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The Direct Lithiation of 3-Phenylsydnone
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Sir:

The conversion of 3-phenyl-4-bromosydnone (II)
to 3-phenylsydnone-4-carboxylic acid (IV) by a halo-
gen-metal interconversion with z-butyl lithium (i.e.,
I-II-NII-IV) has been reported (2a). Recently, two
additional publications (3) reported employing this
method to prepare 4-lithium sydnones.

As part of our study on the synthesis and re-
activity of mesoionic compounds, it was decided
to explore reactions of the organometallic de-
rivatives of sydnones (4). Molecular orbital calcu-
lations (5) revealed an electronic charge distribution
shown in VII. The ring bears an aggregate positive
charge of the order 0.7-0.9 balanced by a negative
charge on the exocyclic oxygen. This information
coupled with other physical data (6a) led Baker and
Ollis (6b) to propose structure VIII as an adequate
representation of sydnones. We assummed, based
on this MO representation, that the hydrogen at the
4-position on the sydnone ring might be sufficiently
acidic for the direct replacement by n-butyl lithium.
Additional indirect support for this assumption was
Kato and Ohta's (2b) mention of reactions where II
showed indications of behaving as a positive bromine
compound. As expected, 3-phenylsydnone (I) was
directly converted into 3-phenyl-4-lithium sydnone
(OT) in 60% yield, assayed as the carboxylic acid
1v.

A solution of 10 ml. of n-butyl lithium (7) (15%
in hexane; approximately 1.46 M) was added dropwise
to a suspension of 3-phenylsydnone (8) (2.0 g., 0.012
mole) in 50 ml. of ether at -20° in a nitrogen atmo-
sphere. After stirring 55 minutes, gaseous carbon
dioxide was bubbled through the solution for 45
minutes. The temperature was allowed to rise to
0° at which it was maintained during the carbonation.
The mixture was decomposed with water, the ether
layer separated and discarded. The water layer
was washed three times with ether and then acidified
to pH 2 with concentrated hydrochloric acid. The
crude product (1.61 g.) was recrystallized three
times from ethanol to yield 1.52 g. (59.9%) of pure
acid, m.p. 190-191° (9). Using powdered dry ice
for the carbonation gave a yield of 55.5% of pure
acid after three recrystallizations from ethanol, m.p.
190-191°.

Anal. (10) Caled. for CgHgN,O4: C, 52.43; H, 2.91;
N, 13.59. Found: C, 52.33; H, 3.12; N, 13.65.

Infrared spectrum (11): 3077-2857 cm™ ! (broad
OH), 1818 cm™! (sydnone C=0), 1681 em™! (carboxyl
C=0).

The reported yield for the halogen-metal inter-
conversion method (2a) increased by ca. 10% when
the procedure was modified by the use of gaseous
carbon dioxide. The reaction temperature for the
direct lithiation was -20° while the halogen-metal
interconversion was performed at ~50°. If the direct
method was run at -50° the yield of acid decreased
while above -20° decomposition occurred. Thus,
~20° gave the optimum conversion of I to IIL

A comparison of the direct and halogen - metal
interconversion methods revealed the overall yields
based on I are about identical. Naturally, the direct
method is facilitated by not requiring the preparation
of II.

We initially began our study of 4-lithium sydnones
utilizing the halogen-metal interconversion method
(2a). The precursor, II, had been obtained by
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treatment of I with bromine in acetic anhydride at
0° or N-bromosuccinimide in boiling chloroform (12);
with bromine in acetic acid in the presence of sodium
acetate (2a) and also bromine in aqueous potassium
bromide (13,14). All attempts to obtain II in this
laboratory by the bromine in acetic anhydride method
(12) confirmed Stansfield's (15) finding of the con-
version of I into 2-methyl-4-phenyl-1, 3, 4-oxadiazol-
5-one (VI), m.p. 78-82°. Kato and Ohta (2b) re-
ported obtaining a 78% yield of II employing an
ether suspension of I with bromine in the presence
of solid sodium bicarbonate. While this method
is relatively more efficient than any procedure
previously reported, its success depends on the
presence of water in the ether solvent. We have
found sodium dried ether results in decomposition
of I (or II) when bromine is added to the ether-
sydnone-sodium bicarbonate suspension. The electro-
philic bromination should be favored and the acidity
of the hydrogen at the 4- position enhanced in a
highly polar and basic medium. Thus, utilizing an
aqueous sodium bicarbonate-ethanol solvent system,
the 3-phenylsydnone readily dissolved and the bromi-
nation occurred in yields of 80-84%.

