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ABSTRACT 

Unlike the N-sulfonylsulfimide la, which does not 
react with diaryl ditellurides 2 even at 180"C, the sel- 
enimide lb, and tellurimides lc,d convert quantita- 
tively compounds 2 to N,N-bis-(N'-p-tosylimidoare- 
netelluriny1)-p-tosylamides 4a,b in refluxing benzene. 
The reactivity o f  N-sulfonylchalcogenimides 1 in- 
creases in the order S < Se < Te. Diaryl telluroxides 
6 readily oxidize ditellurides 2 to arenetellurinic an- 
hydrides 5.  The mechanisms of  these reactions are 
discussed. 

INTRODUCTION 
N-Sulfonyldiarylchalcogenimides 1 contain a for- 
mal double chalcogen-nitrogen bond which has a 
dipolar (ylide) character, and its polarity increases 
in the order S < Se < Te [l-31. In the last few 
years, we have studied the effect of the nature of 
the chalcogen atom in chalcogenimides 1 on their 
oxidizability in reactions with thiols [4,5], thioam- 
ides [4,5], hydroquinone, and its derivatives [6],  and 

"To whom correspondence should be addressed. 

we found that this characteristic increases in the 
same order. 

+ -  
Ar2X=NSOzR - Ar2X-NS02R 

1 
X = S, Se, Te 

We have recently reported [7] that N-arene- 
sulfonyl-Te,Te-diaryltellurimides may be reduced 
quantitatively to diaryl tellurides with diphenyl 
ditelluride a t  room temperature in chloroform in 
a 1 : 3  ratio. Here, we report the effect of the nature 
of the chalcogen atom in N-p-tosyldiarylchalcogen- 
imides 1 on their ability to react with diaryl di- 
tellurides, and we discuss a possible mechanism of 
this reaction. 

RESULTS AND DISCUSSION 
Three equivalents of N-p-tosyldiarylchalcogenim- 
ide 1 and one equivalent of diaryl ditelluride 2 were 
heated in a dry solvent (toluene, o-dichloroben- 
zene, and benzene) until the solution became col- 
orless. The results are presented in Table 1 .  As may 
be seen from this table, unlike N-p-tosyl-S,S-di- 
phenylsulfimide (la), which does not react with 
diaryl ditellurides 2a,b when refluxed during 48 
hours in toluene or when heated at 180°C in o-di- 
chlorobenzene for 1.5 hours, N-p-tosyl-Se,Se-di- 
phenylselenimide (lb) and N-p-tosyltellurimides 
lc,d react easily with compounds 2a,b under rather 
mild conditions and oxidize these to nitrogen an- 
alogs of arenetellurinic anhydrides, N,N-bis-(N'-p- 
tosylimidoarenetellurinyl)-p-tosylamides 4a,b. As 
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TABLE 1 
Diarylditellurides 2 

Reactions of N-pTosylchalcogenirnides 1 with 

Reaction Products 
Reaction Time (Yield in Yo) 

Starting 

Conditions” (Hours) 

l a  2a 

2b 

l b  2a 

2b 

l c  2a 

2b 

I d  2a 

2b 

A 
C 
D 
A 
C 
D 
A 
C 

48.00 - - - - 
2.00 - - - - 

48.00 - - - - 
2.00 - - - - 
0.75 3ab (98) 4a (98) 
1.50 3a (96) 4a (95) 
2.00 3a (97) 4a (97) 
0.65 3a (99) 4b (98) 
1.25 3a (96) 4b (96) 
1.75 3a (97) 4b (96) 
0.08 3bC (97) 4a (98) 
0.20 3b (96) 4a (95) 
0.40 3b (97) 4a (96) 
0.05 3b (97) 4b (98) 
0.08 3b (95) 4b (96) 
0.30 3b (96) 4b (97) 
0.08 3cd (97) 4a (98) 
0.20 3c (95) 4a (95) 
0.40 3c (98) 4a (97) 
0.05 3C (98) 4b (97) 
0.08 3c (94) 4b (94) 
0.30 3c (97) 4b (96) 

“A, in boiling toluene; B, in o-dichlorobenzene at 180°C; C, in 0- 
chlorobenzene at 110°C; D, in boiling benzene. 
This was identified as diphenylselendichloride: mp 187-188°C (Ref. 
[26], rnp 187-188°C). 
This was identified as diphenyltellurdichloride: mp 162-163°C (Ref. 
[27], rnp 162-163°C). 
“Mp 5344°C (Ref. [28], rnp 53-54°C). 

this takes place, lb-ld are reduced practically 
quantitatively to diphenyl selenide 3a or diaryl tel- 
lurides 3b,c (Equation l). 

