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FREE RADICAL REACTIONS IN SYNTHESIS. 

TOTAL SYNTHESIS OF ISOAMIJIOL. 

Gerald Pattenden*and Graeme M. Robertson 

Department of Chemistry, The University, Nottingham, NG7 2RD. 

Summary: The dolastane carbon framework present in 

isoamijiol(1) is elaborated from the enamine(5) using seven 

carbon-carbon bond forming reactions, four of which involve 

free radical intermediates. 

Illustrations of the use of free radical intermediates in the synthesis 

of both natural and non-natural organic compounds have burgeoned in recent 
1 

years. In this Letter we highlight further scope for the use of free. 

radicals by describing a total synthesis of the marine metabolite isoamijiol 

(l), starting from cyclopentanone, which uses seven carbon-carbon bond 

forming reactions, four of which involve free radical intermediates. 

Isoamijiol(1) is the principal secondary metabolite in the brown 

seaweed Dictyota linearis, where it co-occurs with amijiol(2a) and 

amijidictyol(2b);2 extracts of D.linearis are reported to show pronounced 

antimicrobial activity. A novel and unusual feature of isoamijiol is the 

presence of an bis-allylic alcohol unit associated with ring C; this 

feature is also found in capnellenediol(3)3 and the artolide lactone14).4 

Our overall strategy for the synthesis of the ('dolastane') carbon 

skeleton present in isoamijiol involved first elaboration of the 5,7-ring 

fused (A/B) portion by an intramolecular [2+2] photocycloaddition 

(viz 7-- 8)-intermolecular reductive coupling (viz 8-*10)- cyclobutane 

fragmentation (viz lO-cll) sequence, followed by annulation of ring C using 

intramolecular reductive coupling of the terminal acetylenic ketone inter- 

mediate (llb)(to 15). 

Thus, acylation of the enamine(5) derived from cyclopentanone, with 

4-methyl-4-pentanoyl chloride, 5 followed by hydrolysis, first gave the 

1,3-dione(6) as a pale yellow liquid, b.p. 77-9°C at O.lmm Hg. Treatment of 

the dione with tert-butyldimethylsilyl chloride in the presence of 

triethylamine then led to the silyl enol ether(7), present as a 3:2 mixture 

of exo- and endo-isomers. 
6 

Irradiation of (7) in hexane, through Pyrex 

filtered light from a 450 watt medium pressure lamp (8h), produced a single 
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