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1
The present application is directed to pharma-
cological compounds charscterized by marihuana
activity and the process of preparing the same,
ang-is. a continuation-in~part of my co-pending

application Serial No. 358,306, filed on September g

25, 1940.
.The. subject. matier of the present invention
may be illustrated by the following basic reaction

formulas.
R,
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where R represents. a lower alkyl group, Ri repre~
sents. hydrogen or a lower alkyl group and Rz
represents hydrogen or an alkyl group having 1-10
carbon atoms. :

Formulg I above represents a cyclochexanone-2-
carboxylate of which ethyl cyclohexanone-2-car-
boxylate (I—A); ethyl 5-methyl-eyelchexanone-
2-carboxylate (I-—B); ethyt 4-ethyl-cyclohex-

anone-2-carboxylate (I=-C) ; and propyl-6-butyl-,

cyclohexanone-2-carboxylate. (I—D) are exam-

(Cl. 260—333)

In Formula I—A above Ra represents hydrogen.

10 In the other formulas (I—B to I—D) R: repre-

sents g lower alkyl group which as shown in For-
muls I may be attached fo either of the 3, 4, 5or
6 positions.

Formula II above- represents a 1,3-dihydroxy-

15 5-alkyl benzene of which the 5-methyl-(orcinol)

and 5-n~-amyl-(olivetol) are typical examples.
Other examples where Rz represents the following
alkyl groups are the methyl, ethyl, propyl, butyl,
n-amyl, iso-amyl, heéxyl, heptyl, 4-methyl-hexyl,

20 3-ethyl-amyl, octyl, nonyl and decyl derivatives,

These compounds may be prepared by known
processes (J. A. C.S,, 61, 232), the preparation of
the 1,3-dihydroxy-5-n-octylbenzene described in
my co-pending pulegone condensation applica-

25 tion, Serial No. 401,655, being illustrative.

In the preparation of the compounds of the
present invention a cyclohexanone-2-carboxylate
I is first condensed with a 1,3-dihydroxy-5-alkyl-
benzene II to form a dibenzopyrone III.  The
benzopyrone is then reacted with a Grignard re-
agent to form the desired dibenzopyran IV, The
following examples will serve to illustrate the
present invention,

Ezample I

1-hydroxy-3-n-amyl-6,6,9 - trimethyl -~ 7,8,9,10-
tetrahydro-6-dibenzopyran.

A: solution of about 24 grams of 1,3-dihydroxy-
5-n-amylbenzene (olivetol), 24 grams of ethyl 5-

40 methyl-cyclohexanone - 2 - carboxylate and: 16

grams of phosphorus oxychloride in 180 ¢. ¢. of
dry benzene is first refluxed for about seven hours.
After” completion of the refluxing the reaction
raixture is first washed with dilute agueois sodium

ples. These compounds which may be prepared 45 hicarbenate and is then washed witlt water. The

by known processes (J, A, C, S, 62, 2405) may be
illustrated by the following formulas:

N

~GOOC;:H;
(T—AY

CH;

benzene layer is then separated in the usual man-
ner, the benzene evaporated and the residue (1-
hydroxy-3-n-amyl-9 - methyl - 7,8,9,10 - tetrahy-
dro-6-dibenzopyrone) after purification by re-

59 crystallization from ethyl acetate, is obtained &as

white needles with a melting point of 180°-181°
C. If desired, the crude residue after crystalliza-
tion from methanol may be converted to the pyran

" as described below.
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3 - n - amyl -9~ methyl -7,8,9,10~ tetrahydro-6-di-
benzopyrone in 140 c. ¢. of solvent made up of
about 3 parts of dry benzene and 1 part of dry
di-n-butyl ether is next mixed with a solution
Grignard reagent made up from about 9 grams
of magnesium and 22.5 cc. of methyl iodide in
75 c. ¢. of dry ether and the total mixture then
refluxed for about eight hours. After refiuxing

the reaction mixture- is-poured-onto icedammo=-

nium chloride golutions-the organic-layer: sep-.
arated, the aqueous layer exfracted once with
benzene and the combined benzene solutions

2.22hy reacting the pyrone intermediate with the

—n~~ e . - e

2,419,935 3 Tl IR i it o ol

4
accordance with the general process of Example
I by refluxing for four hours about 6 grams of
ethyl 4-methyl-cyclochexanone-2-carboxylate and
1,3-dihydroxy-5-n-amyl-henzene in about 55 cec.

