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ABSTRACT

The 3-hydrazinylquinoxalin-2-ol (2) and 2,3-dichloroquinoxaline (3) were
prepared from 2,3-dihydroxyquinoxaline (4) and used asan intermediatesin
imidazoquinoxaline,
tetrazol oquinoxaline and pi perazinoquinoxalines ring systems.

the syntheses of triazoloquinoxaline,
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INTRODUCTION

In spiteof the presence of severa fusedtricyclic
quinoxainering sysemshaveagrest atentionfor their
medical usefulness, specidly thetriazol ogquinoxaing*?
ring system (1), which works as adenosi ne receptor
antagonists. Other ring systems; imidazoquinoxaine,®
tetrazoloquinoxaline,™ triazinoquinoxalie® and
piperazinoquinoxdines® arerareintheir presenceand
biological studies. Thisrarity hel psusto study short
procedurefor their preparation and for eval uation of
their biologica properties. The readily prepared 3-
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hydrazinylquinoxalin-2-ol (2)I7 and 2,3-
dichloroquinoxaline (3)®9 starting from 2,3-
dihydroxyquinoxaine (4)° were suggested for the syn-
theses of thesering systems.

RESULTSAND DISCUSSIONS

Our application for the reported solid synthetic
method for 2,3-dihydroxyquinoxaline (4) (condensa-
tion of diethyl oxalateand o-phenylenediamine),™ the
reaction was not complete. When this procedurewas
repeated in tetrahydrofuran,*¥ another problem ap-
peared asaresult of thereaction time (three days) and
low yield. Our improved synthesis of compound (4),
involving condensation of o-phenylenediaminewith
diethyl oxaatein the presence of absolute ethanol and
acetic acid, reduced thereaction time (two hours) and
increased thereactionyield (92.5%). The hydrazide
derivative (2) was prepared by refluxing of dihydroxy
derivative (4) with hydrazine hydrate 50%.
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a- Syntheses of [1.2.4]triazolo[4,3-a]quinoxaline
ring system

The[1,2,4]triazolo[4,3-a]quinoxainering system
(1) wassynthes zed by threedifferent proceduresgtarting
fromthehydrazide derivative (2). Thefirst two of them
depends on the condensation of the hydrazide (2) el-
ther with triethyl orthoformate in N,N-
dimethylformamide (DMF) or refluxing with carbon
disulphideto givetwo new triazoloquinoxainederiva
tives(5) and (6) respectively, (Schemel). The'HNMR
spectrum for compound (5) (DMSO-d,, T = 60°C)
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indi cated the presence of an exchangeableproton at 6
12.06 ppm for OH proton and thetriazol o carbon pro-
tonat 6 9.82 ppm. The mass spectrometer determined
the structure of compound (5); 186 (M*, 100), 187
(M*+1, 17.1), 158 (78.7), 130 (9.5), which showed
that the M* fragment is consistent with its cal cul ated
molecular mass (186.17). Also thedecompositionin
spectrometer finaly gavetwo fragmentswithionicmass
105 (CGHSNZ, 25.5%), 104 (C,H,N,,75.7%), which
arecommon inthe decompasition of quinoxainecom-

poundsin mass spectrometer.
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Scheme 1l

Compounds (6) wasinsolublematerial and could
not purify, so, it wasmethylated by trestment with dim-
ethyl sulphateto givethedimethylated derivative (7)
(Scheme 1). Compound (7) easily solublein organic
solvent and showed in*H NM R spectrum two differ-
ent methyl protonsat 6 2.98 and 4.49 ppm for SMe
and OMerespectively.

