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Abstract A high yield preparation of ,-tormylethylldenetriphenylphosphosPhorane 
from the ethyltrlphenylphosphonium iodide and ethyl formate Is reported. The 
.-trlethylsllyl I-butyllmlne of proplonaldehyde is a thermally stable and eas- 
ily purified reagent that smoothly oleflnates aldehydes and ketones. 

The converslon of an aldehyde Into its ..fl-unsaturated vlnylogue has been 

a tactlcally useful but often vex 1 ng necessity wlthln the context of synthe- 

sis. 3 Two reagents that have been used In this regard are .-formylethylldene- 

trlphenylphosphorane (1). and the =-trimethylsllyl I-butyllmlne of proplonal- 

dehyde 2. 
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However, the known methods of preparing 1 either gave low yields4 or proved 

cumbersome to carry out. 5 
Thls circumstance. coupled with our Inability to 

obtain the 4-trlmethylsllyl I-butyllmlne of proplonaldehyde 26 uncontaminated 

by Its N-trlmethylsllyl enamlne analogue, seriously eroded the Practical Vla- 

blllty of these reagents. Since alternatives to both of these reagents were 

not readily forthcoming, we set out to Improve the preparatlon of phosphorane 

1 and to derive a purely C-sllyl analogue of 2. 
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With respect to the preparation of phosphorane 

modlflcatlon of the orlglnal Trlppett procedure4 that 

1, we describe a simple 

allows converslon of the 

starting ethyltriphenylphosphonlum Iodide Into its corresponding formyl derlv- 

atlve In good yleld. This modlflcatlon, which consists of adding slightly 

more than one equivalent of potassium I-butoxlde to the ylide solution before 

admixture of ethyl formate, Increases the yield of 1 to 84% from Trippett’s 

value of 37%.4 Other alkyltrlphenylphosphonlum lodldes also may be used In 

this manner to form their corresponding formyl derlvatlves In good yields 

(80%). 
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PREPARATION OF 1 

8utylllthium In hexane (l.leq) was added dropwlse to a mechanically stlr- 

red suspenslon of ethyltrlphenylphosphonlum iodide (lO.Ommol) In THF (33ml) at 

22’C under a nitrogen atmosphere. The resulting red solution was stlrred for 1 

hr, then cooled to O*C. Freshly sublimed potassium I-butoxlde (l.leq) was ad- 

ded followed by the rapid addition of ethyl formate (Z.Seq, neat, dried over 

P205) * The buff colored reaction mixture was kept at OC for 15mln and then 

quenched wlth 1M HCl (12.5ml). Dlchloromethane (75ml) was added and the PH of 

the aqueous layer adjusted to pH=8 (pH paper) by adding 10% aqueous sodium hy- 

droxide, followed by stirring at O*C for O.Shrs. The aqueous layer was SePa- 

rated and extracted further wlth CH2C12 (5Oml). The combined organic extracts 

were dried (MgS04) and evaporated ln YAUQ to give an 011 that was Crystal- 

lized frcm CH2C12/Et20 to afford a whlte solid mp 180-182.C in 84% yield. Re- 

crystalllzatlon from benrene/hexane afforded material mp 213-217.C. lit.’ 2l4- 

218’C. 

Yllde wlth the melting point of 180-182’C was used for aldehyde vlnyl- 

ogatlons carried out In these laboratories; for example, the converslon of 9 

Into 3 In 75% yield. 
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In response to the frustratlon induced by our Inablllty to Prepare the O- 

sllyl aldlmlne 2 In pure form, we set out to formulate the ,-trlethylsllyl I- 

butylimlne of proplonaldehyde 5. Compound 5, formed wlthout any detectable N- 

silyl contamlnatlon, was easlly dIStIlled to purlty In good yleld. 
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PREPARATION OF B 

To a solution of llthlum dllsoPropylamlde (l.O5eq, 1M In THF/-78’C) was 

added the 1-butyllmlne of proplonaldehyde (l.Oeq. 4M in THF). The resulting 

yellow-colored solutlon was stlrred (3Omln at -78’C) whereupon trlethylsllyl 

chloride (l.Oleq. neat) was added and the resultlng mlxture stlrred with grad- 

ual warming (O’C) over a period of 3.5hrs. The reaction was quenched wlth wa- 

ter and extracted wlth ether. The cunblned ether extracts were washed wlth 

saturated brlne and then drled over K2C03. Removal of the ether followed by 

cJlstlllatlon gave LE as a clear 011 In 73% yleld (bp 54-55*C/ 0.22 torr). The 

lH, 13C, and mass spectra of 3 were In complete agreement with Its asslgned 

structure. 7 

The llthlolmlne derived from s undergoes smooth oleflnatlon with alde- 

hydes and ketones, although somewhat 1 onger reaction tlmes are requlred than 

those reported for Its trlmethylsllyl analogue 2.6 As an example of the util- 

ity of 1. the very difficult vlnylogatlon of aldehyde I Into the =,fl-unsatur- 

ated aldehyde 2 was readlly achieved In 77% yleld using the llthlolmlne of 
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5; whereas, no other reagent proved useful for thls conversion. The comple- 

mentary nature of reagents 1 and 5 Is Illustrated by the observation that 1, a 

neutral yllde, does not successfully react wlth the aldehyde 6, and further, !i 

as its enolate does not successfully react with the aldehyde-lactone 3. 
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‘H and 13C spectra were recorded either on a G.E. 

p. mm. Bet. 1984, 

&U.JJ_Z6,7, and 

QE-300 or a Brucker 

WH-400 Instrument. Mass spectra were determined on a VG-7035. The ‘H 

spectrum of s (CHC13) at 400 MHz exhlblted resonances at (ppm) 7.533 (lH, 

d), 2.052 (lH, q), 1.153 (3H. d). 1.130 (9H. s). 0.929 (9H, m). and 0.563 

(6~. m); q = quintet. 
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