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NORMAL VIBRATIONS OF N, N-DIMETHYLFROPIONAMIDE

V. VENKATA CHALAPATHI anp K, VENKATA RAMIAH
Department of Physics, College of Science, Osmuania University, Hyderabad-7

XTENSIVE work has been done in regard
to 1he spectroscopic studies and normal
co-ordinate treatment of primary and secondary
amides and their deuterated analogues.i!
Recently the authors® have recorded the
Raman and infrared specira of some tertiary
amides and have carried out thelr normal co-
ordinate treatment in order to assign the
vibrational frequencies and 1nvestigated the
mixing up of skeletal frequencies. The Raman
and infrared spectra of N, N-dimethylpropion-
amide were recorded by the authors® and the
assignments were reported.

The authors report in this paper the normal
co-ordinate treatment of N, N-dimethylpropion-
amide treating it as a six-body problem and
using general quadratic force field.

TaABLE 11
Force constants of N, N-dimethylpropionamide
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TaBLE 1

Symmetry co- ordmates for the in-plane mbmtwns of N; N-dimethylpropionamide

Symmetry co-ordinates

Ry=1/v2 (Ad— Ne)
Re=1/¥2 (Ad+ A¢)
Ry=Ac

Reg=/Ad

Ry=ANAa .
I\ﬂ'=lf v6 (2 Ade— Nad— Nae)

Ro=1/ 42 ( Aaz— Lbe)
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beratlonal mode

N-—CHj3 asymmetric stretching
N-—CHj symmetric stretching
C—CyHjs stretching

C = O stretching

C—N stretching
Ctiz—N—CHj bending
C—H deformation
CHg""N—CH:E I'UCliiﬂg
O=C—N bending
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This molecule belongs to the point group
C, and therefore ‘the twelve fundamental fre-
guencies are classified into 9 in-plane (A")
and 3 out-of-plane (A"”) vibrations, The
orthonormalised set of symmetry co-ordinates
for the in-plane vibrations are given in Table I.

The structure parameters used in these calcu-
lations are:
HC—C)=1'55 A, r(N—C)=1-47T A, < O0=C—N=
123°, < N—C—C,H. = 117°, < C;H;—C= O=
120°, < C—N—CH, = 120 and < CH, —N—CH; =
120°.

The method of obtaining F-, G- and L-
matrices and calculating the frequencies and
potential energy distribution are same as
reported earlier.®
force constants of N, N-dimethylacetamide”
were transferred and the values of a few
constants were to be adjusted to obtain a
close¢ fit  between the observed and calculated

frequencies. They are given in Table 1l
V-

r{(C=0)=1-23 4, 7(C—N) 120 A

At the fArst instance the

The observed and calculated frequencies, the’
potential energy - distribution of each normal
mode among the various symmetry co-ordinates
are given in Table III,

TABLE 111

Potential energy distribution of different

modes of vibrations
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Frequmﬁs
in cm, ! Symmetry co-ordinates

Observed Cal- R]-, Rs Ry Ry Ry Rg R; Ry Ry
_ culated - |
1280 1288 % 13 2 31 12 6 O 2 O
160 T34 3 4 13 7 10 2 3 3 ¥
101€ 1008 20 24 8 0 4 6 4 O I0
1668 1683 6 1 3 68 17 1 ¢ 0 &
1405 1524 21 7 &6 0 42 ¢4 U 9 23
480 501 101 8 7 9 2 0 18 1
808 386 3 0 6 1 12 24 18 30 12
243 240 1 0 0 1 0 0 3¢ 49 16
576 880 0 8 2¢ 0 2 29 13 1 1
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The bands at 1280 cm.” 1 and 760cm.”! are
due to the asymmetric and symmetric stretch-
ing vibrations of

N\CH,
group. It can be scen from Table 1II that to the

y (N/ CH“)
J3 \
CH,
mode of vibration,

p (N/CHJ
3 \\ 3
CH,

v(C=0) and ¢(C—N)
contribute considerably,

N

modes of wvibrations
But for

', (N/ e
\CH,

only »(C—C,H;) makes substantial contribution.
The band at 1014cm.”! is assigned to the
v(C—C,H;) and the potential energy distribu-
tion shows that the contribution from (N—CH,)
stretching and ¢(O=C—N) bending vibrations
to this mode are considerable. The bands at
1668 crm.”!  and 1495 c¢m."l are assigned to
r(C=0Q) and »(C—N) vibrations respectively

Microdetermination of Cerium in Marine Environment

Current
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and there is considerable couplings between
these two modes of vibrations. Similar results
were obtained by Suzuki?4 in case of acetamide
and by the authors® in case of N, N-dimethyl-
formamide and N, N-dimethylacetamide.

The bands at 480cm,1, 243cm.l are
assigned to the bending and rocking vibrations
of

H
N 3)
\CH,

group and those at 395 em."! and 571 cm.! to
the rocking vibrations of (C—C,H;) group and
(O=C-—N) bending vibrations respectively.

One of the authors (V. V. C.) is grateful
to C.5.1.R., for the award of a Senior Research
Fellowship.
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MICRODETERMINATION OF CERIUM IN MARINE ENVIRONMENT *

T, M. KRISHNAMOORTHY, V. N. SASTRY anp T. P. SARMA
Health Physics Division, Bhabha Atomic Research Centre, Bombay

HE distribution of irace elements between

sea-water, sediments and biological species
will aid in the understanding of the geochemi-
cal processes taking place in the sea. Since
rare-earths belong to the group of elements dis-
persed in sea, the R.E, distributions together
with other data is useful in the study of distri-
bution of water masses in the oceans and in the
solution of many geobiological problems, Due
tc the recent contamination of water masses by
long-~-lived radioisotopes such as caesium-137,
strontium-90 and cerium-144, etc., from bomb-
explosions and discharges from nuclear instal-
lations, the study of rare-earths, especially
cer.um-144 distribution, is particularly im-
portant. Very little data are available of the
distribution of R.E. in marine environment.
The first: measurements are that of Goldsmidtt

o

* This work is carried out under IAEA/BARC
esearch Agreement No. 155/R3/CF,

and Balshov and KhitrovZ on Indian QOcean
waters. 'The procedure adopted by Balshov
and KXhitrov is for total rare-earth in sea-
water samples only and there is a loss of
about 5-259% of R.E, on activated charcoal.
Goldberg? determined the concentrations of
the rare-earths in the Pacific Qcean Waters,
Manganese nodules and Phosphorite samples
by activation analysis. It is the objective of
this investigation to develop a uniform colori-
metric method for the estimation of cerium in
all the three matrices of the marine environ-
ment, viz., sea-water, sediments and biological
samples and to use this method for determin-
ing the cerium content in the marine environe-
ment off West Coast of India.

The sea-water and sediment samples are
collected from Tarapur region (Latitude
19° 45’ N, Longitude 72° 36" E) about 2-3 km. oft.-
shore, Most of the biological samples are
collected from nearby regions.



