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[57J ABSTRACT 
Non-psychoactive .derivatives of .6. 6. THC-7-oic acid are 
described which have analgesic and anti-inflammatory 
properties. 

18 Claims, 3 Drawing Sheets 
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1 a: R = H 
b: R = COC(CH3)3 

40: R' = H; R11 = Si(CH3)2-t-C4H9 
b: R' = COC(CH3)3; R11 = Si(CH3)2-t-C4H9 
c: R' = H; R11 = CH 3 
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b: R = Si(CH3)2-t-C4H9 
c:R=CH3 

b: R' = H; R11 = Si(CH3)2-t-C4H9 
c: R' = H; R" = COCH3 
d: R' = H; R11 = CH3 
e: R' = CH3;R" = H 

FIG. 1 
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(3R,4R)-.:i 6 TEI'RAHYDROCANNABINOL-7-0IC 
ACIDS USEFUL AS ANTIINFLAMMATORY 

AGENTS AND ANALGESICS 

2 
ated with long-term illnesses such as rheumatoid arthri­
tis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 FIG. 1. Synthetic scheme for .:i6-THC-7-oic acid 
INTRODUCTION derivatives. 

This invention was made with Government support FIG. 2. Time course effect of pretreatment with 
under Grant Numbers DA02052 and DA06481, Compound 3a on arachidonic acid-induced paw edema. 
awarded by NIDA. The Government has certain rights Times shown are intervals between the oral administra-
in this invention. 10 tion of Compound 3a (0.05 mg/kg) and the injection of 

The present invention is generally directed to non- arachidonic acid (1.0 mg/paw). For *95% significance 
psychoactive derivatives of tetrahydrocannabinol, by ANOV A. N = 5 mice per group. 
which exhibit anti-inflammatory, analgesic and leuko- FIG. 3. Inhibition of Prostaglandin E2 synthesis in 
cyte antiadhesion activities. The invention covers novel mouse peritoneal cells by Compound 3a. Cells were 
derivatives of (3R,4R)-.:i6-tetrahydrocannabinol-7-oic 15 prepared by the method of Burstein et al. J. Pharmacol. 
acids [hereinafter referred to as (3R,4R)-.:i6-THC-7-oic Exper. Tuer. 251:531-5 (1989) and stimulated by expo-
acid], as well as pharmaceutical compositions contain- sure to calcium ionophore (1.0 µ,g/ml) for 30 minutes. 
ing the (3R,4R)-.:i6-THC-7-oic acid derivatives. The The media were analyzed_for PGE~ by radioimmunoas-
invention further covers the use of the novel derivatives say as reported by Burstem et al. B1ochem. Pharmacol. 
and pharmaceutical compositions as therapeutic agents 20 35:2~53-2558 (1986). The values are the means of four 
in the treatment of pain and tissue inflammation. rephcates±S. E. 

BACKGROUND OF THE INVENTION DETAILED DESCRIPTION OF THE 
INVENTION 

.:il.Tetrahydrocannabinol [THC], depicted in For-
mula I under alternate numbering systems, is the major 25 The present invention relates to (3R,4R)-.:i6-Tetrahy-
psychoactive constituent of marijuana. drocannabinol-7-oic acid derivatives depicted in For-

Formula I 

C5H11 CsH11 

~ 1-rnc ~9-rnc 
In addition to mood-altering effects, THC has been 40 
reported to exhibit other activities, some of which may 
have therapeutic value. The potential therapeutic value 
of THC has led to a search for related compounds 
which, while devoid of psychoactive effects, retain the 
activities of potential medicinal value. 45 

Previous work with ,:i6.Tetrahydrocannabinol 
[(3R,4R) 6a, 7, 10, 10a-tetrahydro-6,6,9-trimethyl-3-pen­
tyl-6H-dibenzo[b,d]pyran-1-ol, hereinafter referred to 
as a6-THC], has indicated that derivatives of this com­
pound may prove clinically useful. The 7-carboxy de- 50 
rivative of a6-THC [.:i6-THC-7-oic acid] has been re­
ported to be a non-psychoactive, potent antagonist to 
endogenous platelet activating factor and, thus, a useful 
treatment for PAP-induced disorders, such as asthma, 
systemic anaphylaxis, and septic shock. (U.S. Pat. No. 55 
4,973,603, issued Nov. 27, 1990 to Sumner Burstein). 
Another derivative, (3S,4S)-7-hydroxy-.:i6-THC-l,l­
dimethylheptyl, has been reported to possess analgesic 
and anti-emetic activities. (U.S. Pat. No. 4,876,276). 

