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Abstract: Treatment of the iodotrienone 1 with Bu3SnH-AIBN results in the formation of the angular 5,7.5-
ring fused tricycle €. by way of a novel sequential 13-endo-trig macrocyclisation followed by two successive 5-
exo-trig transannulation processes,

Studies of the tandem radical cyclisations of polyolefin substrates, especially those involving 5- and 6-
exo modes of cyclisation, have provided synthetic chemistry with one of its most powerful methods for
polycycle constructions in recent years (see Scheme 1).! In previous publications we have highlighted the
genesis of an alternative approach to the synthesis of polycycles, using similar polyolefin substrates, but
proceeding via a cascade macrocyclisation-transannulation protocol.2 Furthermore, we have used this approach
as a stratagem in the synthesis of linear 5,6-, 6,6- and 5,7-fused bicycles,? and also in an approach to the 8,6-
(BC)-ring portion of the taxanc ring system.* We have now investigated the scope for sequential radical
macrocyclisation-tandem transannulation processes in the synthesis of tricyclic molecules from appropriate
iodotrienc precursor compounds according to Scheme 1, and in this Letter we describe the outcome of these
preliminary studies.
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Scheme 1

We first examined the radical macrocyclisation-transannulation sequence involving the iodotrienone 1, a
substrate which could in principle lead to either of the angular ring fused tricycles § or 6. The E,E-iodotrienone
1 was rapidly synthesised using two complementary routes which are summarised in Scheme 2.5 A 3mM
solution of 1 in dry degassed benzene was next heated under reflux in the presence of 1.1 equivalent of
Bu;SnH and a catalytic amount of AIBN for 0.5h. Work-up and chromatography led to the isolation of a single
saturated ketone product in 55% yield. The compound displayed n.m.r. spectroscopic data which were
consistent with the formation of a saturated tricyclic 6- or 7-ring ketone, but did not unambiguously distinguish
between the 6,6,5-5 and the 5,7,5-6 ring fused tricycles. Accordingly, we prepared the crystalline 2,4-
dinitrophenylhydrazone derivative (m.p. 184-186°C) of the product ketone and determined its X-ray crystal
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structure. This determination established unambiguously that the tricycle produced from the cascade radical
cyclisation of 2 was the cis-anti-trans 5,7,5-ring fused tricyclic ketone 6 Figure 1.5 The tricycle 6 is produced
from 2 via a sequential 13-endo-trig macrocyclisation followed by two successive 5-exo-trig transannulation
processes involving the radical intermediates 3 and 4.

vii

viii ix, x
Q _,,.ékl/\/\/m — B AN,
0" “oH OH

Reagents: i, NaNH;, cthylene oxide (37%); ii, LiAlHy, THF (98%); iii, NBS, PPhy (46%); iv, Dess-Martin periodinane
(96%); v, CHo=CHMgBr (56%); vi, Nal, Me2CO (94%); vii, PhaP*C"HCHCH(OYCH=CH; (75%); viii, (cyclopropyl)-

MgBr (81%); ix, ZnBr,, HBr (aq.) (65%); x, PCC (77%).
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We next examined the radical cyclisation chemistry of the alkyl radical intermediate produced from the
iodotrienone 7,7 with a view to the synthesis of the corresponding angular 5,6,5-ring fused tricycle 10. To our
surprise instead of leading to 10, the radical cyclisation of 7 under similar conditions to those used to cyclise 1
to §, gave a 3:1 mixture of diastereoisomers of the cyclopropane-cyclopentane (9; 33%) in addition to recovered
starting matenal (23%). The formation of 9 from 7 takes place by way of an initial and unusual, 3-exo-trig
cyclisation,3 wherein the equilibria are no doubt driven by a following and mpld 5-exo-trig cyclisation onto a
reactive dienone electrophore, viz 8 » 9.

Finally, we have examined the synthesis and the radical cyclisation chemistry of the all-E-iodotetracnone
11, as a prelude to studying the synthesis of the steroid ring system according to the principles presented in
Scheme 1. The all-£-iodotetracnone 11 was synthesised using a sequence similar to that described for the
synthesis of 1. Treatment of 11 with Bu3SnH-AIBN resulted in a clean reaction but only to the isolation of the
17-ring product 12 of 17-endo-trig macrocyclisation; no evidence for the co-formation of polycyclic products
resulting from subsequent radical transannulation reactions could be accrued from this first model study.
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Further detailed studies are now in progress to build on these preliminary investigations for the rapid assembly
of polycyclic systems based on cascade radical macrocyclisation-transannulation reactions.
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