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Abstract: The copper or cuprous iodide-catalyzed insertion of diazomethane into the acyl- 

selenium linkage of selenoesters la- If and selenocarbonate lg afforded the corresponding -- - 

ketones 2a- 2f and the ester 3, respectively, as the chief products. -- 

The synthetic utility of U-phenylseleno ketones has been previously described and stems 

from their ability to undergo regiospecific alkylation via their enolates. The alkylated 

products may be further converted to either saturated or o( , p-unsaturated ketones by the 

reductive or oxidative removal of the selenium-containing residue'. 
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The selenenylation of ketone enolates has been a common source of OL-phenylseleno 

ketones, despite potential difficulties in achieving regiochemical control'. More recently, 

(phenylseleno)methyl ketones have also been prepared from terminal olefins2 or acetylenes3, 

as well as from Grignard reagents and phenylselenoacetaldehyde4. We now report an alterna- 

tive approach to these compounds based on the novel homologation of selenoesters 1 with - 

diaaomethane in the presence of copper powder or cuprous iodide to provide the desired 

ketones 2 as the principal products5. - Since selenoesters are themselves readily available 

from a variety of carboxylic acid derivatives6, the present technique provides a versatile 

complement to existing methodology. 
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The experimental procedure is simple to perform. Typically, the selenoester (ca. 150 mg) 

and the catalyst (ca. 100 mg) were stirred in excess ethereal, alcohol-free diazomethane 

behind a safety shield until tic or gc indicated consumption of the starting material (4-12 h). 

Additional portions of the diazomethane solution were added during the reaction to maintain 

the reagent in excess at all times. Workup was effected by filtration of the catalyst and 

preparative tic of the crude reaction mixture on silica gel. The results are summarized in 

the accompanying Table. Aryl, alkyl and heterocyclic selenoesters la- le were thus converted -- 

to the corresponding (phenylseleno)methyl ketones Za- 2e in yields of 42X- 65%. The method -- 

is compatible with unsaturated substrates and the formation of 2e was accompanied by only a 

trace (5 %) of the cyclopropane derivative 3. 
7 

Cyclopropanation is apparently less facile - 

than the desired insertion reaction of the selenoester moiety. The homologation process was 

also successfully applied to the Se-methyl selenoester If and the selenocarbonate Q , pro- - 

viding the ketone 2f and the ester 2g in yields of 46% and 48% respectively. We also obser- - - 

ved that thioester 4 failed to react significantly with diazomethane in the presence of - 

copper powder. Similarly, selenoester la did not undergo insertion when treated with ethyl - 

diazoacetate. Evidently, selenoesters are considerably more reactive than their sulfur 

analogues in this process, and diazo compounds are inactivated by the presence of the delo- 

calizing ester group. 

Diphenyl diselenide and bis(phenylseleno)methane(5) were isolated in substantial - 

amounts during the preparation of compounds 2a- 2e and 2g. Acetophenone was also detected -- - 

by gc-mass spectral analysis as a major byproduct of ?.a. These byproducts would be diffi- - 

cult to rationalize if the reaction proceeded by a simple carbene or carbenoid insertion of 

methylene into the acyl-selenium bond. A more satisfactory explanation invokes the initial 

formation of the tetrahedral intermediate 5, followed by rearrangement' to the (phenylsele- 

no)methyl ketones 2 or by collapse of 6 to species 7 and selenolate anion (PhSe-). In the - - - 

latter instance, nucleophilic displacement of nitrogen from 7 by the anion would again pro- - 

vide 2. The selenolate is also known to equilibrate with a-phenylseleno ketones to generate - 

diphenyl diselenide and the corresponding enolate'. Protonation of the enolate accounts for 

the observed formation of acetophenone from la, while further reaction of the diselenide with 
10 

diazomethane provides the remaining product 5 . These processes are depicted in the Scheme. - 

The lower reactivity of ethyl diazoacetate compared to diazomethane is also consistent with 

this mechanism as intermediate 6 should form more readily from the more nucleophilic diazo - 

compound. The role of the catalyst is as yet unclear, but it is possible that it serves to 
11 

activate the selenoester towards nucleophilic attack in the initial step . The reactions 

of other organoselenium compounds with diazo species may also prove of synthetic value and 

are under continued investigation. 
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Scheme 

PhSe- + 2 + F’h%SPh + R!-U$ 
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w R% 

5 6 
Table 

Producta R 

2a Ph 

2b Me 

2c PhCH2 Ph 

2d Ph 

2e 

2f 

2gb 

+ 
1 - 

@(CH2) 8 

Ph 

Me0 Ph 

CH2N2 

R' 

Ph 

Ph 

Ph 

Me 

Catalyst 

CU 

CU 
GUI 

CU 

CU 

GUI 

GUI 

Isolated 
Yield (X) 

53 

65 
63 

56 

42 

55 

46 

48 

a) All products were identified by their ir, nmr and mass 

spectra. New compounds 2cJ, 2e and 2 gave satisfactory com- 
bustion analyses. All products were oils except d, mp 45- 

46' C, and 2, mp 37-39' C. 
b) A longer than normal reaction time of 2 days was required. 



