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3SCl NQR ANRD MOBILITY OF PARTLY CHLORINATED METHYIL GROUPS
IN CRISTAILS

I.A. KJUNTSEL, V.A. HOKEEVA, G.B. SOIFER, and I.G. SHAPOSHNIKOV
Radiospectroscopy Laboratory, Pera University, Perm (USSR)

ABSTRACT

The temperature dependence of the 5501 NQR frequencies,
their temperature coefficients, and spin-lattice relaxation
times was studied for crystalline compounds CleB- C-R with
R.CGBE, COOH, and COHH2 y(CH )y(x_ﬂ 2 apnd y=0,1,2) in the tempe-
rature range from 77 K to the sample melting points. It is found
that for the mono- znd dichloromethyl groups the shape of the
experimental curves on the upper part of the temperature range
often differs essentially from that predicted by the Bayer theo-
Try. These deviations may be interpreted as due to the appearence
of the considerable anharmonicity of the autonomous librations
of the groups mentioned.

Due to the configuration of partly chlorinated methyl groups
in molecular crystals and the character of their interaction
with the molecule framework, autonomous librations of these
groups may be possible., In this paper, the mobility of the mono-—
-and dichloromethyl groups is studied by NQR experiments in some
Clxﬁé_xC—R -~ type crystals with 3 = 0655, COCH, and CQHH2_y(CHB)y
with x = 1,2 and y = 0,1,2. The Temperature dependence of the
resonance frequencies *J, their temperature coefficients
=/ ‘)77)(4‘)/47) s and spin-lattice relaxation times T1 is ob-
tained for3561 in the temperature range from 77 K to the sample

melting points.
It is well known thst to describe the temperature dependence

in question the Bayer theory (ref. 1) with different generaliz-
ations (see the review ref. 2) is often used successfully if the
temperature is not very low, thé following approximate theorstic-~
al formulae being utilized:

- A(T) = p + qT, 1
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N = 0 @

with 1<n<3 (see, for -example, refs. 3, 4 and refs. 5, 6
respectlvely) On the other hand, if the temperature becomes
high enough this approach ceases %o be satlsfactory.

The Table gives the experimental results . for all the. com-
pounds mvestisated. These results reveal essential deva.at:.ons'
‘from (1) and (2), especially for the ‘dichloromethyl groups:
beginning with some temperature region, the rate of the change
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Fig. 1s The tem eratu.re dependence of tThe RQR frequenc:x. N
(curves 1 and 2) and their temperature coefficients ct-(f/\)ﬂ)(“’/d"')
(curves 32 and 4) f£or the chlorine-35, :

1,4 = CHCl,-COTECHB,, 243 - 632010 H5

-oflc(l becomes greater than glven by Eage. (1), and Eq. (2) holds
with +he greater va.lues ot n.. Flgu:r:es 1 and 2 Dbresent examples
the dev:.au:.ons d.lscussed. -

For “he d:.chloromethyl group thls cha.racter OI T (T)
ha.s been reported formerly in refs. 7, 8.
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10 '+ Fig. 2. The temperature
. dependence of the quad-
S - rupole spin-lattice re-
- laxation time T4 for

) the chlorine-35.
02 1 - CHC1,CONHCHj;
2 - 032010635.
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This failure of the Bayer approach in the high temperature

region may be explained by the essential anharmonicity of the
autonomous. libraticns of the CH012 and GHzcl groups due to the
flexibility of the bond between these groups and the molecular
framework. This intérpretation is supported by the correlation
between the effects in question and the anomalous behaviour of
the thérma} expansion coefficient of CHZCICQNH2 crystals (refs.
7y 13).
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