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The ready avallability of isoprene from petrochemical sources has consider-
ably stimulated the search for isoprene derivatives which can be used as five-
carbon synthons in terpene synthesis. Many elegant isoprene homologations have
been added to the armoury of synthetic methods during recent yearsl. However
very few of the intermediates published thusfar can be directly synthesized from
isoprene itself., We wish to report a convenient conversion of isoprene into a
mixture of the functionalized derivatives l~4. The components can be easily
obtained in a pure form on a practical scale and preliminary experiments have
shown that each of these five-carbon synthons can serve as a versatile reagent
in the total synthesis of terpenoid compoundsz.

Isoprene3 is readily co-oxidized with thiophenol by molecular oxygen at
roomtemperature to give a mixture consisting of the hydroxysulfoxides 1, 2, 3
and 54 in 96% conversion based on thiophenol; 4% of the thiophenol is recovered
in the form of diphenyl disulfide.
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The first mention of this type of co~oxidation of olefins with thiols was
made by Kharasch c.s.5 Later investigations have revealedG_9 this radical chain
reaction to lead to B-hydroxyperoxy sulfides which may be isolated at tempera-
tures below 5% and have been shown to give the corresponding hydroxy sulfoxides
at room temperature6’7'9. The radical process is considerably accelerated by the
addition of finely powdered sodium chloride’.

The low temperature co-oxidation of isoprene with thiophenol leading to the
hydroperoxysulfides 5 and § is described in the 1iteraturelo as part of a synthe-
g8is of the corresponding hydroxysulfides which are formed upon reduction of the
hydroperoxy group by excess of thiophenol in the presence of an amine as a
catalyst, Surprisingly no mention is made of the products 1 and 2 which are
readily formed at room temperature from 5 and 6.
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The co-oxidation is essentially performed as described in the literaturelo,

but for the addition of powdered sodium chloride and the absence of external
cooling, The greater part of the hydroxy sulfoxide 1 crystallizes slowly as a
mixture of the two diastereoisomeric racemates in a 1l:1 ratio. The crystalline
fraction can be readily separated into the components. The isomer la (mp. 93-
96°c) is obtained by c¢crystallization from acetone; the diastereoisomer lb (mp.
110-112%¢) crystallizes faster from ethyl acetate.

1a: & SPC13 (60 MHz) 7.8-7.3 (m, 5H, phenyl), 6.4-5.2 (m, 3H, vinyl), 4.4

TMS
(broad s, 1H, hydroxyl), 3.0 and 2.8 (AB-pattern, J 13.5 Hz, methylene),

AB

1.38 (s, 3H, methyl); v gﬁgls 3400 and 1020 em b (OH and SO).

1b: & gggla (100 MHz) 7.8-7.4 (m, 5H, phenyl), 6.1-5.0 (m, 3H, vinyl), 4.4 (s,
1H, hydroxyl), 3.00 and 2.88 (AB-pattern, JAB 13.6 Hz, methylene), 1.57 (s, 3H,
methyl); v CHC'3 3400 and 1020 em = (OH and SO).

When the non-crystalline fraction of the reaction mixture is extracted with
water the E-hydroxysulfoxide 2 can be obtained without noticeable 2,3-sigmatropic
shiftll from the agueous solution by extraction with chloroform. Recrystalliza-

tion from ether gives 2 in a pure state (m.p. 28—30°C).

2: 6 gggls (100 MHz) 7.75-7.45 (m, 5H, phenyl), 5.52 (t, 1H, vinyl), 4.15 (t, 2H,
-CH20-), 3.48 and 3.43 (AB-pattern, J,, 12 Hz, -CHZSO—), 2.4 (s, 1H, hydroxvl),

1.78 (s, 1H, methyl).

Column chromatography of the combined remaining fractions gives additional
quantities of pure la, lb and 2 along with two other fractions consisting of the
Z-hydroxysulfoxide 3, and a mixture of presumable both diastereoisomeric

hydroxysulfoxides 4, respectively.
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3: 6 gﬁgh (60 MHz) 7.6-7.3 (m, 5H, phenyl), 5.9 (t, 1H, vinyl), 3.8 (4, 2H,

—CHZO—), 3.72 and 3.37 (AB-pattern, JAB 12 Hz, —CHZSO-), 3.2 (broad s, 1lH,
hydroxyl), 1.7 (s, 3H, methyl).

The relative configuration of la and lb can be derived from the NMR spectra.
Multiple resonance reveals that the methyl signal of la exhibits a long range
coupling (0.8 Hz) in chloroform with the hydroxylic hydrogen; the methyl signal
of 1b, however, is coupled (0.6 Hz) to one of the methylene hydrogens. These
long range effects disappear completely in aG-DMSO, indicating that they
originate from hydrogen bonding. We assume that la and lb have a small prefer-
ence in chloroform solution for the quasi-chair hydrogen-bonded conformations 7
and le, since the guasi-equatorial position of the phenyl group minimizes the
non-bonded interactions. These conformations 7 and 8§ would explain the observed
long range effects and correspond to the RS/SR-configuration for the racemate

la and the RR/SS-configuration for 5213.
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