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In recent years there has been considerable interest in the ring-opening 

reactions of constrained halocyclopropane derivatives because of their utility 

for the synthesis of certain trans-cycloalkenes,‘bridgehead olefins,>and for 

angular carboxylation via cyclopropanone derivatives. 4 We report here the 

ring-opening reaction of 5,5-dichlorotetracyclo[5.3.1.1. 3~g04~6]dodecane (A),’ 

a dichlorocarbene adduct of 4-homoadamantene as one of the most geometrically 

constrained 8,8-dihalobicyclo[S.l.O]octane system for both favored and unfavored 

modes of the ring-opening, 2a in which a novel y-lactone formation was observed. 

In contrast to the reported facile Ag+ promoted solvolytic ring-expansion 

of 8,8-dihalobicyclo[S.l.O]octane to trans-2-halo-3-hydroxycyclooctene, 2 

solvolysis of 1 proceeded under much vigorous conditions. Thus, & on refluxing 

in aqueous dioxane containing AgBF4 1 afforded three major products 2-4 after rcI rY- 

chromatography (silica gel-CHC13)(Scheme and Table). Compound 2, mp 106-107.~6 
& 

was characterized as 5-chloro-1,1-bishomoadamant-5-ene-4-01, a ring-expansion 

product on the basis of mass spectral ion peaks at m/e 214 and 212 (35:lOO) and 

nmr (CDC13,60MHz) signals at 6 6.32 (d, 2=12.3 Hz, lH), 3.94 (d, 5=4.5 Hz, lH), 

2.38 (s, lH, OH), and 2.8-1.4 (m, 14H), and of conversion to l,l-bishomoadaman- 

tan01 5’ ry on catalytic hydrogenation (lO%Pd-C). The second product 3, mp 122- 
- 

126’ was 4-homoadamantanecarboxylic acid based on the spectral data and an 

alternative synthesis from 4-homoadamantanecarbonitrile (i), mp 165-169’ which 
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was prepared by the cyanation of 4-homoadamantanone (5) with E-tosylmethyliso- 

nitrile in 37% yield. 8 Product 4, mp 262-265' was a y-lactone and was 

- 3 7 6,ll assigned as 4-oxatetracyclol7.3.1.0. ' 0 ]tridecan-s-one from the following 

data: m/e 192(&I+, 8%), 176(10), and 148(100); ir CKBr) 1778 cm-'; nmr (CDC13) 

6 4.79 (d, d, 5=7.5 and 5.7 Hz, lH), 3.15-2.47 (m, ZH), and 2.6-1.2 (m, 13H). 

On addition of Eu(dpm)3' IEu(dpm)3/z =0.223] the spectrum revealed signals at 6 

6.05 (d, d, 2~7.8 and 5.3 Hz, lH), 4.73 (d, d, 517.2 and 5.8 Hz, lH), 4.31-3.10 

Cm, 4H), and 3.05-1.60 (m, lOH), suggesting structure 5 or s (Scheme). The 

location of an OH function at C4 of homoadamantane skeleton was indicated by the 

nmr spectrum of sodium salt 5 (vCo 1570 cm-') derived from iin D20-NaOD, which 

had signals at 6 (H20 reference) 3.59 (t, d, 519.0 and 1.5 Hz, lH], 2.54 (broad 

t, 5=4 Hz, lH), and 2.49-0.9 (m, 14H); the coupling pattern of the signal at 6 

3.59 assignable to H4 of 8 was very similar to that of C4H signal of 4-homo- 
V 

adamantanol (6 3.89, t, d, 5=8.5 and 2.0 Hz) but quite different from that of 

C2H signal of 2-adamantanol (6 3.75, broad t, 294 Hz),l'while the signal at 6 

2.54 assignable to H2 was similar to C2H of 2-adamantanecarboxylic acid (6 2.68, 

broad t, La3.5 Hz) and different from that of C4H of3_ (6 2.23, t, d, 519.0 and 

1.8 Hz). On acidification 2 was converted to the same y-lactone 4, indicating 

no occurrence of isomerization or skeletal rearrangement during the alkaline 

hydrolysis. Furthermore, pyrolysis ofi with soda lime at 320' gave 4-homo- 

adamantanol on glc analysis, supporting the assigned structure 4. 

The relative yields of 2-2 were considerably depending on the hydrolysis 

conditions (Table). The fact that the use of aqueous dioxane of higher water 

content favors the formation of 3 and It, and the use of perchlorate instead of 

fluoroborate favors the formation of 2 indicates clearly a very slow ring-open- 

ing of 1 possibly via a half-opened cyclopropylcation intermediate: 11,12 the 
v 

reaction of water as a nucleopELile with the cationic intermediate can give rise 

to afford 3 via the corresponding cyclopropanone or its equivalent. 4 N- 
The y- 

lactone i could be produced via unsaturated aldehyde 9_and/or acid 3 followed 

by 1,2-Wagner-Meerwein rearrangement under the acidic hydrolysis conditions 

(formation of HBF4 or HC104).'3'14 In fact, $ and lQ_" were detectable in the 

hydrolysis products (glc) as very minor components and furthermore, both Land 
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10 produced Lunder the hydrolysis conditions, 
N 

while 3_did not, supporting 

above mechanism. 

Almost exclusive formation of Awith AgC104 from 1 might be of interest r\r 

from both synthetic and mechanistic view points. 
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TABLE Products of Ag+ Assisted Hydrolysis of _l_under Various Conditions 

Ag Ag+/A Diox./H20 Cont. React. Total Product ratio,%c 

salt (mol/mol) (volt) M x 10-l time,hra yield,%b 2 5 z!- others 

AgBF4 4.9 95 1.1 35 66 45 36 19 d 

AgBF4 10 95 0.3 14 57e 46 10 33 f 

AgBF4 3.0 90 1.0 72 2.5 0 29 71 d 
AgC104 3.0 98 0.8 17 34 11 2 a7 d 

AgC104 2.4 96 0.6 48 aae 1 13 74 f 

AgC104 3.0 96 0.5 15 51 0 1 99 d 

5 Under refluxing. b Isolated yield. 5 Glc analysis. 4 Not identified. 

e Conversion. - f&and g were detectable among complex mixtures (~.ll-12%) 

of other minor products. 
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