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M-The addition of linear steroidal dienones to dienes incapable of undergoing Dick-Alder reactions has been 
studied. Photocycloaddition of the steroid to the dienes yielded three [2+ 2]-adducts: a head-to-tail-trww4~5r% 
adduct and DUO epimeric head-to-tail-cls_4aja-adducts, thus maintaining the reglospecific addition found in dienone 
olefln cycloadditions, but losing the stereospecificity. 

Recently, we and others have described the regio- and 
stereospecific photocycloaddition of linear dicnones to 
various cyclic and acyclic olefins, e.g. l-2.’ The 
exclusive formation of only the tmns-isomer from the 
dienones may be contrasted to that of steroidal 3-keto-4 
ene enones which yield a mixture of cis- and tram- 
isomers.’ 

Attempted quenching of the cycloaddition reactions of 
the dknone kad to the discovery of the cycloaddition of 
the excite-d dknone to dienes. The photocycloaddition of 
dienone 3 to butadiene yielded the tmns-Diels-Alder 
adduct 4 as the major product, t?ether with sign&ant 
amounts of the ladder compound 5. There are few reports 
in the literature concern& the addition of excited enones 
to dknes. Cantrell has noted that the photocycloaddition 
of cyclohexenone and cyclopentenone to a variety of 
dknes gave almost exclusively [2 + a-addition, although 
the dienes studied were all capable of undergoing 
Diels-Alder [4 + Zlcycloadditions. Additionally, the reac- 
tion did not appear to be regiospecific since it formed a 
large number *of adducts whose structures were not 
determined. Cantrell, in the recent full report, has 
demonstrated that reduction of the isomeric mixture of 
cyclohexenonecyclopentadiene adducts lead to the isola- 
tion of a trons-fused adduct, which was identical to the 
trans-adduct formed from cyclohexenone and cyclopen- 
tene. However, it was not possible to determine whether 
the trans-adduct arose from the head-to-tail or the head- 

to-head adduct or a mixture of both.‘b Chapman has 
shown the addition of excited 4,4-dimethylcyclohexenone 
to isoprene and 2,3dimethylbutadiene gave regio- and 
stereospecific cis-[2 + 2]-adducts. Addition of the enone 
to 2,s - dimethyl - 2,4 - hexadiene also gave a 
[2+2]-adduct.’ Since it had already been demonstrated 
that dknes capabk of undergoing the Diels-Alder reaction 
&ave [4 t 2]-adducts with dienones,” we were interested 
in the photocycloaddition of steroidal dienones to dienes 
which, because of steric hindrance to the necessary 
s-&conformation, were incapable of undergoing the 
Diels-Alder reaction, and, particularly whether tram - 
[2 t 21 - adducts would be formed. 

The flrst system investigated was the photocycloaddi- 
tion of dienone 1 to the symmetrical diene, 2,5 - dimethyl - 
2,4 - hexadiene. This diene is not known to undergo 
Diels-Alder reactions without prior rearrangement.’ Ir- 
radiation of 1 in the presence of this diene gave a smooth 
and rapid conversion to four adducts. These adducts were 
separable by column chromatography and will be 
discussed in order of their elution. 

The tit compound eluted 6 was identified as a 
cis-fused [2 t 21- 4aJa - adduct. The physical properties 
of 6 showed an unconjugated CO at 1690 cm-’ which had 
previously been shown to be characteristic of cis-fused 
cyclobutanes.’ In support of this observation compound 6 
was stable to sodium methoxide in methanol. The NMR 
spectrum showed two vinyl Me groups and three olefinic 
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protons. Additionally, the spectrum in hexadeuterio- 
benzene showed the C - 48 - proton as a singlet indicating 
a head-to-tail adduct rather than a head-to-head adduct.’ 
The cyclobutane tertiary allylic proton resonated in 
CDtX at 3.176 (J = 11 Hz). This proton was consistently 
the farthest downfield of all the aliphatic protons, even 
farther downfield than the 4fi-hydrogen in the 4a,5@ - 
fruns - fused compound 8.’ 

