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We should like to describe here a new ring contraction of cyclobutyl ketones
to cyclopropyl ketones through probable intermediary formation of 1l-acyl cyclo-

butyl cations, and application of the reaction to the biogenetic-type syntheses

of AZ(S)’7(13)-illudadiene l}’z and Az(s)-7B-i11udenol 2 from 13-norproto-
3

37,
~

illudan-7-one

Bromination of cis-4,4,6-trimethyl-bicyclo[4.2.0]octan-2-one if with bromine

5546 (100%),

-~

(CC14, 0°) gave regioselectively 1B,3a- and 1B,3B-bromoketones
which on treatment with AgOAc in AcOH (120°, 6hr) afforded spiro[2.5]octenone
QF [57%; oil; nmr(CC14) 61.04 (2H, m, AA' of an AA' BB' system), 1.06 (6H, s),
1.28 (2H, m, BB'), 1.47 (3H, d, J=1.5Hz), 2.28 (2H, s), 5.50 (1H, m); ir(neat)
3070, 1708, 1655cm°1] and acetoxy ketone l} [28%; oil; nmr(CCl#) 61.03 (6H, s),
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1.95 (6H, s), 2.15 (4H, s), 2.56, 3.95 (each 2H, AZXZ t, J=7Hz)}; ir(neat) 1745,

1

1665, 1635cm ~]. The structure of 7 was acertained by leading § to 7 by heating

in AcOH (120°, 6hr; 100%), through a Michael type reaction. On bromination of
5,6

~

cis-6-methyl-bicyclo[4.2.0]octan-2~one ﬁ? (Brz, CC14, 0°), 3-bromoketone was

obtained (64%). Similar treatment of 2 with AgOAc in AcOH (120°, 6hr) afforded
spiro{2.5}octenone Lgs [40%; o0il; nmr(CC14) §1.02 (2H, m, AA' of an AA' BB’
system), 1.33 (2H, m, BB'), 1.49 (3H, broad s), 2.40 (4H, broad s), 5.16 (1H, m);
ir(neat) 3070, 1705cm'1] together with a substitution product 3-acetoxyketone lls

1

[47%; oil; ir(neat) 1755, 1720cm ~]. The new unusual rearrangement may be

explained by assuming primary formation of a-keto carbenium ion8 la, which
rearranges to l-acyl cyclobutyl cation lg via 1,3-hydride shift (Scheme I).
Bromination of d,1-13-norprotoilludan-7-one E'With Br2 in CCl4 (0°) afforded
an epimeric mixture of 7-keto-8-bromides 13 and 15 in 92% yield (lﬁ/l§=3/1, by
nmr) as crystals and repeated recrystallization (n-hexane) of the mixture
afforded pure 8a-bromide Lﬁs, mp 78~79°, The detailed conformation of 14 was
obtained by X-ray crystallographic analysisg (Fig. I). Conversion of 14 into nor-
illudane skeleton was achieved by treatment with AgOAc in AcOH (120°, 7hr) to

give the desired Az(s)~13-norilluden-7-one 16 in 47% yield. Similar treatment of

S

the mixture of 14 and 15 (14/15=3/1) gave the same result. 167; 0il; nmr(CCl 8

)
0.60, 1.56 (4H, m), 1.04, 1.15 (each 3H, s), 1.38 (3H, broad s, long range coup-

ling with C-9H, J9_12=2.5Hz), 2.02 (1H, q, 88H, Jg, o=13Hz, =14Hz), 2.16

I80-88
(2H, broad s, la and 18H), 2.55 (1H, q, 8oH, Jg _g=SHz, J =14Hz), 2.80 (1H,

1

8a- 88

broad m, 9-H); ir(neat) 1705cm” The nmr data10 suggested for 16 a partial con-

formation 16a with an axial C-9H. Methylenation of norilludenone 16 with ph;P=CH,

2(3),7(13)

(from ph3PCHsBr-tAmONa) in benzene (rt, 30min) furnished A -illudadiene

lf In 90% yield. 1; 0il; nmr(CC14) §0.20~1.25 (4H, m), 1.01, 1.10 (each 3H, s),

1.27 (3H, broad s), 4.35 (2H, m); ir(neat) 3080, 1645, 880cm_1. Finally
methylation of 16 with MeMgl in ether (0°, 30min and rt, lhr) afforded stereo-
selectively 42(3)_7g-i11udeno1 2° in 85% yield. 2; 0il; nmr(CC1,) 80.20~1.50
(4H, m), 1.05, 1.07, 1.15 (each 3H, s), 1.23 (3H, m); ir(neat) 3440cm™!. The B
orientation of the hydroxyl group of 2 was derived from the lanthanide induced

shift data, which indicated one of the C-8 proton with a large S11 value ex-
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hibits a large Jg_g valuel® of 11H: [Eu(fod) ;/2-0.294; 86(CC1,) 5.05 (S=8.8, 1H,

broad m, 9-H), 6.41 (S=17.3, 1H, q, J88-9=11Hz’ J8a-88=12Hz’ 88H), 7.10 (S=18.2,

1H, q, Jgq-9=6Hz, J =12Hz, 8aH)].

8a-88

4 RT3y, Ry,

§ R =(CHy),, R,=H,Br
H 8§ Ri=RyH,

2 R1=H2, R2=H,Br

11 Ry=Hy» Rp=H,0Ac

Ra 0 R o]
H —— + OAc
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