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ABSTRACT - NMR spectra of 15N-methyl (ISC) formamide
(13C) in isotropic as well as liquid crystalline nema-
tic phases have been studied. The NMR and the struc-
tural parameters are derived.

In continuation with our workl-3 on the study of the

amide planarlty, we_have recently investigated the NMR
spectra of 13¢" and 15N isotopically enriched N-methyl forma-
mide in the isotropic as well as in a nematic phase., The
spectra of the sample obtained from Merck, Sharp and Dohme
of Canada 1nd1cate the presence of cis and trans 15N-methyl
(13C) formamide { C) cis and trans 1°oN- methyl formamide
(70 and trans 19N- meth{l ( C) formamide with trans 19N-
methyl ( 3C) formamide ( C) (Structure 1) being present to
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the major extent. The detailed analyses of the spectra
were performed only for the predominant species.

The 13C and the 1H-NMR spectra in the neat liquid
were recorded on the Briker HX-90 and HX-270 NMR spectro-
meters respectively and analysed using the LAOCOONOR
programme4 on an IBM-370 computer. Values of the para-
meters are given in Table 1.

Signs of the HH and the 15NH indirect couplin%s (Jy;'s)
in Table 1 were assumed from the earlier study of 5N—me%hyl
formamide.®:® The indirect couplings between 13¢ and the
directly bonded 4 were assumed positive. The signs of the
other indirect couplings could not be determined. However,
a combination of these studies with those in the nematic
solvent together with the known geometry may throw some
light on the signs of these coupling constants.

An analysis of the PMR spectrum at 270 MHz in the
nematic phase of 4-methoxybenzylidene 4-amino-a-methyl
cinnamic acid-n-propyl ester provides values of the para-
meters included in Table 1. During such an analysis, the
signs and the magnitudes of the indirect couplings which
were determined from the spectrum in the isotropic medium
were used. However, since the signs of the indirect
couplings Jy4, Joz, Jog and Jz¢ are not known, the corres-
ponding (Ji' + 2Di') values (where D;;'s are the direct
dipolar couplings as defined in the LAOCOONOR programme )
are reported in Table 1. Since only the proton spectrum
in a nematic solvent is analysed, it is difficult to label
the dipolar couplings to particular heteronuclei. The
values of the dipolar couplings given in the table corres-
pond to reasonable bond lengths and bond angles in N-methyl
formamide.

The direct dipolar couplings Dyg, Dgg and Dgy provide
the HCH bond angle and the angle which the line joining
nuclei 5 and 6 makes with the bond connecting the nuclei
4 and 5 (Structure 1), irrespective of whether the three
bonds meeting at the nitrogen atom lie in one plane or not.
Neglecting the influence of molecular vibrations and using
the sgandard quations,7 these values are determined at
108,57 and 30.7°.

A preliminary interpretation of the various direct
dipolar couplings indicates significant non-planar dis-
tortions around the nitrogen atom provided influences of
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Iable 1

Spectral parameters in trans 1sl-uthy1 ('30) formamide (130)
[J1 ‘s are the indirect spin-spin couplings between nuclei i

and jJ, D.I. 's are the direct dipolar couplings and (11 -3

are the chaemical shifts]

9

13 and 130 specta in the

PMR spectrum in the nematic

isotroplc phase phase
Paramster Yalue (Hs) Parameter Yalue (Hs)
I, 1.91 D,, -~ 346.7
I 191.65 D,y - 172.4
i $ 5.17 (J“ + 2Dy,) - 23,2
J15 - 15.56 D15 26.2
Ii6 - 0.9 Dyg - 3.2
Ios + 3.9 (J25 + 2D.‘,3) - 248.6
T24 + 2.79 (J“ + 21)24) - 32.3
Ips - 93.46 Dys 136.1
I 4.83 D6 - 33.1
sy £ 1.43 Dy, »
JSS + 13.84 D35 »
a6 + 3.81 (Jyg + 2Dyg) - 37.2
Jes + 10.57 D5 =
e 137.83 D 7741
“56 0.97 D56 9.65
1 s aet, %1 2.3
vy = v, ™ 14.69 v, -v,™ 240.4
g = v, 1463.15 9 v 1424.4
vy = o8 3143 v, - Vs *

®cannot be determined from the PMR spectrum

*®at 270 MHs;

Tat 22.63 Mus
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molecular vibrations are neglected. The dihedral angles
H({1}-C(3)-N-H(2) and H(1)-C(3)-N-C(4) describing the
non-planar distortions around the nitrogen atom, defined
according to the standard conventions have been estimated
to differ by 11 + 4° from the values of 0° and 180O for a
completely planar configuration.

We are grateful to Professor G.N., Ramachandran for
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progress of this work. Partial financial support of the
National Institutes of Health (USA) under Grant No.
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