Thethird methodsincluding the reaction of com-
pound (2) witharylidinederivative (PhnCH=C(CN),)
in ethanol and gave unexpected azomethine deriva-
tive (8). Whichwascyclized inboiling ethylene gly-
col to givethetriazol oquinoxalinederivative (9). Di-
rect refluxing of the hydrazide (2) with thearylidine
in ethylene glycol gavethetriazoloquinoxaline de-
rivative (9) (Scheme 1). The structure of the
azomethine derivatives (8) was confirmed by inde-

pendent chemical synthesis; condensation of the hy-
drazide derivative (2) with benal dehyde gave mate-
rial consistent with corresponding azomethine (8)
(TLC and melting point).

b- Synthesis of tetrazolo[1,5-alquinoxaline ring
system

The hydroxyl derivative of the tetrazolo[1,5-
alquinoxalinering system was prepared from the hy-
drazide (2); by diazotization with sodium nitritein di-
luted hydrochloric acid and cyclizationin situ, togive
the tetrazolo[ 1,5-alquinoxaline derivative (10)
(Scheme2). ThelR spectrum of compound (10) has
asharp band of the stretching vibrations of acarbonyl
group split into two v __ bands at 1673.91and
1720.19 cm,* thisIR dataare similar initscharacter
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with those which published in literature.® The *H
NMR spectrum of compound (10) shows the pres-

OH

ence of four aromatic protons and exchangeabl e hy-
droxyl proton at 6 12.54 ppm.
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Scheme 2

c- Synthesisof the[1,2,4]triazino[4,3-a]quinoxaline
ring system

For the synthesizing of the [1,2,4]triazino[4,3-
a quinoxainering system, by refluxing of thehydrazide
derivative (2) with ethyl chloroacetatein the presence
of sodium carbonate, gave the cyclized product (11)
(Scheme 2). Compound (11) insolublein organic sol-
ventsand wasdifficult to get onits*H NMR spectrum
innormal temperature. Whileits*H NMR spectrumin
DMSO-d, at 60°C showed the presence of three ex-
changeable protonsat 6 11.75 ppm for two OH pro-
tons and at 6 10.55 ppm for NH proton. *C NMR
spectrum (DEPT135, at T = 60°Cin DM SO-d,) and
correlation diagram between proton and carbon
(HMBC NMR) showed the presence of carbon signal
characterized the CH of thetriazinering at 6 115.31
ppm and CH hydrogen at 6 8.03 ppm.

OH
N EAA NaOH DMAD
= - A .
SH—NH  CH, ~
/ \N:<_ N NHNH,

d- Synthesisof thenew pyrazolyl-quinoxalinede-
rivative

Attempting condensation of the hydrazide deriva
tive (2) with ethyl acetoacetate (EAA) to givethe
pyrazolyl-quinoxalinederivative (13) failed, and gave
the open structure (12) (Scheme 3). TheH NMR
datafor compound (12) showed the presence of ethyl
ester group in addition to, two exchangeable pro-
tonsfor NH and OH protons at 6 9.17 and 11.32
ppm respectively, which ascertain the condensation
reaction between NH2 and ketonic carbonyl group
of ethyl acetoacetate, gave the open compound (12).
Further heating of the product (12) in PPA gavethe
cyclized materia (13). Compound (13) showed the
disappearance of ester and NH protonsinitsNMR
data.
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Inasimilar procedure, the attempting further syn-
thesisof the pyrazolyl-quinoxainederivative by con-
densation of the hydrazide derivative (2) with dimethyl
acetylenedicarboxylate (DMAD), the opened struc-
ture (14) wasobtaned (Scheme 3). TheH NM R spec-
trum for compound (14) showstwo different methyl
estersprotonsat 6 3.72 and 3.92 ppm, in addition to
exchangeableNH and OH protonsat 6 11.6 and 13.30
ppm respectively. Whatever cydization of (14) with PPA
faledto givethe pyrazolyl-quinoxainederivative (15)
(Scheme3).

e- Synthesis of Imidazo[4,5-b]quinoxaline Ring
System

Thepublished synthesesfor thisringsyseminvolved
building of theimidazol ering onto 2,3-quinoxain-di-
amine Inthiswork theimidazol ering was constructed
by the condensation of 2,3-dichloroquinoxdine(3) with

—= Pyl Peper

guanidine or phenylguanidine salts to give 1H-
imidazo[4,5-b]quinoxain-2-amine (16) or N-phenyl-
1H-imidazo[4,5-b]quinoxain-2-amine (17), respec-
tively, (Scheme 4). The *H NMR spectrum for the
imidazoquinoxdinederivative(16), reflect the presence
of NH, protonsat 6 3.77 ppm and theimidazolering
NH at 6 7.74 ppm. In addition, compound (17) showed
thearomatic NH at 6 3.87 ppm and theimidazolering
NH at o 7.91ppm.

