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Abstract — The 1,3-dipolar cycloaddition reaction of the quinoxaline 4-oxides 2 with 2-chloroacrylonitrile
gave the 2,3-dihydro-1H-1,2-diazepino[3,4-b]lquinoxalines 3, which were converted into the 2,3,4,6-tet-
rahydro-1H-1,2-diazepino[3,4-b]quinoxalines 5-7. The reaction of compounds 3 with selenium dioxide in
acetic acid/water resulted in ring transformation to give the 1,4-dihydro-4-oxopyridazino[3,4-b]qui-
noxalines 8.

Keywords [J 1,3-Dipolar cycloaddition reaction, quinoxaline 4-oxides, 1,2-diazepinof3,4-b]quinoxalines,
pyridazino[3,4-blquinoxalines, ring transformation.
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Ao AEstdow @S 7 SES Nde] 9
slo 1,2-diazepino[3,4-b]quinoxaline= 43513 0,
olF 3FES 1WSAIA pyridazino[3,4-b] quino-
xaline? S EA8IcHEg. 1). 2817 DAY v
SHFER 47 st

HEYHY

Alok & 7|7] - B Aol AMg-SE Aok Aldrich
Chem. Co. ¥ Tokyo Kasei Kogyo Co. 5% A&
& A g2 ARgEleH, &l EPEE T2
AMgsinh. 2REAZ AMSE 6-chloro-2-(1-methylhy-
drazino)quinoxaline(1)& 3ol deixl #iioz #4
319irt? 12]1 55798 Haake Buchler Co.9 T
A =] SHYREAN AT, BALS 3] 245k
t} IR A9 =3& Mattson Polaris FT-IR -243%
AZ ARSted €5lom, 'H NMR 2HEHE: Varian
Gemini-200(200 MHz) ¥-3A15 AR&3t] A9t 1
2]l Mass AHEHS Shimadzu GC/MS QP-5000
9 QP-5050 E3AE ARgel it

6-Chloro-2-(2-substituted-1-methylhydrazino)qui-
noxaline 4-OxideR(2)0] B - 373277l 2=
100 m/ Zek23el 33HE 1(1g, 4.45 mmol), WA
a8lo]=(0.57 g, 5.34 mmol), T NN-THEE
Folrlol= 30miE ¥ ZIEFReIA 1A EfA
ok WEE A2 3R HAAA AYE 2
A AL ehedt pdAte g AFse] =
A AAEAAQ) 6-chloro-2-(2-benzylidene-1-methythy-
drazino)quinoxaline 4-oxide(2a)2 A3th.

585 :1.18 g(85%); mp : 232~233°C.

IR(KBr) em™ : 3086, 1577, 1540, 1248, 1096, 688.

'H NMRMDMSO-dg) & : 899, 1H, C,-H), 828
(s, 1H, Cs-H), 8.08(s, 1H, hydrazone CH), 7.95~
7.75(m, 4H, C;-H, C¢-H and aromatic), 7.55~7.32
(m, 3H, aromatic), 3.72(s, 3H, CH,).

MS(m/z) : 312(M*), 314(M*+2).

83 o9} 2 WHe® SjkE
o]t tjAle]| p-tolualdehyde, anisaldehyde$} Z+zt wt
SAA BE 2b,cE T3S

6-Chloro-2-[2-(p-methylbenzylidene)-1-methylhydra-
zino)quinoxaline 4-oxide(2by= & AXFFF o
Agict.

< w=atus

T— =

FE8] 1 1.25 g(86%); mp : 280~281°C.

IR(KBr) cm™ : 3086, 1577, 1531, 1484, 1408,
1249, 1091.

'H NMR(DMSO-d9 & 9.00(s, 1H, C;-H), 829
(s, 1H, CsH), 8.06(s, 1H, hydrazone CH), 7.88~
7.70(m, 4H, C-H, C4-H and aromatic), 7.36~7.28
(m, 2H, aromatic), 3.72(s, 3H, NCH,), 2.36(s, 3H,
CH,).

MS(m/z) : 326(M*), 328(M*+2).

6-Chloro-2-[2-(p-methoxybenzylidene)-1-methylhydra-
zinoquinoxaline 4-oxide(2cy= =M FdAFo T
LAt

55 1 1.01 g(66%); mp : 277~278°C.

IR(KBr) cm™ : 1605, 1575, 1532, 1495, 1246,
1092.

