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Reactions of benzofuroxanes with nucleophilesgion of 5-substituted benzofuroxaneta-e with
(Beirut reaction) is a procedure providing quinoxa-styrene in a boiling 2-propanol.
line-N,N'-dioxides. In this reaction takpart imines
[1], enamineq4?2], enolate-anion§3], phenolg4], and
also olefins with a less active bond than that in
iﬁrk?mes{S]. Theleast studied are the lattegactions. not fully consumed within 7 days whereas the reac-

e same time the availability of olefins is very _. : .
attractive for preparation of quinoxling;N'-dioxides tion between 5-nitrobenzofuroxariée completed in
' 6-8 h. The yield of 6(7)-R-3-phenylquinoxaliré;N'-

derivatives. g W ,
. . . dioxide also grew with increasing electron-acceptor
We established that 6(7)-R-3-phenquumoxalme-ch‘,:lralcter of the substituent.

N,N'-dioxideslla -e form in 38-65% vyields in reac-
=N

L e

N A is oxidized by the second benzofuroxane molecule

0o affording aromatic producltl . Therewith the benzo-

Ta—e Ila-e furoxane was reduced into-benzoquinone dioxime
R = OMe @), Me (b), Cl (c), COOMe ¢), NO, (€). (IlI') that was isolated from the reaction mixture and

The duration of the process decreased with grow-
ing electron-withdrawing character of the R substitu-
ent. Forinstance, 5-methoxybenzofuroxan&( was

Apparently the reaction involved intermediate
formation of dihydoquinoxalinéd,N'-dioxide A as

0]

/Il\f evidenced the red color of the reaction mixture
R*@ l characteristic of these compoun{B]. Intermediate

N ph

0]

Yields and characteristics of compounds synthesized

1 -
Compd. | Yield, Isomers H NMR spectrum of the mainsomer, 3, ppm
no. | % ratio H s H® d | H® d | H®, d | Ph, m R, s
lla 40 12:88 8.84 7.77 8.44 7.57 7.95, 7.55 3.99
lIb 27 31:69 8.78 8.22 8.38 7.76 7.97, 7.54 2.55
lic 46 100:0 8.94 8.46 8.54 8.03 7.98, 7.57 -
Id 63 15:85 8.97 8.95 8.65 8.41 8.00, 7.58 3.98
lle 65 43:57 9.17 9.08 8.71 8.69 8.01, 7.59 -
Found, % Calculated, %
Compd.
no. Formula
C H N C H N
lla 67.16 4.51 10.44 C,H,N,0; 67.24 4,75 10.47
lIb 71.42 4.79 11.10 C,H.,N,0, 71.47 4,90 11.11
lic 61.66 3.33 10.27 C,.H,CIN,O, 62.01 3.54 10.31
Iid 64.86 4.08 9.46 C,eH:.N, O, 65.12 4.18 9.52
lle 59.37 3.20 14.84 C..HgN;O, 59.78 3.60 14.86
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identified by TLC comparing it with an authentic till weakly acidic pH. The precipitated benzoquinone
sample specially prepared by reduction of the cordioximelll was filtered off anddried.

responding benzofuroxane with hydroxylamifé]. 1 i
The capability of benzofuroxanes to reduce the H NMR spectra were recorded on Bruker AC-300

aromatic structure of dihydroazines while converting'l\r/]lztégrgegtct'rna Bv'\giOdrﬁ’e ;’;ﬁg‘;l Offﬂgggdgl\gt? O‘ meter
into ortho-benzoquinone dioximes is well knoy8j. b b

Varian CH-6 (ionizing voltage 70 V). TLC was
The composition and structure of compoundsperformed on Silufol UV-254plates, eluent chloro-

obtained was confirmed by elemental analysisform.

'H NMR and massspectra. In themass spectra of
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