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Summary: /3-Tosyl-ti.p-unsaturated esters and amides react regio and stereoselectively with 

carbanionic reagents to afford /3-alkyl. alkenyl, or alkynyl substituted ru’,/3-enoates or enamides 

with an c configuration. 

P-Sulfonyl-@,P- unsaturated carbonyl compounds 2 are interesting molecules because 

they exhibit dual reactivity at their P-position: they can act either as p-acylvinyl cation equi- 

valents e’ or asa-acylvinyl anion ones a’, according to a normal or umpoied reactivity, res- 

pectively. In both cases the sulfone group directs the attack at the /3-position either by 

nucleophilic or electrophilic reagents, when the last process was preceded by the corresponding 

metallation reaction. The reactivity of compounds of the type 1 as /%acylvinyl cation equivalents 

involves the substitution of the sulfone moiety by a nucleophile and has been mainly described 

for /3-sulfonylvinyl ketones and nitrogen or sulfur containing nucleophiles: 1,3 this process is 

facilitated by other electron-withdrawing groups such as nitro4 or sulfone. 
5 

We now report the 

synthesis of /3_alkyl substituted ti,p-enoates 
6 

and enamides from /3-tosylacrylic derivatives and 

carbanionic reagents, the sulfone group acting as a leaving one. 

The reaction of the (E)-/3-tosyl-ti./3 -unsaturated esters +,b and (El-N-(/3-tosyl- 

acryloyl Ipiperidine (&I with two equivalents of the corresponding organomagnesium compound7 

at OoC in tetrahydrofuran led regio and stereoselectively to (El-&,P-unsaturated esters or 

amides 4 (Scheme 1 and Table 1). When vinylmagnesium bromide was used as nucleophile the 
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Tdlkl. Reaction of P-tosylated acrylic derivatives 2 with organometallic reagents. 

Preparation of P-alkyl-@,p- unsaturated esters and amides lor compounds 5. 

Starting material Organometallic Reaction Producta 

No. R’ X R*M time (h) No. Yield (%)b B.p. (OCl’ or l$d 

3a H 

3c H 

z?F H 

3a H - 

3b Me - 

3a H - 

3b Me - 

s H - 

zjc H - 

OEt 

NTH, 15 

n 
N(CH215 

CH2=CHMgBr 

CH*=CHMgBr 

i-PrMgBr 

OEt n-BuMgBr 

OMe E-BuMgBr 

OEt 

OMe 

n_-C6H,3CZCMgBre 

I Et02C 12CHNaf 

OEt ( Et02C )*CHNa 
f 

n 
NICH2& (Et02C12CHNaf 

3 

2 

14 

1 

4 

24 

15 

1 

24 

!!z 79 

mtJ 90 - 

4c 56 - 

ad 75 - 

!!!E 89 

of 55 - 

!eJ 70 

5a 60 

5b 78 - 

80 

160 

0.25 

60 

60 

0.75 

160 

0.65g 

0.46g 

All compounds are >95% pure lg. I .c. I and gave satisfactory spectral data (i. r., ‘H and 

f3C n.m.r., and mass spectra). 

Based on the starting sulfone 2, Yields after distillation or flash chromatography. 

Products F were isolated as pure (_E 1 -stereoisomers (g . I. c. or/and 300 MHz ‘H n.m.r.1. 

Bath temperature at 0.1 torr. 

Silica gel; hexane/ether: l/2. 

Prepared from 1-octyne and isopropylmagnesium bromide. 

Prepared from diethylmalonate and sodium hydride. 

Silica gel; hexane/ether: l/10. 
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corresponding dienoate % and dienamide e were obtained: this method for e,b constitutes a 

new direct and simple approach to the synthesis of this important class of compounds. 8 

When sodium diethyl malonate was used as nucleophile, only the methyl methacrylate 

derivative 3b afforded the corresponding substituted ester &g as a mixture of L/E stereoisomers. - - 
In the case of the acrylate derivatives g and 3c, Michael type reaction products 2 were exclusi_v - 

ely obtained (Scheme 1 and Table 1). 

RI 

2 R2M 
THF 

- R2&X 
Ts~ X 

. 