3244 

Acknowledgement: We are grateful to the Natural Sciences and Engineering Research Council 

of Canada and to the Research Corporation for financial support. 

References and Notes: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

For reviews see: a) H.J. Reich, Act. Chem. Res., 2, 22 (1979). b) H.J. Reich in 

'Oxidation in Organic Chemistry, Part C', W. Trahanovsky, Ed., Academic Press, New York, 

1978, p. 1. c) D.L.J. Clive, Tetrahedron, 24, 1049 (1978). d) K.B. Sharpless, K.M. 

Gordon, R.F. Lauer, D.W. Patrick, S.P. Singer and M.W. Young, Chem. Ser., g, 9 (1975). 

a) M. Shimizu, R. Takeda and I. Kuwajima, Tetrahedron Lett., 419, (1979). b) I. 

Kuwajima and M. Shimizu, Ibid., 1277, (1978). c) T. Takahashi, H. Nagashima and 

J. Tsuji, Ibid., 799 (1978). d) S. Raucher, Ibid., 2261 (1978). 

H.J. Reich, J. Org. Chem., 428 (1974). 

R. Baudat and M. Petrzilka, Helv. Chim. Acta, 62, 1406 (1979). 

For other reactions of organoselenium species with diazo compounds see: a) T.G. Back, 

.I. Org. Chem., 3, 5443 (1981). b) D.J. Buckley, S. Kulkowit and A. McKervey, J. Chem. 

sot., Chem. Commun., 506 (1980). c) P.J. Giddings, D.I. John and E.J. Thomas, 

Tetrahedron Lett., 395 and 399 (1980). d) R. Pellicciari, M. Curini, P. Ceccherelli 

and R. Fringuelli, J. Chem. Sot., Chem. Commun., 440 (1979). e) N. Petragnani, R. 

Rodrigues and J.V. Comasseto, J. Organomet. Chem., 114, 281 (1976). f) N. Petragnani 

and G. Schill, Chem. Ber., 103, 2271 (1970). 

a) T.G. Back, S. Collins and R.G. Kerr, J. Org. Chem., 5, 1564 (1981). b) P.A. Grieco 

J.Y. Jaw, D.A. Claremon and K.C. Nicolaou, Ibid., _, 46 1215 (1981). c) M.R. Detty and 

G.P. Wood, Ibid., _, 45 80 (1980). d) A.P. Kozikowski and A. Ames, Ibid., 9, 2735 (1978). 

e) P.A. Grieco, Y. Yokoyama and E. Williams, Ibid., _, 43 1283 (1978). f) H.J. Gais and 

T. Lied, Angew. Chem. Int. Ed., 11, 267 (1978). g) H.J. Gais, Ibid. 16, 244 (1977). -- 
h) N.Y. Derkach and N.P. Tischenko, Zh. Org. Khim., 2, 100 (1977). i) G.S. Bates 

J. Diakur and S. Masamune, Tetrahedron Lett., 4423 (1976). 

D.S. Wulfman, G. Linstrumelle and C.F. Cooper in 'The Chemistry of Diazonium and Diazo 

Groups, Part 2', S. Patai, Ed., Wiley, New York, 1978, Chapter 18. 

This process would be a variation of the Wolff rearrangement. See Reference 7 and 

A.F. Hegarty, Ibid., Chapter 12. 

H.J. Reich, J.M. Renga and I.L. Reich, J. Am. Cem. Sot., 97, 5434 (1975). 

Insertion reactions of diphenyl diselenide with diaso compounds have been previously 

observed5d'5f 

Activation of selenoesters with copper species has been reported: A.P. Kozikowski and 

A. Ames, J. Am. Chem. Sot., 102, 860 (1980). The Wolff rearrangement on the other hand 

is more effectively catalyzed by silver salts7. Silver trifluoroacetate was less effec- 

tive than copper or cuprous iodide in the present reaction. 

(Received in USA 17 May 1982) 