'H NMR(CDCl,) & : 9.09(s, 1H, C,-H), 8.46(d,
J=2.0Hz, 1H, C;-H), 7.74(s, 1H, hydrazone CH),
7.70~754(m, 4H, C,-H, CgH and aromatic),
6.95(d, /=8.0Hz, 2H, aromatic), 3.87(s, 3H, OCH,),
3.73(s, 3H, NCH,).

MS(m/z) : 342(M*), 344(M*+2).

8-Chloro-5-cyano-2,3-dihydro-4-hydroxy-1-
methyl-3-substituted phenyl-14-1,2-diazepino[3,4-
blquinoxaline Hydrochloride®{(3a-c)2} Free Base
fda-c)®| g - &F34717 #2500 ml &2}
230) 33E 2a(bg 16.03mmol), 2-chloroacry-
lonitrile(5.61 g, 64.12 mmol), 183 T©ZAF 300
miE Y1l 7[EFReA Az EFAIRT S8 A
2oA s WAAA ABAE ARE Aol FetaL
ofehE, n-AAFO T AHste] 2B AAQ 8-chloro-
5-cyano-2,3-dihydro-4-hydroxy-1-methyl-3-phenyl-1H-
1,2-diazepino[3,4-b]quinoxaline  hydrochloride(3a)&
ATt

T5& 1 3.90 g(61%); mp : 229~230°C.

IRKBr) cm™ : 3171, 3073, 2592, 2221, 1591,
1570, 1257, '

MS(m/z) : 363(M*), 365(M*+2).

23 100 ml eI YA et sk
£ 3a(l g 25 mmoh$} RAFAUEF0S5 g), o
BE6 m) 187 520 m)yE B AL 244
ZF AT A AEE kiRt 224 Al
Hale] A AAQ 8-chloro-5-cyano-2,3-dihydro-4-
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hydroxy-1-methyl-3-phenyl-1H-1,2-diazepino(3,4-b]
quinoxaline(da)yS 3t

FE& 1 0.68 g(75%); mp : 194~195°C.

IRKBr) cm™ : 3213, 2924, 1598, 1559, 1523,
1455, 1279.

'H NMR(CDCL) § : 1457(brs, 1H, OH), 7.65~
730(m, 8H, C-H, CyH, C,;-H and aromatic),
5.38(s, 1H, C;-H), 4.70(kbrs, 1H, N,-H), 3.22(s, 3H,
CH,).

MS(my/z) : 363(M"), 365(M*+2).

I oeh 2 WHOoR SE 2beE 2
chloroacrylonitrile®} W+-A174 3135 3b,e 2 4b,c
£ s

8-Chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-
3-(p-methylphenyl)-1H-1,2-diazepino[3,4-b]quinoxaline
hydrochloride(3b)= 24 Aoz A}

TEE 1 4.99 g(79%); mp : 236~237°C.

IR(KBr) cm™ : 3145, 2604, 2223, 1592, 1571,
1255.

MS(my/z) : 377(M"), 379(M*+2).

8-Chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-
3-(p-methylphenyl)-1H-1,2-diazepino[3,4-b]lquinoxali-
ne(4b)y2 2z Aoz At

TS5 : 0.84 g(92%); mp : 211~212°C.

IR(KBr) cm™ : 3026, 2226, 1598, 1561, 1530,
1282.

'H NMR(CDCL) & : 14.54(brs, 1H, OH), 7.60~
7.10m, 7H, C-H, CyH, C,;H and aromatic),
533(s, 1H, C;-H), 4.67(rs, 1H, N,-H), 3.21(s,
3H, NCH,), 2.33(s, 3H, CH3).

MS(yz) : 377(M"), 379(M*+2).

8-Chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-
3-(p-methoxyphenyl)-1H-1,2-diazepino[3,4-b]quino-
xaline hydrochloride(3c)y= 2# Ago =z At}

F58& : 530 g (85%); mp : 222~223°C.

IRKBr) cm™ : 3146, 2606, 2223, 1610, 1591,
1573, 1255.

MS(m/z) : 393(M™*), 395(M*+2).

8-Chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-
3-(p-methoxyphenyl)-1H-1,2-diazepino[3,4-blquino-
xaline(dcy> A4 Aoz At

55 : 0.90 g(98%); mp : 179~180°C.

Vol. 44, No. 4. 2000

IR(KBr) cm™ : 3061, 2223, 1601, 1559, 1528,
1280.

'H NMR(CDClLy) 3 : 14.53(brs, 1H, OH), 7.60~
7.20(m, 3H, C-H, C;-H and C,-H), 7.25(d, J=
85Hz, 2H, C,-H and C¢-H), 6.86(d, /=85 Hg,
2H, C;-H and Cs-H), 532(s, 1H, C;-H), 4.66
(brs, 1H, N,-H), 3.79(s, 3H, OCH,), 3.21(s, 3H,
NCH,).

