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Abstract : Alkynylboranes (or alkynylborates), prepared in situ from 
lithium acetylide and BF3 aEt20, added to aldimines containing c4-hydrogens 
to afford A-aminoacetylenes In good yields. 

Poor reactivity of imines to nucleophilic addition of organometallic 

reagents is widely known, 1,8 and actually deprotonation of d-hydrogen of 

aldimines and ketimines by alkyl Grignard reagents is well documented. 2 Alkyl- 

and aryllithiums add to aldimines in low to moderate yields 3 and it is also 

reported recently that set-butyllithium deprotonates d-hydrogen of ketimines. 
4 

During an attempt to activate imines for nucleophilic addition of organo- 

metallic reagents, we recently found that boron trifluoride complexes of 

organocopper reagents added successfully to aldimines containing d-hydrogens 

due to activation of the imine by coordination of Lewis acid part of the 

reagent. 5 As a further extention of this project, now we report a novel 

synthesis of @-aminoacetylenes by alkynylation of aldimines. When alkynyl- 

boranes(A) (or alkynylborates(i)] prepared from lithium acetylides and boron 

trifluoride etherate were reacted with aldimines(Z) at -78'C, the corresponding 
. . . . . I_\ . 

aaaition proaucts(3_), ~.e,, @-aminoacetylenes, were obtained in good yields 

and the results are summarized in the Table. 
7 

It should be noted here that 

simple lithium acetylide, i.e --'I l-pentynyllithium, did not add to 2_b or 2-c at 

all and the starting aldimines were recovered. 
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A typical procedure of the reaction is as follows: To a solution of 

I-pentyne(0.60ml; 6.2mmol)in THF(15rnl) i n-butvllithium in hexane(l,5M, ._ _~~~ _~~_~.~_~... 6.2mmol! 

was slowly added at -78'C under argon with stirring. After stirring for 

30 min, BF3.0Et2(0.76ml, 6.2mmol) was added to the solution and the mixture 

was stirred for 10 min to prepare l-pentynylborane(lAi) (or l-pentynylborate 

(l.i)] . N-Isobutylidenephenethylamine(~:O_58ml, 3.lmmol)was then added 

and the reaction mixture was stirred for 1 hr at -78OC and for 1 hr at room 
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temperature. The resulting mixture was treated with aq. 10% NaOH(lOm1) and 

then the product was extracted with ether(20mlX3) and dried(MgS04). The crude 

product was purified by preparative TLC on silica gel with isopropylamine : 

hexane(l:30) as an eluent to afford the addition product(3zi: 0.51g, 2.lmmol) 

in 68% yield. 

,S-Aminoacetylenes(2) are useful precursors in synthesis, because it can 

be transformed into a variety of functionalized compounds and such an attempt 

is now in progress. Quite recent papers by Volkmann et al. 
8 

prompted us to 

publish the present results. 

Table The Synthesis of B-Aminoacetylenes 

imine(2j 
Alkynylboranel) __ - _ ,^. 
or borate(l) , R Product(z)2) Yiela(%) 

R 
PhANm @I W&W,), (I-J> 111 

Ph”Nh 
3&i 57 

Ph (12) 3&ii 60 

Ph’kNW&) 
CH3KH,)z Phdy 3ki 69 

Ph k 3kii 57 

Ph’bNd (2~) 
CH,(CI-& PI+!+ 3Li 68 

Ph A 3&i 75 
- 

A CH@-$), 7 
Ph+%N (g) Ph Ph’&lJh 

32 a2 

3g 79 

Ph A 
F 

NW (2e) 
CH,(CH,), 

Ph’b+ 

3e-J 67 

Ph 39 62 

1) Two equivalents of & werf used. 2) These compounds have been 
fully characterized by IR, HNMR, MS,and elemental analyses data. 
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