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The chemlistry of carbonium ion stabilized by means of an avovrovriately
located T-bond or, in some cases, of a G-bond has been remarkably advanced(l).
The observed strong C+-751nteraction suggests that if an unconjusated diene 1is
treated with cationic reagent, transannular cyclization should take place,

Cis, cis-1l,5-cyclooctadiene seems to be a very favorable uncon]Jugated diene for
cationic 7T~7 (concerted) or ct-m (steoweise) cyclization since 1- and S-double
bond are parallel with only a small angle of Pz axis (39.5°) and ca, 1.74 C-C
bond distance apart so that overlap of f-orbitals seems to be very effective.
And yet, a 1little is known on the cationic addition-cyclization of 1,5-cyclo~
octadiene (COD)(2), although radical addition to COD was investigated somewhat
in detail where a transannular cyclization (C:=-7® ) products were obtained in
fairly good yield(3).

In this communication, the authors describe the stereochemistry of
addition of methoxymethyl acetate or other disubstituted methanes on COD.in the

presence of boron trifluoride catalyst. Products are shown in Scheme 1.
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Product Composition, Ia 14.8%, IIa 9.4%x, IIIa 10.7%, IV 26.0%,
monoacetate 4.9% (V, VI and a small amount of A4-cyclooctenyl acetate),

unknown 34.3% (more than 7 compounds)

Structural assignments of I-VI were made on spectral ground (nmr, IR), VPC

and elemental analyses. Authentic exo- and endo~ cis, cis—bicyclo[B,B,O]oct

-2=ylmethyl methyl ether were prepared according to Scheme 2 for the identifl-

cation purpose.
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Product Ia and IIa (b.p. 128~-132°/11lmmHg) were hydrolyzed (to Ib and IIb,
respectively (b.p. 95-100°/ZmmHg)) and the alcohols were converted to the
corresponding tosylates Ic and Ilc. Then, Ic and IIc were reductively cleaved
with LiAlH,, leading to the same ether X, not to VII. Configuration of
another saturated ester ether was tentatively assisned as IIIa on the spectral
ground and VPC behavior. nmr spectrum of Ia and IIa (CCls, TMS) T 8.1-8.8
multiplet, 8.10 singlet (three protons), 7.2-8.0 very broad multiplet (three
protons), 6.30 singlet and 6.65-7.0 thin multiplet (five protons, combined),
and the multiplet of proton « to acetoxyl (one proton) centered at 5.35 in the
case of Ia and centered at 4.95 in the case of Ila, nmnr absorotion of a
proton &« to acetoxyl , especially , affords an useful information of the
stereochemistry(7) and IIIa has a higher T value and less broad shape than Ia
or Ila. The nmr absorption is in quite agreement with that of 8-endo-H of
bleyclo(3,2,1) ootane derivatives. Exo~bicyelo[3,3,0)oct-2-ylacetate (endo H)
showed a higher = value than the endo {exo H) 1somer and both have similar broad
quartet-like shape.

Additional proof for the vosition of acetoxyl group in Ia or 1la was
obtained from the conversion of corresponding alcohols Ib and IIb to the single
ketone by CrO3-AcOH oxidation. The nmr spectrum of the ketone (CClg, THS)
showed that only two methylene protons « to carbonyl were present T 7.7-8.05
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thin maltiplet(8). The ketone gave IIb by means of NaBH, reduction.
Identification of IV was made by means of ilts oonversion to the saturated ether
X,

Other disubstituted methanes, AoOCHzOAe', CH3OCH20CHy, C1lCHoOCH3 also gave
similar products which were ldentified via conversion to I, II, III, VII or X.
Detailed daegceripiian of the vesulfte w{ll appear {n & separete paper.

The stereochemistry reported here indicates that cationic reagent ap~
Provches alnost exclusively Trum vutsite (exv-wise) of COD to mive 2-snlo muo-
stituted oim bioyoloe(3,3,0jootyl carbonium ton. The finding is contrast to
addition -7 ,7i ocyclization of COD with CCl; and other radicals, where an attack-
ing reagent ocoupies 2~exc position in a cois bleyclo (3,3,0} octyl derivative(3).
Nonsaticerted aliapacter (ot least, 1in part} of the addition of the disubstituted
medlanee can de geew Uy the Tormetion of the protun-elimination produvt (IV),
rearranged product {III) and nonstereoselective addition product (I). The
finding is contrast to complete stereoselective cyclization of cis, ocis-1,6~
oys&uﬁe&aﬁ‘.ema with Bro~CHsOH afdstioni9). The dlsorepancy may e pArvtly
attribatanlas to the different concentration and/or nucleophilicity of CH30H %o
[EF;« OAc}' ar CHaQCH204c. Mare detatled discussion will e uresented,
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