At room temperature, sodium bicarbonate (2.0 g.,
0.024 mole) in 30 ml. of water was added to a
suspension of I (1.0 g., 0.006 mole) in 50 ml. of
ethanol. The resultant cloudy solution clarified to
an orange colored solution on the addition of bro-
mine (1.0 g., 0.006 mole) in 25 ml. of ethanol.
After 15-30 minutes stirring, 30 ml. of water was
added and the ethancl removed at reduced pressure.

The precipitate which deposited was filtered, washed
repeatedly with water and recrystallized three times
from benzene-petroleum ether (30-60°), m.p. 139-
140° (dec.). A mixture melting point with an au-
thentic sample (2b) showed no depression. The
yields for six preparations were 80-84%.

Anal, Calcd. for CgHs;BrNy,O,: C, 39.83; H, 2.0T;
N, 11.62; Br, 33.15. Found: C, 39.85; H, 2.21;
N, 11.70; Br, 33.00.

The Grignard reagent V has been prepared from
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II (16). In view of our success with the direct
lithiation of I we are presently studying the reactions
of a variety of 4-lithium sydnones and also investi-
gating the scope and utility of the acidic character
of the hydrogen at the 4-position of sydnones,
particularly in the preparation of V and other re-
active organometallic intermediates.

REFERENCES

(1) To whom all inquiries should be addressed.

(2a) H. Kato and M. Ohta, Bull. Chem. Soc. Japan, 32, 282 (1959);
(by H. Kato and M. Ohta, ébid., 30, 210 (1957).

(3) L. B. Kier, D. Dhawan and M, J. Fregly, J. Pharm. Sci.,
53, 677 (1964) and N. Suciu, Gh. Mihal, M. Elian and E. Stroescu,
Tetvahedron, 21, 1369 (1965).

(4) While we are presently investigating 4-lithium sydnones, further
extensions of this investigation utilizing other organometallic inter-
mediates are quite apparent to us.

() R. A. W. Hill, L. S, Sutton and H. C, Longuet-Higgins, J.
Chem. Phys., 46, 244 (1949); Cf. also, L. E. Orgel, T. L. Cottrell,
W. Dick and L. E. Sutton, Tvans. Faraday Soc., 47, 48, 133 (1951).

(6a) W. Baker and W. D. Ollis, Quart. Rev. (Londom), 11, 15
(1957; (b) W. Baker and W. D. Ollis, Chem. and Ind., 910 (1955).

(7) Purchased from Foote Mineral Company, Exton, Pa. and as-
sayed by the procedure of R. G. Jones and H. Gilman, Organic Re-
actions, 6, 339 (1951).

(8) J. C. Earl and A. W. Mackney, J. Chem. Soc., 899 (1935).

(9) All melting points were taken on a Mel-Temp melting point
apparatus and are uncorrected.

(10) Combustion analyses performed by Drs. Weiler and Strauss,
Microanalytical Labs., Oxford, England.

(11) Taken on a Perkin-Elmer Infracord 137 using potassium bro-
mide wafer.

(12) W. Baker, W. D. Ollis and V. D. Poole, J. Chem. Soc.,
307 (1949).

(13) J. C. Earl, Rec. Trav. Chim., 75, 1080 (1965).

(14) K. Nakahara and M. Ohta, Nippon Kagaku Zasshi, 77, 1306
(1965); Chem. Abstr., 53, 5251 (1959).

(15) F. Stansfield, J. Chem. Soc., 4781 (1958); Cf. also F. H. C.
Stewart, Chem. Rev., 64, 129 (1964) for a mechanism explaining
this rearrangement.

(16) M. Ohta and H. Kato, J. Chem. Soc. Japan, 78, 1653 (1957);
Chem. Abstr., 54, 1503 (1960).

Received June 16, 1966 Jamaica, New York 11432



