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This investigation originated in an attempt to develop an efficient new synthetic method for the stereo- 

specific elaboration of carbon chains containing the 1,5-diene system characteristic of acyclic isoprenoids. 

Although there are numerous allylic coupling reactions which generate 1,5-dienes, they all suffer from three 

serious limitations: (a) lack of coupling specificity in reactions involving two unlike allylic groups, (b) lack 

of control over 1,3-allylic transposition, and (c) lack of control of stereochemistry (1). Another obvious ap- 

proach, synthesis via a 1-en-5-yne structure, -OC-G-k-9=$!-, has been impeded because of difficulties in 

generating this system efficiently. The ethynylation of homoallylic halides by metallo acetylides is rendered 

inoperable (2) or inefficient (3,4) by the intervention of an elimination process. An alternative route to the 

1-en-5-yne system, the alkylation of a propargylic anion by an allylic halide, is complicated by the tendency 

of propargylic alkylation reactions to afford allenic as well as acetylenic products, for example, I - II + III 

(598). 

HGCCH2MgBr + 
c>-,,- QCH czcH + OCH=C=CH~ 

2 

I II, 77% III, 23% 

An extremely promising reagent has been devised for the synthesis of 1-en-5-yne derivatives and, 

indeed, for a wide variety of acetylenes, specifically lithio-1-trimethylsilylpropyne (V) (‘7). The trimethyl- 

silyl group was selected for the reagent for two reasons: first, it functions as an easily removable protecting 

group replacing the acidic acetylenic proton at Cl in propyne to allow metallation at C3, and secondly, it 

acts as a sterically large group which screens C I in V against attack, thereby favoring reaction at C3. The 

required 1-trimethylsilylpropyne (IV), b. p. 98-99” (8), was readily obtained from the reaction of trimethyl- 

chlorosilane with a 20% excess of propynyllithium (Foote Mineral Co.) in ether at reflux for 30 hr. Treat- 

ment of IV in ether at -5’ with tetramethylethylenediamine (9) and an equivalent amount of c-butyllithium 

(Foote Mineral Co. in hexane) under argon led to complete metallation in 15 min. to form V. In practice 

the reaction of V with primary halides in ether at 0” for 12 hr. was found to give almost exclusively the 
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desired acetylene (VI) and only small amounts of the isomeric allene (VII), the ratios of VI to VII falling in 

CI$CsCSi(CH2)2 __* [CH2C=CSi(CH2)2lLi % RCH2C%Si(CH& 

IV V VI 

CH2=C=yJSi(CH2)2 

R 

VIl 

the range 10-20. The following halides were used in the alkylation of V to give acetylenes VI (lo), isolated 

by distillation in the yields indicated (20 mmole scale): 

‘+CH2&I __+ 
55% 

CH2W2)8=CSWH3)3 

Via 

C8H5CH21 + C,H,(CH,),C=CSi(CH,), 
50% 

VIb 

T I # 
CH2Br 

50% 

L 
steps 

VIC 

1 Ag+, followed by CN- 

The yields cited are probably not optimal since critical reaction parameters have not been investigated as 

yet; in addition, analytical yields by gc analysis were lo-15% higher than the isolated yields given. Further 

improvements might result from the use of the copper (11) or triethylsilyl analogs of the reagent V. 

In contrast to the behavior of V, the lithio derivative of 2-butyne (9) undergoes alkyiation by g-alkyl 

iodides to form acetylene and allene products in ratios between 1 : 1 and 2 : 1 (depending on reaction condi- 

tions). 

Of special significance is the propynyiation of geranyl bromide to form VIc stereospecifically. Treat- 

ment of VIc with ethanolic silver nitrate (12) at 25” followed by sodium cyanide afforded the acetylene VIII, 

first prepared in ca. lO?&yield (but not fully purified) by the reaction of geranyl bromide with propargyl - 
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magnesium bromide (13) and more recently prepared in two steps from geranyl acetone (14). The propynyla- 

tion synthesis via VIc is by far the best of these routes to VIII. By the use of the method previously 

described (14), homogeranylacetylene MI as obtained via VIc was converted stereospecifically to a synthetic 

farnesol, identical in all respects with naturally occurring trans, trans-farnesol. 

Finally, the reagent lithio-1-trimethylsilylpropyne has been applied very effectively to the total 

synthesis of g-Cl8 Cecropia juvenile hormone (4, 15). 
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