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Synopsis. The infrared spectra of diphenylcyclopro-
penone-1-13C, its hydrate, 3-dicyanomethylene-1,2-diphenyl-
1-cyclopropene-3-13C, and 4-(2,3-diphenylcyclopropenyl-
idene) -2 - (diphenylmethylene) - 1, 3 - cyclobutanedione- 1’-13C
were studied.

Diphenylcyclopropenone (3) and related derivatives
such as methylenecyclopropene (triafulvene) show
complex IR bands. For example, 3 shows two strong
bands at ca. 1850 and 1620 cm—1, which were found to
be mainly due to ¥c= and vc=c, respectively.) For the
sake of confirmation and assignment of the IR bands
of the hydrate of 3 (4),» 3-dicyanomethylene-1,2-
diphenyl-1-cyclopropene (5), and 4-(2,3-diphenyl-
cyclopropenylidene) -2- (diphenylmethylene) - 1, 3-cyclo-
butanedione (6),2 3*C-labelled samples of these com-
pounds were synthesized and their IR spectra were
studied.
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Experimental

18C-Labelled Compounds. Phenylacetic acid-1-3C (96.2
atom%, 1C) was prepared by carbonation of phenylmag-
nesium bromide with *CO, evolved from Ba3CO, (96.2
atom9, 13C), according to the standard procedure of isotope
experiment.” From the phenylacetic acid-1-13C, 3-1-13C was
prepared successively via barium phenylacetate-1-13C, 1,3-
diphenyl-2-propanone-2-13C.  (1-2-13C), and 1,3-dibromo-I,
3-diphenyl-2-propanone-2-13C  (2-2-13C), according to the
reported method® of preparation of non-labelled 3. In 3C-
NMR spectrum, 3-1-13C showed a strong signal of the carbonyl
carbon at 155.9 ppm (on CDCl,, from TMS), which is compa-
rable to that of 3, 155.7 ppm (in CDCl,, from TMS).”

Hydrate of 3-1-13C (4-1-13C) was prepared according to
the procedure of Toda and Akagi.® 5-3-13C and 6-1-13C
were prepared by the condensation of 3-1-13C with dicyano-
methane and 2-diphenylmethylene-1,3-cyclobutanedione,
respectively, following the preparation of non-labelled 5%
and 6.9

IR Spectra. IR spectra were recorded with a Hitachi
285 grating spectrometer.

Results and Discussion

IR spectral data are summarized in Table 1. In the
case of both 3 and 4, the bands at ca. 1850 cm—! shifts
ca. 40 cm~! towards lower frequencies when C-1 is
labelled with 13C, that at ca. 1620 cm=! ¢a. 15 cm™1.
The results show that the bands are mainly due to their
Yc=0 and ve-c, respectively. The observed Ayc-o values
agree with the calculated one, 41 cm™, for 1850 cm™1
band on the basis of ¥'%0-0/¥1%20=1.0227.8)  Almost
the same shift of »czo by *C-labelling was observed
for 1 and 2.

TasLe 1. IR SPECTRAL DATA (cm-1)

v (non- v (B3C-
Compound  State labelled) labelled) Av
1 1724 1679 45
{ 17159 1674 41
1725 1690 35
2 Nujol { 1723 1684 39
1847% 1809 38
18400 1806 34
3 Nujol [ 1624 1609 15
1618 1604 14
1842 1807 35
4 Nujol { 16059 1597 8
4 1861 1817 44
{ 16400 1626 14
2206 2207 1
2197 2198 1
3 Nujol l 1872 1854 18
18679 1849 18
18889 1888 0
18479 1828 19
6 Nujol { 18439 1821 22
17569 1757 1
1659 1659 0

a) Very strong. b) Strong. c) Medium. d) Weak.
Since the two bands of 5 at 1872 and 1867 cm~! shift
18 cm~! towards lower frequencies with 13C-labelling,
they seem to be mainly due to vc—o Of exo-methylene
moiety. However, a small shift of yg=y of 5, 2206 and
2197 cm™!, was observed. No band of we-¢ of cyclo-
propene moiety of 5 could be detected. The medium
bands of 6 at 1847 and 1843 cm~! would be mainly due
to ve=c Of exo-methylene of methylenecyclopropene
moiety, since these bands of the 3C-labelled sample
appear at 19 and 22 cm! frequencies lower than those
of the unlabelled compounds, respectively. The very
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strong band of 6 at 1659 cn—! not affected by 13C-
labelling could be assigned to vc=o, since 7% shows a
similar y¢-0 band at 1680 cm~!. However, neither
1888 nor 1756 cm™! band could be assigned.

The authors wish to express their thanks to Professor
Yoho Tsuno for his valuable suggestions on 3C-labelling
experiment.
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