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Abstract: Alkyltriphenylarsonium ylides react with activated primary halides and mesylates to afford 
olefins in good yields and with high E-selectivity. © 1997 Elsevier Science Ltd. 

Ylides are useful reagents widely used to synthesize alkenes or epoxides from the corresponding 
aldehydes or ketones, b3 We recently reported the straightforward olefination of alkyl halides and mesylates 

by means of dimethylsulfonium methylide. Terminal olefins were obtained in high yields by a one-carbon 

homologation reaction. 4 To extend the scope of this process to the synthesis of polysubstituted olefins, we 

investigated the reaction of haiides or mesylates with more substituted sulfonium ylides. Unfortunatly, 

dipbenylsulfonium ethylide and tetrahydrothiophenium ethylide, were unreactive due, in part, to their poor 
stability under reaction condit ions) '5 Phosphonium ylides were also not suitable for the preparation of 
substituted olefins. Alkylation of the phosphonium ylides was observed as previously reported. 6 Finally, we 

became interested in arsonium ylides and we found that they convert very efficiently activated bromides or 
mesylates into the desired substituted aikenes. 2 This original reactivity of arsonium ylides can be ascribed to 

their high nucleophilicity, required in the first step, and to their strong basicity needed in the second step of 
the transformation v's (Schemes 1 and 3). 
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Arsonium salts are obtained in good yields from triphenylarsine and alkyl iodides in refluxing 
acetonitrile. 2 The corresponding ylides were then easily generated by treatment with n-BuLi in THF/HMPA. 
In this paper, we would like to report the olefination reaction induced by four different non stabilized 
arsonium ylides I, II, IT[, IV (Scheme 2) with various halides and mesylates. 

®® ®® ®® ® ~  
Ph3As-- Ph3As~ P h 3 A s ~  Ph3As 

(,) (,,) 0u) (,v) 
Scheme 2 

The scope and the limitations of the reaction are summarized in Table I. In contrast to 
dimethylsulfonium methylide, the analogous arsonium ylide I does not give terminal olefin in the presence 
of non activated primary bromides (entry 1), neither does ylide II (entry 2). Primary benzylic bromides react 
with ylide I to give the expected terminal olefin in a comparable yield to the one obtained with 
dimethylsulfonium methylide (entry 3). Di-substituted olefins were obtained with high E selectivity with 
ylides II and III (entries 4 and 5), whereas a 1/1 E/Z mixture of trisubstituted olefins is obtained with ylide 
IV (74% yield, entry 6). Secondary benzylic bromide react with ylide I to give mainly elimination of HBr 
and low yield of the desired olefin (entry 7). Geranyl mesylate was converted in excellent yields into 
conjugated dienes (entries 8, 9) with high E selectivity. Allylic chloride exhibited the same reactivity and 
gave mono-, di- and tri-substituted alkenes by treatment, respectively, with ylides I, lI,I II and IV. High E 
selectivity was observed for 1,4 disubstituted dienes (entries 10, 11 and 12) and a 1/1 mixture for the 1,1',4 
trisubstituted conjugated diene (entry 13). 1,3 Ene-ynes were obtained in high yields with propargylic 
bromide and ylides I and II (entries 14 and 15). Noteworthy is the formation of a 1/1 E[Z mixture with ylide 
U (entry 15) compared to the E selectivity observed with benzylic or allylic halides and mesylates (entries 7, 
9, and 11). 

We also examined the reactivity of semi-stabilized arsonium ylides (triphenylarsonium benzylide or 
triphenylarsonium allylide) and stabilized arsonium ylides (triphenylarsonium ethylacethylide). Under the 
same reaction conditions, no olefin formation was observed. 

The mechanism of the reaction is identical to the one proposed for dimethylsulfonium methylide 
olefination. 8 The first step is the alkylation of arsonium ylide, followed by [~-elimination of triphenylarsine 
which is induced by a second ylide equivalent (Scheme 3). 
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Table 1. Olefination of Activated Halides and Mesylates 

Yield b 
Entry Substrate Ylide Product E/2 = (%) 

0 1 I T H P O " ' ~  - 
THPO ~ Br 

2 II THPO " ~  _ 0 

3 Ar I A r ~  _ 95 

II Ar ~ >98/2 92 
4 I~eO Br 

5 MoO" ~ III Ar ~ >98/2 83 

6 IV A r ~  1/1 74 

Br 
- 13 

7 I 
_ 85 

8 I ~ - 91 

9 ~ " ~ " % J ~  OMs II ~ >98/2 88 

10 I C H 3 ( C H 2 ) 9 ~  - 90 

11 Ii CH3(CH2~ ~ >98/2 86 

12 CH3(CH2)9~C l  III CH3(CH2)9 A~* '~/* '~ '~* ' *~ >98/2 85 

13 IV C H 3 ( C H 2 ) 9 * ~  ~ 1/1 75 

- -  ~ 88 14 _ _  ,.Br I ~ - -  - 

15 II ~ - -  1/1 84 

a Determined by =H NMR. 
b Based on isolated, chromatographically homogeneous material. 9 

In conclusion, we report here the first direct olefination of activated halides and mesylates to 
form substituted olefins. Non stabilized arsonium ylides were schown to be efficient to perform these very 
useful transformation leading to disubstituted alkenes with high E selectivity and to trisubstituted alkenes as 
a 1:1 mixture of E/Z isomers. 
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Typical experimental procedure : To a vigorously stirred suspension of alkyl-triphenylarsonium salt (3 
equiv., 1.5 retool), in anhydrous THF/HMPA at -40°C (9/1, 8 mL) was added dropwise n-BuLi in excess (3 
equiv., 1.5 mmol, 0.94 mL of 1.6 M hexane solution). The mixture was allowed to warm to -20°C over a 
period of 30 minutes and then cooled back to -40°C. The electrophile (1 equiv., 0.5 retool) in dry THF (1 
mL) was then introduced and the reaction mixture was allowed to warm to room temperature. Stirring was 
maintained for an additional hour. The reaction mixture was then diluted with Et20 and quenched with 30 
mL of water and 10 mL of brine. The aqueous layer was extracted several times with ether, and the 
combined organic layers were dried over magnesium sulfate, filtered and concentrated under vacuum. 
Purification of the crude through a pad of silica gel gave the desired alkene in yields reported in Table 1. 
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