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A b s t r a c t  - The r c t r o a l d o l - a l d o l  i s o m e r i z a t l o n  o f  t he  e p i m e r l c  h y d r o x y k e t o -  
ne s  ~ and ~ was found to  y i e l d  p r e d o m i n a n t l y  4 and 6,  r e s p e c t i v e l y ,  under  
k i n e t i c  c o n d i t i o n s  in  t h e  p r e s e n c e  o f  c h e l a t i n g  l i t h i u m  c a t i o n s .  I n  h y d r o -  
x y l i c  medium 4 i s  t h e  p r e f e r r e d  k i n e t i c  p r o d u c t .  Under e q u i l i b r a t i o n  con-  
d i t i o n s  ~ aud -~  p r e d o m i n a t e .  

Our r e c e n t  s y n t h e s e s  o f  p s e u d o g u a i a n o l i d e s  2 

have  e s s e n t i a l l y  c e n t e r e d  about  t he  v e r s a t i l i t y  

o f  t he  i n t e r m e d i a t e  ~ ,  i n  which b o t h  t h e  t r a n s -  

f u s i o n  and t he  c o n f i g u r a t i o n  a t  C-4 a r e  f i r m l y  

e s t a b l i s h e d  3. Th i s  t r a n s - f u s e d  d l k e t o n e  i s  ob-  

t a i n e d  from 2 - m e t h y l c y c l o p e n t e n o n e  (5 s t e p  s e -  

quence ,  61 g o v e r a l l  y i e l d ) ,  v i a  t he  c o r r e s -  

pond ing  c i s - f u s e d  d l a s t e r e o l s o m e r  2 4.  

THPO TH 
± 2__ 

Bn r o u t e  to  t he  p s e u d o g u a i a n o l i d e s  t he  n e c e s s a -  

ry  o n e - c a r b o n  u u l t  a t  C-IO was i n t r o d u c e d  by a 

chemoselective W i t t i g  reaction (i.e., ~ to  -51. 

Al though  t h e  n a t u r a l l y  o c c u r r i n g  p s e u d o g u a i a n o -  

l i d e s  c a r r y  a 5-~ a n g u l a r  methyl  g roup ,  f o r  

r e a s o n s  o f  c o n s i s t e n c y  in  t he  s u b s e q u e n t  d i s -  

cussion, 5 and 6 are represented here in the 
w 

e n a n t i o m e r i c  c o n f i g u r a t i o n .  As s e v e r a l  p seudo-  

g u a i a n o l i d e s  p o s s e s s  a 4 - h y d r o x y l  group c l s  

oriented (B in natural series) with the angular 

methy l  s u b s t i t u e n t  ( i . e ,  6)  we dec ided  to e x a -  

mine t h e  p o s s i b i l i t y  o f  d i r e c t  i n v e r s i o n  a t  C-4 

v i a  r e t r o a l d o l - a l d o l  type  i s o ~ e r i z a t i o n  o f  hy-  

d r o x y k e t o u e s  such  as  3 and 5. From a more fun -  

damental point of view we also wanted to have 

access to the four possible isomers of the sys- 

tem, i.e., 3-6. We now report on some inte -/ 

r e s t i n g  r e s u l t s  o f  t he  b a s e  induced  i s o m e r i z a -  

t l o n  o f  3 and 5 ,  and d e s c r i b e  s y n t h e s e s  o f  t h e i r  

4 and 6.  C-4 epimers -- 

H H 
3 5-- 

H H 

I n  ana logy  w i t h  t he  s y n t h e s i s  of  5 4m.p. 66-  

68"C) 5,  t he  c l s - f u s e d  i somer  3 (m.p.  39-43"C) 

i s  o b t a i n e d  from d l k e t o n e  2 v i a  c h e m o s e l e c t i v e  

W i t t i g  r e a c t i o n  4 m e t h y l e n e t r i p h e n y l p h o s p h o r a n e ,  