mula II 

11 
COOH 

Formula II 

wherein R 1 is a hydrogen atom, -COCH3 or 
-COCH2CH3; R 2 is a straight chain or branched Cs­
C12 alkyl, which may have a terminal aromatic ring; a 
group -(CH2)m·O-R3, wherein mis an integer from 0 
to 7 and R3 is a straight chain or branched alkyl group 
containing from 1 to 12 carbon atoms, which may have 
a terminal aromatic ring; or a group CH-(CH-

SUMMARY OF THE INVENTION 
60 3)-(CH2)n-O-R4, wherein n is an integer from Oto 7 

and R 4 is a straight chain or branched alkyl containing 
from 1 to 12 carbon atoms, which may have a terminal 
aromatic ring. 

The present invention is generally directed to non­
psychoactive derivatives of .:i6-THC-7-oic acid, which 
have been shown to be potent analgesic and anti-inflam­
matory agents and to possess leukocyte antiadhesion 65 
activities. The invention is further related to the use of 
these derivatives as therapeutic agents in the treatment 
of pain and tissue inflammation, especially that associ-

Preferred compositions for uses according to the 
invention are obtained when R 1 is hydrogen and R2 is 
1,1-dimethylheptyl [Compound 3a in FIG. 1] and when 
R1 is -COCH3 and R2 is 1,1-dimethylheptyl [Com­
pound 3c in FIG. 1]. 
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PREPARATION OF DERIVATIVES 

The compounds of Formula II may be prepared ac­
cording to the synthetic scheme depicted in FIG. 1. 

In general, melting points were taken in glass capil- 5 
lary tubes with a Thomas-Hoover Uni-Melt apparatus. 
Infrared spectra were recorded on a JASCO A-200 
spectrophotometer. Rotations were determined on a 
Perkin-Elmer Model 141 polarimeter in chloroform. 
Chromatographic separations were performed on silica 10 
gel columns (Woelm TSC silica, for dry chromatogra­
phy, activity IIl/30 mm, No. 04530). The high-resolu­
tion mass spectrometry (HRMS was performed on a 
Varian 711 instrument. 

4 
ture for one (I) hour. Ethanol (1.8 mL) was added, and 
the mixture was stirred for an additional ten (10) min­
utes and was then diluted with ethyl acetate (180 mL). 
The resulting mixture was filtered through a sintered­
glass funnel, packed with silica (3 cm), with a layer of 
anhydrous sodium sulfate on top, and eluted with ethyl 
acetate (ca 600 mL). The ethyl acetate filtrate was 
washed with dilute hydrochloric acid (1 N) and then 
with sodium bicarbonate solution and water. After 
evaporation of the dried organic solvent, a semisolid 
compound (Sb, 1.7 g, 95%) was obtained. Crystalliza-
tion from pentane gave the aldehyde Sb: mp 80° -81 ° C.; 
[a]D-268° (c 6.82 mg/mL, CHCb), IR Amax 1690 
cm-1 (neat); 1H NMR (CDCb) 6 3.82 (I H, br d, J=l5 

Synthesis of Compound 4a 
15 Hz, C-2 eq H), 6.38 and 6.42 (2 H, s, atom), 6.80 (I H, m, 

C-6 H), 9.50 (I H, s, C-7 H). Anal. (C31,HsoO3Si) C, H. 
In general, this esterification follows the procedure of 