In Reaction 1, tellurimides lc,d are much more 
reactive than selenimide lb. Thus, the completion 
of this reaction for 

A r  ’ 
\+  - 

Te- NTs 
+ -  / 

3Ar2X-NTs + AriTe, --$ 3Ar2X +Ts N (1) 
\+- 

1 2 3 Te- NTs 
/ 

Ar’ 
4 

3a: X = Se, Ar  = Ph 
b: X = Te, Ar  = Ph 
c: X = Te, A r  = 4-CH30C6H4 

4a: Ar’ = Ph 
b: Ar’ = 4-CH30C6H4 

TS = ~ - C H ~ C ~ H ~ S O Z  

the case of diphenyl ditelluride 2a and Se-imide lb  
in boiling toluene requires 0.75 hours, whereas for 
Te-imides lc,d, under the same conditions, it takes 
only 5 minutes (Table 1). Thus, the reactivity grows 
significantly in the order S < Se < Te. 

IR spectra of compounds 4a,b exhibit both of 
the bands that can be assigned to the stretching 

TABLE 2 Oxidation of Diaryl ditellurides 2 by Diaryl Tel- 
luroxides 6 

Reaction 
Starting Time Products (Yield in %) 

Materials (Minutes) 

6a 2a 5 3b (99) 5a (100) 
2b 3 3b (99) 5a (100) 

6b 2a 5 3c (99) 5a (99) 
2b 3 3c (100) 5b (100) 

frequencies of the moiety N S 0 2  in sulfonamides: 

[dNS)] cm-’ [l], and the bands corresponding to 
the stretching frequencies of this moiety in N-sul- 
fonyltellurimides: 1223 [v’”’(SO,)], 1123-1 116 
[ V ’ ~ ( S O ~ ) ] ,  960 [v’ (NS)] cm-’ [3]. Compounds 4a,b 
are poorly soluble and hydrolyze readily to are- 
netellurinic anhydrides 5a,b when washed with 
aqueous ethanol (Equation 2). 

1330-1327 [vaS(SOJ], 1153 [v’(SO~)], 916-911 

0 
// 

Ar‘T e 
\ 

4 + 3Hz0- 0 + 3TsNH2 (2) 
inC2H50H , 

Ar‘T e 
\\ 

0 
5a: Ar’ = Ph 
b: Ar‘ = 4-CH30C6H4 

It has also been found by the present authors 
that anhydrides 5a,b are easily formed through ox- 
idation of ditellurides 2a,b by a three fold molar 
amount of a diaryl telluroxide 6 in boiling toluene 
(Equation 3). The results are presented in Table 2. 

toluene, refluxin5 + (3) Ar2Te0 + 2 
6 

For the discussion of the mechanism of this reac- 
tion, the hydrolysis of an arenetellurenyl iodide 7 
should be considered. This gives rise to arenetel- 
lurinic anhydrides 5 and ditellurides 2 in the ratio 
of 1 : 2 (Equation 4) [8]. This transformation prob- 
ably proceeds by the intermediate formation of an 
arenetellurenic anhydride 8 that decomposes to 
compounds 5 and 2. 

6ArTeI + 3H20 - 3[ArTe-O-TeAr] + 
8 - 6HI 7 

(4) 
+ (ArTeO)*O + 2Ar2Te2 

Areneselenenic anhydrides have the same property 
[91. For this reason, Reaction 3 may also involve 8 

5 2 
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as an intermediate. In analogy to the reduction of 
sulfoxides by disulfides [lo], it might be suggested 
that the formation of' 8 includes a homolytic cleav- 
age of the Te-0 bond, leading to the formation of 
radicals. However, when the reaction was con- 
ducted in an ESR spectrometer cell, no ESR sig- 
nals were observed. 