THF; 77 % yield) 6, followed by h y d r o l y s i s  (py -  

ridlnlum p-toluenesulfonate, EtOH~ 700C; 80 Z 

y i e l d ) .  Both ~ and -5 were s u b j e c t e d  to  d i f f e -  

r e n t  basic conditions : 0.2 Z methanolic NaOH 

40.135 molar conc.) at reflux for 16 h; 5 % a- 

queous KOH-THF ( 1 : 2 ,  7 .3  10 -2  mola r  c o n c . )  a t  

r . t .  fo r  30 min;  sodium h y d r i d e  41 e q u i v ;  50 % 

s u s p e n s i o n  in  o i l )  in  THF 45.O 10 -2  molar  c o n t . )  
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at  r . t . ;  l i t h i u m  d i i sop ropy lamlde  ( I  equiv)  in  

THF a t  v a r i o u s  t empe ra t u r e s ,  fo l lowed by quen- 

ch ing  wi th  NH4C1. Af t e r  e x t r a c t i v e  work-up the  

ob t a ined  mix tu res  were analyzed by VPC and IH 

NMR s p e c t r o s c o p y .  In  a l l  c a se s  more than 90 Z 

of  the p roduc t s  formed c o n s i s t e d  of  the four  

i somers  ~ - 6  ( t a b l e ) .  

Pure c i s - f u s e d  hydroazulenone ~ was i s o l a t e d  

from the mix ture  ob ta ined  from 3 (KOH, aq THF; 

e n t r y  3; 66 % i s o l a t e d  y i e l d ) .  The t r a n s - f u s c d  

isomer 6 was ob ta ined  from ~ ( e n t r y  7) in  poor  

y i e l d .  Both d l a s t e r e o i s o m e r s  4 and 6 were 

s t r u c t u r a l l y  i d e n t i f i e d  on s p e c t r o s c o p i c  7 and 

chemical  grounds : o x i d a t i o n  of  ~ ( C o l l l n s ,  90 

% yield) led to  d ike tone  ~, identical with the 

oxidation ~roduct of 3 and different from dike- 

tone 8, which was similarily obtained from eno- 

ne 5. 

0 

2 _8 

We assume t h a t ,  when e i t h e r  3 o r  5 are  t r e a -  

ted wi th  methanol ic  NaOH ( e n t r i e s  1 and 2) ,  e -  

q u i l i b r i u m  i s  reached s ince  a lmost  i d e n t i c a l  

r a t i o s  ( w i t h i n  the exper imen ta l  e r r o r  of  VPC a-  

n a l y s l s )  of  the four  i somers  a re  observed  in 

both  c a s e s .  C i s -  and t r a n s - f u s e d  compounds are  

formed in  n e a r l y  equal  amounts,  ~ and, to a 

somewhat l e s s e r  e x t e n t ,  ~ be ing  the most s t a b l e  

i somers .  In  c o n t r a s t  to  t h i s ,  our  e a r l i e r  ob-  

s e r v a t i o n  i s  wor th  men t ion ing ;  e p i m e r i z a t i o n  of  

2 a t  C-1 (NaOH, 8eOH, r . t . ,  48 h) leads  to an 

e q u i l i b r i u m  in f avo r  of  the t r a n s - f u s e d  isomer 

( r a t i o  ~ : ~  = 85:15) 3a. This  s t r o n g l y  s u g g e s t s  

t h a t  in the l a t t e r  exper iment  the endo o r i e n t a -  

t i o n  of the bulky e t h e r  group a t  C-4 in 2 i s  de- 

t e rmin ing  f o r  the p r e f e r r e d  fo rmat ion  o f  t r a n s -  

fused d ike tone  18 . 

