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A New Bis-Sydnone

Claude V. Greco and Michael Pesce

Department of Chemistry, St. John’s University

As a result of the ease of the direct lithiation procedure
(1) for preparing 4-(3-phenylsydnonyl)lithium (I) and the
paucity of reports (2a-d) utilizing this intermediate, we
have been applying some of the more common chemistry
of organolithium compounds to I. A recent report by
Suciu and Mihai (3) on the reactions of I with a variety of
acid and non-metallic chlorides, prompts this report on the
synthesis and properties of a new bis-sydnone, unsym-
4,4"-bis(3-phenylsydnonyl)ethylene (II) and our findings
on the formation of the known alcohol (3), methyl-4,4"-
bis-(3-phenylsydnonyl)carbinol (III).

The reaction of I with acetic anhydride at -30°,
expected to yield IlI, surprisingly afforded compound II
and some methyl-4-(3-phenylsydnonyl) ketone (IV) (4).

Structure II was supported by (a) its mass spectrum
(5) which showed a fragmentation pattern consistent with
the ethylenic structure and the parent radical ion at m/e
348; (b) the absence of hydroxyl group absorption in the
infrared spectrum but the presence of a sydnone carbonyl
at 5.75 y; (c) an ultraviolet absorption maximum at 330
my (€, 18,000), a bathochromic shift of 20 mu from the
absorption of 3-phenylsydnone (310 my). This shift in
absorption was similar to that produced by the extended
conjugation in IV (324 my) (4). Finally the dehydration
of the bis-sydnone 111 afforded II.

The carbinol III for the dehydration was obtained in
low yield by allowing the 3-phenylsydnone in ether, after
treatment with n-butyllithium at -20°, to react with acetyl
chloride at -65°. Under slightly different conditions (same
molar quantities of reactants) none of the carbinol was
isolated. Thus, addition of acetyl chloride at -50° and
maintenance of the reaction at that temperature for 45
minutes or at -20° and warming to room temperature
(or refluxing) gave Il and IV. Comparison of this product
Il with those secured from the acetic anhydride reaction
and the dehydration of III, showed them to be identical.

It is surprising that Suciu and Mihai (3) did not find
similar products in their reactions. They did mention,
however, that Il gave a stable carbonium ion when dis-
solved in concentrated sulfuric acid. Our continuing
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studies in this area should afford an explanation of this
difference in results. In the absence of sufficient experi-
mental results, it is not possible to speculate (6) on the
causitive factors for this alkene formation.

EXPERIMENTAL (7)

Reaction of 3-Phenylsydnonyllithium With Acetic Anhydride.

To a suspension of 3-phenylsydnone (8) (2.0 g.; 0.012 mole)
in 45 ml. of ether at -20° was added 10 ml. of n- butyllithium
(9). After stirring 55 minutes at -20 1.8 g. (0.018 mole) of
acetic anhydride was added at -30°. Aftcr 2 hours stirring at -30°,
the yellow solution was hydrolyzed with aqueous sodium phosphate
which formed a precipitate in the water layer. The mixture was
filtered and the residue recrystallized twice from ethanol to
afford 0.20 g. (16%) (10) of yellow crystalline unsym-4,4'bis-
(3-phenylsydnonyl)ethylene (II), m.p. 176-177°,

Angl. Caled. for C13H12N404: C, 62.06; H, 3.45; N, 16.09.
mol. wt. 348. Found: C, 62.10; H, 3.65; N, 15.99; mol. wt.
374 (Rast) and 348 (mass spectral).

The ether layer from the above reaction mixture was separated
and the water layer extracted with ether until colorless. The
combined ether solutions were dried (magnesium sulfate), filtered
and the filtrate evaporated. The resultant residue was recrystal-
lized three times from absolute ethanol to yield 0.30 g. (20 4%)
of methyl-443-phenylsydnonyl) ketone (IV), m.p. 137- 138°. The
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infrared spectrum of this product was identical to that of an
authentic sample of the ketone (4).

Reaction of 3-Phenylsydnonyllithium With Acetyl Chloride.
Procedure A.

A solution of 10 ml. of n-butyllithium was added dropwise
to a suspension of 2. 0 g. (0.012 mole) of 3- phenylsydnone in
40 ml. of ether at -20°. After 15 minutes stirring at 20 acetyl
chloride (2.0 g., 0.026 mole) was added dropwise at .65° at which
temperature the reaction was maintained for an additional 2.5
hours after addition was completed. On pouring the reaction
solution into aqueous sodium phosphate, a brown gum formed at
the ether-water interface which was filtered and recrystallized
twice from absolute ethanol to afford 0.10 g. (7.9%) of light
yellow crystalline methyl 4.4'-bis-(3 J)henylsydnonyl) carbinol
(If1), m.p. 217- 218° (lit. (3) m.p. 212°).

The infrared spectrum (5% potassium bromide) showed a
hydroxyl) band at 3.05 u and the sydnone carbonyl at 5.75 u.
The u.v. maximum was at 310 mu (¢, 15,700).

Anal. Caled. for C13H14N405: C,59.02; H, 3.83; N, 15.30;
mol. wt. 350. Found: C, 58.87; H, 3.93; N, 15.55; mol. wt.
337 (Rast).

The ether layer from the above reaction filtrate was separated
and the water layer handled as described in the preparation of I1.
The combined ether solutions yielded 0.33 g. (22.5%) of the
ketone IV, m.p. 137-138° after three recrystallizations from
absolute ethanol.

Procedure B.

This procedure was 1dent1cal to Procedure A except the acetyl
chloride was added at -50° and the reaction maintained at this
temperature for 45 minutes. The reaction solution was worked
up in the same manner, forming a precipitate in the water layer.
The isolated solid was twice recrystallized from absolute ethanol
to yield 0.30 g. (24.0%) of II, m.p. 176- 177°. The remaining
ether layer was combined with the ether extracts of the water layer
as in Procedure A to afford 0.42 g. (28.6%) of pure ketone IV.

Dehydration of I11.

To a solution of III (0.30 g., 0.00086 mole) in 20 ml of
hexane was added 0.5 ml. of concentrated sulfuric acid. To the
red gum formed was added 15 ml of water and the white solid
which resulted on trituration was filtered. One recrystallization
from absolute ethanol afforded 0.22 g. (73.7%) of alkene II, m.p.
176-177°. The infrared spectrum of this product was identical to
the spectrum of products secured from the procedures described
above,
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