5 of dry benzene containing 4.8 grams of phos-

phorus oxychloride. After treating with excess
aqueous sodium bicarbonate, cooling, washing
with water and benzene and crystallization from
methanol, the pyrone productis-obtainedas white

10 crystals with a melting point of. 169°-~168.5° C

The desired pyran derivative may he prepared

washed successively with water, dilute -aqueous.___ _proper. alkyl Grignard reagent in accordance with

sodium bicarbonate and water. The organic sol=

- RS

of petroleum ether (B. P. 60-100°-C.) - Abom; 10
drops of 48 per cent agueous hydrobromic acid-is
next added to the petroleum ether solutiom which -~

---the above examples.
vent (benzene etc.) is then evapma»ed*and—the 15—nnn ema

Ezxample VI
~~.1-hydroxy-~3-n-heptyl-9-methyl-7,8,9,10-tetra-

'f‘
»hydro-s dibenzopyrone,
-This-pyrone may be prepared in accordance

is then boiled on a hot>plate for about thirty s | With the general process of Example V by re-

minutes while maintaining the volume substan-
tially constant by addition of more solvent as
necessary. Aﬁ;er\separatmn of tt;&reactlon solu-
tion, e. g;; f)y decgntation, from/a small- amount
of insoluble™ materlal the solventas—evaporated
in the usual manner and the" residue, 1-hydroxy-
3-n-amyl-6,6,9~ trimethy! -7,8,9,10- tetrahydro-6-
dibenzopyran distilled. This product is obtained
as.a. ¥viscous_oil, B. P...175°-180° C. (0.02 mm.,
bath temperature 195°-200° C.) ; 71,20 1,5567..:0n
standmg it= .sohdlfles —and _may _be purlﬁed, by
recrysta.lhzamon from glacial acetic amd forming
white crystaIs with" a” melting “point" of "about
72° 73° .

___E:mmple II

o ydroxy-3 -n=amyl-6 6-d1ethy1-9—methyl 7 8 -
9 10-tétrahydro-6-dibenzopyran.: =

- By following the-general process -0f- Example I
ex0ept for the use-of an ethyl Grignard reagent

(e: g., ethyl magnesium-bromide) the 6,6-diethyl 40 5 -n-hexylbenzene with the proper’ alkyl-cyclo-

derivative’ may  be . obtained-having-a--B. P. of
about 185"—195° C (0,02 mm., bath 200°—210° C)

E:mmplo

7,8,9;10-tetrahydro- 6-d1benzopyra.n

- By following the genelal process of Example I
except -for-the use of -a. propyl Grignard. 1eagent
(e g, npropyl magnesium brormde) the 6,6- d1-n-
ha.vmg a B.P.of about 200°—204° C.- (2 mm. f»bath
225°—230° C) % 3

Eaﬁample IV o

1-hydroxy-3-n-amyl=7;8,9, 10-tetrahyd10 6- ch-
benzopyrone. _ .
- . This pyrone intermediate. may be prepared in
accordance with the general process of Example
I by condensing ethyl cyclohexanone=2-carboxyl-
ate with"1,3-dihydroxy-5-n-amylbenzene. - Upon
purification it forins white crystals w1th a meltmg
point .of '183°~183.5° C.:

The desired pyran denvatlve may be.prepared
by’ reacting the:pyrone intermediate with the
proper alkyl Grignard reagent in accordance with
the above examples. By using a methyl Grignard
reagent -in ‘accordance with: Example I the 1-hy-
droxy=3-n-=amyl-6; Gédimet;hyl-.-’?,’a, 9, 10-tetrahy-
dro-6-dibenzopyran is- obtained as-a -viscous: oil
with- a B. P. of" 175°—180° C (0 02 mm bath
195° 200° Chs . X

E:L’ample v

-hydroxy- -n amyl 8- mebhyl 7 8,9, 10 tetxahy—
dro-6-dibenzopyrone.
ThlS pyrone mtermedxate may be prepared in

30 examples.