N-p-Tosyldiaryltellurimides and diaryl tellu- 
roxides possess very similar chemical properties. 
This is particularly true for the reactions proceed- 
ing via semipolar bond Te-N and Te-0 cleavage, 
i.e., for phosphines [11,12], thiols [4,12], thioam- 
ides [4,12], and hydroquinone and its derivatives 
[6,12]. Therefore, it is conceivable that Reaction 1 
may develop by a mechanism like the one for Re- 
action 2 .  

By analogy with the reduction of N-sulfonyl- 
sulfimides by disulfides [13], it may be assumed 
that aminoradicals are formed by homolytic Te-N 
bond cleavage during the formation of N,N-bis- 
(arenetellureny1)-p-tosylamide 13. However, an ESR 
investigation of this reaction does not confirm, as 
in the case of telluroxides, the formation of such 
radicals. The sulfur analog of amide 13, namely, 
N,N-bis-(benzenesulfeny1)ptosylamide (14), was 
isolated along with diphenyl sulfide as the product 
of the reaction bet ween N-p-tosyl-S,S-diphenylsul- 
fimide and diphenyl disulfide [ 131. The compound 
14, under heating in o-dichlorobenzene to 160"C, 
gives the ESR spectrum of the radical "N(SPh)Ts 
[ 131. Unlike their sulfur analogs, bis-(tellu- 
reny1)amides 13 are very labile and, similarly to 
arenetellurenic anhydrides 8, decompose easily to 
isoelectronic nitrogen analogs of arenetellurinic 
anhydrides 5, compounds 4, and diaryl ditellurides 
2 in a 1:2 ratio. 

By reactions of N ,  N-bis-(sulfeny1)amides of type 
14 with 1 equivalent of dry chloramine-B [14] and 
of diaryl disulfides with 2 equivalents of similar 
chloroamines [ 15,181, N-(arenesulfeny1)-N-(N'-sul- 
fony1imidoarenesulfinyl)sulfonamides [ 1 51 were 
prepared. Sulfur analogs of compounds 4, N,N-bis- 
(N'  - benzenesulfonylimidoarenesulfiny1)benzene - 
sulfonylamides 16, were synthesized by the action 
of 1 equivalent of dry chloroamine-B [16] on amides 
15 or of 2 equivalents of chloroamine-B [17] on 
compounds of type 14. Thus, on consecutive ad- 
dition of three NS02Ar groups, the complete series 
of N-sulfonyl derivatives, the compounds 14, 15, and 
16, were isolated. 

PhS ArS=NS02Ar' ArS=NS02Ph PhSe=NTs 

NTs NS02Ar' NSOzPh NTs 

PhS ArS ArS=NS02Ph PhSe 

/ \ \ \ 

\ / / / 

14 15 16 17 

A selenium analog of amide 15, N-(benzenesele- 
nenyl), N-(N-p-tosylimidobenzeneseleniny1)-p-to- 
sylamide (17), was prepared by reaction of di- 

phenyl diselenide with 2 equivalents of 
chloroamine-T [ 181. However, in the case of diaryl 
ditellurides, owing to the instability of compounds 
13, Reaction 1 gives the product of complete ad- 
dition of all three groups NS02Tol-p, namely, 
amides 4. 

The increase in reactivity of N-p-tosylchalco- 
genimides 1 in the reaction under consideration in 
the order S < Se < Te may be explained on the 
basis of the mechanism suggested for Reaction 1. 
It is known [1,2a] that the basicity of N-sulfonyl- 
chalcogenimides as well as chalcogenonium ylides 
[3d] increases in the same order. At the same time, 
for the series of reagents with a common attacking 
atom, the order of the variation of nucleophilicity 
parallels that for basicity according to Brensted 
[19]. Hence, the growth of chalcogenimides reac- 
tivity in Reaction 1 when moving down the Peri- 
odic Table of Elements may be related to the fact 
that, in the initial step, the nucleophilic attack of 
a negatively charged nitrogen atom on a tellurium 
atom of the Te-Te bond is facilitated in the same 
order. 