Corey and Venkateswarlu (Corey E. J. and Venkates­ Synthesis of (3R, 4R)-66-THC-DMH-7-oic Acid (3a) 

warlu A. "Protection of Hydroxyl Groups as Tert- Following the procedure described by Pellegata et al. 
Butyldimethylsilyl Derivatives." J. Am. Chem. Soc. 20 (Pellegata R et al. "An Improved ,Procedure for the 
94:6190 (1972). Compound lb (2.9 g, 6.17 mmol), [a]D Synthesis ofOleuropeic Acid." Synth. Commun. 15:165 
1152.60 (c 17.2 m/mL, CHCb), prepared according to (1985)), sodium chloride (488 mg) was added portion-
Mechoulam et al. (Mechoulam R. et al. "Synthesis of wise with vigorous stirring to a mixture of the aldehyde 
the Individual, Pharmacologically Distinct, Enantio- Sb (498 mg, I mmol), 2-methyl2-butene (2.24 mL), satu-
mers of a Tetrahydrocannabinol Derivative." Tetrahy- 25 rated aqueous potassium dihydrogen phosphate (1.34 
dron: Asymmetry 1:315 (1990)), was dissolved in dry mL), and tert-butyl alcohol (22 mL). The reaction mix-
dimethylformamide (DMF) (6 mL). Dimethyl-tert- ture was stirred at room temperature for five (5) hours. 
butylsilyl chloride (1.85g, 12.27 mmol) and imidazole Water (20 mL) was added, and the mixture was ex-
(1.67 g, 24.6 mmol) were added, and the resulting mix- tracted several times with ethyl acetate, dried, and 
ture was stirred for 48 hours at 38 ° C. Water (30 mL) 30 evaporated to give the crude acid which was purified 
was added, and the mixture was extracted with ether. on a silica gel column (10 g, elution with 10% ether-
After evaporation of the dried ether layer, an oil (4b, 3.6 petroleum ether) to give the acid 3b (460 mg, 89%) as 
g) was obtained: [a]D 153° (c 24.45 mg/mL, CHCI3); IR an oil: [a]v-218° (c 13.7 mg/mL, CHCb); IR Amax 
Amax(neat) 1725 cm-1, no free hydroxyl groups were 1680 cm-1 and a broad band in the 2800-3600 cm-1 
observed; lH NMR (CDCl3) 63.28 (1 H, br d, J = 16 Hz, 35 region, 1H NMR 63.75 (1 H, br d, J = 18 Hz, C-2 eq H), 
C-2 eq H), 4.46 (2 H, s, C-7 H), 5.70 (1 H, m, C-6 H), 6.23 (1 H, d, J=l.5 Hz, arom), 6.27 (1 H, d, J=l.5 Hz, 
6.38 (1 H, d, J=l.5 Hz, arom), 6.42 (1 H, d, J=l.5 Hz, arom), 7.00 (1 H, br d, C-6 H). 
atom). This oil (compound 4b) was used in the next step Tetrabutylammonium fluoride (0.6 mmol from a 
with no further purification. 1.0M solution in THF, Aldrich,) was added by injection 

A solution of compound 4b (3.2 g, 5.5 mmol) in dry 40 under a nitrogen atmosphere to a cold solution (ice 
ether (50 mL) was added under a nitrogen atmosphere bath) of the acid 3b (280 mg, 0.54 mmol) in tetrahydro-
to lithium aluminum hydride (870 mg) in dry ether (60 furan (THF) (3 mL). The resulting solution was stirred 
mL). The resulting mixture was boiled under reflux for at 0° C. for fifteen (15) minutes. Water was added, and 
1.5 hours. After the standard workup (ethyl acetate the mixture was extracted several times with ether. The 
followed by slow addition of a saturated solution of 45 ether layer was dried and evaporated to give the crude 
magnesium sulfate until a clear supernatant was product. The product was further purified by silica gel 
formed), the ether layer was dried and evaporated to column with ether-petroleum ether (1:1) as eluent. The 
give an oil (3.2 g). The oil was chromatographed on a solid thus obtained (140 mg, 56%) was crystallized from 
silica gel column (100 g), using ether-petroleum ether acetonitrile to give the acid 3a: mp 112°-114° C. (sinter-
(6:4) as eluent, to give the alcohol 4a (8g 67%): 50 ing); [a]D-275° (c 3.8 mg/mL, CHCl3); IR Amax(Nujol) 
[a]D-175° (c 7.6 mg/Ml, CHCb); IR Amax(neat) 3320 1680 cm- 1 and a broad band in the 3100-3600 cm'! 
cm-l(OHband), no carbonyl bands; 1HNMR(CDCb) region; 1H NMR 63.82 (1 H, br d, J=18 Hz, C-2 eq H), 
63.38 (1 H, br d, J=l6 Hz, C-2 eq H), 4.02 (2 H, s, C-7 6.22 (1 H, d, J=18 Hz, C-2 eq H), 6.22 (1 H, d, J=l.5 
H), 5.72 (1 H, br d, J = 16 Hz, C-2 eq H), 4.02 (2 H, s, Hz, arom), 6.38 (1 H, d, J = 1.5 Hz, arom), 7.16 (1 H, m, 
C-7 H), 5.72 (1 H, br d, C-6 H), 6.36, 6.42 (2 H, s, atom). 55 C-6, H); m/z 400(M); HRMS calculated for C25H36O4 

