém nudc vao va chiét hdn hop bang AcOEt (2 x). Lam kho c4c 16p hitu co két
hop bang natri sulfat, loc va loai bd dung moi trong diéu kién 4p sut gidm. Tinh ché
san phim thé bing phuong phép séc ky cot nhanh trén silicagel (Biotage Isolera One,
dung mdi rira giai: gradien tir 0% AcOEt trong xyclohexan dén 100% AcOEt trong
xyclohexan trong 21min) d sinh ra hop chit néu trong d& muc dudi dang dau sach
(510mg). UPLC-MS: MS 398,1 (M+H"); UPLC rt 0,95min.
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Budc 7@ natri  2-(7-(2-((tert-butoxycacbonyl)amino)axetyl)-4-clo-5,6,7,8-
tetrahydro-1,7-naphtyridin-8-yl)axetat. 94-7. Thém NaOH chta nudc 4N (0,39mlL,
1,56mmol) vao dung dich da khudy metyl 2-(7-(2-((tert-
butoxycacbonyl)amino)axetyl)-4-clo-5,6,7,8-tetrahydro-1,7-naphtyridin-8-yl)axetat
(540mg, 1,36mmol) trong MeOH (10mL), va khudy dung dich & RT trong 5 ngay.
Lam bay hoi dung moi trong didu kién 4p suét giam. Lam kho phan cin trong diéu
kién chan khong cao qua dém dé sinh ra hop chét néu trong dé muc nay dudi dang bot
mau be (540mg), dugc sir dung ma khong tinh ché thém trong budc tiép theo. UPLC-
MS: MS 384,1 (M+H") ; UPLC rt 0,8 1 min.

Budc 8: 2-(8-(carboxymetyl)-4-clo-5,6-dihydro-1,7-naphtyridin-7(8H)-yl)-2-
oxoetanamini clorua. 94-8. Thém HC1 4N trong dioxan (1,76mL, 7,03mmol) vao dung
dich da khudy natri 2-(7-(2-((tert-butoxycacbonyl)amino)axetyl)-4-clA0-5,6,7,8-
tetrahydro-1,7-naphtyridin-8-yl)axetat (540mg, 1,41mmol) trong dioxan (10mL), va
khudy hdn hop phan tmg & RT trong 48h. Loc két tiia mau be ra ria bang mét luong
nhé dietyl ete (2x). Lam khé mudi HCI trong didu kién chan khong cao qua dém dé
sinh ra hop chit néu trong d& muc dudi dang chit rdn mau be (590mg) chtra lugng du
NaCl. UPLC-MS: MS 284,1 (M+H") ; UPLC rt 0,45min.

Budc 9: 4-clo-5,6,9,10,12,12a-hexahydro-[ 1,4]diazepino[1,7-
h][1,7]naphtyridin-8,11-dion. 94-9. Thém tir tir T3P (1,25mL, 2,11mmol, 50% m/m
trong AcOEt) vao dung dich di khudy gdém axit 2-(7-(2-aminoaxetyl)-4-clo-5,6,7,8-
tetrahydro-1,7-naphtyridin-8-ylaxetic (mudi HC1) (450mg, 1,41mmol) va trietylamin
(1,17mL, 8,43mmol) trong DCM (20mL) va khudy huyén phu nay & RT trong 1h.
Thém dung dich NaHCOj; chira nudc bdo hoa vao va chiét hdn hop béng DCM (2x).
Lam kho cac 16p hitu co két hop bang natri sulfat, loc va loai bo dung moi trong diéu
kién ap suét giam. Tinh ché san phdm tho bing phuong phap sic ky cOt nhanh trén
silicagel (Biotage Isolera One, dung mdi rira giai: gradien tir 2% MeOH trong AcOFt
dén 15% MeOH trong AcOEt trong 18min) dé sinh ra hop chit néu trong d& muc duéi
dang chét rén mau be (66mg). UPLC-MS: MS 266,1 (M+H"); UPLC 1t 0,57min.

Buéc 10: 4-(6-flopyridin-3-y1)-5,6,9,10,12,12a-hexahydro-[ 1,4]diazepino[1,7-
h][1,7]naphtyridin-8,11-dion. 94-10. Thém Pd(PPhs); (15mg, 0,012mmol) vao dung

-159-



21607

dich d3 kho khi gém 4-clo-5,6,9,10,12,12a-hexahydro-[1,4]diazepino[1,7-
h][1,7]naphtyridin-8,11-dion (66mg, 0,25mmol) va 2-flo-5-(tributylstannyl)pyridin
(120mg, 0,31mmol) trong dioxan (2mL) va lam néng hdn hgp trong 10 vi séng &
150°C trong 5h. Loai bd dung méi trong didu kién 4p sut giam. Tinh ché san phim
thd bang phwong phép séc ky c¢ot nhanh trén silicagel (Biotage Isolera Four, dung moi
rira giai: tir 2% MeOH trong AcOEt dén 20% MeOH trong AcOEt trong 21min) dé
sinh ra hgp chit néu trong d& muc nay duéi dang chét rin mau be (32mg). UPLC-MS:
MS 327,2 (M+H"); UPLC rt 0,58min.

Budce 11: 4-(6-flopyridin-3-yl)-5,6,9,10-tetrahydro-[ 1,4 ]diazepino[ 1,7-
h][1,7]naphtyridine-8,11-dion. 94-11. Khudy hdn hop gdm 4-(6-flopyridin-3-yl)-
5,6,9,10,12,12a-hexahydro-[1,4]diazepino[ 1,7-h][1,7]naphtyridin-8,11-dion  (32mg,
0,098mmol) va SeO, (19mg, 0,17mmol) trong pyridin (1,5mL) & 160°C trong 30min
trong diu kién vi séng. Pua hdn hop vé& RT va d6 vao trong dung dich NaHCO; chira
nuée bdo hoa. Chiét hdn hop bang AcOEt (3x). Lam kho céc 16p hitu co két hop bing
natri sulfat, loc va loai bé dung mdi trong diéu kién 4p suét giam. Lam khd san phim
tho trong diéu kién chén khong cao qua dém dé sinh ra hop chit néu trong d& muc
- duéi dang chét rin mau be (32mg), dugc st dung ma khong tinh ché thém trong bude

tiép theo. UPLC-MS: MS 325,2 (M+H"); UPLC rt 0,65min.

Bude 12: 4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1-yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7]naphtyridin-8(9H)-on. Vi du 94. Thém POCI; (29,3mg,
0,19mmol) vao dung dich di khudy 4-(6-flopyridin-3-yl)-5,6,9,10-tetrahydro-
[1,4]diazepino[1,7-h][1,7]naphtyridin-8,11-dion (31mg, 0,096mmol) trong 1,2-
dicloetan (2mL) va khudy huyén phdt hinh thanh & 100°C trong 1h. Lam ngudi hdn
hop phan tng dén RT va ¢6 dic trong didu kién &p suat giam dén khi kho. D& loai bo
hoan toan POCIs, phén cin dugc hip thy trong toluen va 1am bay hoi hai 14n nita roi

lam kho trong dicu kién chin khong cao.

Hoa tan hop chét clo thd hinh thanh trong 1,2-dicloetan (5mL), thém 4-
isopropyl-1H-imidazol (53mg, 0,48mmol) vao va khudy hén hop & 100°C trong 1h.
Dua hdn hop phan ting vé RT va pha lodng véi DCM. Thém dung dich NaHCO; chira
nudc bdo hoa vao va chiét hdn hop hai 1in bing DCM. Lam khé céc 16p hitu co két
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hop bing natri sulfat, loc va loai bd dung mdi trong diéu kién 4p suit giam. Tinh ché
san pham tho bing phuong phéap SFC (cft: DEAP 5um, 250 x 30 mm, 60A, Princeton;
dung méi rira giai: tir 6% MeOH/CO, dén 11% MeOH/CO, trong 11min; lvu lugng
100mL/min; phat hién UV & 220nm) va sinh ra hop chét néu trong dé muc duéi dang
bdt mau be (11mg). UPLC-MS: MS 417,2 (M+H"); UPLC rt 0,87min. "H NMR (400
MHz, CLOFORM-d) & ppm 1,17 - 1,34 (m, 6 H), 2,81 - 2,98 (m, 3 H), 4,05 (br. s., 2
H), 4,40 (s, 2 H), 7,09 (dd, J=8,3, 2,8 Hz, 1 H), 7,22 - 7,36 (m, 2 H), 7,77 (td, J=7,9,
2,1 Hz, 1 H), 7,96 (s, 1 H), 8,03 (s, 1 H), 8,23 (d, J=1,5 Hz, 1 H), 8,68 (d, J=4,8 Hz, 1
H).

Vi du 95-1: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1.) POCl3, DCE, 100°C, 1h

2.) DCE, 100°C, 2h /(j/

A\[\>
o) A[& Beq) A\@\> [351019-18-6]
NH N

\ /Z [89830-98-8] Pd(PPhg),, DME, 85°C, 2,5h

(A,

Br
Br

Budc 1: 9-bromo-2-(4-xyclopropyl-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.  95-1-1.  Thém POCl; (1,21mL,
13,02mmol) vao dung dich da khuéy 9-bromo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
aJisoquinolin-2,5-dion (2,0g, 6,51mmol) trong 1,2-dicloetan (65mL) & RT va khudy
huyén phi hinh thanh & 100°C trong 1h. Lam ngudi hdn hop phan tmg dén RT va ¢
dic trong diéu kién 4p sudt giam dén khi kho6. D& loai bé hoan toan POClIs, phén cin
duogc hép thy trong toluen va lam bay hoi dung mdi trong diéu kién 4p suét giam. Lam

kh6 phén cin trong didu kién chan khong cao & RT.

Hoa tan chit trung gian clo tho hinh thanh trong 1,2-dicloetan (50mL), thém
dung dich 4-xyclopropyl-1H-imidazol (2,11g, 19,53mmol) trong 1,2-dicloetan (15mL)
vao va khudy hén hop & 100°C trong 2h. Pua hdn hop phan tng vé RT va pha lodng
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v6i DCM. Thém dung dich NaHCO; chira nude bdo hoa vao va chiét hdn hop hai lan
bing DCM. Rira c4c 16p hitu co két hop bang nuée mubi, lam khd bang natri sulfat,
loc va loai bé dung moéi trong didu kién 4p suét gidgm. Tinh ché san phim tho bang
phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung mdi rira giai:
1% MeOH trong DCM trong 5min, sau d6 tir 1% MeOH trong DCM dén 4‘% MeOH
trong DCM trong 25 min, 4% MeOH trong DCM trong 5min) d& sinh ra 1,72g bot
mau ndu d6. Thyc hién phuong phép sic ky ¢t nhanh th hai trén silicagel (Biotage
Isolera Four, dung moi rira giai: 20% AcOEt trong DCM trong 3min, sau d6 tir 20%
AcOEt trong DCM dén 80% AcOEt trong DCM trong 25min, sau d6 bing 80%
AcOEt trong DCM trong 10min) d sinh ra hop chit néu trong dé muc nay duéi dang
chit rin mau vang (1,48g). UPLC-MS: MS 397,1/399,1 (M+H"); UPLC rt 1,00min.

Budc 2: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 95-1. X& 1y 9-bromo-2-(4-
xyclopropyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-
on (1,48g, 3,73mmol), axit (6-flopyridin-3-yl)boronic (1,05g, 7,45mmol) va dung dich
Na,COs (1,97g, 18,63mmol) trong nuée (14,5mL) bing DME (58mL). Khtr khi huyén
phu nay, thém Pd(PPh;), (646mg, 0,56mmol) vao va 1am néng hdn hop & 85°C trong
2h. Pua hén hop vé& RT va loai bd dung moi trong didu kién 4p suét giam. Hoa tan
phan cin trong DCM va chiét bing nude, dung dich NaHCO; chira nuéc bdo hoa va
nude mudi. Lam khéd céc 16p hitu co két hop bang natri sulfat, loc va loai bé dung moi
trong diéu kién 4p sult giam. Tinh ché san phdm thd bing phuong phap séc ky cot
nhanh trén silicagel (Biotage Isolera Four, dung méi rira giai: 1% MeOH trong DCM
trong 3min, sau d6 tir 1% MeOH trong DCM dén 4% MeOH trong DCM trong 25min,
4% MeOH trong DCM trong 5min) dé sinh ra bot mau be (1,04g). Két tinh phan cin
tir AcOEt dé thu dugc hop chit néu trong d& muc ndy dudi dang tinh thé mau tring
(720mg). UPLC-MS: MS 414,2 (M+H"); UPLC rt 0,95min. '"H NMR (600 MHz,
DMSO-dg) 6 ppm 0,66 (d, J=3,4 Hz, 2 H), 0,72 - 0,84 (m, 2 H), 1,70 - 1,88 (m, 1 H),
2,84 (br.s., 2 H), 3,72 (br. s., 2 H), 4,24 (br. s., 2 H), 7,18 (s, 1 H), 7,31 (d, J=8,5 Hz, 1
H), 7,43 (s, 1 H), 7,47 - 7,57 (m, 2 H), 7,97 - 8,14 (m, 3 H), 8,27 (s, 1 H).

Vi du 95-2: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.
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Budce 1: 9-bromo-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 95-2-1. Thém POCI; (3,03mL, 32,6mmol)
vao dung dich da khudy 9-bromo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion (5,0g, 16,28mmol) trong 1,2-dicloetan (203mL) & RT va khudy huyén phi tao
thanh & 100°C trong 35min. Lam ngudi hdn hop phan tng dén RT va c6 dic trong
diéu kién ap sut giam dén khi kho. Dé loai b6 hoan toan POCl;, phﬁn can duoc hép
thu trong toluen va lam bay hoi dung moéi trong diéu kién &p suét giam. Lam kho phan

cdn trong dicu ki¢én chan khong cao & RT.

Hoa tan chét trung gian clo tho hinh thanh trong 1,2-dicloetan (190mL), thém
dung dich 3-xyclopropyl-1H-1,2,4-triazol (2,66g, 24,37mmol) trong 1,2-dicloetan
(15mL) vao va khudy hdn hop & 100°C trong 2h. DPua hdn hop phan tng vé& RT va pha
lodng véi DCM. Thém dung dich NaHCOj; chira nudc bdo hoa vao va chiét hdn hop
hai 14n bang DCM. Rua céc 16p hitu co két hop bang nude mudi, 1am kho bang natri
sulfat, loc va loai bé dung mdi trong diéu kién 4p sut giam. Tinh ché san phim tho
bang phwong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung mdi rira
giai: 0,5% MeOH trong DCM trong 3min, sau d6 trr 0,5% MeOH trong DCM dén
2,5% MeOH trong DCM trong 50min, 2,5% MeOH trong DCM trong 5min) dé sinh ra
bot mau hoi d6. Nghién nhé phin cin véi AcOEt dé sinh ra hop chit néu trong d& muc
dudi dang chét rén mau hoi d6 (3,92g). UPLC-MS: MS 398,2/400,2 (M+H"); UPLC rt

1,08min.

Buge 2:  2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 95-2. X ly 9-bromo-2-(3-
xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-

-163-



21607

5(4H)-on (5,7g, 14,31mmol), axit (6-flopyridin-3-yl)boronic (4,03g, 28,6mmol) va
dung dich Na,CO; (7,58g, 71,6mmol) trong nuée (28mL) bing DME (114mL). Khir
khi huyén phu, thém Pd(PPhs)4 (2,48g, 2,15mmol) vao va 1am néng hdn hop & 85°C
trong 2h. Pua hdn hop vé& RT va loai bd dung mdi trong diéu kién 4p suét giam. Hoa
tan phan cin trong DCM va chiét bing nuéc, dung dich NaHCOj; chira nuéce bdo hoa
va nuée mudi. Lam kho cac 16p hitu co két hop bang natri sulfat, loc va loai bd dung
mdi trong didu kién 4p suét giam. Tinh ché san phim tho bing phuong phap sic ky cot
- nhanh trén silicagel (Biotage Isolera Four, dung mdi rta giai: 70% AcOEt trong
heptan trong 3min, sau d6 tir 70% AcOEt trong heptan dén 100% AcOEt trong heptan
trong 50min, 100% AcOEt trong heptan trong 10min) dé sinh ra bot mau be (5.91g).
Hoa tan phin cin trong DCM (100mL) va thém nhya MP-TMT (4,0g, 0,7 lmmol/g)
vao va khudy hdn hop trong 2,5h. Loc nhya ra va loai bé dung moéi trong diéu kién ap
suét giam dé sinh ra bot mau vang. Két tinh bot tir n-butanol néng (50mL) dé thu duoc
hop chit néu trong d& muc nay duéi dang tinh thé mau tring (4,8g). UPLC-MS: MS
415,4 (M+H"); UPLC rt 1,02min. '"H NMR (400 MHz, DMSO-d¢) & ppm 0,79 - 0,87
(m, 2 H), 0,89 - 0,99 (m, 2 H), 1,98 - 2,07 (m, 1 H), 2,87 (t, J=6,11 Hz, 2 H), 3,72 (4,
J=6,11 Hz, 2 H), 4,30 (s, 2 H), 7,05 (s, 1 H), 7,31 (dd, J=8,44, 2,57 Hz, 1 H), 7,47 -
7,56 (m, 2 H), 7,89 - 7,97 (m, 1 H), 8,07 (td, J=8,13, 2,57 Hz, 1 H), 8,30 (d, J=2,45
Hz, 1 H), 9,00 (s, 1 H).

Vi du 96-1: 9-Xyclopropyl-2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

OH
) POCl;, DCE, 100°C, 1h

1. é N
2.) DCE, 100°C, 2h 7 oM MeO/\&Q;
o MeO NS N
NH Meo/\[N\> ) /\EI\? =N
NH N Pd(OAG),, S-Phos, KsPO, \
\ N
N o) \

0
Toluen 100°C, 1h

N"So

Br
Buéce 1: 9-bromo-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 96-1-1. Thém POCI; (6,07mL, 65,1mmol)

vao dung dich da khudy 9-bromo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion (10,0g, 32,6mmol) trong 1,2-dicloetan (500mL) & RT va khudy huyén phi tao
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thanh ¢ 100°C trong 1h. Lam ngui hdn hop phan ng dén RT va co dic trong diéu
kién 4p sudt giam dén khi kho. Dé loai bd hoan toan POCI;, phin cin duoc hép thu
trong toluen va 1am bay hoi dung méi trong diéu kién 4p suét giam. Lam khé phan cin

trong diéu kién chan khong cao & RT.

Hoa tan chét trung gian clo hinh thanh (14,85g) trong 1,2-dicloetan (400mL),
thém dung dich 4-(metoxymetyl)-1H-imidazol (10,97g, 98mmol) trong 1,2-dicloetan
(100mL) vao va khudy hdn hop & 100°C trong 2h. Pua hdn hop phan ting v& RT va
pha lodng véi DCM. Thém dung dich NaHCO; chira nuéc bdo hoa vao va chiét hdn
hop hai 1an bing DCM. Rira céc 16p hitu co két hop bang nude mudi, 1am kho bang
natri sulfat, loc va loai bé dung mdi trong didu kién ap suét giam. Tinh ché san phim
thd bing phwong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung moi
rira giai: AcCOEt/DCM 9:1 trong 20min, sau d6 tir 1% MeOH trong DCM dén 2,5%
MeOH trong DCM trong 25min, 2,5% MeOH trong DCM trong 35min) dé sinh ra
8,35g bot mau nau d6. Hoa tan phan ciin trong AcOFEt (50mL) va khudy qua dém trong
khi ddng phan regioisomer duoc mong mudn két tinh. Loc chét tén ra, rira bing mot
luong nh6o AcOEt va 1am kho qua dém trong diéu kién chan khéng cao dé sinh ra hop
chit néu trong d& muc ndy duéi dang tinh thé mau vang nhat (2,6g). UPLC-MS: MS
401,2/403,2 (M+H"); UPLC 1t 0,9 1min.

Buée 2:  9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 96-1. Hoa tan 9-bromo-2-(4-
(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on (7,73g, 19,26mmol) trong toluen (155mL) va S-Phos (2,58g, 6,16mmol),
thém axit xyclopropylboronic (3,45g, 38,5mmol) va K3PO, (8,59, 40,5mmol) vao.
Khir khi huyén phu, thém Pd(OAc), (0,87g, 3,85mmol) vao trong diéu kién Argon va
1am néng hdn hop & 100°C trong 1h. Pwa hdn hop vé& RT va loc qua miéng dém xelit.
Pha lodng phﬁn cin voi DCM va chiét béng nudc, dung dich NaHCOj; chira nude bio
hoa va nudec mudi. Lam kho cac 16p hitu co két hop bang natri sulfat, loc va loai bé
dung méi trong diéu kién 4p suét giam. Tinh ché san phim tho bing phuong phép sic
ky c0t nhanh trén silicagel (Biotage Isolera Four, dung mdi rira gidi: 1% MeOH trong
DCM trong 5min, sau d6 tir 1% MeOH trong DCM dén 5% MeOH trong DCM trong
60min, 5% MeOH trong DCM trong 10min) d sinh ra bot mau be (6,85g). Két tinh
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phan cin tir AcOEt dé thu dugc hop chét néu trong d& muc ndy duéi dang tinh thé mau
tring (5,8g). UPLC-MS: MS 363,3 (M+H"); UPLC 1t 0,95min. "H NMR (400 MHz,
DMSO-dg): & ppm 0,50 - 0,72 (m, 2 H), 0,79 - 1,06 (m, 2 H), 1,77 - 2,08 (m, 1 H),
2,93 - 3,14 (m, 2 H), 3,24 (s, 3 H), 3,87 (br. s, 2 H), 4,13 - 4,39 (m, 4 H), 7,09 - 7,21
(m, 2 H), 7,24 - 7,35 (m, 1 H), 7,62 (s, 1 H), 7,84 - 7,94 (m, 1 H), 8,20 (s, 1 H).

Vi du 96-2: 9-xyclopr0pyl-10-ﬂo-2-(4-(met0xymety1)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1.) POCl,, DCE, 100°C, 30 min OH
2)DCE, 100°C, 1.5h . VB\OH N

0 N MeO™ Y 9 MeO/\E*y

" MeO/\[ S N N
\ NH =N_ Pd(OAc),, S-Phos, KsPO, =N
. \ : L L
N Toluen 100 C, 1,5h NS
F
Br F F

Br

Bude 1: 9-bromo-10-flo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 96-2-1. Thém POCl; (2,52mL, 27,1mmol)
vao dung dich di khudy 9-bromo-10-flo-3,4,7,8-tetrahydro-[1,4]diazepino[7.1-
aJisoquinolin-2,5-dion (xem quy trinh diéu ché 17a) (4,40g, 13,53mmol) trong 1,2-
dicloetan (135mL) & RT va khudy huyén phut hinh thanh & 100°C trong 30min. Lim
ngudi hon hop phan tng dén RT va cb dic trong diéu kién ap suét giam dén khi kho.
Dé loai bd hoan toan POCL,, phan cin duoc hip thy trong toluen va lam bay hoi dung
mdi trong diéu kién &p sut gidm. Lam khé phan cin trong diéu kién chan khong cao &
RT.

