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Nitrene Additions

to the Bicyclo[2.2.1]hept-2-ene System
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The synthesis of two examples of the 3-azatricyclo[3.2.1.0% # Joctane ring system is described.
The product azabicycles are obtained in low yields and are stable in retluxing chlorobenzene.
The lead tetraacetate oxidation of 3-amino-2-methyl-4-quinazolone leads to high vields of the

deaminated compound.

J. Heterocyclic Chem., 14, 335 (1977).

We wish to report the use of the method of Rees and
coworkers (2) to synthesize two examples of the 3-aza-
tricylco[3.2.1.0%+* Joctane ring system (3). Thus reaction
of N-aminophthalimide with endo, cis-dimethylbicyclo-
[2.2.1 Jhept-2-ene-5,6-dicarboxylate in the presence of
lead tetraacetate in dichloromethane solvent vields endo,
cis-dimethyl-3-aza-3-phthalimidyltricyclo[3.2.1.0%% | -
octane-6,7-dicarboxylate (1a) in a 10.5% isolated yield.
Hoesch and Dreiding have shown that lead tetraacetate
oxidizes [V-aminophthalimide to phthalimide in the
absence of olefin (4). Accordingly, we have isolated
phthalimide in approximately 8% yield in the above
reaction. Obviously the lead tetraacetate oxidation of
N-aminophthalimide to phthalimide is a competing reac-
tion pathway.
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The other new aziridine synthesized is endo, cis-

dimethyl-3-aza-3-(2-methyl-4-quinazolyl)tricyclo-

[3.2.1.0%* Joctane-6,7-dicarboxylate (1b).  This com-
pound was prepared by a procedure analogous to that
used in the preparation of 1a, using 3-amino-2-methyl-4-
quinazolone as the nitrene precursor. The aziridine was
obtained in 5-6% yields. 2-Methyl-4-quinazolone was also
isolated in a 249 vyield from each reaction mixture. In
analogy with the results obtained by Hoesch and Dreiding,

we have found that the reaction of 0.5 mole of lead
tetraacetate with 3-amino-2-methyl-4-quinazolone in the
absence of olefin leads to high yields (about 80%) of the
deaminated compound, 2-methyl-4-quinazolone (5). Thus
apparently there is a side reaction involving the lead
tetraacetate oxidation of 3-amino-2-methyl-4-quinazolone
in the aziridine synthesis reaction.

The two new aziridines were found to be remarkably
stable for a 3-azatricyclo[3.2.1.0%>% Joctane ring system.
Unsaturated analogs of the system have been found not to
be particularly stable. Thus 3-benzenesulfonoxy-3-aza-
tricyclo[3.2.1.02>* Joct-6-ene (2a) is unstable (6-8) and
3-phthalimidyl-3-azatricyclo[3.2.1.0% % Joct-6-ene  (2b)
rearranged after heating for 40 minutes at 120° (4).
Both compounds rearrange to the corresponding 2-aza-
bicyelo[3.2.1 Jocta-3,6-diene (3). The aziridines (1a) and
(1b) were found to be stable after refluxing for 24 hours
in carbon tetrachloride and in chlorobenzene (b.p. 132°).
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336 Notes

EXPERIMENTAL

Melting points were obtained on a Fisher-Johns melting point
apparatus and are uncorrected. Ir spectra were recorded on a
Perkin-Elmer Model 237 B grating infrared spectrophotometer.
Nmr spectra (in deuteriochloroform with tetramethylsilane as
internal standard) were measured on a Varian T-60 spectrometer.
The elemental analyses were performed by Galbraith Laboratories.

The lead tetraacetate was obtained from G. Frederick Smith
Chemical Company. It was not recrystallized, but the acetic acid
was removed under vacuum to give a white, powdery material
before use. The dichloromethane was washed with concentrated
sulfuric acid and 10% potassium hydroxide, stored over solid
sodium hydroxide overnight and distilled. It was stored over
molecular seives in brown bottles. The carbon tetrachloride and
chlorobenzene were reagent grade and were used without further
purification.