Synthesis of Compound Sb 

Following the procedure of Corey and Samuelsson 
(Corey E. J. and Samuelsson B. "One Step Conversion 
of Primary Alcohols in the Carbohydrate Series to the 60 
Corresponding Carboxylic-Tert-Butyl Esters." J. Org. 
Chem. 49:4735 (1984)), dry pyridine (2.3 mL) followed 
by chromic oxide (1.44 g, 14.4 mmol) was added to a 
solution of methylene chloride-DMF (4:1) (36 mL). The 
mixture was stirred for fifteen (15) minutes. The pri- 65 
mary allylic hydroxy compound 4a (1.8g, 3.6 mmol) in 
methylene chloride-DMF (4:1) (7.2 mL) was added, 
and the reaction mixture was stirred at room tempera-

400.2613, found 400.2592. 

Synthesis of (3R, 4R)-66-THC-DMH-7-oic Acid 
Acetate (3c ). 

A solution of acid 3a (100 mg, 0.25 mmol) in pyridine 
(2 mL) and acetic anhydride (1 mL) was stirred over­
night at room temperature. Water (5 mL) was added to 
hydrolyze any mixed anhydride formed. The mixture 
was stirred for two (2) hours and then partitioned be­
tween water and ether. The ether layer was washed 
with dilute HCI (to remove the pyridine) and water. 
The organic layer was dried and evaporated. Pure 
product was obtained by preparative TLC (eluent 
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ether-petroleum ether, 60:40) and crystallization from 
pentane. The acetate 3c, 65 mg, melts at 120°-122° C.: 
[a]D-265° (c 9.0 mg/mL, CHCh); IR Amax (Nujol) 
1760 cm-I and a broad band in the 3100-3600 cm-1 
region; IH NMR (CDCl3) 82.30 (3 H, s, OCOCH3), 3.38 5 
(1 H, br d, J = 19 Hz, C-2 eq H), 6.56 (1 H, d, J = 1.5 Hz, 
atom), 6.68 (1 H, d, J = 1.5 Hz, arom), 7.18 (1 H, m, C-6, 
H) ; HRMS calculated for C27H38O4 442.2719, found 
442.2691. 

6 
TABLE I-continued 

Inhibition of Arachidonic Acid-Induced Paw 
Edema0 

Dose (mg/kg)b 3a 6a 
0.010 52.6•(!8 ± 6) 
0.Q25 56.4•(17 ± 4) 
0.050 73.7•(10 ± 4) 42.1(22 ± 4) 
0.100 97.4•(0.05 ± 11) 65.8•(13 ± 3) 
0.250 100•(0.o ± 5) 52.6•(18 ± 6) 

EXAMPLES 
10 ____ o._500 _____ 100_•<:...o._0_±_6..;.) ___ 47_.4_•..;..<2_0_±__;4) __ 

PAW EDEMA TEST FOR INFLAMMATION 
"Values shown are percent inhibition of paw edema when compared to vehicle 
treated controls. Numbers in parentheses are the increases in paw volumes ± S.E. 
in p.1. *95% significance by ANOV A. N = 5 mice/group. 
beontrol mice were given peanut oil (50 p.l) orally. Paw volume increase = 38 ± 
4 p.l. The induction of paw edema, in rodents, by the injec­

tion of arachidonic acid, has been used as an experimen-
5 ta1 model for inflammation. (Calhoun W. et al. "Effect 1 FIG. 2 shows the time course for inhibition by Com-

of Selected Antiinflammatory Agents and Other Drugs pound 3a, at a dose of 0.05 mg/kg given orally. The 
on Zymosan, Arachidonic Acid, PAF and Carrageenan times shown are the intervals between drug treatment 
Induced Paw Edema in the Mouse." Agents Actions and injection of 1.0 mg of arachidonic acid into the paw. 
21:306-309 (1987)). Administration of non-steroidal 

