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REGIOSPECIFIC FUNCTIONALIZATION OF CYCLIC ALLENES
WITH CATECHOLECORANE

V.V. Ramana Rao, S.K. Agarwal , D. Devaprabhakara,
and S. Chandrasekaran*

Department of Chemistry,
Indian Institute of Technoloagy, Kanrur-208016, India

Reacticn of diborane1 and disiamylborane2 with cvc-
lic allenes, resulted in the formation of a mixture of
products resulting from the additicn of boron at the
central carbon as well as terminal carbon. Fish has
reported that addition of 4,4,6-trimethvl-1, 3, 2~dioxa-
borinane to 1, 3-disubstituted allenes takes place at
the central carbon atom preferentially when the hydro-
boration was done at 130° for 35-50 h in a sealed tube’

The reactivity and stability of catecholborane at high

temperatures which is known to provide greater stearic
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contrcl over diborane4 prompted us to evamine the hydro-
boraticn of 1, 2-cvclenonadiene, 1, 2-cvclodecadiene and

1, 2=-cvclotridecadiene.

‘The monohvdroboration of cvclic allenes with cate-
crclborane followed kv oxidation resulted in the exclu-

sive formation of the corresponding ketones of high

purity in 70-77% vield (see Table). The formation of
the ketone as the one and onlv preduct clearly shows
complete reaioselectivity in the attack of koron at the
central carbon atom of the allenic linkage. In order to
examine the stereospecificity of this reacticn, we dig
the potonolvis of the intermediate oraanoborane with
acetic acid, which resulted in the formation of the

corresponding oleins in 96-98¢. vield (Table).

The formation of (2)~cvclonenene and (2) -cveclodecene
clearly indicate the approach of the hvdroborating agent
from hydrogen side. Ring side attack is not possible,.
In the case of 1, 2-cvclotridecadiene the approach of the
hvdroberating agent is possikle from ring side as well
as from hvdrogen side as evidenced by the formation of
(2) - and (E)-cyclotridecenes (76:24). These results can
be explained in terms of steric requirements on a four-

membered transition state.s‘6

Work is in progress to study the monohydroboration

of acylic allenes and dienes with catecholborane.
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Table: PMononvdroboraticn of cvclic allenes with cate-

cholborane at 150

Allene® Ketonic  yie14°  olefinic®  vield®
product (<) procuct (%)
1,2-Cvclo- Cvclonona-~ 71 (2) -Cvclo- 98
ronacdiene none nonene
1, 2-Cyclo- Cvcledeca- 77 (2) -Cvclo- 96
decadiene none decene
1,2-Cvclotri~ Cyclotri- 73 (2) ~Cyclo- )
decadiene decanone tridecene )}
(76%) ; 98
(E) -Cycleo- )
tridecene )
(24%)
a. ~llenes were prepared bv kncwn procedures and

theroughly characterized prior to use.

Cxidation using NaOH and HZOZ. The identity of the
indivicdual product was established by comparison of
GLC retention times (carbowax 20 M, SE-30), IR

spectra with those of authentic samples and m.p. of

semicarbazones witn reported values.
Isolated vield.

Frotonolvsis using alacial acetic acid at 100°. The
identity of the individual product was established
kv comparison of GLC retenticn times and IR spectra

with those of authentic samples.
Yield was calculated using internal standard.

Separated bv preparative GLC,
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EXPERIMENTAL

Hydroboration-Oxidation of Cyclic Allenes with Catechol-

borane: General Procedure

A mixture of allene (5 mmol) and a catecholborane
(5.5 mmole) was stirred under nitrogen atmosphere at
150° for 5 h. It was cooled and the organoborane was
dissolved in THF (15 ml)., Excess hvdride was destroved
with 1:10 mixture of water and THF at 0°. The oxidation
was done by dropwise addition of sodium hvdroxide (3N,
10.2 ml, 30 mmol) followed by dropwise addition of 30%
hvdrogen peroxide (4.2 ml, 12 mmol) at 0°. The tempera-
ture was subsequently raised to 25-30°, After 2 h the
mixture was diluted with water, after saturation with
potassium carbonate, it was extracted with petroleum
ether (40-60°). The extract was washed with brine,
dried over anhvdrous magnesium sulphate and evaporation
of the solvent gave the corresponding ketone in 98%

purity as analysed by GLC,

Hy droboration~Frotonolvsis of Cvclic Allenes with Cate-

cholborane: General Procedure

A mixture of allene (5 mmol) catecholborane(S.5mmol)
and n-decane (internal standard) were stirred under
nitrogen atmosphere at 150° for 4 h. It was cooled and
excess of hydride was destroyed with a few drops of

ethylene glycecl. 5 ml of glacial acetic acld was added
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to the reaction mixture anéd stirred at 100°, extracted
with pet.ether 40-60° washed with ice cold sodium hydr-
xide (1N), water, dried and filtered through a bed of

silica gel to get the corresvcnding olefin in 96-98°%
yvield.
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