Hoa tan chét trung gian clo hinh thanh (4,65g) trong 1,2-dicloetan (135mL),
thém 4-(metoxymetyl)-1H-imidazol (6,07g, 54,1mmol) vao va khudy hén hop & 100°C
trong 1,5h. Dua hdn hgp phan tmg vé RT va pha logng véi DCM. Thém nudc va chiét
hon hop hai lan bang DCM. Rira cac 16p hitu co két hop bing nuée mudi, lam kho
bang natri sulfat, loc va loai bd dung méi trong diéu kién 4p suét giam. Tinh ché san

phim tho bing phuong phép sic ky cot nhanh trén silicagel (Biotage Isolera Four,
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dung mdi rra gidi: 0,5% MeOH trong DCM trong 5min, sau d6 tir 0,5% MeOH trong
DCM dén 4% MeOH trong DCM trong 50min, 4% MeOH trong DCM trong 10min)
dé sinh ra bot mau be. Nghién nhé phin cin v6i AcOEt d sinh ra tinh thé mau be. Dé
tach hoan toan dff)ng phén regioisomer, cac tinh thé dwgce két tinh lai mot 1an nira tur
AcOEt (25mL) va khudy qua dém. Loc chit rin ra, rira bing mot luong nhé AcOEt va
1am khd qua dém trong diéu kién chan khong cao dé sinh ra hop chit néu trong d& muc
ndy dudi dang tinh thé mau vang nhat (1,5g). UPLC-MS: MS 419,2/421,2 (M+H");
UPLC 1t 3,22min (phuong phdp 10min).

Buoe  2: 9-xyclopropyl-10-flo-2-(4-(metoxymetyl)- 1H-imidazol-1-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 96-2. Hoa tan 9-bromo-10-
flo-2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on (1,5g, 3,58mmol) trong toluen (36mL) va S-Phos (0,47g,
1,14mmol), thém axit xyclopropylboronic (0,615g, 7,16mmol) va K;PO, (1,59,
7,51mmol) vao. Khir khi huyén pht, thém Pd(OAc), (0,16g, 0,72mmol) vio trong diéu
kién Argon va lam néng hén hop & 100°C trong 1,5h. Pua hén hop vé RT va loc qua
miéng dém xelit. Pha lodng phin cin v6i DCM va chiét bing nudc, dung dich
NaHCO; chira nuéc bdo hoa va nuéc mudi. Lam kho céc 16p hitu co két hop béng
natri sulfat, loc va loai bé dung mai trong diéu kién ap sut gidm. Tinh ché san phim
thd bing phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung mdi
rira gidi: 50% AcOEt trong DCM trong 5min, sau d6 tir 50% AcOEt trong DCM dén
100% AcOEt trong DCM trong 40min, sau d6 bang 100% AcOEt trong DCM trong
10min) dé sinh ra bot. Thyuc hién phuong phép sic ky cot nhanh 1dn tht hai trén
silicagel (Biotage Isolera Four, dung mdi rira giai: 0,5% MeOH trong DCM trong
4min, sau d6 tir 0,5% MeOH trong DCM dén 4% MeOH trong DCM trong 60min, 4%
MeOH trong DCM trong 20min) dé sinh ra hop chét néu trong d& muc nay dudi dang
chit rin mau vang. Hoa tan phdn cin trong DCM va thém nhwa MP-TMT
(0,71mmol/g) vao va khudy hdn hop trong 2,5h. Loc nhya ra va loai b6 dung moi
trong diéu kién 4p suét giam dé sinh ra bot mau vang. Két tinh bot tir n-butanol néng
dé thu dugc hop chéit néu trong d& muc nay dudi dang tinh thé mau tring (683mg).
UPLC-MS: MS 381,3 (M+H"); UPLC rt 3,53min (phwong phép 10min). '"H NMR
(400 MHz, DMSO-dg) 8 ppm 0,55 - 0,64 (m, 2 H), 0,94 - 1,04 (m, 2 H), 1,67 - 1,78
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(m, 1 H), 3,08 (t, J=5,99 Hz, 2 H), 3,23 (s, 3 H), 3,77 - 3,88 (m, 2 H), 4,22 (br. 5., 2 H),
4,27 (s, 2 H), 7,10 - 7,20 (m, 2 H), 7,63 (s, 1 H), 7,98 (dd, J=8,93, 5,01 Hz, 1 H), 8,20
(d, J=1,47 Hz, 1 H).

Sau quy trinh dugc md ta & trén ddi véi vi du 95-1, 95-2, 96-1 va 96-2, va thay
thé cac chit phan mg thich hop, nguyén liéu dau vao va céc phuong phap tinh ché da
biét ddi voi ngudi c6 hiéu biét trong linh vyc ndy, cac hop chét dudi ddy theo sang ché

duogc diu cheé:

Vi du 97: 2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 414,2 (M+H"); 0,89min.

Vi du 98 2-(4-xyclobutyl-1H-imidazol-1-yl)-9-(2-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 428,2 (M+H"); UPLC rt
0,96min.
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Vi du 99: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2,6-diflopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 432,2 (M+H"); UPLC rt

1,01min.

Vi du  99a:  2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 374,1 (M+H"); UPLC rt
0,73min.

Vi du 99b: 2-(4-xyclopropyl-1H-imidazol-1-yl1)-9-(3-(triflometyl)-1H-pyrazol-5-yl)-
7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. ~UPLC-MS: MS 453,3
(M+H"); UPLC rt 0,98min.
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Vi du  99c:  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-hydroxypyridin-3-y1)-7,8-
dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 4124 (M+H");
UPLC rt 0,7 1min.

Vi du 99d: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-metoxypyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 426.4 (M+H"); UPLC rt

1,01min.
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Vi du 99e: 2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 385,4 (M+H"); UPLC 1t
0,78min.

Vi du 99f: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyrimidin-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 4153 (M+H"); UPLC rt
0,87min.

A

I
Na N

Y
I

Vi du 99g: 2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-flopyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 414,2 (M+H"); UPLC rt
0,94min.
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Vi du 99h: 2-(3-xyclobutyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 429,3 (M+H"); UPLC rt

1,11min.

Vi du 99i (tir tién chit dugc mé ta trong quy trinh diéu ché 17b): 9-xyclopropyl-12-flo-
2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 381,3 (M+H"); UPLC rt 0,96min.
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Vi du 99j (tir tién chét dwoc mo ta trong quy trinh diéu ché 17b): (R)-9-xyclopropyl-
12-flo-2-(4-(1-metoxyetyl)- 1H-imidazol-1-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 395,3 (M+H"); UPLC rt 1,00min.

O/

A

Vi du 99k (tir tién chit duge mo ta trong quy trinh didu ché 17¢): 9-xyclopropyl-11-
flo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
a]isoquinolin-5(4H)-on. UPLC-MS: MS 381,2 (M+H"); UPLC rt 0,97min.

\O/\[':\>
=N

ML

(0]

Vi du 991 (tir tién chit dugc mé ta trong quy trinh didu ché 17): 9-xyclopropyl-2-(4-
(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-
on. UPLC-MS: MS 369,2 (M+H"); UPLC rt 1,05min.

F
N
N

=N
\

N" o
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Vi du 99m (tir tién chit duoc mo ta trong quy trinh didu ché 17): 9-xyclopropyl-2-(4-
(flometyl)-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.
UPLC-MS: MS 351,2 (M+H"); UPLC rt 1,00min.

F/\[':\>
=N

\

N" o

Vi du 99n (tir tién chit dugc mé ta trong quy trinh didu ché 17a): (R)-9-xyclopropyl-
10-flo-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 395,4 (M+H"); UPLC rt 1,00min.

O/

A

=N
\

N o

Vi du 990 (tir tién chit dwoc md ta trong quy trinh diéu ché 17a): 10-flo-9-(6-
flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 407,3 (M+H"); UPLC rt 0,92min.

N
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Vi du 99p (tir tién chit duge mo ta trong quy trinh diéu ché 17a): 9-xyclopropyl-10-
flo-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 382,3 (M+H"); UPLC rt 1,0 1min.

~ N
N-N
—N
LA
N"So
F

Vi du 99q (tir tién chat dugc mé ta trong quy trinh diéu ché 17a): 2-(3-xyclopropyl-
1H-1,2,4-triazol-1-yl)-10-flo-9-(2-flopyridin-3-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1~
aJisoquinolin-5(4H)-on. UPLC-MS: MS 433,3 (M+H"); UPLC rt 1,00min.

Vi du 99r (tir tién chit duoc md ta trong quy trinh didu ché 17a): 10-flo-9-(2-
flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. UPLC-MS: MS 407,3 (M+H"); UPLC rt 0,89min.
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Vi du 99s (tir tién chét dugec mo ta trong quy trinh didu ché 17a): 10-flo-9-(2-
ﬂopyridin-3-yl)-2-(4-metyl-lH-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 406,3 (M+H"); UPLC rt 0,78min.

Vi dy  100:  2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(isoxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

SnBus

o)
A or N
\
Pd(PPh3)4 N DMF-DMA
o .
Dloxan, DMF,
I 140°C, 2h 100°C,1h

1. POCI3, DCE, 100 °C, 1 h
2.Py,DCE, 100 °C, 1h

A\[N\>
NH,0H, L

—_—

MeOH, RT, 1 h

Bude 1: 9-axetyl-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2,5-dion.
100-1. Lam noéng hdn hop gdm 9-iodo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-2,5-dion (150mg, 0,42mmol), tributyl(1-etoxyvinyl)stanan (153mg,
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0,42mmol) va Pd(PPhs), (49mg, 0,04mmol) trong dioxan (3mL) dén 140°C trong 2h
trong 10 phén Ung vi séng. Sau do, cd dic hdn hgp trong chin khéng va tinh ché phan
cdn thu dugc bing phuong phép sic ky nhanh (SiO,, heptan dén AcOEt dén
AcOEt/MeOH 85:15), hop chét thu dugc duoc hép thu trong THF (20 mL) va xt ly
bang dung dich HCI chira nuéc 2M (0,68mL, 1,36mmol). Khudy dung dich & RT trong
1h va sau d6 c¢b dac trong chan khong. Phin cin thu duge duogc hap thu trong dung
dich NaHCO; chtra nude bdo hoa va chiét bing DCM. Sau d6 lam kho céc 16p hitu co
két hop b%lng Na,SOy, loc va ¢ dédc trong chén khong dé tao ra hop chét néu trong dé
muc ndy (79mg). UPLC-MS: MS 271,2 (M+H+); UPLC rt 0,59min.

Budce 2: (E)-9-(3-(dimetylamino)acryloyl)-3,4,7,8-tetrahydro-
[1.4]diazepino[7,1-alisoquinolin-2,5-dion. 100-2. Xi& ly hdn hop 9-axetyl-3,4,7,8-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (200mg, 0,74mmol) trong DMF
(1,0mL) bang DMF-DMA (0,12mL, 0,89mmol) va khudy & 100°C trong lh. Co dac
hdn hop trong chan khong va tinh ché san phim thd thu dugc bing phuong phép séic
ky nhanh (SiO,, DCM/MeOH 98:2 dén 85:15) dé tao ra hop chét néu trong d& muc
(135mg) duéi dang cht rin mau be. UPLC-MS: MS 236,2 (M+H"), UPLC rt 0,54min.

Buge 3: 9-(isoxazol-5-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. 100-3. Thém NH,OH*HCI (51mg, 0,74mmol) vao hdn hop (E)-9-(3-
(dimetylamino)acryloyl)-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion
(160mg, 0,49mmol) trong MeOH (5mL) va lam néng dung dich dé hdi luu trong 1h.
Sau d6 ¢ dic hdn hop trong chan khong va tinh ché san phim thd bang phuong phép
séc ky nhanh (SiO,, DCM/MeOH 99:1 dén 90:10) dé thu dugc hop chét néu trong d&
muc ndy (90mg) dudi dang chét rin mau be. UPLC-MS: MS 296,1 (M+H"). UPLC rt
0,65min.

Buée 4:  2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(isoxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 100. Xt Iy dung dich 9-(isoxazol-5-
y1)-3,4,7,8-tetrahydro-[1,4]diazepino[ 7,1-a]isoquinolin-2,5-dion  (90mg, 0,31mmol)
trong DCE (4mL) bang POCl; (57uL, 0,61mmol) va lam néng hdn hep dén 100°C
trong 1h. Sau d6 1am ngudi hdn hop dén RT, db 1én trén H,O va chiét bing DCM. Sau

d6 1am khd pha hitu co bing Na,SO,, loc va cb dic trong chan khong. Phén cin mau
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niu thu dugc dugc hip thu trong DCE (4mL) va sau d6 thém 4-xyclopropyl-1H-
imidazol (50mg, 0,46mmol) va pyridin (74uL, 0,91mmol) vao. Lam néng hdn hop dén
110°C trong 1h, va sau d6 1am ngudi dén RT, d6 1én trén H,0 va chibt bang DCM. Sau
d6 1am kho céc 16p hitu co két hop bing Na,SO4, loc va co ddc trong chan khong. Qua
trinh tinh ché bang phuong phap sic ky nhanh (SiO,, cHex/AcOEt 100:0 dén 0:100 va
DCm/MeOH 99:1 dén 90:10) da thu dugc hop chét néu trong d& muyc nay (42mg) dudi
dang cht rin mau do nhat. UPLC-MS: MS 386,2 (M+H"); UPLC rt 0,85min. 'H
NMR (400 MHz, CLOFORM-d): & ppm 0,67 — 0,79 (m, 2 H); 0,80 — 0,91 (m, 2 H);
1,80 — 1,91 (m, 1 H); 3,17 (t, J=6,06 Hz, 2 H); 3,90 (t, J=6,19 Hz, 2H); 4,37 (s, 2 H);
6,47 (s, 1 H); 6,63 (s, 1 H); 7,18 (s, 1 H); 7,50 (t, J=7,83 Hz, 1 H); 7,70 — 7,83 (m, 2
H); 7,88 (s, 1 H); 8,38 (s, 1 H).

Vi du 101: 2-(4-(metoxymetyl)-1H-imidazol-1 -y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

B
SnBus 1.) POCly, DCE, 100°C, 1h
NN 2.) DCE, 100°C. 2h
g o
N
o) [173979-01-6] \H o/\[’“\> (3 eq)
NH Pd(PPhy),, dioxan, \ NH
\ /L 150°C, 2h, mw \ [875155-13-8]
N" o
| N
g

Buéce 1: 9-(thiazol-4-yl)-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. 104-1. Thém Pd(PPhs),; (130mg, 0,11mmol) vao dung dich da khir khi gdm
9-iodo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-2,5-dion (1g, 2,82mmol) va
4-(tributylstannyl)thiazol (1,48g, 3,95mmol) trong dioxan (16mL) va lam néng hdn
hop trong 16 vi séng & 150°C trong 2h. Loai bé dung méi trong didu kién ap suét giam.
Két tinh san phim thd tr DCM dé sinh ra hop chit néu trong d& muc nay (760mg).
UPLC-MS: MS 312,1 (M+H"); UPLC rt 0,66min.

Buée 2: 2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 101. Thém POCI; (0,096mL,
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1,03mmol) vao dung dich dd Kkhudy 9-(thiazol-4-y1)-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-alisoquinolin-2,5-dion (160mg, 0,51mmol) trong 1,2-dicloetan
(4mL) va khudy huyén pht hinh thanh & 100°C trong 1h. Lam ngudi hén hop phan
img dén RT va cb dic trong diéu kién 4p sudt giam dén khi kho. D& loai bd hoan toan
POCI;, phan cin dugc hip thu trong toluen va 1am bay hoi hai 1in nita rdi 1am kho

trong dicu kién chan khong cao.

Hoa tan hop chit clo tho hinh thanh trong 1,2-dicloetan (4mL), thém 4-
(metoxymetyl)-1H-imidazol (172mg, 1,53mmol) vao va khudy hén hop & 100°C trong
2h. Dua hdn hop phan tmg vé& RT va pha lodng véi DCM. Thém dung dich NaHCO;
chira nuéc bdo hoa vao va chiét hdn hop hai 14n bing DCM. Lam kh céc 16p hitu co
két hop bang natri sulfat, loc va loai bd dung mbi trong diéu kién 4p suét gidm. Tinh
ché san phdm tho bang phuong phép SFC (cot: Reprosil 70 NH,, Sum, 250 x 30 mm,
Dr. Maisch; dung moi rira gidi: 14% MeOH/CO, trong I1min, sau d6 tr 14%
MeOH/CO, dén 19% MeOH/CO, trong 6min; luu lugng 100mlL/min; phat hién UV &
220nm) @ sinh ra hop chét néu trong dé muc nay dudi dang bot mau tring (27mg).
UPLC-MS: MS 406,2 (M+H"); UPLC 1t 0,78min. "H NMR (400 MHz, CLOFORM-d)
d ppm 3,14 (t, J=5,9 Hz, 2 H), 3,42 (s, 3 H), 3,85 (t, J=6,1 Hz, 2 H), 4,39 (br. s., 2 H),
4,44 (s, 2 H), 6,61 (s, 1 H), 7,37 — 7,50 (m, 3 H), 7,68 (d, J=7,8 Hz, 1 H), 7,72 (d,
J=7,8 Hz, 1 H), 8,04 (s, 1 H), 8,95 (s, 1 H).

Sau quy trinh dugc md ta & trén d6i v6i Vi du 101 va thay thé cac chit phan
ting thich hop, nguyén liéu diu vao va cac phuong phap tinh ché da biét dbi voi nguoi

c6 hiéu biét trong Iinh vuc nay, cac hop chit dudi day theo sang ché duoc didu ché:

Vi du 102:  2-(3-etyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 403,1 (M+H"); UPLC rt
0,96min.
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Vi dy 103:  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-metylisothiazol-5-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 416,1 (M+H");
UPLC rt 0,95min.

Vi dg  104:  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 386,2 (M+H"); UPLC rt
0,87min.
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Vi du 105: 2-(4-etynyl-1H-imidazol-1-y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 386,2 (M+H+);' UPLC rt
0,88min.

Vi du 106: 9-(2-flopyridin-3-yl)-2-(4-(oxazol-2-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 441,1 (M+H+); UPLC rt
0,85min.
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Vi du 106a: 9-(6-ﬂopyridin-3-yl)-2-(4-(l-metoxyxyclopropyl)-1H-imidazol-1-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 4442 (M+H+);,
UPLC rt 0,96min.

Vi du 106b: 2-(4-metyl-1H-imidazol-1-yl)-9-(pyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 371,2 (M+H+); UPLC rt
0,65min.

N
\“:§>
=N

LA

]

Z "N
N
Vi du 106¢ (tir tién chét duge md ta trong quy trinh didu ché 17): 9-(6-flopyridin-3-y1)-

2-(4-(3-hydroxyoxetan-3-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 446,1 (M+H+); UPLC rt 0,80min.
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Vi du 107: 2-(4-xyclopropyl-1H-imidazol-1-yl)-1-metyl-9-(3 -metylisoxazol-5-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1. POCl;, DCE, 100 °C, 1 h
2. Py, DCE, 110°C,1h 0
“N
LY

N
\ > N
Pd(PPhs),
/Z Dioxan, 140°C, 1,5h

Buée 1:  2-(4-xyclopropyl-1H-imidazol-1-yl)-9-iodo-1-metyl-7,8-dihydro-
[1,4]diazepino[7,1-aisoquinolin-5(4H)-on. 107-1. X& ly hdn hop 9-iodo-1-metyl-
3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (30mg, 81umol) trong
DCE (2mL) bing POCI; (15 uL, 0,16mmol) va 1am néng dén 100°C trong 3h. Sau do
1am ngudi hdén hop dén RT, d6 1én trén H,0 va chiét bing DCM. Lam khé c4c pha hitu
co béng Na,SOy, loc va cd dic trong chan khong. Phin cin mau niu thu dugc duogc
hip thu trong DCE (2mL) va sau d6 thém 4-xyclopropyl-1H-imidazol (31mg,
0,28mmol) va pyridin (20uL, 0,24mmol) vao. Lam néng hdn hop dén 100°C trong
4,5h, va sau d6 1am ngudi dén RT, d6 1én trén H,O va chiét bing DCM. Sau d6 1am
khd céc 16p hitu co két hop bing Na,SO4, loc va b dic trong chan khong. Qua trinh
loc qua miéng dém SiO, (AcOEt) da thu dugc chét rin mau niu ma dugc tinh ché
bing phuong phap SFC (cot: Diol 5 um, 250 x 30 mm, 60A, Princeton; dung mdi rira
gidi: 13% MeOH/CO, trong lmin, sau d6 tr 13% MeOH/CO, dn 18% MeOH/CO,
trong 6min; sau d6 tir 18% MeOH/CO, dén 50% MeOH/CO; trong 1min; luu luwgng
100mL/min; phéat hién UV & 220nm) dé tao ra hop chét néu trong d& muc (11mg) duéi
dang bdt mau tréng. UPLC-MS: MS 459,0 (M+H"); UPLC rt 0,98min.

Budc 2: 2-(4-xyclopropyl-1H-imidazol-1-y1)-1-metyl-9-(3-metylisoxazol-5-yl)-
7,8-dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 107. Lam néng hdn hop
gbm 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-iodo- 1-metyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (8mg, 17umol), 3-metyl-5-
(tributylstannyl)isoxazol (10mg, 26umol) va Pd(PPh;), (1,0mg, 0,9umol) trong dioxan
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(0,2mL) dén 140°C trong 1,5h trong diéu kién N, trong 16 phan tng vi song. Sau d6 co
ddc hdn hop trong chan khong, tinh ché phin cin thu duge bing phuong phap SFC
(cot: 2-Etylpyridin Spm, 250 x 30 mm, 60A, Princeton; dung moi I‘l’l'a. gidi: 8%
MeOH/CO, trong 1min, sau d6 tir 8% MeOH/CO, dn 13% MeOH/CO, trong 6min;
sau d6 tir 13% MeOH/CO, dén 50% MeOH/CO, trong 1min; lvu lwong 100mL/min;
phat hién UV & 220nm) dé thu duoc hop chit néu trong d& muc nay (4mg) dudi dang
chit rin mau be. UPLC-MS: MS 414,2 (M+H"); UPLC rt 0,88min. '"H NMR (400
MHz, CLOFORM-d): & ppm 0,74 — 0,88 (m, 4 H); 1,74 — 1,91 (m, 1 H); 2,18 (s, 3 H);
2,42 (s, 3 H); 2,81 (td, J=14,68, 5,27 Hz, 1 H); 3,17 (td, J=13,49, 3,64 Hz, 1 H); 3,45
(m., 1 H); 3,91 — 4,02 (m, 2 H); 4,70 (d, J=10,79 Hz, 1 H); 6,32 (s, 1 H); 6,95 (s, 1 H);
7,45 (t, J=7,65 Hz, 1 H); 7,56 (d, J=7,78 Hz, 1 H); 7,66 — 7,76 (m, 2 H).