The reported synthesis of 2,3-
dichloroquinoxaline  (3) from 2,3-
dihydroxyquinoxaline (1), was developed toin-
crease its yield and prevent the formation of
monochloroquinoxalinederivative. Treatment of the
dihydroxy derivative (1) with excess of phosphorus
oxychloride (2 ml for each 1 g) in boiling acetonitrile
using triethylamine as a catalyst, gave the
dichloroquinoxalinederivative (3) in 87%yield.

HN
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N NoH CH3CN >
DMF/Na,CO5
1
16, R]_: NH2
DMF/Na,COs >’ SMe 17, Ry=NHPh
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N_ _SMe
N
X
N7 cl
Scheme 4

It was noted from the decomposition process of
compounds (16) and (17) in mass spectrometer that,

@[ :[\>—NH2 L
@ :[\>—Nth 2

they gave the same ionic species as was pointed in
Schemeb.

@ I\>_NH s etco..

molecular mass = 184

Scheme5
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Thereaction product for the condensation of 2,3-
dichloroquinoxaline (3) and S-methylisothioureadid not
havesigna related to NH protonsinits'H NMR data,
and showed new SCH, protons at 6 2.68 ppm. The
elementa analysesand mass spectrum for thisproduct
areconsstent with structure (18), which showed that the
imidazolering did not formed during thiscondensation
reection. Instead of that, one of thetwo chloro atomsfor
compound (3) was substituted by SMe and the other
chloroatom still present in the product (Scheme4).

N H N Cl
. . N
©: \j: j ethylenediamine @[ I N
-~
N/ H N Cl
19 3

f- Synthesis of New Piperazinoquinoxaline Ring
System

Reaction of the 2,3-dichloroquinoxaline (3) withex-
cess of ethylenediamine gave 1,2,3,4-
tetrahydropyrazino| 2,3-b]quinoxdine((19), Schemeo),
asanew method of synthesisof thisring system. The
H NMR dataof compound (19) showed two identical
NH protonsat 5 7.45 ppm anditsIR datagave abroad
NH band at 3232.11 cm™.
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Scheme 6

Whiless, the reaction of compound (3) with 1,3
diaminopropane, did not gavethe2,3,4,5-tetrahydro-1H-
[1,4]diazepino[ 2,3-b]quinoxaine (20), but thedimeric
product (21) wasproduced (Scheme6). Thedimeric struc-
turewasdeduced fromthedementd andyseswhichindi-
cated thepresenceof chlorineatominitsstructure. TheH
NMR datagave evidence on theincreasing of thearo-
matic protonsintegrationfrom 4H to 8H between 6 7.29,
7.70 ppm, which accertains that the product has two
quinoxdinemoieties

CONCLUSION

A new pyrazino[ 2,3-b]quinoxdinering systemand
new pyrazolyl-quinoxdinederivativewere synthes zed
within two simple steps, starting from 2,3-
dihydroxyquinoxaline. Further anew synthetic methods
forimidazo[4,5-b]quinoxaineand[1,24]triazino[4,3-
g quinoxdinering sysemswereestablished.

@Wu'c CHEMISTRY —

EXPERIMENTAL

Silicagel plates(Merck F, 254) and silicagel 60
(Merck, 70-230 mesh) were used for TLC and col-
umn chromatography, respectively. Mdting pointswere
determined on aGallenkamp melting point apparatus.
ThelIR spectrawererecorded on aJasco 4100 FTIR
spectrophotometer in KBr discs (v max incm?). tH
NMR spectra (CDCI,)) and (DM SO-d,) on aVarian
Mercury-V X-300 NMR spectrometer, chemicd shifts
areexpressed in o-scaledownfield from TMSasan
internd standard. The mass spectrum wasrecorded on
aShimadzu GCM S-QP 1000 EX mass spectrometer
at 70 eV. Elementa anaysswasrecorded on Perkin-
Elmer 2400 C,H,N Elementa anayzer.

