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요 약. 1,1-디페닐-2~비닐시클로프로판을 벤젠, n헥산, 아세토니트릴에 녹여 253.7nm의 빛을 

쪼이면 1,1-디페닐에틸렌이 주생성물로 얻어지며 4, 4-디페닐시클로펜텐, 저분자량의 고분자 물질 

및 미 확인 생 성 물이 소량으로 얻어 진다. 증감제 를 쓴 광화학반응과 UV 흡광스펙 트럼 으로부터 시 클 

로프로판고리가 비닐기나 벤젠고리와 어느 정도 걸러짝짓기를 하고 있으나 시클로프로판고리 를 통 

한 걸러짝짓기는 일어나지 않는다.

ABSTRACT. The photo사lemical reactions and spectral properties of 1, l-diphenyl-2-vinylcycopro- 
pane were studied. Upon direct irradiation of the compound at 253. 7nm, 1,1-diphenylethylene was 
formed as a major product along with a small amount of 4,4-diphenylcyclopentene. Sensitized 
photoreactions showed quite a di仟erent phenomena from those of conjugated dienes supporting the 
spectral results that the cyclopropane ring does not transmit the conjugation in the compound.

INTRODUCTION

In many ways the properties of the cyclopro
pane ring resemble those of a double bond. 
The cyclopropane ring undergoes addition re
actions, 心 efficiently stabilizes carbonium ions4, 
causes a bathochromic shift in the UV spectra 
of several conjugated systems^12 and exhibits 
an anisotropic effect in ftie NMR13. Reactivity 
and spectral properties have been reviewed1,12. 
Vinylcyclopropanes show much enhanced chemi
cal reactivities and the homodienyl vinylcyclo
propanes show extension of conjugative effects 
from the unsaturated double bond to the 
cyclopropane ring, and as a result, in certain 

chemical reactions the double bond could be 
transmitted and the cyclopane ring could be 
opened more readily14. However, comparison 
of the UV spectra of compounds I 〜III indicate 
that the cyclopropane ring does not transmit 
conjugation well15.

x ji 口호

The failure of IV and V to undergo active 
methylene reactions16 and the relative insen
sitivity of ionization constants of VI to phenyl 
substituents17 also indicate an insulating effect 
of cyclopropane ring.
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Thus there has been long standin흥 controver
sies concerning the ability of cyclopropane ring 
to extend or transmit conjugation and its 
geometrical requirements if any, for conju
gation. 18,19

For this reason, we undertook the study of 
the photoreactions of 1, l-diphenyl-2-vinyl- 
cyclopropane (VCP-DPh) and compare the 
results with those of corresponding conjugated 
dienes.

EXPERIMENTAL

Materials
1,1-Dipheny 1-2-vinylcyclopropane was syn

thesized as reported20 from butadiene and di
phenyl diazomethane. NMR and IR spectra 
and other physical properties were identical 
with those of the compound reported recently 
by Shimizu et al.21 Benzophenone (Merck) was 
recrystallized from the purified w-hexane prior 
to use. Benzene22 and acetonitrile23 were purified 
as reported immediately prior to use.

Methods
Instrumental Measurements. IR spectra 

were recorded on a Perkin-Elmer Model 267 
spectrophotometer and NMR spectra were taken 
on a Varian T-60 A NMR spectrometer in 
CCI4 or deuterochloroform. UV spectra were 
measured on a Cary 17 spectrophotometer. A 
Varian Aerograph 2800 gas-liquid phase chro
matograph with a column of SE-30 on Chro- 
mosorb W was used for analysis.

Irradiation of 1, l-Diphenyl-2-Vinylcyclo- 
propane. The compound VCP-DPh was dis
solved in benzene, n-hexane, and acetonitrile 
(10-3 M) and put into a quartz reaction vessel. 
The solution was deoxygenated by bubbling 

through nitrogen gas for 30 minutes and irradi
ated with 253. 7 nm light in a Rayonet Reactor 
(The Southern New England Ultraviolet Com
pany) . A Hanovia mercury arc lamp with a 
Vycor filter was also used for benzene solution 
when the irradiation was carried out in frozen 
state. When benzophenone was used as a sen- 
sitizer, the same procedure was followed except 
300 nm light and pyrex reaction vessels were 
used instead of 253.7 nm light and quartz 
vessels. The reaction products were isolated by 
silica gel (Merck Kieselgel 60, 230 mesh) 
column chromatography using n-hexane as an 
fluent. Glc was used for analyses.

