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ABSTRACT

Eighteen new complexes of p-hydroxphenyltellurium trihalides, p-HOC¢H,TeX; (X = Cl, Br, I)
with a-, B- and y- picolines, RTeX; . Pic and RTeXj;. 2 Pic, have been synthesized and characterized by
elemental analyses, conductance, cryoscopy, infrared and proton magnetic resonance studies.
Conductance measurements in nitrobenzene, acetone and acetonitrile predict their non-electrolyte to 1 : 1
electrolyte type behaviour in solution, which is well supported by cryoscopic studies in nitrobenzene.
Spectral studies indicate the linkage of picoline molecules to the tellurium atom of
hydroxyphenyltellurium group through the nitrogen atom. Square-pyramidal and octahedral structures
have been suggested for RTeXj;. Pic and RTeXj; . 2Pic, respectively.
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INTRODUCTION

Organyltellurium trichlorides are known to behave as Lewis acids and form
molecular complexes with several N-, O- and S- donor bases'”. Some of these are
reported®’ to posses antimicrobial activity as well. The hydroxyaryltellurium trihalide have
two active sites to interact with the Lewis bases, the phenolic OH and the acceptor
tellurium atom. In continuation of our earlier work on the complexes of
hydroxyaryltellurium trihalides'®'* with various bases, we hereby report the synthesis and
characterization of picoline complexes of p-hydroxyphenyltellurium trihalides.

EXPERIMENTAL

Materials and methods

All the chemicals used were of Anal AR grade. Solvents were purified and dried by
conventional methods'>'®. p-Hydroxyphenyl trichloride was prepared by reaction of
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tellurium tetrachloride with phenol'”'® and the corresponding tribromide and triiodide by
the halogen-exchange processes'"'*.

Preparation of picoline complexes
RTeXj; .Pic

A solution of 5 mmol of picoline in about 5 mL of dry benzene was added to a
saturated solution of 5 mmol of p-hydroxyphenyltellurium trihalide in dry methanol taken
in a RB flask. The contents were refluxed for 2 - 3 h under an atmosphere of dry N, and
then concentrated to about 10 mL under reduced pressure. This was left overnight to get
crystals of the product, which was filtered, washed with chloroform and dried in a vacuum
desiccator over P4104,.

RTeX;.2Pic

A saturated solution of 5 mmol of RTeX; in dry methanol was added slowly and
with constant stirring to a solution of 10 mmol of picoline in about 10 mL benzene. The
contents were stirred for about 2 - 3 h under an atmosphere of dry N,. This resulted in the
separation of a solid product. A second crop was obtained after concentration of filterate to
about one third of its original volume. The complex was filtered, washed with chloroform
and dried over P4O( in vacuum desiccator.

All the complexes were recrystallized from dry methanol. The purity was checked
by TLC using silica-gel plates. The complexes were analysed for tellurium, halogen,
carbon, hydrogen and nitrogen contents. The analytical data are compiled in Table 1.

Physical studies

Conductance studies were performed under dry conditions at 25 + 2°C in
nitrobenzene, acetone and acetonitrile using a Systronics conductance bridge type 305 and
dip-type cell with smooth platinum electrodes. Molecular weights were determined
cryoscopically in dry nitrobenzene upto the saturation point. IR spectra were recorded on a
Shimazdu FT IR-8300 Infrared spectrophotometer. 'H NMR spectra were obtained from
S.A.LF, Punjab University, Chandigarh, in DMSO-d using tetramethylsilane as an internal
reference.



373

6(1), 2008

< o 1-cL 1 (s (610D (090 (ger) (s0°€D) (L'Ts9) (3LONEIgI'HT'D)

S1T L8] 0L'ST  SI'st  9S°TT wea1) dd-g-1go Ly 6
03 02002 Ors)  (r9 (@ (o (9810 (€€19) (LONEID'H'D)

€S o€ 691y 9S°0T  86'€T Aym [Ing I e FA RN g
oL 81081 (cee) (880 (oeve) (1€s0)  (LE0E) (6'0ch) (PLONEIDU'HE'D)

S1'e ST 98°€E  80°ST SO0 AMM Ad-g102Ld L
oc - 0s© (v  (syLo  (egsy)  (0T91) (L'L8L) (OLONT'HE'D)

0€'€ we 1€LT  S8Ly  06SI d3uelo yreq IR A AR 9
oL 61061 (oo LD (Lo (8¥s)  (LesD) (S'769) (GLONEIT'HY'D)