Vi du 108: 2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

B
o SnBuj; o
NH OEt NH NH
\ /L Pd(PPh3)4, \ /l
— =
Nl N" o
Dioxan/H,0, THF/H,0,
150°C, 90 min RT, 10 min
| /\o
1. POCl3, DCE, 100 °C, 1 h
0 2. Py, DCE, 100 °C, 1 h
NH
N
MeCONH \ /l |
© 2 N"No NH
130 °C, 10 min
~ "N

Budc 1: 9-(1-etoxyvinyl)-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. 111-1. Xt Iy hén hop gdbm 9-iodo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-
alisoquinolin-2,5-dion (2,5g, 7,06mmol) trong dioxan (15mL) bing tributyl(1-
etoxyvinyl)stanan (2,98mL, 8,82mmol) va Pd(PPhs), (408mg, 0,35mmol) trong diéu
kién Ar, va 1am néng hdn hop dén 150°C trong 90min trong 10 phan tng vi song. Sau
d6 loc hdn hop va co ddc dich loc trong chan khong. Qua trinh tinh ché bang phuong
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phap sic ky nhanh (Si0,, DCM/MeOH 99:1 dén 90:10) da tao ra hop chét néu trong
de muyc (1,20g) dudi dang chit rin mau be. UPLC-MS: MS 299,2 (M+H"); UPLC rt
0,85min.

Bugc 2: 9-(2-bromoaxetyl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[ 7,1 -a]isoquinolin-
2,5-dion. 111-2. X& ly hdn hop 9-(1-etoxyvinyl)-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-alisoquinolin-2,5-dion (1,2g, 4,02mmol) trong hén hop THF/H,0O
(3:1, 40mL) bang NBS (716mg, 4,02mmol) va khudy hdn hop & 0°C trong 10min. Sau
d6 phén chia hdn hop gitta AcOEt va nudc mudi va tach pha hitu co ra, lam kho bing
Na,;SOy, loc va ¢b dic trong chan khong dé tao ra hop chét néu trong d& muc (880mg)
ma dugc st dung trong budc tiép theo. UPLC-MS: MS 349,0 (M+H"); UPLC rt
0,69min.

Budc 3: 9-(2-metyloxazol-4-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[ 7, 1-
alisoquinolin-2,5-dion.111-3. Nap vao binh thét ¢ mot luong 9-(2-bromoaxetyl)-
3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (230mg, 0,66mmol) va
axetamit (233mg, 3,95mmol), va 1am néng hdn hop rin dén 130°C trong 15min. Phan
b6 khdi chét 16ng mau ndu hinh thanh trong AcOEt va H,0. T4ch pha hitu co ra, [am
khd bing Na,SO,, loc va cd dic trong chan khong. Qua trinh tinh ché bing phuong
phép sic ky nhanh (SiO,, AcOEt/MeOH (100:0 dén 90:10) d4 tao ra hop chét néu
trong d& myc (1 10mg) duéi dang bot mau be. UPLC-MS: MS 310,2 (M+H"); UPLC rt
0,67min.

Buoe 4. 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 108. Xir 1y hdn hop 9-(2-
metyloxazol-4-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2,5-dion
(140mg, 0,45mmol) trong DCE (10mL) bang POCl, (84pL, 0,91mmol) va lam néng
dén 100°C trong 1h. Sau d6 1am ngudi hdn hop dén RT, db 1én trén H,O lanh va chibt
bing DCM. Lam kho pha hitu co bang Na,SO;, loc va cb dic trong chan khong. Phin
cin mau ndu thu duge duge hip thy trong DCE (5mL) va thém 4-xyclopropyl-1H-
imidazol (59mg, 0,54mmol) va pyridin (110uL, 1,36mmol) vao. Lam néng hdn hop
dén 100°C trong 1h, va sau d6 lam ngudi dén RT, d6 lén trén H,0 va chiét béng DCM.
Sau d6 lam kho céac 16p hitu co Két hop bé‘mg NaySOy, loc va c6 déc trong chan khong.
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Qua trinh tinh ché bang phuong phap SFC (c6t: 2-Etylpyridin Spm, 250 x 30 mm,
60A, Princeton; dung méi rira gidi: 10% MeOH/CO, trong 1min, sau dé tor 10%
MeOH/CO, dén 15% MeOH/CO, trong 6min; sau d6 tir 15% MeOH/CO, dén 50%
MeOH/CO; trong 1min; luu lwong 100mL/min; phét hién UV ¢ 220nm) da thu dugc
hop chét néu trong d& muc (42mg) duéi dang bt mau be. UPLC-MS: MS 400,2
(M+H"); UPLC 1t 0,86min. 'H NMR (400 MHz, CLOFORM-d): & ppm 0,61 - 0,82
(m, 2 H); 0,82 - 0,91 (m, 2 H); 1,78 - 1,96 (m, 1 H); 2,56 (s, 3 H); 3,16 (t, J=6,02 Hz, 2
H); 3,89 (t, J=6,15 Hz, 2 H); 4,37 (br. s., 2 H); 6,62 (s, 1 H); 7,19 (d, J=1,25 Hz, 1 H);
7,38 - 7,48 (m, 1 H); 7,63 - 7,70 (m, 2 H); 7,78 (dd, J=7,65, 1,13 Hz, 1 H); 7,89 (d,
J=1,26 Hz, 1 H).

Sau quy trinh dugc mb ta & trén d6i vdi vi du 108 va thay thé cac chét phéan ng
thich hop, nguyén liéu ddu vao va cac phuong phép tinh ché da biét déi véi nguoi ¢o

hiéu biét trong linh vyc ndy, cac hop chit duéi day theo sang ché duoc didu ché:

Vi du 108a: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-9-(2-metyloxazol-4-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 401,2 (M+H")
UPLC rt 0,99min.

Vi du 108b: 2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 414.2.2 (M+H"); UPLC rt
0,96min.
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Vi du  108c:  2-(4-metyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 374,2 (M+H"); UPLC rt
0,75min.

7 "N
o—(

Vi du  109:  2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(oxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on.

I P(tBu),

iPr iPr
O 1.POCl;, DCE , 100 °C, 1 h

o 2. Py, DCE, 100 °C, 1 h A\:N
; N=/ (0] N
o iPr NH N \ N>
NH Pd(OAc),, K,COg, \ \ \> —N

N"S0  pma 120°C, 1h N0
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Budc 1: 9-(0xazol-5-yl)-3,4,7,8-tetra_hydr0-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. 112-1. Lam néng hén hop gdbm 9-iodo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
aJisoquinolin-2,5-dion (520mg, 1,47mmol), oxazol (0,24mL, 3,67mmol), Pd(OAc),
(49mg, 0,22mmol), di-tert-butyl(2',4',6'-triisopropyl-3,4, 5,6-tetrametyl-[1,1'-biphenyl]-
2-yl)phosphin (141mg, 0,29mmol), K,CO3 (609mg, 4,40mmol) va axit pivalic (68uL,
0,59mmol) trong DMA (4mL) dén 120°C trong lh trong 16 phan g vi séng. Sau d6
loc hdn hop va ¢6 dic dich loc trong chan khong. Qua trinh tinh ché phan cin thu duge
bing phuong phédp sic ky nhanh (SiO,, AcOEYMeOH 99:1 dén 90:10) da thu duoc
hop chit néu trong d& muc (140mg) duéi dang bdt mau be. UPLC-MS: MS 296,1
(M+H"); UPLC rt 0,60min.

Buoe  2:  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 109. Xt ly hdn hop gébm 9-(oxazol-
5-y1)-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (180mg, 0,61 mmol)
trong DCE (10mL) bing POCl; (1 14pL, 1,22mmol) va 1am néng dén 100°C trong 1h.
Sau d6 1am ngudi hdn hgp dén RT, d6 1én trén H,O lanh va chiét bing DCM. Lam kho
pha hitu co béng Na,SOq, loc va co dic trong chin khong. Phan can mau nau thu dugc
dugc hip thy trong DCE (5mL), rdi thém 4-xyclopropyl-1H-imidazol (79mg,
0,73mmol) va pyridin (148pL, 1,83mmol) vao. Lam néng hdn hop dén 100°C trong
1h, va sau d6 1am ngudi dén RT, d6 1én trén H,0 va chiét bing DCM. Sau d6 1am kho
cac 16p hitu co két hop bing Na,SO,, loc va cb dic trong chén khong. Qua trinh tinh
ché bang phuong phap SFC (cot: 2-Etylpyridin Spm, 250 x 30 mm, 60A, Princeton;
dung moi rira giai: 9% MeOH/CO, trong 1min, sau d6 tr 9% MeOH/CO, dén 14%
MeOH/CO, trong 6min; sau d6 tir 14% MeOH/CO, dén 50% MeOH/CO, trong 1min;
lwu lwong 100mL/min; phat hién UV & 220nm) da thu duge hop chat néu trong dé muc
(7mg) dudi dang chét rin mau ndu nhat. UPLC-MS: MS 3861 (M+H"); UPLC rt
0,79min. '"H NMR (400 MHz, CLOFORM-d): 8 ppm 0,78 (m, 2 H); 0,81 - 0,87 (m, 2
H); 1,79 - 1,93 (m, 1 H); 3,14 (t, J=6,02 Hz, 2 H); 3,94 (t, J=6,15 Hz, 2 H); 4,38 (br. s.,
2 H); 6,66 (s, 1 H); 7,20 (s, 1 H); 7,30 (s, 1 H); 7,42 — 7,60 (m, 1 H); 7,77 (d, J=7,78
Hz, 1 H); 7,74 (d, J=8,03 Hz, 1 H); 7,90 (s, 1 H); 8,03 (s, 1 H).

Vi du 110: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on.
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Tuong tu vé6i vi du 94, hop chét néu trong dé muc ndy dugc téng hop tir 4-
bromo-2-clopyridin va tert-butyl 1,2,3-oxathiazolidin-3-carboxylat 2,2-dioxit. UPLC-
MS: MS 415,2 (M+H"); UPLC rt 0,77min. '"H NMR (400 MHz, CLOFORM-d) & ppm
0,66 — 0,82 (m, 2 H), 0,84 — 0,99 (m, 2 H), 1,78 — 1,96 (m, 1 H), 3,07 (t, J=6,1 Hz, 2
H), 3,91 (t, J=6,1 Hz, 2 H), 4,41 (s, 2 H), 6,79 (s, 1 H), 7,11 (dd, J=8.3, 2,8 Hz, 1 H),
7,21 (d, J=1,0 Hz, 1 H), 7,59 (d, J=5,3 Hz, 1 H), 7,91 (d, J=1,3 Hz, 1 H), 8,07 (td,
J=8,0, 2,5 Hz, 1 H), 8,45 (d, J=2,3 Hz, 1 H), 8,77 (d, J=5,3 Hz, 1 H).
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Sau quy trinh dugc mo ta & trén d6i véi vi du 110 va thay thé cac chit phan ung
thich hop, nguyén liéu diu vao va céc phuong phép tinh ché da biét dbi voi nguoi co

hiéu biét trong linh vuc nay, céc hop chit du6i day theo sang ché duoc didu ché:

Vi du  110a:  9-xyclopropyl-2-(4-xyclopropyl-1H-imidazol-1 -yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6Inaphtyridin-5(4H)-on. UPLC-MS: MS 360,2 (M+H");
UPLC rt 0,85min.

Vi du 110b: 9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6naphtyridin-5(4H)-on. UPLC-MS: MS 3612 (M+H");
UPLC rt 0,9 1min.

Vi du 110c: (R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on. UPLC-MS: MS 3782 (M+H");
UPLC rt 0,80min.
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Vi du  110d:  9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol- 1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on. UPLC-MS: MS 3702 (M+H");
UPLC rt 0,86min.

Vi du 111 2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1. POCl3, DCE, 100°C, 1 h SnBu3
2. DCE, 100°C, 1h

1. Pd(Ph3P)4, Dioxan,150°C, 90 min
2. Hp, Ra-Ni, THF, rt, 36 h

Buoc 1: 2-(4-etyl-1H-imidazol-1-yl)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. 111-1. X& ly hdén hop 9-i0odo-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (440mg, 1,24mmol) trong DCE kho (10mL)
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bang POCl; (0,23mL, 2,49mmol) va 1am néng dén 100°C trong 1h. Lam hgu(f)i hdn
hop dén RT va sau d6 dd lén trén H,O va chiét bing DCM. Sau d6 1am kho céc 16p
hitu co két hop bﬁng Na,SOy, loc va cb déc trong chan khong. Phéan c3n thu duogc duoc
hép thu trong DCE (10mL) va thém 4-etyl-1H-imidazol (597mg, 6,21mmol) vao. Lam
néng hén hop dén 100°C trong 1h. Sau d6 1am nguoi hon hop dén RT, dd lén trén
H,0, chiét bing DCM va sau d6 lam kho céc 16p hitu co két hop bing Na,SO,, loc va
cd dac trong chan khong. Tinh ché san phim tho bing phwong phép sic ky nhanh
(SiO,, DCM dén DCM/MeOH 9:1) dé tao ra hop chét néu trong d& muc nay (523mg)
duéi dang diu mau nau. UPLC-MS: MS 433,1 (M+H"); UPLC rt 0,93min.

Buge 2: 9-(4,5-dihydrofuran-2-yl)-2-(4-etyl-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 111-2. Lam néng hdn hop gém 2-(4-etyl-
1H-imidazol-1-yl)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on
(520mg, 1,20mmol), tributyl(4,5-dihydrofuran-2-yl)stanan (864mg, 2,41mmol) va
Pd(PPhs), (70mg, 0,06mmol) trong dioxan (10mL) dén 150°C trong 1,5h. Loc hdn hop
va c6 dic dich loc trong chan khong. Qu4 trinh tinh ché bang phuong phap sic ky
nhanh (SiO,, DCM dén DCM/MeOH 95:5) da thu dugc hop chit néu trong d& muc
(254mg) du6i dang chit rdn mau be. UPLC-MS: MS 375,3 (M+H"); UPLC rt 0,91min.

Bude 3. 2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 111. Nap vao binh thét cb mot lwong
9-(4,5-dihydrofuran-2-yl)-2-(4-etyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on (250mg, 0,67mmol) trong 20mL THF va thém Raney-Nickel
(100mg, 0,67mmol) vao. Rit khi trong binh thét ¢d trong didu kién chan khong rdi sau
d6 dién dy bang H,. Khudy hdn hop & RT trong 36h. Sau d6 loc hdn hop phan tng va
cd dic dich loc trong chan khong. Tinh ché phin cin thu dugc bang phuong phap séc
ky nhanh (SiO,, DCM dén DCM/MeOH 9:1) va két tinh lai san phdm thu duoc tir
heptan dé tao ra hop chit néu trong dé muc nay (63mg; raxemic) dudi dang chit rin
mau be. UPLC-MS: MS 377,3 (M+H+); UPLC 1t 0,83min. '"H NMR (400 MHz,
DMSO-dg): 8 ppm 1,13 (t, J=7,62 Hz, 3 H); 1,47 — 1,64 (m, 1 H); 1,81 — 2,00 (m, 2 H);
2,24 - 2,40 (m, 1 H); 2,40 — 2,55 (m, 2 H); 2,74 — 3,04 (m, 2 H); 3,59 — 3,74 (m, 1 H);
3,81 (q, J=7,56 Hz, 1 H); 3,86 — 3,97 (m, 1 H); 4,03 (q, J=7,17 Hz, 1 H); 4,21 (br. s., 2
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H); 5,04 (t, J=7,04 Hz, 1 H); 7,06 — 7,17 (m, 1 H); 7,25 — 7,44 (m, 2 H); 7,52 (d,
J=7.43 Hz, 1 H); 7,89 (d, J=8,21 Hz, 1 H); 8,12 (s, 1 H).

Sau quy trinh dwgc mé ta & trén dbi véi vi du 111 va thay thé cac chit phan g
thich hop, nguyén liéu déu vao va cac phuong phép tinh ché da biét dbi voi nguoi ¢o

hiéu biét trong linh vue ndy, cac hgp chit dudi day theo sang ché dugc didu ché:

Vi du 112: 2-(4-(tert-butyl)-lH-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-aisoquinolin-5(4H)-on. UPLC-MS: MS 405,3 (M+H"); UPLC rt
0,97min.

LA

Vi du 113: 2-(4-etyl-1H-imidazol-1-y1)-9-(1-floxyclobutyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

N
N, 0 P
/\[N> |j[/ /\[N N
\ =N iPrMgClI.LiCl \ N DAST

NN,  THF.-78°C,1h N"So  Dbcm, 0 °c, 20 min

OH

Buéc 1: 2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyxyclobutyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. 113-1. Lam lanh dung dich 2-(4-etyl-1H-
imidazol-1-y1)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (250mg,
0,58mmol) trong THF kho dén -78°C trong diéu kién Ar va thém nhé giot dung dich
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iPrMgCI*LiCl (1,78mL, 2,31mmol) vao. Khudy hén hop & -78°C trong 30min va sau
d6 thém nhd giot xyclobutanon (0,22mL, 2,90mmol) vao. Khudy hdn hop & -78°C
trong 30 min nita va sau d6 & RT trong 4h. D4 hén hop 1én trén dung dich NH4CI chira
nuéc bao hoa va chiét hdn hop bing AcOEt. Sau d6 lam kho cac pha hitu co bing
Na,SOy, loc va c6 dic trong chian khong. Tinh ché phén cédn thu duogc béng phuong
phép séc ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH 9: 1) d4 tao ra hop chét
néu trong d& myc nay (129mg) du6i dang chét rén mau d6. UPLC-MS: MS 3773
(M+H+); UPLC rt 0,76 min.

Budce 2: 2-(4-etyl-1H-imidazol-1-y1)-9-(1-floxyclobutyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 113. Lam lanh dung dich 2-(4-etyl-
1H-imidazol-1-yl)-9-(1-hydroxyxyclobutyl)-7,8-dihydro-[ 1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on (120mg, 0,32mmol) trong DCM dén 0°C trong didu kién N, va
xir ly bing timg giot DAST (0,42mL, 3,19mmol). Khudy hdn hop trong 20min & 0°C,
va 1am 4m 1én dén RT. Sau d6 db tir tir hdn hop phéan ting 1én trén dung dich NaHCO;
chira nwéc bao hoa da lam lanh va chiét bang DCM. Sau d6 lam khé cac 16p hitu co
két hop bing Na,SO,, loc va ¢b dic trong chan khong. Tinh ché san phim thd thu
dugc bing phwong phap sic ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH
9:1) va bang phuong phap SFC (cot: 2-Etylpyridin Sum, 250 x 30 mm, 60A,
Princeton; dung méi rira giai: ché d6 ding dong 6% MeOH/CO, trong 11min; luu
lugng 100mL/min; phat hién UV & 220nm) dé thu duge hop chét néu trong d& muc
nay (42mg) duéi dang chit rin mau be. UPLC-MS: MS 379,2 (M+H"); UPLC rt
0,95min. "H NMR (400 MHz, DMSO-dg): 6 ppm 1,10 - 1,19 (m, 3 H); 1,46 - 1,64 (m,
1 H); 1,88 - 2,09 (m, 1 H); 2,47 (m, 2 H); 2,51 - 2,79 (m, 4 H); 2,95 (t, J=5,28 Hz, 2
H); 3,73 (t, J=6,06 Hz, 2 H); 4,22 (br. s., 2 H); 7,07 (s, 1 H); 7,33 - 7,48 (m, 2 H); 7,58
- 7,67 (m, 1 H); 7,95 (d, J=8,21 Hz, 1 H); 8,13 (s, 1 H).

Sau quy trinh duoc mé ta & trén dbi voi vi du 113 va thay thé cac chit phén Ung
thich hop, nguyén lidu d4u vao va cac phuong phap tinh ché da biét ddi v6i ngudi c6

hiéu biét trong linh vuc nay, cic hop chit dudi dy theo sang ché dugc didu ché:
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Vi du 114: 2-(4-etyl-1H-imidazol-1 -y1)-9-(3-flooxetan-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 381,2 (M+H"); UPLC rt
0,73min.

Vi du 115: 2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1. POCI3, DCE, 110°C, 1 h
2.DCE, 110°C, 1h

oo
NH N

| S

L L :

NaBH,CN

- . \

0 MeOH, RT, 10min N" o

OH

Budce 1. 9-axetyl-2-(4-etyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
aJisoquinolin-5(4H)-on. 115-1. Xt 1y hdn hop gbém 9-axetyl-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-alisoquinolin-2,5-dion [Vi du 100-1] (128mg, 0,47mmol) trong
DCE (4mL) bang POCl; (0,053mL, 0,57mmol) va xir ly dén 110°C trong lh. Lam
ngudi hdn hgp dén RT va sau d6 d6 1én trén H,O d& lam lanh. Chiét hdn hop bang
DCM va lam kho céc pha hitu co két hop bang Na,SO,, loc va ¢ dic trong chan
khong. Phén cin thu duoc dugc hép thu trong DCE (4mL) va thém 4-etyl-1H-imidazol
(182mg, 1,89mmol) vao. Lam néng hdn hop dén 110°C trong 1h, sau d6 lam ngudi
dén RT va dé 1én trén dung dich NaHCO; chira nu6c bio hoa. Chiét hdn hop bing
DCM va sau d6 1am kho céc 16p hiru co két hop bing Na,SO,, loc va ¢o dédc trong
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chan khéng dé tao ra hop chét néu trong dé muc nay (210mg), ma dugc st dung trong

buédc tiép theo. UPLC-MS: MS 349,2 (M+H"); UPLC rt 0,7 1min.

Buéc  2: rac-2-(4-etyl-1H-imidazol- 1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 115. Xt Iy dung dich 9-axetyl-2-(4-
etyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on
(210mg, 0,36mmol) trong MeOH (20mL) bang NaBH;CN (23mg, 0,36mmol) va
khudy hdn hop & RT trong 10min. Sau d6, ¢6 dic hdn hop trong chan khong va phan
cdn thu dugc dugc hép thu trong DCM va rtra bang H,0. Sau d6 lam kho 16p hitu co
bang Na,SO,, loc va cd dic trong chan khong. Qué trinh tinh ché bang phuong phéap
sic ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH 85 :15) va phuong phap
TLC da chuén bi (SiO,, DCM/MeOH 95:5) da tao ra hop chit néu trong dé muc
(6mg). UPLC-MS: MS 351,2 (M+H"); UPLC 1t 0,65min. 'H NMR (400 MHz,
CD;0D): 6 ppm 1,16 - 1,27 (m, 3 H); 1,44 (d, J=6,26 Hz, 3 H); 2,58 (q, J=7,56 Hz, 2
H); 2,97 - 3,17 (m, 2 H); 3,80 (m, 1 H); 3,88 - 4,00 (m, 2 H); 4,31 -4,36 (m, 2 H); 5,14
(d, J=6,65 Hz, 1 H); 6,95 (s, 1 H); 7,34 (s, 1 H); 7,37 - 7,49 (m, 1 H); 7,67 (d, ]=7,43
Hz, 1 H); 7,77 (d, J=7,82 Hz, 1 H); 8,11 (s, 1 H).

