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SYNTHESIS OF &ALKYL-I-TRIMETHYLSILYLBUTA-I,+DIYNES 

Andrew B. Efolmed and Graham 1. Jones 

University Chemical L&oratory, Lensfield Road, Cambridge CB2 lEW, U.K, 

Sumnaar]l: Lithium trimethylsilylbutadiyne (2) is alkylated hy primary alkyl halides in TEES-HMPA or 
via the ethylenediamine complex (4) in TRF-DM80 to give the title compounds (3) in good 
yield. 

We have previously shown that the cleavage of bistrimethylsilylbutadiyne (1) with methyl- 

lithium-lithium bromide complex in ether at room temperature gives a quantitative yield of 

lithium trimethylsilylbutadiyne (2) which in turn reacts smoothly with a variety of aldehydes and 

ketones. 
1 

Stereoselective partial hydrogenation 2,3 of the non-silylated triple bond in these 

products offers a convenient method of preparing precursors to the 5-chloropent-3-en-1-yne side 

chain such as is present in the maneonenes. 4,5 The preparation of 4-alkyl-l-trimethylsilylbuta- 

1,3-diynes (3) by reaction of compound (2) with alkyl halides is also a highly desirable reactiont 

since these products can be expected to act as useful precursors to the terminal cis-enyne side - 

chain present in a variety of Laurencia-derived species, 
6 
and neurotoxins such as histrionicotcwir! 

and gephyrotoxin 
8 

. We now report the alkylation of compound (2) with a range of alkyl halides 

(Table 11. 

Table 1. 

MeLi-LiBr T&g-5-5-~ ,-~Li-B-~:-T~ Rx R_&+PJ@ 

(1) TUT, RT (2) (3) 
3.5h 

Rx Conditions Product (3) Yield ($1 - 

MeI a R = Me 65 
Et1 b R = Et 65 
3uI b R = Bu 64 
EtBr b R = Et 50 

b R = CstlllCB2 57 
b R = iPr 8 

c6HllBr b R = CsEll 0 

a. The reagent CO.65 rsmole/ml) In TBF was added to (2) at 
-76OC, the reaction mixture was warmed to RT, and stirred 
for 3.5h. 

b. The reagent CO.5 nnnole/ml) in UMFA was added to (2) at 
-78OC, the reaction mixture was warmed to RT, and stirred 
for 0.5h. 

The results shown in Table 1 indicate that only methyl iodide cleanly alkylates compound (2) 

in TBF (but not ether); all other primary alkyl halides require an excess of BMPA as cosolvent 

for effective alkylation to occux. The use of kIMpA as cosolvent to promote alkylation of 

acetylides has been reported previously'. Alkylation of compound (2) with alkyl bromides is 

slightly less effective than with alkyl iodides. Secondary alkyl halides give a very poor 

yield of alkylation product. 

3111 



In view of the well-publicised toxicity of BMPA, an alternative cosolvent was sought. 

Alkylated acetylenes can he prepared by the reaction of lithium acetylide ethylenediamine 

complex with primary alkyl halides in DNSO. 10 This reagent is prepared by treating the lithium 

salt of ethylenediamine with acetylene, 11 a method which would be unsuitable for the preparation 

of the analogous complex (41. Hcwever, addition of an squimolar quantity of ethylenediamine to 

compound (2) in THF at room temperature gave a white precipitate, presumed to be the complex 

(41, which redissolved upon addition of D&l.%. This reagent reacted with various alkyl halides 

in 

Of 

1. 

2. 
3. 
4. 

5. 
6. 

7. 

0. 

9. 

10. 

11. 
12. 
13. 

acceptable yield (Table 21, although the product (3) was always accompanied by about 10% 

disub&itution product (R-C%-C%-RJ. 

Table 2. 

Li_H-=__m ethylenediamine RE 
*f%n.Li.-E-H-TNS ._w R-P..H+TNS 

(2) RT, 5 min (41 DNSO (3) 

!!z* Product (3) yield I%) 
ME!1 R=rNe 45 cnaoptimised) 
BuI R = Bu 55 
EU3r R= 
&I R = ':r 11' 

t The reagent (0.5 mmole/ml) In DNSO was added to (41 in TEF-DMSO 
at COC,tbe reaction mixture was warmed tc RT, and stirred for 0.5h. 

The elaboration of compounds (3) is in hand. 
12,13 
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