6L'1 SP'1 11T S9%S 6581 ogueIQ SN AR S
s 091-C8 1 (€sy) (96D  (evee)  (LoLe)  (eL6l) (L'9%9) (OLOINEIGO D)

LSy 91'¢  0I'€EE  089¢  86'81 Ay [ng OId-PTIgILY b
03 02002 (s (610D (090 (€er) (50°€D) (L'Ts9) (9LONEIg'HT'D)

17T 66'1 009C 89Ty  $9TT A oId-0Iga Ly ¢
o 0818L 1 Ore) (L9 (e  (Tor)  (98%2) (€€19) (CLONEIDS'HE'D)

or’s 61'€ STy 19°0T  1TST  MolPAEI] -0 1D LY z
0 S (€e9) (88D (oeve) (1€50)  (LE0E) (6'0ch) (PLONIDUHD)

96'C VT 0I'vE  86'¥C  8L'6T wear) -0 DALY I

(*33p) N H J X L IM B[NULIO
¢ (emut10j ‘ON °S

(%) PRIX 0D “&'N

o/, (paje[na[ed) punoj sasAeuy g[nuLIoj) 1nojo)) [edrnduwy) xaidwo)

Int. J. Chem. Sci.:

sapireyry) wnrmRIAudyqdAxoapAy-d jo saxaduwod surjodrd 1oy sppaIA pue sanaadoad [edrsAyd ‘ejep [eondeuy :1 d[qe],



K. K. Verma and Seema: Study on Picoline....

374

. 106 9se)  (evD)  (svLo  (eesy)  (0T9D) (0L°L8L) (LONFIS'H®'D)

1€°¢ 1'c 8LLT €5°8Y €8°61 o8ueIQ Od-AZ LY 31
< ocz< (o) LD (sLoo  (8vs)  (LesD) (05'769) (QLONEI'HD)

8'1 €Tl LY'0T TS 81 umoiq yreq OId-A 1oLy 0

< 91081 (cev) 6 (¢vee)  (LoLe)  (gL61) (0L°9%9) (Lo NEIgS ' HE' D)

0 Sh'T L9€E $9¢ 95°61 Mo y3I] old-AztagaLd 91
. ch1-0v1 (es (6100 P09 (ger)  (s0°€D) (0L'Ts$) (LONEIgE'HD)

L8T 81 15°9C 'ty S¥eT wea1) Ad-Ataga Ly <l
5 ohz< (ov9)  (ere)  (rey)  (croo) (0810 (og'€r1s) (CLONEIDC'HE D)

98 LEE 8'1p 11°0T 9'¥T AyA [Ing Ad-AZ 1D LY b1
< c81-081 (cc9) (88D  (ogve) (1gst)  (LEog) (06°02h) (QLONEIDY'HE'D)

0°€ 95T SEVE 10°$T L8'6T wea1d Sy SN OEAR ¢l
0 clz01z se)  (evD)  (svLo  (ge8p)  (0T9D) (0L°L8L) (QLONEISTHED)

L9€ 91T 1€°LT LI'8y SE91 d3ueI Ad-gz LY e

(oo L1 (sLoo)  (18vs)  (LesT) (05°¥69) (S LONETETHE0)
SL pr1-Tl . . . . . .

1r'c bS'1 $€0T 86'tS 95'81  MO[[A ysIULaID od-g LY 1
oc J61-c61 (cev) (960 (evee)  (LoLe)  (sL6D) (0L'9%9) (210N 1*1)

L9y T 9L'€E 19°9¢ 1761 mo[[ak ofeq old-gz 1gaLy 01

(-39p) N H J X L m Bg[nuLIO
¢! (e[nurioy oN S

(%) PRIX 0.

m-mnz

9, (parend[BI) punoj sasA[euy

e[NULIOY) 1nojo)) [edrridury) xspdwo))




Int. J. Chem. Sci.: 6(1), 2008 375

RESULTS AND DISCUSSION

p-Hydroxyphenyltellurium trihalides, RTeX; (X = Cl, Br, I), when reacted with
isomeric picolines, form 1 : 1 as well as 1 : 2 molecular complexes.

RTeX; + Pic — RTeX;. Pic
RTeX;+ 2 Pic —» RTeXj5.2 Pic

These complexes are coloured solids in dry air and soluble in polar organic
solvents.

Conductance and cryoscopic studies

The molar conductance data of these complexes in nitrobenzene, acetone and
acetonitrile and the cryoscopic data in nitrobenzene are given in Table 2.

