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Abstract: p-Hydroxyphenyl tellurinic acid anhydride and 3-methyl-4-hydroxyphenyl tellurinic acid
anhydride have been sythesized by alkaline hydrolysis of corresponding hydroxyaryl tellurium
trichloride which in turn were obtained by the reactions of TeCl, with phenol and o-cresol,
respectively. These arene tellurinic acid anhydrides have been investigated as oxidizing reagents in the
conversion of benzoin to benzil, 4-methoxy and 4-nitrobenzylalcohol to corresponding benzaldehydes,
thiophenol to diphenyl disulphide, triphenylphosphine to triphenylphosphine oxide and hydroquinone
to p-benzoquinone. The oxidizing property was found to be more in case of 3-methyl-4-hydroxyphenyl
tellurinic acid anhydride as compared to p-hydroxyphenyl tellurinic acid anhydride.
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Introduction

Organotellurinic acid anhydrides have been known since many years ago, their chemical
properties have been little investigated'. They are expected to have a potential oxidizing
ability like organotelluroxides® and tellurones® due to their similar labile Te-O bonds.
Barton et al. reported® that aryl tellurinic acid anhydrides were oxidizing agents towards
thiol, hydroquinones etc. These reports prompted us to report our independent study on the
reactivity of organotellurinic acid anhydrides which is similar in many respect to that of the
corresponding diaryl telluroxides and tellurones. Arenetellurinic acid anhydrides have
recently been used as mild and selective oxidizing agents®.

Experimental

Melting point were determined in open capillary tube and are uncorrected. The IR spectra
were recorded in KBr on F.T.I.R. Spectrometer Model RZX (Perkin Elmer) at SAIF, Panjab
University, Chandigarh. The '"H NMR were recorded in CDCl; on FT-NMR Cryomagnet
Spectrometer 400 MHz (Bruker) using TMS as an internal standard. The purity of the
compounds was checked by TLC using Silica gel-G (Merck). Column chromatography was
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performed on Silica gel (Merck, 60-120 mesh). Solvents for chromatography were distilled
before use. The products were also characterized by comparison of their melting point with
literature values.

Preparation of organotellurinic acid anhydrides

p-Hydroxyphenyl and 3-methyl-4-hydroxy phenyl tellurium (IV) trichlorides were obtained
by the reaction of TeCl, with phenol and o-cresol, respectively’”. These trichlorides upon
basic hydrolysis gave corresponding organotellurinic acid anhydrides.

General experimental procedure for the oxidation reactions

All the reactions were performed at reflux or room temperature under nitrogen atmosphere
in toluene or acetic acid in presence of arene tellurinic acid anhydrides. The reaction was
continued till completion of the reaction, as monitored by TLC. After the completion of the
reaction, the contents were filtered and evaporation of filtrate followed by chromatographic
separation (SiO,, hexane / toluene (1:1)) from a small amount of diarylditelluride gave the
product. All the products were identified by comparison with physical and spectral data.

Benzil

IR (KBr, cm™): 1675 (C=0), '"H NMR (CDCl, Sppm): 7.8 (m, 6H), 8.0 (m, 4h), m.p. 94-95 °C
(lit". m.p. 95 °C).

p-Methoxybenzaldehyde

IR (KBr, cm™): 1665 (C=0), 1240 (C-O-C), '"H NMR (CDCl;, Sppm): 3.85 (s, 3H), 6.98
(d, 2h), 9.86 (s, 1H), m.p. 245-247 °C (lit"". m.p. 246 °C).

p-Nitrobenzaldehyde

IR (KBr, cm™): 1680 (C=0), 1535 (NO,), 'H NMR (CDCls, ppm): 8.1 (d, 2H), 8.39 (d,
2H), 10.1 (s, 1H), m.p.105-107 °C (lit"%. m.p. 106 °C).

Diphenyldisulphide

IR (KBr, cm™): 3055 (Ar-C-H), 1574 (C = C), 826 (C — S), 'H NMR (CDCls, 8ppm): 7.47-
7.24 (m, 10H), m.p. 72-74 °C (lit". m.p. 73 °C).

Triphenylphosphine oxide

IR (KBr, cm™): 3050 (Ar-C-H), 1436 (P = O), 1189 (P — Ar), 'H NMR (CDCl;, 8ppm): 7.71
(m, 6H), 7.64-7.27 (m, 9H), m.p. 154-156 °C (lit"*. m.p. 156 °C).

p-Benzoquinone

IR (KBr, cm™): 1652 (C = O), "H NMR (CDCls, ppm): 6.76 (s, 4H), m.p. 113-115 °C (lit".
m.p. 115 °C).

