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The many examples of lewis acid-catalyzed isomerization and polymerization
of terpenes have, perhaps, discouraged study of terpene-formaldehyde reactions

under the aforementioned catalysis.l'u

Thus, no reports are to be found on the
preparation of primary alcohols via the Lewis acid catalyzed reaction of camphene
with paraformaldehyde in organic solvents.

In the course of an extensive examination of camphene-formaldehyde reactions
we have observed that under SnCl, or BFs(Hz0)z catalysis camphene and paraformal-
dehyde react in solvent methylene chloride or methylene chloride-acetic anhydride
to give the primary tricyclic alcohol 2-(2'-hydroxyethyl)-3,3-dimethyltricyclo-
[2.2.1.0%?%]heptane (I) or its acetate in 49-57% yield (based on formaldehyde).
Other products formed are the cyclic ether II, the 1,3-dioxane III, and the un-
symmetrical ether IV.
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The tricyclo alcohol I, as formed directly by the SnCls-catalyzed reaction,
is difficult to purify by distillation; the best fraction (ca. 90% pure) has bp

66-67° (0.20 mm) and n%s 1.4903. Preparative glpc affords the pure alcohol which

5

gives a positive test with tetranitromethesme” in carbon tetrachloride but shows

no unsaturation in its infrared and nmr spectrum. Anal. Calecd for Ci13HygO:

¢, 79.46; H, 10.92; 0, 9.63; MW, 166. Found: C, 79.56; H, 10.90; 0, 9.54; MW,
168, 170 (benzene). The near infrared spectra of the alcohol I and its acetate
show the presence of tertiary cyclopropyl hydrogens, strong absorption at 1.673y
(in good agreement with values obtained by others for related compounds,6'8 see
Table I). Finally, an informed analysis of the alcohol's nmr spectrum shows ex-
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Taedds II0. L dmmocdand Ssedans of dler campecdsar S5 dlr amovamsnd abserwad Arc
the wrwubslituted el ivne groups, positivns 5 wd 5 of the Urivyoloheplune tiu-
caeus. Tnese ©two palrs of mevtnpylene nybrogens give rise to an HD puarter as
SR, TFUTWRUWBL AOTLEMRTAS TR VIR Trudians I, TUT, end T e YRRl n *ir-
mental andiyvses anld spectrgi dats.

Formation of the alcchol I is considered to arise via the reaction sequence

that follows (infra vide); a reaction path similar to the one proposed by Yangll

for the reaction of 2-methyl-2-butene with paraformaldehyde.
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A similar mechanism is probably operative in the BFs(H20)- catalyzed cam-
phene-formaldehyde reaction in solvent methylene chloride~acetic anhydride. The
higher yield of the acetate of the product I (57%) is probably a consequence of
the formation of the acetate in situ that obviates further reactions of the free
alcohol.

From the product analysis an interesting result is immediately evident.

Other workersl2

have found that carbonium lons generated in aprotic media re-

arrange less readily than those formed in aqueous solvents. Since aqueous sys-
tems stabilize a carbonium ion by solvation, the ion can rearrange to a thermo-
dynamically more stable structure. It is interesting to note that although our
experiments were run in methylene chloride, a relatively poor solvent for effec-
tive solvation, the products which were observed are predominantly derived from

rearranged carbon skeletons.13
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TABLE I

Near Infrared Values Assoclated with Tertiary Cyclopropanyl Hydrogens
in Somé Polycyclic Compounds

Compound Absorption, p
= 1.672
H OH H H
0.
H
H 1.663
H H
Noz-tricyclasa.noﬂ’8
d
1.675
H H

a-Santalene8

COz2H
1.675

H

Tricycloekasantalic Acid8
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