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Cannabinol (4a)? was first synthesized® in 1940 in order to es-
tablish the basic skeleton of the tetrahydrocannabinol struc-
ture. Dihydroolivetol and 2-bromo-4-methylbenzoic acid were
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utilized in this synthesis and dehydrogenation (suifur) of the
resultant pyrone, followed by Grignard reaction, then gave the
product 4a.

Since then, cannabinol (4a) has been obtained by sulfur dehy-
drogenation of both iso-tetrahydrocannabinols® and A®-tetra-
hydrocannabinol’, as well as by aerial oxidation of A'-tetra-
hydrocannabinol®®. Chloranil dehydrogenation® of A'-tetra-
hydrocannabinol, but not of A®-tetrahydrocannabinol or cis-
A'-tetrahydrocannabinol, has also led to 4a. To date, the most
practical procedure for the synthesis of 4a and its analogs has
proved to be via the dehydrogenation of various A**-tetrahy-
drocannabinols (for example, 1a, with palladium on carbon
or selenium)* or of their corresponding pyrones®, followed by
Grignard reaction.

The A**-tetrahydrocannabinols are readily available from the
appropriate resorcinols, either directly by condensation with
pulegone'*'" or with the keto esters*'? (Pechmann condensa-
tion) followed by Grignard reaction. Dehydrogenation with
sulfur has proved most effective, although yields are moderate
and the crude cannabinol (4a) obtained is difficult 1o purify.

We describe here an efficient and simple procedure for the
conversion of A**-tetrahydrocannabinol (l1a) to cannabinol
(4a) via treatment of the silyloxy derivative (2a) with N-bro-
mosuccinimide in the presence of U.V. light. Deprotection of
3a with methanolic hydrogen chloride then gave 4a cleanly
and in excellent yield. Similarly, the cannabinol analog canna-
biorcol (4b)'* was obtained in good yield.
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When the free phenol 1b was treated with N-bromosuccinim-
ide, however, the brominated product 5 was formed. The po-
sition of the bromine was assigned on the basis of the shift of
the aromatic protons in the "H-N.M.R. spectrum" measured
in benzene-d,.
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SYNTHESIS

2'-(Dimethyl-t-butylsilyloxy)-A**-tetrahydrocannabinol (2a):

A solution of A**-tetrahydrocannabinol (1a; 1.35 g, 4.28 mmol), t-but-
yldimethylchlorosilane (2.60, 17.20 mmol) and triethylamine (5.0 ml,
35.8 mmol) in dry dimethylformamide (20 ml) is stirred at 24°C for 16
h. After extraction with ether (3 x20 ml) and distillation, 2a is ob-
tained as a yeliow oil; yield: 1.70 g (93%): b.p. 210-220°C/i torr.
"TH-N.M.R. (CDClLy): 8=0.23 [s, 6H, Si(CH;),]; 098 [s, 9H,
SiC(CH,)s); 1.20 (s, 3H, CH;); 1.40 (s, 3H, CH,); 1.0-2.6 (m, 21 H);
6.26 (d, 1 Hyyom)s 6.35 ppm (d, 1 H, o)

Cannabinel (4a):

A mixture of the silyl-protected A™*-tetrahydrocannabinol 2a (0.795 g,
1.857 mmol), benzoyl peroxide (17 mg), and N-bromosuccinimide
(0.72 g. 4.04 mmol) in carbon tetrachloride (10 ml) is stirred at 24°C
for 7 h under soft ultraviolet radiation. The suspension obtained is fil-
tered, and the filtrate washed with brine and evaporated in vacuo. The
oil obtained (3a) is dissolved in methanolic hydrogen chloride (15 ml)
and stirred for 12 h. Column chromatography (silica gel 60; eluent:
10% ethyl acetate in hexane) yields cannabinol (d4a) as an oil, which
crystallizes on trituration with hexane; yield: 0.472 g (82%); m.p. 74.5-
75.0°C: mixture m.p. 74.0-74.5°C. The product was identical to an
authentic sample (R;, N.M.R.).

Cannabiorcol (4b):

The cannabinol analog 4b is similarly prepared. Analogous treatment
of A**-tetrahydrocannabinol 1b (1.08 g, 4.18 mmol) gives 2b as a pale
vellow oil; yield: 1.42 g (92%); b.p. 170-173°C/0.1 torr.

'"H-N.M.R. (CDCl): =023 [s, 6H, Si(CH;),); 098 f[s, 9H,
Si-C(CH;).; 1.00 (d, 3H, CHCH3); 1.20 (s, 3H, CH;): 1.40 (s, 3H,
CHs); 1.4-2.6 (m, TH); 2.20 (s, 3H. ArCH;); 6.20-6.38 ppm (dd,
2H.rom)

Treatment of 2b (0.38 g, 1.02 mmol) with N-bromosuccinimide (0.25 g,
1.38 mmol) and benzoyl peroxide (5 mg) in carbon tetrachloride (5 ml)
for 5 h (24°C) gives an oil 3b which, on stirring with concentrated hy-
drochloric acid (1 ml) in methanol (10 ml) for 12 h, gives 4b; yield:
0.156 g (54%); viscous gum.

M.S. Accurate mass: found: m./e=254.1316; calculated for C.;H,s0-:
254.1307.

"H-N.M.R. (CDCL): 6= 1.57 (s, 6 H, CH;): 2.18 (s, 3H, ArCH,): 2.33
(s, 3H, ArCH,); 5.73 (bs, 1 H, OH); 6.23-6.40 (dd, 2H,,om): 7.07 (s,
2H,om): 8.18 ppm (s, 1 H,o00)-

3'-Bromotetrahydrocannabiorcol (5):

When 1b (0.82 g, 3.19 mmol) is treated with N-bromosuccinimide (0.64
g, 3.60 mmol) in carbon tetrachloride (30 ml) and stirred for 6 h at
0°C, the bromo derivative 5 is obtained as a colorless oil after column
chromatography on silica gel 69, eluting with ethyl acetate; yield: 0.58
g (55%).

"H-N.M.R. (CCly): 6=0.98 (s, 3H, CHCH,); 1.13 (s, 3H, CH;); 1.33
(s, 3H, CHy); 1.2-2.7 (m, 7H); 2.23 (s, 3H, ArCH;); 6.28 ppm (s,
TH, om}-

'H-N.M.R. (C¢Dy): 6=1.00 (d, 3H, CHCH,): 1.16 (s, 3H, CH3); 1.35
(s, 3H, CH;); 1.4-2.8 (m, 7H); 2.12 (s, 3H, ArCH;); 6.43 ppm (s,
TH, om)
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