The 3-amino-2-methyl-4-quinazolone was prepared as described
by Rees, et al. (2).

Synthesis of endo, cis-Dimethylbicyclo[2.2.1 Jhept-2-ene-5,6-di-
carboxylate.

The diester was prepared via Fisher esterification of the diacid
9.

Synthesis of endo, cis-Dimethyl-3-aza-3-phthalimidyltricyclo-
[3.21.0%% Joctane-6,7-dicarboxylate (2a).

To a solution of 1.01 g. (6.2 mmoles) of N-aminophthalimide
and 3.95 g. (18.8 mmoles) of endo, cis-dimethylbicyclo[2.2.1]-
hept-2-ene-5,6-dicarboxylate in dry dichloromethane (18 ml.)
was added 2.79 g. (6.3 mmoles) of lead tetraacetate over a period
of 12 minutes in the dark. After stirring for an additional 15
minutes, the reaction mixture was filtered and the solid washed
with additional dichlormethane (20 ml.) and ether (20 ml.). The
combined organic layers were washed with 1% sodium hydroxide
and water, dried over anhydrous magnesium sulfate and then
evaporated to dryness on a rotary evaporator. The residue was
treated with several portions of benzene to remove the acetic
acid. The benzene was removed to leave a yellow solid. Recrystal-
lization from denatured alcohol gave compound 2a(0.24 g., 10.5%
yield) as yellow crystals, m.p. 186-188° and phthalimide (0.15 g.,
8.3% yield). In some trials a third, high-melting, still-unidentified
solid (about 0.2 g.) was obtained. The aziridine showed ir (nujol):
700, 890, 1190 and 1700 cm~1; nmré 7.73 (s, 4H, aromatic H),
3.70 (s, 6H, methyl H), 3.37 (s, 2H, methine H adjacent to
COOCH3), 3.13 (broad s, 4H, bridgehead H) and 1.40 (AB, 2H,
methylene H); mass spectrum: mfe 370 (M™¥).

Anal. Caled. for C19H18N2063 C, 6162, H, 490, N, 7.56.
Found: C, 61.48; H, 5.02; N, 7.52.
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Synthesis of endo, cis-Dimethyl-3-aza-3-(2-methyl-4-quinazolyl)-
tricyclo[3.2.1.02’4]0ctane-6,7-dicarboxylate (2b).

To a solution of 1.09 g. (6.2 mmoles) of 3-amino-2-methyl-4-
quinazolone and 3.95 g. (18.8 mmoles) of endo, cis-dimethyl-
bicyclo[2.2.1]hept-2-ene-5,6-dicarboxylate in dry dichloromethane
(18 ml.) was added 2.79 g. (6.3 mmoles) of lead tetraacetate
over a period of 12 minutes in the dark. After stirring for an
additional 15 minutes, the reaction mixture was filtered and the
solid washed with additional dichloromethane (20 ml.). The
combined dichloromethane solutions were evaporated to dryness
on a rotary evaporator and the residue treated with several
portions of benzene to remove the acetic acid. The benzene was
removed to leave an orange-brown solid, purified by column
chromatography (basic alumina; chloroform) to give a compound
2y (0.14 g., 6% vyield) as off-white crystals, m.p. 165-167°.
Continued elution with acetone provides a white solid. Recrystal-
lization from chloroform gave 2-methyl-4-quinazolone (0.24 g.,
249% yield) as white needles, m.p. 235-240°. The aziridine showed
many peaks in the ir (nujol): eg., 775, 1150, 1190, 1580, 1660,
1705, 1715 ecm~!; nmr: § 7.49 (m, 4H, aromatic H), 3.62 (s,
6H, ester methyl H), 3.37 (s, 2H, methine H adjacent to COOCHj3),
3.10 (broad s, 4H, bridgehead H), 2.71 (s, 3H, olefinic methyl H)
and 1.80 (AB, 2H, methylene H); mass spectrum: m/e 383 (M*).

Anal. Caled. for C,9H, 1 N305: C, 62.65; H, 5.52; N, 10.96.
Found: C, 62.52; H, 5.58; N, 11.12.
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