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RAMAN EFFECT IN MIXTURES OF ANISALDEHYDE WITH PHENOL
AND METHANOL
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I. INTRODUCTION
HE inductive and the mesomeric effects of a

methoxy substituent on the phenyl ring
are well known. Raman frequencies of methoxy
aromatics provide sufficient indications regard-
ing the abnormal effects of such substifutions
The effects of hydrogen bond formation in
addition to the methoxy substitution on the
vibrational frequencies of the p-methoxy ben-
zaldehyde are presented here.

2. ExPeErRIMENTAL TECHNIQUE

The Raman spectrum of anisaldehyde using
Hg 4358 A.U. excitation was recorded with =a
Fluess Spectrograph and Hilger source unit., The
spectrograph has a dispersion of 19cm.-1
per mm. In A 4338 region. The expo-
sure time of 20 minutes for recording an
intense Raman spectrum of anisaldehyde was
increased proportionally for mixtures, so that
the lines of the aldehyde could be recorded

with comparable intensity.

Two new lines, one at 140 cm.-1 and another at
1699 cm.—t have been recorded for the first
time. The other frequencies closely agree with
those recorded by Kahovec and Kohlrausch.l

The frequencies associated with the vibrations
of the phenyl group of the aldehyde are 640,
988, 1008, 1161 and 1600 cm.-1 The line at
1161 cm.-! is due to the vibrations of C-H bond
i the plane of the ring.

some of the relevent frequencies of a few
ri:g compounds are given in Table I.

By a comparative study of Table I, the fre-
quencies assocliated with different bonds of
anisaldehyde can be identified easily. Benzene
has no lines at about 1200 cm.-1 By the methoxy
substitution, a line at 1244 cm.-1 makes its
appearance. Therefore, this appears to be the
lirre arising due to the vibrations of C-O con-
necting the phenyl ring to the methoxy group.

The line at 1197 cm.-1 in benzaldehyde has
been assigned by the author? to the vibrations

TABLE I
"\
1 | Benzene . 1178 1478 1584
/ 1600
H
Nc=0
N\
2 I Benzaldehyde os 1150 1197 . 1448 1591 1694
V 1493
OCHj;
|
N\
3 | Mett.oxy Benzene 1177 1244 1452 1687
7 1603
|
\C =
’ .
4 I Anisaldehyde .e 1161 1216 1263 1427 1577 1699
. 1461 1600
|
OCH;

3. RESULTS AND TENTATIVE ASSIGNMENTS

The Raman frequencies of anisaldehyde are

tabulated below with the conventional nota-
tions.

140(1), 190(1b), 276(2), 332(1), 370(1),
602(2b), 640(3), T720(1), T746(2), 835(3),
857(3), 988(2s), 1008(0), 1161(6), 1216(4),
1263(4), 1317(3), 1393(0), 1427(5), 1461(2),
1577(4), 1600(8), 1681(8), 1699(5), 2957(4),

2989 (4), 3024(3).

of C-C bond linking the aldehydic group to
the phenyl ring. The frequencies of anisal-
the

dehyde are in general higher than
corresponding ones in benzaldehyde. As
such the line at 1216cm.-1 in  anisal-

dehyde can correspond to a line at 1197 cm.-i
in benzaldehyde. Therefore, the line at
1216 crn.~1 In anisaldehyde can be assigned to
C-C bond connecting the aldehydic group and
the phenyl ring of the aldehyde.
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4. HyYprOGEN BoNp FORMATION
In order to create opportunities for the hydro-
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to the change in the polarizability of the envi-
ronment of each anisaldehvde molecule. In the

gen band formatign, anisaldehyde was mixel case of frequen(:y 1600 cm.-! there is an initial

with acceptor solvents like phenol and metha. Treduction by 3cm.-1 and then at concentration
nol ratio 1: 4 a further reduction of 4cm.-1 is ob-

I
I
H.CC—< >- > =
The frequency shifts observed {for anisal-

dehyde hydrogen bonded to phenol or metha-
nol are given in Table II.

O. . HO'R R = Cglls or CH,

served. This probably means the frequency
shifts in this case are entirely due to polariz-
ability changes in the environment and hydro-

TABLE II

Mixtures of anisaldehyde with phenol and methanol

Frequencies in Phenol, Ratio by volume Frequencies in Methanol, Ratio by volume

Frequencies - S — - —_
Yink of Aldchyde : Phenol Aldehyde : Methano!
Arisaldehyde —— S — ——n — ——
1:1 1:2 1:4 1:1 1:2 1:4
/" \
C—-H . 1141 1165 1165 1164 1169 1169 1167
I
cC-C . 1216 1222 1222 1222 1223 1223 1222
ald, ring
C—-0OCHg 1263 1270 1270 1270
7\
~C—H 1427 1432 1432 1433
N\
C—-C .o 1677 15672 1572 1562
(ring) 1600 1597 1593 1593
O .o 1681 1662 1662 1657 1678 1678 1678

N\
(f-_-_

Due to hydrogen bond formation, C=0
which is the direct participant in the bond for-
mation, gets weakened, as shown by the de-
crease in frequency of the vibration of C=0.
With the aldehyde-phenol ratio going up to
1:2, the frequency is lowered by 19cm.-l on
further increasing the ratio up to 1: 4, there 1s
a further reduction of 5em.-1 only. With the
exception of the frequency at 1600 cm.-1, all
other frequencies exhibit a similar behaviour.
the magnitude of the variations being differ-
ent in each case. It can be postulated that thec
first steep variation in the frequency is due to
hydrogen bond formation, and the further small
reduction or increase in the frequency, is duc

gen bonding apparently does not affect this
frequency. On the other hand, polarizability
changes do not seem to have affected the fre-
quency at 1263 cm.-1

When the proportion of the solvent was in-
creased more than four times, critical opales-
cence appears to set in, and the entire spectrum
gets blackened.
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