Sau quy trinh dwgc md ta & trén d6i v6i vi du 115 va thay thé cac chit phan imng
thich hop, nguyén liéu déu vao va cac phuong phap tinh ché da biét dbi véi nguoi co

hiéu biét trong linh vuc nay, cac hop chét dudi day theo sang ché duge didu ché:

Vi du 116: 9-axetyl-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
alisoquinolin-5(4H)-on. UPLC-MS: MS 335,2 (M+H"); UPLC rt 0,63min.
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Vi du 117: 9-axetyl-2-(4-xyclobutyl-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 3752 (M+H"); UPLC rt
0,83min.

Vi du 118 (R)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1. POCI3, DCE, 110°C, 1h
2.Py,DCE, 110°C,1h

~
o\?k OMe 0
0 4 0 N N
NH 7§< NH ’%) /k[,?
\ /L Pd(PPhs)s, Cs,CO5 \ /L N
N N

Dioxan/H,0 9:1
100°C, 2h N

Budc 1: 9-(prop-1-en-2-y1)-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-
2,5-dion. 118-1. Lam n6ng hdn hop gdm 9-i0odo-3,4,7,8-tetrahydro-[1,4]diazepino[7,1-
alisoquinolin-2,5-dion (750mg, 2,12mmol), 4,4,5,5-tetrametyl-2-(prop-1-en-2-yl)-
1,3,2-dioxaborolan (712mg, 4,24mmol), Cs,CO; (1,72g, 5,29mmol) va Pd(PPh;),
(122mg, 0,11mmol) trong dioxan/H,0 (9:1, 20mL) dén 100°C trong 2h trong 10 phan
g vi song. Sau d6 cd dic hdn hop trong chan khong va tinh ché phin cin bing
phuong phap séc ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH 85:15) dé tao
ra hop chit néu trong dé muc ndy (550mg). UPLC-MS: MS 269,2 (M+H"); UPLC rt
0,83min.
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Budc 2:  (R)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop- 1-en-2-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 118. X ly dung dich 9-
(prop-1-en-2-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[ 7,1-alisoquinolin-2,5-dion (275mg,
1,03mmol) trong DCE (20mL) b?mg POCIl; (0,29mL, 3,07mmol) va lam néng hén hop
dén 100°C trong 1h. Lam ngudi hdn hgp dén RT, pha lodng v6i DCM va rira bang
H,0. Sau d6 1am khd pha hitu co bang Nastg, loc va ¢ ddc trong chan khong. Phan
cdn thu dwgc duge hép thu trong DCE (20rriL) va thém (R)-4-(1-metoxyetyl)-1H-
imidazol (200mg, 1,59mmol) va pyridin (0,17mL, 2,05mmol) vao. Lam néng hdn hop
dén 110°C trong 1h, va sau d6 lam ngudi d¢én RT, pha loang v6i DCM va rira bang
H,0. Lam kho 16p hitu co bang Na,SO,, loc va co dic trong chan khong. Qua trinh
tinh ché bing phuong phap sic ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH
85:15) va bang phuong phép SFC (cot: 4-Etylpyridin Spm, 250 x 30 mm, 60A,
Princeton; dung mdi rira giai: 6% MeOH/CO, trong 1min, sau d6 tir 6% MeOH/CO,
dén 11% MeOH/CO, trong 6min; sau d6 tir 11% MeOH/CO, dén 50% MeOH/CO,
trong 1min; luu lwong 100mL/min; phat hién UV & 220nm) da tao ra hop chét néu
trong d& muc (60mg). UPLC-MS: MS 377,2 (M+H"); UPLC rt 1,02min. 'H NMR
(400 MHz, DMSO-dg): 8 ppm 1,35 (d, J=5,87 Hz, 3 H); 2,01 (s, 3 H); 2,90 (t, J=5,87
Hz, 2 H); 3,14 (s, 3 H); 3,75 (t, J=6,06 Hz, 2 .H); 4,16 — 4,33 (m, 3H); 4,85 (s, 1 H);
5,29 (s, 1 H); 7,12 (s, 1 H); 7,27 — 7,40 (m, 2 H); 7,57 (s, 1 H); 7,90 (d, J=7,82 Hz, 1
H); 8,18 (s, 1 H).

Sau quy trinh dugc mo ta & trén d6i voi vi du 118 va thay thé cac chit phan ung
thich hop, nguyén liéu diu vao va cac phuong phép tinh ché da biét dbi véi nguoi ¢

hiéu biét trong linh vyc ndy, cac hop chit du6i day theo sang ché duoc didu ché:

Vi du 119: (S)-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 377,2 (M+H"); UPLC rt

1,01min.
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Vi du 120: 9-(xyclopent-1-en-1-yl)-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H_)-on. UPLC-MS: MS 389,2 (M+H");
UPLC rt 1,05min.

Vi dy 121: 2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 363,0 (M+H"); UPLC rt
0,93min.
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Vi dy 122: (S)-9-xyclopropy1-2-(4-(l-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydr0-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 377,2 (M+H"); UPLC rt
0,95min.

Vi du 123: (R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 377,2 (M+H"); UPLC rt
0,96min.

Bt dau tir bromo-[O]- trung gian thay cho iodo-[O]- trung gian.

Vi du 123a:  9-xyclopropyl-2-(4-(oxazol-5-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 386,3 (M+H"); UPLC rt
0,99min.
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Vi du 123b: 9-xyclopropyl-2-(4-(isoxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 386,3 (M+H"); UPLC rt
1,04min.

Vi du 123c:  9-xyclopropyl-2-(3-xyclopropyl-1H-1,2, 4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 360,3 (M+H"); UPLC rt

1,13min.

AWN\>
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Vi du 123d: 9-xyclopropyl-2-(4-metoxy-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 349,2 (M+H"); UPLC rt
0,99min.

Vi du  123e:  9-xyclopropyl-2-(4-(triflometyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 387,2 (M+H"); UPLC rt

1,16min.

Vi du 123f:  9-xyclopropyl-2-(4-(pyridin-4-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 396,3 (M+H"); UPLC rt
0,87min.
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Vi du 124 2-(4-xyclobutyl-1H-imidazol- 1-yl)-9-propionyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

(0]
? O NH
NH \
\ ’L iPrMgcCl, N’LO Dess-Martin periodinane
N > >
O THF,-78°C,1h DCM, RT, 2 h

1. POCI3, DCE, 110 °C, 1h
2.Py,DCE, 110°C,1h

Budce l: rac-9-(1-hydroxypropyl)-3,4,7,8-tetrahydro-[ 1,4 ]diazepino[7,1-
alisoquinolin-2,5-dion. 124-1. Lam lanh hdn hop 9-iodo-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (2,2g, 6,21mmol) trong THF kho (150mL)
dén -78°C trong diéu kién Ar, va thém nhé giot dung dich iPrMgCl 2M trong THF
(18,6mL, 37,3mmol) vio. Khudy hén hop & -78°C trong 30min va thém
propionaldehyt (3,61g, 62,1mmol) vao. Khudy hén hop & -78°C trong 30min nita va
sau d6 1am 4m dén RT qua dém. P4 hdn hgp phan tng lén trén dung dich NH,CI chira
nuéc bdo hoa va chiét bing AcOEt. Sau d6 1am kho cac 16p hitu co két hop bing
Na,S0y, loc va ¢d dic trong chan khong. Tinh ché san phim tho bing phuong phap
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sic ky nhanh (SiO,, heptan dén AcOEt/MeOH 9:1) dé tao ra hop chit néu trong d&
muc nay (231mg). UPLC-MS: MS 287,2 (M+H"); UPLC rt 0,59min.

Budc 2: 9-propionyl-3,4,7,8-tetrahydro-[1,4]diazepino(7,1-a]isoquinolin-2,5-
dion.124-2. Xt ly dung dich  9-(1-hydroxypropyl)-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (231mg, 0,78mmol) trong DCM (40mL)
bing Dess-Martin periodinan (365mg, 0,86mmol) va khudy hdn hop & RT trong 2h.
Sau d6 d6 hén hop 1én trén dung dich NaHCO; chtta nu6c bdo hoa va chiét bing
DCM. Tiép do, lam kho céc 16p hiru co két hop béng Na,SOy, loc va cd déc trong chan
khong. Qué trinh tinh ché bing phuong phap sic ky nhanh (SiO,, AcOEt/MeOH 95:5)
d tao ra hop chét néu trong d& muc (225mg). UPLC-MS: MS 285,2 (M+H"); UPLC rt
0,68min

Buéc 3: - 2-(4-xyclobutyl-1H-imidazol-1-yl)-9-propionyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi-du 124. Xt 1y dung dich 9-propionyl-
3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (225mg, 0,77mmol) trong
DCE (20mL) bang POCl; (0,22mL, 2,30mmol) va lam néng hdn hgp dén 110°C trong
1h. Sau @6 1am ngudi hén hop dén RT, pha loang vi DCM va rira bang H,0. Sau d6
lam kho pha hitu co béng Na,S0y, loc va cd ddc trong chan khong. Phén cdn thu duoc
dugc héip thu trong DCE (20mL) rdi thém 4-xyclobutyl-1H-imidazol (188mg,
1,54mmol) va pyridin (0,12mL, 1,54mmol) vao. Lam néng hén hop dén 110°C trong
1h, va sau d6 lam ngudi dén RT, d6 1én trén H,O0 rdi chiét béng DCM. Tiép d6, lam
kho pha hitu co bing Na,SO,, loc va ¢ dic trong chan khong. Qua trinh tinh ché bang
phuong phép sic ky nhanh (SiO,, heptan dén AcOEt dén AcOEt/MeOH 85:15) va
bang phwong phap SFC (cot: 2-Etylpyridin 5 pm, 250 x 30 mm, 60A, Princeton; dung
moi rira gidi: 7% MeOH/CO, trong lmin, sau d6 tir 7% MeOH/CO, dén 12%
MeOH/CO, trong 6min; sau do6 tir 12% MeOH/CO, dén 50% MeOH/CO, trong 1min;
luu lwgng 100mL/min; phat hién UV & 220nm) da thu dugc hop chit néu trong dé muyc
(36mg). UPLC-MS: MS 389,2 (M+H+); UPLC rt 0,95min. 'H NMR (400 MHz,
DMSO-dg): & ppm 1,06 (t, J=7,23 Hz, 3 H); 1,55 — 1,90 (m, 2 H); 1,99 — 2,27 (m, 4 H);
2,91 - 3,05 (m, 4 H); 3,36 (m, 1 H); 3,70 (t, J=6,06 Hz, 2 H); 4,22 (s, 2 H); 7,10 (s, 1
H); 7,41 (s, 1 H); 7,49 (t, J=8,02 Hz, 1 H); 7,88 (d, J=7,43 Hz, 1 H); 8,05 — 8,20 (m, 2
H).
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Vi du 125: 9-(tert-butyl)-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

. 1. POCI3, DCE, 110 °C, 1 h
— BF P ' N
[/\ T4 2.DCE, 110°C, 1h %
NN
o o e} “o N N\
NH NH /\[ > \ N>
\ /L tBuMgCl, NiCl,*2H,0 \ /L N =N
N g — N"o \
THF, RT, 2.5h
Br

Bude 1: 9-(tert-butyl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2,5-
dion.125-1. Lam lanh hdn hop gém 9-bromo-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-2,5-dion (2,0g, 6,51lmmol), NiCL*2H,0 (0,43g, 2,60mmol) va
dixyclohexylimidazolium tetrafloborat (0,83g, 2,60mmol) trong THF (80niL) dén -
20°C va xit ly nho giot bing dung dich tBuMgCl 1M (39,0mL, 39,0mmol). Sau d6 tir
tir 1am 4m hon hop 1€n dén RT, rdi db 1én trén dung dich NH4CI chita nuGc bdo hoa va
chiét bang AcOELt. Sau d6 lam khd cac 16p hitu co két hop bing Na,SO,, loc va ¢o dédc
trong chan khong. Qua4 trinh tinh ché bang phuong phép sic ky nhanh (SiO,, heptan
dén AcOEt dén AcOEt/MeOH 95:5) da thu duge hop chét néu trong dé muc (370mg).
UPLC-MS: MS 285,2 (M+H"); UPLC rt 0,91 min.

Buoc 2:  9-(tert-butyl)-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 125. Xur ly dung dich -(tert-butyl)-
3,4,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (370mg, 1,30mmol) trong
DCE (20mL) bang POCl; (0,24mL, 2,60mmol) va lam néng hdn hop dén 110°C trong
1h. Sau d6 1am ngudi hdn hop dén RT, pha lodng v6i DCM va rira bing H,O. Sau d6
lam kho pha hitu co béng Na,SOy, loc va cd ddc trong chin khong. Phan cin thu duoc
duogc hép thu trong DCE (20mL) rdi sau d6 thém 4-(metoxymetyl)-1H-imidazol
(438mg, 3,90mmol) vao. Lam néng hdn hop dén 110°C trong 1h, va sau d6 1am ngudi
dén RT, pha loang v6i DCM va rira bang H,0. Tiép do, 1am kho 16p hitu co bing
Na,SOy, loc va cd dic trong chan khong. Qua trinh tinh ché bang phwong phép sic ky
nhanh (SiO,, heptan dén AcOEt dén AcOEtY/MeOH 85:15) va phuong phap SFC (cot:
PPU 5um, 250 x 30 mm, 60A, Princeton; dung modi rira giai: ché d6 ding dong 5%
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MeOH/CO;, trong 11min; Ivu lugng 100mL/min; phat hién UV & 220nm) da tao ra hop
chét néu trong d& muc nay (83mg). UPLC-MS: MS 379,2 (M+H"); UPLC rt 1,04min.
'H NMR (400 MHz, DMSO0-d6): 6 ppm 1,38 (s, 9 H); 3,10 - 3,20 (m, 2 H); 3,22 (br s,
3 H); 3,63 (m, 2 H); 4,25 (m, 4 H); 6,86 (d, ]=1,96 Hz, 1 H); 7,31 (s, 1 H); 7,49 (d,
J=8,21Hz, 1 H); 7,54 - 7,69 (m, 2 H); 8,17 (d, J=1,56 Hz, 1 H).

Vi du 126: 9-xyclopropyl-2-(4-((triflometoxy)metyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on.

Ph__Ph
Si

S T
=N TBAF
\ N/ZO - \ N/L

THF, RT, 15 min

Dung dich  2-(4-(((tert-butyldiphenylsilyl)oxy)metyl)-1H-imidazol-1-y1)-9-
xyclopropyl-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (130mg,
0,21mmol, c6 thé thu duoc b.%mg cach twong ty véi vi du 118) trong THF (15mL) duoc
xtt ly bing dung dich TBAF trong THF (0,25mL, 0,25mmol) va khudy hén hop & RT
trong 15min. Sau d6 pha lodng n6 véi DCM va H,0. Chiét pha chtra nudce hai 1in bang
DCM va lam kho céc 16p hitu co két hop bing Na,SO,, loc va ¢b dic trong chan
khéong. Qua trinh tinh ché san phim tho bing phuong phap SFC (cot: PPU Sum, 250 x
30 mm, 60A, Princeton; dung moi rira giai: 13-18% MeOH/CO2 trong hon 11min; luu
lugng 100mL/min; phéat hién UV & 220nm) va qua trinh két tinh trong Et,O di tao ra
hop chét néu trong d& muc nay duéi dang chét rin (28mg). UPLC-MS: MS 3493
(M+H"); UPLC rt 0,82min. 'H NMR (400 MHz, DMSO-d6): § ppm 0,54-0,75 (m,
2H); 0,89-1,04 (m, 2H); 1,90-2,11 (m, 1H); 2,96-3,20 (m, 2H); 3,80-3,98 (m, 2H);
4,29-4,46 (br s, 2H); 4,55 (s, 2H); 7,08-7,27 (m, 2H); 7,27-7,41 (m, 1H); 7,79-7,90 (m,
1H); 8,05 (br s, 1H); 9,65 (br s, 1H).
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Sau quy trinh dugc mo ta & trén ddi véi vi du 126 va thay thé cac chét phan ung
thich hgp, nguyén liéu ddu vao va cac phuong phép tinh ché da biét dbi véi nguoi co

hidu biét trong linh vuc ndy, céc hop chat dudi day theo sang ché dugc didu ché:

Vi du 127: 9-xyclopropyl-2-(4-(1-hydroxyxyclopropyl)-1H-imidazol-1-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 3752 (M+H");

UPLC rt 0,90min,
OH
N
N
N

=N

LA

0]

Vi du 128: 9-xyclopropyl-2-(4-(2-hydroxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 363,2 (M+H"); UPLC rt

0,81min.

Vi du 129: 9-xyclopropyl-2-(4-(1-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.
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OH

NaBH4 =N

MeOH, RT, 10 min

X ly dung dich 2-(4-axetyl-1H-imidazol-1-yl)-9-xyclopropyl-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (202mg, 0,35mmol, c¢6 thé dat dugc bang
cach tuong tu véi vi du 118) trong MeOH (8th) bang NaBH, (27mg, 0,71mmol) va
khudy hdn hgp & RT trong 10min. Sau d6 pha lodng hén hop véi DCM va H,O, va
chiét pha chtra nudc bing DCM. Lam khé cac 16p hitu co két hop bing Na,SO4, loc va
cd dic trong chin khong. Qua trinh tinh ché san phdm tho bing phuong phép SFC
(cot: PPU Sum, 250 x 30 mm, 60A, Princeton; dung mdi rira gidi: 12-17%
MeOH/CO?2 trong hon 14min; lru lvgng 100mL/min; phéat hién UV & 220nm) va qué
trinh két tinh trong Et,0 d3 tao ra hop chat néu trong d& muc duéi dang chit rin
(41mg). UPLC-MS: MS 363,2 (M+H"); UPLC rt 0,86min. 'H NMR (600 MHz,
DMSO0-d6): & ppm 0,55-0,71 (m, 2H); 0,88-1,02 (m, 2H); 1,35 (d, J=6,40 Hz, 3H);
1,87-2,05 (m, 1H); 2,99-3,17 (m, 2H); 3,79-3,97 (m, 2H); 4,17-4,31 (m, 2H); 4,55-
4,71 (m, 1H); 5,01 (d, J=4,89 Hz, 1H); 7,09-7,25 (m, 2H); 7,25-7,39 (m, 1H); 7,46 (s,
1H); 7,84-7,98 (m, 1H); 8,16 (br s, 1H).

Vi du tham khao 130: 9-xyclopropyl-2-(4-(xyclopropyl(hydroxy)metyl)-1H-imidazol-
1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.
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cPrMgBr

\ N/l THF, 0°C, 2h \ Nl

Lam lanh dung dich 1-(9-xyclopropyl-5-oxo0-4,5,7,8-tetrahydro-
[1,4]diazepino[7,1-a]isoquinolin-2-yl)-1H-imidazol-4-carbaldehyt (230mg, 0,66mmol,
c6 thé thu duoc bing cach tuong ty véi vi du 118) trong THF (35mL) dén 0°C va sau
d6 xtt ly nhé giot bang dung dich cPrMgBr trong THF (1,39mL, 0,70mmol). Khudy
hén hop & 0°C trong 1h, rdi thém dung dich NH,Cl béo hoa chira nude vao. Chiét hdn
hop bang AcOEt, va lam kho céc 16p hitu co két hop bang Na,SO,, loc va ¢b dic trong
chan khong. Qua trinh tinh ché bing phwong phap sic ky nhanh (SiO,, AcOEt:MeOH
100:0 dén 90:10) va qua trinh két tinh trong AcOEt di tao ra hgp chét néu trong dé
muyc (66mg). UPLC-MS: MS 389,2 (M+H"); UPLC rt 0,92min. 'H NMR (600 MHz,
DMSO-d6): & ppm 0,21-0,46 (m, 4H); 0,58-0,70 (m, 2H); 0,91-1,00 (m, 2H); 1,08-
1,25 (m, 1H); 1,91-2,04 (m, 1H); 3,01-3,17 (m, 2H); 3,88 (br s, 2H); 3,93-4,03 (m,
1H); 4,24 (br s, 2H); 4,96 (d, J=5,27 Hz, 1H); 7,12-7,25 (m, 2H); 7,25-7,35 (m, 1H);
7,49 (s, 1H); 7,91 (d, J=8,03 Hz, 1H); 8,17 (s, 1H).

Vi dy tham khao 131: 9-xyclopropyl-2-(4-((triflometoxy)metyl)-1H-imidazol-1-yl)-
7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

F
HO%:» F/<I:\o/\[ N\>

N
—N O
Zn(NTf,), =N
\ /L + 0 - \
N™No 1’ N
CHCl3, RT, 2d 0
F
FF
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Xt ly dung dich 9-xyclopropyl-2-(4-(hydroxymetyl)-1H-imidazol-1-yl)-7,8-
dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on (135mg, 0,38mmol) trong CHCl,
(50mL) trong diéu kién Ar, bing 3,3-dimetyl-1-(triflometyl)-1,2-benziodoxol (245mg,
0,78mmol) va Zn(NTf,), (242mg, 0,39mmol). Khudy hdn hop & RT trong 16h, va sau
d6 xir 1y lai bang 3,3-dimetyl-1-(triflometyl)-1,2-benziodoxol (245mg, 0,78mmol) va
Zn(NTH), (242mg, 0,39mmol). Sau 24h, d6 hdn hop 1én trén H,0 va chiét bing DCM.
Sau d6 lam kho céc 16p hitu co két hop bing Na,SO,, loc va ¢b ddc trong chan khong.
Qua trinh tinh ché san phim tho bing phwong phap sic ky nhanh (SiO,, DCM/MeOH
100:0 dén 95:5) va bing phuong phap SFC (cot: PPU Sum, 250 x 30 mm, 60A,
Princeton; dung mdi ria giai: ché d6 déng dong 20% MeOH/CO2 trong 11min; luu
luong 100mL/min; phat hién UV & 220nm) dé tao ra hop chit néu trong d& muc
(3mg). UPLC-MS: MS 417,2 (M+H"); UPLC rt 1,15min. '"H NMR (400 MHz,
DMSO0-d6): & ppm 0,56-0,71 (m, 2H); 0,93-1,05 (m, 2H); 1,91-2,04 (m, 1H); 3,14-
3,20 (m, 2H); 3,89-4,01 (m, 2H); 4,34 (br s, 2H); 5,00 (s, 2H); 7,03 (s, 1H); 7,18-7,26
(m, 1H); 7,26-7,34 (m, 1H); 7,69-7,85 (m, 2H); 8,25 (s, 1H).