CONCLUSIONS 
In the reaction with diaryl ditellurides 2, the reac- 
tivity of N-p-tosylchalcogenimides 1 increases in 
the following order: S < Se < Te. This is in agree- 
ment with the results obtained in studying some 
other reactions proceeding with the cleavage of 
the chalcogen-nitrogen bond in chalcogenimides 
[ 1,4-61. The oxidation of diaryl ditellurides with 
selenimides and tellurimides results in the for- 
mation of N$-bis-("-p-tosylimidoarenetelluri- 
ny1)-p-tosylamides 4, the isoelectronic nitrogen an- 
alogs of arenetellurinic anhydrides 5.  Compounds 
5 were prepared by treating ditellurides 2 with 
diaryltelluroxides 6 .  Some mechanisms of the re- 
actions under investigation have been suggested. 

EXPERIMENTAL 
Melting points were taken in open capillary tubes 
using a Mel-Temp melting point apparatus and are 
uncorrected. Infrared spectra were recorded on a 
Specord IR spectrophotometer in Nujol. 

Solvents were dried in accordance with stan- 
dard procedures. Column chromatography was 
performed on silica gel (70-230 mesh) under nor- 
mal pressure. 

Sulfimide la was prepared by the reaction of 
diphenyl sulfide with chloroamine-T in the pres- 
ence of acetic acid by a known method El], mp 11 1- 
112°C (Ref. [l], mp 11 1-1 12°C). Selenimide lb was 
synthesized from diphenylselendimethylate and 
p-tosylamide by a known procedure [20], mp 114- 
1 15°C (Ref. [20], mp 1 14- 1 15°C). N-(p-Toluenesul- 
fony1)-Te,Te-diphenyltellurimide (lc) and N-(p-to- 
luenesulfonyl) - Te, Te-di(p-methoxypheny1)telluri- 
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mide (Id) were obtained by the reaction of the cor- 
responding diaryltellurides with chloroamine-T in 
the presence of a catalytic amount of 18-crown-6 
according to a literature procedure [21], mp 141- 
142°C (Ref. [21], mp 141-142°C) and mp 151-152°C 
(Ref. [21], mp 151-152"C), respectively. Diphenyl 
telluroxide (6a) and dib-methoxyphenyl) tellurox- 
ide (6b) were prepared by alkaline hydrolysis of the 
corresponding diaryltellur dibromides making use 
of a known procedure [22], mp 190-191°C (de- 
camp.) (Ref. [22c], mp 191.l"C) and mp 190-192°C 
(decomp.) (Ref. [22d], mp 189-192"C), respec- 
tively. Diphenyl ditelluride (2a) was isolated after 
reaction of tellurium with a phenyllithium solu- 
tion in ether by the known method [23], mp 67°C 
(Ref. [24], mp 65-67°C). Di(p-methoxyphenyl) di- 
telluride (2b) was obtained by reduction of p-meth- 
oxyphenyltellurtrichloride according to the liter- 
ature procedure [25], mp 59-60°C (Ref. [25], 59- 
60°C). 

Reactions of N-p-Tos ldiarylchalcogenimides 
with Diaryl ditelluri d es 

(a) Reaction of Tellurimide ld  and Ditelluride 2b 
in a 1 : 1 Ratio. To a solution of tellurimide Id (2.56 
g, 5 mmol) in refluxing anhydrous toluene under 
dry A r  was added a solution of ditelluride 2b (2.35 
g, 5 mmol) in 15 mL of toluene. The reaction mix- 
ture was then refluxed for - 10 minutes until a col- 
orless precipitate formed. After the mixture had 
been cooled to room temperature, the precipitate 
was filtered off, washed with anhydrous hexane, 
dried in vacuo over P205 at 8O"C, and identified 
as Nfl-bis-(N'-p-toluenesulfonylimido-p-methoxy- 
phenyltelluriny1)-p-toluenesulfonylamide (4b): 1.6 
g (yield 98%), mp 108°C; IR: 1580, 1497, 1330 
[vas(S02)], 1295, 1245, 1225 [vfaS(SO2)], 1175, 1153 

