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Studies of the tandem radical cyclisations of polyokfin substrates especially those involving S- and 6- 
exe modes of cyclisation. have provided synthetic chemistry with one of its most powerful methods for 
polycycle constructions in razent yeam (see Scheme 1). t In previous publications we have highl.ight#l the 
genesis of an alternative approach to the synthesis of polycycles, using similar polyolefm substrates, but 
pFoceeding via a caa~& macmcyclisation-tmnsann ulation protocoL2 Furthamom, we have used this approach 
as a stratagem in the synthesis of linear 5.6-, 66 and 5.7~fused bicycles,3 and also in an approach to the 8.6 
(BC>ring portion of the taxanc ring 4 system. R&T have now investigated the scope for sequential radical 
macrocycliion-tandem transannuktion processes in the synthesis of tricyclic mokcuks from appropriarc 
iodotrknc putsor compounds according to Scheme 1, and in this Z.&&r we describe the outcome of these 
ptGmiMry studies. 

-1 

We fti examined the radical nmctocyclisation-transannulation sequence involving the iodotrienone 1, a 
substrate which could in principle lead to eiti of the angular ring fused tricycks 5 or 6. The E,E-icdotrknone 
1 was rapidly syttthe&cd using two complementary routes whiih are summart ‘sed in Scheme 2.5 A 3mM 
solution of 1 in dry dcgassed benzene was next heated under m&t in the presence of 1.1 equivalent of 
Bu&H and a catalytic amount of AIBN for OSh. Work-up and chromatography led to the isolation of a singk 
saturated ketone product in 55% yield. The compound displayed n.m.r. spectroscopic data which were 
consistent with the formation of a satmat& tricyctic d or 7-ring hetone, but did not u~~~ou~y distinguish 
be&v-n the 6.6.5-5 and the 5.756 ring fused tricycles. Accordingly, we prepared the crystalline 2,4- 
dinitrophenylhydraxone 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 &-anti-tranr 5.7.5~ring fused tricyclic ketone 6 Figure 1.6 The tricycle 6 is produced 
from 2 via a sequential 13-e&trig macrocyciisation followed by two successive 5-exe-trig transannuhtion 
processes involving tile rpdical in- 3 a& 4. 
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bSlU% i. Nm2. culykne oxide (37%): ii. LA& THF (98%): iii, NBS, m (46%): iv, Dcss-hiaah periodinane 

(96%); v. CHKHWBr (s6%): vi. Nal. &CO (94%); vii, W#C*HCH$H(O-)CH=CH2 (75%); viii, (cyc@tjpyt)- 
MsBr (8 1%); ix. znBr2. HBr (aq.) (65%): x. PCC (77%). 
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We next examined the radical cyclisation cltemisuy of the alkyl radical intermediate produced from the 
iodotrienone 7 .7 with a view to tlu synthesii of the corresponding angular 5.6.5~ring fused tricyck 10. To our 
surprise instead of leading to 10, tbc radical cyclisahn of 7 under similar conditions to those used to cyclise 1 
to 5, gave a 3: 1 mixtute of diasbaeoi of the cycl~lopeatatk (9: 33%) in addition to recovered 
starting material (23%). The formation of 9 from 7 takes place by way of an initial and unusual, 3-exe-trig 
cyclisation,8 wherein the equilibrk are no doubt driven by a following and rapid 5-e~trig cyclisation onto a 
reactive dknone ekctmpbote, viz 8 + 9. 

Finally, we have examined the synthesis and the radical cyclisation chemistry of the all-E-iodotetraenone 
11, as a prelude to studying the synthesis of the steroid ring system according to the principles presented in 
Scheme 1. The all-E-iodotetraenone 11 was synthesised using a sequence similar to that described for the 
synthesis of 1. Treatment of 11 with Bu3SnH-AJBN resulted in a clean nztion but only to the isolation of the 
17-ring product 12 of 17-e&0&g macrocyclisation; no evidence for the co-formation of polycyclic products 
resulting from subsequent radical uansannulation reactions could be accrued from this first model study. 

(11) WI 

Further detaikd studies am 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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