Vi du 132: metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-0x0-4,5,7,8-tetrahydro-

[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat.

1. POCI3, DCE, 100 °C, 1 h

2.DCE, 110°C, 1 h

N
. Q Y
NH N N

NH  CO, EtN, \ B N
\ PdCl,(dppf).CH,Cl, A NH =

N ¢ \

MeOH/Tol, 3 bars, N

110 °C, 2h
Br o~ O

Budc 1: metyl 2,5-diox0-2,3,4,5,7,8-hexahydro-[ 1,4]diazepino[7,1-
alisoquinolin-9-carboxylat. 132-1. Suc khi CO vao dung dich gdm 9-bromo-3.4,7,8-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-2,5-dion (600mg, 1,95mmol),
PdCly(dppf)*CH,CL, (319mg, 0,39mmol) va EtN (1,4mL, 9,77mmol) trong
MeOH/Toluen (30mL, 1:1), va sau d6 dat trong didu kién mbi truong khi CO & RT
(3,0bar). Sau d6 khudy hén hop va lam néng dén 110°C trong 2h. Sau d6 loc hdn hop
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bang xelit va cb dic dich loc trong chan khong. Qué trinh tinh ché bang phuong phap
sdc ky nhanh (Si02, AcOEt/MeOH 100:0 dén 90:10) da tao ra hop chit néu trong dé
muc (255mg). UPLC-MS: MS 287,1 (M+H"); UPLC rt 0,65min

Budc 2: metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-o0x0-4,5,7,8-tetrahydro-
[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat. Vi du 132. Xt Iy dung dich metyl 2,5-
dioxo-2,3,4,5,7,8-hexahydro-[1,4]diazepino[7,1 -aJisoquinolin-9-carboxylat  (225mg,
0,79mmol) trong DCE (20mL) bing POCl, (0,37mL, 3,93mmol) va lam néng hdn hop
dén 100°C trong 1h. Sau d6 1am nguoi hén hop dén RT, ¢b dic trong chan khong, roi
lam kho ddng s6i bang toluen. Phin cin thu duge dugc hip thu trong DCE (40mL) va
thém 4-xyclopropyl-1H-imidazol (261mg, 2,41mmol) vao. Lam néng hdn hop dén
100°C trong 1h rdi lam ngudi dén RT, pha loang véi DCM va rira bing dung dich
NaHCOj3 chira nuéc bdo hoa. Lam khé 16p hitu co b%mg NaySOy, loc va cd dic trong
chén khong. Qud trinh tinh ché bang phuong phap sic ky nhanh (SiO,, AcOEt/MeOH
100:0 dén 90:10) va qué trinh két tinh trong Et,0/ete diu héa di tao ra hop chét néu
trong & muc (116mg). UPLC-MS: MS 377,2 (M+H"); UPLC rt 0,88min. 'H NMR
(600 MHz, DMSO-d6): 8 ppm 0,54-0,73 (m, 2H); 0,73-0,88 (m, 2H); 1,74-1,89 (m,
1H); 3,25 (br s, 2H); 3,67-3,82 (m, 2H); 3,88 (s, 3H); 4,25 (br s, 2H); 7,13 (s, 1H);
7,44 (s, 1H); 7,48-7,57 (m, 1H); 7,96 (d, J=7,65 Hz, 1H); 8,09 (s, 1H); 8,19 (d, J=7,91,
1H).

Vi du 133: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-y1)-7,8-dihydro- |
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

A\VN\> i”i Aw o8
=N

F
PdCly(dppf).CH,Cly, PdCly(dppf).CH,Cly,
KOAc \ 2M Na,CO; (aq.)
/Z N0
O  Dioxan, 100°C, 16h DME, 80 °C, 16h
/B\
Br O ©°
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Bu6e 1: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on. 133-3. Xt
ly dung dich gbm 9-bromo-2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,l-a]isoquinolin-5(4H)-on (120mg, 0,30mmol), bis pinacol este
(153mg, 0,60mmol) va KOAc (89mg, 0,90mmol) trong dioxan (3mL) biang
PdCl,(dppf)*CH,Cl, (37mg, 0,045mmol). Khudy hdn hop trong didu kién N, & 100°C
trong 90min, va sau d6 1am nguoi dén RT. Loc hén hgp trén Hyflo, va ¢6 dic dich loc
trong chin khong. Qud trinh tinh ché bing phuong phap sic ky nhanh (SiO2,
AcOEt/heptan 88:12 dén 100:0) da thu dugc hqp chit néu trong d& muc nay (97mg).
UPLC-MS: MS 446,3 (M+H"); UPLC rt 1,27min.

Buge 2. 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 133. Xir Iy huyén phi gdm
2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on  (95mg, O,21mfnol), 2-
bromo-5-flopyridin (79mg, 0,45mmol) va PdCl,(dppf)*CH,Cl, (17mg, 0,021mmol)
trong DME (2,1mL) b?lng dung dich Na,CO; chtra nude 2M (0,5mL, 1,06mmol). Lam
néng hdn hgp dén 80°C trong 13h, 1am ngudi dén RT va dd 1én trén H,0. Chiét hdn
hop bang DCM va rira céc 16p hiru co két hop bing nuée mubi, 1am kho bing Na,SO,,
loc va ¢6 dac trong chan khong. Qua trinh tinh ché bang phwong phéap SFC (Cat: Silic
dioxit Sum, 250 x 30 mm, Princeton; 5% MeOH/CO, déng dong trong 20min; luu
lugng 100mL/min) d3 tao ra hop chét néu trong dé muc (19mg). UPLC-MS: MS 415,2
(M+H"); UPLC rt 1,02min. 'H NMR (600 MHz, DMSO-d6): & ppm 0,71-0,90 (m,
2H); 0,90-1,00 (m, 2H); 1,91-2,09 (m, 1H); 2,91-3,09 (m, 2H); 3,73 (t, J=6,24 Hz,
2H); 4,33 (s, 2H); 7,06 (s, 1H); 7,40-7,56 (m, 1H); 7,66 (d, J=7,70 Hz, 1H); 7,73 (dd,
J=8,71, 4,68 Hz, 1H); 7,83-8,01 (m, 2H); 8,73 (d, J=2,75 Hz, 1H); 9,03 (s, 1H).

Sau quy trinh dwgc mo ta & trén ddi véi vi du 133 va thay thé cac chat phan tng
thich hop, nguyén liéu du vao va céc phuong phap tinh ché da biét dbi vei nguoi co

hiu biét trong linh virc nay, cic hop chét dudi dy theo sang ché duge didu ché:
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Vi du 134: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)—9-(6-ﬂopyridin-2-yl)-7,8-dihydr0-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 415,2 (M+H"); UPLC rt

1,05min.

Vi du 135: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 4152 (M+H"); UPLC rt
1,00min.

Vi du 136: 2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. UPLC-MS: MS 416,2 (M+H"); UPLC rt
0,99min.
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Vi du 137:  9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol- 1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. UPLC-MS: MS 390,2 (M+H"); UPLC rt

0,87min.

Vi du 138: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

0
NH H
\ /L o HNN "
N O \Q/N "/N/
H

[288-36-8] [67579-81-1]

1.) POCl3;, DCE, 100°C, 35 min

2.) DCE, 100°C, 2h N
N 15 \ I?
,5 eq.
| D
NH

-214-

0]
NH

Cs,COs3, Cul,
DMF, 130°C, 5 hr \ /L
N

O

N N
\ 7



21607

Budc 1: 9-(2H-1,2,3-triazol-2-yl)-3,4,7,8-tetrahydro-[ 1 ,/4]diazepino[7,1-
alisoquinolin-2,5-dion. 136-1. Lam néng hdn hop gdm 9-iodo-3,4,7,8-tetrahydro-
[1,4]diazepino[7,1-alisoquinolin-2,5-dion  (600mg, 1,69mmol), 1H-1,2,3-triazol
(421mg, 6,10mmol), trans-N,N-dimetylxyclohexan-1,2-diamin (87mg, 0,61mmol),
xesi cacbonat (1987mg, 6,10mmol) va Cul (323mg, 1,69mmol) trong DMF (6mL)
trong diéu kién Ar & 130°C trong 10 vi séng trong 5h. Lam ngudi hdn hop dén RT.
Thém nuéc vao va chiét hdn hop bang CH2CI2 (2x). Lam kho cac 16p hitu co két hop
bang natri sulfat va 1am bay hoi trong diéu kién 4p suét giam. Tinh ché san pham thd
bing phuong phap sic ky cot nhanh trén silicagel (Biotage Isolera Four, dung moi rira
gidi: DCM trong 4min, sau d6 tir 0% MeOH trong DCM dén 5% MeOH trong DCM
trong 26min, sau d6 bang 5% MeOH trong DCM trong Smin) d& sinh ra hop chit néu
trong dé muc duéi dang ddu mau vang (97mg). UPLC-MS: MS 296,2 (M+H"); UPLC
rt 0,63min. '

Buéc 2:  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 136. Thém POCI; vao dung
dich di khudy 9-(2H-1,2,3-triazol-2-yl)-3,4,7,8-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-2,5-dion (97mg, 0,328mmol) trong 1,2-dicloetan (3mL) (0,061mL,
0,657mmol) & RT va khudy dung méi hinh thanh & 100°C trong 35min. Lam ngudi
hén hop phén tng dén RT va b dic trong didu kién 4p suét giam dén khi kho. Pé loai
b6 hoan toan POCI;, phin cin duge hép thu trong toluen va lam bay hoi dung moi

trong di€u ki¢n 4p suat gidm. Lam kho cin trong diéu kién chan khong cao & RT.

Hoa tan chit trung gian clo hinh thanh trong 1,2-dicloetan (3mL), thém 4-
xyclopropyl-1H-imidazol (107mg, 0,985mmol) vao va khudy hdn hop & 100°C trong
2h. Pua hén hop phan tng vé RT va pha lodng v6i DCM. Thém dung dich NaHCO;
chita nu6c bdo hoa vao va chiét hdn hop hai 1an bang DCM. Rira céc 16p hitu co két
hop bing nudc mudi, 1am khod bang natri sulfat, loc va loai bd dung moi trong diéu
kién 4p sudt giam. Tinh ché san phim thd bang phuong phép sic ky cot nhanh trén
silicagel (Biotage Isolera Four, dung méi rira giai: DCM tinh khiét trong 3min, sau d6
tir 0% MeOH trong DCM dén 5% MeOH trong DCM trong 14min, 5% MeOH trong
DCM trong 3min) dé sinh ra bot mau vang. Qua trinh tinh ché thém bang phuong phap
SFC (c6t: 2-Etylpyridin S5pm, 250 x 30 mm, 60A, Princeton; dung mdi rira gidi: 8%
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MeOH/CO, trong 1min, sau d6 tir 8% MeOH/CO, dén 13% MeOH/CO, trong 6min;
lwu lwong 100mL/min; phat hién UV & 220nm) di tao ra hop chét néu trong dé muc
du6i dang bot mau hoi vang (21mg). UPLC-MS: MS 386,2 (M+H"); UPLC rt
0,86min. "H NMR (400 MHz, DMSO-dg) 8 ppm 0,58 - 0,70 (m, 2 H), 0,74 - 0,82 (m, 2
H), 1,74 - 1,86 (m, 1 H), 2,91 (t, J=5,75 Hz, 2 H), 3,75 (t, J=5,87 Hz, 2 H), 4,25 (s, 2
H), 7,22 (s, 1 H), 7,43 (s, 1 H), 7,54 - 7,63 (m, 1 H), 7,76 (d, J=8,80 Hz, 1 H), 8,10 (s,
1 H), 8,14 - 8,21 (m, 3 H).

Vi du 139: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

Na,COs5 (aq.), 90°C
o -

N PdCly(dppf).CH,Cly, =N Pd(PPhs),, DME,
= KOAc \ /Z
N

N  Dioxan, 100'C

Br O/ \O

Buéc 1.  2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on. 137-1. Xt
Iy dung dich gdm 9-bromo-2-(4-xyclopropyl-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (500mg, 1,259mmol), bis pinacol este
(484mg, 1,888mmol) va KOAc (371mg, 3,78mmol) trong dioxan (8mL) bang
PdCly(dppf)*CH,Cl, (103mg, 0,126mmol). Khudy hdn hop trong didu kién N, &
100°C trong 90min, sau d6 1am ngudi dén RT. Loc hdn hop trén Hyflo, va co dic dich
loc trong chén khong. Tinh ché san phim tho bang phuong phép sic ky cot nhanh trén
silicagel (Biotage Isolera Four, dung moi rira giai: 10% EtOAc trong heptan trong
2min, sau d6 tir 10% EtOAc trong heptan dén 75% EtOAc trong heptan trong 13min,
75% EtOAc trong heptan trong 3min) d sinh ra hop chit néu trong d& muyc (232mg).
UPLC-MS: MS 445,4 (M+H"); UPLC rt 1,18min.
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Budc 2: 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-flopyrazin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. Vi du 137. Xt Iy huyén phu gdm 2-(4-
xyclopropyl-1H-imidazol-1-y1)-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (100mg, 0,225mmol), 2-bromo-5-
flopyrazin (90mg, 0,51mmol) va Pd(PPhs), (39mg, 0,034mmol) trong DME (2,8mL)
b%mg dung dich Na,CO; chira nude 2M (0,6mL, 1,12mmol). Lam néng hén hop dén
90°C trong 2h, lam ngudi dén RT va dd Ién trén H,0. Chiét hdn hop bing DCM va rira
cac 16p hitu co két hop béng nude mudi, 1am khod b%lng Na,SO0y, loc va c¢6 dic trong
chan khong. Tinh ché san phdm tho bang phuong phép sic ky cot nhanh trén silicagel
(Biotage Isolera Four, dung mdi rira giai: 25% EtOAc trong heptan trong 2min, sau d6
tr 25% EtOAc trong heptan dén 100% EtOAc trong heptan trong 10min, 100% EtOAc
trong heptan trong Smin) dé sinh ra chét rin ma duqé két tinh tir dietyl ete va thu duoc
hop chit néu trong dé& muc nay (57mg). UPLC-MS: MS 415,2 (M+H"); UPLC rt
0,92min. 'H NMR (400 MHz, DMSO-d¢) & ppm 0,59 — 0,69 (m, 2 H), 0,72 — 0,82 (m,
2 H), 1,75 - 1,86 (m, 1 H), 2,97 (t, J=5,62 Hz, 2 H), 3,70 (t, J=6,11 Hz, 2 H), 4,24 (br.
s., 2 H), 7,15 (s, 1 H), 7,43 (s, 1 H), 7,54 (t, J=7,82 Hz, 1 H), 7,69 (d, J=7,58 Hz, 1 H),
8,01 -8,16 (m, 2 H), 8,58 (s, 1 H), 8,83 (d, J=8,31 Hz, 1 H).

Sau quy trinh duge md ta & trén dbi voi vi du 139 va thay thé cac chit phan tng
thich hop, nguyén liéu dau vao va cac phuong phap tinh ché da biét dbi véi ngudi co

hiéu biét trong linh vuc nay, cic hop chét dudi day theo sang ché duoc diéu ché:

Vi du tham khdo 140 (tir tién chét dugc mo ta trong quy trinh didu ché 17a): 9-
xyclopropyl-2-(4-(1-floxyclopropyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on. UPLC-MS: MS 4333 (M+H");
UPLC rt 0,91 min.
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Vi du 141 (tir tién chat duge mo ta trong quy trinh diéu ché 17): 2-(4-xyclopropyl-1H-
imidazol-1-y1)-9-(6-flopyrazin-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-a]isoquinolin-
5(4H)-on. UPLC-MS: MS 415,3 (M+H"); UPLC rt 0,89min.

Vi du 142:  9-isopropoxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

0. .0
B
O/B\O N
~ ~
(0] \ \\7 O/\[\>
N N
—N
PdCl,(dppf)CH,Cls, —N
\ KOAc, Dioxan, 100°C \ H,0, (30%), DME, RT
N" o N . -
Br O/B\O
! N
~o ™Y ) UL
\ N N
N C32C03, —N
= THF/DMF, RT \
\N - .
0

OH OY
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Buéc 1: 2-(4-(metoxymetyl)-1H-imidazol-1 -y1)-9-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-7,8-dihydro-[1,4]diazepino[7, 1-ajisoquinolin-5(4H)-on. 142-1. Xt
ly dung dich gdm 9-bromo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on (369mg, 0,92mmol), bis pinécol este
(354mg, 1,38mmol) va KOAc (271mg, 2,76mmol) trong dioxan (5,3mL) bang
PdCly(dppf)* CH,Cl, (75mg, 0,092mmol). Khudy hén hop trong didu kién N, & 100°C
trong 5h, va sau d6 lam nguéi dén RT. Loc hdn hop trén Hyflo, va 06‘ déc dich loc
trong chan khong. Tinh ché san phim thd bang phuong phap sic ky cot nhanh trén
silicagel (Biotage Isolera Four, dung moi rira gidi: 1% MeOH trong DCM trong 3min,
sau d6 tr 1% MeOH trong DCM dén 5% MeOH trong DCM trong 27min, 5% MeOH
trong DCM trong Smin) dé tao ra hop chét néu trong d& muc (418mg). UPLC-MS: MS
449,3 (M+H"); UPLC rt 1,10min.

Budc 2: 9-hydroxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi dy 142-2. Hoa tan 2-(4-(metoxymetyl)-
1H-imidazol-1-y1)-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on (413mg, 0,737mmol) trong DME (10mL)
va thém hydro peroxit (30%, 3,40mL, 33,3mmol) vao & RT. Khudy hdn hop qua dém
va loc tinh thé tao thanh ra (62mg). UPLC-MS: MS 339,2 (M+H"); UPLC rt 0,63min.

Bude 3: 9-isopropoxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 142. Thém isopropyl iodua (55mg,
0,325mmol) vao huyén phu da khudy chira 9-hydroxy-2-(4-(metoxymetyl)-1H-
imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on (50mg,
0,148mmol) va xesi cacbonat (120mg, 0,369mmol) trong THF (ImL) va DMF
(0,35mL). Khudy hén hop & RT trong 17h va dd 1én trén H,O. Chiét hdn hop bing
DCM va rira céc 16p hitu co két hop bang nude mubdi, 1am kho bang Na,SOy, loc va ¢d
dic trong chan khéng. Tinh ché san phdm thod bang phwong phap SFC (cot: PPU 5 pum,
250 x 30 mm, 60A, Princeton; dung mdi rira giai: 5% MeOH/CO, ché d6 ding dong
hoat dong trong 20min; luu lwong 100mL/min; phat hién UV & 220nm). Két tinh phin
cdn tr dietyl ete va da tao ra hop chit néu trong dé muc dudi dang tinh thé mau tring
(27mg). UPLC-MS: MS 381,2 (M+H"); UPLC rt 0,98min. '"H NMR (400 MHz,
DMSO-dg) 6 ppm 1,27 (d, J=6,11 Hz, 6 H), 2,80 (t, J=6,11 Hz, 2 H), 3,23 (s, 3 H),
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3,82 (br. 5., 2 H), 4,22 (br. 5., 2 H), 4,27 (5, 2 H), 4,64 (dt, J=12,04, 6,08 Hz, 1 H), 7.14
(d, 1=8,07 Hz, 1 H), 7,22 (s, 1 H), 7,31 (t, J=8,19 Hz, 1 H), 7,63 (s, 1 H), 7,66 (d,
=7,82 Hz, 1 H), 8,20 (s, 1 H).

Vi du  143:  9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1 -yD-1,7,8,12b-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on.

1.) POCl,, DCE, 100°C, 30 min QH
2.) DCE, 100°C, 1.5 h VB\OH N
N
o N MeO S MeO/\Eﬁ
MeO N \ N
NH N N
NH =N Pd(OAC), S-Phos, KsPO, =N
N e} © /L
N Toluen 100 C, 1,5h N" o

Br

Puoc mo ta trong quy trinh didu ché 17 Br

Bugce 1: 9-bromo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-1,7,8,12b-tetrahydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on. 143-1. Thém POCI; (0,28mL, 3,0mmol)
vao dung dich di khudy 9-bromo-1,3,4,7,8,12b-hexahydro-[ 1,4]diazepino[7,1-
aJisoquinolin-2,5-dion (0,464¢g, 1,5mmol) trong 1,2-dicloetan (15mL) & RT va khudy
két ta tao thanh & 100°C trong 60min. Lam ngudi hdn hop phan g dén RT va cb
dic trong diéu kién ap sudt giam dén khi kho. DE loai bé hoan toan POCl;, phén can
dugc hip thy trong toluen va 1am bay hoi dung moi trong diéu kién ap suét gidm. Lam

kho phin cin trong didu kién chan khong cao & RT.

Hda tan chét trung gian clo hinh thanh (0,491g) trong 1,2-dicloetan (15mL),
thém 4-(metoxymetyl)-1H-imidazol (0,841g, 7,5mmol) vio va khudy hdn hop & 100°C
trong 1,5h. Pua hén hop phan tng vé RT va pha lodng v6i DCM. Thém nuédc va dung
dich NaHCO; chira nu6c bédo hoa vao va chiét hdn hop hai 14n bing DCM. Rira cac
16p hiru co két hop b%mg nude mudi, 1am khd béng natri sulfat, loc va loai bo dung moi
trong didu kién 4p suét giam. Tinh ché san phim tho bang phuong phap sic ky cot
nhanh trén silicagel (Biotage Isolera Four, dung moéi rira gii: 1% MeOH trong DCM
trong 3min, sau d6 tr 1% MeOH trong DCM dén 4% MeOH trong DCM trong 25min,
4% MeOH trong DCM trong 5min) dé sinh ra bot mau vang (149mg). UPLC-MS: MS
403,1/405,1 (M+H"); UPLC rt 0,82min.
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Bugc  2:  9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-1,7,8,12b-
tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on. Vi du 143. Hoa tan 9-bromo-2-
(4-(metoxymetyl)-1H-imidazol-1-y1)-1,7,8,12b-tetrahydro-[ 1,4]diazepino[7,1-
alisoquinolin-5(4H)-on (148mg, 0,367mmol) trong toluen (3,6mL) va thém S-Phos
(49mg, 0,117mmol), axit xyclopropylboronic (66mg, 0,734mmol) va K;PO, (164mg,
0,771mmol) vao. Khit khi huyén phu, thém Pd(OAc), (17mg, 0,073mmol) vao trong
diéu kién Argon va lam néng hdn hgp & 100°C trong 1,5h. Pua hdn hop vé RT va loc
qua miéng dém xelit rdi loai bo dung moi trong diéu kién 4p suit giam. Tinh ché sin
pham thé bing phuong phap sic ky cot nhahh trén silicagel (Biotage Isolera Four,
dung moéi rira gidi: 1% MeOH trong DCM trong 3min, sau d6 tir 1% MeOH trong
DCM dén 4% MeOH trong DCM trong 12min, 4% MeOH trong DCM trong 3min) dé
sinh ra bot mau vang. Qué trinh tinh ché thém bing phuong phap SFC (cot: 2-
Etylpyridin Spm, 250 x 30 mm, 60A, Princeton; dung moéi rira giai: 11% MeOH/CO,
trong 1min, sau d6 tir 11% MeOH/CO, dén 16% MeOH/CO, trong 6min; luu luong
100mL/min; phét hién UV & 220nm) d4 tao ra hop chit néu trong d& muc duéi dang
bot mau tring (30mg). UPLC-MS: MS 365,3 (M+H"); UPLC rt 0,85min. 'H NMR
(400 MHz, DMSO-d¢) & ppm 0,51 - 0,66 (m, 2 H), 0,86 - 0,98 (m, 2 H), 1,86 - 2,00
(m, 1 H), 2,97 - 3,09 (m, 2 H), 3,21 (s, 3 H), 3,54 - 3,66 (m, 1 H), 3,67 - 3,77 (m, 1 H),
4,11 - 4,30 (m, 3 H), 5,26 (d, J=15,31 Hz, 1 H), 5,73 (dd, J=9,91, 4,89 Hz, 1 H), 6,95
(d, J=7,28 Hz, 1 H), 7,12 - 7,21 (m, 1 H), 7,21 - 7,27 (m, 1 H), 7,57 (s, 1 H), 8,10 (s, 1
H).

