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Method B.-A 2-Gm. quantity of Ib was added 
to  hot paraffin oil and heated to 230" for 30 min. 
After cooling, the paraffin oil was decanted and 
the solid residue was triturated with petroleum ether 
to remove traces of paraffin oil. Then it was 
recrystallized from chloroform, m.p. 185", and 
mixed melting point proved to be recovered starting 
material. 
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Synthesis of Two 4,5-Dialkyl Isosydnones 
By EDWARD B. ROCHE* and LEMONT B. KIER 

The syntheses of two new dialkyl isosydnones 
are described. These represent the k s t  non- 
benzenoid derivatives to be reported. Spec- 
tral data for each compound are also given. 

HIS LABORATORY has been interested in the study T of meso-ionic compounds as possible therapeutic 
agents for several years. The first meso-ionic syd- 
none system I was synthesized in 1935 by Earl and 
Mackney (1). The authors have previously re- 
ported (2-6) the synthesis and pharmacological 
activity of a number of 3-monosubstituted and 3,4- 
disubstituted derivatives of this system. Both the 
monoalkyl and the dialkyl substituted syndnones 
exhibited potent central nervous system stimulatory 
properties (2-4). Further work on a possible 
mechanism of action and important medicinal 
chemical features of this system is currently under- 
way in this laboratory. 

As a logical extension of these investigations, a 
study of the medicinal aspects of a system isomeric 
with the sydnones was warranted. 

The synthesis of $-2,4-dihydro-4,5-diphenyl-2- 
keto-l-oxa-3,4-diazole ( IIa) has been reported by 
Hashimoto and Ohta (7). (The system I1 shall be 
referred to by the name isosydnone.) This system is 
isomeric with the sydnone ring I in that the pseudo- 
lactone function has been reversed in structure 11. 
An earlier report by Hoegerle (8) disclosed the syn- 
thesis of a fused ring meso-ionic system I11 from the 
reaction of N-aminopyridone-(2) with phosgene. 
This system contains the isosydnone nucleus which 
was first obtained as a monocyclic system IIa in 
1961 (7). 

Hashimoto (7) achieved the synthesis of com- 
pound IIa by the method of Hoegerle (S), in which 
1-benzoyl-1-phenylhydrazine was treated with phos- 
gene in chloroform solution in the presence of potas- 
sium carbonate. The product was characterized 
through its infrared spectrum and degradative reac- 
tions in both acid and base. Further attempts t o  
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prepare other derivatives of this nucleus (11) were 
unsuccessful, with the exception of preparing a small 
amount of compound IIb. However, the amount 
obtained was insufficient to  afford complete charac- 
terization. 

Recently, Ainsworth (9) has reported the prepara- 
tion of 4-methyl-5-phenylisosydnone IIb in good 
yield, as well as a study of the nature of the reaction. 
The method of synthesis differed from that em- 
ployed by Hashimoto (7) in that the hydrochloride 
salt of the acylhydrazine was used in solution in 
dioxane, and the reaction was completed under 
reflux conditions rather than a t  - 7 to - 10". 

Both of the isosydnone derivatives, IIa and IIb, 
reported contain a phenyl ring which can aid in 
stabilizing the meso-ionic system through ?r-electron 
delocalization. For the purpose of studying the 
medicinal chemical aspects of the isosydnones (11), 
it was desirable to  synthesize derivatives in  which 
both R and R' are alkyl substituents. This was also 
necessary for correlation with the medicinal activity 
of the alkyl-sydnones (2-6). With this purpose in 
mind, this preliminary report discloses the synthesis 
of two new dialkyl isosydnones, IIc and IId. 

The problem of obtaining 1-acylated hydrazines 
was overcome to a large degree by acylating the 
alkylhydrazine in a high dilution of ether with the 
appropriate acid anhydride (10). This procedure 
gives a mixture of 1-acylhydrazine and 1,a-di-acyl- 
hydrazine which can be separated by fractional 
distillation to  provide the 1-acylhydrazine in good 
yield. 

EXPERIMENTAL 

4,5-Dimethylisosydnone (IIc).-1-Acetyl-1- 
methylhydrazine (IV) (0.19 mole) was dissolved in 
2 L. of cold chloroform containing 300 Gm. of anhy- 
drous potassium carbonate. The mixture was 
cooled to  - 10" in a propylene glycol-dry ice bath. 
With vigorous stirring, a steady stream of phosgene 
was introduced into the mixture for a period of 15 
min. The mixture was allowed to  warm t o  room 
temperature while stirring. After refluxing for 0.5 
hr. to expel the excess phosgene, the insoluble solids 
were filtered out, and the chloroform solution was 
concentrated in wcuo to  give a red oil. Vacuum 
distillation of the oil yielded 4 Gm. of a colorless oil 
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I 11 
a , R = R ' = +  
b, R = CHs, R' = + 
c, R = R' = CHs 
d, R = CH(CHs)z, R' = CHI 
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Scheme I1 

(IIc) at a boiling point of 50-52"/0.5 mm. (See 
SchemeI.) 

And-Calcd. for GH6NZO2: C, 42.10; H, 
5.30; N, 24.60; 0, 28.00. Found: C, 41.95; 
H.5.73; N.24.53; 0,27.79. 
4-Isopropyl-5-methylisosydnone (IId).-1-Ace- 

tyl-1-isopropylhydrazine (V) (0.08 mole) was reacted 
with phosgene under the same conditions specified 
above. Evaporation of the solvent yielded a yellow 

oil which would not distil. Addition of benzene to 
the oil resulted in the precipitation of a solid which 
on recrystallization from benzene gave 2 Gm. of 
white crystals IId which melted at 111-112O. (See 
Scheme 11.) 

And-Calcd. for C~HIONZO~: C, 50.70; H, 
7.00; N, 19.70; 0, 22.60. Found: C, 51.08; 
H, 7.03; N, 19.75; 0. 22.14. 

msccrssroN 
The infrared spectrum of isosydnorie IIc contained 

an absorption in the pseudocarbonyl region (7) at 
1785 em.-'. Also noted was the disappearance of 
the amide I band at 1650 cm.-' which was present 
in the starting acylhydrazine (IV). 

Compound IIc is not stable in hydroxylic solvents, 
which led to problems in obtaining ultraviolet ab- 
sorption data. An absorption was detected in the 
200 to 220-mp region, but the molar extinction co- 
efficient could not be ascertained. 

The infrared spectrum of isosydnone IId contained 
an absorption at 1750 an.-' representing the pseudo- 
carbonyl group, and was devoid of the amide I band 
at 1675 ern.-' from the starting acylhydrazine (V). 

This derivative IId was more stable in solution 
than compound IIc. The ultraviolet spectrum in- 
dicated that an aqueous solution was stable for 
3-8 hr. at room temperature. The spectrum 
shows a 

I t  is evident that the synthesis of other dialkyl 
isosydnones may be achieved with this general pro- 
cedure with the appropriate l-acyl-l-alkylhydra- 
zines. 
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