O 
A peak effect was seen at ninety (90) minutes; however, 

anti-inflammatory drugs (NSAIDs) prior to induction 2 some protection remained even after three (3) hours. 
with arachidonic acid, leads to a dose-related inhibition As shown in Table II, Compound 3a was also effec-
which may be considered predictive of clinical efficacy. tive in reducing PAP-induced edema. The greater than 

The conditions were as previously reported by Cal- 100% inhibition observed with Compound 3a was unex-
houn et al., and by Burstein et al. (Burstein S. et al. 

25 
pected and, perhaps, reflects the high anti-edema po-

"Antagonism to the Actions of P AF by a Nonpsy- tency of the compound of the present invention. As 
choactive Cannabinoid." J. Pharmacol. Exper. Tuer. already seen with arachidonate-induced edema, Com-
251:531-535 (1989)), with water being substituted for pound 3a was also more effective than its enantiomer, 
mercury as the displacement medium. PAF (1.0 µg) or 6a, in reducing PAP-induced edema. 

Treatment 0.05 
3a J0J•(-J.2 ± 4)C 
6a 44.4(10 ± 5)c 
3e 
6b 
la 
2a 

6.6-THC-7-
oic acid 

TABLE II 
Inhibition of PAF-Induced Paw Edema0 

Dose(mglkd 
0.10 0.25 0.5 1.0 
135•(-10 ± 3)C 150•(-14 ± 7)C 
38.7•(!9 ± J6)d 3!.9•(21 ± 2yi 
39.3•(!9 ± 6l 63.9•(1 J ± 3)d 
-44.2(38 ± 7)' 7.6(24 ± 4)' 

!7!•(-20 ± s;r 
60.1•(12 ± 7) 
76.0•(7.5 ± JO)d -
- 7.5(28 ± 4)• 
6.3(30 ± 4)/ 56.3(14 ± 5)1 
-37.5(44 ± 8)/ 21.8(28 ± s)f 

20.0 

50.2 

-Values shown are percent inhibition of paw edema when compared to vehicle treated controls. Numbers in parentheses are paw 
volume changes ± S.E. in p.1. *95% significance by ANOV A. N = 8 mice/group. 
bControl mice were given peanut oil (50 p.l) orally. Paw volume increases 
'28 ± 7; 
d31 ± 3; 
'26 ± 4; 
/32±7p.l. 

arachidonic acid (1.0 mg) dissolved in 50 µL of 5% 
ethanol in saline, was injected subcutaneously into the LEUKOCYTE ADHESION TEST 
plantar surface of the right hind paw of ether-anesthe-
tized CD-1 female mice (20-25 g) obtained from 50 Leukocytes are thought to be major contributors to 
Charles River Laboratories. The volume of the right the infl~atory response: and t~eir ability, ~ this 
foot was measured to the level of the lateral malleous by regard, ts reflecte~ by thetr adhesion to a vanety of 

. fif; (lS) • substrates. Followmg the procedure of Audette and 
water displacement before treatment, teen mm- B t • (A d tt CA d B t · s "Inhib·t· f 

-" PAF · · · hirt (30) • t ft urs em u e e an urs em . 1 10n o utes ..... ter tnJect1on, or t Y mmu es a er 5 Leuk Adh . b th I v· d I v· Ad 
hi · • d • • • Th h · 1 5 ocyte es1on y e n 1vo an n 1tro -

arac dome act tnJectton. e c anhge ~gnifip~w vo ~e ministration of Cannabinoids." Life Sci. 47:753-759 
was calculated for each mouse and t est tcance ,or (1983) . al 11 f £ al CD 

1 
· (

2
0-

25 each group was determined by a paired t test. • pentone ce ~ rom em _e - rmc~ 
As shown in Table 1, Compound 3a of the present g) w_e~e co~ected at mnety (90) mmutes _followmg oral 

