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Abstract—A versatile and efficient sequence was developed for the synthesis of 1-desoxy-D8-THC analogues and is demonstrated by
the synthesis of sulfonamide analogues with an acetylene group at the C-20 position in the side chain. In this procedure the 1-desoxy-
D8- THC ring structure is built first and the synthesis of the side chain is then developed.
� 2003 Elsevier Ltd. All rights reserved.
It is well known in cannabinoid research that the pres-
ence of a hydroxyl group at C-1 in tetrahydrocannabi-
nols (THCs) is a prerequisite for biological activity and
plays a very important role in its interaction with the
CB1 receptors.1–7 The loss of activity found in 1-meth-
oxy7 and 1-desoxy-D8-THCs8 is in agreement with this.
However, since the discovery of the cannabinoid CB2
receptors which are peripherally active, and the finding
that 1-desoxy-D8-THC-DMH (dimethylheptyl analogue
of 1-desoxy-D8-THC)9 binds potently to CB2 receptors
and retains the cannabinoid profile in animal tests, there
has been a great deal of interest in the synthesis of
1-desoxy-D8-THCs.

The current method used for their synthesis9–11 involves
the preparation of the D8-THCs with the appropriate
side chain first, then by the deoxygenation of the phe-
nolic group at C-1. This is achieved by conversion of the
hydroxyl group in the THCs to either its phosphate8;10;11

(diethylchlorophosphate/DMF) or the phenyl ether12a

(bromobenzene/pyridine/Cu powder/K2CO3) derivative,
followed by treatment with Li/liquid ammonia reduc-
tion. Unfortunately, the use of dissolving metal reduc-
tion step in these procedures limits its utility for the
synthesis of desoxy-THCs with side chains carrying
reducible functionalities. Another approach12b uses as a
first step, the synthesis of mono-desoxy-cannabidiol,
which is then ring closed to give the known12a 1-desoxy-
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D9-THC. In an effort to synthesize 1-desoxy-D8-THC
sulfonamide analogues with an acetylene group at C-20

position in the side chain, 14 and 15 (Scheme 1), we have
developed a versatile and efficient methodology for the
synthesis of 1-desoxy-D8-THCs. Briefly, the 1-desoxy-
D8-THC ring structure is built first and the synthesis
of the side chain is then developed.

The target compounds were synthesized as shown in
Scheme 1. The condensation of the synthon cis-p-menth-
2-ene-1,8-diol (1)13a with resorcinol (2) formed the
abnormal D8-THC (3) as the major product and was
isolated by chromatography (ethyl acetate/hexanes)
in 54% yield.13b This is in contrast to the formation
of this product in 32% yield using the synthon cis/trans
p-menthadien-2,8-1-ol reported by Petrzilka et al.14 This
key reaction step constructed the 1-desoxy-D8-THC ring
structure directly, without having to deoxygenate the
1-phenolic group. Furthermore, the presence of a phenol
at C-3 in compound 3 provided a suitable handle, via its
triflate derivative 4, to introduce a variety of side chains
at this position by taking advantage of the powerful
transition metal mediated cross-coupling reactions with
triflates.15 Thus, the phenol 3 was converted to the tri-
flate 4 using the standard procedure and then treated
with Pd catalyzed methoxycarbonylation reaction,16–18

using a CO balloon, to give the ester 5 in 70% yield.
Reduction with LiAlH4 in ether to 6 (90%), followed by
conversion of the alcohol to the bromide (PPh3/CBr4/
CH2Cl2) formed 7 (91%). Alkylation19 with 8 (n-BuLi/
THF) incorporated the side chain, to give 9, which was
deprotected and subsequently mesylated to form com-
pound 11. Treatment of the mesylate with NaN3/DMF
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Scheme 1. Reagents and conditions: (a) PTSA, benzene, reflux, 54%; (b) Tf2O, Py, CH2Cl2, 83%; (c) Pd(OAc)2, dppp, CO (1 atm), Et3N, MeOH,

DMF, 70 �C, 70%; (d) LiAlH4, ether, 23 �C, 90%; (e) PPh3, CBr4, CH2Cl2, 91%; (f) 8, n-BuLi, LiI, THF, reflux; (g) PPTS, MeOH, 84% for the two

steps; (h) CH3SO2Cl, Et3N, CH2Cl2; (i) NaN3, DMF, 80% for the two steps; (j) PPh3, THF–H2O, 73%; (k) RSO2Cl, Et3N, CH2Cl2, 73–94%. Overall

yield: 9–12%.
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converted it to the azide20 12, which was reduced to the
amine20 13 (PPh3/THF–H2O), without isomerization of
the acetylene to the allene as an impurity. Target com-
pounds 14 and 15 were formed in 73% and 94% yields,
respectively, from 13 using the appropriate sulfonyl
chloride21 (RSO2Cl/Et3N/CH2Cl2). It should be noted
that C-10 benzylic proton in 11 is prone to allene for-
mation. Thus, attempted treatment of the mesylate 11
with methanesulfonamide under basic conditions22

resulted in inseparable mixtures of the allene and the
desired material, under a variety of conditions.

In summary, the present work provides an entry to the
synthesis of 1-desoxy-D8-THCs. The procedure is ver-
satile and efficient. Although several steps are involved
in the formation of the sulfonamides (11 steps), they are
straightforward and the target compounds are formed in
overall yields of 9–12%. The sequence is based on
a unified and flexible strategy, directly constructing the
1-desoxy-D8-THC ring structure and using the aryl tri-
flate as the key intermediate for the introduction of
novel side chains in the molecule. In addition the ester 5
and the bromide 7 offer the possibility of providing a
wide variety of novel 1-desoxy-D8-THC analogues. We
are currently working on the synthesis of other 1-des-
oxy-D8-THC analogues with either an acetylene or cis-
alkene functional group at different positions on the side
chain to study structure activity relationships (SAR) in
the series. These studies are ongoing and will be reported
elsewhere.
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