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ABSTRACT
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A novel synthesis of allyl sulfoxides has been developed. Primary
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oc-lithiosulfinyl carbanions react with group 6 Fischer carbene complexes

to give allyl sulfoxides as products. The Fischer carbene complex experiments involve a 1,2-addition of two molecules of sulfinyl carbanion
to give an intermediate that, after a  B-elimination, furnishes the mentioned product.

Allyl sulfoxides are versatile and valuable building blocks

for carrying out a wide variety of organic transformatiéns.

in organic synthesisas proved by their use in the preparation In particular, the addition of carbon nucleophiles such as
of various functionalized compourfdsnd natural products.  organolithium compounds, enolates, and enamines to these
Hence, efficient and convenient methods for their preparation complexes provides a great array of organic compounds,
are still in demand and are a challenging goal. A careful mainly carbo- and heterocyclic structufes.

literature survey reveals that the main approach to allylic  These processes have been widely studied and have shown
sulfoxides is the oxidation of allylic sulfides with electro- o pe strongly dependent on the nature of the nucleophile,
philic oxidants. However, such methodology can have serioustemperature, or workup conditions. However, the addition
drawbacks such as a lack of chemoselectibity. of carbanions stabilized by a sulfur atom has been scarcely

On the other hand, Group 6 carbene complexes have beennyestigated.

shown to be very efficient and versatile starting materials

(1) Evans, D. A.; Andrews, G. CAcc. Chem. Red 974 7, 147.

(2) (@) Annunziata, R.; Cinquini, M.; Cozzi, F.; Raimondi, L.Chem.
Soc., Chem. Commui986 366. (b) Hua, D. H.; Venkatamaran, S.; Coulter,
M. J.; Sinai-Zingde, GJ. Org. Chem1987 52, 719. (c) Koprowski, M.;
Krawcyk, E. Tetrahedron2001, 57, 1105. (d) Nokami, J.; Kataoka, K.;
Shiraishi, K.; Osafune, M.; Hussain, |.; Sumida,J5.0rg. Chem2001,
66, 1228. (e) Kim, T.; Kim, K.; Park, Y. JEur. J. Org. Chem2002 493.

(f) Chuard, R.; Giraud, A.; Renaud, Rngew. Chem., Int. EQR002 41,
4323.

(3) (a) Grieco, P. A,; Finkelohr, R. 8. Org. Chem1973 38, 2245. (b)
Hua, D. H.; Sinai-Zingde, G.; Venkatamaran,JSAm. Chem. S0d.985
107, 4088. (c) Hua, D. HJ. Am. Chem. S04.986 108 3835. (d) Hua, D.
H.; Venkatamaran, S.; Chan-Yu-King, R.; Paukstelis, JJVAm. Chem.
Soc.1988 110, 4741. (e) Hua, D. H.; Venkatamaran, S.; Ostrander, R. A.;
Sinai, G.-Z.; McCann, P. J.; Coulter, M. J.; Xu, M. R.Org. Chem1988
53, 507.

10.1021/0l0473795 CCC: $30.25
Published on Web 02/26/2005

© 2005 American Chemical Society

In this context, we now wish to communicate a new
synthesis of allyl sulfoxides via the nucleophilic addition of

(4) (a) Choi, S.; Yang, J.-D.; Ji, M.; Choi, H.; Kee, M.; Ahn, K.-H.;
Byeon, S.-H.; Baik, W.; Koo, SJ. Org. Chem2001, 66, 8192. (b) Auri,
A. A.; Krtiger, L.; Bakvall, J.-E.J. Org. Chem2003 68, 5890.

(5) Dttz, K. H. Metal Carbenes in Organic SynthesBpringer: New
York, 2004.