· n· fii ti. · r d c· g arachidonate admtntstratlon of Compound 3a or vehicle (50 µ.L of mven on was e ec ve m e u m - . 
· d d d Furth Co pound 3a was 60 peanut oil). Cells from each treatment group (N=3) m uce paw e ema. ermore, m 1 d ual f 11 al' 
more effective than its enantiomer, Compound 6a, in ~ere poo ed, an . eq numbers O ce s were ~quoted 

d • h d mto stx culture dish wells (1.9 cm2 area). After mcuba-
re ucmg sue e ema. tion for 18-20 hours, nonadhering cells were removed 

TABLE I and the remaining cell monolayer quantitated by DNA 
Inhibition of Arachidonic Acid-Induced Paw 65 measurement. Cell viability was monitored by Trypan 

Edema0 Blue exclusion. 
Dose (mg/kg)b 3a 6a As shown in Table III, Compound 3a was most effec-

0.005 26.3(28 ± 4) tive in reducing leukocyte adhesion. This result is con-
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sistent with the results of the paw edema tests, further 
demonstrating Compound 3a's utility as an anti-inflam­
matory agent. 

TABLE III 
Effects on Leukocyte Adhesion° 

Dose (mg/kg)h la 2a 3a 6a 

Control 

O.ot 

0.05 

0.10 

0.20 

0.50 

1.00 

Control 

20 

40 

0.88 ± 0.08 0.88 ± 0.08 1.26 ± 0.05 
(100) 

1.26 ± 0.05 
(100) (100) (100) 

1.12 ± 0.12 
(127)• 
0.94 ± 0.11 
(106) 
0.58 ± 0.06 
(66)• 
0.59 ± 0.05 
(67)* 

1.09 ± 0.08 
(124)• 
0.44 ± O.Q3 
(SO)• 

0.88 ± O.Q3 
(70)• 
1.34 ± 0.08 
(106) 
0.64 ± 0.08 
(54)• 

1.34 ± 0.14 
(106) 
1.29 ± 0.05 
(102) 
1.38 ± 0.17 
(110)• 

0.64 ± 0.06 0.87 ± 0.08 1.46 ± 0.05 
(73)• (69)• (116)• 
0.59 ± 0.06 0.30 ± 0.03 0.70 ± 0.12 
(67)• (24)* (56)• 

8 
As shown in Table IV, Compound 3a of the present 

invention was an effective analgesic when measured by 
this test. 

a6-THC-7-
oic Acid 

0.81 ± 0.03 
(100) 
0.67 ± 0.02 
(82.7)• 
0.55 ± 0.02 
(67.9)• 

"Values are the number of adhering cells X 106 ± S.D. Numbers in parenthesis are percent of control. 
*95% significance by ANOV A; otherwise not statistically significant. . 
beontrol mice were given 50 ,.1 peanut oil orally. Peritoneal cells were collected 90 mm after oral 
administration of the cannabinoids. 

TABLEIV 
Antinociceptive Effects0 

Dose (mg/kg) 2a la 6b 3e 6a 3a 

.025 

.050 
0.10 
0.25 
0.50 
1.0 
2.0 
4.0 

30.0(5)• 44.4(5)• 10.4(5) 
49.0(10)• 
61.4(15)• 
37.5(10) 
3.1(10) 

10.3(5) 
61.7(5)• 
49.5(20)• 
61.5(!7)• .. 
51.7(8)• 
14.7(5) 

20.8(5) 
85.0(5)• 
68.3(5)• .. 
33.4(5)• 
34.0(5) 
28.4(5) 

72.5(5)•.. 58.5(5) .. 
-10.2(5) 106.1(5)• 

-2.8(8) 

42.9(9) 

"Values are the percent change in latency. Figures in brackets are the number of mice, *P<0.05; ••P<0,01; 
•np <0.005 by a paired t test; otherwise not statistically significant. Under the same conditions _indometha­
cin (10 mg/kg) gave a 51.1 % increase in latency and naproxen (4-0 mg/kg) produced a 64.4% mcrease. 

HOT PLATE TEST FOR ANTINOCICEPTION 45 
MEASUREMENT OF CATALEPTIC EFFECTS 

The hot-plate test is a method for measuring the anal­
gesic activity of pharmacologic agents based on the 
reaction time of mice to lick their forepaws and/or 
jump after being placed on an aluminum hot plate 
heated to and maintained at, 54°-56° C. (Kitchen I and 
Green PG. "Differential Effects ofDFP Poisoning and 
Its Treatment on Opioid Antinociception in the 
Mouse." Life Sci. 33:669-672 (1983). 

