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THE phenomenon of steric enhancement of reso-
nance was discovered by Baliah and Uma' while
studying the electric dipole moments of some
substituted amisoles and acetophenones. Since its
discovery, several physico-chemical investigations
have been carried out in support of this view=°. In
the present work the celectronic, infrared and
'H NMR spectral data of a few palladium(Il)
complexes with suitable substituted phenyl methyl
sulphides as ligands synthesized’” are taken for
substantiating this phenomenon.

It is observed that the clectron-releasing substi-
tuent present in the ligand decreases the v»(Pd-S)
stretching frequency, whereas electron withdrawing
group increases'''. The »(Pd-S) stretching fre-
quency In the complex  trans-PdCly({p-
OCH:CH,SCH3), is at 277 cm™! (table 1) which is
much less than the corresponding frequency in
trans-PdCL(CiHsSCH,)," > °. This decrease is
caused by p-OCH;, an electron-releasing group.
The v(Pd-S) stretching frequency in trans-PdCl,(m-
CH;CH,SCH;), is 297 cm™' which is almost the
same as that of the parent compound. The v(Pd-§)
stretching  frequency in  trans-PdCl,(4-OCH,;-3-
CH-C,H-SCH-)> is at 270 cm™', which is less than
that of trans-PdCly,(p-OCH;C,H,SCH.:),, because
the 3-methyl group in 4-methyoxy-3-methylphenyl
methyl sulphide exerts an accelerating influence of
the conjugation of methoxy group with the phenyl
ring. The methyl group makes the methoxy assume
a trans-orientation and hence the probability of the
methoxy group attaining planarity with the aromatic
ring increases. There can, therefore, be enhanced
interaction of ghe methoxy group with the aromatic

Table  Infrared, electronic and '"H NMR spectra of the complexes

'H NMR

IR Electronic spectra
(Pd-S) A -SCH;, -CH, -0OCH, Ph protons
Complex cm ! nm € (8) (5) (3) (8)
trans-PACL(C,H.SCH,), 298 332 11.600 2,66 — _ 7.0-786
277 7.100
trans-PdCl,(m-CH;C,H,SCH)- 297 3 11,900 2.49 2.26 o 7.08-7.49
277 6,600
trans-PdCt,(p-OCH,C H,SCH;), 277 365 10,000 2.52 —— .69 6.69--7.67
277 6,800
trans-PdCl1,(4-OCH,-3-CH,C H,SCH-), 270 172 10800  2.52 218 .80 660766
277 8,700
trans-PdCl,(3,5-di-CH-4-OCH ,C H-5CH,;), 312 56 10,400 2.46 218 .60 7.12-7.32
277 5,700

The solvent in all cases was C,H,,.

—




¥76

Current Science, October 3, 1986, Vol. 35, No. 19

S e

ring. resulting in a greater mesomeric electron
release to the sulphur of -SCH;. Indeed the
expected steric inhibition of resonance is found mn
trans-PdCl.(3.5-di-CH;:-4-OCH,C(H,SCH,),.  The
»{Pd-S) stretching frequency is at 312 cm™' which is
higher due to the inhibition of resonance caused by
two methyl groups adjacent to the methoxy group.

In the electronic spectral data (table 1), the band
at 277 is due to L(#) — L{7)* transition. The other
intense one is of ligand to metal charge transfer
band. The large bathochromic shift of the charge
transfer band (332 nm to 365 nm) in the complex
trans-PdCly(p-OCH.C,H,SCH;), 1s due to the pre-
sence of electron repelling —OCH; in p-position.
The A, value still increases to 372 nm in the
complex trans-PdCl(3-CH3-4-OCH;CH>:SCH;),
which 1s due to stenic enhancement of resonance.

This phenomenon also gains support from proton
magnetic resonance studies (table 1). The proton
signals of -SCH;, -CH; and —-OCHj; are in the ratio
1:1 for 3-CH,, 1:1 for 4-OCH;, 1:1:1 for
3-CH:-4-OCHsand 1 : 2 : 1 for 3,5-di-CH;-4-OCH;
respectively as expected. The phenyl protons in
the complex trans-PdCl,(C,Hs;SCH;), are in the
range o 7.2 to 7.86. In the complexes trans-
PdCL(m-CH,CcHSCH3);  and  trans-PdCly(p-
OCHCcH,SCH,), the phenyl protons are in the
range 6 7.09 to 7.49 and 6 6.69 to 7.67 respectively.
The shift to up field in these complexes is due to the
clectron-releasing nature of 3-CH; and 4-OCH;
groups present in the phenyl ring. In the complex
tfﬂﬂS*PdClz(d'-OCH;-3'CH3C6H3SCH3)2 ph&fl)(l
protons range still decreases (8 6.66 to 7.66) which is
due to steric enhancement. -

The -OCH; signal in  trans-PdCL(p-
OCH;CHSCH,),, 6 3.69 s shifted to 6 3.80 in the
COIHP]EK tl’ﬁﬂS-PdClz(4-OCH3-3-CH3~C6H35CH3)2.
This large shift is due to the steric effect of 3-CHj
group, which restricts the free rotation of the
methoxy group, thereby increasing the probability
of the latter to attain the planarity with the benzene
ring. It is also of interest to note that signal for
-OCH; in the complex trans-PdCl,(3,5-di-CH;-4-
OCH;C H,SCH,), is shifted to 8 3.60 because of the
steric inhibition caused by two ortho methyl substi-
tuents.
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[N continuation of our work on small ligands of
sulphur and nitrogen such as NS, NSO~ &%
NSO; °, NS7 ' and NS5 !', we report here the
formation of Ni{S;N3) (PPh;), from the reaction of
S;N4 with NiCl,{(PPh;);. The synthesis and charac-
terization of 53Nz amon from the reaction of azide

ion and SyN,; in ethanol have been reported
earhier' **,

P!’E’pﬂrﬂﬂ-t‘?ﬂ Of N!(S:;Ng) (PPh;)z

To a solution of NiCl,(PPh,),' (1.21 g, 2 mmo))
in 60 ml acetonitrile-dichloromethane (1:1), solid
S4N," (0.37 g, 2 mmol) was added. The reaction



