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Abstract—Treatment of an alkene with iodine and aqueous hydrogen peroxide (30,
iodoalkane regioselectively in high yield. On the other hand the same reaction

yield.
© 2006 Elsevier Ltd. All rights reserved.

The halofunctionalization of olefins such as 1,2-alkoxy,
hydroxy, and acetoxy halogenations are important r
tions in organic synthesis.! In particular, iodinated co
pounds are useful intermediates in carbon—carbon bon!
forming reactions and iodine-metal exch
tions.? 1,2-Alkoxyiodoa1kanes are the key 4
for olefin inversion.? Vicinal halohydring
mediates in the synthesis of halogenat
products.’ 4 In addition to this, i

from olefins are known.
hypoiodides,® bis(pyridi
hypoiodous acid,? th

CF3)4,13 can b

dine—(III) big

up with lowgelds.

Aqueous solutioffs of hydrogen peroxide are convenient,
safe, and environmentally favorable oxidants, and their
utility are well exploited.!> In this letter we describe, the
use of 30% aqueous hydrogen peroxide and molecular
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i0 as a h
with

oxy and methoxy iodination reagent
ditive.

n a mixture of molecular iodine, aqueous 30%
ydrogen peroxide, and styrene in acetonitrile was stir-
red at room temperature, only 1-hydroxy-2-iodo-1-
phenylethane was obtained in 94% yield'® (Scheme 1).
When the same reaction was carried out in the absence
of hydrogen peroxide only 10% of the product was
formed after 4 days. The reaction was generalized
through entries 1-15 (Table 1). When the same reaction
was performed in methanol, 2-iodo-1-methoxy-1-phenyl-
ethane was obtained in high yields (Table 2).

It was observed that a variety of cyclic and acyclic ole-
fins could be converted to the corresponding methoxy-
and hydroxy-iodoalkanes with good to excellent yields
(see Tables 1 and 2). The reactions proceed rapidly
with terminal and substituted olefins. However, olefins
with an electron withdrawing group, such as methyl
cinnamate, remain unaffected. Sterically hindered
olefins (substrate 4a) also react smoothly. Most
importantly the reaction is regioselective. Only Mark-
ovnikov’s addition product was obtained. ITodometh-
oxylation of norbornene gives the rearranged product

OR™
A l,/H,0,-H,0 R"
" /\/ =
MeOH or CH,CN /r.t. |
where R' = R" = H, alkyl, aryl; R" = H, Me

Scheme 1.
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Table 1. Hydroxy iodination of olefins by iodine and aqueous hydrogen peroxide in acetonitrile

SI. No. Substrate (a) Time/h Product (b) Yield/%*"
5.5 94
18 91
4 86
7 88
6 90
3 78
5 87
4 89
80
78
13 87
OH
10 ~on 92
I
OH
24 ©/k/C°2Me 0
i
-, ,JOH
£ _\OH
11 70
OH
X
OH
7 i/\ 74°
OH

*Yield refers to isolated yield. The compounds were characterized by 'H, 3C NMR, IR spectroscopy, and comparison with the literature.
®2,6-Diodo-3,7-dihydroxy-3,7-dimethyloct-1-ol was obtained (5%).
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Table 2. Methoxy iodination of olefins by iodine and aqueous hydrogen peroxide in methanol

SI. No. Substrate (a) Time/h Product (c¢) Yield/%*
OMe
1 5 ©)\/ ! 96
OMe
2 16 ©/‘\/ 93
i
ol
3 3 O\ 92
OMe
wPh
4 8 OMe
o
5 5 91
6 3.5 81
7 4 83
OMe
8 6 84
|
|
9 /\<‘\ 80
MeO™
OMe
10 S | 87
OMe
11 12 Ho/\/'\/OH 90
i
OMe
12 9 ~oH 91
i
OMe
13 24 ©/'\/002Me 0
i
%, ,OMe
o, A _OH
14 9 72
OH OH
N
AN OH OH
15 6 I 74°
|

2 Yield refers to isolated yield. The compounds were characterized by 'H, 3C NMR, IR spectroscopy, and comparison with the literature.
®2,6-Diodo-3,7-dimethoxy-3,7-dimethyloct-1-0l was obtained (5%).
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— + I, + MeOH

o +2H" +H,0,

Scheme 2.

2-exo-iodo-7-syn-methoxybicyclo-[2.2.1Theptane, 10c'”
in 87% yield along with 2-exo-hydroxy-7-syn-iodobicy-
clo[2.2.1Theptane, 10b in 7% yield. On the other hand
iodohydroxylation of 10a gives 2-exo-hydroxy-7-syn-
iodobicyclo[2.2.1]heptane, 10b as the major product
(78%) and its isomer 2-exo-iodo-7-syn-hydroxybi-
cyclo[2.2.1Theptane, 10d as a minor product (10%).'3
Geraniol gives the 6,7-addition products, 15b and
15¢, as the major products (74%) with minor 2,3- and
6,7-addition products (5%). Interestingly, when the
same reaction was carried out in the presence of glacial
acetic acid, instead of the acetylated products iodohyd-
rins were obtained. It was also observed that no hydro-
lyzed product was formed under these reaction
conditions. This can be attributed to the reactions
shown in Scheme 2. The product is formed by nucleo-
philic attack of the methanol or water on the iodonium
ion formed from the reaction of the olefin and iodine,
releasing iodide and hydrogen ion. The iodide thus
formed is reoxidized to molecular iodine by hydr
peroxide in the presence of hydrogen ion and th
consuming the hydrogen iodide formed in the react
As a result the reaction medium becomes neutral a

pounds. It is important to note th
formed as a byproduct.

In co
hyd ns using molecular iodine
and wnder mild conditions has been

is protocol may be extended for the syn-

thesis of OW@r alkoxyiodoalkanes.
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