Closely following 6 was another cis - 4o,Sa - [2 + 21 - 
adduct 7. The NMR again showed three vinyl protons and 
two olefinic Me groups. The spectrum run in hex- 
adeuteriobenzene possessed a singlet resonance for the C- 
4@hydrogen at 2486, indicating that 6 and 7 are epimeric 
at the vinylic cyclobutane carb0n.t The stereochemistry 
of the vinyl substituents on the cyclobutane ring was 
assigned on the basis of the ratio of 6 to 7 (1: 10). 
Molecular models indicate severe steric interaction of 
the substituted vinyl group with the steroidal axial 
hydrogens at C-l and C-9 in 6, and the absence of any 
appreciable steric interactions in 7 where the vinyl group 

tThe convention to denote epimeric stereochemistry in these 
adducts is to use a dotted line when the alkyl substitucnt projects 
under the steroid m-rings (endo) and a heavy solid line when the 
alkyl substitucnt projects away from the s:eroid ABrings (exe). 

1 

9(10%) 

projects away from the steroid. These assignments 
although plausible mechanistically have to be regarded as 
tentative in the absence of any more compelling evidence. 

Continued elution gave a mixture from which the 
rrans-fused compound could be isolated by crystalliza- 
tion. The IR showed the characteristically high absorption 
at 1725cm-’ for the cyclohexanone CO group in these 
compounds.” The mother liquor from 8 was shown by 
NMR to consist of a 1:2 mixture of 8 and its 
4/3,5/Sepimer 9. Sodium methoxide in methanol smoothly 
converted this mixture into 9 in virtually quantitative 
yield. The ORD showed the usual change from a strongly 
positive Cotton effect for 8 to a negative Cotton effect for 
9 upon epimerization.‘2 

A Cope reaction on 7 was attempted with the idea that 
the Pans, trans-cyclooctadiene 10 might close to give a 
ladder compound due to the extreme proximity of the two 
double bonds and the rigidity of the system.” However, 
refluxing a sample of 7 in a variety of solvents gave no 
reaction, until approx. 250“ where a slow cycloreversion 
to the starting dienone 1 occurred. 

The other non - Diels-Alder - 1,3 - diene studied was 4 - 
methyl - 1.3 - pentadiene.’ The photocycloaddition of 
Gdehydrotestosterone acetate 3 to this diene proceeded 
rapidly to yield four adducts. The adducts were isolated 
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12(14%) 

by column chromatography. The first adduct eluted was 
the cis - 4a,5a - 11 as indicated by an unconjugated CO 
group and a positive Cotton effect in ORD. The NMR 
spectrum demonstrated that a [2 + 2]-cycloaddition across 
the unsubstituted diene double bond had occurred since 
there were three olefinic protons and two vinyl Me 
groups. The spectrum in hexadeuteriobenzene moved the 
C - 4/3 - proton out of the methylene manifold to 2*556 
where it appeared a broadened doublet (Jt8Hz). 
Inspection of a model showed that the protons in the 
methylene group adjacent to C-4 form dihedral angles of 
W and !MY’, which indicates that the C-4 proton should 
couple strongly with one proton and weakly, or not at all, 
with the other. Thus demonstrating that 11 was a 
head-to-tail adduct.” Again the tertiary allylic cyc- 
lobutane proton resonated as a broad mukiplet centered at 
39336. 

The next compound eluted was the major cis - 4a,5a - 
epimer 12. Compound 12 showed a positive Cotton effect 
and an unconjugated CO in the IR tiwell as three olefinic 
protons and two vinyl Me groups in the NMR. The NMR 
spectrum of 12 in hexadeuteriobenzene demonstrated that 
12 was a head-t&ail adduct epimeric with 11. The C - 4/3 - 
proton appeared as a broadened doublet at 2.386 
(J = 6.5 Hz). Both 11 and 12 were stable to methanolic 
sodium methoxide and could be regenerated after 
reacetylation. 