Results and Discussion

Phenol and o-cresol appear to undergo Friedal-Crafts type condensation reaction with
tellurium tetrachloride whereby the TeCl;" unit attacks a position para to a hydroxyl group
in the aromatic ring. The formation of hydroxyaryltellurium(IV) trichlorides can be
represented as
TeCl, + R—H —» RTeCl; + HCI
(R — H = phenol, o-cresol)
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These hydroxyaryltellurium(IV) trichlorides upon alkaline hydrolysis yield the
corresponding tellurinic acids:

RTeCl; + 3 NaOH — R Te (O)OH + 3 NaCl + H,0
These tellurinic acids, upon dehydration give the tellurinic acid anhydrides.
2RTe(O)OH__A | (RTe0),0 + H,0
These readily accessible arenetellurinic anhydrides i.e. p-hydroxyphenyltellurinic and 3-

methyl-4-hydroxyphenyltellurunic anhydrides have been investigated for their oxidizing
properties towards six organic substrates viz. benzoin, 4-methoxybenzyl alcohol, 4-nitro-
benzylalcohol, thiophenol, triphenylphosphine and hydroquinone. The oxidized products,
their yields and reaction conditions are compiled in Tables 1 and 2. These hydroxyaryl-
tellurinic anhydrides should exhibit a certain degree of basic character by virtue of polar
nature of tellurium-oxygen bonds.

0 0
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R-Te-O-Te-R”
Table 1. Oxidative Reactions with p-Hydroxyphenyl Tellurinic Anhydride

S.No Substrate Solvent Temp Time Product Yield

%
ol -
(‘:ch 10 |l
1. Toluene Reflux . c—C 80
min
2. HSOC@CHZOH Toluene Reflux 22h Hgoc@CHO 75

3, oZN@’”‘”” Toluene Reflux 24 h ozw@cruo 82
SH
4. © Acetic 0y @SSO 72
acid
5. @P CH,ClL, rt 24h @Po 82
(0]
Acetic
6 S S @ 85
[e]
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Table 2. Oxidative Reactions with 3-Methyl-4-Hydroxyphenyl Tellurinic Anhydride

Yield
%

il 0 9

CH—0C . Il
1. Toluene Reflux 6 min c—C 90
2. HSOC@CHZOH Toluene Reflux 17 h Hsoc@cm 85
3. OZNOCHZOH Toluene Reflux 18h OZN@CHO 95
ACE?th - 3Q @ss@ 85
acid min

S.No Substrate Solvent Temp Time Product

SH
5. @P CH,Cl, r.t. 18 h @PO 90
Acetic 30
OH acid rt min @ 920

o

HO

The oxidizing property of these anhydrides is by virtue of transfer of oxygen to the
organic substrate and subsequently reduction to the ditellurides, R,Te,. It may be mentioned
that in some cases, a little reduction to tellurium powder was also observed.

It has been observed that oxidizing property is more in case of 3-methyl-4-
hydroxyphenyl tellurinic acid anhydride as compared to p-hydroxyphenyl tellurinic acid
anhydride. Also a comparison of oxidizing property of these anhydrides with those of
corresponding telluroxides, show these acid anhydrides to be weaker oxidizing agents than
the respective telluroxides.

Conclusion

p-Hydroxyphenyl and 3-methyl-4-hydroxyphenyl tellurinic anhydrides have been obtained
by alkaline hydrolysis of corresponding hydroxyaryltellurium (IV) trichlorides, which in
turn were obtained by direct reactions of tellurium tetrachloride with phenol and o-cresol,
respectively.

These two tellurinic acid anhydrides have been investigated for their oxidizing property
towards six organic substrates. They oxidize benzoin to benzil, 4-methoxy and 4-nitrobenzyl



1495 Chem Sci Trans., 2013, 2(4), 1491-1495

alcohol to corresponding benzaldehydes, thiophenol to diphenyl disulphide,
triphenylphosphine to triphenylphosphine oxide and hydroquinone to p-benzoquinone. It has
been observed that 3-methyl-4-hydroxyphenyl tellurinic anhydride is a better oxidizing
agent than p-hydroxyphenyl tellurinic anhydride in these reactions. Also, the tellurinic
anhydrides in general, are poor oxidizing reagents compared to the corresponding
telluroxides.
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