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Ve have reported the isomerization by p-toluensulphonic acid of A‘-g._a_ ~tetrahydrocannabinol
( A ~cis-THC) (Ia) and cannabichromene (1Ia) to A*(®) _iso- THC (I11) and related reactions (1,2).
Crombie (3) has pointed out that most of the compounds which are obtained from carmabichromene can be
formed through cation A. Ve report now some observations which throw additiomal light on the subject.
Cannabichromene (IIa) (2) in methylene chloride reacts with excess 10% boron trifluoride ethe-
rate in the same solvent at —20° for 5 hr. to give 16% tetracyclic diether (IV) (4), 67% As- 3,4
-cis -igo~THC (V) (3) and 10% starting material. Nome of them isomeric A8-3,4-tm-_1_s_o ~TRC (1)
was isolated or detected by vpc. The structure of V was established by hydrogemation to the known
dihydrocompound (1), The cyclization apparently takes place with cammabichromene (ITa) in conforma-
tion o through cation A.

By contrast cannabichromene acetate (IIb) in methylene chloride reacts with excess 5% boron
trifluoride etherate in the same solvent at 4° for 40 hr. 4o give 108 A 1-_(_:!._‘3_-‘11!2 acetate (Ib) (5),
10% cis tricyclic acetate VIb and ca. 80% polymeric material. The acetate VIb was hydrolysed to the
known (6) Via. The formation of Ib and VIb is unusual, It has been postulated (3) that in this series
once ring A is formed at the chromene stage it remains., The isomerization of IIb to Ib which is an
exception to this rule, probably proceeds in conformation o¢ and by the mechanism indicated through
intermediate B,

The formation of VIb involves a stereospecific cyclization aend a reduction. Boron trifluoride
initiates the ring closure by coordination with the terminal double bond of the diene system, which is
probably in conformation p vhich allows maximal overlap of 97" orbitals. The cis ring closure is
apparently due to the antiperallel nature of the cyclization. The intermediate bengylic cation C then
may react with a hydride ion, the origin of which is uncertain (7). In this intermolecular hydride
shift the boron trifluoride is easential,“ as in the cyclization of cannabichromene acetate IIb with
methane sulphonic acid in methylene chloride at 20° for 3 hr. only the expected tricyclic chrémene
ViIIa and its acetate are formed. Compound VIIla, which was characterized by analysis and has the

n Boron trifluoride is known to form a complex with phenolic acetate groups. (9a)
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appropriate i.r., u.v. and n.m.r. spectra, on hydrogenation gives a mixture of the known cis VIa and
irans VIIa. (6)

A further type of cyclization is observed when cannabichromene (IIa) reacts with excess 5% boron
crifluoride in methylene chloride at 20°tor 24 hr. Cannabicyclol (4b,8) (IX) (30%) and A“s)—go_-
THC (III)(56#%) are the major products; A1 (6)-2213-1'!10 and A'-gg-mc (Ia) are formed in ca. 5%
each. When this reaction is stopped after 15 min, A‘-j_:;a_n_s—l'ﬂc is likewise isolated {10%). The for-
mation of IX probably proceeds via the hypothetical intermediate D, which involves coordination with
both the free phenolic group and the chromene double bond (cf. 9b,10) in conformation P of cammabi-
chromene (IIa). (cf. 4b).

In conclusion it should be pointed out that while IX and A‘ (6)

THC are stable to 5% boron tri-
fluoride in methylene chloride at room temperature, 04(8)—&-1'50 (I11), the tetracyclic diether IV,
A'-cis-me (1a), o%-gis-iso-THC (V), AP trans-iso-THC and A*-iso-THC (III) equilibrate (presus

ably through cation A} to & mixture in which IIT is the major component (6575)..
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