2,3-Dihydroxyquinoxaline(4)

A mixtureof o-phenylenediamine(10.8g, 0.1moal),
diethyl oxalate(14.7 g, 0.1mol) and glacial aceticacid
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(2 ml) in absolute ethanol (30 ml) wasrefluxed for 2
hours. Theprecipitatewasfiltrated under suctiontogive
the crude 2,3-dihydroxyquinoxaline((4), 10g). The
filtrate was concentrated in vacue and refluxed for an-
other onehour. The precipitate wasfiltered off to give
further the crude (4) (5.5 g). The crude substancewas
recrystallized from DM Fto gave pure product (4) (15
g, 92.5%yield), M.p.>300°C. (lit. >300°C). *HNMR
(DMSO): 6 7.07-7.14 {2H, m, H (6 and 7)}, 7.20-
7.35,{2H, m, H (5and 8)} and 12.18 (2H, br. exch.,
20H).

2,3-Dichloroquinoxaline(3)

Triethylamine (15 ml) was added gradually to a
mixture of 2,3-dihydroxyquinoxaine((4), 16.29,0.1
mol) and phosphorus oxychloride (32 ml) in acetoni-
trile (50 ml). the reaction mixturewasvigorously re-
fluxedin heating mantlefor 14 hours. After cooling the
reaction mixtureto room temperature, thewhitecrys-
talswasfiltered off to gaveof 2,3-dichloroquinoxaine
((3), 15). Thefiltrate was concentrated in vacueto
thehalf and | ft to stand to give additiona 3 g of com-
pound (3). Recystalization from methanol gave pure
product (3) (17 g, 85.5% yield), m.p. 146-150°C.
(Lit.145-152°C).*"H NMR (DM S0): 5 7.07-7.14{2H,
m, H (7 and 8)} and 7.20-7.35{1H, m, H (9)} .

Syntheses of 3-(2-benzylidenehydrazinyl)-
quinoxalin-2-ol (8)

Method a

A mixtureof hydrazide (2) (1.76 g, 0.01mol) and
2-benzylidenemal ononitrile (1.54 g, 0.01moal) in etha
nol (20 ml) wasrefluxed for 12 hoursand the sol vent
was evaporated in vacueto givecrude product. It was
transferred to column chromatography onsilicagel for
purification (methylenechloride) aseuent togive pure
product (8) (1.6 g, 60%vyield), m. p., 245-247°C. IR
(KBren1l): 3336.25 (NH).*H NMR (CDCI3): 6 7.20-
8.20 (9H, m, aromatic), 8.70 (1H, s, CH), 11.30 (H,
s, exch., NH) and 12.5 (H, s, exch., NH). Anal. calcd.
for C H,N,0(264.28): C,68.17; H,4.58; N, 21.20

15" '12

Found: C, 68.34; H, 4.19; N, 21.33
Method b

A solution of hydrazide (2) (1.76 g, 0.01mol) and
benza dehyde (1.06 g, 0.01moal) inethanol (20 ml) was
refluxed for 6 hoursthen was cooled and filtered off.

—= Pyl Peper

Recystd lization from ethanol gavepureproduct (8) (2.4
0, 91%yield), mp.245-247 °C.

