
Tetrahedron Letters No. 33, PP 3039 -3042. 
@hrgamon PIWE Ltd. 1978. Printed ih Great Britsin. 
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In the course of our study of chemical reactivities of polycyclic com- 

pounds, an intramolecular ring closure of e,exo,endo-tetracyclot5.4.0.02'5. -- 

08'11]undeca-3,9-dien-6-01 (&) into a cage molecule, &-pentacyclo(5.4.0.02'6. 

03'g.05'8]undec-10-en-4-ol (Z-OH), was observed on pyrolytic condition. In this 

communication, we wish to report acetolyses of its tosylate (z-OTs), which is a 

considerably interesting system since it is not only a highly strained cage 

compound' but also a precursor of (CH)ll+ ion, 
2 
and of its saturated analogue, 

$OTs. 

A solution of tetracyclic alcohol t3 (200 mg) in n-hexane (6 ml) was 

pyrolyzed at 320-330 OC under nitrogen atmosphere. The pyrolysate was crystal- 

lized from n-pentane to give white needles (50 mg, 25%); mp 100-101 'C; nmr 

(CDC13) 6 6.53-5.90 (m, 2H, vinyl), 3.98 (br.s, lH, methine), 3.60-2.90 (m, 2H), 

2.80 (m, lH), 2.65-1.90 (m, 4H), 1.80 (m, 1H) and 1.70 (s, lH, -OH). Anal. Calcd 

for CllH120: C, 82.46; H, 7.55. Found: C, 82.58: H, 7.59. 

The alcohol (.$-OH) was saturated by catalytic hydrogenation, followed 

<-OH 3-OH 4 
s ?4 

2-OTs 3-OTs s s 
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by chromium trioxide oxidation to give ketone $ whose structure had previously 

been reported. 
4 

The anti orientation of the hydroxyl group in :-OH was proved 

by a stereospecific reduction (78%) of t to Z-OH with sodium borohydride. 5 The 

alcohols ($-OH and :-OH) were converted to their corresponding tosylates (2-OTs, 
'L 

mp 83-85 OC and z-OTs, mp 48-49 "C) in the usual fashion. 
6 
The acetolysis rates 

were measured by IN absorbance method7 displaying nice first-order behavior. 

The kinetic data are listed in Table I with literature values for related com- 

pounds. 

Pentacyclic tosylates, 'L 2-OTs and 3-OTs, undergo acetolysis at a rate 50- 
,-L 

100 times faster than bicyclic tosylate Z-OTS.~ This would be explained by 

angle strains due to their cage structures. 9 Although homocubyl tosylate 6-OTs 
10 

is assumed to be the most highly strained system (124 kcal/mol)," G-OTs "is more 

reactive than ,$-OTs. Further, the rate ratio (ca. 10) of 3-OTs/5-OTs 5 can not be 

explained by the decrease of strain energy (-13 kcal/mol) "11 S 
from five-membered 

ring to six-membered ring. These findings suggest that the important factors 

effecting the solvolytic reactivity of these compounds are conformational 

requirements of their bond alignments adjacent to cationic centers 
12 

as well as 

their ground state strain energies. 

(D)g_ [&] or [gig &] oAc_~~g-J$c 

2-OTs 8 g (D/2) (D/2) 
'L 'L ,X 

$-OAc 

Buffered acetolysis of 2-OTs (100 'C, 9 h) gave quantitatively an acetate 
Q 

2-OAc with the retained stereochemistry. 
2r 

This can be rationalized by a rapid 

equilibrating of 1,2-alkyl shift (8) or by a bridged carbonium ion (2) as a 
S 

(CWll+ intermediate followed by solvent capture with retention of configuration. 

The deuterium scrambling (1:l) by nmr spectral study may support the above mecha- 

nisms. These observations are in agreement with those in acetolyses of :-OTs 5,13 

and 6-OTs. 10 
% 

Preparative acetolysis of :-OTs (100 'C, 4.5 h) gave its correspond- 

ing acetate quantitatively through a similar ion structure to 9. 
S 
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