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SUMMARY: A series of novel I(III) containing reagents have been developed and their electrophilic reactions
with olefins giving vic-disubstituted derivatives (including vic-ditriflates) are described.

There has been considerable interest in I(IIT) containing compounds as reagents in organic synthesis!. In par-
ticular, iodobenzene diacetate and iodobenzene bis-(trifluoroacetate) have become useful reagents?, especially for
the oxidation of organic compounds®. Our interest in these compounds stemmed from our recent discovery of the
intriguing phenomenon of competitive binding of nucleofugic anions (including ClO4 ~, FSO3 ~, CF3503 ~ and
TsO™) in carbocationic-like processes® which, in addition to extensive synthetic applications, is no doubt of theoret-
ical importance. Along this line, we were particularly interested by a report that iodobenzene hydroxytosylate (2a)
effects the cis-1,2-ditosylation of olefins?. In an attempt to develop reagents which would effect the transformation
of olefins into synthetically valuable vic-derivatives, we have created a series of novel I(III) containing reagents
capable of acting as electrophiles.

In the present paper we wish to report (i) the development of the novel reagemts (lc, 2b,c, 3-5, 7) which
can effect the 1,2-functionalization of olefins and (ii) the application of the known I(IIl) containing reagents in
combination with an added salt (which acts as a source of an external nucleophile) to give vic-derivatives, including
1,2-diperchlorates and 1,2-ditriflates.

The reagents used® are given by formulas (1-7). General schemes of their reactions with olefins are represented
by equations I, 2, and 3. The reaction conditions and the yields of the products are summarized in Table 1.
The yields refer to the isolated, chromatographically and spectroscopically homogeneous materials. Satisfactory
clemental analysis data were obtained for all new compounds.

The main results of this paper may be summarized as follows. First of all, equations / and 3 clearly demonstrate
that the I(III) containing reagents investigated are able to add to a double bond with incorporation of both an
internal an external nucleophile (from the added salt) and with subsequent substitution of the iodine framework in

3971



3972

TABLE 1
REACTIONS OF REAGENTS 1-7 WITH OLEFINS 8, 9, AND 14
Reagent  Olefin Salt Temp  Time  Product % Yield
(mol-eqv) °C h

1b 9 LiOTf (5) 25 10 11d (10)
Ib 9 LiCIO((5) 25 10 1lc (20)
Ic 9 - 25 0.5 11b (68)
Ic 14 - 0 1 16a (99)
2a 9 LiOTf (5) 25 10 11d (15)
2a 14 LiClO(5) 25 8 15a (30)
2b 9 - 20 5 1le (60)
2¢ 8 . 60 1 10a (30)
2¢ 4 - 0 0.8 16b ®

16¢ (60)°
3a 9 - 25 5 1lc @s)
3a 14 - 0 0.5 15a (60)
3b 9 - 25 7 11d (35)
3b 14 - 0 0.5 15b (50)
4 9 - 25 5 13 (80)
5 8 - 15 0.3 12 (85)
5 9 - 10 0.2 13 (70)
6 9 LiCl04(2) 0 0.1 1Ic (70)
6 14 Bu,NOTs(2) 0 0.5 15¢ (55)
7 14 Bu,NOTs(2) 0 0.5 15¢ (50)

a The reactions of Ib and 2a were made in AcOEt; the others were made in CH;Cls.
b The reaction was performed in CH3NO;.
¢ The compound 16b decomposes during chromatography on silica get to give I6c.

[1] RCH = CH, ({reagent) | popcH,0x aX=Ts  bX=CFCO
8R=H LIOX Ox ¢X=Cl0; dX=CF3S0;

9R=n-CH, 10R=H 11R=n-CH, 6 X = CHsS0,

an intermediate by a nucleophile to give 1,2-vic-derivatives. A plausible mechanism* is expressed by equation 4.
This mechanism accounts for the formation of cis-addition products (e.g. 15a).

Secondly, the nucleofugic anions such as ClO4 ~ and TfO™ can play the role of nucleophilic species in the
course of these reactions. Moreover, the incorporation of these anions from the added salts is another manifestation
of the general phenomenon of the competitive binding of nucleofugic anions in carbocationic-like processes3. It
is significant to note that the formation of 1,2-diperchlorates and /,2-ditriflates reveals the nucleophilic character
of these anions for the process of Sy2 substitution with inversion at carbon (equation 4, step B). The mechanistic
significance of such processes recently has been discussed®. Thirdly, the novel reagents 4 and 5 offer a versatile
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means to effect a direct transformation of olefins into their cyclic sulfates (equation 2). In principle, the reagent
5 can be considered as a I,4-dipole which can react with olefins via intermediate formation of derivatives of
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Finally, it is worthy to emphasize the preparative value of the investigated reactions which open a route to new
types of 1,2-vic-derivatives from olefins.
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