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8icyclo[3.2.l]octa-3,6-dien-2-ones photoisomerize to ketenes (J + 2; ,4 + 0): When the 

ketene is hfghly substituted, as in the octamethyl derivative ,$' or is unusually reactive, as 

in the chloroketene :), intramolecular cycloaddition (GZs + n2a) competes successfully with 

attack by external nucleophiles, giving tetracyclic cyclobutanones (z and &).. 

&& hu &S cl- bcl (ref 3) 

t D 5 D & 
To determine whether methylene analogs of these ketones would react similarly, we pre- 

pared and irradiated (ether, 45DW Hanovia lamp) trienes a. In each case the tetracyclic al- 

kene & was obtained in >g5% yield. Since the trienes exhibit x,_,,~~ in the region 244-250 nm the 

photoisomerizations proceeded more rapidly using Vycor rather than Corex filtered light. 

Triene z5 gave &, whose structure was proved by independent synthesis from 3 and methyl- 
* 

enetriphenylphosphorane (rt, 3 days, s. 100%). 
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Reduction of $ with LiAllL, gave a mixture of epimeric alcohols 2 (6 endo: 5 exo)6 which 

was dehydrated (3% HCl in 65% aq acetone, rt, 30 min) quantitatively to a. Irradiation gave 

QQ (see table for nmr.data). 

!, LiAlH4 gfp+ jj$ hv, & 

& H OH 

IkH & 
Reduction of ,@*-gave JJ6 which rearranged on dehydration (3% HCl in 65% aq acetone, rt, 

24 hr) to a mixture of &, and a (7:3, vpc separable).' Irradiation of & gave only &.a 

l/Q 11 & zx' 

Treatment of x2 and jj* sth methyllithium gave u and 8 respectively, which were de- 

hydrated (0.2-0.3% HCl in 65430% aq acetone, rt, 3 hr) to ,Qj and I_$ as shown in the scheme. 
9 

Irradiation of either $$ or ,& gave the same tetracyclic product &J(&, which was also synthe- 

sized from ,@* and methyllithium followed by dehydration. 
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Although we have no direct evidence, it seems likely that the photoisomerizations 

proceed via allene g. - Furthermore, the conversion 3 + & was sensitized by acetone, 

ing a triplet excited state reaction. 
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PMR Chemical Shift Data for x and r 

Cl C2 c3 c4 c5 C6 C7 

: 0.98 1.02 4.78,4.83 4.92,4.93c 1.72 7.70c 3.77 5.62' 0.98 0.90 1.55b 1.53b 1.38b 1.38b 

& 0.95 4.74,4.83 1.67b 1.8Zb 1.93 1.67b 1.37b 

ZQ 1.13 4.42,4.98 +-- aryl* 0.70 1.68b 1.57b 

IX 1.02 4.98,5.11 1.90b 1.68b 0.98 t- aryl - 

ZX 2.35d 4.62(m)d 1.68b 1.75b 0.95 1.55 1.55 

& 0.90 0.90 0.90 4.15 0.90 0.73 0.68 

% 0.74 1.05 0.90 4.13 0.98 0.72 O-69,0.72 

& 1.05 1.05 0.92 4.15 0.92 0.68 0.80 

g(e) 0.95 +-- aryl ---+ 4.57 1.07 0.82 0.80,0.87 

* For the data in this table, l and Q are numbered as follows: 
a 7 

C8a 

0.82,0.67 

0.83,0.70 

0.95,0.75 

0.95,1.13 

1.17,0.80 

0.95,0.82 

0.93 

1.11 

1.17 

1.18 

a With $i.&& the first chemical shift is for the methyl group exo to the 2-carbon bridge. 

b Broadened or quartets as a consequence of homoallyfic coupling. 

' Irradiation at 65.62 caused collapse to singlets of the doublets at 64.92 (?=2.OHz) and 

~1.70 (J=1.5Hz). 

d Irradiation at 64.62 sharpened the broad peak at 62.35. 
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