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Abstract — A new synthesis of 3-(N,N-dimethylaminocarbenyl)furo[2z,3-b]quino-
xaline was described. This compound was converted to 2-ethoxycarbonylmethyl-
ene-3-ox0-1,2,3,4-tetrahydroquinoxaline, 2-methyl-3-oxo-3,4-dihydroquinoxaline,
4-(3"-oxo-3',4"'-dihydroquinoxalin-2'-yl)pyrazolones, and pyrazolo[3,4-c]pyri-

dazino[3,4-b]quinoxalines.

2-Ethoxycarbonylmethylene-2-oxo-1,2,3,4-tetrahydroquinoxaline (T) has been reported to have tautomer-
ic structures such as (Ia--c),1 and I was postulated to react with electrophilic reagents at the
methylenic carbon atom. Among the electrophilic reagents, the Vilsmeyer reagent [DPMF(N,N-dimethyl-
formamide)-POC13] was used to insert formyl group, which easily reacted with various bases. However,
its reaction with the Vilsmeyer reagent did not give a formylated compound (II) as an end product.
During the reaction, a further intramolecular cyclization was caused to form furel2,3-blquinoxaline.

We now report a novel synthesis of furo[2,3—g]quinoxa]ine2 and its ring conversions.
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Compound I (43 mmel) was allowed to react with the Vilsmeyer reagent [DMF—POCl3 (100-100 ml1)}],
heating on a water bath for 2 hr, to give 3-(N,N-dimethylaminocarbonyl)furo[2,3-b]quinoxaline hydro-

chloride (ITII) (83%). The free base (IV) was obtained by treatment of IIT with pyridine in EtCH.
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The structure of IV was established on the basis of its IR, NMR, mass spectral, and elemental ana-

lytical data.3
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Table I
Reaction Medium Product (Yield %}
10% NaOH ¥ (95)
10% HC1 V (60)
HZO—ACOH V (17)
EtO /EtOH I (96)
HZO-EtOH I (80)
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An attempt was made to convert ITII to the 3-carboethoxyl and 3-carboxyl derivatives. However,
the reaction of TTI {3.6 mmol) in 10% NaOH-EtOH (30-30 ml) afforded 2-methyl-3-oxo-3,4-dihydroquino~-
xaline (V)A (95%), while the reaction of III (3.6 mmel) in EtO /EtOH (50 ml) brought about 1 (95%).

The reactien of IIT in 10% HC1l, H,.0-AcOH, and HZO—EtOH also gave V, V, and I, respectively. These

2
results are shown in Chart 3 and Table I, and suggest that 2-C of III is electron-deficient due to
3-C=0 group so that its furan ring is reactive for acid and bases.

In relation to the above results, the reaction of TIT with hydrazines was examined. Refluxing
of IIT (.72 mmol) with 1,l-dimethylhydrazine (1.5 mmol} in EtOH (30 ml) afforded 3-(N,N-dimethyl-
hydrazinocarbonyl)furo[2,3-quuin0xaline (VI)5 (92%), while a similar reaction of TIT {(0.72 mmol)
with hydrazine hydrate, methylhydrazine, and phenylhydrazine (1.5 mmol) in EtOH (30 ml) effected the
cleavage of furam ring to produce 4-(3'-oxo-3',4"'-dihydroquinoxaline-2'-yl)pyrazolones (VIIa—c)6
{85-90%). Since a singlet signal was observed for 3-H of pyrazolome ring in VITb and VIIc,? the

methyl and phenyl groups were assumed to exist in the 2-position. Therefore, the reaction may be

formulated, as shown in Chart 4. The reaction of VIIb (3.3 mmol) with P0C13 (200 ml) in DMF (50 ml)
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* Satisfactory mass spectral and elemental analytical
data were obtained for all new samples.
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gave dichloride (VIII)8 (90%)., The yield for the dichlorination of VIIa and VIIc was low. Reflux-
ing of VIII (1.34 mmol) in excess of hydrazine hydrate (20ml1) at 150-160°C produced a tetracyclic
quinoxaline derivative, pyrazolo[3,4-clpyridazino[3,4-blquinoxaline (1X) (80%), wherein the ring
transformation of quinoxaline to benzimidazole scarecely took place.9 Compound IX (0.2 mmol)} was
easily oxidized with 02 (by aeration) to compound (x)10 (80%), and hence the compound IX was
checked by a mass analysis (M+=238).

In conclusion, 1t may be said that the above novel furo[Z,}-quuinoxaline ITTI 1s a useful

intermediate to synthesize the various quinoxaline derivatives.
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