916 [V(NS)], 807, 684 cm-'. Anal. calcd for 
C35H35N308S3Te2: C, 43.03; H, 3.58; found, C, 43.18; 
H, 3.49. The filtrate was evaporated in vacuo. Col- 
umn chromatography of the solid residue (ether- 
ligroin 1 : 10) yielded di(p-methoxyphenyl) tellu- 
ride (3c) (1.67 g, 98%) and ditelluride 2b (1.52 g, 
65%). 

[vS(SO2)] ,  1123 [~"(S02)], 1076, 1017, 960 [v'(NS)], 

(b) Reaction of Chalcogenimides lb-ld with Di- 
tellurides 2a, 2b in the Ratio of 3 : l  (Table 1 ) .  All 
the reactions were carried out according to a stan- 
dard typical procedure. This procedure for the case 
of tellurimide Id and ditelluride 2a is described 
later. In benzene and toluene, reactions were per- 
formed at  the respective boiling points, and, in o- 
dichlorobenzene, at 110°C. Three mmoles of chal- 
cogenimides lb-ld and 1 mmole of ditellurides 2a, 
b were used. Reaction time, .conditions, and yields 
are given in Table 1. 

Typical Procedure: Reaction of  Tellurimide Id 

with Ditelluride 2a. To a solution of tellurimide Id 
(1.53 g, 3 mmol) in 30 mL of boiling anhydrous 
toluene was added a solution of ditelluride 2a (0.41 
g, 1 mmol) in 10 mL of toluene. The reaction mix- 
ture was then refluxed until the solution became 
colorless (5 minutes), and it was then cooled to room 
temperature. The colorless precipitate of NAN-bis- 
(N' -p-toluenesulfonylimidobenzenetelluriny 1)-p-to- 
luenesulfonylamide (4a) was filtered off, washed 
with dry hexane, and dried in vacuo over P2O5 at  
80°C. 0.89 g (97%) of compound 4a was isolated, 
mp 122°C; IR: 1593, 1566, 1490, 1327 [va"(S02)l, 1223 

1027, 960 [v'(NS)], 911 [dNS)], 807 , 737, 686 cm-'. 
Anal. calcd for C33H31N306S3TeZ: C, 43.23; H, 3.38; 
found, C, 43.14; H 3.45. Evaporation of the filtrate 
in vacuo yielded 1.01 g (98%) of dib-methoxy- 
phenyl) telluride (3c). 

[~'"'(S02)], 1153 [vS(SO2)], 11 16 [vrS(SO2)], 1080, 

Hydrolysis of Compounds 4a and 4b 
Compound 4a (or 4b) (0.5 mmol) in 15 mL of hy- 
drous ethanol was stirred at  room temperature for 
0.5 hours. A precipitate was filtered off and iden- 
tified as benzenetellurinic anhydride (5a): yield 
loo%, mp 223-225°C (Ref. [29], mp 220-225°C) or 
as p-methoxyphenyl-tellurinic anhydride (5b): yield 
loo%, mp 200-205°C (decomp.) (Ref. [29], mp 200- 
205°C decomp.). The filtrate was evaporated and 
the dry residue was identified as p-toluenesulfon- 
ylamide: yield loo%, mp 138°C (Ref. [30], mp 

1152 [v*(S02)l, 910 [V(NS)I cm-'. 
138°C); IR: 3340 (NH), 3245 (NH), 1330 [V"~(SO~)I, 

Oxidation of Diaryl tellurides with Diaryl 
telluroxides 

( a )  Reaction of Telluroxide 6b with Diphenyldi- 
telluride 2a in 1 : 1 Ratio. The mixture of tellurox- 
ide 6b (1 -79 g, 5 mmol) and ditelluride 2a (2.04 g, 
5 mmol) was refluxed in 50 mL of toluene for 10 
minutes, and this was allowed to cool to room 
temperature. A colorless precipitate that had formed 
was separated by filtration, washed with hexane, 
and identified as anhydride 5a: 0.76 g, yield loo%, 
mp 223-225°C. The filtrate was evaporated in vacuo. 
Column chromatography of the residue (as indi- 
cated previously) yielded 1.66 g (97%) of telluride 
3c and 1.3 1 g (64%) of ditelluride 2a. 

