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Abstract:

By analysis of vibrational and NMR spectra and thgoretical conformer-energy calculations 2,4-
dichloropentane was shown to contain, in additmthe previously established forms TT and GG
of the d,I isomer and TG of the meso isomer, sarabunts of other conformers.
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Synopsis

By analysis of vibrational and NMR spectra and by theoretical con-
former-energy calculations 2,4-dichloropentane was shown to contain,
in addition to the previously established forms TT and GG of the d,1
isomer and TG of the meso isomer, small amounts of other conformers.

Stereocisomers -of 2,4-dichloropentane are important models of syndio-
tactic and isotactic poly(vinyl chloride), and for this reason they have.
been the subject of several communications (1-9). From infrarcd spec-
tra the TT conformer has been found in the d,1 isomer, and the TG cen-
former (Fig. 1) in the meso isomer (1). Analysis of NMR specira has
shown the d,1 isomer to contain also the GG form and the meso isomer
to contain the two mirror-image forms TG and GT in mobile equilibrini
(3,5). These three conformational forms were also the only ones admit-
ted by theoretical conformer-energy calculations (5—7). However, they
alone were not sufficient for explaining all the parameters obtained by
analysis of NMR spectra (5,10), for the assignment of all lines in the in:
frared and Raman spectra, and for the interpretation of some lines in the
infrared spectra of PVC (11). For this reason we have revised the de-
tails of the analysis of vibrational and NMR spectra of these compounds;
at the same time, the possibility of the formation of further conformers
has been investigated theoretically. In this paper the first preliminary
results of this work are presented.

Fig. 1. Designation of conformational structures.
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EXPERIMENTAL

For preparation of the sample a mixture of stereoisomeric forms of
d,1-2,4-dichloropentane was prepared by a method previously described
(). The separation of the stereoisomers was performed by repeated
fractionation on an efficient column (9). In this way stereoisomeric
forms of highest purity were obtained (meso 100.00%, d,1 99.99°%, deter-
mined by gas chromatography).

Infrared spectra were recorded on the Zeiss UR 10 spectrometer with
a KBr and NaCl prism in a variable-temperature cell (12) suitable for
measurement in the range —170 to +100°C. Crystallization and quench-
ing of samples were performed directly in the cell. Maximum absorb-
ances were measured by the baseline method.

Raman spectra were recorded on the DFS 12 spectrometer with a
Toronto type mercury tube for excitation. Depolarization factors
were determined by the method of two polaroids. Low-temperature spec-
tra were measured in cells with a vacuum jacket.

NMR spectra of ‘‘neat’” d,1- and meso-2,4-dichloropentane were mea-
sured in the temperature range —35 to +125°C. on a JNM-3-60 spectro-
meter operating at 60 Mc. with a resolution of 10~8, Spectra were cali-
brated by the side-band method. Line frequency values (referred to the
center of the methyl proton doublet) were averaged from a large number
of independent runs, giving a mean deviation of +0.1 cps.

Theoretical

From vibrational spectra the conformational structure was determined
by means of C~Cl stretching vibrations. Bands observed in the vibra-
tional spectra were assigned to various conformers with the use of the
frequency ranges established for different types of Cl atoms in papers
by Shipman et al. (13) and by Caraculacu et al. (14). As in secondary
chlorides, with several chlorine atoms separated by only one methylene
group, these frequency ranges may in some cases be unreliable (10);
the frequencies of C—Cl stretching vibrations have also been calculated
by means of a simple model, with methyl, methylene, and methine groups
substituted by point masses situated at carbon atom positions. The
force constants used were Ko_¢c, Fe—gec-c,and Fe_cs c-c-c.
taken from the paper by Schachtschneider and Snyder (15), and K¢ - ¢,
Hc-c-c, and H¢g—c-¢c), calculated from the frequencies of the simple
molecules methyl chloride, propane, and trans-1,2-dichloroethane; these
constants were empirically adjusted so as to agree with experimental
values for T and TT conformations of 2-chlorobutane and 3-chloropen-
tane. This force field describes satisfactorily the C-Cl stretching fre-
quencies of all conformational forms in simple alkyl chlorides. A more
detailed analysis of the force field will be given in a subsequent com-
munication (16).
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TABLE |

Conformers and Vicinal Coupling Constants of d,l-2,4-Dich10ropentane

HXHA C1

N
CH3-C-C—C—CHj,

I

ClHA HX
Conformer EA 21’
x; TT 2] I g
x; GG 2] g 2Jr
2xg TG Jr +Jdg Jr+Jdg
2xy GG 2] ¢ Jr+Jg
2x; TG’ Jp +Jg 2] g
xg GG’ 2 2] g

TABLE 1II

Conformers and Vicinal Coupling Constants of
meso-2,4-Dichloropentane

HXHAH®
I
CH;3—-C-C-C—-CHg
|1

Cl H®C1
Conformer 2T ax 2T s x
2%, TG Jr +Ja Jr +Jg
2x, TG’ 2l Jo+Jg
xg TT 2l g 2J 1
x4 GG 2] ¢ 2] g
2xs GG’ Ie+Jg 2] o
xg GG’ 2] g 2] g