From the above expe r imen ta l  r e s u l t s  i t  i s  

c l e a r  t h a t ,  f o r  the  purpose  of  s p e c i f i c  i n v e r -  

s i on  a t  C-4 w i thou t  concomi t t an t  " e p l m e r i z a t l o n "  

a t  C-5 ( thus  3 + 4, and 5 ~ 6 ) ,  one should  have 

r e cou r se  to k i n e t i c  c o n t r o l .  Examinat ion of  

the p o s s i b l e  t r a n s i t i o n  s t a t e s  f o r  a ldo l  r e a c -  

t i o n  (scheme) r e v e a l s  t h a t ,  whereas t h e r e  i s  

only  one p o s s i b i l i t y  f o r  the  fo rma t ion  of  t r a n s -  

fused compounds ( i . e . ,  5 a  f o r  5; 6a f o r  6 ) ,  two 

p o s s i b i l i t i e s  e x i s t  f o r  the c o r r e s p o n d i n g  c i s -  

fused p roduc t s  ( i . e . ,  3a and 3b f o r  3; 4a and 

4b  f o r  4 ) ;  one would expe c t ,  however,  t r a n s i -  

t i o n  s t a t e s  3a and 4a to  be d i s f a v o r e d  due to 

e n d o - c h a r a c t e r  of  the sys tems ( i . e . ,  C-2 i s  

a x i a l l y  o r i e n t e d  on the 7-membered c h a l r - l i k e  

r i n g ) .  Comparison o f  the  t r a n s i t i o n  s t a t e s  3b  

and 4b f u r t h e r  r e v e a l s  the p resence  of  a syn-  

d i a x i a l  i n t e r a c t i o n  between O a t  C-4 and C-10 

in the f i v e  membered r i n g  of  3b;  t h u s ,  the 

" t h r e o " - t r a n s l t i o n  s t a t e  4b i s  expected to  be 

the favored one in the c i s - f u s e d  s e r i e s .  In  

the t r a n s - f u s e d  s e r i e s ,  d e s t a b i l l z a t l o n  of  the 

t r a n s i t i o n  s t a t e  5 a b y  the a x i a l  p o s i t i o n  o f  

the deve lop ing  (C-4)-oxygen bond should  a l s o  

f avo r  the " t h r e o " - t r a n s l t i o n  s t a t e  6a. The 

somewhat unexpected  fo rma t ion  o f  l a rge  amounts 

Table 

Entry  S t a r t .  
prod.  

Reac t ion  c o n d i t i o n s  % formed (VPC) 

3 4 5 6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

5 

3 

3 

5 

3 

5 

3 

5 
w 

3 

5 

NaOH, MeOH~ AT, 16 h 

i b i d .  

KOH, H20-THF, r . t . ,  30 min 

NaH, THF, r . t . ,  45 min 

i b i d . ,  15 min 

LDA, THF, from -78"C to  r . t .  over  3 h 

i b i d .  

LDA, THF, r.t., 5 min 

LDA, THF, added at -20*C, 18 h at O°C 

LDA, THF, r.t., 24 h 

ibid. 

7 40 33 17 

7 43 35 14 

14 72 I 6 

20 73 2 4 

Io 31 44 15 

15 45 4 27 

9 25 7 -  57 

19 65 3 13 

8 25 9 58 

9 41 34 15 

I0 36 40 15 
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SCHEHE 

3~a 4~a 
ci~s-fused end.~o t r a n s i t i o n  s t a t e s  

7-membered r i n g  in quas i  ~9-form 

(C-2 i s  a x i a l  on 7 - r i ng )  

H 

3~b 4b 
c i s - f u s e d  exo t r a n s i t i o n  s t a t e s  

7-membered r i n g  in  quas i  C2-form 

(C-2 i s  e q u a t o r i a l  on 7 - r i ng )  

boH .~ HH 

5a 6a (~  : 7-r ing residue 

t r a n s - f u s e d  t r a n s i t i o n  s t a t e s  

7-membered r ing  in quas i  C9-form 

(C-2 i s  e q u a t o r i a l  on 7 - r i n g )  

of  c i s - f u s e d  4 under thermodynamic c o n t r o l  i s  

i n d i c a t i v e  f o r  a p r e f e r r e d  c i s - f u s i o n  ( a t  

l e a s t  when the h~droxyl a t  C-4 i s  e x o - o r i e n -  

ted) in  these  perhydroazulene  systemS; conse -  

quen t l y ,  in  the absence of  c h e l a t i n g  c a t i o n s ,  

the  t r a n s i t i o n  s t a t e  4bbmight wel l  be the ove r -  
9 a l l - f a v o r e d  one . 

