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Laser Raman and Infrared Spectra of 4-Amino-2-
Chlorobenzonitrile

V. K. RastoGr*, D. K. JAINT AND Y. C. SHARMAL
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"Laser Raman and infrared spectrum of 4-amino-2-chlorobenzonitrile”
have been récorded in solid phase. The spectrum has been analysed
assuming C, point group for the molecule and the observed fundamentals
have been assigned to different normal modes of vibration. .

We have been investigating the vibrational features of substituted
benzonitriles with a view to dnvestigate the effect of different substituents
at different positions.!"? In the present study, the vibrational spectrum
(IR and Raman) of 4-amino-2-chlorobenzonitrile has been investigated.

The IR in Csl (200-4000 cm~!) and laser Raman spectra (100~
2400 cm~!) of this compound have been recorded and the observed funda-
mental bands have been assigned on the basis of group frequency
approach (Table 1). The molecule has been considered as belonging to

TABLE 1

ASSIGNMENTS OF VIBRATIONAL FREQUENCIES (in cm™) OF 4-AMINO-
BENZONITRILE AND 4-AMINO-2-CHLORO-BENZONITRILE

4-aminobenzonitrile 4-amino-2-chloro-benzonitrile

Assignments
IR Raman sym IR Raman

— — a’ 3460 m — NH: asym. streich
3340 s — a’ 3367 s — NH: sym. stretch

— —- —  3238s — N —H stretch
3205 s — —  3218s — N—H stretch

— — a’ 3120 vw —_ vC—H

—_ — a’ 3070 w — vC—H
3048 w — a’  3045s — vC—H
2197 vs = 2210 vvs a’- 2236 vs 2232 s vC=N
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4-aminobenzonitrile

RAMAN AND IR SPECTRA OF 4-AMINO-2-CHLOROBENZONITRILE

4-amino-2-chloro-benzonitrile

TABLE (cont.)

IR

1319 vvs
1217 m
1177 vs
1140 s
1012 m
970 m
948 m
832 vs
742 w
717w
682 vs
535 vs
475 vw
372 sh
330 vs
250 sh

230 sh

Raman

1628 w
1599 vs
1520 w

1340 w
1314 vw
1220 m
1196 w
1173 vs
1138 w

976 vw

842 s
819 sh

702 w

490 vw
420 w
389 vw

265 vw
240 sh

Assignments
sym IR Raman
a’ 1634 s — NH, scissor
a’ 1592 m 1604 m vC-C
.a’ 1510 m 1515 w vC—C
a’ 1496 sh - vC—C
a’ 1388 vs — vC—C
a’ 1338 m 1332 vw vC—NH,;
a’ 1316 vs 1314 vw vC-C
a’ 1215 m 1220 m pC—H
a’ 1202 sh 1200 vw pC—H
a’ 1175 vs 1170 s vC—CN
a’ 1136 s — BC—H
a” — 1075 w NH. twisting
a’ 1008 w — ¢C—-C-C
a* 960m — vC—H
a” 943w 935w vC—H
a* 835vs 846 vs vC—H
a  827s 820 w vC—C (ring breath)
a” _— — vC—H
a” 715s 720 m 8C—-C-C
a’ 680s — NH, wagging
a’  670s 675s vC—Cl
a’  538wvs 534w BC=N
a’ 470 vw 480 w ¢$C—~C—-C
a” 410 vs — C-C-C
a’  380s 393 w BC—NH,
a’  336m — BC—CN
a* 246sh 245 vw vC=N
a* 233sh —_ vC—NH,
a* 224s — vC—CN
a®  215s — NH; torsion
a” 200 vs — vC—-Cl

the point group C,, with the assumption that the substituents are co-
planar with the benzene ring. This simplified model leads to 30 normal
vibrations for the phenyl ring, of which 21 are planar (a’) and 9 non-
planar (a”). In addition to these, there will also appear group vibra-

tions due to -CN and -NH, groups.
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4-Amino-2-chlorobenzonitrile may be “derived theoretically from 4-
aminobenzonitrile by the replacement of H at C, position by a Cl atom.
In order to see the effect of substituent at C, .position (Cl in the -preseiit
case) on the internal vibrations of -CN and NH; groups, the assignment
of vibrational spectrum of 4-aminobenzonitrile in the same phase has also
been included in Table I.

The CN stretching vibrations has been strongly observed both in the IR
(2236 cm~') and Ramanspectrum (2232 cm—!). The C= N in-plane-bending
vibration has been identified at 538 cm—! in IR and at 534 cm~! in Raman;
and C=N out-of-plane bending vibration at 246 cm~! in IR and at 245
cm-! in Raman spectrum in the present case. The strong IR bands observ-
ed at 3460 and 3367 cm~! have been assigned to the N-H (NH,) assym-
metric and symmetric stretching vibrations respectively. The bands observ-
ed at 3238 and 3218 cm™! cor_respond to NH, bonded stretching vibrations.
The C-Cl stretching vibration has been identified as the strong band at
670 cm-! in IR and at 675 cm~! in Raman spectrum. These assignments
are in agreement with the data available for related molecules?-7. The
assignmeat of other vibration of the compound studied are presented in
Table 1.

ACKNOWLEDGEMENTS

The authors are thankful to Dr. S. N. Sharma, I.1.P., Dehradun for
helpful discussion. One of us (VKR) is also thankful to U.G.C., New Delhi
for financial support.

REFERENCES

1. V. K. Rastogi, H. P. Mital, Y. C. Sharma and S. N. Sharma; In. Procd XII Int.
Conf. on Raman Spectroscopy; John Wiley and Sons (1990).

2. V. K. Rastogi, H. P. Mital. Y. C. Sharma and G. Bottura; In Procd XII Int. Conf.
on Raman Spectroscopy; John Wiley and Sons (1990).

J. H. S. Green and D. J. Harrison; Spectrochim Acta; 32A; 1279 (1976).
R. J. Jacobson; Spectrochim Acta; 21, 127 (1965).
T. Saito; M. Yamakawa and M. Takasuka; J. Mol Spectrosc; 90, 359 (1981).

U. C. Joshi, G. C. Manchanda, N. K. Naithani and S. N. Sharma; Canad. J.
Spectrosc; 32, 148 (1987).

7. S. N. Sharma and C. P. D. Dwivedi; Indian J. Phys; 50, 25 (1976).

S v AW

(Received: 13 March 1990; Accepted: 15 July 1990) AJC-156

o

Vol. 3, No. 1 (1991)



