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Summary: d-(Tosylmethyljacrylic acid methyl ester or &-isopropylamide (obtained by a tandem 

iodosulfonylation-dehydroiodination of methyl methacrylate or N-isopropylacrylamidej react with 

Crignard reagents or sodium diethyl malonate to give the corresponding ol-methylene esters or 

amides in a regioselective manner. 

The importance of acrylates and related compounds in organic chemistry is due not 

only to the large number of naturally occurring compounds bearing this functionality’ but also 

to their utility as synthetic intermediates, specially in Michael-type reactions. The synthesis of 

d-methylene carbonyl compounds has recently been carried out starting from d-substituted 

acrylic derivatives of the type 1: thus, compounds 1 with Y = Bu3Sn, ’ PhS02,3 and PhS4 have 

been used in the preparation of ol-methylene -6-lactones, 2b-d p-lactams, 3a esters and amides, 
2a,3c and other different systems such as dihydropyrans, 3b (El-K/3- unsaturated amides,3b and 

cyclopentenes. 3da4 In all cases compounds 1 act as the corresponding radical (2alZa or anionic 

(2bj2-4 synthons. On the other hand, acetoxy or bromo esters of the type 1 with Y =OAc,5 13r6 

have been used recently as cationic equivalents 2c for the synthesis of d-methylene esters by 

reaction with organometallic reagents. In these cases either alkylic magnesium5 or benzylic zinc6 

compounds work only in the presence of catalytic5 or stoichiometric 6 
amount of a 

temperatures below -700C to avoid by-reactions. We report here a new synthesis 

esters and amides 3 using tosylated derivatives of the type 1 (Y =TsI as cationic 

and Crignard reagents or sodium malonate. 
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The treatment of methyl 2-(tosylmethyl)acrylate (la) or N-isopropyl-2-(tosylmethyll- 

acrylamide (lb) with different Crignard reagents or sodium diethyl malonate in tetrahydrofuran 

at low temperature gave cl-methylene esters or amides 3 in a regioselective manner (Scheme 1 

and Table 11. In both cases (la or lb), two equivalents of the corresponding organomagnesium 
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compound have to be used in order to obtain the best yields. When butyl or allylmagnesium 

bromide were used in the reaction with the ester derivative la, the addition to the ester group 

was mainly observed leading to the corresponding alcohol. This problem could be circumvented 

in the case of the butyl derivative by adding copper[l) bromide5 to the reaction mixture before 

the treatment with the Crignard reagent; so, the expected product 3d was exclusively obtained. 

T&& I. Reaction of tosylated derivatives 1 with organometallic reagents. Synthesis 

of ol-methylene esters and amides 3 

Starting 

material 

Organometallic Reaction 

RM temperature 

toc1 

lb CH2=CHMgBr -30 

lb EtMgBr -30 

lb CH2=CHCH2MgBr -30 

la BunMgBre -&Of 

la PhMgCl 0 

lb PhMgCl -30 

la (Et02C)CHNag 0 

lb (Et02CJCHNag -15 

All compounds were >95% pure (9.1.~. and/or n.m.r.1 and gave satisfactory 

- 

Producta 

No. Yield (%lb B.p. (OClc 

or R 
d 

-f 

3a 40 0.50 

3b 73 0.50 

3c 87 0.53 

3d 88 60 

3e 68 120 

3f 61 0.66 

3s 91 150 

3il 70 0.67 

spectral data ( i. r . , ‘H n.m.r., and mass spectra). 

Based on the starting material 1. Yields after distillation or flash chromatography 

(silica gel, hexanelethyl acetate). 

Bath temperature at 0.1 torr. 

Silica gel, hexanelethyl acetate: l/l. 

Copper( I I bromide ( 1: 0.5 molar ratio) was added. 

The temperature was allowed to rise to -2OOC during 3 hours. 

Prepared from diethyl malonate and sodium hydride in tetrahydrofuran just before 

the reaction with compound 1. 
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II %_,,F,_x + RM p 

!I 

la, X=OMe 

lb, X= NHPri 

bl 

3a-h 

Starting materials la and lb were prepared7 by an one-pot procedure starting from 

the corresponding methacrylic acid derivatives 4 and using a tandem iodosulfonylation-dehydro- 

iodination reactionXa” (Scheme 2). This process afford first compounds 5,8 but they isomerize 

to the thermodynamically more stabld’products 1 under the basic conditions during the second 

step of the process, when long reaction times (2-3 days) were used. 

i ii 
XL -- Ts X 

4a.b 5a,b 1a.b 

Sicben~ 2. Reagents: i, NaTs-12; ii, Et3N. 

The simple methodology described in this paper allows the alkylation of methacrylic 

acid derivatives at the methyl group through a two steps procedure involving tosylated inter- 

mediates. 

In a typical reaction to a solution of compound 1 (1 mmol ) in tetrahydrofuran (5 ml) 

was added the corresponding Crignard reagent (2 mmol) or sodium diethyl malonate (1 mmol; see 

footnote g in Table 1) at low temperature (see Table 1 I under argon. After 1 h stirring the 

reaction mixture was hydrolyzed with water and a saturated aqueous solution of ammonium 

chloride, and extracted with ether. The organic layer was dried over anhydrous sodium sulfate 

and evaporated 115 torr) to afford crude products 3,which were purified by distillation in vacua 

(0.1 torr) or by flash chromatography on silica gel (see footnote d in Table 1).11’12 
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