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Some Derivatives, of 2, 3-Diphenylcyclopropenone1) 

By Yoshio KITAHARA and Makoto FUNAMIZU

(Received October 19, 1964)

Recently, the aromaticity of the cyclopro-
penyl system has been investigated theoretically 
as well as experimentally in several countries3) 
In connection with our studies of the cyclo-
heptatrienyl system, we compared these two 
systems. This paper will describe the prepara-
tion of 2, 3-diphenylcyclopropenethione (I), 3-
dicyanomethylene-1, 2-diphenyl-l-cyclopropene 
(II), 2, 3-diphenylcyclopropenone oxime (III) 
and 3, 3-dichloro-1, 2-diphenyl-l-cyclopropene 
(IV) from 2, 3-diphenylcyclopropenone (V).

2, 3-Diphenylcyclopropenethione (I). -The 
reaction of 2, 3-diphenylcyclopropenone4 (V) 
with phosphorus pentasulfide in dry benzene
at 50～60℃ gave 68% of I; m.p. 125～126℃

(decomp.), yellow prisms from methanol. 
Found: C, 81.16; H, 4.70. Calcd. for C15H10S: 
C, 81.06; H, 4.54%. IR (KBr disk):5) 1780(m), 
1597(m), 1438(m), 1350(vs), 1310(s), 1298(s), 
1170(m), 1015(m), 760(s), 682(s), 658(m)cm-1; 
(in CCl4): 3050(m), 1780(m), 1597(m), 1450 
(m), 1358(vs), 1311(s), 1298(s), 1172(m), 1020
(m)cm-1. The bands at 1780 and 1350～1358

cm-1 may be due to the C-C stretching in 

a three-membered ring and to C=S stretching6)

respectively. UV λmax mμ (logε) (in cyclo-

hexane): 236(4.32), 245(4.52), 268(4.40), 284 
(4.28), 298(4.06), 360(3.98); (in methanol): 
227 (4.17), 234 (4.11), 265 (4.39), 277 (4.36), 336, 
(4.14). The dipole moment of I in benzene at
30℃ is 5.8D. The hydrolysis of I with 75%

sulfuric acid regenerated V. 
3-Dicyanomethylene-1, 2-diphenyl-1-cycloprop-

ene (II).-The refluxing of V with malono-
nitrile in freshly-distilled acetic anhydride 
in the presence of a minute amount of boron
trifluoride afforded 23% of II; m.p. 299℃

(decomp.), pale yellow prisms from tetrahy 

drofuran. Found: C, 84.64; H, 3.93; N, 10.88. 

Calcd. for C18H10N2: C, 85.02; H, 3.96; N, 

11.02%. IR (KBr disk):5) 2210(s), 2190(s), 

1865(m), 1600(m), 1507(s), 1477(s), 1444(s), 

1393(s), 1375(s), 769(s), 687(s)cm-1. UV ƒÉmax

mμ (logε) (in dioxane): 244 (4.28), 274 (4.43),

293(4.45), 306(4.40),362(4.06). The dipole

moment II in dioxane at 30℃ is 9.3D.

2, 3-Diphenylcyclopropenone Oxime (III).-
The reaction of V with hydroxylamine hydro-
chloride in methanol and the neutralization of 
the resulting mixture with sodium hydrogencar-
bonate yielded 24% of III, m.p. 99•`101•Ž,

colorless prisms. Found: C, 81.35; H, 4.92; 
N, 6.16. Calcd. for C15H11ON : C, 81.43; H, 
5.01; N, 6.33%. IR (KBr disk) :1) 3420 (s), 
3250(s), 1875(m), 1850(m), 1593(s), 1450(s), 
1360(s), 866(s), 764(vs), 690(vs)cm-1. 

3, 3-Dichloro-1, 2-Diphenyl-l-cyclopropene 
(IV).-When V was allowed to react with 
phosphorus pentachloride in chloroform, it
gave IV,7) m.p. 123～126℃. IR5)(in CCl4):

1810(w), 1630(m), 1600(w), 1450(s); (in CS2): 
1342(s), 1145(s), 1120(s), 1013(m), 911(m), 
760(s), 725(m), 701(s), 680(s)cm-1. The 
structure of IV was suggested by a comparison 
of its infrared spectrum with that of tetra-
chlorocyclopropene,8) by the quantitative 
regeneration of V by hydrolysis with water, 
and by the neutralization equivalent of the 
hydrogen chloride yielded in the hydrolysis 
reaction. Details of this report, a comparison 
with the corresponding cycloheptatrienyl
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system, and the dipole moments) of the com-

pounds will be reported on in the near 
future.
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