. 85 Example VII

85

fluxing  about_7.6 grams .of 1,3-dihydroxy-5-n-
heptylbenzene; 6.6 grams of “ethyl 5-methyl &yclo-
hexanone-2-carboxylate-and 5.8 grams of phos-
phorus oxychlori  about 60 c. c.o
for about:5-6 hours. - ~The product a:
tion melts at about 172°-173° €.~ -~
The desired pyran may be prepared by reactmg
the pyrone 1ntermed1ate with" the proper alkyl
Grlgnard réagent in-accordance: with -the’ above
By using the methyl Grignard e~
- agent in accordance with Example I the .1-hy-
droxy-3-n-heptyl-6,6,9-trimethyl -7,8,9,10- tetra-
hydro-6-dibenzopyran is.obtained with 4 B. P/

of about 225°-228> C.-(0.05 mm.). - ~{ 7
. .---/‘

1-hydroxy-3-n-hexyl-6,6, 9- alkyl 7,8, 9 10 tetra-
hydro-6-dibenzopyran.

The pyrone intermediate for these products

o0 may be prepared by condensing I 3 ‘dihydroxy-

hexanone-2-carboxylate_in dccordance with the
above examples. By using ethyl 5-methyl-cyclo-
hexanone-2-carboxylate a pyrone product is ob-

-hy dr oxy S-n -amyl-6,6- d1-n-p10r yl 9-methy1- 45 tained with a melting point of about 173°-174° C.

The pyran products may also be prepared in
accordance with the above examples by reacting
the pyrone with thé proper alkyl Grignard re-
agent. 'By using the methyl Grignard reagent

propyl derivative may be obtained. as a red resin 00 20d the:9-methyl-pyrone product a 1-hydroxy-

3-n-hexyl-6,6,9-trimethyl - 7,8,9,10-tetrahydro-6-
dibenzopyran is obtained with a B. P. of about
190°-192° C. (1 mm.). This product is of partic-
ular interest as it has been found to be over 75

55 Per cent more active than the corresponding 3-

T n= a.myl derlvatlve of- Example its The 3—n-hexy1
product (VJ ‘may be 111ust1ated by the followmg
fofmula: !

Example VIII
70  1l-hydroxy-3-n-amyl - 10-methyl-7, 8 9,10-tetra-
hydro-6-dibenzopyrone.

A mixture of about 2 grams of ethyl G-methyl-
cyclohexanone-2-carboxylate; 2 grams of 1,3-di-
hydroxy-5-n-amyl benzene; 1.75° grams of phos-

76 phorus oxychloride; 5 cc. of benzene and 15 ce.
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2,419,935

g
of toluere was refluxed .for about 12 hours. - It
was then poured into excess saturated aqueous
sodium carbonate solution and boiled untijl the
solvent was :removed. 'On cooling, the product
was filtered and washed with benzene. White
crystals, purified from a mixture of methanol and
isopropanol :have g melting point of - about
194-194.5° C.

The 1-hydroxy - 3- n-amyl - 6,6,10 - trimethyl-
7,8,9,10-tetrahydro-6-dibenzopyran formed from
the above pyrone in accordance with processes
outlined above has a B. P. of about 181°-185° C.
at 0.5-1.0 mm. (bath 214°-218° C.).

Additional examples prepared in accordance
with the general processes ocutlined above are the
1- hydroxy-3-n-propyl - 6,6,9-trimethyl - 7,8,9,10-
tetrahydro-6-dibenzopyran (B. P. 185° C., 2
mm.); 1-hydroxy-3 -n - butyl - 6,6,9 - trimethyl-
7,8,9,10-tetrahydro-6-dibenzopyran (B. P. 178°-
180° C., 1 mm.); 1l-hydroxy-3-n-octyl-6,6,9-tri-
methyl - 7,8,9,10 - tetrahydro-6-dibenzopyran (B.
P. 215°-220° C.,, 0.01 mm.), etc. Other pyran
products commg within the scope of the present
invention may be prepared by condensing the
proper. alkylated~cyclohexanone - 2 - carboxylate
with.the proper 1,3-dihydroxy-5-alkylated ben-
zene and reacting the pyrone product obtained
with the proper alkyl-magnesium-halide in ac-
cordance with the above examples.

.. The compound of Example 1 has the same em-
pirical formula as the compound given the same
name in my co-pending application, Serial Num-
ber 440,971. The difference therefrom is that,

because it is synthetically derived. from mate-

rials other than charas, it is definitely free of even
chemical traces of nonacosane and certain ter-
penes and other contaminants found in products
derived from hemp. It also may differ with re-
spect to the position of the labile bonds in the
all-carbon rings.

