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This invention relates to compounds having 
therapeutic activity and, more specifically, ta 
derivatives of dibenzopyran having rnarihuana 
activity, which may· be useful in the elimina­
tion of suffering from various ailments and par­
ticularly suffering by patients undergoing treat­
ment for addiction to· opium alkaloids. 

2 
mercury; g. indicates grams; cc. indicates cubic 

. centimeters. 
EXAMPLE I 

5 
1-1:IYllROXY-3- (1-METHYLHEXYL) -6,6,9-TRIMETHYL-

._ 7,8,9,10-TETRAHYDR0-6-DIBENZOPYRAN 

Synthetic compounds with the alicyclic double 
bond as part of the pyran ting have been: studied 
and shown to Possess marihuana-Hke activity. JO 
'I'hese have the formula: 

Et~OlL H HI'i OH H 

H: ___ CoBu (») 

C-0 H 

d~, °"cH, 
A variety of compounds with other 11ormal alkyl 
groups in place of the n-amyl also were physio-
logically active. · 

It has now been found that compounds having 
certain branched-chain hydrocarbon groups in 
the 3 position instead of normal- alkyl groups 
have much greater pharmacological and thera­
peutic activity. The hydroxyl group on the 1 
position may be replaced with allwxy or acyloxy, 
and other alkyl groups may be substituted for 
the methyl group at positions 6· and 9, while'stm 
retaining marihuana activity. 

The general procedure for preparation of these 
pytans is as follows: a 3,5-ditilethoxyphenyl 
alkyl ketone is treated with an alkyl niagnesium 
halide to form a 3,5-dilnethoxypbenyl dialkyl 
carbinol. The carbinol is distilled with a few 
drops of sulfuric acid, which converts it into a 
corresponding alkene. The alkene is hydrogen­
ated with hydrogen in the presence of. a, catalyst 
to form the 3,5-dimethoxyp)Jenyl alkane. The 
alkane is then · demethylated with hydrobromic 
acid to form the 3;5-dihydrox<yphenyl a-lkane. 

16 2 - (3,5 - dimethoxyphenyl) - 2 ... heptene.-A 
Grignard reagent was prepared from 2.65 g. 
(0'.109 atoms) of magnesiUm and 15.5 g. (0.109 
moles) of methyl iodide in 60 cc. of anhydrous 
ether. The reaction was carried out in a round 

20 bottomed flask fitted with a reflux condenser. 
Twenty~five and eight tenths grams (0.109 moles) 
of g,5-dimethox-yphenyl n-amyl ketone ·dissolved 
iri 120 cc. of ether was added gradually. The 
i-eaction mixture was-refluxed for one hour. The 

25 solution was cooled and a saturated solution of 
ammonium chloride in water was added drop­
wise with stirring. When the solution clarified, 
the decomposition was complete. The· ethereal 
solution was removed· and the aqueous portion 
washed-with ether, and the washings joined witli 

SO the original ether layer. After drying with cal­
cium chloride, the ether was removed by dis­
tillation to obtain- the carbinol. 

Step ,B 

35 The crude carbinol was placed in a flask for 
distillation and sb{ drops of 20 .per cent sulfuric 
acid was added. The liqUid was then heated -to 
-boiling under reduced pressure until all of the 
water had been driven off, then the pure heptene 

40 was collected at a temperature of 149-1.59° (3.5 
mm.l; nn25 1.5247, (l4"25- 0.9864. The yield was These 5-secondary-aJkyl resorcinols are con­

densed with an alkyl 5-metbyl-cyclohexanone-2-
carboxylate to form 1-hydroxy-3-alkyl-9-methyl­
'7,8,9,10 - tetrahydro - 6 - dibenzopyrones. The 
pyrones are converted to the correspondirtg 45 
"lytans by the action of an alkyl· magnesium 

87%. ' 
Step C 

2 - (3 ,5 - dimethoxyphenyl) - heptane. -Ten 
and fifty-five one-hundredths grams C0.045 
moles) of the above heptene was dissolved in 
100 cc. of 95% alcohol and subjected to hydro­
genation with Raney nickel catalyst at room 
temperatures and 2-3 atm .. of pressure. It boiled 
at 135-137.5° (3mm.) as a colorless liquid; 7in20 