An aluminum surface was maintained at 55°±1° C. 

The cataleptic response was measured using the ring 
test described by Pertwee. (Pertwee RG. "The Ring 
Test. A Quantitative Method of Assessing the Catalep­
tic Effect of Cannabis in Mice." Br. J. Pharmacol. 
46:753-763 (1972)). Mice were placed on a horizontal 

50 -wire ring 5.5 cm in diameter, which was attached to a 16 
cm vertical rod. The hind paws and fore paws were 
placed at opposite sides of the ring. It is important that 
the ambient temperature be maintained at 30° C. and 

by circulating water through the passages in the metal. 55 
A clear plastic cylinder, 18 cm in diameter and 26 cm 
high, was placed on the surface to prev~nt escape. The 
end point was taken when the mouse either :performed 
a hind paw lick or jumped off the surface; m no case 
were the animals kept more than 30 seconds on the 60 
plate. Mice were never used more than one time; con­
trol values were measured at 11 a.m. and test values at 
2 p.m. Compound 3a and the other compounds were 
administered orally ninety (90) minutes before the hot 
plate test. The percent change in response time (la- 65 
tency) was calculated by comparing the mean of the 
control values with the mean of the test values and 
statistical significance determined by a paired t test. 

that the environment be free of auditory stimuli and 
bright lights. The response was calculated as the frac­
tion of time the mouse is immobile over a five (5) minute 
test period. Measurements were done between 2 p.m. 
and4 p.m. 

As shown in Table V, Compound 3a produced little 
response when compared with ,6.LTHC and may be 
expected to be free of undesirable effects when adminis­
tered long-term. 

TABLE V 
Cataleptic Effects in the Mouse0 

Treatment 
Response ± SD 

Vehicleb 

Dose (mg/kg) 

7.7 ± 4.4 
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TABLE V-continued 
Cataleptic Effects in the Mouse0 

Treatment 
Response + SD 

la 
3a 
3a 
6a 
6a 

, 6a 
6a 

a6-THC-7-oic acid 
a6-THC-7-oic acid 

a1-THC 

0.1 
0.1 
1.0 
0.25 
0.5 
1.0 
4.0 
5.0 
0.5 

40 

Dose (mg/kg) 

22.9 ± !0.3• 
5.8 ± 3.4 

12.2 ± 6.0 
12.3 ± 10.3 
13.8 ± 7.9 
10.4 ± 10.6 
8.7 ± 5.6 

10.1 ± 6.8 
10.0 ± 7.5 
48.9 ± 16* 

5 

10 

"The values are expressed as the means of the fraction of time the mice remained 
immobile± S.D. *95% significance by ANOVA; otherwise not statistically signifi-

15 cant. 
bpeanut oil (50 11!) given orally. 

PHARMACOLOGICAL FORMULATIONS 
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wherein R 1 is a hydrogen atom, -COCH3 or 
-COCH2CH3; R2 is a branched C5-C12 alkyl. 

