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Abstract-The reactions of lithium phenylsydnone with the acid chloride of 3-phenylsydnonyl4-carboxylic 
acid, as well as with acetyl, valerianyl, benzoyl, oxalyl chlorides and with phosphorous trichloride, 

phosphorous oxychloride, sulphur monochloride and thionyl chloride, are described. 

THE reaction of lithium phenylsydnone (I) with phosgene yields 4-bis(3-phenyl- 
sydnonyl) ketone (III) and 4-bis(3-phenylsydnonyl) carbinol (IV)’ and not the 
triphenylsydnonyl carbinol (II) as expected.’ 

B 

COH 

II - 111 IV 

The intermediate formation of the acid chloride of 3-phenylsydnonyl Ccarboxylic 
acid (V) was proved by reaction of the latter with lithium phenylsydnone (I) under 
the conditions for the reaction of I with phosgene’ and production of the ketone III 
and the carbinol IV. 

pT -CL1 + Ph-N-C-COCI 

%$O 
I:? 

- III + IV 

k’ 
40 

I V 

The relationship between III and IV suggests that the carbinol may be obtained 
by the reduction of the ketone (being analogous to the reduction of carbonylic 
compounds by action of organometallic derivatives3) or less probably vice versa. 
Both these possibilities were checked by treating III as well as IV with butyl lithium 
(in the case of III also with lithium phenylsydnone I) but as only the starting materials 
were recovered the carbinol III is not formed from the ketone II or vice oersu, hence 
the reduction occurs prior to their formation. As no addition product of the organo- 
metallic compound to the carbonyl group of the ketone III, i.e. II or VIb is formed, 
the linal products result from the reaction between the acid chloride V and the 
lithium derivative I. 
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In order to clarify this stage, the reaction of I with other acid chlorides and also 
with some non-metallic chlorides was investigated. The reactions between I and 
acetyl, valerianyl, and benzoyl chlorides. proceed normally giving the tertiary 
carbinols VI. 

Ph-N -C- 1 --C -N-Ph Via R = Me- Ph-N-C--AC 

A,;,40 ~$;,A 
Vlb R = Bu- 
WC R = Ph- 

I( QO 
0 

Vi VII 

The ketones formed as inte~ediates during these reactions, in the presence of 
the lithium derivative must be converted into tertiary carbinols VI. In the case of 
acetyl chloride small amounts of 3-phenyl 4-acetylsydnone (VII) could be isolated 
and this compound gave the carbinol Via when treated with I. This fact proves that 
generally the carbonyl group bound to a sydnone ring reacts with nucleophilic 
reagents. 

It seems therefore that the lack of reactivity on the carbonyl group is characteristic 
only of compounds containing two sydnonyl radicals bound to the keto group. This 
lack of reactivity is dificult to explain since it could be electronic or steric in origin. 

The reaction of I with oxalyl chloride yields in addition to 4,4’-bis(3-phenyl- 
sydnonyl) cx-diketone (VIII), 4-phenylsydnonyl methyl-4’ phenylsydnonyl ketone (IX). 

The reaction of lithium phenyIsydnone (I) with phosphorous trichloride, yields 
4,4’,4”-tris(3-phenylsydnonyl)phosphine (X) a compound containing three sydnone 
rings bound to the same central atom. In the case of phosphorous oxychloride only 
two halogen atoms react with I, giving the 4,~-bis(3-phenylsydnonyl) phosphinic 
acid (XI) and not the expected, tris-phenylsydnonyl phosphine oxide (XII). 

X XI XII 

Sulphur monochloride and the thionyi chloride react with I yielding 4,4’-bis(3- 
phenylsydnonyl) sulphide (XIII) and 4,4’-bis(3-phenylsydnonyl) sulphoxide (XIV) 
respectively. 

Ph-N -C-S-C-N-Ph 

IL&&l Ok&“’ 

XIII XIV 
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No reaction products could be obtained by treating SiCI, or SnCI, with I under 
similar conditions. Further none of the carbinols react under normal conditions with 
SOCI,, POCI, or PCI, to give the respective chlorides, thus proving decreased 
reactivity of a central carbon atom to which two sydnone rings are bound. 

The carbinols IV, Via and WC, are discoloured when submitted to UV radiation 
and the radicals formed are readily detected by electronic paramagnetic spin reson- 
ance. Free radicals are also obtained by y-radiation (5 x lo6 rad). Under identical 
conditions the carbinol IV forms the greatest concentrations of free radicals. Com- 
pounds IV, Via, b, c. VIII and IX also give stable carbonium ions when dissolved in 
cone H,SO, and are being investigated. 

EXPERIMENTAL 

Condensation of lithium pheny[sydnone (I) with acid chlorides. The reaction between bromophenyl- 

sydnone* (B.P.S.) and BuLis was carried out in inert gas atmosphere. by adding dropwise with stirring, 

the latter to the former (both in ethereal soln containing about 0.25 and 0.1 g substance per ml respectively) 

while stirring. During this an_d the subsequent stages the temp was maintained at -50 to -60’. The 

mixture was stirred for 0.5 hr4 after which an ethereal soln containing about 0.3 giml of freshly distilled 

acid chloride was added. After stirring 05 hr. the mixture was poured into water’ and the ppt (sometimes 

a sticking mass) together with that obtained by evaporation of the organic layer was purilied. (Tables 1 

and 2). 

Formation of 111. IV, Via. VII, VIII and IX. The slightly coloured crude product obtained above. was 

washed with solvents and tiltered. The tiltrate was evaporated and the residue recrystallized to yield III 

or VII (IX was obtained from the mother liquors from the recrystallization of VIII). The washed crystals 

after recrystallization yielded IV. Via. or VIII. 

4,4’ Bis(3-phenylsydnonyl) methyl carbinol (Via). To a suspension of I4 (obtained as above from B.P.S.4 

0.36g or 1.49 mM in 2 ml dry ether and I.1 ml ethereal sold of BuLi’ 0.1 g 1.56 mM) VII (0.3 g; 1.47 mM) 

were added at -60’ with stirring which was continued for @5 hr. The mixture was then poured into 

water acidified with HCI. The product Vla (m.p. 160”. after washing with ether and benzene was re- 

crystallized from ether-alcohol as white crystals m.p. 212” (45 mg 10% based on VII) was identical with 

Vla. giving no depression in a mixed m.p. and having the same IR spectra. 

Acknowledgemenr-The authors wish to thank dr. M. Farcasiu for the sample irradiation and the EPR 

spectra. and to Dr. 0. Kijrner for the IR and UV spectra. 
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