(b) Reaction of telluroxides 6a, b with ditellu- 
rides 2a, b in the Ratio of 3 : 1 (Table 2 ) .  All the re- 
actions were carried out using a typical procedure. 
This procedure for the oxidation of ditelluride 2b 
by telluroxide 6b is described subsequently. All the 
reactions were performed in boiling toluene. Three 
mmoles of telluroxides 6a,b and 1 mmol of ditel- 
lurides 2a,b were used for the reactions. The re- 
action time and yields are presented in Table 2. 
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The typical Procedure: Oxidation of Ditelluride 
2b with Telluroxide 6b. To a solution of tellurox- 
ide 6b (1.07 g, 3 mmol) in 30 mL of boiling toluene 
was added a solution of ditelluride 2b (0.47 g, 1 
mmol) in 10 mL of toluene. The reaction mixture 
was refluxed until it became colorless (3 minutes), 
and then it  was allowed to cool to room temper- 
ature. A colorless precipitate was filtered off, washed 
with hexane, and dried in vacuo. Anhydride 5b (0.51 
g, 99%) with mp 200-205°C (decomp.) was ob- 
tained. After evaporation of the filtrate in vucuo, 
telluride 3c (1.02 g, 99%) was isolated. 

REFERENCES 
[ l ]  S. Oae and N. Furukawa, Sulfilimines and Related 

Derivatives, ACS Monograph 179, Washington, 
D. C., 1983. 

[2] (a) V. I. Naddaka, V. P. Krasnov, L. L. Popova, 
V. I. Minkin, Zh. Org. Khim., 18,  1982, 259; (b) 
N. G. Furmanova, R. G. Gerr, V. P. Krasnov, V. I. 
Naddaka, Zn. Stmkt. Khim., 25(5), 1984, 166; (c) 
H. W. Roesky, K.-L. Weber, U. Seseke, W. Pinkert, 
M. Noltemeyer, W. Clegg, G. M. Sheldrick, J.  Chem. 
SOC., Dalton Trans., 1985, 565. 

[3] (a) V. I. h‘addaka V. P. Gar’kin, A. A. Maksimenko, 
I. D. Sadekov, Zh. Org. Khim., 16,  1980, 2581; (b) 
N. G. Furmanova, V. I. Naddaka, V. P. Krasnov, Zh. 
Strukt. Khim., 22(4/, 1981, 118; (c) V. I. Naddaka, 
Zh. Org. Khim., 21, 1985, 716; (d) V. I. Naddaka, 
I. D. Sadekov, A .  A. Maksimenko, V. 1. Minkin, Sulf: 
Rep., 8(2), 1988, 61. 

[4] V. I. Naddaka, K. V. Avanesyan, M. L. Cherkin- 
skaya, V. I. Minkin, Zh. Org. Khim., 24, 1988, 1581. 

[5] V. I. Naddaka, K. V. Avanesyan, M. L. Cherkin- 
skaya, V. I. Minkin, Zh. Org. Khim., 24, 1988, 2489. 

[61 V. I. Naddaka, K. V. Avanesyan, M. L. Cherkin- 
skaya, Zh. Org. Khim., 26, 1990, 823. 

[7] V. I. Naddaka, K. V. Avanesyan, M. L. Cherkin- 
skaya, V. I. Minkin, Zh. Org. Khim., 23, 1987, 2241. 

[8] (a) G. Vicentini, E. Giesbrecht, R. Pitombo, Chem. 
Ber., 92, 1959, 40; (b) P. Schulz, G. Klar, Z. Natur- 
forsch., 30B, 1975, 40. 

