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1

Disubstituted olefins R CH:CHR2 can be conveniently prepared from the

fragments RCH,0H by addition-elimination sequences of which the prototype is

1cicr? (1) are

the Wittig reaction. By contrast, disubstituted acetylenes R
usually prepared1 from terminal acetylenes R1C§CH by alkylation processes.

Of the interesting attempts2 which have been made to develop addition-

elimination routes to disubstituted acetylenes, one3, an extension of the
Wittig method, is effective for the preparation of the compounds (1, R1 =
Alkyl, R? = Aryl), (1, R? = Alkyl, R? = CO,Et), and (1, R! = Alk-1-enyl,

R2 = C02Et), but not for some other important classes, such as the dialkyl

1 2 1 and R2 -

compounds (1, R’ and R = Alkyl) and the conjugated enynenes (1, R
Alk-1-enyl). We now report a new sequence, using mild reaction conditions,
which is effective for the preparation of acetylenes of the last two types.
The diastereoisomeric B—hydroxy—sulphonesh(lr),obtained5 from cyclohex-
1~enylmethyl phenyl sulphone (2) and cyclohexene-1-carbaldehyde (3), were
oxidised by the Pfitzner-Moffatt method6 to give the B-oxo-sulphone (5) [85%
from (2)]. It was treated with lithium di-isopropylamide and then with
diethyl phosphorochloridate to give the enol phosphate (7). Reduction in

7

tetrahydrofuran-dimethylsulphoxide at 0° with sodium amalgam’ regenerated

a little (5) but gave as the major product [77% based on unrecovered {5)]
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di(cyclohex—1—enyl)acetylene8 (8).

The B-oxo-sulphone (12)9 was obtained10 from the sulphone (9) and the
methyl ester (10), and was converted as before into the enol phosphate (13).

On reduction this gave (69%) 2,7-dimethylocta-2,6-dien-4-yne (14, R = H),

t 4.57 (2H, s, =CH), 8.-09 (6H, s, MeC=), and 8.18 (6H, s, MeC=). Similarly,
the B-oxo-sulphone (17), obtained from the sulphone (15) and the ester (16),
was converted (53%) into eicos-2-yne (18), m.p. 24-25°, ¢ 8.23 (3H, t, J 2 Hz,
MeC =).

As well as being obtained by the synthetic methods mentioned above, p-oxo-
sulphones can be obtained by the phenylsulphenylation of ketones, followed by
oxidation of the PhS group. The new method therefore allows a triple bond to
be introduced into an aliphatic chain containing a keto group, which would
otherwise be difficult to effect.

Disubstituted acetylenes are of interest because they are easily
converted into cis-disubstituted olefins, e.g. (8) —> (11)8. We have shown4
that p-hydroxy-sulphones such as (4) can be converted efficiently into trans-
disubstituted olefins such as (6); by virtue of the new acetylene synthesis
highly stereoselective routes are now open from common intermediates to
central-cis—- as well as central-trans- conjugated trienes. New and improved

syntheses of conjugated trienes such as precalcifer01311 and phytoene12

should
therefore be possible. It should be possible to prepare from geranylgeraniol
the qu conjugated enynene (14, R = farnesyl); semihydrogenation would then

12 gives this compound

give natural 15-cis-phytoene; the existing synthesis
only as the minor component (20%) in a mixture with the 15-trans-isomer.

Experiments to test these possibilities are in hand.
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