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Summary In abiogenetlcally patterned synthesis, treatment of the 

cycloocta-1,5-drene (3b) or its exo-methylene Isomer (41, with boron 

trlfluorlde etherate is shown to lead to A8(g)-capnellene (8). 

Capnellane 1s the generic name applied to the group of trlcycllc 

sesquiterpene alcohols (15 -e) and the hydrocarbon (21, isolated from the 

soft coral Capnella 1mbricata.lr2 - A(gr12)-Capnellene (2) is the presumed 

blosynthetlc precursor of the capnellenols (1). Although the biosynthetic 

origin of the parent hydrocarbon (2) 1s not known, it is almost certain that 

like the corresponding 'hirsutane' carbon framework rt 1s derived ultimately 

from humulene by a series of transannular reactions possibly involving a 

fused 5,8-membered carbocycllc system as a key lntermediate.3 Compelling 

support for this proposal came with the lsolatlon, in 1979 of a second 

sesqurterpene hydrocarbon from C. imbrlcata which was lsomeric with (2) and 

given the novel structure (3).4 We recently described the total synthesis of 

this novel hydrocarbon by a route which at the same time established its 

relative stereochemistry as shown in (3~)~ We now report the transannular 

cycllsatron of synthetic (3b), and of its exo-methylene isomer (41, to the 

capnellene carbon framework , which gives added support to the biosynthetic 

speculation discussed above. t 

' This work was first reported at the Seventh International Symposium on 

Synthesis in Organic Chemistry, Oxford, July 1981. 

991 



992 

Treatment of either of the hydrocarbons (3b) and (4) wrth boron 

trifluoride etherate in benzene under reflux for lhr. resulted In clean 

transannular cyclisation to one mayor new hydrocarbon (> 50%) accompanred by 

two minor isomerrc hydrocarbon products.6 The ma3or product was separated 

and purified by chromatography on silrca gel Impregnated with silver nitrate 

(15% w/w; petroleum ether eluant) and rdentlfled as the A*(g)-capnellene (8) 

from its n.m.r. spectral data, 60.94(Me), l.O3(Me), 1.1 (Me), 1.67 (:CMe), 

5.13 (:CH), GtcarbonI lS.lq, 25.6q, 29.7t, 30.7q, 31.3q, 39.4t, 40.3t, 

41.8, 43.6d, Sl.Ot, 52.8, 56.9d, 64.6d, 122.0d, 143.1p.p.m. The minor 

hydrocarbon products were not completely resolved in chromatography, but 

spectral data on partly separated materrals (> 75% resolved) establrshed that 

they were the A 6(10)-k0.83 (Me),0.97 (d,J_7,CHz, 1.02 (Me), 1.15 (Me)] and 

and Ag(lo)-[ 60.81 (Me), 1.09 (Me), 1.17 (Me), 1.61 (:CMe)] Isomers, (6) and 

(7) respectively of (8). We were unable to detect the presence of Ag(12)- 

capnellene (2) rn any of the hydrocarbon mixtures resulting from treatment of 

(3b) or (4) with boron trlfluorlde.7 

We assume that the isomerlc capnellenes (61, (7) and (8) result from 

the same carbocatron intermediate (viz 5) produced from transannular 

cyclrsation of (32) and (41, and that the ma3or b"(g)] capnellene product (8) 

arrses as a result of lsomerisation (in situ, and partly during chromatography) 

of the bridgehead capnellene (7). The g, anti, cls stereochemrstry assigned -- 

to (8) follows largely from comparison of proton and carbon n.m.r. shaft data 

with those reported for natural Ag(12)-capnellene. 

Further work 1s in hand to extend these transannular studies to related 

fused ring terpenolds. 
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