1.4998; d425 0.9654. The yield was 8 g\ or 75%. 

alide. 
In the following examples, selected to illustrate 

the invention, the following customary abbrevia­
tions ,are used; -n0

25 is the index of refraction 50 
for the D sodiwn line; cuu is the density at 25° 
c. compared with -that of water at 4° c,; tem­
peratures are in degrees centigrade; yields are Step 1J 
in percent of the theoretical amounts:.- reduced 
pressures (e . . g:. 2 mtrt.>- are in- millimeters of 

5--<1-rnethylhexyn-resorcinol.-Seven and six 
155 tenths grams of the above hepta.ne was demetbyl~ 
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3 
ated by refluxing for five hours in a solution of 
18 cc. of 48 per cent hydrobromic acid and 53 cc. 
of glacial acetic acid. The reaction mixture was 
poured into about 400 g. of ice-water mixture 
and extracted with three pol'tions of ether. The 15 
ether extracts were neutralized with sodium bi­
carbonate solution and then extracted with a 10 
per cent sodium hydroxide solution. The alkaline 
extracts were made acidic to Congo red paper 
with concentrated hydrochloric acid and again 10 
extracted with three portions of ether. After 
drying the solution over anhydrous sodium sul­
fate, the solvent was removed by distillation and 
the product was distilled under reduced pressure. 
It boiled at 168.5-170° (2 mm.) as a yellow syrup. 16 
The yield was 4.5 g. or 67%. · 

Step E 

4 
at 138-140° (2.5 mm.) and was a straw colored 
liquid, nn26 '1.5301. The yield was 19.2 g. or 87%. 

Step C 

2-(3, 5-dimethoxyphenyl) -hexane.-Nineteen 
and two tenths grams of the above hexene when 
treated according to Example I, Step C, gave 
14.5 g. of hexane (75% .yield). It boiled at 126-
1290 (2.5 mm.) and was a colorless liquid, 
nn25 1.5021, d425 0.9707. 

Step D 

5 - (1 - methylpentyl) - resorcinol.-Fourteen 
grams of the above hexane when treated accord­
ing to Example I, Step D, gave 10 g, of yellow 
syrup, B. P. 1164-169° (2 mm.), 79% yield. 

Step E 

1 - hydroxy - 3 - (1 - methylhexyl) - 9-
methyl-7, 8, 9, 10-tetrahydro-6-dibenzopyrone.­
Four and four tenths grams (0.021 moles) of the 
above resorcinol, 4 g. of ethyl 5-methylcyclohex­
anone-2-carboxylate, and 2.5 g. of phosphorus 
oxychloride were dissolved in 30 cc. of anhydrous 
benzene and refluxed for five hours. The solu­
tion was poured into about 100 g. of ice water and 
sodium bicarbonate was added until all the acid 
was neutralized. The benzene was removed by 
blowing a current of air over the solution, leav­
ing a solid product. This was Plll'ified by re- 30 
crystallization from ethyl acetate, white prisms, 

1-hydroxy-3-<1-methylpentyl)-9-methyl-7, 8, 
9, 10-tetrahydro-6-dibenzopyrone.-Nine and 

ZO five tenths grams of the above resorcinol, 10 g. of 
ethyl · 5-methylcyclohexanone-2-carboxylate, and 
7.5 g. of phosphorus oxychloride in 50 cc. of ben­
zene were treated according to Example I, Step 

25 E, and produced white prisms, M. P. 158-'159° 
(corr.) Yield 8.2 g, (53%). 

M. P. 144.5-145° (corr.) . The yield was 3.26 g. 
or 47%. 

Step F 

1-hydroxy-3-(1-methylpentyl)-6, 6, 9-tri-
methyl-7, 8, 9, 10-tetrahydro-6-dibenzopyran.­
Eight and seven one-hundredths grams of the 
above pyrone, 7.48 g, of magnesium and 44 g. of 
methyl iodide when treated acco1'ding to Ex­
ample I, Step F, gave 5.9 g. of brownish yellow 

Step F 35 resin, or 70%. It boiled at 173-181 ° (<1 mm.). 