MS(m/z) : 393(M"), 395(M*+2).

8-Chloro-2,3,4,6-tetrahydro-5-methoxy-1-methyl-
4-ox0-3-substituted-1 H-1,2-diazepino[ 3,4-blquino-
xaline®(5)°] & - SFIA77} #9250 ml &
gkxde] 3HE 3a(l g, 251 mmol®} ¥AlkFAY
EE0.25 g 3.01 mmol), Z&81 ™ER2(90 mi)/E
(10 myE 91 BN 247 FFAIZT §45
A2oA s WAAA AR 2E Ajteidet
I g AE 9 pFARe R AlFEle] FEA A
A1 8-chloro-2,3,4,6-tetrahydro-5-methoxy-1-methyl-
4-0x0-3-phenyl-1H-1,2-diazepino[3,4-b]quinoxaline(5a)
= Y3

PEE 1 0.88 g(96%); mp : 209~210°C.

IR(KBr) cm™ : 3200, 1650, 1614, 1541, 1251.

'H NMR(CDCly) & : 11.76(brs, 1H, N-H), 740~
6.95(m, 8H, C,-H, CyH, C,;H and aromatic),
5.09s, 1H, C;-H), 4.48(brs, 1H, Ny-H), 3.69(s,
3H, OCH,), 3.11(s, 3H, N,-CH,).

MS(my/z) : 368(M"), 370(M*+2).

TEa ols} Z2 WHoR FE 3bcE VAR
AYUEF At deE/ET 9eAA EE
5b,cE 35t

8-Chloro-2,3,4,6-tetrahydro-5-methoxy-1-methyl-3-
(p-methylphenyl)-4-oxo-1H-1,2-diazepino[3,4-b]-
quinoxaline(5by 25 Aoz A},

FES : 042 g(46%); mp : 208~209°C.

IR(KBr) cm™ : 3204, 1651, 1614, 1540, 1249.

'H NMR(CDCL) & : 11.73(brs, 1H, Ni-H), 7.30~
7.18(m, 3H, C,-H, C4H and C,-H), 7.10(d, J=
85Hz, 2H, C,-H and Cg-H), 7.03(d, /=85 Hz,
2H, C;-H and Cs-H), 5.04(s, 1H, C;-H), 4.48(by
1H, N,-H), 3.68(s, 3H, OCH,;), 3.10(s, 3H, N;-
CH,), 2.32(s, 3H, CH,).

MS(m/z) : 382(M*), 384(M*+2).
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8-Chloro-2,3,4,6-tetrahydro-5-methoxy-3-(p-metho-
xyphenyl)-1-methyl-4-ox0-1H-1,2-diazepino[3,4-b]
quinoxaline(5c) 24 Ao E At

TFEE 1 0.39 g(42%); mp : 220~221°C.

IR(KBr) em™ : 3211, 1650, 1609, 1543, 1246.

'H NMR(CDCly) § : 11.73(s, 1H, N6-H), 7.28~
720(m, 3H, C,-H, Cy-H and C,;/H), 7.03d, /=
85Hz, 2H, C,-H and C,-H), 6.83(d, /=85Hz,
2H, C;-H and Cs-H), 5.03(s, 1H, C;-H), 4.45(d,
J=22Hz, 1H, N,-H), 3.79(s, 3H, OCH,), 3.68(s,
3H, C,-OCH,), 3.10(s, 3H, N,-CH,).

MS(m/z) : 398(M"), 400(M*+2).

8-Chloro-5-ethoxy-2,3,4,6-tetrahydro-1-methyl-4-
oxo-3-substituted-1 H-1,2-di-azepino[ 3,4-b]quinoxa-
lineR(6)°] £ - 732717t &9 250 md &2t
239 3E 3a(l g, 2.51 mmol)?} TAFEAE
£(0.25 g, 3.01 mmol), I&|31 f&k2(90 mly/=E(10
m)E 231 EF5HA 2/ dFAZAT S A
2o S UAAA D RS ATk,
oebg/E BT n-HALOE Mt =T A
9l 8-chloro-5-ethoxy-2,3,4,6-tetrahydro-1-methyl-
4-oxo0-3-phenyl-1H-1,2-dia-zepino(3,4-blquinoxaline
(6ays B3t

FEE 1 0.66 g(69%); mp : 213~215°C.

IR(KBr) cm™ : 3220, 1648, 1613, 1539, 1245.

