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In our current study on ®-7 cyclization of cis, cis-1,5-cyclooctadiene by
cationic addition(l), it is concluded that remarkable intermolecular proton
transfer from ¢-substituted bicyclo[3,3,0] oct-2-ylcarbonium ion to the diene
should be involved. Addition of diacetoxymethane to oyclooctadiene (egquimolar
amount) in the presence of Lewis acid such as ZnClz or BF3 (up to 20 molx to
the reactants) gave a considerable amount of monoacetate mixture (13.lwvyield of
bp 72°/7mmHg) together with normal addition-oyclization products(la}. The
monoacetate mixture was consisted of exo- (I) and endo-cis-bioyclo[3,3,0]octyl
-2-acetate (II) (49% and 34%, respectively) and exo-bicyclo{3,2,1]octyl-8
-acetate (III) (17%). Structural assignment of these was made on comparison of
VPC and IR, and nmr spectra of these with those of authentic I(2), II(2) and
III(3). Broad nmr of proton & to OAc is characteristic to the configuration ;
centered at 5.407, relatively sharp, endo H of I1II(4), 5.307, broad and quartet
-like, endo H of I ; or 4.90T (broad and quartet-like, exo H of 1I(5). Other
obsorptions are 9.0-7.07 broad, twelve protons, ca. 8.077, singlet, three

protons,
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Formation of I, II and III are best explained by intermolecular proton
transfer mechanism from intermediary bisyclooctyl carbonium ion to 1,5-cyclo-
octadlene. Possiblility of acetic acid addition to the diene is evidently
eliminated from the facts that acetic acid was not detected in diacetoxymethane
and that formic acid addition to the diene gave cyclooctenyl formate as one of
major products (see Table 1). Initial acetyloxylcation addition to diene can
not be reasonablly assumed and furthermore it may be eliminated on the stereo-

chemical ground(§).
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The present product ratio was very similar to that reported in cationioc
sddtwon of formic acld (or acetic acid) to the diene (Table 1), which support
the mechanism involving bicyclooctyl carbonium ion IV. Sole remarkable

difference between both reactions 1s an absence of

uncyclized ester V in our products. This may be Q
attributable to much low nucleophilicity of ox
CH2(OAc)2 or (BFs-OAc) compared with that of V o a. X=Ac
formic acid, and long-lived protonated cyclooctadiene b. X=CHO
would cyclize to IV exclusively.
Table 1 Cation addition to 1,5-Cyclooctadiene (COD)
Monoester Composition
Reaction a)
1 11 III Vi v
COD + CHg(OAc)a + BFaa) 49 34 17 Not determined Nill
e et
COD + HC104 + HCOgH P} 18.5 8.2 w.4 °) 59.0
) f) e)
+ AcOH °© 25.4 26.7 (18.9) 29.0

a) present result b) ref. 7 ¢) unpublished result by the authors
X
d) do:> X=0OAc or OCHO e) From prolonged reaction. (74 hrs
refluxing in ethylene chloride, the same reaction time as

disubstituted methane addition) £) including uninown product,

COD has a very high oyclizing tendency when it suffers attack by cationic
reagent as seen in the reaction with disubstituted methanes(l) as well as in
other cationic additions(7, 8). This tendenoy strongly suggests that A-X%
interaction in the diene or, at least, ct-x interaction in the protonated diene
18 of great importance, The effective stabilization of cyclooctenium ion %s
in quite accordance with the strikingly faoclile proton transfer from the
secondary carbanium ion to the diene. It has never been reported such a
marked proton transfer from a carbonium ion to a unconjugated diene to the best
of author's knowledge.

Kinetic investigation of the reaction 1s carring out where large excess

amount of the diene or mixed olefins (ocyclohexene, tetramethylethylene or
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isoprene were used as addenda) were used. Interestingly, preliminary results
showed that a ratio ™monoadducts” to “bisadducts”(9) of the diene was markedly
increased in the condition. The finding is also in acoord with the "proton
transfer"” mechanism. A detalled description of the results will appear in a

geparate paper.
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