Thir nghi€ém sinh hoc
1.1 Thit nghi€m in-vitro

Kiém tra hoat tinh cla cac hop chét theo sang ché biang cach xac dinh & mic do
nao thi trc ché sy gia ting ndng d6 canxi ndi bao gy ra béi glutamat trong céc té bao
L(tk-) bidu hién céc thu th mGluR5a & nguoi (xem L. P. Daggett et al., Neuropharm.
tap 34, trang 871-886, 1995) bang céach st dung céac phuong phap nhu dwgc md ta
trong L. P. Daggett et al., Neuropharm. tdp. 34, trang 871-886 (1995) va P. J. Flor et
al., J. Neurochem. T#p. 67, trang 58-63 (1996) ching han.
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Kiém tra hoat tinh cia cac hop chit theo sang ché lién quan dén sy dbi khéng
mGluR1 bang khao nghiém dua trén viéc do sy gia ting canxi ndi bao gy ra béi L-
glutamat bang céach sir dung may doc dia hinh anh Flometric (FLIPR) dya trén dia 96
giéng, va céc té bao CHO bidu hién mét cach én dinh mGIuR1 & nguoi. Pap Gng canxi
manh m& gy ra béi L-glutamat thong qua mGluR1 & ngudi phu thude vao ndng do va

trong khoang micromol.

Bang duoi day the hién gid tri ICs cua su e ché gia ting nong do canxi ndi

bao gy ra bdi glutamat.

mGIluRS | mGluR1 mGluR5 | mGluR1
Vidu [ ICs ICso Vidu [ ICs ICso
(uM) (M) (M) (LM)
1 0,327 6,4 88h | 0,046 1,053
2 0,09 0,027 88i 0,340 >10
3 0,22 0,585 88; 0,056 1,857
4 0,18 0,15 88k | 0,069 5,86
5 0,044 | 0,015 89 0,028 0,65
6 0,075 3,05 90 0,01 1,5
7 0,024 0,21 91 0,009 0,22
8 0,022 4,9 92 | <0,001 | 0,636
9 0,6 >10 93 0,003 1,5
10 0,345 0,94 94 2,7 >10
11 0,17 0,69 95-1 0,02 10
12 0,046 1,3 95-2 | 0,011 >10
13 0,082 0,53 96-1 | 0,006 0,54
14 0,55 >10 96-2 | 0,002 0,289
15 42%° | 44%° 97 0,037 5,9
16 2,2 3,5 98 0,014 2,4
17 2,2 >10 99 0,083 >2
18 4,1 >10 99a | 0,077 >10
19 4,5 0,8 9 | 41%° >10

-222-




21607

mGIuRS | mGluR1 mGIuRS | mGluR1
Vidu [ ICs ICs Vidu | ICs, ICso
(uM) (uM) (uM) (LM)
20 1,2 2,8 99¢ | 31%° >10
21 3,9 5,2 99d | 0,347 >
22 0,071 >10 99 | 0,127 8,261
23 0,022 >10 99f [ 0,102 | 11,993
24 0,035 >10 99¢ | 0220 | 18,193
25 | 0,066 >10 99h | 0,038 | Khoneduwe
thir nghiém
26 0,235 >10 99i 0,016 0,687
27 0,437 >10 99 0,007 3,206
28 0,08 4,8 99k | 0,003 0,561
29 0,09 0,008 991 0,002 0,702
30 0,15 1,4 99m | 0,002 0,672
31 0,167 1,3 99n | 0,006 2,079
32 0,01 0,035 990 | 0,050 >10
33 0,013 1,4 99p | 0,002 0,814
34 0,041 0,093 99q | 0,088 >6
35 0,014 | 0,015 99r 0,136 >10
36 3,8 6,9 99s 0,153 >10
36a 5,5 1%° 100 | 0,019 0,56
37 0,077 2,2 101 0,026 >10
38 0,05 0,022 102 | 0,016 >10
39 0,61 1,6 103 0,018 >10
40 5,2 >10 104 | 0,007 1,3
41 0,032 >10 105 0,122 >10
42 0,032 3,4 106 | 0,182 >10
43 0,685 >10 106a | 0,068 >10
44 1,6 >10 106b | 0,168 7,333
45 0,7 >10 106¢c | 1,090 >10
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mGIuRS | mGluR1 mGIuR5 | mGluR1
Vidu [ ICs ICs, Vidu | 1Cy ICs,
(LM) (uM) (hM) (uM)
46 0,27 2,2 107 0,835 >10
47 0,071 3.4 108 0,018 3,3
48 0,035 2,3 108a 0,091 >10
49 1,3 >10 108b 0,023 1,919
50 0,046 >10 108c 0,115 >10
51 0,035 >10 109 0,01 1,8
52 0,066 >10 110 0,27 >10
53 0,007 >10 110a 0,328 >2
54 0,011 >10 110b 0,758 >10
55 4,9 >10 110c | 72%° >10
56 24%°? 0% * 110d 57%"° >10
57 0,014 4,5 111 0,053 9,3
58 26% ° 8.9 112 0,515 >10
59 23%* 6,5 113 0,12 2,3
60 27%° 15%*° 114 1,6 >10
61 0,345 3,1 115 0,495 >10
62 0,595 1,6 116 0,41 >10
63 0,535 3,2 117 0,035 0,66
64 4,3 >10 118 0,018 >10
65 0,21 L5 119 0,024 2,6
66 0,78 >10 120 0,007 0,89
67 0,715 1,4 121 0,014 0,49
68 1,7 >10 122 0,005 1,1
69 0,02 >10 123 0,003 7
70 0,049 >10 123a 0,012 >2
71 0,027 6,4 123b 0,001 2,342
72 0,275 >10 123¢ 0,008 0,226
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mGIuR5 | mGluR1 mGIuRS5 | mGluR1
Vidu ICsg ICsg Vidu ICs ICs
(uM) (LM) (uM) (uM)
73 3,5 >10 123d 0,011 0,511
74 0,022 1,2 123e 0,056 1,644
75 0,009 0,17 | 123f 0,108 >2
76 0,034 4,2 124 0,005 3.3
77 0,032 73%° 125 0,18 >2
78 0,54 >10 126 0,006 0,712
79 0,13 >10 127 0,007 1,195
80 0,145 >10 128 0,001 0,041
81 0,036 >10 129 0,002 1,5
82 0,072 >10 130 0,027 3,312
&3 0,205 >10 131 0,046 >2
84 0,028 >10 132 0,061 2,068
&5 0,039 1,6 133 0,215 >10
86 0,012 5.9 | 134 0,198 >10
87 0,148 56%*° 135 0,829 >10
88 0,131 47%"° 136 0,019 >2
88a 0,005 24%° 137 0,048 >10
88b 0,020 >2 138 0,079 1,485
88c 0,271 >10 139 0,017 1,103
88d 0,031 >2 140 0,093 >10
88e 0,034 3,881 141 0,026 0,402
88f 0,100 1,953 142 0,273 >2
88g 0,017 0,761 143 0,282 >10

% tic ché & 10pM; ° % trc ché & 2uM

Hai hop chét c¢6 cong thuc (I) dudi day dugc thir nghiém ¢ 10uM trong thu
nghiém ddi khang mGluR5a dugc mo ta & trén va da quan sat thiy kha ning trc ché
thip hon 20%:
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9-clo-2-(5-metyl-1H-pyrazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a] isoquinolin-
5(4H)-on; va,

2-(4-etyl-1H-imidazol-1-y1)-9-(3-hydroxyoxetan-3-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on.
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1. Hop chit c6 cong thire (I):

(Rz)m

@,

hodc muodi cua no, trong dé:

A 12 hé vong mot vong ¢6 niam dén bay canh ngung tu ma c6 thé 1a thom, no hodc
khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir

nito, oxy va luu huynh;

R; la halogen; xyano; nitro; hydroxy; amino; -C(O)H; -C(O)NH,; —X;-Rs; hoic —X,-
Bs;

X; duoc chon tir lién két; cacbonyl; oxy; luu huynh; -S(O)-; -S(0),-; amino, ma c6 thé
dugc thé bang Cy4alkyl; -NH-C(0O)-; -C(0)-NH-; -C(0)-0-; -0-C(0)-; -NH-S(0),-; -
S(O),-NH-; va -NHC(O)NH-;

Rs 1a Cygalkyl; Cihalogenalkyl; Ci¢xyanoalkyl; Cy.¢carboxyalkyl; C;.¢hydroxyalkyl;
Cialkoxy-Cygalkyl;  Calkoxy-Ci4alkoxy-Cigalkyl; C;-jalkylcacbonyl-C_galkyl;
Ci-qalkoxycacbonyl-C.galkyl; C;-salkylcacbonyloxy-Cygalkyl; C,.¢aminoalkyl; C;-
salkylamino-Cyealkyl; di(C;-salkyl)amino-C;¢alkyl; aminocacbonyl-C;galkyl; C;-
salkylaminocacbonyl-Cy_galkyl; di(C-4alkyl)aminocacbonyl-Cy_salkyl; Ci-
salkylcacbonylamino-Cy_salkyl; C,-salkylaminosulfonyl-Cy_galkyl; di(C;-
salkyl)aminosulfonyl-C;ealkyl; C,galkenyl; Cpghalogenalkenyl; C,galkinyl; C,.
¢halogenalkinyl;

X, 14 lién két hodc C,salkylen, trong d6 mdt nguyén tir cacbon ctia Cy_alkylen nay c6

thé duoc thé bing nhém duge chon tur cacbonyl; oxy; luu huynh; -S(O)-; -S(O),-;
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amino, ma c6 thé dugc thé bang C4alkyl; -NH-C(O)-; -C(0)-NH-; -C(O)-O-; -O-
C(0)-; -NH-S(0),-; -S(0),-NH-; va -NHC(O)NH-;

B, 1a hé vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong no
khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va

luu huynh, trong d6 hé vong nay c6 thé 1an luot dugc thé mot hodc nhiéu lan _béng Rs;

mdi Rg doc 1p 1a halogen, hydroxy, xyano, C;4alkyl, C,4halogenalkyl, Ci.4alkoxy,

hodc Cy_shalogenalkoxy; hodc hai Rg trén cling nguyén tir clia vong déu 14 oxo;
mlao, 1,2, 3 hoic 4;

mdi R, dbc lap 1a halogen, xyano, hydroxy, amino, C;_alkyl; Cj.shalogenalkyl; C;.
shydroxyalkyl; Cj4aminoalkyl; Cj.4alkylamino-Cy4alkyl;  di-(C;.4alkyl)amino-Cy.
salkyl;  Cpgalkoxy-Cigalkyl; Cpsalkenyl; C,4halogenalkenyl; C,galkinyl; C,.
shalogenalkinyl; C;.4alkoxy; Ci.halogenalkoxy; C;4alkyl-amino; di-(C;.salkyl)amino
hodc Cj¢xycloalkyl, trong d6 mot nguyén ttr cacbon ctia C;.¢xycloalkyl c6 thé duge
thé bing nguyén t&r oxy va trong d6 Cj.¢xycloalkyl c6 thé duge gén truc tiép vao hé

vong nay hodc thong qua Cj.alkylen hodc oxy;
nlao, 1,2, 3 hoic 4;

mdi R; doc 1ap 1a halogen, xyano, hydroxy, amino, C;.alkyl; C;_shalogenalkyl; C;.
shydroxyalkyl; Cjsaminoalkyl; C;alkylamino-Cy4alkyl; di-(C4alkyl)amino-C;.
salkyl;  Cpaalkoxy-Cigalkyl; C,aalkenyl; Cpshalogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cjalkoxy; C,shalogenalkoxy; Cialkyl-amino; di-(C;.4alkyl)amino
hodc Csexycloalkyl, trong d6 mdt nguyén tir cacbon ciia Csgxycloalkyl ndy c6 thé
dugc thé biang nguyén tir oxy va trong d6 Cs.gxycloalkyl c6 thé dugc gin truc tiép vao

h¢ vong nay hodc thong qua Cyalkylen hoic oxy;

R4 la hydro, halogen, xyano, hydroxy, amino, C,4alkyl; C;shalogenalkyl; C.
shydroxyalkyl; Cj4aminoalkyl; Ci.salkylamino-Ci4alkyl; di-(C;4alkyl)amino-C;.
salkyl;  Cpgalkoxy-Cigalkyl; Chsalkenyl; Cpg4halogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cj.4alkoxy; C,shalogenalkoxy; C;.4alkyl-amino; di-(C;.4alkyl)amino

hodc Cs.gxycloalkyl, trong d6 mot nguyén tir cacbon clia Cs¢xycloalkyl ndy c6 thé
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dugc thé bang nguyén tt oxy va trong d6 Cs¢xycloalkyl nay c6 thé duoc gin truc tiép

vao h€ vong nay hodc thong qua Cjalkylen hoic oxy;

B, 1a hé vong thom nim dén sdu canh, c6 thé chua tir 1 dén 4 nguyén ti khac loai
duge chon tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an lugt duoc thé

mot 14n hodc nhidu 1An béng Ry;
mdi R; doc 1ap 1a:
halogen, xyano, hydroxy, amino,

Cisalkyl; Cishalogenalkyl; C;4hydroxyalkyl; C;.4aminoalkyl; Ci.salkylamino-C;.
salkyl; di-(C.4alkyl)amino-C,_salkyl; C;_4alkoxy-C;_salkyl;

C,.4alkenyl; C, 4halogenalkenyl; C, jalkinyl; C, 4halogenalkinyl;
Ci.salkoxy; Cy.4alkoxy-C;.4alkoxy C;.shalogenalkoxy;
Ci.4alkyl-amino; di-(C;_4alkyl)amino;

C,.4alkoxycacbonyl;

hodc hé vong mot vong ba dén bay canh c6 thé 14 thom, no hogc khong no khong thom
va c6 thé chira tir 1 dn 4 nguyén tir khac loai dwoc chon tir nito, oxy va luu huynh,

trong do hé vong nay cé thé 1an lugt duge thé mot 14n hodc nhiéu 1an béng Rg;

mdi Ry doc 1ap 1a halogen, hydroxy, xyano, C;.4alkyl, C;.4halogenalkyl, C;.salkoxy,

hodc C;4halogenalkoxy; hodc hai Rg trén cling nguyén tir ciia vong déu 1a oxo;

hodc hai R; trén cac nguyén tir ciia vong lién ké cung véi cac nguyén tir ciia vong néu
trén tao thanh h¢ vong khong thom khong no mdt vong c6 nam dén bay canh ngung tu
ma cd thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh,

trong d6 h€ vong nay c6 thé 1an lugt dugc thé mot 14n hodc nhidu 1in béng Ro;

mdi Ry ddc 14p 1a halogen, hydroxy, xyano, Cj4alkyl, C;4halogenalkyl, C;.4alkoxy,

hodc C;_shalogenalkoxy; hodc hai Ry trén cling nguyén tir ciia vong déu 12 oxo.

2. Hop chét ¢6 cong thire (I) theo diém 1, hodc mudi cia no, trong d6 A 1a phenyl.
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3. Hop chét co cdng thire (I) theo diém 1 hodc diém 2, hodc mubi cua no, trong do R
14 —X,-B,, trong d6 X, 1a lién két; B, 1a Cy.gxycloalkyl ma c6 thé dugc thé mot lan
hodc nhiéu 1an bé‘mg Re;

hodc B, 1a hé vong thom nim dén sau canh ma c6 thé chua tir 1 dén 4 nguyén tir khac
loai dugc chon tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an luot dugc
thé mot 1an hodc nhiéu 14n b?lng Rg; mdi Ry doc 1ap 1a halogen, hydroxy, xyano, C;.
salkyl, Cy_shalogenalkyl, C;.4alkoxy, hodc C;.4halogenalkoxy.

4. Hop chét c6 cong thire (1) theo didm bét ky trong s6 cac diém tir 1 dén 3, hogc mudi

cua no, trong d6:
m la 0, 1 hodc 2;

mdi R, doc lap 1a halogen, C4alkyl; C,4halogenalkyl; Cy_4alkoxy; C;.shalogenalkoxy
hodc Cs¢xycloalkyl;

nlao0;va
R4 14 hydro.

5. Hop chit c6 cong thirc (I) theo diém bat ky trong sd cac diém tir 1 dén 4, hogc mubi
clia no, trong d6 B, 1a hé vong thom nam dén squ canh, chira tir 1 dén 4 nguyén tu
khéc loai dugc chon tir nito, oxy va Iwu huynh, trong d6 hé vong nay c6 thé 1an luot
duoc thé mot 14n hodc nhidu 1an béng Ry; va trong 6 mdi R; doc 1ap 1a halogen, C;.
salkyl; Cyhalogenalkyl; Cy4alkoxy-Cy4alkyl, Cy4alkoxy, C,4alkoxy-Ci_salkoxy hoic
Cs.¢xycloalkyl.

6. Hop chét c6 cong thie (1) theo diém 1, hodc mubi ctia né, trong do:
A 1a phenyl;
R; 12 —X,-B,, trong d6 X, 1a lién két;

B, 1 C;.¢xycloalkyl ma c6 thé dugc thé mot 14n hodc nhiéu 1an bang R;
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hodc B, 14 h¢ vong thom nam dén sau canh c6 thé chira tir 1 dén 4 nguyén tir khac loai
duge chon tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an luot dugc thé

mot 1an hodc nhiéu 1an bang Rg;

mdi Rg doc lap l1a halogen, hydroxy, xyano, C;alkyl, Ci.shalogenalkyl, C,4alkoxy,

hodc C;_shalogenalkoxy;
m 13 0, 1 hodc 2;

mdi R, doc 1ap la halogen, C;.alkyl; C;4halogenalkyl; C,_4alkoxy; Cj.4halogenalkoxy
hodc Cs¢xycloalkyl;

nla o0, 1 hoac 2;

mbi R; doc 18p 1a halogen, C,_4alkyl; C_shalogenalkyl; Cy_4alkoxy; C;.shalogenalkoxy
hodc Cs¢xycloalkyl;

Ry 1a hydro, halogen, Cy4alkyl; Cyhalogenalkyl; C;alkoxy; C;.4halogenalkoxy hodc
Cs.¢xycloalkyl;

B, 14 hé vong thom niam dén sau canh, chira tir 1 dén 4 nguyén tr khac loai dugc chon
tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an luot duge thé mot 1an hodc

nhi€u lan bang R+;

va trong dé mdi R; doc 1ap la halogen, C4alkyl; C;.shalogenalkyl; Ci_4alkoxy-C;.
salkyl, C;4alkoxy, C;.4alkoxy-Cy_salkoxy hodc C3¢xycloalkyl.