Synthesesof [1,2,4]triazolo[4,3-a]quinoxalineRing
System
Method a: [1,2,4]triazolo[4,3-a]lquinoxalin-4-ol (5)

Triethyl orthoformate (6 ml) was added to asolu-
tion of hydrazide (1.76 g, 0.01 mol) inDMF (20 ml)
and thereaction mixturewasrefluxed for 12 hoursthen
poured onto icewater mixture (40 ml). The precipitate
wasfiltered off, recrystallized from aqueous DMF to
givepureproduct (5) (1.4 g, 75%yield), m. p.>300°C.
IR (KBrcm?): 1693.19 (C=N).*H NMR (400 MHz,
DMSO-d, T = 60°C); 6 7.24-7.29 {1H, m, H (6)},
7.39-7.40{2H, m,H (7 and 8)}, 8.10-8.14 { 1H, m,
H (9)}, 9.82 (1H, s, C-1) and 12.06 (1H, br., exch.,
OH). MS(m/z, %): 186 (M*, 100), 187 (M*+1, 17.1),
158 (M*-28, CO, 78.7), 158 (M*-28, N, 78.7), 130
(CHN,, 9.5), 105 (CH.N,, 25.5), 104 (CH,N.,,
75.7). Anal. caled for CH.N,O (186.17): C, 58.06;
H, 3.25; N, 30.09. Found: C, 58.32; H, 3.43; N, 30.18.
Method b : 1-phenyl-[1,2,4]triazol o[4,3-a]quinox-
alin-4-al (9)

A mixtureof hydrazide (2) (1.76 g, 0.01mol) and
2-benzylidenemdononitrile(1.54 g, 0.01moal) in of eth-
yleneglycol (5ml) wasrefluxed for 24 hours. There-
action mixturewas poured onto ice-water (30 ml) and
filtered off to givethetriazoloquinoxainederivative(9).
Whichwas purified by column chromatography using
methylene chloride as el uent to give pure product (9)
(1.3 g, 49 % yield), m.p.>300 °C. IR: 1685.00 (CO,
amide). 'H NMR (CDCl,): 6 7.21-7.7 (9H, m, aro-
matic), 12.60 (1H, s, OH).Andl. calcd. for C H, N,O
(262.27): C, 68.69; H, 3.84; N, 21.36. Found: C,
68.44; H, 3.99; N, 21.29.

4-M ethoxy-1-(methylthio)-[1,2,4]triazolo[4,3-
alquinoxaline(7)

A mixtureof hydrazide (2) (1.94g,0.01 mol) and
carbondisulphide(4ml) in DMF (15 ml) wasrefluxed
over night. Thereaction mixturewas poured ontoice
(300), andflittered off to give crude product (6) (2.3
0). Thelatter product (6), was heated with dimethyl
sulphate (10 ml) at 120°Cinoil bath for 2 hours. De-
cant the excess of dimethyl sulphate and the oil was
triturated with triethylamine (5 ml) and poured onto
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cooled water. Theyellow precipitate was collected by
filtration and transferred to column chromatography for
purification (ethyl a cohol: methylene chloride 10%) to
give pure product (7) (0.74 g, 60% yield), m.p.170-
172 °C. IR: 1708.62 (C=N). 'H NMR (DM SO): 3
2.98 (3H, S, SCH,), 4.49 (3H, S, OCH,), 7.55-7.60
{2H, m,H(7and 8)}, 7.60-7.76 { 1H, m,H (9)}, 8.34-
8.37{1H, m,H (6)}. MS(m/z, %): 247 (M*+1,0.9),
218 (M*-28, N, 7.1), 203 (C, H.N.OS, 4.5), 187
(C,HN,S, 8.9), 168 (CH,N,, 3.6) and 104
(CH,N,, 11.6). Anal. Calcd. for C;H,/N,OS
(246.29): C, 53.64; H, 4.09; N, 22.75; S, 13.02.
Found: C, 53.54; H, 4.09; N, 22.98; S, 13.39.

Tetrazolo[ 1,5-alquinoxalin-4(5H)-one (10)

Toasolution of hydrazide (2) (1.94 g, 0.01mol) in
dilute hydrochloric acid at 0°C, asolution of sodium
nitrite (0.5 g, in 5ml) of water wasadded with stirring
during 10 min and | eft the temperaturerai sed to room
temperaturegradually. The precipitate wasfiltered off
to givethecrude product. The product was Recrystd -
lized from agueous DMF to give pure product (10)
(1.63 g, 87%Yyield), mp.272-274°C. IR (KBr cm?):
1673.91, 1720.19.'H NMR (DM S0): 6 7.42-7.52
{2H, m,H(7and 8)}, 7.60-7.65{1H, m,H (9)}, 8.25-
8.28 {1H, m, H (6)}. MS (m/z, %): 187 (M*, 1.6),
170 (M*-17, OH, 14.3), 142 (CH,N,, 10.2), 129
(CHN, 100), 128 (C,H,N, 42.0) Andl. calcd. for
C,H.N.O (187.16): C, 51.34; H, 2.69; N, 37.42.
Found: C, 51.22; H, 2.35; N, 37.52.