[9] For recent reviews on benzeneselenic anhydride, see 
(a) C. Paulmier: Selenium Reagents and Intemzedi- 
ates in Organic Synthesis (Organic Chemistry Series, 
vol. 41, Pergamon Press, Oxford, 1986; (b) R. A. 
Gancarz, J. L. Kice, Tetrahedron Lett., 22, 1981, 1661; 

(c) D. H. R. Barton, X. Lusinchi, P. Millet, Tetra- 
hedron, 41, 1985,4727; (d) H. J. Reich, C. A.  Hoeger, 
W. W. Willis, Tetrahedron, 41, 1985, 4771. 

[lo] S. Oae: Khimiya Organicheskikh Soedinenii Sexy, 
Khimiya, Moskva, s. 238 (1975). 

Ell] V. I. Naddaka, V. P. Gar’kin, K. V. Obayan, V. I. 
Minkin, Zh. Org. Khim., 17, 1981, 669. 

1121 S. V. Ley, C. A. Meerholz, D. H. R. Barton, Tetra- 
hedron, 37, Suppl. 9, 1981, 213. 

1131 S. Oae, Y. Tsuchida, K. Tsujihara, N. Furukawa, Bull. 
Chem. SOC. Jpn., 45, 1972, 2856. 

[14] E. S. Levchenko, N. P. Pel’kis, V. N .  Kalinin, Zh. 
Org. Khim., 18, 1982, 1197. 

[15] E. S. Levchenko, L. V. Seleznenko, Zh. Org. Khim., 
6 ,  1970, 485. 

[16] E. S. Levchenko, N. P. Pel’kis, Zh. Obshch. Khim., 
57,  1987, 2744. 

[17] E. S. Levchenko, N. P. Pel’kis, V. N. Kalinin, Zh. 
Org. Khim., 18,  1982, 1191. 

1181 D. H. R. Barton, M. R. Britten-Kelly, D Ferreira, 
J. Chem. SOC., Perkin Trans., I ,  1978, 1090, 1682. 

[19] F. A. Carey, R. J. Sundberg: Advanced Organic 
Chemistry, Part A ,  Plenum Press, New York, 1977. 

[20] V. I. Naddaka, A. P. Knyazev, K. V. Avanesyan, Zh.  
Obshch. Khim., 59, 1989, 61 1. 

[21] V. I. Naddaka, K. V. Avanesyan, M. L. Cherkin- 
skaya, Zh. Org. Khim., 25, 1989, 367. 

[22] (a) F. Kraft, R. Lyons, Chem. Ber., 27, 1894, 1768; 
(b) K. Lederer, Ann. Chem., 391, 1912,326; (c) “see” 
H. Rheinboldt, E. Giesbrecht, J.  Am. Chem. Soc., 69, 
1947, 2310; (d) K. Lederer, Chem. Bey., 49, 1916, 
1076. 

[23] N. Petragnani, M. de M. Campos, Chern. Ber., 96, 
1963, 249. 

[24] W. V. Farrar, Research, 4 ,  1951, 177. 
[25] N.  Petragnani, Tetrahedron, 11, 1960, 15. 
[26] H. M. Leicester: in A. Blatt (ed): Organic Syntheses, 

Collect, New York, vol. 2, p. 240 (1943). 
[27] I. D. Sadekov, A. A. Maksimenko, A. A .  Ladatko, Zh. 

Obshch. Khim., 47,  1977, 2541. 
[28] I. D. Sadekov, A.  Ya. Bushkov, V. I. Minkin, Zh. 

Obshch. Khim., 43,  2973, 815. 
[29] (a) N. Petragnani, G. Vicentini, University of San 

Paulo, Fac. Filosof: Cieno. Letras, Bol. Quim., 5, 1959, 
75; Chem. Abstr., 58, 1959, 11256a; (b) K. J .  Irgolic: 
The Organic Chemistry o f  Tellurium, Gordon and 
Breach, New York, pp. 85-86 (1974). 

[301 Dictionary of Organic Compounds, 5th ed., Chap- 
man and Hall, New York, vol. 4, p. 3749 (1982). 