'H NMR(DMSO-dy) 8 : 11.60(s, 1H, Ns-H), 7.59
(d, /=2.0Hz, 1H, C,-H), 7.40~6.98(m, 7H, C,H,
CioH and aromatic), 6.02(d, /=3.0Hz, 1H, Cs;-
H), 4.94(d, /=3.0Hz, 1H, N,-H), 4.10(g, /=70
Hz, 2H, CH,), 2.98(s, 3H, N;-CHy), 1.09(t, /=7.0
Hz, 3H, CH,).

MS(n/z) : 382(M*), 384(M*+2).

a3 olg} 22 e ® IE 3bE BATA
UEF EAllA dd&/23 BheAIA IRE 6bE
s

8-Chloro-5-ethoxy-2,3,4,6-tetrahydro-1-methyl-3-(p-
methylphenyl)-4-oxo-1H-1,2-diazepino[3,4-b]quinoxaline
(6by> =RH ARoF At

FEE 1 048 g(50%); mp : 182~183°C.

IR(KBr) cm™ : 3217, 1648, 1609, 1544, 1244.

'H NMR(DMSO-dy) & : 11.59(s, 1H, N-H), 7.58
(d, J=2.0Hz, 1H, C,-H), 7.25~7.00(m, 6H, Cg-H,

C,;H and aromatic), 5.99(d, /=2.7Hz, 1H, C,;-H),
4.90(s, 1H, N,-H), 4.11(q, /=5.0Hz, 2H, CH,), 2.97
(s, 3H, N;-CH,), 2.26(s, 3H, C,-CH,), 1.09¢, J=
7.0Hz, 3H, CHy).

MS(m/z) : 396(M*), 398(M*+2).

3E 33 PAFRUEF A oee/E
7} 9hEAIA SIBE 68 FAE Avole SRS 6a
£ Y yo} ZE R Sloy A
Z27 AolEith. &, Wh-Es Aol s BAA
1 F B89 23S Adoietel wEa 1 ode
SEAA A7 & A A EF AFHs] AL
ZA ARl 8-chlo-ro-5-ethoxy-2,3,4,6-tetrahydro-1-
methyl-3-(p-methoxyphenyl)-4-oxo-1H-1,2-diaze-
pino[3,4-blquinoxaline(6c)ye LAt

FEE : 027 g28%); mp : 112~113°C.

IRKBr) cm™ : 3222, 1650, 1597, 1482, 1251.

'H NMR(CDCly) & : 11.71(s, 1H, Ng-H), 7.23
(s, 1H, C-H), 7.05~6.65(m, 6H, Cs-H, C,H
and aromatic), 5.02(s, 1H, C;-H), 4.45(brs, 1H,
N,-H), 4.15(q, /=7.0Hz, 2H, CH,), 3.81(s, 3H,
OCH,), 3.12(s, 3H, N,-CH;), 156(t, J=7.0Hz,
3H, CH,).

MS(m/z) : 412(M*), 414(M*+2).

8-Chloro-2,3,4,6-tetrahydro-5-(2-hydroxyethoxy)-
1-methyl-4-0x0-3-substituted-1H-1,2-diazepino
[3,4-blquinoxaline® (7)°] &/ - &F¥A7 )/}t 71
2 100 ml Ze}239 3a(l g 2.51 mmol)s} AL
FAUEF(0.25 g, 3.01 mmol), 121 AEAZEE
(34 m)EG mHE Y1 5T 24 7HE5E3
o} NS A2oA s HRAA Y A
gy, oehs/E 281 nBAke 2 AlHs}o]
Ast 2 ZAAQ 8-chloro-2,3,4,6-tetrahydro-5-(2-
hydroxyethoxy)-1-methyl-4-0x0-3-phenyl-1H-1,2-dia-
zepino[3,4-blquinoxaline(7a)yS LATt.

TE& : 0.88 g(88%); mp : 170~171°C.

IRKBr) cm™ : 3219, 1650, 1599, 1538, 1245,
1112.

'H NMR(DMSO-dy) § : 1147, 1H, NgH), 7.52
(d, J=20Hz, 1H, C7-H), 7.40~6.95(m, 7H, Cs-H,
C,H and aromatic), 6.02(d, /=29Hz, 1H, N,-
H), 5.00(d, /=2.7Hz, 1H, C;-H), 4.81¢, /=5.0 Hz,
1H, OH), 4.20~3.85(m, 2H, ethylene C,-H), 3.52
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(g, J=50Hz, 2H, ethylene C,-H), 2.99(s, 3H, CH,).