3H-[1,24]triazino[4,3-a]quinoxaline-1,5-diol (11)

A mixtureof hydrazide (2) (1.94 g, 0.01mol), ethyl
chloroacetate (1.22 g, 0.01mol) and sodium carbonate
(1g,0.01mal) inDMF (20 ml) wasrefluxed for 6 hours.
Thereaction mixturewas poured ontoice (50 g) and
the precipitate wasfiltered off to givethe crude prod-
uct. Recystalization from agueous DMF gave pure
product (11) (1.6 g, 74 %), m. p.>300°C. IR (KBr
cnmrt): 3350.00, 3400.00 (NH), 1718.00 and 1689.34
(CO). '"H NMR (400 MHz, DMSO-d,, T = 60°C); 6
7.13-7.17{1H, m,H (6)}, 7.20-7.24 { 2H, m, H(7
and8)},8.03(1H, s, C-2),8.96-8.98{1H, m, H (9)},
10.55 (1H, br., exch., NH) and 11.75 (2H, br., exch.,
OH). BC NMR (DEPT135, T = 60°C): 115.31,
116.48, 123.24 and 126.24. Anal. calcd. for

@Wu'c CHEMISTRY co—

C,H,N,0, (216.2): C, 55.55; H, 3.73; N, 25.91.
Found: C, 55.11; H, 3.39; N, 25.72.

Ethyl 3-{2-(3-ox0-3,4-dihydroquinoxalin-2-
yl)hydrazono}butanoate (12)

A mixtureof hydrazide (2) (1.94 g, 0.01mol) and
excessof ethyl acetoacetate (10 ml) washeated at 120
°C for two hours, cooled and the precipitate wasfil-
tered of f to givethe crude product. It was purified us-
ing column chromatography on silicagel and usethe
mixture (petroleum ether: ethyl acetate 50%) asan elu-
ent to give pure product (12) (2.5 g, 71%yield),
m.p.272-274 °C. IR (KBr cm™): 3440.39, 3316.96
(NH), 1735.62 (CO ester), 1681.62 (CO amide).*H
NMR (CDCI,): 6 1.28-1.35 (3H, t, CH,CH,, ester),
2.18(3H,s,CH,), 3.56 (2H, s, CH,), 4.15-4.23 (2H,
q, CH,CH,, ester), 7.26-7.28{3H, m, H(5, 6 and 7)}
7.75-7.78 { 1H, m, H(8)}, 9.16 (1H, s, exch., NH),
11.32 (1H, s, exch., OH). MS (m/z, %): 289 (M*, 18.5),
290 (M*+1, 3.5), 243 (M*-43, OEt, 13.9), 215 (M*-
73, CO,Et, 3.1), 201 (M*-87, CH,CO,Et, 100), 117
(C,HN,, 8.8), 105 (C,H.N,, 8.8). Anal. Calcd. for

7’5 72

C,.H,.N,O, (288.30): C, 58.32; H, 5.59; N, 19.43.

