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SYNTHETIC COMMUNICATIONS, 25(11), 1605-1616 (1995)

HYPERVALENT IODINE IN SYNTHESIS: X V 1. ACTION
OF PHENYLIODINE( I ) DICARBOXYLATES ON DIARYL
DITELLURIDES: A NEW AND FACILE METHOD FOR THE
PREPARATION OF ARENETELLURINIC MIXED
ANHYDRIDES AND ARENETELLURINIC ANHYDRIDES

Da—Wei Chen and Zhen— Chu Chen*

Department of Chemistry, Hangzhou University
Hangzhou, 310028, P.R. China

Abstract: A new and facile method for the preparation of arenetel-
lurinic mixed anhydrides is described from diaryl ditellurides and
phenyliodine ( I ) dicarboxylates. Hydrolysis of the arenetellurinic
mixed anhydrides gives arenetellurinic anhydrides and a one — pot
procedure involving the reaction of diaryl ditellurides with phenylio-
dine( I ) dicarboxylates in a two— phase system of methylene chlo-
ride and aqueous solution of sodium hydroxide for the preparation of

arenetellurinic anhydrides is provided.
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In recent years, a variety of organotellurium reagents have be-
come available. The versatility of them in synthesis has been well—
recognized'”’. One of family of organotellurium reagents, arenetel-
lurinic mixed anhydrides (1) and arenetellurinic anhydrides (2),

has received considerable interest because of their particular applica-

23

tion in organic synthesis'”, e. g., the acetoxytellurinylation®®’ and

J

aminotellurinylation™ of olefins, intramolecular cyclofunction-

alization of hydroxyolefins®®, selective oxidation of thiols, hydro-

J

quinones, xanthates®®, phosphines, thioamides, thioureas, thio-

noesters, and benzylic alcohols etc. ¢,

O 0] 0
| I |
Ar— Te —OCOR Ar— Te—O—Te —Ar
¢D) (2)

Although benzenetellurinyl acetate (1 Ar=Ph, R=CH,) was
the first compound of arenetellurinic mixed anhydrides reported by
Pant'”,  its synthetic details and properties were not provided.
Ogura et al. treated the arenetellurinic anhydrides‘® prepared from
corresponding aryltellurium trihalides (3) with carboxylic acids or
their anhydrides to form arenetellurinic mixed anhydrides®™,
(Scheme 1), which can be obtained in pure state or be used in fur-

ther reaction after their in situ formation.

0 0 0
I I RCOOH J
ArTeX,—> Ar— Te—O—Te —Ar ————»Ar— Te —OCOR
(RCOH,0
(3) (2 4}
X =Cl,Br
(scheme 1)

Considering this preparation requirs two separated steps, it is
still a need to develop a new, effective method for the preparation of

arenetellurinic mixed anhydrides.
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Following our finding that phenyliodine( I ) dicarboxylates are
efficient oxidizing agents for organotellurium ( I ) species®’,
prompted us to examine the reaction of phenyliodine ( I ) dicar-
boxylates with diaryl ditellurides. Such a reaction would provide a
useful method for the preparation of arenetellurinic mixed anhy-
drides.

We found that the reaction of phenyliodine( I ) dicarboxylates
(4) with diaryl ditellurides (5) readily occurred in a single step to

afford the arenetellurinic mixed anhydrides (1). (Scheme 2).

O

CHCl, |
PhI(OCOR),+ArTeTeAr ———Ar— Te —OCOR

(4 (8) (6]

Ar= R=
R=CH, Ar=C¢H; a: C;H; CF,
CF, p—CH;C(H, b: CoH, CH,
CH.CI p—CH,OC:H, c: p—CH,;C¢H, CF,
CeH; d: p—CH,C:H, CH,
e: p—CH,OC,H, CF,
f; p—CH,;0OCH, CH,
g: CoH, CH,CI
h: p—CH,C.H, C.H,
( Scheme 2)

To the stirred solution of the phenyliodine ( I ) dicarboxylate in
methylene chloride was slowly added the appropriate diaryl ditel-
luride. Then, simple stirring of the mixture at room temperature
for a period of time gave, aften workup and isolation, the desired

arenetellurinic mixed anhydride in excellent yields, as shown in
Table 1.
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The products 1 were characterized by elemental analyses, IR,
and 'HNMR spectra. The data of IR and 'H-NMR spectra are
summarized in Table (2,3). This reaction represents a new and
facile method and superior procedure for the preparation of arenetel-
lurinic mixed anhydrides.