MS(my/z) : 398(M™), 400(M*+2).

a8l3 oleh e WO R SRR 3beE BAkR
AUEFR EAfstlN dgd=Ze AR wheAlA 3t
= g P

8-Chloro-2,3,4,6-tetrahydro-5-(2-hydroxyethoxy)-1-
methyl-3-(p-methylphenyl)-4-oxo0-1H-1,2-diazepino
[3,4-b]quinoxaline(7b)ye A%t 24 Ao 7 U}

58 : 0.81 g(81%); mp : 160~161°C.

IR(KBr) ecm™ : 1653, 1618, 1542, 1251, 1115.

'H NMR(DMSO-dy) & : 11.47(s, 1H, N-H), 7.53
(d, /=2.0Hz, 1H, C;-H), 7.21~6.95(m, 6H, C,-H,
CigH and aromatic), 6.00(d, /=29Hz, 1H, N,-
H), 496(d, J=2.4Hz, 1H, C;-H), 4.83(t, /=6.0Hz,
1H, OH), 4.28~3.90(m, 2H, ethylene C,-H), 3.52
(g, J=5.3Hz, 2H, ethylene C,-H), 2.98(s, 3H,
N;-CH,), 2.31¢s, 3H, CH;).

MS(m/z) : 412(M%), 414(M+ +2).

8-Chloro-2,3,4,6-tetrahydro-5-(2-hydroxyethoxy)-1-
methyl-3-(p-methoxyphenyl)-4-oxo0-1H-1,2-diazepino
[3,4-b]quinoxaline(7c)S o1 bl Aoz Ao},

TEE ¢ 0.82 g(82%); mp : 174~176°C.

IR(KBr) cm™ : 1654, 1619, 1543, 1249, 1031.

'H NMR(CDCly) & : 11.45(s, 1H, NsH), 7.51
(d, J=22Hz, 1H, C;-H), 7.25~6.98(m, 6H, Cgs-H,
CicH and aromatic), 5.97(d, /=3.0Hz, 1H, N,
H), 4.95(d, /=25Hz, 1H, C;-H), 4.82(t, /=5.0
Hz, 1H, OH), 4.25~3.90(m, 2H, ethylene C,-H),
3.71Gs, 3H, OCH,), 353(g, /=52 Hz, 2H, ethylene
C,-H), 2.99¢s, 3H, N,-CH,).

MS(m/z) : 428(M*), 430(M*+2).

7-Chloro-1,4-dihydro-1-methyl-4-0xo-3-substitu-
ted pyridazino[3,4-blquinoxa-linefR(8)e] &M - &
F32717F #2100 ml FekAhde] 33 3a(l
g 251 mmol)?} selenium dioxide(0.56 g, 5.02 mmol),
oREANZ5 myE(6G m)E ¥ 7IEEYA 1zt
SFAIZCE AS SERY AN A ARE 7
dHe L, S n-AOE At A 3
237J ¢l 7-chloro-1,4-dihydro-1-methyl-4-oxo-3-phe-
nylpyridazinof3,4-b]Jquinoxaline(8a)yS 43t}

FEE 1 0.75 g(93%); mp : 276~278°C.

IR(KBr) cm™ : 3073, 1644, 1536, 1461, 1307.

Vol. 44, No. 4. 2000

'H NMR(CDCly) & : 841(d, /=22 Hz, 1H, C,-
H), 818(d, J=10.0Hz 2H, C,H and Cg-H),
8.07(d, J=9.0Hz, 1H, C,-H), 7.88(dd, /=2.4, 9.0
Hz, 1H, CgH), 7.58~7.44(m, 3H, C;-H, C,-H
and Cy-H), 4.36(s, 3H, CH,).

MS(m/z) : 322(M*), 324(M*+2).

Z8jy o] 2 o E JFE 3b,cE selenium
dioxided} WFE-A1AH E3HE 8b,cE TAISISIC

7-Chloro-1,4-dihydro-1-methyl-3-(p-methylphenyl)-
4-oxopyridazino[3,4-b]quinoxaline(8b)yS A&+ 7+ 2
o7 it

FEE 1 0.73 g(90%); mp : 262~264°C.

IR(KBr) cm™ : 3072, 1639, 1603, 1534, 1460,
1304.

'H NMR(CDCl,) & : 8.39(d, /=2.1Hz, 1H, C,
H), 812~8.00(m, 3H, C,-H, C¢-H and C,-H),
7.86(dd, J=2.3, 9.0Hz, 1H, CgH), 7.29(d, J=82
Hz, 2H, C;-H and Cs-H), 4.34(s, 3H, N,-CH)),
2.42(s, 3H, CH,).