14" "16
Found: C, 58.52; H, 5.50; N, 19.22.
3-(5-Hydroxy-3-methyl-1H-pyrazol-1-
yl)quinoxalin-2-ol (13)

Ethyl 3-{2-(3-ox0-3,4-dihydroquinoxalin-2-
yl)hydrazono} butanoate (12) (1.44 g, 0.005 mol) was
added to polyphosphuric acid, prepared from phos-
phorous pentaoxide (5 g) and phosphoricacid (3.3 g)
at 80°C. Thereaction mixture was heated for 1 hour
then poured onto ice-water (100 ml). The precipitate
wasfiltered off and recrystdlized frommethanol togive
pure product (13) (0.74 g, 61%yidd), m. p.> 300. IR:
3445.23 (OH) and 1682.22 (CO, amide). *H NMR
(DMS0), 2.37 (3H, s,CH,), 3.28 (2H, s,CH,), 7.12
—7.18{2H, m,H(6 and 7)}, 7.61-7.65{2H, m, H(5
and 8)} and 11.78 (1H, br., exch., OH). Anal. calcd
for C_H,N,0O,(242.23): C,59.50; H, 4.16; N, 23.13.
Found: C, 59.33; H, 4.23; N, 23.50
Dimethyl 2-{2-(3-oxo0-3,4-dihydroquinoxalin-2-
yhhydrazinyl}but-2-enedioate (14)

To asolution of hydrazide (2) (1.76 g, 0.01mol)

in DMF (10 ml), dimethyl acetylenedicarboxylate
(1.42 g, 0.01mol) was added dropwise, with stirring
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at room temperature. The reaction mixture was kept
at thistemperaturefor 4 hours, the was poured onto
cooled water (50 ml). The solid product wasfiltered
off and purified by chromatography using mixture
(ethyl alcohol: methylene chloride 1%) aseluent to
give pure product (14) (3 g, 95% yield), m. p.210-
212 °C. IR (KBr cm?): 3455.81, 3251.4 (NH),
1739.48 (CO ester), 1700.91 (CO ester), 1670.00
(COamide).'H NMR (CDCL,): § 3.71(3H, s, CH,,
ester), 3.77 (2H, s, CH,) 3.93 (3H, s, CH,, ester),
7.28-7.38{3H, m, H(5, 6 and 7)}, 7.80-7.84 { 1H,
m, H(8)}, 11.60 (1H, s, exch., NH), 13.30 (1H, s,
exch., OH). Anal. cacd for C H N,O, (318.28).
C, 52.83; H, 4.43; N, 17.60. Found: C, 52.65; H,
4.78; N, 17.23.

1-H-Imidazo[4,5-b]quinoxalin-2-amine(16)

A mixtureof 2,3-dichloroquinoxaline (4 g, 0.02
mol), guanidinenitrate(2.5g, 0.02 mal), and of sodium
carbonate (3 g) in DMF (30 ml) wasrefluxed for 12
hour then was poured onto ice-water mixture (50 ml).
Extractionwith chloroform, washing with water, drying
over sodium sul phate anhydrous and evaporationin
vacueto giveproduct. Thecrude material wasrecrys-
tallized from benzene and drops of methanol to give
pure product (16) (4.6 g, 62% yield), m.p.207-208°C.
IR: 3463.53, 3328.35 (NH,) and 3151.11 (NH). *H
NMR (CDCl,): 3.42 (2H, s, exch.,NH,), 7.12 - 7.18
{2H, m,H(6and 7)}, 7.31-735{2H, m, H(5 and 8)}
and 7.45 (1H, s, exch., NH). MS (m/z, %): 185 (M,
39.6), 186 (M*+1, 100), 184 (M*-H, 3.6), 169 (M*-
16, NH,, 32.9), 143 (C,;H.N,, 39.6), 116 (C.H,N.,
28.1) and 104 (C,H,N,, 2.5).Andl. calcd. for C;H N,
(185.19): C, 58.37; H, 3.81; N, 37.82. Found C,
58.11; H, 3.64; N, 37.59.