The 4a,5/3 - thms - adduct 13 was eluted next. 
Compound 13 showed the typical CO absorption at 
1720cm-’ for Pans-fused compounds.‘9 The NMR 
spectrum showed two vinyl Me groups and three olefinic 
protons. The C+ proton in 13 appeared as a triplet 
(I=8 Hz) in hexadeuteriobenzene at 2.50& Molecular 
models indicate a dihedral angle of 180” and 25” between 
the C - 48 - proton and the adjacent methylene protons; 
indicating maximum coupling.” Compound 13 was rela- 
tively unstable and epimerized readily to the 4/3,5@ 
epimer 14. Repeated attempts at obtaining the ORD/CD 
spectrum of 13 resulted in obtaining only the spectrum of 
14. The isolation of a large amount of 14 was indicative of 
the instability of 13. Compound 14 was a glass and could 

not be induced to crystallize, although it analyzed 

11(2.7%) 
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14 (44%) 
13 (4.5%) 

correctly and possessed the appropriate spectral proper- 
ties. Additionally, 14 could be prepared from 13 with 
sodium methoxide in methanol; followed by reacetyla- 
tion. 

Compound 12 was irradiated in an attempt to close the 
two proximate double bonds in another attempt to form 
ladder compounds. Irradiation under a variety of sensit- 
ized and unsensitized conditions resulted either in 
recovery of 12 or complete degradation of the starting 
material. 

It was previously demonstrated that the photocycload- 
dition of excited steroidal linear dienones to non- 
symmetrical olefins gave only a single 4a,5/3 - Mans - 
isomer. Any accompanying c&isomer was found to be 
4/3&3, and attributable to epimerization of the truns- 
adduct.’ This is remarkable regio- and stereospecilicity 
for i photochemical cycloaddition. From the observed 
trans- product and the cycloaddition of the dienone to 
dienes, several points can be inferred about the excited 
dienone. Excitation of the dienone leads to twisting about 
the C-t, C-5 doubk bond; the olefinic hydrogen becoming 
pseudo+ in the process. The excited dienone can then 
either form a complex with an olefin and collapse directly 
to the trans-fused cyclobutane.” Alternatively, the 
excited dienone can add to an &fin to form a diradical 
which is suitably disposed to closure to the trans- 
cyclobutane. However, the rate or ring closure must be at 
least two orders of magnitude faster than rotation about 
the newly formed single bond between C-4 and the olefin 
to avoid formation of the cis-cyclobutanes. 

Since the two dienes studied are incapable of assuming 
the necessary pcis-conformation necessary for forming 
Diels-Alder adducts, they may be viewed as simple olelins 
with very strong electron donating groups. From the 
formation of only one transcyclobutane of the two 
possible head-to-tail adducts, the approach of the diene to 
the dienone is highly ordered, although this may be due to 
steric interactions of the diene with the steroid B-ring and 
the angular Me group. The approach of the excited 
dienone to the diene would be in a symmetric- 
antiaymmetric manner where one of the diene double 
bonds would be orthogonal to the plane of the steroid and 
the remainder of the diene above the plane of the steroid. 
Then a complex A could form (presumably an exiplex’) 
which could collapse to the Pang-product B. Additionally, 
due to the strong electron delocaliition properties of the 
tw@ kcipient ally1 radicals, a portion of A could leak to 
form an oriented diradical C where the radical derived 
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from the diene is still orthogonal to the plane of the 
steroid. The new~fomml bond in C could then rotate to 
form D where tho diene derived radical is parallel to the 
a-side of the steroid. At the same time, the indicated 
single bond in D could rotate, followed by ring closure to 
form the epimeric &-fused cyclobutanes E. Altema- 
tively, the dienone cad diene could.form the diradical C 
directly, which could collapse (C +B), or rotate and 
collapse to the observed products (C+D+E). Although 
the formation of only Vans-fused q&butanes from 
oldins as diverse as ethylene, cyclopentene, norbomene 
and ketene diethyl acetal argues for complex formation 
with collapse directly to products.ld 

The results obtained show that for the tirst time in 
dienone photocycloadditions with dienes, trans-fused 
cyclobutanes have been formed. The cycloadditions are 
regiospecific forming [2+ 21- head - to - tail adducts, but 
the stereospeciflc formation of only trans-fused [2+21- 
adducts has been lost. 