· 1-hydroxy-3-(1-methylhexyl) -6, 6, 9-trimeth­
yl-7, 8, 9, 10-tetrahydro-6-dibenzopyran.-Three 
and fifteen one-hundredths · grams <0.010 moles) 
of the above pyrone was added in small portions 
to a Grignard reagent prepared from 2.8 g, of 40 
magnesium and 16.3 g. of methyl iodide <0.115 
moles), in 60 cc. of anhydrous ether. An equal 
volume of benzene was added, the ether distilled 
off and the mixture refluxed for eighteen 
hours. The Grignard compound was decom- 45 
posed with 120 g. of crushed ice containing 15 cc. 
of concentrated sulfuric acid. The aqueous 
layer was extracted with ether which was joined 

EXAMPLE III 

1 - HYDROXY - 3 - Cl-N-PROPYLPENTYL) -6,6,9 - TRl­
METHYL-7,8,9 ,10-TETRAHYDR0-6~DIBENZOPYRAN 

=~--·Ai:~,H, 
H H o-o>---{ 

c~, '-cH, 

Steps A and B 

4-(3,5-dimethoxyphenyD-3 or 4-octene.-F'if­
teen grams of 3,5-dimethoxyphenyl n-butyl 
ketone, 2.43 g. of magnesium and 12.3 g. of n­
propyl bromide were treated according to Ex­
ample I, Steps A and B. The product boiled at 
150-153° (3 mm.), and was a colorless liquid, 
nn25 1.5185. The yield was 12.2 g. or 73%. 

Step C 

to the benzene portion. The solvent was re­
moved by blowing a current of air over the GO 
solution, and a purple residue remained. This 
was dissolved in 50 cc. of 95 per cent alcohol 
and refluxed for ten hours with about 1 g. of 
Darco (decolorizing carbon) . After removing 
the Darco and the solvent,. the product was dis- 55 
tilled. It boiled at 208-213° (2 mm.). The yield 
was 2.43 g. or 74%, of b1'own resin. 4 - (3,5 - dimetho;cyphenyl) - octane.-Sixteen 

grams of the above octene when treated accord-
60 ing to Exampie I, Step C, gave 10.5 g. of a color­

less liquid, B. P. 137-142° (2.5 mm.), nD25 1.4998, 
d425 0.9551. 

EXAMPLE II 

1-HYDROXY - 3 - (1 - METHYLPENTYL) - 6,6,9 - TRI­
METHYL-7,8,9,10-TETRAHYDR0-6-DIBENZOPYRAN 

:~i:~ ... 
c~ '-cH, 

Steps A and B 

2-(3,5-dimethoxyphenyl) -2-hexene.-Twenty­
two and three tenths grams of 3,5-dimethoxy­
phenyl n-butyl ketone, 2.43 g. of magnesium and 
14.2 g. of methyl iodide were treated according 
to Example I, Steps A and B. The product boiled 

Step D 

5-<1-n-propylpentyl)-resorcinol.-Ten grams , 
35 of the above octane when treated according to 

Example I, Step D, gave 5.5 g. or 62%. It boiled 
at 176-178° (2.5 mm.) and was a yellow syrup. 

Step E 

10 1 - hydroxy - 3 - (1 - n - propylpentyl) - 9 -
methyl - 7,8,9,10 - tetrahydro -6-dibenzopyrone.­
Five and three tenths grams of the above re­
sorcinol, 5 g. of ethyl 5-methylcyclohexanone-2-
carboxylate, and 4.2 g. of phosphorus oxychloride 

17 
5 when treated according to Example I, Step E, 



► 

5 
gave 4;2 g. or 51% of white prisms, M. P. 
162:5-163.5" ·(corr.>. 

Step. F 

1 - hydroxy· - 3 - (1 - n - propylpentyl) - 6,6,9 - 0 
trimethyl- 7;9,8,10 - tetr:ahydro - 6 - dibenzop1J -
ran.-Four and fifteen one-hundredths_ grams of 
the above pyrone, 3.53 g. of magnesium anct: 20.6 g. 
of methyl iodide when treated according to Ex­
ample I, Step F, gave 2.6 g. of brownish yellow rn 
resin, B. P. 211-214°· (2 mm.>. 

