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SUMMARY: Suitable derivatives of hex-5-enyl 0 -gulfonyl radical undergo cyclization to
produce complex cyclic systems by a multiple radical chain mechanism.

The construction of cyclic compounds by free radical methods has received much
attention.1 Syntheses of natural products and potentially useful synthetic intermediates
utilizing radical cyclization reactions involving nucleophilic carbon centered radical as key
steps have been reported.2 A much less developed area is the use of electrophilie carbon
radical in the ecarbon-carbon bond formation.3 As part of our continuing study on the
chemistry of ®-halosulfonyl compounds;k we became interested in the reaction of Q-sulfonyl
radical for the formation of carbon-carbon bond. There have been scattered reports on the
radical cyelization of o -sulfonyl radical.556 Our investigation, involving both mono- and
di-substituted radical specles, represents the first report on the tandem radical cyclization
initiated by the C=sulfonyl radical in which the cyclization chain is neither substituted nor
containing a heteroatom.7 The preliminary investigations on the radical reactions of

compounds 1 to 7 are reported herein.

Ra_-Ra
Ra
S0oPh Br SOzPh
1:Ry=H ; Ry=H 5:R=H | Ry=Ry~Me
2:R;=H ; Ry=Me 6:R,=H ; Ry=H; R,=Ph
3:R=Ph; R=H 7:R;=Ph; Ry=H ; R;=Ph
4: R=p-MeOC.H, ; R;=H
X=Brl

The reaction conditions-NaCNBH3/Bu3SnCl/AIBN/t-BuOH - was used for generating the
radical and it was found that, in general, the g-bromosulfonyl compounds gave higher yields
of the cyclized products and cleaner reaction mixtures than the corresponding g-iodosulfonyl

derivatives. The results are summarized in Table 1.
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Table1 : Products of radical cyclization reaction using NaCNBHj; / BusSnCl / AIBN / 1-BuOH!
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lThe reactlons were carried out at reflux for 4 h on 3 mmole scale with 0.024 M concentration.

2Combined yield, ratio of 8:9 ca.9:1[(by NMR signals of methyl group at § 0.98(for 8) and 1.30
(for 9)]. Pure 8 was obtained by careful PLC separation and the stereochemistry at the ring
junction was determined by NMR. H_ appears at §3.05 (td, Jop = 6.4 Hz), Me~group resonates
at 60.98 (d, J = 6.0 Hz) (Cf.ref.6b and 6g),

3Two isomers 16a:16b ca.l:1.2 (by PLC separation) with the same stereochemistry at the

ring junction (see text).

4Reduction product.
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The stereochemistries at the ring junctions of compoundalo 12, 13, 14, 15 and 16
were determined by NMR. H_ proton of 12 and 13 appears at 83.25 (td, b = 6.0 Hz) and §3.23
(td, Jab = 6.0 Hz). The configurations of Hb proton and the phenylsulfonyl group of 14 and
15 were assigned as cis by analogy with 12, 13 and the clean quartet of Hb proton ( §3.10 for
14 and §3.15 for lé).ll Both isomers of 16 (16a and 16b) gave clean triplet of H, proton at

§3.1 (16a) and 83.05 (16b),, hence the stereochemistry is assigned as indicated.

The products 10, 11, 14, 15 and 16 were originated from the tandem radical
cyclization initiasted by g-sulfonyl radical. It is noteworthy that in the case of compound
2, only cyclic product isolated was compound 10. Through an effort to find the suitable
reaction conditione for the radical cyclization, it was found that the reaction of Mo(C0)6/
DME12 with 2 (¥%=1) gave compound 17 in 31% yield (equation 1). This result represents the
first reported case on iodine atom transfer cyclization catalyzed by such an organometallic

complex.
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Further work on the refinement of the "TIN METHOD" for the tandem radical
cyclization and the exploratory work on utilizing organometallic compounds to catalyze the

atom transfer cyclization is in progress.
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