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Nethatetioal reactions of the types
BN + R'N' T— R'M + BN'

(R and R' = organic residues, M and X' = metals) have been investigated
for a mumber of organometallio oompounds, It has been demonsirated that
in the equilibarrium mixture the more eleotropositive metal beoomes linked
to the more elecironegative organioc group or, in other words, to the
nore stable oarbanion, insofar as carbanion stability is the measure of
the ability to acoommodate a negative charge (1).

Treansmetalation reactions of this kind, partioularly those oonoerning
the boron~lithium interoconversion, have recaived relatively little
attention in the oxganoboron chemistxy.

H,Gilman and ooworkers reported a few examples of exchange reactions
between arylboronio acids ans n-butyllithium (2). More recently we
observed an analogous interconversion for ortho-chloroboronio aocid, whiah,
on treatment with n-butyllithium, is oconverted in high yield in the
corresponding ortho-substituted lithium derivative (3).

It is knoun, through the work of H,C.Brown (4), that the 1,1-diboro-
derivatives, whioh are easily obtained from acetylenio compounds on
hydroboration, are exceedingly unstable to hydrolytic oleavage, being
oonverted into the oorresponding alkylborane.

This fact ocould be understood in terms of stability of the aarbanion
which is formed by attack of the base on the electrophilic boren atoa,
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the stability being reached through the resonance with the vaocant orbital
o the saoond boron atom:

e,
B, BB, RO CH-BR, + R BOH
RCH_ o —> ROE,CE ‘—» 1 o
\nz t\llmz'l - ROH, CH~ER, — 2 —> RCH, OF BR
o

On this ground it seemed to us therefore attraotive to investigate
the possibility of a transmetalation resction through gem-organoboron
ocompounds and n-butyllithium, in the hope of obtaining other interesting
organometallio ocompounds,

As starting materials for a first exploration in this field we have
chosen t1-hexyne, i-deayne and phexnylacetyleme.

These compounds were hydroborated with two moles of dioyolohexyl-
borsne in THF, at room temperature., This hydroboration procedure is
knom to give the gem-dihydroboration products in practically quantitative
yields (4).

To achieve the transmetalation, the solution of the organoboron
ocompounds were treated at -78°C with a solution of n-butyllithium in
heptane during 15 minutes.

In order to establish the position of the carbon-lithium bonds in
the reaction produocts we treated the mixture with carbon dioxide to obtain
lithium salts of the oorresponding ocarboxylio acids,

We had of oourse previously cheoked that the gem-organcboron ecompounds
themselvens do not react with oarbom dioxide at least under our experimental
oonditions,

Using one mole of n-butyllithium per mole of gem-organcboron compounds
we obtainsd a 35% yield of the corresponding malonic acids. The yield of
the acide is raised to 65-70% when two moles of n-butyllithium are used.

BR! COCH

yd /

R-C= G + 2 RJBH—»ROH,GE 2 —i)_icol.‘sii» RoH,OX
\m; b) €O, E NcoH

- U ' -
R n-c‘B’, n-ceB", C‘HS s R Cyolohexyl
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The formation of malonio aolds could appear somewhat unexpeoted.
To explain theae resulis in a simple way one can indeed assume the
existence of an intermediate organoclithium ocompound. of general formula:
ROE OHLL, (3)s An intermediate of this kind oould arise from two successive
metalation steps, according to the schema (6):

5] /=, 1
ROR_CH + n=0 H I4 —> RCH _CH -— RCH CH + BR'C H
2 i 49 2 Ngpe T 4 2"\ gge 249
2 | 2 14 2
GH
4 ’-
/1 o4 o
xaxzm + n-C H 14 — RCE CH —+ RCH CH + BR'C H
\m' 49 2\n,1_ + Z\M 249
2 ] 2 4
(1) c‘nsd (111)
()
- L)
R n-O‘Kg, n—G.K", O‘Hs s R Gyolohexyl

However, hydrolysis followed hy oxidation with alkaline hydrogen
peroxide of the iransmetalation product ooming from t-deqayne, yielded
substantial amounts of i-deocanol and only iraces of the expeoted n-decane,

This results oould be indiocative of the presemce in ocur resotion
intermediate of & carbon-boron bonds this seems therefors to exclude for
the actual intermediate of our reaction the struoture (III) and is an
slement in favour of structure (I) or (II).

Work in this field is in progress in order to explore the chemistixy
of this new gemsorganometallic compound and rigorously asocertain its
structure.
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¢) Aocoriling to this schema, n-butanol in significative yield has been
isolated when the reaction mixture, afier the separation of the malonic
aoids, was treated with alkaline hydrogen peroxyde.