EXAMPLE-IV 

1 - HYDROXY - 3 - (1-.METHYLBUl'.YL) - 6;6,9 -TRI;. lS 
METHYL-7,8,9,10-TETRAHYDR0-6-DIBENZOPYRAN 

20 

Steps A andB 

2 - ( 3,5 - dimethoxvphenyl) - 2: - pentene.-: 25 
Prepared as in Example I, Steps A and .B from · 
21.1 g . <0.101 moles) of 3,5-dimethoxyphenyl 
n-propyl ketone and-0-.f0l moles of methyl mag­
nesium iodide (from 2.45 g. of magnesium and 
14.5 g. of methyl iodide). The• product boiled at 30 
124-129° (2.3 mm.),, and was a straw-colored 
liquid, n 0

25 1:5343, ci425 1.0086. The yield was 
16.4 g. or 79%. 

Step C 
35 

6 -
EXAMPLE V 

1 - HYDROXY - 3- - (1 - E'l'HYLBU'l'YL) - 6~6~9 - TRI­
METHYL-7;8;9,10'-TETRAHYDR0-6-DmENZOPYRAN 

:~H ~b:,H, 
~o~ 

· c~, "cH, · 
Steps A a1Ul B: 

3- ( 3 ,5-dimetho:typhenylJ-2. or 3-hexene.-~e­
pared according to procedure in Example I, Steps 
A and B, from 20.8 g, (0,10 moles) of 3,5-di­
methoxyphenyl n-propyl ketone and. 0.10 mole.of 
ethylmagnesium bromide (2,43. g, of magnesium 
arid . 1.0.9 .. g, of ethtyl bromide>. It. bolled · at 
136'-::14.0Q ancl. was a. colorless liquid, 7io2s 1.5283, 
yield 17.6 g, cir 80%. 

Step,C 

3~(3;5-dimethoxyphenyl)-hexane.,...-,Thls com­
.pound-·was prepared. by -hydrogenation according 
to pFocedure of Example .. ! ; .step c~ It boiled .at 
123';.:.i26.5.0 ' (Z.Z .mm.>, and was a ·colorless _liquid~ 
7io2s 1.5036, d425, 0.9766~ yield 13 g. from.16.96. g. 
of the above hexene or 76%. 

StepD 

5-(1-ethylbutyl)-resorcinol . ..,...Prepared by de­
methylating the above hexane according to, pro­
cedure•ofExample I, Step D. It boiled at 163--166"' 
(3 mm.)·, and -was·agolden -yellow resin, yield -7.2. 
g, from 12·.1 g. of the above hexane or 68%-. 

StepE 

1 - hydrOXlJ - 3 -- (1 - ethty!b11.tJJl} - 9-,methyl-
7, 8; 9:, 10-tetrahydxo-6-dibenzopyrone.-,-,Prepared 
according to: proceduxe· in Example III, step .E, 

2 - (3,5 - dimethoxyphenyl) - pentane.-Pre­
pared by ,hydrogenating the: above compound 
with Raney nickel· catalyst at room-temperature 
and 2-3 atm. pressure. It boiled at 114-119° (2.3 
mm.), and was a colorless liquid, .7io25 1.5052, d425 
0.9837. The yield was 13.4 g. from 15.9 g. of 
starting material, or 83.5%. 

StepD 

40 from 6(54 . g, Wl034 mole, of .5,-(1-ethylbutyl).­
resorcinol, 6.33·.g. (0.034 mole'} of ethyl.5-methyl­
cyclohexanone-2-carboxylate and 3.5 cc. <0.034 
mole) of phosphorus oxychloride in 40 cc. of an­
hydrous benzene. The reaction mixture was al-

5- <1-methylbutyl) resorcinol.-Prepared by de­
methylating the above pentane H2''.07 g.) with 
48% hydrobromic acid and glacial acetic acid ac­
cording to the procedure in Examp!e I, 'Step D. 
It boiled at 161-165° (3 mm.) , and was a lemon­
yellow syrup, yield 7.32 g. or 70:%. 

45 lowed to stand for eighteen hours, isolated and 
purified in the· . usual manner. From ethyl 
acetate, it crystallized as white prisms; M; P. 
195_5q95° c. <corr;), yield, 7.83 g, or 73%. 