C o n s i s t e n t  wi th  the above r a t i o n a l e  we 

found t h a t .  when 3 was t r e a t e d  wi th  goH in 

aqueous THF ( r . t . ,  30 min) ,  i t s  C-4 e p i m e r ~  

was predominant ly  formed (> 70 Z).  The c o r -  

responding  t r a n s - f u s e d  ~ ,  however, did not  r e -  

ac t  under the same c o n d i t i o n s  and was r eco-  

vered unchanged. 

S e l e c t i v e  i n v e r s i o n  a t  C-4 ( i . e . ,  3 + 4; 

+ 6)  was ob ta ined  when us ing  LDA as a base .  

Both 3 and 5 led to the predominant  format ion  

of  ~ and 6 ,  r e s p e c t i v e l y ,  when t r e a t e d  wi th  

LDA (from -78"C to r . t .  over  3 h; e n t r i e s  6 

and 7).  This  '*memory-effect" may be r a t i o n a -  

l l zed  as  fo l lows  : a f t e r  a lkoxlde  fo rmat ion  

and r e t r o a l d o l  r e a c t i o n  of  3 and ~,  the t r a n -  

s i t i o n  s t a t e s  4_~b and 6~a, r e s p e c t i v e l y ,  are  

formed, be fo re  any s u b s t a n t i a l  change in con- 

fo rmat ion  ( r e o r i e n t a t i o n  of  the aldehyde s i d e -  

chain  wi th  r e s p e c t  to the plane of  the eno la t e  

an ion ) ,  as r equ i r ed  f o r  " e p i m e r l z a t i o n "  a t  

C-5, can ~ake p lace .  Since a l igand  a s s o c i a -  

t i on  of  the two oxygens wi th  the l i t h i u m  ca-  

t ion  would r e t a r d  complete e q u i l i b r a t i o n  to 

the four  i somers ,  an even more pronounced k i n e -  

t i c  s t e r e o s e l e c t i o n  can be expected when u s i n g  

s h o r t  r e a c t i o n  t imes a n d / o r  lower r e a c t i o n  tem- 

p e r a t u r e s .  In p r a c t i c e ,  t h i s  a l s o  proved to be 

the case : when 3 was t r e a t e d  wi th  LDA fo r  5 mln 

( en t ry  8) 65 I of  4 was formed, whi le  r e a c t i o n  

of  5 wi th  LDA a t  O'C ( e n t r y  9) (no  s u b s t a n t l a l  

r e a c t i o n  was found a t  -20"C) r e s u l t e d  in 58 Z 

format ion of  6. I n t e r e s t i n g l y ,  when the r e a c -  

t i o n  on 3 was i n t e r r u p t e d  a f t e r  45 rain a lmost  

equal  r a t i o s  of  4 and 6 were found (3 :4 :5 :6  = 

12:40:12:36,  r e s p e c t i v e l y ) ,  s u g g e s t i n g  s i m i l a r  

energy c on t e n t s  fo r  4b and 6a when bounded by 

the l i t h i u m  c a t i o n .  This  r e p r e s e n t s  a second 

k i n e t i c  s t age  in the r e a c t i o n  which i s  c l e a r l y  

shown by the time dependent r a t i o  of  6 formed 

upon r e a c t i o n  of  3 wi th  LDA ( r . t . ,  THF) : 

13 % (5 min),  37 g (45 min) and 15 l (24 h r ) .  

