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Iododesilylation of trisubstituted (Z)-silyl olefins proceeds with retention of geometry in hexafluoroiso-
propanol (HFIP) but, for unhindered cases, with inversion of geometry in DMSO. When an acyloxy sub-

stituent is positioned to participate in the reaction, the protocol consistently leads to inversion of
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Vinyl iodides with defined geometry are important chemical
intermediates.! Their preparation from vinyl silanes with retention
of geometry by use of acetonitrile/trichloroacetonitrile? or hexa-
fluoroisopropanol (HFIP)® as solvent is an attractive synthetic
method. We recently took advantage of this transformation in
order to convert trisubstituted (Z)-vinyl silane (Z)-1 (R=TBS,
R’=MOM) into the corresponding vinyl iodide (Z)-2 (R=TBS,
R’ = MOM, Scheme 1); we viewed this iodide as a useful building
block for polypropionates in which there is a (Z)-trisubstituted
olefin.?

During the course of our studies, we noted that iododesilylation
in some solvent systems gave appreciable amounts of vinyl iodides
in which the geometry of the double bond had not been
retained.?>> Therefore, we imagined that we might find conditions
that would lead from the now readily accessible, protected homo-
allylic alcohol substrates (Z)-1,% to trisubstituted vinyl iodides
(E)-2 with complete inversion of the geometry of the double bond
(Scheme 1).57 A syn, anti (E)-isomer of iodide 2 is considered a
building block for khafrefungin (3)% and the anti, anti (E)-isomer
is a potential building block for tirandamycin A (4,° see Fig. 1).

We first examined the chemistry of interest in the model homo-
allylic system (Z)-5. lododesilylation of (Z)-5a-d'® with NIS was
studied in three solvent media (Table 1). As expected on the basis
of our earlier work,* alcohol (Z)-5a,'" when treated with NIS in
HFIP containing lutidine, gave a mixture of products that contained
only a small amount of the expected (Z)-vinyl iodide. On the other
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hand, iododesilylation of substrates (Z)-5b and (Z)-5c¢ in HFIP with
lutidine gave good yields of vinyl iodides (Z)-6b and (Z)-6¢,'°
respectively, as the almost exclusive products. These results are
consistent with the known propensity of HFIP to favor iododesily-
lation with high levels of retention of geometry. However, reaction
of acetate (Z)-5d gave a 5:95 mixture of (Z)- and (E)-vinyl iodides
(Z)-6d and (E)-6d.'° This example suggests that the homoallylic es-
ter substituent participates in the reaction, adding to the iodonium
ion and then eliminating anti to the TMS group to provide the
product with (E)-geometry.'? This pathway is not entirely surpris-
ing;%3 however, the high level of inverted geometry is impressive
and clearly useful.

RO 7
CH;z CHj
(E)-2

Scheme 1. Established and postulated iododesilylation of polypropionate building
block (Z)-1.
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Figure 1. The structures of khafrefungin (3) and tirandamycin A (4).

Table 1
Yields and stereoselectivity in iododesilylation of vinyl silanes 5 as a function of
solvent

Me3Si C5H11-n C5H11-I’1 n'CSH‘H

|
OR oR' OR
I nis | |
—_— +

(2)-5 (2)-6 (E)-6

Substrate 5 Yield (ratio of (Z)-6 to (E)-6)° Rxn time (h)

HFIP MeCN/CICH,CN (4:1) DMSO

a(R=H) () 82% (86:14)° 85% (15:85)¢
15 18 67

b (R=TBS) 72% (97:3) 53% (72:28) 94% (4:96)
0.5 2 117

¢ (R=MOM) 75% (97:3) 87% (82:18) 86% (3:97)
0.5 19 6

d (R=Ac) 94% (5:95) 48% (7:93) 43% (E)-6 only
0.5 17 18

¢ See Ref. 4.

b Solvent was neat MeCN.

¢ Determined by integration of the NMR spectrum of the isolated vinyl iodide
mixture.

4 Yield based on 33% recovered starting material.

In a 4:1 mixture of MeCN/CICH,CN, iododesilylation of (Z)-5a-c
gave product mixtures in which the (Z)-olefins predominated.
Homoallylic acetate (Z)-5d, under these conditions, again gave al-
most exclusively the (E)-olefin.

Remarkably, reaction of silanes (Z)-5a-c as well as that of silane
(Z)-5d in DMSO supplied almost entirely the inverted E-iodoolefi-
nic products.'® These results are consistent with the general prin-
ciples put forth by Tamao® for the halodesilylation of disubstituted
vinyl silanes. They implicate a high level of participation by solvent
or, in the case of (Z)-5d, by a nearby participating functional group.

Extension of the solvent-induced inversion of double bond
geometry to more complex substrates was partially successful.
Application of the DMSO protocol to substrate (Z)-1a afforded a
disappointing 71:29 ratio of the known (Z)-2a and the desired
(E)-2a (Scheme 2). The appearance of a significant amount of the
retention product is consistent with increased steric hindrance at
the allylic position? in substrate (Z)-1a relative to that in the model
system.

On the other hand, treatment of the acetate (Z)-1b'%'3 with NIS
(in HFIP with 2,6-lutidine) gave only vinyl iodide (E)-2b'° (Scheme
3) in 76% yield after 1 h at room temperature.

In summary, both unhindered and chain-substituted (Z)-vinyl
silanes ((Z)-5 and (Z)-1a, respectively) give (Z)-vinyl iodides under
the HFIP conditions; however, only the unhindered compounds
were efficiently converted into (E)-vinyl iodides in DMSO. On the
other hand, a well-positioned participating group led to the in-
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Scheme 3.

verted (E)-geometry in both the simple, unhindered series 5 (i.e.,
with substrate (Z)-5d) and in the case of polypropionate substrate
(Z2)-1b.
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