60 

Step E 

1 - hydroxy - 3 - (1 - m~thyZbutyl} - 9 - methyl -

StepF 

1-hydroxy;.3._(1'-ethylbutyl) - 6,6,9' - trimethyl'-
7,8;9,10 - tetrahydro-6-dibenzopyran-.-Prepared 
according-to procedure in Example I, Step F; from 
7.62 g; of the above pyrone a:nd twelve ·t iimes the 7 ,8,9 ,1 O-tetrahydro-6..,dibenzapyrone.-A solution 

55 molecular quantity of. methylmagnesium iodide, 
isolated and purified in usual manner. :n:t boiled 
at 211-213° (3.5 mm.>, and was a .purple resin, 
yield, 6 g, or 76%. 

of 5.9 g. (0.033 mole) of 5-·(1-methylbutyD-re­
sorcinol, 6.1 g., (0,033 mole} of .ethyl 5-methylcy­
clohexanone-2-carboxylate · and .. 3.1 cc.. (0.033 
mole) of phosphorus 9xychloride-in 40 cc. of an­
hydrous benzene was, warmed on a steam-cone: for 
five minutes. The solution was left. to stand at oo 
room temperature for twenty-one hours, pro­
tected from moisture by a. calcium chloride tube . 

. The pyrone was isolated and puxified as in Ex­
ample I, Step E. From ethyl acetate it crystal­
lized as white plates, M. P; 181-181.5° (corr.); 65 
Yield, 7 g. or 70%. 

Step F 

1 - hydroxy - 3 - (1 - methylbutyl) -,6,6,9 - tri -
methyl - 7,8,9,10 - tetrah1/dro - 6 - dibenzopyran. 70 
-Prepared according to pro.cedure in Example I, 
Step F from 6.7S g. <0.023 mole) of the above 
pyrone and twelve times the molecular quantity 

EXAMPLE ·· VI 

1 ~HYDROXY - . 3 _. ff- IvIETHYLHEETYL) -· 6,6,9. - '.ERJ:.-· 
METHYL-7 ,8.,S, lO""TETRAHYDRQ .. 6-DIBENZOP.YRAN -

~:c ... 
H ·H 0-0 . 

/". 
CH, CH. 

Steps A and B 

of methylmagnesium iodide. · Browrr resiri., B. P. 
201-204.5° (3 llllJ?..); Yield, 5.17 g. or 73%, < 

2-(3,5-dimethoxypkenyl)- - 2 - octene.-Treat­
ment of 3,5-dimethoxyphenyl-n-hexyl ketone by 
methods analogous to Example I, steps A and B, 
yielded a product boiling at rn~::..169°' (4. JI1m;) 

76 ni>25'-1.5215'. · - · 
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7 
StepC 

8 
used as starting material. For instance, about 1. 
mole of pulegone, 1 mole of 5-(1-methylbutyl)­
resorcinol, and 0.33 mole of phosphorus oxychlo­
ride in dry benzene are refluxed for about four 

2 - <3,5 - dimethox11phenyl) -n-octane.-Treat­
ment of 2-(3,5-dimethoxyphenyl) -n-octene ac­
cording to the method disclosed in Example 1, 
step C yielded a product boiling at 150-153° (3.5 
mm.); nn25 1.4988; d425 0.9605. 

StepD 

6 hours. The reaction mixture is then poured into 
an excess of aqueous sodium bicarbonate and 
warmed on a steam bath until the phosphorus 
derivatives are decomposed. After cooling, the 

5-(1-methylheptyl)-resorcinol.-Treatment of 10 
2-(3,5-dimethoxyphenyD-n-octane according to 
the method described in Example I step D yielded 
a product boiling at 178-184° (4 mm.) 

benzene layer is separated and the aqueous layer 
extracted with a mixture of benzene and ether. 
The solutions of the desired product in the or-
ganic solvents are then combined, extracted with 
2 percent aqueous sodium hydroxide and the sol­
vent removed in the usual manner. The residue 

StepE 

1 - hydroxy - 3 - (1 - methylheptyl) -9-methyl-
7,8,9,10 - tetrahydro - 6-dibenzopyrone.-Accord­
ing to the method described in Example I, step E 
yielded a white crystalline product melting at 
132.5-134°. 

16 when distilled under a pressure of 2 mm. boils 
at 175-187°. 

