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Infnred Absorption Spectra of Dlphenylcyclopropanes
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cyclopropane

* The designation W, MW, M, MS,

m 19 IV
Table I. ¢ Properties of Diphenylcyclopropancs.
No. Compound Boiling Point, Melth‘ Point, Refractivelndex Preparation

- D; , level . 12°) .1)3 °C. at 20°C., n% for Spectrum

=Diphenylcycio- 2-12 pi i

A propanc - at fmm. . 1.5886 Capillary film

o 1,1-Bis-(p-chloro- 165-168 _ .

2. p,hcnyl)-cyclopmpmc “at 4. 6mm. 103.5-104 = eeeeeees Nujol m““_

n 1, 1-Bis-(p- -bromo- Cevenaees ) 5 199 ieeees . ol

3 phcnyl) cyclopropane 132.5-133 ~Nujol mull
2, 2-Bis-(p-chloro- - ' :

4 phenyl)-cyclopropane- renaeees 170.5-171 © eessreds o Nujol mull
1-carboxylic acid )
2,2-Bis-(p-bromo-. E

5 phenyl)-cyclopropane- - scerees . - 195-195.5 EEEEETE PR Nujol mull
J-carboxylic acid . } o

6 1,2-Diphenylcyclopropane  100-162 1.5939 Capillary. fil
» 2- Diphenylcy opxjop at 13mm. ] - Capillary- film
~ 1,2-Bis-(p-bromoe- . ..., Qa x ,. s - '

7 phenyl)-cyclopropane N 83-83.5 seeen Nujol mull.

* Melting and boiling points.are uncorrected. ‘
Table II. . Characteristic Absorption in the Infrared for the Cyclopropane ring.‘
~No. ‘ Compournd Wave Length, Microns,
1 1, 1-Diphenylcyclopropane - 9.77 MS 10,72 M
. 1, 1-Bis-(p-chlorophenyl)- '
2 cyclopropane . 9.88 MS 10.90 MW
- 1,1-Bis-(p- bromophenyl)- . ,
3 cyclopropane ‘9. 01 S 10.88 MW
2, 2-Bis-(p-chlorophenyl) - i

4 cyclopropane-1-carboxylic 9,00 . S 11.10 M
acid - . .
2-2, Bis-(p-bromophenyl)-

5. cyclopropane-l carboxylic 0.94 MS 10.60 M or 11.30W

- acid .

6  1,2-Diphenylcyclopropane 9.72  MS 1L06  MS

7 1, 2-Bis-(p-chlorophenyl)- 9.88 MS CIL10 M

and .S are used for weak, medium weak,

medium, medium strong, and strong, respectively, to indicate relative band intensity.
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Résumé _ )
Synthetic procedures of 1, 1- and 1, 2-diphenyl-
cyclopropanes have been reported in previous
papersL,2), It is believed that each of these

compounds has cyclopropane 'ring from the
standpoints of synthetic method,

analysis, and some chemical and physico-chemical- ’

properties®. But the presence of cyclopropane
ring is difficult to establish'by chemical means.

In general, there are §évem1 physico-chemical
procedures fo detect the cyclopropane ring, but’
infrared spectroscopy . appears to be the most
j)romising. Lately, several papers have been
published concerning to the infrared spectra of
cyclopropéme derivatives. Bartleson et al. ? used
absorption band at 9.75 and 1153 ¢ to indicate
Presence . in - two - cyclopropane

In 1949,

the ri ngé’

hydrocarbons. - Derfef and his co-

workers® observed tbat_'in the infx_*ared spectra of -

14 cyclopropane hydrocarbors, strong absorption
occurred between 9.8 and 10.0 ¢, ‘but that t}}é
absorption at 11.6 ¢ d_id' not consistently occur
in their ‘spectra, Recently, Wiberley - et al.®

investigated the CII absorption between 3.2 and
3.54 of se\}era'l_ non-hydroéarbon’ derivatives of
"cyclopropane using»li(thium fluoride .prism. They
found that CH vibrational band at 3.23 and
3.322 were indicative of the ring. More recently,
from th‘é’infmred spectra’ of 34'cyclopropane'
ciefivatives,

I
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Slabey” concluded that the 9.5 to -
10.0 ¢ region was the most suitable for deter-.

mining the presence of cyclopropane ring.

The boiling '
refractive indices of the seven diphenylcyclopro-
pane derivatives used ax"eyh'sted. in Tﬁ_xble 1.
Each of these compounds

points, melting points and

- was prepared for
analysis in Nujol mull (solid} or capillary film -
(liquid). The infrared spectra were obtained

~using "a .Parkin-Elmer Model 21 double beam

spectro photometer employmg a sodium chloride

prism. The spectra of these compounds are .
Presented in Flg. I,

" For the critical examination of the 3.2 to 3.0u

CH vibrational absorption bands, . the sodium

chloride prism used is, unfortunately, not
suitable,' because the- resolution is insufficient.
The most probably band to be assxg‘ned to the

cyclopropane ‘ring around 0.9 and 1L0ga in

" these compounds are listed inTable 2. All seven

Compounds showed stroag or medium strong

" absorption between 9.7 and 10.0 x4, Therefore,
it is conﬁrmed that these seven compounds have '

cyclopropane. ring from the standpoint of

‘infrared spectroscopy as same as the other studies.

Examination of the spectra around 1L.04#

indicated that absorption of this region were

‘not so strong and sharp as ‘the former.

The author wishes to thank for Dr. N. buson,
(Fisk Univérsity,
A.) for infrared-analysis.
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