The molar conductance, Ay values for picoline complexes reflect their non-
electrolyte to weak-electrolyte type behaviour in solutions except RTeBr;. 23-Pic, RTels.
B-Pic, RTeBrs. y-Pic and RTeBrs. 2y-Pic where the Ay values in nitrobenzene lie within or
close to the expected ranges' for 1 : 1 electrolytes. This may be due to the dissociation of
these complexes into [RTeX; . Pic/ RTeX,. 2 Pic]" and X ions (Pic = B- or y-picoline ; X =
Br or I). The conductance behaviour of picoline complexes is well supported by the
conductance data in nitrobenzene.

Infrared spectral studies

The infrared spectra of picoline complexes of p-hydroxyphenyltellurium trihalides
show the presence of bands pertaining to hydroxyl group indicating thereby the non
interaction of phenolic OH group with the picolines. The most important band of picolines,
which upon complexation undergoes a distinct positive shift is v¢ - x, which in parent
picolines appear around 1574 —1578 cm™', and in the complexes, it is shifted®*****! by
about +50 cm™. All the picoline complexes of p-hydroxyphenyltellurium trihalides show
new band around 1635 cm™, which suggests the linkage of picoline molecules to tellurium
through the nitrogen atom.

Proton magnetic resonance spectral studies

The 'H NMR data for some picoline complexes are presented in Table 3.
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Table 3. "H NMR data (5 ppm) for picoline complexes of p-hydroxyphenyl tellurium

trihalides in DMSO-dg

Chemical shift

Complex & ppm) Assignment
RTeCl; . a-Pic 2.79° (3H) -CH;, H,
Hy He  om, 6.91 (9Hz, 2H) Hg
7.76 ™ (3H) Hyand H,
HO TeCl; <—N O H, 7.80¢ (9Hz, 2H) Ha
8.73 (5Hz, 1H) Hy
Hg H, CHy(a) H, 9.97" (1H) -OH
RTel;. a-Pic 2.89° (3H) -CH; (H,)
6.96 (9Hz, 2H) Hg
7.77™ (3H) Hyand H,
7.83 % (9Hz, 2H) H,
8.65 (5Hz, 1H) Hy
9.96" (1H) -OH
RTeCl;. 20.-Pic 2.94° (6H) -CH; (H,)
6.98" (9Hz, 2H) Hy
7.72, 8.30™ (6H) H, and H,
7.829 (9Hz, 2H) Ha
8.66" (5Hz, 2H) Hy
9.85° (1H) -OH
RTeCls. 2B-Pic 2.58%,2.59° (6H) -CH; (H,)
Hy o, He  n, 6.94 (9Hz, 2H) Hg
7.58,7.62™ (4H) H, and H,
HO TeCls N (O H 7.814(9Hz, 2H) H,
8.52¢ (2H) Hy
H, H, He  CHy(a) 8.62° (2H) H.
9.90° (1H) -OH

Cont...
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RTeCls. y-Pic 2‘51d (3H) “CH, (Ho)
6.86" (9Hz, 2H) Hg
Hy  H, H, H, 7.96" (9Hz, 2H) H,
7.73%(8.8Hz,2H)  H,
HO Tec,<—N_ () )—CH;@) 8.61°(6.5Hz2H)  H.
9.80° (1H) -OH

Hp H, H, H,

s = singlet, d = doublet, m = multiplet, b = broad.

The methyl protons resonating at & 2.57, 2.33 and 2.36 ppm for a-, B- and y-
picolines, respectively”?, are shifted towards downfield side in the complexes. Similar
effect is observed for the other ring protons of the picolines. This down field shift of ligand
protons upon complexation suggests the deshielding of these protons due to donation of
pair of electrons from nitrogen of picoline to the tellurium atom of RTeXj;. The aryl
protons (H, and Hg) of hydroxyaryltellurium moiety, which appear'"'® at §, 7.99, 85 6.99
ppm in parent p-hydroxyphenyltellurium trichloride and at 84 7.98, dg 6.90 ppm in
triiodide, are upfield shifted in the complexes due to shielding of these protons upon
accepting the electron from the ligand. The hydroxyl protons resonate separately at around
9.9 5 ppm suggesting its non-involvement in bonding with the ligand.

Also, this shift of ligand protons towards lower field side and aryl protons of
RTeX; towards higher field side indicates the non-dissociative nature of Te-N bond in
these complexes. The ratio of methyl protons to hydroxyl protons (and also others)
confirms the stoichiometry of complexes.

Thus, tellurium is pentacoodinated in 1 : 1 complex of picolines and it acquires a
hexacoordination in 1 : 2 complexes. A square pyramidal structure for RTeXs.Pic and
octahedral for RTeX;. 2Pic complexes have been suggested.
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