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Abstract: Thereactionsof a-disulfonyl iodonium ylidewith alkyl
iodides provided functionalized iodides via the intermediacy of
unstable alkyliodonium ylides.
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The chemical behavior of an iodonium ylide? resembles
the related diazo compound.® This reactivity could be ex-
plained by the assumption of a carbene (or carbenoid) op-
erational mechanism,* although this has been questioned
quite often.> Phenyliodonium bis(phenylsulfonyl)meth-
ylide (1) is more reactive than the anal ogous bis(phenyl-
sulfonyl)diazomethane,” which displays thermal and
photochemical persistence. Under Cu(ll)-catalyzed ther-
mal or photochemical activation, the ylide 1 decomposes®
into bis(phenylsulfonyl)methylene, evidenced by the
isolation®® of phenyl benzenethiosulfonate. The interme-
diate carbene (or carbenoid) had been trapped with het-
eroatom nucleophiles,® thiobenzophenones'® as well as
alkenes.®

However, a completely different reaction mode was ob-
served at room temperature, with or without catalytic
amounts of Rh,(OAc),. lodonium ylide 1 affords with
acyclic 1,2-disubstituted akenes (cis or trans), the
trans,trans-1,2,3-trisubstituted  indanes**  (Scheme 1),
whereas, with cyclic alkenes the cis,cis-1,2,3-trisubstitut-
ed indanes were isolated instead.*? But this cycloaddition
depends heavily on the substitution pattern of the alkene.
Introduction of another substituent into the alkene, such as
in triphenylethylene and tetraphenylethylene, resultsin an
alkenyl or aryl C-H insertion reaction.*® This perplexing
reactivity was explained by postulating an initial electro-
philic addition of the ylide onto the olefinic double bond
and subsequent formation of either the [3+2] cycloadduct
or the insertion product.

As a new contribution to this chemistry, we wish to ad-
dress in this paper the reaction of iodonium ylide 1 with
alkyl iodides, a unique reaction among iodonium ylides,
which are normally unreactive towards alkyl halides.

Phenyliodonium bis(phenylsulfonyl)methylide (1) was
prepared from the corresponding B-disulfone by treatment
with (diacetoxy)iodobenzene and KOH a -10 °C
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(Scheme 1). Thisylideispractically insoluble in common
organic solvents (except DM SO), thus, the reaction of
ylide 1 with alkyl iodides 2 was conducted under hetero-
geneous conditions.

The reaction of iodonium ylide 1 with iodides 2 in aceto-
nitrile at room temperature with exclusion of light afford-
ed the 1,1-bis(phenylsulfonyl)-1-iodo-1-a kyl-methanes**
3 and the 1,1-bis(phenylsulfonyl)-1-alkylmethanes 4; the
latter derives from the decomposition of iodides 3
(Scheme 2). This reaction proceeds well when a primary
alkyl iodide was employed (Table 1). In contrast, when 2-
iodobutane was employed, only the ylide decomposition
product, namely the B-disulfone, was isolated quantita-
tively.

Tablel Reaction of lodonium Ylide 1 with Alkyl lodides 2

Entry lodide Substituent R~ Product Yield (%)°
1 2a H 3a 56
2 2b CH, 3b 46
3 2c CH.CH,CH, 3c 24

aAll reactions were carried out by stirring, with exclusion of light, a
suspension of iodonium ylide 1 (2.0 mmol) and alkyl iodide (2 mL) in
MeCN (10 mL) for 24 h.

bYield of isolated product after silicagel chromatography.
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The preferred mechanism to account for thisunusual reac- SO,Ph
tion involved the intermediacy of the unstable®® akyl- 6 !
iodonium ylide 5 (Figure 1), which could undergo an  gheme3s

intramolecular Stevens rearrangement forming iodides 3.
But the exact initial steps for the generation of 5 are not
known. The reaction may be initiated by a SET mecha-
nism. However, an ionic mechanism, involving attack of
methy! iodide to the hypervalent iodine of 1, isaso possi-
ble. An alternative mechanism involving the alkyl iodide
capture'® of a carbene generated from 1 is not feasible. If
this were so, then phenyl benzenethiosulfonate and CO,,
the typical by-products of the generation of bis(phenyl-
sulfonyl)methylene,®® should have been detected.

[CINC]
(PhSOz)ZC _|CH2R

5

Figure1

Despite the exact mechanistic details, we thought that the
generation of an alkyliodonium ylide could be syntheti-
cally useful. The room temperature reaction of iodonium
ylide 1 with 1,2-disubstituted alkenes, with or without cat-
alytic amounts of Rh,(OAc),, results'>*2 in the formation
of cyclopentane derivatives. Furthermore, norbornene had
been used as model’ to study this cycloaddition under
various conditions. To our surprise, when a suspension of
ylide 1, norbornene, and methyl iodide in CH,Cl, was
stirred at room temperature for 24 hours, exo-iodide 7 and
ethane derivative 4a were isolated in 46% and 34% yield,
respectively (Scheme 3); the expected cycloadduct 6 was
not even detected in the crude reaction mixture.