7. Hop chét c6 cong thirc (I) theo diém 1, trong d6 hop chit nay dugc chon tir nhoém

bao gom:

9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-

on;
9-clo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-clo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(thiophen-2—yl)—9-(triﬂometyl)-7,8-dihydro-[1,4]diazepin0[7,1-a]isoquinolin-5(4H)-

on;
9-metoxy-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-clo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-

on;

9-metoxy-2-(5-metylfuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(2-etylpyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(1-metyl-1H-pyrazol-3-yl)-7, 8-dihydro-[1,4]diazepino[7,1-alisoquinolin-
5(4H)-on;

9-metoxy-2-(3-(2-metoxyetoxy)phenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

10-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on; '

11-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(3-etoxyphenyl)-9-metoxy-7-metyl-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(3-(triflometyl)phenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;
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9-metoxy-2-(4-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1 -ajisoquinolin-5(4H)-

on;

9-metoxy-2-(5-metoxy-2-metylphenyl)-7,8-dihydro-[1,4]diazepino[ 7,1 -a]isoquinolin-
5(4H)-on;

9-flo-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-bromo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5 (4H)-on;

2-(2-(dimetylamino)pyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

2-(5-metylfuran-2-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(1-metyl-1H-pyrazol-3-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-4-yl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(furan-2-y1)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
9-bromo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-iodo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-i0do-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
2-(furan-3-yl)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-iodo-2-(1-isopropyl-1H-pyrazol-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(1-metyl-1H-imidazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-7-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-on;
9-etynyl-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

5-0x0-2-(thiophen-2-yl)-4,5,7,8-tetrahydro-[ 1,4 ]diazepino[7,1-a]isoquinolin-9-

cacbonitril;

2-(1-metyl-1H-pyrazol-3-yl)-5-0x0-4,5,7,8-tetrahydro-[ 1,4 |diazepino[7,1-

alisoquinolin-9-cacbonitril;

2-(3-metoxyphenyl)-9-morpholino-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(1-isopropyl-1H-pyrazol-4-yl)-9-(1H-pyrazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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9-((2-metoxyetoxy)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4] diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(1-metoxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
9-axetyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-on;
2-(3-metoxyphenyl)-9-phenyl-7,8-dihydro-[1,4]diazepino[ 7,1-alisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-yl)-9-(pyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(furan-3-yl)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

2-(2-metoxypyridin-4-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(2-metoxypyridin-4-y1)-7,8-dihydro-[1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-(3-flopyridin-4-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-imidazol-4-yl)-9-(pyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-3-yl)-9-(2-metylpyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on,

(R)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[1,4] diazepino[7,1-

alisoquinolin-5(4H)-on;

(8)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-metoxy-2-(6-o0xo-1,6-dihydropyridin-2-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

9,10-dimetoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(2-o0x0-1,2-dihydropyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-yl)-9-metoxy-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-clo-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(4-(triflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

1-(9-i0do-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino[ 7,1-a]isoquinolin-2-yl)-1H-

imidazol-4-cacbonitril;

2-(4-(hydroxymetyl)-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

metyl  1-(9-iodo-5-ox0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-2-yl)-1H-

imidazol-4-carboxylat;

2-(2,4-dimetyl-1H-imidazol-1-yl)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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etyl 1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-2-y1)-1H-

imidazol-4-carboxylat;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,4]diazepino|[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl-1H-imidazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(furan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-y1)-9-(thiazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-9-(5-metylthiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyrimidin-5-yl)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-3-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(pyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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9-(6-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(thiazol-5-yl)-7,8-dihydro-[ 1,4]diazepino|7, 1 -

aJisoquinolin-5(4H)-on;

2-(4-clo-1H-imidazol-1-y1)-9-(5-flopyridin-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-vinyl-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(4-flophenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(4-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(5-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(oxazol-2-yl)-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

9-etyl-2-(4-isopropyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-xyclobutyl-2-(4-(metoxymetyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclobutyl-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;
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9-xyclopropyl-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1-yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7]naphtyridin-8(9H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2,6-diflopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(isoxazol-5-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-etyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(3-metylisothiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;
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2-(4-etynyl-1H-imidazol-1 -y1)-9-(thiazol-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

ajJisoquinolin-5(4H)-on;

9-(2-flopyridin-3-yl)-2-(4-(oxazol-2-yl)-1H-imidazol-1 -yD)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-1-metyl-9-(3-metylisoxazol- -5-y1)-7,8- d1hydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-5-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6naphtyridin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(tert-butyl)- 1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(tert-butyl)-1H-imidazol- 1-y1)-9-(tetrahydrofuran-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(1-floxyclobutyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

a]isoquinolin-5(4H)-on;
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2-(4-etyl-1H-imidazol-1-yl)-9-(3-flooxetan-3-yl)-7,8-dihydro-[ 1 ,4]diazepino[7, 1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[1,4] diazepino[7,1-

a]isoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[1,4] diazepino(7,1-

alisoquinolin-5(4H)-on;

(8)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-axetyl-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on;

9-axetyl-2-(4-xyclobutyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(xyclopent-1 -en; 1-y1)-2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on; |

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

(S)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7, 8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-propionyl-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on; va

9-(tert-butyl)-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metylthiazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(pyrazin-2-yl1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-y1)-9-(4-metylthiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(4-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-xyclopropyl-10-flo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-5-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-(triflometyl)- 1 H-pyrazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-hydroxypyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-metoxypyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyrimidin-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclobutyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-12-flo-2-(4-(metoxymetyl)- 1 H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-12-flo-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-11-flo-2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-(flometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(R)-9-xyclopropyl-10-flo-2-(4-(1-metoxyetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(6-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-10-flo-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(1-metoxyxyclopropyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(3-hydroxyoxetan-3-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-xyclopropyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(oxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(isoxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2 4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-metoxy-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(triflometyl)-1H-imidazol- 1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(pyridin-4-yl)-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(hydroxymetyl)- | H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on ;

9-xyclopropyl-2-(4-(1-hydroxyxyclopropyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(2-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-(1-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(xyclopropyl(hydroxy)metyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

- 9-xyclopropyl-2-(4-((triflometoxy)metyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-0x0-4,5,7,8-tetrahydro-

[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(6-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4-flopyridin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-isopropoxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on,;
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hodc mudi cta cac hop chat nay.

8. Hop chit theo diém 1, hop chét nay 1a 9-xyclopropyl-10-flo-2-(4-(metoxymetyl)-

1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on

cO cong
thirc sau:

N
Meo/\E\\;
N
—N
\
N" o
; hodc muoi cia no.

9. Hop chét theo diém 1, hop chét nay 1a 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-

flopyridin-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on ¢ cong thirc
sau:

; hodc muoi cia no.

10. Hop chét theo diém 1, hop chét nay 1a 9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-
triazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on c6 cong thirc sau:

; hodc muoi cua no.
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11. Dugc pham chta lugng c6 hiéu qua diéu tri bénh cla hop chét theo diém bét ky
trong sb cac diém tir 1 dén 10, hodc mudi caa no, va mot hodc nhiéu chat mang dugc

dung.

12. Dugc phdm két hop chua lugng c6 hidu qua didu tri bénh cia hop chét theo diém
bét ky trong s6 cac diém tr 1 dén 10, hodc mudi cia no, va mét hodc nhiéu chit co
hoat tinh diéu tri bénh dugc chon tir nhdom bao gém chét uc ché dopa decarboxylaza,
chit @c ché catechol-O-metyl transferaza, chit chu van dopamin, chit @e ché
monoamin oxidaza-B, chét gay tiét adrenalin, chit dé diéu trj réi loan tic nghén phdi,
chit chen beta, chit dbi khang thu thé alpha-adrenalin, chét dbi khang angiotensin II,
chit khang cholinergic, chit khang cholinesteraza, chit chéng suy nhuoc, chit khéng
viém, chét chéng thép khép, chét chéng dau nira diu, chit giai lo 4u, barbiturat, dan

Xuét barbiturat, belladonna alkaloit, amin bac ba va dan xuét benzothiazepin.

13. Hop chét ¢6 cong thire (1):

(Rz)m

R, (R,

@,
hodc mudi dugc dung cta no, trong do:

A 13 hé vong mot vong ¢6 nim dén bay canh ngung tu ma c6 thé 1a thom, no hodc
khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dwoc chon tir

nito, oxy va luu huynh;

R; 1a halogen; xyano; nitro; hydroxy; amino; -C(O)H; -C(O)NH,; —X;-Rs; hodc —X,-
B»;

X, dugc chon tir lién két; cacbonyl; oxy; luu huynh; -S(O)-; -S(0),-; amino, ma c6 thé
dugc thé bang C4alkyl; -NH-C(O)-; -C(0)-NH-; -C(0)-O-; -0O-C(0)-; -NH-S(0),-; -
S(0),-NH-; va -NHC(O)NH-;
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Rs 1a Cyealkyl; C;ghalogenalkyl; C¢xyanoalkyl; C.scarboxyalkyl; C,¢hydroxyalkyl;
Ci4alkoxy-Cigalkyl; Cjalkoxy-Cj4alkoxy-Csalkyl; Ci-salkylcacbonyl-C_galkyl;
Ci-qalkoxycacbonyl-Cygalkyl; Ci-jalkylcacbonyloxy-C;salkyl; Ci.saminoalkyl; C;-
salkylamino-Cyalkyl; di(C;-4alkyl)amino-C,_galkyl; aminocacbonyl-Csalkyl; C;-
salkylaminocacbonyl-C;_salkyl; di(C;-4alkyl)aminocacbonyl-C_salkyl; Ci-
salkylcacbonylamino-Cy_galkyl; C-salkylaminosulfonyl-Cy_galkyl; di(Cy-
salkyl)aminosulfonyl-Cy¢alkyl; C,ealkenyl; C,¢halogenalkenyl; Cyealkinyl; C,.
¢halogenalkinyl; |

X, 14 lién két hodic Cysalkylen, trong d6 mot nguyén tir cacbon cia Cjzalkylen nay c6
thé duoc thé béng nhém duge chon tir cacbonyl; oxy; luu huynh; -S(0)-; -S(O),-;
amino, ma c6 thé duge thé bang Cjalkyl; -NH-C(O)-; -C(O)-NH-; -C(0)-O-; -O-
C(O)-; -NH-S(0);,-; -S(0),-NH-; va -NHC(O)NH-;

B, 12 h¢ vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hodc khong no
khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai duogc chon tir nito, oxy va

luu huynh, trong d6 hé vong nay cé thé 1an lugt dugc thé mot hodc nhidu 1an bang Rg;

mdi R¢ doc lap l1a halogen, hydroxy, xyano, C;.salkyl, C;4halogenalkyl, C;.4alkoxy,

hoic C;.4halogenalkoxy; hodc hai Re trén ciing nguyén tir ciia vong déu 14 oxo;
mlao, 1, 2, 3 hoic 4;

mdi R, doc 1ap 1a halogen, xyano, hydroxy, amino, C;4alkyl; Cj4halogenalkyl; C;.
shydroxyalkyl; Cj4aminoalkyl; Cj.4alkylamino-Cialkyl; di-(C;.4alkyl)amino-C;.
salkyl;  Cpgalkoxy-Cisalkyl; C,aalkenyl; C,shalogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cj.4alkoxy; Cj_shalogenalkoxy; C;.4alkyl-amino; di-(C,.4alkyl)amino
hodc Csexycloalkyl, trong d6 mt nguyén tir cacbon ctia Cs_¢xycloalkyl c6 thé dugc
thé bang nguyén tir oxy va trong d6 Cs.¢xycloalkyl ¢6 thé duge gin truc tiép vao hé

vong ndy hodc thong qua Cjalkylen hodc oxy;
nla0, 1,2, 3 hoac 4;

mdi Ry doc lap 1a halogen, xyano, hydroxy, amino, Cjalkyl; C,4halogenalkyl; C;.
shydroxyalkyl; Cj4aminoalkyl; Cj.alkylamino-Cq4alkyl; di-(Ci4alkyl)amino-C;.
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salkyl;  Cjalkoxy-Ci4alkyl; C,.salkenyl; C,4halogenalkenyl; C,4alkinyl; C,.
shalogenalkinyl; C;_4alkoxy; Cj.halogenalkoxy; C;.salkyl-amino; di-(Cy_4alkyl)amino
hogc Csexycloalkyl, trong d6 mdt nguyén tir cacbon clia Cs.gxycloalkyl ndy c6 thé
dugc thé bang nguyén ti oxy va trong d6 Cs¢xycloalkyl c6 thé duoc gin truc tiép vao

h€ vong nay hoéc thong qua Cjalkylen hodc oxy;

R4 1& hydro, halogen, xyano, hydroxy, amino, Cj.alkyl; Cj.4halogenalkyl; C;.
shydroxyalkyl; C;4aminoalkyl; C;_4alkylamino-C_4alkyl; di-(C;_4alkyl)amino-C,.
salkyl;  Cjialkoxy-Cialkyl; C,.salkenyl; C,.4halogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; C;.4alkoxy; Cj.shalogenalkoxy; C;.alkyl-amino; di-(Cy_4alkyl)amino
hodc Csexycloalkyl, trong d6 mot nguyén tir cacbon cta Cs¢xycloalkyl nay c6 thé
dugc thé bang nguyén ti oxy va trong d6 Cs.¢xycloalkyl ndy c6 thé duge gin truc tiép

vao h¢ vong nay hodc thong qua Cy.alkylen hodc oxy;

B; 1a hé vong thom nim dén séu canh, c6 thé chira tr 1 dén 4 nguyén tir khac loai
dugc chon tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an lugt duge thé

mot 1an hoic nhiéu 1an b%mg R7;
mdi R; ddc 1ap la:
halogen, xyano, hydroxy, amino,

Cisalkyl; Cjshalogenalkyl; C;shydroxyalkyl; Cjjsaminoalkyl; C,4alkylamino-C;.
salkyl; di-(Cy_salkyl)amino-C,_salkyl; C;4alkoxy-C;_salkyl;

C,.qalkenyl; C,_4halogenalkenyl; C, salkinyl; C, 4halogenalkinyl;
Ci4alkoxy; C;.salkoxy-C;.4alkoxy Cy_4shalogenalkoxy;
C.qalkyl-amino; di-(C;_4alkyl)amino;

C;.4alkoxycacbonyl;

hodc hé vong mot vong ba dén bay canh c6 thé 1a thom, no hoic khong no khong thom
va c6 thé chira tir 1 dén 4 nguyén tr khac loai dugc chon tir nito, oxy va luu huynh,

trong d6 hé vong nay co thé 14n luot dugc thé mot 1an hoic nhiéu 14n béng Rg;
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mdi Ry doc lap 1a halogen, hydroxy, xyano, Cj_alkyl, C,.shalogenalkyl, Cy_alkoxy,

hodc C_shalogenalkoxy; hodc hai Rg trén cing nguyén tit ctia vong déu 1a oxo;

hogc hai R; trén cdc nguyén tir ctia vong lién ké cung véi cc nguyén tir ctia vong néu
trén tao thanh h¢ vong khong thom khong no mdt vong ¢6 ndm dén bay canh ngung tu
ma c6 the chtra tir 1 den 4 nguyén t khac loai dwgc chon tir nito, oxy va luu huynh,

trong d6 hé vong nay c6 thé 1an luot dugc thé mot 14n hodc nhiéu 1an b%lng Ro;

mdi Ry doc lap 1a halogen, hydroxy, xyano, Cy4alkyl, C;shalogenalkyl, C,.4alkoxy,

hodc C;.shalogenalkoxy; hodc hai Ry trén cung nguyén tir clia vong déu 1a oxo;
trong d6, hop chit nay dugc sir dung 1am thubc.

14. Hop chét c6 cong thirc (I):

(Re),

hodc muoi cua nd, trong do:

A 1a h¢ vong mot vong c6 nim dén bay canh ngung tu ma c6 thé 1a thom, no hoéc
khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tur

nito, oxy va luu huynh;

R1 14 halogen; Xxyano; nitro; hydroxy; amino; -C(O)H; -C(O)NH,; —X;-Rs; hoic —X,-
B,;

X; dugc chon tir lién két; cacbonyl; oxy; Iwu huynh; -S(O)-; -S(0),-; amino, ma c6 thé
duge thé bang Cy_alkyl; -NH-C(O)-; -C(O)-NH-; -C(0)-O-; -O-C(0)-; -NH-S(O),-; -
S(O),-NH-; va -NHC(O)NH-;

Rs 1a Cygalkyl; Cy.ghalogenalkyl; C;.¢xyanoalkyl; Cy¢carboxyalkyl; C;.¢hydroxyalkyl;
Ciqalkoxy-Cyealkyl; Cjalkoxy-Cisalkoxy-Cigalkyl; Cj-salkylcacbonyl-C_galkyl;
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Ci-salkoxycacbonyl-C;_¢alkyl; Ci-salkylcacbonyloxy-C.alkyl; Ci.saminoalkyl; C;-
salkylamino-Cy_galkyl; di(C,-4alkyl)amino-C_galkyl; aminocacbonyl-Cygalkyl; C;-
salkylaminocacbonyl-Cy_¢alkyl; di(C,-4alkyl)aminocacbonyl-C;_salkyl; Ci-
salkylcacbonylamino-C_salkyl; Ci-salkylaminosulfonyl-C;_salkyl; di(C;-
salkyl)aminosulfonyl-Cy¢alkyl; C,alkenyl; Cj.ghalogenalkenyl; C,galkinyl; C,.
ghalogenalkinyl;

X, 1a lién két hogic Cysalkylen, trong d6 mot nguyén tir cacbon cuia Cysalkylen nay c6
thé duoc thé bing nhém dugc chon tir cacbonyl; oxy; luu huynh; -S(O)-; -S(O),-;
amino, ma c6 thé duge thé bang Cy4alkyl; -NH-C(0)-; -C(O)-NH-; -C(0)-0-; -O-
C(0)-; -NH-S(0),-; -S(0),-NH-; va -NHC(O)NH-;

B, 12 hé¢ vong mot vong c6 ba dén bay canh ma c6 thé 1a thom, no hoéc khong no
khong thom va c6 thé chua tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va

luu huynh, trong d6 hé vong nay c6 thé 1an luot duoc thé mot hodic nhidu 1an bang Rg;

mdi Rg doc lap 1a halogen, hydroxy, xyano, C;.4alkyl, C;.shalogenalkyl, Ci.4alkoxy,

hodc Cy.4halogenalkoxy; hodc hai R¢ trén cung nguyén tir ctia vong déu 12 oxo:
mlao, 1,2, 3 hoic 4;

mdi R, ddc 18p 1a halogen, xyano, hydroxy, amino, Cj4alkyl; Cy4halogenalkyl; C;.
shydroxyalkyl; Cjsaminoalkyl; C,.4alkylamino-Cy.4alkyl; di-(C4alkyl)amino-C,.
salkyl;  Cpgalkoxy-Cigalkyl; Cpgalkenyl; C,4halogenalkenyl; Csjalkinyl; C,.
shalogenalkinyl; Cjalkoxy; Cjshalogenalkoxy; C;4alkyl-amino; di-(C;4alkyl)amino
hodc Csgxycloalkyl, trong d6 mdt nguyén tir cacbon cia Csgxycloalkyl ¢6. thé dugc
thé bang nguyén tir oxy va trong d6 Cj.exycloalkyl ¢ thé dugc gén truc tiép vao hé

vong nay hodc thong qua C;,alkylen hodc oxy;
nlao0, 1,2, 3 hoac 4;

mdi Ry doc l4p la halogen, xyano, hydroxy, amino, Cjsalkyl; C,shalogenalkyl; C,.
shydroxyalkyl; Cj4aminoalkyl; Cjsalkylamino-Cyalkyl; di-(C;.4alkyl)amino-C;.
salkyl;  Cy4alkoxy-Cigalkyl; C,galkenyl; C,shalogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cjalkoxy; Cyshalogenalkoxy; C;.4alkyl-amino; di-(C;.4alkyl)amino
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hodc Csgxycloalkyl, trong d6 mot nguyén tir cacbon cia Cs.exycloalkyl nay c6 thé
dugc thé bing nguyén ti oxy va trong d6 Cs.¢xycloalkyl c6 thé duge gin truc tiép vao

hé vong nay hoéc théng qua Calkylen hoic oxy;

R4 13 hydro, halogen, xyano, hydroxy, amino, C.salkyl; C1_4ha10genalkyl; Cy.
shydroxyalkyl; Cj_jaminoalkyl; Cialkylamino-C; 4alkyl;  di-(C,4alkyl)amino-C;.
salkyl; | C1_4alkoxy-C1_4alkyl; Cyqalkenyl; C,shalogenalkenyl; C,jalkinyl; C,.
shalogenalkinyl; Cj4alkoxy; C;.4halogenalkoxy; Ci.alkyl-amino; di-(C;_4alkyl)amino
hogc Cj.exycloalkyl, trong d6 mot nguyén tir cacbon cua Cs.xycloalkyl nay c6 thé
dugc thé bang nguyén tir oxy va trong d6 Cs_¢xycloalkyl nay c6 thé dugc gin truc tiép

vao hé vong nay hodc théng qua C.,alkylen hoic oxy;

B, 1a hé vong thom nam dén sdu canh, c6 thé chta tir 1 dén 4 nguyén t&r khac loai
dugc chon tir nito, oxy va luu huynh, trong d6 hé vong nay c6 thé 1an lugt dugc thé

mot 14n hogc nhiéu Iin bing Ry;
mdi R; doc 1ap la:
halogen, xyano, hydroxy, amino,

Ciaalkyl; Cjshalogenalkyl; C;.4hydroxyalkyl; C;.4aminoalkyl; Ci.4alkylamino-C;.
salkyl; di-(Cy_4alkyl)amino-C;.4alkyl; C_4alkoxy-C,_4alkyl;

Cy.4alkenyl; Cy_4halogenalkenyl; C,_4alkinyl; C,4halogenalkinyl;
Ci.4alkoxy; C;.4alkoxy-C;.4alkoxy Cishalogenalkoxy;
C.salkyl-amino; di-(C;_salkyl)amino;

C.salkoxycacbonyl;

ho#c hé vong mdt vong ba dén bay canh c6 thé 1a thom, no hoic khong no khoéng thom
va ¢6 thé chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh,

trong d6 h¢ vong nay ¢6 thé 1an luot dugc thé mot 1an hoic nhiéu 14n béng Rg;

mdi Ry doc 14p 1a halogen, hydroxy, xyano, C;4alkyl, C;shalogenalkyl, Ci.4alkoxy,

hodc C;_4halogenalkoxy; hodc hai Rg trén cuing nguyén tit ctia vong déu 14 oxo;
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hodc hai Ry trén cac nguyén tir cia vong lién ké cung véi cac nguyén tir clia vong néu
trén tao thanh h¢ vong khong thom khong no mdt vong c6 ndm dén bay canh ngung tu
ma co6 th€ chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nito, oxy va luu huynh,

trong d6 hé vong nay cé thé 1an lugt duge thé mot 1an hoic nhiéu 1an b.;ing Ro;

mdi Ry doc 14p 1a halogen, hydroxy, xyano, Ci.alkyl, Cy4halogenalkyl, C;jalkoxy,

hodc C;.4halogenalkoxy; hodc hai Ry trén cling nguyén tir ctia vong déu 1a oxo;

trong d6, hop chit nay dugc sir dung dé ngan ngira, diéu tri hodic 1am chim su tién
trién cta cac rdi loan duge chon tir rbi loan van dong giy ra bdi L-dopa trong diéu tri
bénh Parkinson (PD-LID), hdi chimng nhiém séc thé X d& gay, rdi loan 4m anh cudng

ché va céc roi loan lién quan dén co chat.

