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The recent interest in the active constituents of
hashish, A!- and AS$-3,4-trans-tetrahydrocannabinols
(I),* prompts us to record our findings on related com-
pounds.?  Another tetrahydrocannabinol, I1, with the
double bond in the 3,4 position and in conjugation with
the aromatic ring was synthesized by both Adams and
Baker® and Todd, et al.,* and was shown to possess a

I

pharmacological profile similar to I, particularly in its
effects on the central nervous system (CNS).

We now wish to report the synthesis and biological
activity of a steroidal analog (III) of tetrahydrocan-
nabinol II.  This has been achieved by utilizing a dif-
ferent route from that used by Smith et al.,’ to syn-
thesize 6-oxa steroids. Recently Stork and his co-
workers® have shown that alkylation and carbonation
of ketones by trapping the enolates from the reduction
of o,B-unsaturated ketones can give synthetically
useful materials, e.g., V. This suggested to us an
entreé into oxa steroids of type III by utilizing the
Pechmann condensation and thus allowing one to vary
substituents in the aromatic ring, which is otherwise
difficult. We had hoped that the steroidal analog III
would retain the CNS activity possessed by tetrahy-
drocannabinols I and I1.
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Ohivetol (IV) was condensed with 10-methyl-1-
carbomethoxy-trans-2-decalone (V)¢ in the presence of

HO. OH
POCICH,

1. CH,Li

2 AcONaOAc 1

VI

POCI; to give the pyrone VI. After the intermediate
VI had been treated with a large excess of methyl-
lithium, the dark greenish blue residue obtained was
acetylated to give a reddish brown gum. This gum
was chromatographed on silicic acid and finally puri-
fied by preparative tle to give III. The absence of
vinyl proton in the nmr spectrum rules out the A2
isomer. The presence of a gem-dimethyl group as a
singlet and the aromatic protons as two multiplets is in
agreement with the assigned structure III. The struc-
ture was also confirmed by a mass spectrum which
showed (¢nter alia) peaks at m/e 410, 395 (M + — CHy,),
368 (AM+ — 42), 367 (AM* — C.H30), 353 (AMI+ —
C.H,).

Similar to the fragmentation pattern of 117 the
major peak is at m/e 395, which corresponds to the
chromenyl ion VII, obtained by loss of one of the
geminal methyl groups.

Inﬂ{i,

VIIL, m/e 395

The biological activity of III was determined by the
technique of Irwin® It was inactive at doses up to
10 mg/kg iv in polyethylene glycol 200 (PEG). At 20
mg/kg only minimal changes were observed which
were not any different from solvent controls. Higher
doses, 40 mg/kg, which necessitated a higher volume of
PEG (0.1 ml/kg), produced lethalities in both drug and
solvent control animals, Compound II in this test
procedure is an active depressant at doses less than
1.0 mg/kg. In this connection it is interesting to note
that Adams, et al., reported that the natural tetrahy-
drocannabinol acetate is just as active as the free
aleohol in the dog ataxia test.? I‘rom this we con-
clude that III has little or no effect on the CNS.
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Experimental Section

1-Hydroxy-10a-methyl-3-pentyl-6b,7,8,9,10,10a,11,12-octa-

hydro-6H-benzo(b]naphtho(1,2-d]-6-pyrone (VI).—POCI (:} ml)
was added to a mixture of 4.5 g (0.025 mole) of olivetol ( IV yand
5.6 g (0.025 mole) of 10-methyl-1-carbomet huxy-lm)13-2-decaluuo"‘
(V) in C¢He, and the mixture was heated under refinx. After
5 hr the volatile material was removed in vacuo and the residuc
was crystallized from MeOH to give 4.0 g (5177 of colorle=s
crystals of VI, mp 220-222°  Absorption bands of =pectrum
(av, ir, nmur) were as expected,

Anal. Caled for CoHyQs:
7825 H, 84858,

6b,7,8,9,10,10a,11,12-Octahydro-3-pentyl-6,6,10a-trimethyl-

6H-benzo [6{naphtho(1,2-d]pyran-1-ol Acetate (III}..—A mixture
of 2.36 g (0.0066 mole) of pyrone VI and 60 ml of Mel.i (2.4 M
in hexane) was refluxed for 48 hr.  After decomposition of the
mixture with dilute LS04, the organiv layer was separated. Tt
was washed, dried, and evaporated tu leave a residue which was
heated under reflax for 1 hr in dry heptane to which a few drops
of 43¢, IBr had been added. After cooling, the heptane solu-
tion was washed (NaHCOy 11.0) aud then dried aud evaporated.
The dark greenish blue residue thus obtained was heated nuder
reflux in excess Ae:0O containing 1 g of NaOAc. After 1.5 hr
the volatile material was removed in vacuo, water was added, and
the mixtire was extracted (Cellg).  The organic layer was washed,
dried, and evaporated to leave a reddish browun gum. Thix gum
was chromatographed ou silicie acid (100 mesh’ with Cgle and
finally puvified by preparative tle (Cilg) to give Y90 mg of 11T as a
brownish gum: /e 410, 395 (\I“ — CHy), 368 (M — 42), 367
(M* - CldL0), 353 (M* — Cuia. Absorption bands of
spectra (uv, ir, nnr) were as expected.

Anal. Caled for CuHyOs: C, 78.0%;
78.69; H, 9.41.

ot Ho 80 Found: ()

11, 0.3,

Found:
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1) All welting points are uncorrected; 1mass specirum was determined
wille o CI2(r 21-110B instrument {direct introduction probe at 110°),
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In previous papers®? we described the synthesis of
azaspiro (1) and azadispiro compounds (2). These
conipounds were of interest to us as a part of a broad
program concerning the structure-activity relation-
ships of spiro compounds on tissue culture cells. It was
also of interest to study the effect, on the testes, of
some of these compounds which may be related to
structure 3 that had shown a profound effect on the
testes of experimental animals.® This paper is con-
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cerned with the extension of the synthesis of the dispro
compounds (2) to the corresponding trispiro compounds
4).

The sequence of reactions is outlined in Chart 1. The
required intermediate 5, spiro[5.5 Jundecane-3,3-diacetic
acid,? was esterified and reduced with lithium alumiium
hydride to the corresponding glycol 6.  Dehydration of
the glycol to the dispiropyran ether 7 proceeded quan-
titatively. Ring opening of the dispiropyran employ-
ing a mixture of sulfuric and hydrobromic acids pro-
duced the dibromide 8, contaminated with some un-
reacted ether. Separation was best achieved by vac-
uum distillation followed by recrystallization; erystal-
lization alone usually yielded impure 8. Conversion
to the dinitrile 9 and hydrolysis with concentrated
hydrochloric acid proceeded smoothly to produce the
acid 10 (R = H).

In the preparation of dispiro[5.2.5.2]hexadecan-3-one
(11), considerable difficulty was experienced. Ifor
exanple, spiro[5.5]undecane-3,3-dipropionic ester (10,
R = CH;) was cyelized by means of potassium (-