-AL. 

Gcncrol. Mps were taken on a Thomas-Hoover &i-Melt 
capillary apparatus and arl tmcorrected. IR spectra were run in 
KBr unless otherwise noted, and UV spectra were run in MeOH 
and are not reported if only n + n+ absorption were observed. A 
Varian Associates A-60 or HA-100 spectrophotometer was used to 
record spectra. AU spectra were run in CDCI, soIn, using TMS as 
an internal standard unless otherwise noted. ORD/CD curves 
were run on a Jasco ORDIUV.5 spectrometer. 

*A referee requested the m* and nn* absorptions of the 
dienone. The mr* abso~tion is at 282 nm (f 27OCG). The nn* is 
not resolved in methanol, aIthough ORD measurements indicate 
that it occurs around 360~01.” The W spectrum in benzene 
shows the nn* transition at 350~1 (e 90). 

e 

IrradMon of dimonc 1 with 2,3 - dimethyl - 24 - hexadienr 
The dienone 1 (10.0 g, 29.4 mmol)* was dissolved in 160 ml EtOAc 
and 35 ml 2.5 - dimethyl - 2,4 - hexadiene (Chemical Samples, 99%) 
added. A slow stream of argon was passed through the soIn while 
irradiating with a 450 W medium pressure mercury arc (Pyrex 
filter) for 11 hr. The solvent was removed under reduced pressure 
and the residue chromatographed on 15OOg of E. Merck silica. 

Elution with EtOAc-light petroleum (1:9) gave 437 mg 
(097 mmol, 396)‘of‘cis - [2+2] - adduct as a non-crystalline oil. 
Compound 6 e&bits: ycHq i775, 1690cm-‘; Nh& 8 6.04 (d, 
lH).J.71 (m, lH), 534(d, lfi), 3.16 (d, J = 11 Hz, lH), 1.8O@road 
s, 3H, vinyl -CH,), 1.65 (broad s, 3H, vinyl -CH,), 1.22 (s, 3H), 
0.97 (s, 3H). O+O (s. 3H), 0.70 (s, 3H); [C,D,] 5G-6.0 (m, 3H), 
3.14 (d. I = 11 Hz. 1H). 264 Is. 1H. 4&I-H). 1.69 (d, 3H. vinyl 
-CH,j, i.53 (d, 3H; vin;i -CH,j, i.2.5 is,‘3H); 0.94 (s; 3H), 0.85 is, 
3H), 0.61 (s, 3H); [a]:: = +76*6’+2.0” [C= 0.107% (CHCI,)]; 
[I$],~ +1757”, [I$],” ‘+631’, a = +I I; [g], tlO36”. a calcd. = 
+13. (Found: C, 80.24; H, 9.70. Calcd. for C,,,H.,O,: C, 79.95; H, 
9.39%). 