(6) (a) Barluenga, J.; Ftez, J.; Faans, F. J.J. Organomet. Chen2001,
624, 5—17. (b) Barluenga, J.; Alonso, J.; Feres, F. J.J. Am. Chem. Soc.
2003 125 2610-2616. (c) Barluenga, J.; Ballesteros, A.; Bernardo de la
Rla, R.; Santamé&ay J.; Rubio, E.; Torrg M. J. Am. Chem. So2003
125 1834-1842. (d) Barluenga, J.; Alonso, J.; Teaiss, F. J.; Gara-
Granda, S.; Borge, Angew. Chem., Int. EQ004 43, 3932-3935.

(7) Alcaide, B.; Casarrubios, L.; Domguez, G.; Sierra, M. ACurr.
Org. Chem.1998 2, 551-574.



sulfinyl carbanion%to group 6 (M= Cr or W) electrophilic

carbene complexes. the reaction of alkyl carbene compléx (M = W, Rl =
Initially, we investigated the reaction ef-unsubstituted Me) with sulfinyl carbanions3 were unsuccessful, and the

lithiosulfinyl carbanions with Fischer carbene complexes. starting carbene was recovered after hydrolysis and workup,

When the lithium sulfinyl carbanion3 (prepared by treat-  probably due to a competitive abstraction of thgroton

ment of sulfoxide? with methyllithium at—20 °C) were of the carbene complex by the sulfinyl carbanion.

added to a solution of the Fischer carbene compléxizs A totally different reaction pathway was observed when

THF at—78 °C, the allyl sulfoxidesA were obtained after  _sybstituted lithiosulfinyl carbanions were used. Thus,

hydrolysis with silica gel and conventional workup (Scheme {reatment of carbene complexés—e with a-lithiosulfinyl

1. carbanions3c,d at —78 °C led to the enol ethers in high

1candlbvs1g). On the other hand, attempts to accomplish

yield after warming to room temperature but as a 2/E

Scheme 1. Allyl Sulfoxides 4 from Carbene Complexesand
Primary o-Lithiosulfinyl Carbanions3a,b

mixture (Scheme 2.
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The formation of compound$ or 5 can be explained by
the mechanism presented in Scheme 3. 1,2-Addition of one

As indicated by the examples in Table 1, the reaction takes

place both with chromium and tungsten complexes. However,_

Scheme 3. Proposal for the Formation of Allyl Sulfoxides

and Enol Ethers from Carbene Complexesand Sulfinyl
: . Carbanions3
Table 1. Preparation of Allyl Sulfoxidegl from Carbene MeO
Complexesl anda-Sulfinyl Carbanions3 ﬁ”e REAH Y—,
Carbene N Sulfynil _, prog Yicld W7 R " prelimination gt g3
Complex Anion rod. (%)’ 1 Me/OR\S’RZ 5
1a Cr Ph 3a Me 4a 21 *O - [w]+ 1 S T o
1c W  Ph 3a Me da 60 Li g\Rz L . g .
1d W 4MeOCH, 3a  Me 4b 63 I, 6 ST i R
- Me! I
le W 2-furyl 3a Me 4c 60 3 W~ R
1b Cr PhC=C 3a Me 44 25 7
1g W  PhC=C 3a Me 44 62 o
J [W] = W(CO)s L. &
1t wo SA 3 Me  de 45 R
1h W[ D=+t 3 Me 4t 58 0 R o
- 1]
1d W 4-MeOCH, 3b p-Tol 4g 61 Rk[r\s,Rz W S-R?
le W 2-furyl 3b p-Tol 4h 55 O  peelimination RZ{é\\
1g W  PhC=C 3b p-Tol 4i 58 4
li W Me 3a Me b 8
a]solated yield based on carbene comple® Carbene complesi was

recovered.

molecule of the sulfinyl carbanio®to the Fischer carbene
complex1 would give the intermediaté. Depending on the
the allyl sulfoxides are generally obtained in better yield substitution pattern in the sulfinyl derivative, the subsequent
when tungsten complexes are used as acceptorsléses
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