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We were recently faced with the problem of investigating the role of some
transition metal complexes in the reactions of acetylenic substrates with tri-
a]ky]a]anes:1_31n this context we reported that,under suitable experimental con
ditions,terminal acetylenes can be easily converted into dienes]’3or trialkyl-
benzenes2 not readily available through conventional methods.We now wish to re-
port that 1-bromo-1-alkynes,derived from terminal alkynes,react rapidly with
trialkylalanes in the presence of 1.6 mol% of bis({N-methylsalycilaldimine )nickel
[Ni(mesa])Z] to afford the corresponding alkylated acetylenic substrate:

R3A1 + R'C=CBr Nl(mesal)z

- R'C=CR
25° C, pentane

This reaction seems to be applicable to a variety of alkylacetylenes and trial-
kylalanes,so providing a new synthetic route to internal a]kynes.a’5

In the absence of nickel complexes,the reaction between triisobutylaluminum
and 1-bromo-1-hexyne,at 25°C in pentane,is very slow:after 40 hrs the GLC anal-
ysis of the hydrolyzed reaction mixture shows,together with the unreacted al-
kynyl bromide(30%),the presence of 1-hexyne(42%) and of 2-methy1-4-nonyne4(9%)
and its carbalumination products(1,1-diisobutyl- and 1,2-diisobuty1-1-hexene)§
When the triisobutylaluminum was treated at 25°C in pentane with the same alkynyl
bromide in the presence of Ni(mesa1)2,2-methy1-4-nonyne was formed within 1 hr
in 83% yield together with 10% of 1-hexyne.Under these conditions the reaction
of 1-bromo-T-alkynes with trialkylalanes proceeds always to give the desired
internal alkyne.sThe conversion of the reactions are quantitative and the yields
are good in all cases,decreasing slightly only when 1-bromo-1-phenylacetylene is used.

The experimental results are summarized in the Table.
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TABLE
. b
Product,yields®%—
Entr‘yg R R'

RC=CHE R'C=CR
14 Bu' Bu" 10 83(70)

28 1 52
3 tBus 5 88(78)

4 Bu CH(Me) 4 90

5 Ph 12 42

6 Et Bu" n 63
7 Bu® 14 84(81)

8 Ph 27 55
9 E£CH(Me)CH, Bu" 14 77(65)

E-Unless otherwise stated,the reaction time is 1 hr.The amount of the catalyst is 1.6 mol% in
all cases. b By GLC based on R'C=CBr.The numbers in parentheses are isolated yields.In all cases,
the alkane R-R was recovered in equivalent amounts with respect to the 1-alkyne. € present as al-
kynylalane before hydrolysis. g-40 hrs at room temperature.

It is to observe that the yields of the reaction are critically dependent
on the reaction time,the internal alkyne formed being able to react with the tri-
alkylalane,in the presence of the Ni cata1yst,1’2 to afford higher molecular weight
compounds,owing to competitive carbalumination and oligomerization processes.For
istance,the yields of 2-methyl-4-nonyne dropped to 50% when the reaction was pro-
longed for 40 hrs(entry 2).Moreover all reactions afforded,along with the 1-alkyne
(Table),an equivalent amount of a product,identified as the alkane derived from
dimerization of the R alkyl group of the trialkylalane.

A tentative speculation on the reaction mechanism can be made based on both

experimental results obtained and literature data.7’8

First,it is reasonable to
assume that the reaction of the trialkylalane with the Ni complex gives rise to the
formation of Ni(0) species,probably through alkylated Ni complexes.7 Second,the re
action may be regarded as a metal-catalyzed cross-coupling process:s so the reaction
presumably proceeds through a catalytic cycle (Scheme) which consists of the oxi-
dative addition of the alkynyl bromide to the Ni(0) species,followed by transmet-
alation and successive reductive elimination of the internal alkyne.On this basis,
it seems likely that the alkynylalane and the alkane can be originated from com-

petitive processes as shown in the Scheme.
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SCHEME

RC=CR' . R'C=CBr

¢=CR' /CECR'
a) L Ni L Ni
1 \R I \Br
R,A1Br ATR,
C=CR' R
b) LNi< + A1R3——-|_nﬂ1'< + R,AIC=CR’
Br Br
A1R3I -R,AlBr
/R
L _Ni L Ni + R-R
\r n

However,irrespective of the precise mechanism,this synthetic procedure
is really satisfactory,at least for the cases investigated.In fact,this metal-
catalyzed reaction,even though it suffers as other methods4 from the problem
of utilizing only one of the three alkyl group of the organometallic reagent,
offers an effective advantage in simplicity,as shown from the following repre-
sentative preparation of 2,6-dimethyl-4-octyne.

To 0.0693g (0.21 mmol) of Ni(mesa1]2 in 10 m1 of pentane were added se-

quentially,under N,,2.52g (12.7 mmol) of neat triisobutylaluminum (0°C,1 min)

and 2.05g (12.7 mmzl) of l-bromo-3-methyl-l-pentyne9 dissolved in 15 ml of pen
tane (0°C,10 min).After stirring for 1 hr at room temperature,the reaction mix-
ture was cautiously hydrolyzed with diluted sulfuric acid and extracted with
pentane.10 The combined organic layers were washed twice with water,dried
{Na2804) and carefully distilled to yield 1.37g(78%) of 2,6-dimethyl-4-octyne:bp
154°C,n§51.426],ma55 spectrum m/e 138{H+,26),123(21),109(58),95(23),95(26),81
(100),67(67),53(16).Calcd.for CTOH]B:C,86.87;H,I3.13.F0und c,86.71;H,13.08.
The structure of the alkyne was further confirmed by conversion to (Z)-2,6-di-

methy]—ﬁ—octeneg through hydroalumination with diisobutylaluminum hydride.
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