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Conformation Analysns of Some 2,6-Diphenylthian-4-one
Derivatives Using 'H and 13C NMR Spectral Data

N. BHAVANI* and S. ASHA
Department of Chemistry
Annamalai University, Annamalai Nagar-608 002, India

Four new thian-4-one derivatives, viz., r-2,c-6-diphenylthian-4-
one l-oxide oxime (1), #-3-methyl-r-2,c-6-diphenylthian-4-one
oxime (2), t-3-methyl-r-2,c-6-diphenylthian-4-one semicarbazone
(3) and c-3-methyl- r-2 1-6- dlphenylthlan -4-one oxime (4) were syn-
thesized and their 'H and '3C NMR spectra were recorded. In the
light of the spectral data the conformations of these derivatives were
derived. It has been found that compound (1) exists as an equilib-
rium mixture of chair form and boat form. In the boat form there
is a possibility of intramolecular H-bonding between oxime hydro-
gen and S=0 oxygen favouring it. Compounds (2) and (3) exist
in chair form with —OH/—NHCONHj; group anti to the methyl
group and compound (4) exists in non-chair form.

Key Words: Conformational analysis, 2,6-Diphenylthian-4-
one.

INTRODUCTION

The preparation of 2,6-diphenylthian-4-one was first reported by Arndt' and
co-workers. Baliah? and Bhavani have reported the synthesis of both ¢-3-methyl-
r-2,c-6-diphenylthian-4-one and c-3-methyl-r-2,¢-6-diphenyithian-4-one by addi-
tion of hydrogen sulfide on 1,5-diphenyl-2-methyl-1,4-pentadien-3-one.

In the present paper the synthesis of four new thian-4-one derivatives

1.X=S0 R'=R?*=Ph R®*=R*'=H Z = NOH
2.X=S R'=R*=Ph R®=H, R*=CH, Z =NOH
3.X=S R'=R’=Ph R®=H, R'=CH, Z = NNHCONH,
4X=S R'=R=Ph R?=H,R*=CH3 Z = NOH

Scheme-1



246 Bhavani et al. Asian J. Chem.

(Scheme-1) and the conformational analysis of these derivatives with the aid of
'H and '*C NMR spectral data are reported.

EXPERIMENTAL

All the ketones were prepared by the reported” 2 procedure and their deriva-
tives were prepared by condensing with respective bases.

RESULTS AND DISCUSSION

It has been generally observed that in six membered ring ketoximes*~5, the

chemical shift difference between the two equatorial o-hydrogens is approxi-
mately | ppm, the syn o-hydrogen appearing at low field. This may be due to the
interaction between N—O bond and the syn 0(C—H) bond. This interaction
induces a polarity in the 0(C—H) bond so that the a-hydrogen acquires a slight
positive charge and a-carbon a slight negative charge. The syn a-axial hydrogen
is shielded compared to anti a-axial hydrogen. It is also shown that B-hydrogens
syn to the —OH group are shielded. The shielding effect on the syn o-axial
hydrogen and syn B-hydrogens may be due to the transfer of the negative charge
on the syn a-carbon to the o-axial hydrogen and to the B-hydrogen through the
syn B-carbon. Hence the effect of oximation is more pronounced on syn side, the
carbon being shielded and hydrogen deshielded.

-2, c-6-Diphenylthian-4-one 1-oxide Oxime

The parent ketone r-2, c-6-diphenylthian-4-one 1-oxide is found to exist in
chair conformation with S==0 group in axial orientation as evidenced from the
downfield shift of H;, and Hs, protons (0.8 ppm) compared to the sulfide ketone.
This deshielding effect may be due to 1,3-interaction between the axial hydrogen
and S==0 axial. Though the equatorial sulfoxide may avoid this interaction, it
will introduce dipole-dipole repulsion with the 7 electron clouds of the equatorial
phenyl groups. Hence the S=0 bond prefers axial orientation.