MS(my/z) : 336(M"), 338(QM"+2).

7-Chloro-1,4-dihydro-3-(p-methoxyphenyl)-1-methyl-
4-oxopyridazino[3,4-b]quinoxaline(8cy 2z 3 A}
Aoz A3t

55 1 0.75 g(92%); mp : 232~233°C.

IR(KBr) cm™ : 3083, 1645, 1608, 1538, 1509,
1252.

'H NMR(CDCL) & : 839(d, /=22Hz, 1H, C,
H), 820, /=9.0Hz, 2H, C,-H and C4-H), 8.05
(d, /=9.0Hz, 1H, C,H), 7.85(dd, /=22, 9.0 Hz,
1H, CgH), 434(s, 3H, OCH,), 3.88(s, 3H, N;-
CH,).

MS(myz) : 352(M*), 354M"+2).

dEdy 3 o

Diazepine 128} quinoxaline 118]7} A& dia-
zepinoquinoxaline = Pillai 5'%0) ethyl 2-substitu-
ted quinoxaline-3-carboxylate ™+ o-3ddcioloprlS
WA A Ae]E/do] 7= 1H-1,5-benzodiaze-
pino[2,3-b]quinoxalineg #4331}, 18l Ueda '
< 3-allylamino-6,7-dimethyl-2-quinoxalinecarboxami-
deE phenylselenyl chloride®} ¥HAlA =1 1)
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guk-gof 23l 89-dimethyl-3-phenylselenomethyl-
2,3,4,5-tetrahydro-1H-1,4-diazepino[6,7-blquinoxalin-
5-one A8l v} Qo I8j1 EUHA| 1,2-diazepine
B furan,® pyrrole®, 9 pyridine® ™9 2 pyric
dazineF' 9% pEwdie] Hrim RyEoe glow,
E3] Agzda = "Wz 4FE L2-
2021)3

L

diazepine¥= quinoline'” 3= isoquinoline?
yeds dtn zbzb Easo itk IYHEER
diazepine 28]} quinoxaline T#7} HEE diaze-
pinoquinoxalineF-= F/43chd quinoxaline 1
furan®, pyrrole®, pyridine® 2 pyridazine®7}
e ER HEANL 5 UE A2 E 7IHEITh

A B ATelde AESE g4o) ZidEE AY
29 1H-1,2-diazepino[3,4-bJquinoxaline 72| #4-&
A3, o8 FAARE U A

Z,  6-chloro-2-(1-methylhydrazino)quinoxaline  4-
oxide(1)E W=LdstolE, p-tolualdehyde % p-
anisaldenyde 53 WH&-Al# 6-chloro-2-(2-benzyki-
dene-1-methylhydrazino)quinoxaline 4-oxide(2a), 6-
chloro-2-[2-(p-methylbenzylidene)-1-methylhydrazino]
quinoxaline 4-oxide(2b), 6-chloro-2-[2-(p-methoxyben-
zylidene)-1-methylhydrazino]quinoxaline  4-oxide(2c)
& A3 the 2-chloroacrylonitriles} WH-A1A 8-
chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-3-phe-
nyl-1H-1,2-diazepinof3,4-b]-quinoxaline  hydrochloride
(3a)9} free base(da), 8-chloro-5-cyano-2,3-dihydro-
4-hydroxy-1-methyl-3-(p-methylphenyl)-1H-1,2-diaze-
pinol3,4-bjquinoxaline hydrochloride(3b)$} free base
(4b), 8-chloro-5-cyano-2,3-dihydro-4-hydroxy-1-methyl-
3-(p-methoxyphenyl)-1H-1,2-diazepino[3,4-b]quino-

0
ct ! 4
T e O
—_——
N ,,(NHZ in DMF N 'ﬁ'N\ R
CHy CH,
1 2a-¢c

CN NG

= OH

Cl C NﬁR
—_—

in Dioxane N-N H

C‘H;H ‘X

a R=CgHs
b R=CgHs-p-CHy
¢ R=CgHs-p-OCH,

3a-c X=HCI
4a-c¢ X=none (free base )
Scheme 1. Synthetic pathway for 1H-1,2-diazepino[3,4-
blquinoxalines

xaline hydrochloride(3c)®} free base(4c)® ZH &
33tk (Scheme 1).