Without further elaboration the foregoing will 
so fully explain my invention that others may 
readily adapt . the same for use under various 

20 conditions of service. 
StepF 

1-hydroxy-3-(1-methylheptyl) - 6,6,9-trimeth­
yl-7,8,9,10-tetrahydro - 6 - dibenzopyran.-Treat­
ment of the above pyrone according to the meth-
od described in Example I, step F yielded a prod- 25 

uct ,boiling at 217-222° (2.5 mm.). 

EXAMPLE VII 

ACYLATED PRODUCTS 80 
The hydroxyl group present in the one posi­

tion in any of the products of the preceding or 
following exam:Qles may be changed to acetyl by 
heating with acetic anhydride and a little fused 
anhydrous sodium acetate for about two hours. 36 
The excess reagent may be removed in conven­
tional ways, as by mixing the mass with ice water, 
neutralizing with sodium bicarbonate and ex­
tracting with ether to secure the desired product. 
Other acyl groups may be substituted by using 40 
the appropriate acid anhydride and sodium salt. 

EXAMPLE VIII 

ETHERIFICATION 

The hydroxyl group present in the one position 
45 

of any of the dibenzopyrans of the preceding or 
following examples may be converted to an alkoxy 
group. This is done by refluxing for about fifteen 
hours with anhydrous potassium carbonate and 50 
the desired alkyl halide in acetone solution. In 
the case of forming a monomethyl ether, the 
product may be purified by dissolving unchanged 
tetrahydrocannabinol with Claisen's potash. 

I claim: 
1. The compound 1 - hydroxy - 3 - (1 - methyl­

hexyl) -6,6,9-trimethyl - 7,8,9,10 - tetrahydro - 6 -
dibenzopyran represented by the formula: 

2. The compound 1 - hydroxy - 3 - (1 - methyl 
pentyD-6,6,9-trimethyl-7,8,9,10-tetrahydro - 6 -
dibenzopyran represented by the formula: 

HOH, H H OH H 

"-.l__V ~ OH, :>(_)- J6HC4Ho 

/"-. "-c-o 1 

H H/"-. E: 
CH, CH, 

3. The compound 1 - hydroxy - 3 - (1 - methyl­
heptyi) -6,6,9-trimethyl-7,8,9,10 - tetrahydro - 6 -
dibenzopyran represented by the formula: 

4. The method of preparing therapeutic com­
pounds which comprises producing a 3,5-dimeth­
oxy - 1 - sec - alk:ylbenzene having the secondary 

EXAMPLE IX 

HEXAHYDRO COMPOUNDS 

Any of the tetrahydrodibenzopyrans may be 
reduced to the corresponding hexahydro com­
pounds. This may be done by dissolving the 
tetrahydro compound in from fifteen to twenty­
five times its weight of glacial acetic acid, using 

55 alkyl branches in the 1 - position of the alkyl 
chain; demethylating said compound to a sub­
stituted resorcinol; condensing said resorcinol 
with an alkyl 5-methylcyclohexanone-2-carbox­
ylate to form the corresponding dibenzopyrone; 

60 and methylating the pyrone ring to form the 
corresponding dimethyl pyran. 

a small amount of platinum oxide as a catalyst, 
and subjecting the inass to the action of gaseous 65 
hydrogen at room temperature and 20-60 pounds 
pressure until one mole equivalent of hydrogen 
has been absorbed. After absorption is complete 
the solution may be filtered and the acetic acid 
removed by vacuum distillation. 70 

EXAMPLE X 

DIBENZOPYRAN FROM PULEGONE 

It will be obvious in place of the ethyl 5-methyl­
cyclohexanone-2-carboxylate, pulegone may be 715 

5. As therapeutic compounds having marihuana 
activity, tetrahydrodibenzopyrans represented by 
the following formula 

:~t., 
R/ "-,R 

where R, R1 and R2 represent lower alkyl groups 
and X represents a member selected from the 
group consisting of hydroxy, acyloxY and alkoxy 
groups. 
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6. A compound in accordance with claim 5 in 
which R represents a methyl group and X an 
hydroxy group. 

7. A compound in accordance with claim 5 in 
which R represents a methyl group, X an hydroxy 6 
group, and R1 represents a methyl group and R2 
represents an alkyl group having not more than 
seven carbon atoms. 

8. The compound, l-hydroxy-3-n-n-propyl­
pentyD-6,6,9-trimethyl-7,8,9,10-tetrahydro - 6 - 10 
dibenzopyran. 

10 
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