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A mild and efficient method has been developed for the
synthesis of alkyl and alkenyl iodides from alkenes and alkynes
using polymethylhydrosiloxane (PMHS) and iodine in chloro-
form at room temperature. The reagent system generates hydro-
gen iodide which regioselectively adds to the alkenes and
alkynes.

Electrophilic addition of hydrogen halides to carbon—carbon
double and triple bonds is one of the fundamental reactions in
organic chemistry to synthesize alkyl and alkenyl iodides.!
Alkyl iodides are widely utilized as starting material in organic
synthesis.!® In general, the direct hydroiodination of olefins
with hydriodic acid is the most suitable method for the prepara-
tion of alkyl iodides. Classically, this reaction is carried out with
gaseous hydrogen iodide.! However, this method often leads to
poor yields and side reactions because of uncontrollable iodine
liberation. Moreover, HI is expensive to obtain commercially.
As a result, several alternative methods have been reported for
the synthesis of alkyl iodides, almost all generating hydriodic
acid in situ using various reagents such as KI/orthophosphoric
acid,?® jodine/alumina,?® borane-N,N-diethylaniline complex/
I,/acetic acid,” chlorotrimethylsilane/Nal/water,** iodotri-
methylsilane alumina,®® aluminium triiodide/water,* and
CuO—HBF4/Iz/Et3SiH.3d Most of these methods suffer from
various drawbacks such as need of excess reagents, high or
low temperature, activation of catalyst, generation of complex
reagent, longer reaction time, anhydrous condition, and incom-
patibility with other functional groups. The use of iodotrimethyl-
silane does not tolerate ester or acetal groups as well.>® Consid-
ering all the above laggings, there is still a need of clean and suit-
able methods for hydroiodination of olefins. In continuation
of our work* in the catalytic application of molecular iodine,
we have observed that the treatment of olefins with iodine
and polymethylhydrosiloxane (PMHS) in chloroform at room
temperature afforded the corresponding alkyl iodides in high
yields, as depicted in Scheme 1.

The reaction carried out with substituted alkenes afforded
a single regioisomer, showing addition of hydrogen iodide
following Markovnikov’s’ rule. However, methyl acrylate and
acrylonitrile yielded methyl-3-iodopropanoate and 3-iodopropa-
nenitrile (Table 1, Entries 10 and 11). The structures of the prod-
ucts were settled from their spectral (IR, '"HNMR, and MS) and
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Utility of polymethylhydrosiloxane (PMHS), a co-product
of the silicone industry, as an inert reducing agent for environ-
mentally benign procedures is well documented.” However, to
our knowledge, its use in combination with iodine for the synthe-
sis of alkyl iodides has been explored here for the first time.

The probable mechanism is shown in Scheme 2. Iodine
reacts initially with PMHS to produce trimethylsilyliodide and
the unstable agent A.’® This in situ is forming hydriodic acid,
which is taking part in the reaction.

Further, the alkynes were also treated with PMHS/I,
system to form the corresponding alkenyl iodides (Scheme 3).
Reaction took comparatively longer duration (90 min) but again
Markovnikov addition products were formed in high yields.

The regio- and stereochemistry of the vinyl iodide 2n de-
rived from the alkyne 1n (Table 1) has been assigned on the basis
of '"H NMR spectral data.® Interestingly, in the case of cinnamyl
alcohol, where an allylic alcohol system is present, the PMHS-I,
system afforded 1,3-diiodopropyl benzene (Scheme 4), showing
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Table 1. Preparation of alkyl and alkenyl iodides from alkenes and
alkynes using PMHS/1,?
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4The structures of the iodides were determined from their spectral (IR,
THNMR, and MS) and analytical data.

addition of hydrogen iodide to the C—C double bond as well as
substitution of the allylic hydroxy by iodine.
This behavior of the reagent system was found to be

801

consistent with other allylic alcohols such as 3-methylbut-2-
en-1-ol (Entry 16) and (E)-hex-2-en-1-ol (Entry 17) leading to
the formation of diiodo compounds.

In conclusion, PMHS-I, system is utilized here for the
first time for hydroiodination of alkenes and alkynes under mild
conditions. Operational simplicity, short reaction time, direct
hydroiodination without side reactions, high yields, application
of inexpensive chemicals, and impressive regioselectivity are
the notable advantages of this method.
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