Continued elution gave an intermediate fraction of 47Omg 
containing both cis-isomers, followed by 3.51 g (7.8 mmol, 26%) 
of 7: m.p. 154-7” (ether-light petroleum); y 1780, 17OOcm-‘, 
NMR 6 5.67 (dd, J - 6.2 Hz, lH), 5~13-6@0 (m, 2H), 3.28 (d, 
J = 10.5 Hz, lH), 1.72 (d, J m 1 Hz, 3H, vinyl -CH,), 168 (d, 
J a I Hz, 3H, vinyl -CH,), I.02 (s, 3H), 0.97 (s, 3H), 0.95, (s, 
3H), 0.78 (s, 3H); [C,D.] 5.51 (dd, I = 6.2 Hz, IH), 5.17 (m, ZH), 
3.20 (d, J = 10.5 Hz, lH), 1.67 (d, J P 1 Hz, 3H), 1.53 (d, I a 1 Hz, 
3H), 1.11 (s, 3H), 098 (s, 3H), 0.83 (s, 3H), 0.67 (s, 3H); 
[a]: = t55.5’ [C-0.119% (CHCI,)]; [b],,, +2253”, [I$]% o”, 
[I#J]=~ -1352”, [&lm, o”, a = +36; [tl], +3988”, a calcd. = +49. 
(Found: C, 79.91; H, 9.36. C&d. for C,.&O,: C, 79.95; H, 
9.39%). 

Elution with EtOAc-light petroleum (15:85) gave a mixture of 
5.1s g of the mm-8 and its cis - 4/3,5fi - cpimer 9. Crystallization 
from ether gave 3.20 g (8.7 mmol, 29%) of the pure trons-isomer 8: 
m.p. 174-S”; ‘y 1770, 1725 cm-‘; NMR 6 6.08 (s, ZH, C-6.7 vinyl 
protons), 500 (d of m, J m 10 Hz, lH, trimethyl vinyl proton), 2.95 
(d, J = 10 Hz, lH, cyclobutanc proton), 240 (s, lH, MB-proton), 
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l-67 (broad s, 6H), 1.21 (s, 3H), 1.16 (s, 6H), 0.87 (s, 3H); [a] 
5.87 (q with secondary splitting, 2H, C-6,7), 5.09 (d of m, 
J m 10 Hz, lH, vinyl proton), 2.89 (d, I = 10 Hz, lH, cyclobutane 
proton), 2.62 (s, lH, C+proton), 1.62 (d, I - 1, 3H, vinyl 
methyl), 1.56 (d, J - 1, 3H, vinyl Me), 1.42 (s, 3H), 1.17 (s, 3H), 
0.93 (s, 3H), 0.78 (s, 3H); [ag - -73.J’ [C - I.03596 (CHCl,)]; 
]~I,I, +7931’, [61x.1 +4326”, [4lmn (Pa [dlaw -19828”, a - +278; 
[&,, +196480, a calcd. - +240 (Found: C, 79.87; H, 9.42. Calcd. 
for C&O,: C, 79.95; H, 9.39%). 

The NMR spectrum of the mother liquor residue from 8 
indicated a 1: 2 mixture of the trans-isomer and its epimer. The 
residue was dissolved in 175 ml MeOH and 3.0 g MeONa added. 
After stirring magnetically overnight, Xl0 ml of dil. HCI was added 
and the MeOH removed under reduced pressure to give 1*8g 
(2.8 mmol, 10%) of the cis -4&5/l - epimerj: m.p. IS>?‘; y 178$ 
17OOcm-‘. NMR 8 6.01 (dd. J - 10.2 Ht. 1H. C-7 uroton), 5.53 (d. 
J = 10Hz; lH, C-6 p;otdn), 5.38 (l&ad. d, i = IO’fiz, lti, 
vinyl-proton), 3.15 (d, J - 10 Hz, lH, cyclobutane proton), 1.73 (d, 
J p 1 Hz, vinyl-Me), 1.65 (d, J m 1 Hz, vinyl-methyl), I.16 (s, 3H), 
097 (s, 3H). 0.95 (s, 3H), 0.72 (s, 3H); [C&l 5.98 (dd, J - IO.2 Hz, 
lH), .548.(broad d, J = lOHz, lH), 5.38 (d with secondary 
sulittina. J m 10 Hz. 1H). 2.95 Id. .J - 10 Hz. lm. 2.52 (s. 1H. C- 
&-proton), 168 (d; J i i Hz, jI$, 1.58 (d, i P ihz, 3I$; l*lj (s, 
3H), l*oO (s, 3H), 0.82 (s, 3H), 0.63 (s, 3H); [a]:: = -64G’ 
[C = O*Ill% (CHCI,)]; [&]- -6129”. [&In. -1082”. a = -50; [g], 
-5227”. a calcd. = -64. (Found: C. 80.17; H, 9.45. Calcd. for 
C,H.,O,: C, 79.95; H, 9.39%). 