332 33t 4= R AYEZHM 2220 cm™ BT
o UEZY|Q A&EF FTW7F veht e, free
based) 735 'H NMR ~HEZHM 14 ppm F-olA
B =EA719] ogAt ol27t wAEA, MS £~FHE
g o= #s)5itt. hydrazone ] $HEE 28 2-
chloroacrylonitrile®} ¥F-$-A]71'8  2-chloroacryoni-
triie?] ©1FATE o)F 2719 TAEAE]
quinoxaline®] C, ©AHUAE} N—-02| Al 2t
7 Agele] 13434 18 WhEgOP) g
Z7H) AV AR a8l isoxazole 1187t dEl
3. hydrazone®] AT FAEAE FATEN T
Al zolgo] ojgslo] F7H B, €2 WYk
olow Sl=S47 17 A9 837 hydrazoned)

215 FAs] Anelsitsos F7 D7F A
”‘253 o2 RS 1EAQ 1,2-diazepino[3,4-blquino-
xalineF(3, 47} BA Bk A28 rhScheme 2).

E 39 Corlohrl 7] EAE M &FA)

712 4A AB=EAR F, FPE 3¢ RFAUE
F3 2& d7) £t gk, ogkg 2 oEAF
gF gdoM FFAIA IETERN A% CES
A] analogue?! 8-chloro-2,3,4,6-tetrahydro-5-methoxy-
1-methyl-3-phenyl-4-oxo-1H-1,2-diazepino{3,4-41
quinoxaline(5a), 8-chloro-2,3,4,6-tetrahydro-5-methoxy-
1-methyl-3-(p-methylphenyl)-4-oxo-1H-1,2-diazepino
[3,4-b]quinoxaline(5h), 8-chloro-2,3,4,6-tetrahydro-5-me-
thoxy-3-(p-methoxyphenyl)-1-methyl-4-oxo-1H-1,2-
diazepino[3,4-b]quinoxaline(5¢), “1]3 8-chloro-5-
ethoxy-2,3,4,6-tetrahydro-1-methyl-3-phenyl-4-oxo-

% 8
— o

in Dloxane

| \\—R
A B
N OH
A
Yos I
/ ﬁ
N— r;lb_ N (,N’N
{ Ty cr
HyC H;C
c D

Scheme 2. Mechanism for conversion of compound 2 to
compound 3.
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NaHCOy in

)
e c@f\&
P H
N’ '."_N‘H
Me
Ga-c
NG om NaHCO; In HoOElg
o H
N N—N\H X N ,I.]—N
Me Me
¢ 6a-c
oH
NaHCO; in H ({\/ o
A
HO~-OHH,0 C'\@[Nf\&a
L oo .
N NN T

Ta-c

Scheme 3. Synthesis of compound 5a-¢, 6a-c and 7a-c.

1AH-1,2-diazepino[3,4-b]quin-oxaline(6a), 8-chloro-5-etho-
xy-2,3,4,6-tetrahydro-1-methy!l-3-(p-methylphenyl)-4-
oxo-1H-1,2-diazepino|3,4-blquinoxaline(6b), 8-chloro-
5-ethoxy-2,3,4,6-tetrahydro-3-(p-methoxyphenyl)-1-
methyl-4-oxo-1H-1,2-diazepino[3,4-b]quinoxaline(6c)
% 8-chloro-2,3,4,6-tetrahydro-5-(2-hydroxyethoxy)-1-me-
thyl-3-phenyl-4-oxo-1H-1,2-diazepinof3,4-blquinoxaline
(7a), 8-chloro-2,3,4,6-tetrahydro-5-(2-hydroxyethoxy)-
1-methyl-3-(p-methylphenyl)-4-oxo-1H-1,2-diazepino
[3,4-b]quinoxaline(7b), 8-chloro-2,3,4,6-tetrahydro-5-
(2-hydroxyethoxy)-1-methyl-3-(p-methoxyphenyl)-4-
oxo-1H-1,2-diazepinol3,4-b]quinoxaline(7cye 47+ &
35153 cHScheme 3).
35E 5.7 IR 2¥EHA 33E 39 A

2220 cm™ FZelA veRgd LIE%7H ”%ﬂ%
Frmzh gloigon] 1 thal 1650 em™ F-2olA] 7F
Zrdr)e) A% Furh velgth J2ln 'H
NMR ~BEHo|A 14 ppm F29) I =S547[9 ¢
A=} Holazt geiFen 410 ppmFP 4.20~1.09
ppm AejollA] HIFALZ], o ZAI7] B S| EFAe5A|
719) At slol2rt BRALS, MS AHEY Fo
2 FAsh. o]9) o] CAhY|E 1 SR
3% SNFAUERY LS Q7] EAdep dae
Sdolx] 748ty diazepine 1El9] ©lFAF]
ROH/} 37hb3-2 3tof 320 B/t APds)m, HON
& Bk dolmA Aae I HARpgol
diazepine 7212} C; 91312 BAUAE THAA &
7 FE A33th. angle strain®] Bo] Aele A}
g a2 dFA71Y AReAbt pyrazole 1289 C,
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CN OR'
N
“HCN
3 R;SS: f‘:&,r{ HC ‘\@ rg&
N N—N H