The various proton chemical shift assignments of the derivatives were made
by comparison with the parent ketone chemical shifts. For '°C assignments
off-resonance decoupled spectra were used. Effect of oximation is observed in
'H NMR chemical shift of r-2,c-6-diphenylthian-4-one 1-oxide oxime, the syn
a-equatorial proton (Hje) absorbs 1.1 ppm downfield compared to the anti
a-equatorial preton (Hs.). The chemical shift difference (Table-1) between syn
and anti o-axial protons (Hj, and Hs,) is 0.3 ppm. The smaller vicinal coupling
constant for both the benzylic protons (13.7) compared to the ketone (13.9) may
be due to flattening of the ring. The two benzylic carbons are shielded (syn
benzylic 3.4 ppm and anti benzylic carbon 2.1 ppm) compared to the parent
ketone. The chemical shift difference between the syn a.-carbon and anti o-carbon
is 8.1 ppm. Appearance of additional signals in 'H and '*C NMR spectra indicate
the presence of more than one conformation for this. oxime. It is more likely that
the ring may adopt boat conformation in which there is a possibility of
intramolecular H-bonding between oxime hydrogen and S=0 oxygen. Thus the
sulfoxide oxime exists as an equilibrium mixture of chair and boat forms.
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t-3-Methyl-r-2, c-6-diphenylthian-4-one oxime

Since the r-2,c-6-diphenylthian-4-one exists in chair form with the two phenyl
groups in equatorial orientation, the methyl group in t-3-methyl-r-2,c-6-
diphenylthian-4-one might also be expected to occupy the more stable equatorial
position. The parent ketone is unsymmetrical, hence two configurational isomers
(2 and 2a) are possible for t-3-methyl-r-2,c-6-diphenylthian-4-one oxime.

OH
6
Ph 5 4/N - s fN\OH
S th CHs sm
1 3 1 3 3
2 2a
A doublet at 4.1 ppm with J = 13.2 Hz is assigned to anti benzylic proton
(Hy). The other benzylic proton which is syn to N—OH group appears as a broad
doublet at 4.2 ppm with J = 15.2 Hz (this corresponds to 3J63' 5a+3J6,_ se)- A
downfield shift of 0.9 ppm for Hs, indicates that N—OH group is anti to the
methyl group. The large vicinal coupling constants of the two benzylic protons
can be taken as evidence for the chair conformation of the ring. It can be seen
from the '3C chemical shifts (Table-2) of this oxime that the C-5 carbon resonates
unfield compared to the C-3 carbon indicating that the C-5 carbon is syn to oxime
—OH. Thus 3-methyl oxime is a single isomer existing in chair form with the

oxime —OH anti to the methyl group (2). Moreover, the methyl protons give
only one doublet supporting the presence of one isomer of the oxime.

t-3-Methyl-r-2,c-6-diphenylthian-4-one semicarbazone (3)

Since only one doublet is observed for methyl protons, this compound is also
a single isomer. From the deshielded Hs, (syn) proton signal at 3.6 ppm it becomes
clear that —NH—CO—NH, group is anti to the methyl group. '*C NMR data
show an upfield shift for C-5 carbon compared to the C-3 carbon indicating that
C-5 carbon is syn to —NH—CO—NH, group.

In the two derivatives oxime (2) and semicarbazone (3), if the —OH or
—NH—CO—NH, group is syn to the equatorial methyl group, then the two
groups are coplanar leading to severe interaction between, them. To avoid this
the oxime and semicarbazone are found as a single isomer with the —OH and
—NH—CO—NH, group anti to the methyl group. Here again the ring must exist
in chair form with two pheny! groups and methyl group in more stable equatorial
orientation. '
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c-3-Methyl-r-2,t-6diphenylthian-4-one oxime
The parent ketones c-3-methyl-r-2,t-6-diphenylthian-4-one can have two chair
forms (I) and-(II).

Ph
6 4 2°

For (II) the vicinal coupling constant between H, benzylic proton (axial) and
H; proton (axial) should be around 10 Hz. But the observed coupling constant
between these two protons is 5.4 Hz, less than the expected value. Hence the
conformation (II) is excluded. For (I) the coupling constant J,, 3, should be
ca. 4 Hz. Since the observed value is close to this, the compound should have the
phenyl group at 2 position as axial. Ramalingam ef al.” have proposed a flattened
chair conformation for this ketone from single crystal X-ray analysis. The
increased cis (a, ) coupling constant may be due to the flattening of the chair in
the C-2, C-3 side.

The 'H chemical shift data (Table-1) of oxime (4) indicate that there is no
appreciable deshielding on the syn a-equatorial (Hs,) proton. Hence it is proposed
that the oxime may exist in non-chair form where the effect of oximation is not
pronounced on syn o.-equatorial proton due to lack of coplanarity. The expected
shielding is observed on the C-5 carbon (Table-2) indicating that it is syn to oxime
OH. From the spectral data it-is inferred that oxime (4) is also a single isomer,
with the N—OH group anti to the methyl group, in order to avoid steric interaction
with it. Since the parent ketone is known to exist in flattened chair form’ the
oxime may prefer a non-chair form.
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