Elution with EtOAc-light petroleum (1: 1) gave back I.39 g 
(4.1 mmol, 14%) of starting dienone I. 

Attempled Cope reacGon with 7. A soln of 269mg of 7 was 
refluxed in toluene for 2Ohr. TLC and NMR examination 
indicated starting material remained accompanied by a trace of 
dienone. Equivalent results were obtained using xylene. However, 
when q esitylene was used as solvent, a smooth cycloreversion to 
starting dienone occurred and I1 1 mg of dicnone 1 was recovered 
upon thick layer chromatography. 

Inadiabon of 6-dehydrorestosterone acetate 3 with 4 - methyl - 
1,3 - pcntadimr A soln of 3 (10.0 g, 30.6 mmol) in 160 ml EtOAc 
and 25 ml 4 - methyl - 1J - pentadiene (Chemical Samples, 99%), 
was irradiated, under N,, with a 450 W medium pressure lamp 
(Pyrex filter) for 4.5 hr. The solvent was removed under reduced 
pressure and the residue chromatographed on 1400 g of E. Merck 
silica. 

Elution with EtOAc-light petroleum (1: 19) gave 335 mg 
(0.82 mmol, 2.7%) from which 240 mg of 11 could be crystallized: 
m.p. l&2” (MeOH); ma, 1730, 1695cm-‘; NMR 8 5.86 (dd, 
I =9, 2.5 Hz, lH, C-7), 5.32 (d, 2H, C6-H, J -9Hz, vinyl 
hydrogen), 4.76 (1, IH, C17a-H), 3.25 (broad m, lH, cyclobutane 
H), 2.01 (s, 3H, -OAc), 1.71 (broad s, 3H, vinyl Me), I.58 (broad s, 
3H, vinyl Me), 0.82 (s, 3H, Cl&Me), 0.72 (s, 3H, C19-Me); [C&l 
5.73 (dd, I - 9,2*5 Hz, IH, C7-H), 5.25 (d, 2H, C&H and vinyl-H), 
4.79 (1, IH, Cl7a-H), 1.73 (s, 3H, -OAc), 1.55 (s, 3H, vinyl Me), 
I.48 (s, 3H, vinyl methyl), 0.78 (s, 3H). 0.67 (s, 3H); [&I, t 1541”. 
[I$]~ o”, [I$]= -1067”, a = +26; [8], +2105”, a calcd. - +26. 
(Found: C, 78.84; H, 9.14. Calcd. for CnHwO,: C, 78.98; H, 
9.33%). 

Clo&ly following l&1*797 g (4.4 mmol, 14%) of 12 were eluted: 
m.p. 131-3” (MeOH-water), y 1745, 17OOcm-‘, NMR 6 5.64 (s, 
2H, C6, C7-H), 5.11 (d with secondary splitting, I m 8 Hz, vinyl 
-II), 4*61(t, lH, C17a-IQ 3.42 (broad m, cyclobutane-H), 2.03 (s, 
3H, -OAc), 168 (d, J 0 I Hz, 3H, vinyl -Me), 160 (d, I a 1 Hz, 
3H, vinyl -Me), 0.80 (s, 3H), 0.77 (s, 3H); [Cd&l 5.52 (s, 2H, 
C6,7-H), 5.16 (d, J ~8 Hz, vinyl -H), 4.75 (t, IH, Cl7a-H), 3.36 
(broad m, lH), 2.38 (d, J = 6.5 Hz, lH, 4B-H), 1.73 (s, 3H, -OAc), 
1.62 (d, / = 1 Hz, 3H, vinyl -Me), I46 (d, I = I Hz, 3H, vinyl 
-Me), 0.77 (s, 3H), 068 (s, 3H); (61= +2435’, [blrro +2269”, 
a = +2; [I?],, + 1200”, a calcd. = +I5 (Found: C, 78.91: H, 9.30. 
Calcd. for G,H,,O,: C, 7898; H, 9~33%). 