Upon prolonged r e a c t i o n  t imes (> 24 h a t  r . t . )  

the s t e r e o c h e m i c s l  r e s u l t  becomes c o n s i s t e n t  

with thermodynamic c o n t r o l  fo r  the fo rmat ion  of  

a lkoxide c h e l a t e s ,  and s i m i l a r  r a t i o s  are  ob-  

t a ined ,  both when s t a r t i n g  from 3 and 5 ( e n -  

t r i e s  10 and 11). • 

In the case  of  l e s s  t i gh tened  t r a n s i t i o n -  
+ 

s t a t e  complexes ( e . g . ,  Na ) ,  r e a c t i o n  of  3 

with NaH (en t ry  4) leads  to the expected p r e -  

f e r r ed  format ion  of  ~ (vide s u p r a ) ;  product  

under the same bas ic  c o n d i t i o n s  (15 min) y i e l d s  

a l so  predominant ly  product  4 ( r a t i o  4:6 = 
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32:15) due to the r ap id  d i s s o c i a t i o n  of the p r i -  

mary formed 6a and f u r t h e r  r e o r g a n i z a t i o n  to 

the  vreferred transition s t a t e  4b. 

~9- X :OH,Y=H 
10 Y=OH,XfH 

The t e t r a s u b s t l t u t e d  o l e f i n  9 (m.p. 81-82~C), 

ob t a ined  from 3 v i a  t r ea tmen t  wi th  p rehydroge-  

ha ted  pa l lad lum on carbon (10 % MeOH, 30 min; 

56 % isolated yleld) IO was also subjected to 

isomerizatlon; an equilibrium mixture of 9 and 

1011 (ratio 1:2) was obtained when either of 

both  p roduc t s  was t r e a t e d  w i th  methanol lc  NaOH 

(48 h, r . t . )  or  THF-aqueous KOH (4 h 30, r . t . ) .  

EXPERIMENTAL SECTION 

The m.ps .  are  u n c o r r e c t e d .  The NMR s p e c t r a  
were recorded a t  360 MHz (WH-Brucker) in  CDC13 
wi th  TMS as i n t e r n a l  s t a n d a r d ,  Chemical s h i f t s  
are  expres sed  in  ppm. The IR s p e c t r a  were r e -  
corded in CCI 4. 

The VPC ana ly se s  were performed on c a p i l l a r y  
coltmms (20 m x 0 .5  mm I .D°)  p r e t r e a t e d  by h igh  
tempera ture  s i l y l a t i o n  (HTS) and coated  wi th  
OV-I (dr 0 .3  ~m) 12. The u n d e r l v a t i z e d  compounds 
were in t roduced  i n t o  the column v i a  a co ld  on- 
column i n j e c t o r  device (Car lo  Erba 4160).  Af t e r  
i n j e c t i o n  of  the sample a t  a column t empera tu re  
of  40"C, the t empera ture  was programmed to 120 ° 
C a t  20°C mln-1) 

IH NMR s p e c t r a l  da ta  : 3 : 1 .27 (3H, s ) ,  
4.02 (1H, ~ t ,  Z3J = 9.4 Hz~, 5 . ~  and 4.93 (2Hi; 
4 : 1.21 (3H, s t ,  4.36 (1H, dd, J = 8.0 and 
TO.O Hz), 4.91 and 4.76 (2H); 5 : 0.91 (3H, s ) ,  
4.24 (1H, dd, 3j = 1.2 and 6.0--Hz), 5.03 and 
4.86 (2Hi; 6 : 0.96 (3H, s ) ,  4.22 (1H, broad t ,  
3j . 9 Hz),--5.O5 and 4.85 (2H); 7 : 1.32 (3H, s ) ,  
4.95 (2Hi; fo r  8 : 1.16 (3H, s t ,  5.11 and 4.86 
(2H); 9 : 1.24 ~3H, s ) ,  1.74 (3H, s ) ,  4.13 (1H, 
s ) ;  f o r  10 : 1.15 (3H, s ) ,  1.67 (3H, s t ,  4.12 
(IH, ddd~'-3J = 10.8,  6.8 and 3.2 Hz). 
IR s p e c t r a l  da ta  : 3 :. 3550, 3080, 2950, 1685, 
1640, 1460, 1235, ~ 9 0 ,  900 cm-1; ~ : 3600, 
3500 ( b r ) ,  3080, 2950, 1685, 1640, 1440, 1370, 
1320, 1275, 1070, 900 cm-1; 9 : 3620, 3500 ( b r ) ,  
2950, 1690, 1455, 1235, 1060--cm-1; 10 : 3580, 
3500 ( b r ) ,  2950, 1690, 1090 cm -1 .  - -  
MS s p e c t r a l  data  : 3 : m/z 195 (6) ,  194 (M,6), 
179 (16), 161 (20),--150 (30), 137 (65), 55 
(100); 5 : m/z 195 (4), 194 (M, 15), 177 (12), 
161 (8), 150 (35), 137 (I00), 55 (62); I0 : 
m/z 194 (M, 14), 176 (421, 161 (48), 12"3-(I00). 