3a-c -- 4=sl h.b -- -- 

The methodology described in this paper allows the two steps stereoselective alkyl- 

ation of simple acrylic or methacrylic derivatives: a tandem iodosulfonylation-dehydroiodination 

reaction’ followed by the alkylation with the appropiate alkyl. alkenyl, or alkynyl Grignard re- 

agent or sodium malonate. 

In a typical reaction the ethereal solution of the Crignarcl reagent (2 mmoll or 

sodium diethyl malonate’ was dissolved in tetrahydrofuran (5 ml) and cooled at O°C. To the 

resulting solution was added the corresponding substituted p-tosyl ester or amide 3 in small 

portions. The reaction mixture was stirred at OoC (see Table 1) and monitored by t.1.c. When 

the reaction was finished the resulting solution was hydrolysed with water and a saturated 

aqueous solution of ammonium chloride, and extracted with dichloromethane. The organic layer 

was washed with water, dried over anhydrous sodium sulfate, and evaporated (15 torr) to 

afford crude products 2 or 5, which were purified by distillation in vacua (0.1 tort-1 or by 

flash chromatography on silica gel Isee Table 11.” 

References and Notes 

1. 

2. 

3. 

4. 

5. 

For preparation and reactivity of these compounds see: C. Ngjera, 6. Bald;. and M. Yus, 

J. Chem. Sot., Perkin Trans. 1, 1s. 1029, and references cited therein. 

(a) C. NEijera and M. Yus, Tetrahedron Lett., 1987, 2. 6709; I b) C. Nsijera and M. Yus, 

J. Org. Chem., WtE. in the press. 

(a) A. N. Nesmeyanov and M. I. Rybinskaya. Ookl. Akad. Nauk. SSSR, 1965, 170, 606 

(Chem. Abstr., 1967, 6& 5540) : 1 bl E. P. Kohler and R. G. Larsen, J. Am. Chem. Sot., 

1436, 57, 1448; (c) R. K. Haynes and S. C. Vonwiller, J. Chem. Sot., Chem. Commun.. 

lse7. 92. 

N. Ono, A. Kamimura, and A.Kaji. J. Orq. Chem.. 1s. z, 2139. 

J. S. Meek and J. S. Fowler, J. Org. Chem.. 1968, 13. 9%. 



176 

6. For synthesis of P-alkyl substituted cY.P-enones and enoates by means of organocuprates 

and @$-unsaturated carbonyl compounds containing a good leaving group at the/3 carbon 

atom see: R. K. Dieter and L. A. Silks III, J. Org. Chem., 1986, 51, 4687, and references 

cited therein. 

7. For transition metal catalyzed substitution of the sulfone group in vinyl sulfones by means 

of Grignard reagents see: J. L. Fabre, M. Julia, and J. N. Verpeaux, Tetrahedron Lett., 

1982, 23, 2469. 

8. For preparation of dienoates and dienamides and their application in the synthesis of natural 

products see, for instance: (a) S. Tsuobi and A. Takeda, Tetrahedron Lett., 1979, 1043; 

(b) T. Sakai, K. Seko, A. Tsuji, M. Utaka, and A. Takeda, J. Org. Chem.. 1982. 42. 

1101; (cl B. M. Trost, M. Lautens. and B. Peterson, Tetrahedron Lett., 1983. 2, 4525: 

(d J S. Tsuobi, Y. Nooda, and A. Takeda. J . Org. Chem., 195% 9. 1204: (e) T. Mandai, 

T. Moriyama, K. Tsujimoto, M. Kawada, and J. Otera, Tetrahedron Lett., 19416, 21, 603: 

if) R. Bloch, J. Abecassis, and 0. Hassan, Can. J. Chem., l!HB, 62, 2019. 

9. In this case sodium hydride was added to the solution of diethyl malonate in tetrahydro- 

furan. 

10. We thank Professor Jose’ Barluenga, Departamento de Quimica Organometalica, Facultad de 

Quimica, Universidad de Oviedo for financial assistence, and Dr. Pablo Bernad. Servicio de 

Espectrometrh de Masas, Universidad de Oviedo for mass spectra determinations. 

(Received in France 22 September 1988) 