°70H H o

N R
N
—- W@( —— O K e
N N—N H WN-N, H
) H
Me

H
Scheme 4. Mechanism for conversion of compound 3 to

compound 5-7.
R ﬁfﬁ
3a-¢ 8 R

N’N in AcOHIHgo
a | CeHs

b | CeH¢-p-CHs
© | CgHy-p-OCH;

Scheme 5. Synthesis of compound 8a-c.

AX AT FA IFA nEHE TR X
A Gt AEE the e|gEiee R FHA HE
AX Ce-2ZA) analogueq! 31FE 5-70] FAE A
o2 AZHitk(Scheme 4).

8| C; ARl R 7KAE pyridazino(3,4-
blquinoxaline 2 A7 Ysle] oA H9e
1,2-diazepino[3,4-b]lquinoxalineF(3)2] TEHES Al
L33tk &, 3135 3% selenium dioxide®} HHEA]
A Aksh malHge] elglod 7-chloro-1,4-dihydro-1-
methyl-4-oxo-3-phenylpyridazino[3,4-b]quinoxaline
(8a), 7-chloro-1,4-dihydro-1-methyl-3-(p-methylphenyl)-
4-oxopyridazino{3,4-b]Jquinoxaline8b) % 7-chloro-14-
dihydro-3-(p-methoxyphenyl)-1-methyl-4-oxopyridazino
[3,4-b]quinoxaline(8c)y2 212} 313 tHScheme 5)

33E 82 IR AFEYHAN 3gE 39 &
2220 cm™ F2oM deid UEZZY ﬂ%ﬂ%
EFuzt QoiRon 1 Al 1640 cm! B2l 7t
2RYV] AFME eyt eyt Jeln s
E 39 free based) 49 'H NMR 2~#EHoA 14
ppm 28] F=FA7)9) PR} Flo]Art glojxl A
I} MS AREY 502 RISKITH oj9) Zo] 33t
Z 3% T84 olHEAF fustolA selenium
dioxideZ AFSPFSAI7IH diazepine i1E]9] N, $13)
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Scheme 6. Mechanism for conversion of compound 3 to

compound 8.
o CHs
psvend
)
NN N
Me

8b

L CHy
C\C[N ==
S
AN H
S
e H

4b

Os Nz
Rve’ S
>
i NN H
e H

Scheme 7. Synthesis of compound 8b.

9} Cy $iRjoll Atshkgo] dofrinr HEZHT)Y) A3}
A AARRGo] oA F3HA FE AN o, o
o] akslHkgel S&) FA JE A A Je
Sz AMSE BEATT C, 9119 #AaUAE 34
3l 7)) K8 A48kL, C, 9X8k C; 99X &
A-A Aol Ao Cy X129 F12HYY &
AYzeL C, SR g@agdxirt Agste] meHhdo]
dojups FZHA| Lo] ATt S L2 gk
of &3l FHA MO =1, 0]719) AlsREgol 2jslo]
3RHE 80| e Aoz AT Scheme 6).

3 SHE 3 W S¥E 49 CAlobr1E Cyof
plo]=r| 2 AkSAZ17] Y8l SIRHE 4bE dEst
o} sodium perborate®} ¥FEAIF oW, FEE 97 &
AER] k7 selenium dioxideE ARESH 99} 23
pyridazino[3,4-b]quinoxaline#<¢! 33E 8b7} T
ich(Scheme 7).

oo Axjgl o) C, $iAle ol 17t =€ AY
-8 1H-1,2-diazepino[3,4-blquinoxalineF-2} pyridazino

[3,4-b]quinoxaline® & 27+ A3tk a1 1H-
1,2-diazepino[3,4-b]quinoxaline = furan®, pyrrole
&, pyridine® % pyridazineF”} %3¥ quinoxaline
FEAZ MFAD F U Zo|HE E UE HEH=E
12 FES T F Sle FUEARA F-831A
ARE Rog AZkEn, ofgE olge] AEEE &
Aol gt I7E Al A YL gt AUEH
£ 7Y 8o] H& Aleks shdsletl Jo% W
& AASHL, olF SHEEe gt APBER W A

9% 7hRe] Bgoliel BHAME AT} Aol
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