Isomerization procedures 
Procedure with NdOH-MeOH (entries 1,2). 

A s o l u t i o n  of the hydroxy-ketone (~, ~ or 9; 
90 mg) in O.2 % methanolic NaOH (3 ml) was 
stirred at reflux for 16 h under nitrogen. Af- 
ter removal of the solvent under reduced pres- 
sure, the residue was taken up in water and ex- 
tracted with ether. The combined extracts were 
washed with saturated brine and dried over 
MgSO 4. The solvent was removed from the fil- 
tered solution on a rotary evaporator and the 

residual oil analyzed by VPC. 
P~ocedwee u~th KOH-THF (entry 3). 

A solution of the hydroxy-ketone (~, ~ or 9; 
80 mg) in THF (4 ml) and 5 % aqueous KOH (7 ml) 
was stirred for 30 min at r.t. After extraction 
with  e t h e r ,  the  combined e x t r a c t s  were washed 
with saturated brine and dried over MgSO4. The 
solvent was removed from the filtered solution 
on a rotary evaporator and the residual oil a s 
nalyzed by VPC. 

Procedure with Natt-THF ( e n t r i e s  4, 5) .  
To a suspension of NaH (50 % in oil; 24 mg) in 
THF (10 ml) was added a t  r . t .  a s o l u t i o n  of  the 
hydroxy-ke tone  (~ o r  ~;  97 mg, 0 .5  mmol) in THF 
(1.5 ml ) .  The r e a c t i o n  mixture  was worked up 
by p o u r i n g  i t  i n t o  a s a t u r a t e d  NH4CI s o l u t i o n  
and e x t r a c t i o n  wi th  e t h y l  a c e t a t e .  The e x t r a c t  
was d r i ed  over  Mg$04, f i l t e r e d  and analyzed by 
VPC. 

Procedure with LDA-THF ( e n t r i e s  I0, II). 
To a solution of d l i s o p r o p y l  amine (0.043 ml, 
O.31 mmol) in  THF (6 ml) was added a t  O°C a so -  
l u t i o n  of  n-BuLl in hexane (0.194 ml of  a 1.6 N 
solution). After 5 min the mixture  was brought 
to  r . t .  and t r e a t e d  wi th  a s o l u t i o n  of  the hy-  
droxy-ketone (~ or ~; 60 mE, O.31 mmolt in THF 
(1.1 mol) .  Work-up was achieved as in the p r e -  
v ious  p rocedu re .  

t-B-Hydro~-c-?-methyZ-2-~thylene-r-IH-bi- 
cyc ~o 15.3.01 decan-e-one (~) . 
To a suspension of methylene trlphenylphospho- 
rane (from 15.7 g, 44.0 mmol of methyltriphe- 
nylphosphonlum bromide and 27.5 ml of 1.6 M n. 
butylllthlum-hexane solution) in THF (60 mlt 
was added a solution of dlketone 2 (4.1 g, 14.8 
Hnolt in THF (20 ml). After 30 min the reac- 
tion mixture  was poured i n t o  a s a t u r a t e d  NH4CI 
solution. After extraction with ether, the ex- 
tracts were washed with saturated brine, dried 
over  MgS04, and, a f t e r  f i l t r a t i o n ,  c o n c e n t r a t e d  
on a r o t a r y  e v a p o r a t o r .  The r e s i d u a l  o i l  was 
chromatograpbed on silica gel using IO % ether- 
hexane as eluent, yieldlng t-8-(2'-tetrahydro- 