The structure of 7 was established by *H NMR and *3C
NMR spectral analyses. The J = 7.1 Hz coupling constant
between H-2 (6 = 4.62 ppm) and H-3 (6 = 2.34 ppm)
shows the cis-configuration between the substituents. The
exo-conformation of the C-2, C-3 substituents results
from the absence (COSY) of a coupling between H-2 and
H-3 with the adjacent bridgehead protons.*®

In accord with our previous proposal'**2 and the current
results, we offer the mechanism in Scheme 4 torationalize
the formation of the adduct 7. Thereaction is presumably
initiated by the fast reaction of iodonium ylide 1 with
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methyl iodide to afford the unstable alkyliodonium ylide
5a. Theiodonium functionality of the ylide 5a attacks the
norbornene electrophically to generate the dipolar species
8. The exo-configuration of 8 is expected and well-docu-
mented for cycloadditions with norbornene.!”° Ring clo-
sure leads to the four-membered cyclic trivalent iodine
compound 9. Theformation of four-membered compound
9 could explain the observed cis-configuration of the 2,3-
bulky substituents in 7. The subsequent ring-opening
could yield the dipolar intermediate 10 which eventually
yields adduct 7.

© ® Mel o ®
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Scheme 4

In summary, the work described herein offers a conve-
nient and efficient method for the direct synthesis of
functionalized iodides through the unusual reaction of f3-
disulfonyl iodonium ylides with alkyl iodides via the
intermediacy of alkyliodonium ylides. Alkyliodonium
ylides may prove to be of unusua synthetic utility;
accordingly this areais being further investigated.
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Representative Experimental Procedure.

Synthesis of 3a: A suspension of iodonium ylide 1 (1.0 g,
2.0mmol) and Mel (2.0mL) inMeCN (10.0 mL) wasstirred
(exclusion of light) at 25 °C for 24 h. The solvent was
evaporated (30 °C at 10 Torr) and the residue was
chromatographed on flash silicagel (CH,Cl, as eluent) to
yield 0.49 g (56%) of iodide 3a as white crystals, mp 158
160 °C (1it?° 164-165 °C). *H NMR (250 MHz, CDCl,): & =
2.52 (s, 3 H), 7.57-7.63 (m, 4 H), 7.71-7.77 (m, 2 H), 8.11—
8.15 (m, 4 H). 3C NMR (62.5 MHz, CDCl,): § =27.1, 73.9,
128.6, 132.3, 134.3, 135.1.

Synthesis of 7: A suspension of iodonium ylide 1 (1.00 g,
2.0 mmol), norbornene (1.00 g, 10.0 mmol), and Mel (2.0
mL) indry CH,Cl, (10.0 mL) was stirred (exclusion of light)
at 25 °C for 24 h. The solvent was evaporated (30 °C at 10
Torr) and the residue was chromatographed on flash silica
gel (CH,CI, aseluent) to yield 0.43 g (46%) of exo-iodide 7
as white crystals, mp 149-151 °C. IR (KBr): 2960, 2900,
2860, 1440, 1330, 1180, 1150, 1125, 1075, 790, 780, 750
cm L. IH NMR (400 MHz, CDCl,): § =1.23(d, J = 10.6 Hz,
2H), 1.31-1.37 (m, 1 H), 1.51-1.65(m, 2 H), 1.84 (d, J =
10.6 Hz, 1 H), 2.34 (t, J= 7.1 Hz, 1 H), 2.80 (d, J= 3.4 Hz,
1H),3.13(brs,1H),4.62(dd, J=1.9, 7.1 Hz, 1 H), 5.42 (d,
J=7.1Hz, 1H), 7.44-7.48 (m,4H),7.61(t,J=75Hz 2
H), 7.96 (t, J= 7.5 Hz, 4 H). ®*C NMR (100 MHz, CDCl,):
8 =32.3(t), 36.8 (t), 40.3 (d), 44.5 (d), 48.7 (d), 49.7 (d),
93.4(d), 128.8 (d), 129.0 (d), 129.1 (d), 129.4 (d), 134.1 (d),
134.2 (d), 134.2 (d), 138.8 (s), 140.3 (). Anal. Calcd for
C,H,10,S, (516.4): C, 46.52; H, 4.10; S, 12.42. Found: C,
46.52; H, 4.07; S, 12.39.
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