2. A compound according to claim 1, wherein RI is 
hydrogen and R2 is 1,1-dimethylheptyl. 

3. A compound according to claim 1, wherein RI is 
-COCH3 and R2 is 1,1,-dimethylheptyl. 

4. A pharmaceutical composition comprising a com­
pound according to claim 1. 

The compositions of the present invention can be 20 5. A pharmaceutical composition comprising a com-
used in both veterinary medicine and human therapy. pound according to claim 2. 
The compositions can be administered orally or paren- 6. A pharmaceutical composition comprising a com-
terally. The form in which the drug will be adminis- pound according to claim 3. 
tered will depend on the route by which it is adminis- 7. A method of relieving pain in a mammal compris-
tered. In one embodiment, the drug is dissolved in a 25 ing administering to said mammal an effective analgesic 
vegetable oil, such as olive oil or peanut oil, and, option- amount of a compo~d ~ccor~inp to claim 1. . 
ally, encapsulated in a gelatin capsule. For human ther- . 8. A ~~tho~ of reli~vmg pam ma ma~al compn~-
apy, a preferred method of administering Formula is mg adm1n1stenng to said !11.ammal an ~~fective an~gesic 
orally, in the form of a gelatin capsule. The dosage of am?unt of a pharmaceutical composition accordmg to 
the active ingredient of this invention is generally be- 30 claim 4. . . . . . 
tween about 10 and 500 mg per 70 kg of body weight 9. A method of relievmg pam m a mammal compns-
per day, preferably between about 50 and 150 mg per 70 ing administering to said m~al an effe~tive analgesic 
kg of body weight per day. The actual preferred amount of a compou~d ~ccord_m~ to claim 2. . 
amounts of the active ingredient will vary with each . 10. A ~-eth~d of reli~vmg pam m a m~al compn~-
case, according to the species of mammal, the nature 35 mg adm1n1stenng to said ~ammal an ~~fective an~gesic 
and severity of affliction being treated, and the method am?unt of a pharmaceutical composition accordmg to 
of administration. In general, the compositions of the claim 5- . . . . . 
present invention are administered to an individual, . 11· A _m_eth~d of reh~vmg pam m a m~al compn~-

eriodicall as necessary to improve symptoms of the mg administenng to said m~al an effe~tive analgesic 
P_ _Y, . . hi h amount of a compound accordmg to claim 3. 
disease bemg treated. The length of trme durmg w c 40 12 A th d f 1- • · · al · 

· · dminis" d d h tal d . me o o re 1evmg pam m a mamm compns-
th~ composit~ons are a . tere an t e to. osage ing administering to said mammal an effective analgesic 
will necessarily vary with each case, accordmg to the . . . . 

d ·t f th affl" t· b · t t d d amount of a pharmaceutical compos1t1on accordmg to nature an seven y o e 1c 10n emg rea e an 
1 

. 
6 

the physical co~~tion of the subject.. . c ~ A method of relieving inflammation of bodily 
~e. compos1t1ons o_f the. pr~s~nt ~vent1on can be 45 tissue of a mammal comprising administering to said 

adm1n1stere~ to an afflic!~d mdivid~~ m the form o_f a mammal an effective anti-inflammatory amount of a 
ph~aceutical composition_ contammg an effec!1ve compound according to claim 1. 
ant1-mflamm~tory or analgesic amo?Jlt of Formula m a 14. A method of relieving inflammation of bodily 
ph~acologically ac~epta~le earner, for example, a tissue of a mammal comprising administering to said 
gelatm c~p~ule, _or edible <?il (e.~., a veg~table oil) for 50 mammal an effective anti-inflammatory amount of a 
oral a~~trati?n, or sterile salme_ solution fo~ ~aren- pharmaceutical composition according to claim 4. 
teral a~stration. A ~harmaceutical composition !0 15. A method of relieving inflammation of bodily 
be ~~IDlnlstered o~all~ m ta?let form can_ mclu_de, m tissue of a mammal comprising administering to said 
addition to the active mgred1ent of the claimed mven- mammal an effective anti-inflammatory amount of a 
tion, a filler (e.g., lactose?, a bin~er (e.g., _carboxy- 55 compound according to claim 2. 
methylcellulose, gum arab1c, gelatm), an adJuvant, a 16. A method of relieving inflammation of bodily 
flavoring agent, a coloring agent, and a coating material tissue of a mammal comprising administering to said 
(e.g., wax or plasticizer). Those skilled in the art will mammal an effective anti-inflammatory amount of a 
know, or will be able to ascertain with no more than pharmaceutical composition according to claim 5. 
routine experimentation, appropriate pharmacological 60 17. A method of relieving inflammation of bodily 
carriers for said pharmaceutical compositions. tissue of a mammal comprising administering to said 

Those skilled in the art will recogitize, or be able to mammal an effective anti-inflammatory amount of a 
ascertain using no more than routine experimentation, compound according to claim 3. 
many equivalents to the specific embodiments of the 18. A method of relieving inflammation of bodily 
invention described herein. Such equivalents are in- 65 tissue of a mammal comprising administering to said 
tended to be encompassed by the following claims. mammal an effective anti-inflammatory amount of a 

What is claimed is: pharmaceutical composition according to claim 6. 
1. A compound of the formula * * * * * 
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