Compound 12 could be saponified with MeONa in MeOH and 
then reacetylated with pyridine+&O to reform 12. 

Elution with EtOAc-light petroleum (1:9) gave 561 mg 
(1~4mmol,4~5%) of 13: q .p. 101-f (MeOH); y 1735, 172Ocm-‘; 
tiMR 8 5.86 (dd, I = Il.2 Hz, IH, C7-H), 5.66 (d, I = I1 Hz, 
C&H). 5.23 Id with secondarv snlittinx. I a 8 Hz. IH. vinyl-H), 
4.65 (i, lH, C17a-H), 3.18 (t kih secondary splitting, .I sss Hi, 
1H, cyclobutane-H), 2.02 (s, 3H, -OAc), 16.5 (broad s, 3H, vinyl 
-CH,), l*J8 (d, I p 1 Hz, 3H, vinyl -Me), 0.83 (s, 3H), 0.70 (s, 3H); 
[C&l 5.92 
j Hz, 

(dd, IH), 5.49 (d, IH), 5-34 (d, lH),4.7S (t. lH), 3.18 (t, 
a 8 lH,cyclobutane-H), 2.50 (1, J - 8 Hz, lH, C-4@-H), I.77 

Is. 3H. -0Ac). 1.62 Ibroad s. 3H). 1.50 Id. lm 1H. 3H). 0.77 (s. 
&, 0160 (s, &f). Cimpouni 13 is very ie&itive Ad e&me& 
very readily. Despite repeated attempts to obtain its ORD and CD 
spectra, only the spectrum of the 4&58 - cis - isomer 14 was 
obtained. (Found: C, 79.80; H, 9.42. Calcd. for &H-O,: C, 7898; 
H, 9.33%). 

Continued elution gave 5*54g (13.6 mmol, 44%) of the 
Q&5/3-epimer 14 as a non-crystalline glass: yCHCI, 1740, 
1710 cm-‘; NMR 6 6.03 (dd, I = IO, 2 Hz, IH, C7-H), 568 (broad 
d. J 0 8, lH, vinyl -H), 5.35 (d, J - 10 Hz, lH, C&H), 3.56 (broad 
m. 1H. cvclobutane HI. 2.06 (s. 3H. 17B-OAc). 1.67 (s. 3H. vinvl 
-Me), -1ej8 (s, 3H, v&l -M$O.87 (s; 3H), 6;~72 (s,‘ &I),; .[I#]; 
-3632”, 163~*, -2ooo”, a = -16; [g],, = -2278”, a calcd. = -28. 
(Found: C, 78.73: H, 9.37. Calcd. for C,,H,,O,: C, 7898; H, 
9.33%). 

MeONa in MeOH cleaved the IZacetate in 13 to give the free 
alcohol which also could not be crystallized. Reacetylation with 
Ac&pyridine regenerated 14. 

Continued elution gave back 3&l g (35%) of starting dienone 3. 
Attempted ring-closure in 12. (a) A soln of 863mg of 12 in 

200 ml of acetone were irradiated for 6 br under N, with a 200 W 
medium pressure mercury arc (Pyrex Alter) at which TLC 
indicated no reaction had occurred and starting material was 
recovered. (b) 934mg of 12 was irradiated under N, in 3ooml 
EtOAc and IO ml pxylene with a 450 W medium pressure mercury 
arc (quartz fflter) for 2 hr. Thin layer examination indicated that 
the molecule had completely decomposed under irradiation. (c) 
The material from part a was dissolved in 300 ml of acetone and 
irradiated under N, for 2 br with 450 W mercury arc (Vycor filter). 
Under these conditions, the molecule was completely degraded. 
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