~y ranyloxyt-c-7-methyl-2-methylene-r-lH-bicyclo 5.3.0ldecan-6-one as an oil (3.2 g, 77 %). 
A solution of this ether (3.2 g, II.5 mol) and 
p y r i d l n i u m  p - t o l u e n e s u l f o n a t e  (200 mE) in  EtOH 
(100 ml) was hea ted  for  3 h a t  65-70°C. Af te r  
concentration and addition of  hexane, the pre- 
cipitate was removed by f i l t r a t i o n  and the f i l -  
t r a t e  c o n c e n t r a t e d  on a r o t a r y  e v a p o r a t o r .  The 
r e s i d u a l  o i l  was chromatographed on s i l i c a  gel  
u s ing  e t h e r - h e x a n e  as e l u e n t .  The a l coho l  
(1 .8  g, 9.2 mmol) was obta ined  as a whi te  c r y s -  
t a l l i n e  s o l i d  (m.p. 39-43°C; 80 %). 

c-B-Hydrozy-c-7-methyZ-2-meth~lene-r-IH-b~- 
cyclolS.3.01decan-6-one {4). 
The r e s i d u a l  o i l ,  ob ta ined  from the i s o m e r i z a -  
t l o n  wi th  KOH-THF, was chromatographed on s i l i -  
ca gel with ether-hexane as eluent (gradient e- 
lution) yielding ~ as an oll (66 Z isolated 
yieldt. 

c-8-Hydrox~-t-?-meth~l-2-meth~lene-r-IH-bi- 
cyclol5.3.01decan-6-one (~). 
From the corresponding t e t r ahydropyrany loxy  de- 
rivative (see ref. 3at by hydrolysis with pyri- 
dinlum p-toluenesulfonate; after purification 
on silica gel (ether-hexane) 5 is obtained as 
a white crystalline solid (m.p. 66-68°C). 

t-8-Hydromy-t-7-methyZ-2-methylene-r-lH-bi- 
cyclol5.3.01decan-6-one (~). 
To a solution of LDA (from 25.2 mg dilsopropyl- 
amine and O.15 ml of 1.6 M n-butyllithium-hexa- 
ne solution) in THF (I ml) was added at -78°C 
a solution of 5 (50 mg, 0.25 m~ol) in THF (I ml). 
The mixture was stirred at -78°C for 1 b, gra- 
dually warmed to r.t. over 2 h, and poured into 
a saturated NH4CI solution. After extraction 
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wi th  e t h e r ,  t he  e x t r a c t s  were washed wi th  1 Z  
HC1 s o l u t i o n ,  water and b r i n e .  A f t e r  d r y i n g  
on HgSO 4, the  f i l t e r e d  s o l u t i o n  was concen-  
t r a t e d  i n  vacuo and y i e l d e d  46 mg of  an o i l ,  
which was ch romatographed  on s i l i c a  ge l  u s i n g  
me thy lene  c h l o r i d e - e t h e r  (2 :1 )  as  e l u e n t .  Due 
to t he  d i f f l c u l t y  o f  t he  s e p a r a t i o n  a poor 
yield o f  pure  ~ ( s e m i - s o l i d ) w a s  o b t a i n e d  (ca  
10 mg, 20 g).  

2, t-7-D~methyZ-r-8-hydroz~lbicycZolg.3.0 I 
d~e-Ij2-en-6-one (9). 
To a s o l u t i o n  o f  3--(450 mg, 2 .3  mmol) in  me tha -  
nol  (12 ml) was a~ded 10 g Pd on C 450 mg). 
The m i x t u r e  was s t i r r e d  under  hydrogen a t mos -  
phere  f o r  30 min,  f i l t e r e d  and c o n c e n t r a t e d  i n  
vecuo .  The r e s i d u a l  o11 was chromatographed 
on silica ge l  w i th  e t h e r - h e x a n e  as  eluent 
yielding~as a crystalllne compound (m.p. 81- 
82.5"C; 250 mg (55 l y i e l d ) .  
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