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General Synthesis of 1a,7b-Dihydro-1H-cyclopropa[c]cinnolines with 377

Electron-Withdrawing Substituents in the la-Position
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2-Vinylphenylhydrazonyl chlorides (4) react with triethylamine in boiling benzene to afford
the title compounds (6) in 54-72% vyield, probably through nitrile imine intermediates (5).

J. Heterocyclic Chem., 16, 377 (1979).

We have reported the synthesis and chemical reactions
of few la-carbethoxy-la,7b-dihydro-1H-cyclopropale |-
cinnolines, the first representatives ol a new type of
benzofused diazanorcaradienes (1-3). Aiming toward a
more extensive study of this novel ring system, efforts
have been devoted to the preparation of substrates with a
wider variety of substituents in the la-position. The
synthesis of compounds 6a-e is here described.

As illustrated in the Scheme,
leading to 6a-e involves:

the reaction sequence
(i) diazotization of the ortho-
substituted anilines 1; (ii) coupling of the corresponding
diazonium salts 2 with the properly 1-substituted 1-chloro-
2-propanones 3, and (iii) treatment of the phenyl-
hydrazonyl chlorides 4 with triethylamine in boiling
benzene. Tables | and Il collect reaction times and yields
as well as physical, spectral, and analy tical data of the new
compounds.

The stercochemistry of 6a-c is unequivoeally shown by
the nmr spectra; in fact, the observed chemical shifts
(in the range & 0.6-0.8) are only consistent with the
methyl group close to the shielding region of the =
electron system, i.e., in the endo position. The same
configuration is suggested for 6d,e by the nmr signals of
the aromatic protons, part of which are shielded up to 8
6.5-6.6. Thus, the retentionof stereochemistry would seem
a general feature of the cyclization process leading to 6.

In view of the usual behaviour of hydrazonyl chlorides

in basic medium (4), nitrile imines 5 can be conceived as

Scheme

primary intermediates in the reaction 4 — 6, the final
products being formed through an intramolecular chele-
tropic addition to the ethylenic bond. Since previous
examples of such a reaction concern nitrile imines bearing
a carbethoxy group on the carbene-like carbon (1), the
results here reported appear to be of great importance as
they speak in favour of the generality of this intra-
molecular mode of cycloaddition. Aiming to the full
understanding of it, hydrazonyl chlorides with electron-
donating R, substituents would be desirable;
this kind of substitution precludes the coupling reaction
between 2 and 3.

however,

EXPERIMENTAL

Melting points were taken on a Buchi apparatus and are
uncorrected. Nmr spectra were recorded on a Varian A-60A
instrument with TMS as an internal standard. Ir spectra were
measured on a Perkin-Elmer Model 377 spectrophotometer.
Organic solutions were dried over anhydrous sodium sulphate.

Compounds 3 were prepared according to the following
references: R, = CH3CO (5), C¢H5CO (6), CeHsS0, (7), and
4-NO,CgHg4 (8).

General Procedure for the Preparation of Phenylhydrazonyl

Chlorides (4).

Sodium nitrite (14 mmoles) in water (10 ml.) was added to a
solution of amine 1 (1) (14 mmoles) in 2 N hydrochloric acid
(35 ml.) with stirring and ice-cooling. The mixture was then
adjusted to pH 4 by sodium acetate and compound 3 (14
mmoles) in methanol (5 ml.) was added dropwise under vigorous
stirring at 0-5°. After 3 hours at room temperature, the mixture
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was extracted with ether, and the organic layer was dried and
evaporated.  Recrystallization of the residue from diisopropyl
ether-ethanol usually gave 4 in the pure state. The only exception
was 4e which was isolated by chromatography on a silica gel
column (300 g.) with diethyl ether-light petroleum (1:1) as
eluent (See Table I).

General Procedure for the Preparation of 1a,7b-Dihydro-1H-cyclo-
propafc]cinnolines (6).

A solution of 4 (5 mmoles) and triethylamine (25 mmoles)
in benzene (50 ml.) was refluxed for the time indicated in Table
1. The solid product was filtered off and the solution was
absorbed onto a silica gel column (150 g.). Elution with diethyl
ether containing 5% of triethylamine gave pure 6 (See Table 1I).
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