RESULTS AND DISCUSSION

Direct irradiation with 253.7 nm light or 
benzophenone sensitized excitation of 1,1-di- 
phenyl - 2-vinylcy 시 opropane yielded several 
products as summarized in Table 1. When 22 
mg of VCP-DPh in 100 mZ of purified benzene 
was irradiated with 253. 7 nm light for 20 h, 
the compound D was obtained in about 30 % 
yield. It is soluble in benzene but insoluble in 
n~hexane and has an odor of pine resin. The 
compound is thought to be a low molecular 
weight polymer. After the compound D is 
removed, the remaining liquid products are 
analyzed by glc and isolated by column chroma
tography. The major product A shows aromatic 
and olefinic Vh-c at 3, 080, 3, 060, and 3, 010 
cm-1 but no alkane C-H vibrational band in 
the IR spectra. Monosubstituted benzene bands 
between 1,600 cm-1 and 2, 000 cm"1 are apparent 
and 分c—h of RR'C=CH2 at 900 cm-1 is strongly 
shown. The NMR spectra of the compound 
show only two peaks in the ratio of 5 • 1, one 
for aromatic protons (5) at 7- 32 ppm and the 
other at 5. 41 ppm corresponding to vinyl pro
tons (1). Thus the compound A is characterized 
as 1,1-diphenylethylene. The spectral data of 
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compound A exactly match the literature values 
of 1, l-diphenylethylene.

The compound C is identified as 4, 4-diphen- 
ylcyclopentene, a thermal rearrangement product 
of VCP-DPh20, by glc analysis. The authentic 
sample obtained by the thermal rearrangement 
of VCP-DPh at 250°C gives exactly the same 
physical properties as the compound C.

The compound B is formed in too small a 
quantity that the compound could ncft be isolated 
in large enough amounts to characterize by 
physical and chemical methods.

When the benzene solution of VCP-DPh is 
irradiated in the frozen state, o시y 1,1-diphen- 
ylethylene is formed. The amount of 4,4~di- 
phenyl-cyclopentene increases as the solvent is

Table 1. Photoporoducts of 1, l-diphenyl-2-vinyl- 

cyclopropane.

Solvent Sensitizer
Irradiation 
wavelength 

(nm)

Products

Benzene — 254 A,B,C(D)

打-Hexane — 254 a,b,c(d)
Acetonitrile — 254 A,C

Benzene
(frozen)

— 254 A

Neat 一 254 A,B,C

Benzene Benzophenone 300 B(D)

A : 1} 1-Diphenylethylene, B : unidentified, C : 4,4- 

diphenylcyclopentenet D : polymer.

Table 2. UV absorption data of VCP-DPh and its 

related compounds.

Compound
為值Jnm)(<)

E band B band

VCP-DPh 237(1,300) 275(410)

Toluene 261(300)

Phenylc,시 opropane 220 (7,940) 276(310)

Benzene 204 (7,900) 256(200)

1, 3-Butadiene 217(21,000)

Vinylcyclopropane 192(10,000)

3-Methylbutene-l 177.5

changed from benzene or 戎-hexane to aceto
nitrile. The reasons for these observations are 
not understood and the study for these pheno
mena is under progress.

When VCP-DPh is triplet photosensitized 
with benzophenone, some of the compound D 
and a trace amount of the compound B are 
formed. No dimeric species is detected in 
contrast to the corresponding dienes. The con
jugated 1, 3-butadienes yield several dimers on 
benzophenone triplet sensitization. No other 
compounds such as 1,1-diphenylethylene, 4,4- 
diphenycyclopentene, benzopinacol which is 
benzophenone reduction product, and oxetanes 
which are benzophenone cycloaddition products 
to double bonds, are observed. It seems that 
the triplet energy transfer from benzo
phenone to VCP-DPh is not occurring probably 
because the triplet energy of VCP-DPh is higher 
than that of benzophenone. This can happen if 
the conjugation of phenyl ring with vinyl group 
in VCP-DPh is insulated by cyclopropane ring 
and this seems to be the case for VCP-DPh.

The UV absorption data of VCP-DPh and 
its related compounds are summarized in Table 
2. Both E and B bands of VCP-DPh are red- 
shifted from that of vinylcyclopropane or toluene 
but the B band of VCP-DPh is about the same 
as that of phenylcyclopropane indicating that 
the cyclopropane ring is in conjugation with the 
phenyl ring and the vinyl group but the phenyl 
ring and the vinyl group are not in conjugation 
and thus cyclopropane ring does not transmit 
the conjugation.
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