15. Hop chét c6 cong thure (I11):

(Re)

R
A ®h ),

hodc muoi cda no, trong d6 A, Ry, m, R3, n va R4 1a nhu dugc xac dinh theo diém 1, va

X 1a halogen; hodc

hop chét ¢6 cong thirc (V):

(Ro)m

R
XA ( 3)n (V),

hodc mudi cda nd, trong d6 A, R,, m, Rz, n va R4 1a nhu dugce xac dinh theo diém 1, va

X4 la halogen; hodc
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hop chét c6 cong thie (VI):

(Re)m

R
o B,

hodc mudi cla no, trong d6 A, R,, m, Rz, n va R4 1a nhu dugce xac dinh theo diém 1, va

X4 la halogen; hoic

hop chét c6 cong thue (VIII):

(Re)m

1 Foh v,

hodc mudi cia no, trong d6 A, Ry, m, Rs, n va R4 13 nhu duge x4c dinh theo diém 1, va
R; 1a Cyealkyl; Cyghalogenalkyl; Cy¢xyanoalkyl; C¢carboxyalkyl; Ci¢hydroxyalkyl;
Ci.qalkoxy-Cyealkyl; Cj4alkoxy-Cj4alkoxy-Cialkyl; Ci-4alkylcacbonyl-Cysalkyl;
Ci-salkoxycacbonyl-Cy.galkyl; Ci-salkylcacbonyloxy-Cy.ealkyl; Cigaminoalkyl; C;-
salkylamino-Cy_galkyl; di(C;-salkyl)amino-Cyalkyl; aminocacbonyl-Cgalkyl; C;-
salkylaminocacbonyl-C_galkyl; di(Cy-4alkyl)aminocacbonyl-C_galkyl; Ci-
salkylcacbonylamino-C_galkyl; Ci-4alkylaminosulfonyl-Cy_galkyl; di(Cy-
salkyl)aminosulfonyl-C;ealkyl; C,galkenyl; C,ghalogenalkenyl, C,.salkinyl; C,.
shalogenalkinyl; hodc h¢ vong mdt vong ba dén b4y canh ma co thé 1a thom, no hoéac
khong no khong thom va cé thé chira tir 1 dén 4 nguyén tir khac loai duge chon tir
nito, oxy va luu huynh, trong d6 hé vong nay duoc gin két qua nguyén tir cacbon, va

trong do h¢ vong nay co thé 1an luot duge thé mot 1an hodc nhiéu 1an béng R¢; mdi R
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ddc 1ap la halogen, hydroxy, xyano, C,_4alkyl, Cihalogenalkyl, C;4alkoxy, hodc C;.

shalogenalkoxy; hodc hai Re trén ciing nguyén tir ctia vong déu 13 oxo; hodc

hop chét c¢6 cong thirc (IX):

(Rz)m

S )

hodc mudi cua no, trong d6 A, R,, m, R3, n va Ry 14 nhu dugce xac dinh theo diém 1, va
R la Cygalkyl; Cy.¢halogenalkyl; Cy¢xyanoalkyl; Ci.scarboxyalkyl; Cy_hydroxyalkyl;
Ciqalkoxy-Cigalkyl; Cj.4alkoxy-Cisalkoxy-C;.salkyl; C,-salkylcacbonyl-C;_galkyl;
C,-salkoxycacbonyl-Cy_galkyl; Ci.alkylcacbonyloxy-Cj.ealkyl; Cygaminoalkyl; C;-
salkylamino-Cjalkyl; di(C,.salkyl)amino-C_galkyl; aminocacbonyl-C;_galkyl; C;-
salkylaminocacbonyl-C_salkyl; di(C.salkyl)aminocacbonyl-C_salkyl; Ci-
salkylcacbonylamino-C_¢alkyl; Cj.salkylaminosulfonyl-Cy_galkyl; di(C;-
salkyl)aminosulfonyl-C;.galkyl; Csalkenyl; C,ghalogenalkenyl; Crealkinyl; C,.
shalogenalkinyl; hoac h¢ vong mot vong ba dén bay canh ma c6 thé 1a thom, no hoic-
khong no khong thom va c6 thé chira tir 1 dén 4 nguyén tir khéc loai dugc chon tir
nito, oxy va luu huynh, trong d6 hé vong nay dwgc gin két qua nguyén tir cacbon, va
trong d6 hé vong nay c6 thé 1an luot dugc thé mdt 14n hodc nhiéu 14n béng Rg; mdi R
ddc lap la halogen, hydroxy, xyano, Cy4alkyl, C;4halogenalkyl, Ci.4alkoxy, hodc C;.

shalogenalkoxy; hodc hai R¢ trén cing nguyén tit ctia vong déu 14 oxo.

16. Hop chét co cong thire (I):
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(Rz)m

trong d6 hgp chit nay dwoc chon tir nhém bao gbm:

9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
9-clo-2-(thiophen-2-y1)-7,8-dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
9-clo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(thiophen-2-yl)-9-(triflometyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
9-metoxy-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-clo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metylfuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(2-etylpyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
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9-metoxy-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(3-(2-metoxyetoxy)phenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1 -a]isoquinolin-
5(4H)-on;

10-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on;

11-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-a]isoquinolin-
5(4H)-on;

2-(3-etoxyphenyl)-9-metoxy-7-metyl-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(3-(triflometyl)phenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metoxy-2-metylphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-flo-2-(thiophen-2-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-bromo-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(2-(dimetylamino)pyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(5-metylfuran-2-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;
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2-(1-metyl-1H-pyrazol-3-y1)-9-morpholino-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(furan-2-yl)-9-(pyridin-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4 H)-

on;
9-bromo-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1 -a]isoquinolin—5(4H)-on;
9-i0do-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-iodo-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-iodo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;
2-(furan-3-yl)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-iodo-2-(1-isopropyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(1-metyl-1H-imidazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazin-7-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[ 1 ,4]diazepino[7, 1-alisoquinolin-5(4H)-on;
9-etynyl-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5 (4H)-on;

5-0x0-2~(thiophen-2-yl)-4,5,7,8-tetrahydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-9-

cacbonitril;

2-(1-metyl-1H-pyrazol-3-yl)-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-9-cacbonitril;

2-(3-metoxyphenyl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino|7,1-a]isoquinolin-
5(4H)-on;

2-(1-isopropyl-1H-pyrazol-4-yl)-9-(1H-pyrazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-((2-metoxyetoxy)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1 ,4]diazepino[7; 1-

aJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(1-metoxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

alisoquinolin-5(4H)-on;
9-axetyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
2-(3-metoxyphenyl)-9-phenyl-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-y1)-9-(pyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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2-(furan-3-yl)-9-(pyridin-4-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

2-(2-metoxypyridin-4-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(3-flopyridin-4-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-imidazol-4-yl)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-3-y1)-9-(2-metylpyridin-4-yl)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on,

(R)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(S)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-metoxy-2-(6-o0xo-1,6-dihydropyridin-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9,10-dimetoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(2-0x0-1,2-dihydropyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-yl)-9-metoxy-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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9-clo-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1 -alisoquinolin-
5(4H)-on;

9-i0do-2-(4-(triflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4] diazepino[7,1-

aJisoquinolin-5(4H)-on;

1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-2-yl)- 1H-

imidazol-4-cacbonitril;

2-(4-(hydroxymetyl)-1H-imidazol- 1-y1)-9-iodo-7,8-dihydro-[ 1 ,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

metyl  1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[1,4]diazepino[7,1 -alisoquinolin-2-yl)-1H-

imidazol-4-carboxylat;

2-(2,4-dimetyl-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

etyl 1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-alisoquinolin-2-yl)-1H-

imidazol-4-carboxylat;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl- 1H-pyrazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl- 1 H-imidazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

-262-



21607

2-(4-etyl-1H-imidazol-1-y1)-9-(furan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)- 1H-imidazol- 1-y1)-9-(thiazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(5-metylthiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyrimidin-5-yl)-7,8-dihydro-[ 1,4]diazepino[7, 1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-3-yl)-7,8-dihydro-[ 1,4]diazepino[7, 1-

aJisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-clo-1H-imidazol-1-y1)-9-(5-flopyridin-3-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-vinyl-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(4-flophenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(4-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(oxazol-2-yl)-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

9-etyl-2-(4-isopropyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-propyl-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-xyclobutyl-2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[ 7, 1-

ajisoquinolin-5(4H)-on;

9-xyclobutyl-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1-yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7naphtyridin-8(9H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2,6-diflopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(isoxazol-5-yl)-7,8-dihydro- [1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(thiazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a)isoquinolin-5(4H)-on;

2-(3-etyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-[1,4] diazepino[7,1-

alJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-metylisothiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-etynyl- 1H-imidazol-1 -yD)-9-(thiazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(2-flopyridin-3-yl)-2-(4-(oxazol-2-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-1-metyl-9-(3-metylisoxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-5-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

2-(4-etyl-1H-imidazol- 1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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(R)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(5)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

(R)-2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(1-floxyclobutyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(3-flooxetan-3-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-yl)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

(S)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-axetyl-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-axetyl-2-(4-xyclobutyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
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(R)-2-(4-(1-metoxyetyl)-1H-imidazol- 1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(5)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(xyclopent-1-en-1-yl)-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-metoxyetyl)- 1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(S)-9-xyclopropyl-2-(4-(1-metoxyetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-propionyl-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on; va

9-(tert-butyl)-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl1)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-metylthiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-y1)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-yl)-9-(4-metylthiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(4-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(4-(metoxymetyl)- 1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-(triflometyl)- 1 H-pyrazol-5-y1)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-hydroxypyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-metoxypyridin-3-yl)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyrimidin-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclobutyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-12-flo-2-(4-(metoxymetyl)- | H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-12-flo-2-(4-(1-metoxyetyl)- 1 H-imidazol- 1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-11-flo-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)- IH-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(flometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

(R)-9-xyclopropyl-10-flo-2-(4-(1-metoxyetyl)- 1 H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(6-flopyridin-3-y1)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-10-flo-9-(2-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-(6-flopyridin-3-yl)-2-(4-(1-metoxyxyclopropyl)-1H-imidazol-1 -yD)-7, 8-dihydr0-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(pyrazin-2-yl)-7,8-dihydro-[1,4] diazepino([7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(3-hydroxyoxetan-3-yl)-1H-imidazol-1 -y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol- 1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1~

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-xyclopropyl-1H-imidazol- 1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6 naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-
a][2,6]naphtyridin-5(4H)-on; |

9-xyclopropyl-2-(4-(oxazol-5-yl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(isoxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-metoxy-1H-imidazol-1-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(triflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4] diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(pyridin-4-yl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(hydroxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on ;

9-xyclopropyl-2-(4-(1-hydroxyxyclopropyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(2-hydroxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-hydroxyetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(xyclopropyl(hydroxy)metyl)- IH-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-((triflometoxy)metyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-0x0-4,5,7,8-tetrahydro-

[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-yl)-9-(6-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-3 -xycloprdpyl- 1H-1,2,4-triazol-1-yl)-9-(4-flopyridin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-isopropoxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
hodc mubi cia céac hop chét nay,
dé st dung lam thudc.

17. Hop chét c6 cong thire (I):

(Ro)m

trong d6 hop chét nay dugc chon tir nhém bao gbm:

9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-clo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-clo-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-on;

2-(thiophen-2-y1)-9-(triflomety1)-7,8-dihydro-[1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-

on;
9-metoxy-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-clo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metylfuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(6-metoxypyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(2-etylpyridin-4-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on; '

9-metoxy-2-(3-(2-metoxyetoxy)phenyl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

10-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

11-clo-9-metoxy-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(3-etoxyphenyl)-9-metoxy-7-metyl-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;
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9-metoxy-2-(3-(triflometyl)phenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7, l-a]isoquinolin-5(4H)-

on;

9-metoxy-2-(5-metoxy-2-metylphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-flo-2-(thiophen-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-bromo-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-a]isoquinolin-5(4H)-on;

2-(2-(dimetylamino)pyridin-4-yl)-9-metoxy-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on; '

2-(5-metylfuran-2-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(1-metyl-1H-pyrazol-3-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-pyrazol-4-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(2-hydroxypropan-2-yl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(furan-2-yl)-9-(pyridin-4-yl1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4 H)-

on;

9-bromo-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-i0do-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1 -a]isoquinolin-5(4H)-on;

9-iodo-2-(1-metyl- 1H-pyrazol-3-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1 -alisoquinolin-
5(4H)-on;

9-i0odo-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1 -a]isoquinolin-5(4H)-

on;
2-(furan-3-yl)-9-iodo-7,8-dihydro-[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-iodo-2-(1-isopropyl-1H-pyrazol-4-yl)-7,8-dihydro-[1,4]diazepino[7,1 -alisoquinolin-
5(4H)-on;

9-i0do-2-(1-metyl-1H-imidazol-4-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(4-metyl-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-7-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-etyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
9-etynyl-2-(thiophen-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

5-oxo-2-(thiophen-2-yl)-4,5,7,8-tetrahydro-[1,4]diazepino[7,1-a]isoquinolin-9-

cacbonitril;

2-(1-metyl-1H-pyrazol-3-yl)-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-9-cacbonitril;

2-(3-metoxyphenyl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(1-isopropyl-1H-pyrazol-4-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

aJisoquinolin-5(4H)-on;
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9-((dimetylamino)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-((2-metoxyetoxy)metyl)-2-(3-metoxyphenyl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(hydroxymetyl)-2-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alJisoquinolin-5(4H)-on;

9-(1-metoxyetyl)-2-(1-metyl-1H-pyrazol-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
9-axetyl-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-aisoquinolin-5(4H)-on;
2-(3-metoxyphenyl)-9-phenyl-7,8-dihydro-[ 1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(2-metoxypyridin-4-yl)-9-(pyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

2-(furan-3-yl)-9-(pyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-5(4H)-

on;

2-(2-metoxypyridin-4-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(2-metoxypyridin-4-y1)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-(3-flopyridin-4-yl)-2-(2-metoxypyridin-4-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(1-metyl-1H-imidazol-4-yl)-9-(pyridin-4-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;
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2-(1-metyl-1H-pyrazol-3-y1)-9-(2-metylpyridin-4-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1 ,4]diazepino[7,1-

alisoquinolin-5(4H)-on,

(R)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

(5)-2-(3-metoxyphenyl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-metoxy-2-(6-0xo-1,6-dihydropyridin-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

9,10-dimetoxy-2-(3-metoxyphenyl)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-metoxy-2-(2-0x0-1,2-dihydropyridin-4-y1)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-yl)-9-metoxy-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-clo-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-i0do-2-(4-(triflometyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4 ]diazepino[7,1- |

aJisoquinolin-5(4H)-on;

1-(9-i0do-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-2-y1)-1H-

imidazol-4-cacbonitril;

2-(4-(hydroxymetyl)-1H-imidazol-1-yl)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

metyl  1-(9-iodo-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2-yl)-1H-

imidazol-4-carboxylat;
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2-(2,4-dimetyl-1H-imidazol-1-y1)-9-iodo-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

etyl 1-(9-i0do-5-0x0-4,5,7,8-tetrahydro-[ 1,4]diazepino[7,1-a]isoquinolin-2-y1)- 1H-

imidazol-4-carboxylat;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(1H-pyrazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-morpholino-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-yl)-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-isopropyl-1H-imidazol-1-y1)-9-(1-metyl- IH-imidazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(oxazol-2-yl)-7,8-dihydro-[1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(furan-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-y1)-9-(thiazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-y1)-9-(5-metylthiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(pyrimidin-5-y1)-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(pyridin-3-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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2-(4-metyl-1H-imidazol-1-yl)-9-(pyridin-4-y1)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-y1)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1~

aJisoquinolin-5(4H)-on;

2-(4-clo-1H-imidazol-1-y1)-9-(5-flopyridin-3-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(2-metoxyetyl)- | H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-vinyl-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-yl)-9-(4-flophenyl)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(4-metyloxazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1 -yl)-9-(5-mety.loxazol-Z-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(oxazol-2-yl)-1H-imidazol-1-y1)-9-propyl-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-etyl-2-(4-isopropyl-1H-imidazol- 1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-propyl-7,8-dihydro-[ 1,4]diazepino[ 7,1-a]isoquinolin-
5(4H)-on;

9-xyclobutyl-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;
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9-xyclobutyl-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

4-(6-flopyridin-3-yl)-11-(4-isopropyl-1H-imidazol-1-yl)-5,6-dihydro-
[1,4]diazepino[1,7-h][1,7]naphtyridin-8(9H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7, 1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-flopyridin-3-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2,6-diflopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(isoxazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol- 1-y1)-9-(thiazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-etyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-[ 1,4 ]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2 4-triazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(3-metylisothiazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-2-yl)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

2-(4-etynyl-1H-imidazol-1-yl)-9-(thiazol-4-y1)-7,8-dihydro-[1,4]diazepino[7,1-

ajisoquinolin-5(4H)-on;

9-(2-flopyridin-3-yl)-2-(4-(oxazol-2-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-1-metyl-9-(3-metylisoxazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(oxazol-5-yl)-7,8-dihydro-[ 1,4 ]diazepino[ 7, 1-

alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-etyl-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(tert-butyl)-1H-imidazol-1-y1)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(tert-butyl)-1H-imidazol- 1-yl)-9-(tetrahydrofuran-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(S)-2-(4-(tert-butyl)-1H-imidazol-1-yl)-9-(tetrahydrofuran-2-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;
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2-(4-etyl-1H-imidazol-1-y1)-9-(1-floxyclobutyl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(3-flooxetan-3-yl)-7,8-dihydro-[1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(R)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

(S)-2-(4-etyl-1H-imidazol-1-y1)-9-(1-hydroxyetyl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-axetyl-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[7,1-a]isoquinolin-
5(4H)-on;

9-axetyl-2-(4-xyclobutyl-1H-imidazol-1-yl)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

(S)-2-(4-(1-metoxyetyl)-1H-imidazol-1-y1)-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(xyclopent-1-en-1-yl)-2-(4-(metoxymetyl)-1H-imidazol- 1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-(metoxymetyl)-1H-imidazol-1-yl)-9-(prop-1-en-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
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(8)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)- 1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-yl)-9-propionyl-7,8-dihydro-[1,4]diazepino[7,1-

alisoquinolin-5(4H)-on; va

9-(tert-butyl)-2-(4-(metoxymetyl)- IH-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(3-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(3 -ﬂ.opyridin-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(thiazol-5-y1)-7,8-dihydro-[ 1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-metylthiazol-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(pyrazin-2-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol- 1-y1)-9-(thiazol-2-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(2-metoxyetyl)-1H-imidazol-1-yl)-9-(thiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-y1)-9-(4-metylthiazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-(etoxymetyl)-1H-imidazol-1-yl)-9-(thiazol-2-yl)-7,8-dihydro-[1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;
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2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(4-flopyridin-3-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(4-(metoxymetyl)- | H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(2-metyloxazol-5-y1)-7,8-dihydro-[1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(3-(triflometyl)- 1 H-pyrazol-5-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-hydroxypyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-metoxypyridin-3-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(1H-pyrazol-3-yl)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(2-flopyrimidin-5-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2-flopyridin-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclobutyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino|7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-12-flo-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

(R)-9-xyclopropyl-12-flo-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-11-flo-2-(4-(metoxymetyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-(diflometyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(flometyl)- 1H-imidazol-1-y1)-7,8-dihydro-[1,4]diazepino[ 7, 1-

aJisoquinolin-5(4H)-on;

(R)-9-xyclopropyl-10-flo-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(6-flopyridin-3-yl)-2-(3-metyl-1H-1,2 4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-xyclopropyl-10-flo-2-(3-(metoxymetyl)-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-10-flo-9-(2-flopyridin-3-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

10-flo-9-(2-flopyridin-3-yl)-2-(4-metyl-1H-imidazol-1-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(1-metoxyxyclopropyl)- 1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-metyl-1H-imidazol-1-yl)-9-(pyrazin-2-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-(6-flopyridin-3-yl)-2-(4-(3-hydroxyoxetan-3-yl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(2-metyloxazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclobutyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-y1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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2-(4-metyl-1H-imidazol-1-y1)-9-(2-metyloxazol-4-yl)-7,8-dihydro-[ 1 ,4]diazepino|7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-xyclopropyl-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

(R)-9-xyclopropyl-2-(4-(1-metoxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(diflometyl)- 1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[ 7,1-
a][2,6]naphtyridin-5(4H)-on;

9-xyclopropyl-2-(4-(oxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(isoxazol-5-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(3-xyclopropyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-metoxy-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(triflometyl)- 1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[ 7,1-

alisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(pyridin-4-yl)-1H-imidazol-1-y1)-7,8-dihydro-[ 1,4]diazepino[7,1-

aJisoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(hydroxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on ;

9-xyclopropyl-2-(4-(1-hydroxyxyclopropyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-xyclopropyl-2-(4-(2-hydroxyetyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(1-hydroxyetyl)-1H-imidazol-1-yl1)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-(xyclopropyl(hydroxy)metyl)-1H-imidazol-1 -yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

9-xyclopropyl-2-(4-((triflometoxy)metyl)-1H-imidazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

metyl 2-(4-xyclopropyl-1H-imidazol-1-yl)-5-0x0-4,5,7,8-tetrahydro-

[1,4]diazepino[7,1-a]isoquinolin-9-carboxylat;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(6-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(4-flopyridin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(3-xyclopropyl-1H-1,2,4-triazol-1-y1)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol-1-yl)-7,8-dihydro-
[1,4]diazepino[7,1-alisoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(2H-1,2,3-triazol-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-yl)-9-(5-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;

2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyrazin-2-yl)-7,8-dihydro-
[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on;
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9-isopropoxy-2-(4-(metoxymetyl)-1H-imidazol-1-yl)-7,8-dihydro-[ 1,4]diazepino[7,1-

alisoquinolin-5(4H)-on;
hodc mubi ctia cac hop chit nay,

st dyng d€ ngin ngira, dicu tri hodc lam chdm sy tién trién cua cac rdi loan duoc chon
tir PD-LID, héi ching nhiém sdc thé X dé gdy, rdi loan 4m anh cudng ché va cac rbi

loan lién quan d€n co chat.

18. Hop chét c6 cong thire (I):

(Ry)rm

D,

hop chit nay 1a 9-xyclopropyl-10-flo-2-(4-(metoxymetyl)- 1 H-imidazol-1-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on c6 cong thirc sau:

Meo/\@’?
=N

\

N"So

hodc mudi cua no, d¢ st dung lam thudc.

19. Hop chét ¢6 cong thirc (I):

R
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hop chit nay Ia 9-xyclopropyl-10-flo-2-(4-(metoxymetyl)-1H-imidazol-1-y1)-7,8-
dihydro-[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on c6 cdng thirc sau:

MeO/\ENr?
=N
\ N/l

(0]

.
b

hodc mudi ctia n6 sir dung d€ ngdn ngira, di€u tri hodc 1am chim su tién trién cta cac
16i loan dugc chon tir PD-LID, hoi chimg nhiém sic thé X d& gy, roi loan am anh

cudng che va céc rdi loan lién quan dén co chat.

20. Hop chét co cong thirc (I):

(Rz)m

@,

hop chét nay 1a 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-y1)-7,8-dihydro-

[1,4]diazepino[7,1-alisoquinolin-5(4H)-on ¢ cong thirc sau:
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hodc mudi cia né, dé st dung lam thudc.

21. Hop chét ¢6 cong thuc (I):

(Ro),

@,

hop chét nay 1a 2-(4-xyclopropyl-1H-imidazol-1-y1)-9-(6-flopyridin-3-yl)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on ¢ cdng thirc sau:

>

hodc muodi cia né sir dung dé€ ngén ngtra, di€u tri hoic 1am chim sy tién trién clia cac
r0i loan dugc chon tir PD-LID, hoi chitng nhiém sic thé X dé gy, rdi loan 4m anh

cudng ché va céc roi loan lién quan dén co chat.

22. Hop chét ¢6 cong thirc (I):

(Re),
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hop chit nay 1a 9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on c6 cdng thirc sau:

hodc muoi cua no, dé str dung lam thudc.

23. Hop chét ¢6 cong thie (1):

(Ro)m

v g,

hop chit nay Ia 9-(5-flopyrazin-2-yl)-2-(3-metyl-1H-1,2,4-triazol-1-y1)-7,8-dihydro-

[1,4]diazepino[7,1-a]isoquinolin-5(4H)-on c6 cdng thirc sau:
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hodc mudi cla né, str dung d€ ngan ngira, diéu tri hodc lam cham su tién trién cua céc
r0i loan duoc chon tir PD-LID, hoi ching nhiém sic thé X dé& gy, 161 loan am anh

cudng che va céc roi loan lién quan dén co chat.
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