A plausible mechanism for the above process is given in scheme

OCOR 0O

| |
ArTe—TeAr— 2 (ArTeOCOR—> | Ar— Te—OCOR |—>Ar— Te —OCOR

OCOR
(5) (6) (N ¢V}

(scheme 3)

Initially diaryl ditelluride reacts with phenyliodine ( I ) dicarboxylate
to produce aryltellurinyl carboxylate (6), which is similar to the
formation of benzeneselenenyl trifluoroacetate from the reaction of
diphenyl diselenide with phenyliodine ( I ) bis (trifluoroacetate ).
Then (6) is further oxidized by second molecular of phenyliodine
(I ) dicarboxylate to give arenetellurium tricarboxylate (7) which
can subsequently transform to the arenetellurinic mixed anhydride
1.

Arenetellurinic anhydrides are mild oxidizing reagents. The
current method for the preparation of them is essentially based upon
the hydrolysis of the corresponding aryltellurium trihalides®’. We
found that arenetellurinic mixed anhydrides are easily hydrolyzed to
the arenetellurinic anhydrides. For example, simple stirring of com-
pound (la) in 10% aqueous NaOH for several minutes gave, after
acidification, the phenyltellurinic anhydride in nearly quantitative
yield. Considering the diary! ditellurides did not react with sodium
hydroxide, we investigated a one — pot procedure for the prepara-

tion of arenetellurinic anhydrides (2) from the reaction of phenylio-
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dine( I ) dicarboxylates (4) with diaryl ditellurides (5) in a two—
phase system of methylene chloride and 10% aqueous NaOH.
(scheme 4).

O O

| |

CH;Cl; — ag. NaOH
PhI(OCOR),+ ArTeTeAr ——— 7 Ar— Te —O— Te —Ar

(49 (5 (2

(scheme 4)

The results are shown in Table 4,5. This reaction represents an al-
ternative for the preparation of arenetellurinic anhydrides.

All melting points are uncorrected. 'H—NMR spectra were de-
termined for solutions in CDCl; or d¢— DMSO with TMS as internal
standard at 60 MHz on a varian EM — 360 spectrometer. IR spectra
were recorded on a PE — 683 spectrometer. Elemental analyses
were measured on a carlo Erta 1106 instrument,

Arenetellurinic mixed anhydrides 1; General procedure .

A solution of diaryl ditelluride (0. 5mmol) in methylene chlo-
ride (5mL) was added to a stirred solution of phenyliodine( I ) di-
carboxylate (1. 5Smmol) in same solvent (15mL) at room tempera-
ture. The colour of diaryl ditelluride faded quickly. After stirring
about 15 min. the solvent was removed in vacuo and petroleum
ether (bp. 30—60°C,15mL) was added to the residue. The solid
was collected and recrystallized from methylene chloride — petroleum
ether or benzene — petroleum ether to give the pure arenetellurinic
mixed anhydride. All relevant data are summarized in the Table 1,
2,3.

Benzenetellurinic anhydride (2a):

Benzenetellurinyl trifluoroacetate (la) (0. 34 g. 1. Ommol) was
added to a stirred aqueous solution of 10% sodium hydroxide
(10mL). The solid of benzenetellurinyl trifluoroacetate was disap-
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peared at once. After stirring 10min. the solution was acidified
with acetic acid to afford white precipitate. The precipitate was fil-
tered, washed with water and dried in vacuo to give benzenetel-
lurinic anhydride as a crystalline powder (0. 22g, 96%), mp. 220
—222°C; (Found: C,31.06; H,2. 24. C,H,0;Te, requires C,
31.50; H,2.20%).

Arenetellurinic anhydride 2; General procedure;

Phenyliodine( I ) dicarboxylate (1. 5mmol) was added to a solution
of diaryl ditelluride (0. 5mmol) in methylene chloride (10mL) and
10% aqueous solution of sodium hydroxide (10mL). The two —
phase system was stirred vigorously at room temperature for 20—
30min. After the reaction was complete the organic layer was sepa-
rated and the water layer was treated as above to give arenetellurinic

anhydride. All relevant data are summarized in the Table 4,5.
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