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Abstract: The reaction between trimethylsilyldiazomethane and aryl or vinyl ketenes 2 
and 7, bearing an electron withdrawing group on the ketene moiety, gave rise in 
moderate to good yields to the trimethylsilylated styrenes 3-5 or 1,3 dienes 8a-d  
resulting from the decarbonylation of presumed intermediate cyclopropanones. 
© 1999 Elsevier Science Ltd. All rights reserved. 
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The formation of cyclopropanones by addition of diazoalkanes to ketenes has been described more than 

thirty years ago by the groups of de Boer and Turro. 1 If applied to conjugated ketenes the same reaction would 

lead to cyelopentenones resulting from the rearrangement of intermediate cyclopropanones. 2 To our knowledge, 

no example of the reaction between diazo compounds and vinylketenes has been reported and only a few 

examples have been given with arylketenes. With the latter species, depending on the nature of the ketene moiety, 

the formation of either a cyclopentenone 3, indanone derivatives 4 or a cyclobutanone 5 was observed. As part of 

our continuing interest in the reactivity of functionalized vinyl or aryl ketenes 6, we have examined the reaction 

between these species and diazomethane or its trimethylsilylated derivative. 

We initiated our study from arylketene 2a, prepared by rhodium catalyzed Wolff rearrangemenl 6c of diazo 

compound la.  When 2a was submitted to the action of diazomethane, it did not lead to the expected indanone but 

to the styrene 3, in low yield. When trimethylsilyldiazomethane was used 7 the corresponding silylated styrene 4 

was now formed in reasonable yield. 8 Similarly arylketene 2b led to styrene 5. 

o I . ~ ~ N 2  ~ Rh2(OAc)4 CH2N2, r t -CO R 

Phil, A or Me3SiCHN2, r t 

la-b 2a-b 3, 4, 5 

3 E=PO(OMe)2 R = H  (12%) 
a E = PO(OMe)2 4 5: = PO(OMe)2 R = SiMe3 (44%) 
b 5: = SO2Ph 5 Y, = SO2Ph R = SiMe 3 (60%) 
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Vinyl ketenes 7a-d  showed a similar behaviour and gave rise to a mixture of stereoisomeric dienes 8a-d, 

in indicated yields. 

O 

R~2N2 ~ Rh2(OAc)4 ,. 
Rt Phil, & 

6a-d 
RI I~Rz ~ 

7a-d 

Me3SiCHN 2 

rt 1 " R1 R ~ 2  SiMe3 
-CO 

I ,  

E 

R I . ~ R 2  SiMe3 

8a-d 

a RI=Ph R 2 =H ~;=PO(OMe)2 (74%) C R1 =Ph R 2 =H E=SO2Ph (71%) 
b R1 = Me R 2 = H E= PO(OMe)2 (69%) d R1 = Ph R 2 = OMe ~,= PO(OMe)2 (62%) 

The importance of the phosphonate  or sulfone group on the course of the reaction was underlined when 

trimethylsilyldiazomethane was reacted with diphenylketene 99. In this case, in agreement with the literature 4, the 

reaction did not give rise to a styrene, but to the indanone l0  in 69% yield. 10 

Ph Ph Ph 
[ ~ C ~ o  Me3SiCHN2 [ ~  SiO2 [ ~ ~  ,, O ,. O 

9 SiMe3 10 (69%) 

Thus, by adding t r imethyls i lyldiazomethane to functionalized ketenes 2 and 7, nei ther  indanones nor  

cyclopentenones were formed but only compounds resulting from the decarbonylation of presumed intermediate 

eyclopropanones.  This  process may take place thermally or photochemical ly. l  I However,  under  the former 

conditions, it has only  been observed so far at rather high temperatures ranging from l l 0 ° C  to 600°C. In our 

case, the presence of a wi thdrawing group on the ketene that may increase the stabili ty of the diradical or 

zwiterionic intermediate species during the decarbonylation, would facilitate the loss of carbon monoxide. 12, 13 

We are currently exploring the further possibilities of this new preparation of dienes. 

References and notes 
1. a) Schaafsma, S.E.; Steinberg, H.; de Boer, Th.J. Recl. Trav. Chim. Pa),s-Bas 1966,85,1170-1172. b) Turro, NJ. Acc. 

Chem. Res. 1969, 2, 25-32. 
2. For the formation of cyclopentenones from intermediate species which can be formally considered as vinyl-cyclopropanones 

see: a) Grimaldi, J.; Bertrand, M. Tetrahedron Lett. 1969, 3269-3272 b) Kim, SJ.; Cha, J.K. Tetmhedron Lett. 1988, 29, 
5613-5616. c) Erden, I.; Xu, F-P.; Drummond, J.; AIstad, R.J. Org. Chem. 1993,58, 3611-3612. 

3. Frey. J.; Rappoport, Z.J. Am. Chem. Soc. 1995, 117, 1161-1162. 
4. a) Kende, A.S. Chem. Ind. (London) 1956, 1053-1054. b) Yates, P.; Abrams, G.D.; Betls, M.J.; Goldstein, S. Can J. 

Chem. 1971,49, 2850-2860. 
5. Brady, W.T.; Cheng, T.C.J. Organomet. Chem. 1977, 137, 287-292. 
6. a) Collomb, D.; Deshayes, C.; Doulheau, A. Tetrahedron 1996, 52, 6665-6684. b) Collomb, D.; Chantegrel, B.; 

Deshayes, C. Tetrahedron 1996, 52, 10455-10472. c) Collomb, D.; Doutheau, A. Tetrahedron Lett. 1997, 38, 1397- 
1398. d) L6ost, F.; Chantegrel, B.; Deshayes, C. Tetrahedron 1997, .5-3, 7557-7576; 1998, .5"4, 6457-6474. 

7. For the reaction between trimethylsilyldiazomethane and silylated bisketenes see : Colomvakos, J.D.; Egle, I; Ma, J.; Pole, 
D.L.; Tidwell, T.T.; Warkentin, J. J. Org. Chem. 1996, 61, 9522-9527. 

8. All new compounds were caracterized by their 1H and 13C NMR spectra. 
9. This compound was prepared from diphenylacetic chloride : Taylor, E.C.; McKillop, A.; Hawks, G.H. Organic Syntheses 

Ed Wiley New-York, 1988, vol VI, pp 549-551. 
10. Desilylation occured during column chromatography. 
11. Wasserman, H.H.; Berdahl, D.R.; Lu, TJ. The Chemisl~ ofCvclopropanones in Rappopon, Z., Ed. 7he Chemistry of  the 

Cyclopropvl Group Wiley: New York, 1987, pp 1455-1532. 
12. a) Hayes, D.M.; Zeiss, C.A.; Hoffmann, R. J. Phys. Chem. 1971.75. 340-344. b) Biiehi, G.; Hochstrasser, U.; Pawlak, 

W. Jr. Org. Chem. 1973, 38, 4348-4350 and references cited therein. 
13. Rhodium acetate did not interfere in the decarbonylation of the cyclopropanone since diene 8d was formed in a similar yield 

from the ketene 7d obtained by the thermolysis of diazo 6d in refluxing toluene without catalyst. 