N-Phenyl-1H-imidazo[4,5-b]quinoxalin-2-amine
(17)

2,3-Dichloroquinoxaine (4 g, 0.02 mal), phenyl
guanidine sulphate (3.68 g, 0.01 mol), and sodium
carbonate (3g) in DMF (30 ml) wererefluxed for 12
hour. After thereaction wascompleted, it was poured
onto cooled water and crude product wasfiltered off.
It wastransferred to column chromatography for pu-
rification using (ethanol: methylene chloride 10%) to
give pureproduct (17) (3 g, 57%yield), m. p. 275-
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276°C. IR: 3459.67 (NH, aromatic) and 3336.25
(NH, imidazole). 'H NMR (DM SO): 3.87 (1H, br.
exch., NHPh) and 7.44-7.92 (10H, m, NH and aro-
matic protons). MS (nvz, %): 261 (M*, 61.6), 262
(M*+1,11.4), 184 (M*-Ph, 5.2), 169 (M*-92, NHPh,
2.3), 143 (CHN,, 9), 116 (CH,N,, 8) and 104
(CH,N,, 8.2). Anal. calcd. for CH, N, (261.28):
C, 68.95; H, 4.24; N, 26.80. Found: C, 68.88; H,
4.34; N, 26.71.

2-Chloro-3-(M ethylthio)quinoxaline (18)

The 2,3-dichloroquinoxaline (4 g, 0.02mol), S-
methyi solthioureasul phate (2.78 g, 0.01 mol), and so-
dium carbonate (3 g) in DMF (30 ml) wererefluxed for
6 hour and was poured ontoice (50 g). The precipitate
was filtered off to obtain crude product, which was
transferred to column chromatography for purification
using (ethyl acetate: petroleum ether 8%).
Recystallization from methanol to give pure
imidazoquinoxaine (18) (2.46 g, 57 %yield), m.p.91-
93°C. IR: 2923.56 and 1523.49. '"H NMR (CDCl,)):
3.68 (3H, s, SMe), 7.59-7.74 {2H, m, H(6 and 7)}
and 7.90-7.98 {2H, m, H(5 and 8)}. MS (m/z, %):
212 (M* +2, 37.8), 174 (C,H,N.S, 37.8), 160
(CH,N_S, 13.5) and 104 (C,H,N,, 2.7). Anal. calcd.
for C H,N,S(216.26): C,55.54; H,3.73; N, 25.91,
S, 14.83. Found: C, 55.66; H, 3.32; N, 25.78; S,
14.90.

1,2,3,4-Tetrahydropyrazino[2,3-b]quinoxaline(19)

Ethylenediamine (2 ml) wasadded tothe solid 2,3-
dichloroquinoxaline(2 g, 0.01 mol) at room tempera-
tureand left at thistemperaturefor 15 min. The mix-
turewasdissolved in methanol (10 ml), poured onto
ice-water (30 ml) and the separated solid material was
filtered off to obtain crude product. It wastransferred
to column chromatography on silicagel for purifica-
tion (ethanol: dichloromethane 2%) and recrystallized
from benzene-methanol mixtureto give pure product
(19) (1.45 g, 78 % yield), m.p. 287-289 °C. IR:
3131.83 (NH). 'H NMR (DMSO): 3.42 (4H, s,
CH,CH,), 7.11-7.18{2H, m, H(6 and 7)} and 7.30-
7.35{2H, m, H(5 and 8)} and 7.45 (2H, br., exch.,
NH). MS (m/z, %): Anal. calcd. for C H, N,
(186.21): C, 64.50; H, 5.41; N, 30.09.Found: C,
64.23; H, 5.78; N, 30.44.
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N,,N,-Bis(3-chloroquinoxalin-2-yl)pr opane-1,3-di-
amine.(21)

The same procedure as was described for com-
pound (19), with yield 90 %, m.p.160-161°C. IR:
3397.96 (NH).'H NMR (DMSO0): & 2.00 (2H, s,
CH,CH,CH,), 7.59 (4H, s, CH,CH,CH,), 7.29-7.70
(210H, m, aromatic and 2NH). M S (mVz, %): 228 (M*-
71, 2Cl, 7.8), 227 (C H N, 7.8), 157 (C,H N,
28.6), 104 (CH,N,, 11.7). Anal. calcd. for
C,,H,C,N, (399.28): C, 57.15; H, 4.04; Cl, 17.76;
N, 21.05. Found: C, 57.43; H, 4.23; Cl, 17.87; N,
21.11.
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