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Abstract:

NMR spectra of the meso and d,l isomers of mettddgentanedicarboxylate and of isotactic,
heterotactic, and syndiotactic methyl-2,4,6-heptaceboxylate have been measured and analyzed.
From the values of vicinal coupling constants theergy differences between various
conformational structures of these isomers wergnattd. The limitations of the procedure are

discussed.
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Synopsis

NMR spectra of the meso and d,! isomers of methyl-2,4-pentanedicarboxylate and of
isotactic, heterotactic, and syndiotactic methyl-2,4,6-heptanetricarboxylate have been
measured and analyzed. From the values of vicinal coupling constants the energy
differences between various conformational structures of these isomers were estimated.
The limitations of the procedure are discussed.

As part of a systematic study of conformational structures of vinyl
polymer model compounds'—? the NMR spectra of the two-unit and three-
unit models of poly(methyl nerylate) (PMA), namely the d,l- and meso
isomers of methyl-2,4-pentanedicarboxylate (MPDC), and of syndiotactic,
isotactic, and heterotactic isomers of methyl-2,4,6-heptanctricarboxylate
(MHTC), were measured and analyzed. The preparation and purity of
the samples used has been described elsewhere.®5 The NMR spectra of
these compounds were measured in CCl; and o-dichlorobenzene solution in a
broad temperature range at 60 Mec. on a INM-3-60 spectrometer. In
order to simplify analysis, some of the room-temperature spectra were re-
measured at 100 Me. on a Varian HA-100 instrument. Represenfative
spectra are shown in I'igures 1 to 5. The determination of conformational
structure was based mainly on an analysis of the methylene proton band.
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The proton spin system of meso-MPDC (I) involves ane relatively strong
geminal coupling with Jap/8as = 0.18 (at 100 Mec.) and an even stronger
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Fig. 1. NMR spectrum, 60 Mec., of the d,-MPDC in o-dichlorobenzene solution at 20°C.
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Fig. 2. NMR spectrum, 100 Me., of meso-MPDC in o-dichlorobenzene solution at 26°C.:
(a), (b) observed; (c) calculated.

vicinal coupling with Jec/dsc = 0.21 in addition to two weaker ones, Jac/
dac = 0.07 and Jex/dcx = 0.05. In its analysis the complete ten-spin
system has therefore to be considered. However, the analysis of this sys-
tem may be simplified by an extension of the effective-frequency method of
Pople and Schaefer,® owing to the weakness of the CX interaction and to
the equality of the three Jex coupling constants.  The methylene proton
band of (I) can be analyzed as a superposition of sixteen ABCD four-spin
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systems by using for ve and vp the vo(x) and veo(x’) effective frequencies
corresponding to the 4 X 4 possible F, (X) and F, (X’) states of the methyl
protons. The 16 components of each band corresponding to one four-spin
transition remain unresolved in the experimental spectrum and mercly
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Fig. 3. NMR spectrum, 100 Me. of syndio-MITC in o-dichlorobenzene solution at
26°C.: (a), (b) observed; (¢) calculated.
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Fig. 4. NMR spectrum, 100 Me., of iso-MTITC in o-dichlorobenzene solution at 26°C.
(a), (b) observed; (c) ealculated.


