The products of the present invention form at
the 1-position the monoacyl and monoalkyl ether
derivatives. - Upon reduction with one mole
equivalent of - hydrogen the double bond in the
lefthand ring is eliminated and the correspond-
ing hes vahydro analogs are produced. These hex-
ahydro products differ from the hexahydrocan-
nab1nol synthes1zed from cannabidiol by isomer-
1zat1on, followed by reduction, in that they are
optwa.lly inactive. . The pyran products of the
present invention differ from the pyran products
prepared from cannabidiol in the posxtmn of the
double bond in the lefthand ring and from the
pulegone condensation pyrans described in my
copending application Serial No. 401,655 in that
they are also optically inactive. The tetrahydro-
cannabinols prepared from cannabidiol by acidic
isomerizing agents are described in my co-pend-
ing" application Serial No. 352,931. Using very
dilute ethanolic hydrochloric acid as the isomer-
izing agent a low rotating tetrahydrocannabinol
& D—130+5° is produced, while using isomeriz-
ing agents such as p-toluene-sulfonic “acid in
benzene or a drop of sulfuric acid (100%) in cy-
cylohexane a high rotating tetrahydrocannabinol
o« D—265+5° is produced. These products while
optically active differ from the pulegone conden-
sation pyrans in the position of the double band
on thelefthand ring.

The lower alkyl ethers (e. g., methyl, ethyl, ete.)
and lower acyl derivatives (e. g., acetate, pro-
piohate, etc.) may be prepared in accordance
with standard practices such as the processes de-
seribed in my- co-pending application Serial No.
352,931, “The: hexahydro products may also be
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6

prepared by reducing fhe tetrahydro products in
accordance with the process described in my m-
pending application.

The benzene and tetrahydro rings in’ the above
formulas are shown in conventional manner. It
will be understood in this connection that tetra~:
hydro Formula A corresponds to Formula B as
illustrated below: p %

a7

) ®) o
It will also be understood where R; is an. alkyl
group, that the alkyl group replaces one of the
H atoms shown in Formula B. :

The products of the present mventlon havej
utility in the therapeutic field as, for example,
in the treatment of “dope” addicts and alcoholics.
A specific use is to eliminate or ameliorate the
withdrawal symptoms experienced in the trea’c-
ment of opiate derivative addictions. y

It.will be obvious to those skilled in the art that
the present invention is not limited to the illus-
trative examples described above. All modifica-
tions of the present invention are intended to be
covered by the clalms annexed hereto. )

Tclaim: )

1. The process of preparing a tetrahydrodlben—‘
zopyran which' includes the following steps: (@)
condensing an Ri-cyclohexanone-2-carboxylate
with a 1,3-dihydroxy 5-R:CH:-benzene and (b)
treating the pyrone reaction product formed by
step (@) with an R-Grignard reagent to form the
corresponding tetrahydro-6- dibenzopyran, where
R represents a member selected from the group
consisting of hydrogen and lower alkyl groups,
R2 represents a member selected from the group
consisting of hydrogen and alkyl groups hav-
ing 1-10 carbon atoms and R represents a lower
alkyl group.

2. The process of preparing a tetrahydrodi-
benzopyran which includes the following steps:
() condensing a lower alkyl-cyclohexanone-2-
carboxylate with' a 1,3-dihydroxy 5-RoCHa-ben-
zene and (b) treating the pyrone reaction prod-
uct formed by step (a) with a lower alkyl-mag-
nesium halide to form the corresponding tetra-
hydro-6-dibenzopyran, where Rz - represents a
member selected from the group consisting of
hydrogen and alkyl groups having 1-10 carbon
atoms.

3. The process of preparing a tetrahydrodi-
benzopyran which includes the following essential
steps: (@) condensing a lower alkyl-cyclohex-
anone-2-carboxylate with a 1,3-dihydroxy-5-
amylbenzene and (b) treating the pyrone reaction
product formed by step (@) with a lower alkyl
magnesitm halide to form the corresponding
tetrahydro-6-dibenzopyran.

4, The process of preparing a tetrahydrodi-
benzopyran which includes the following essential
steps: (@) condensing a lower alkyl-cyclohex-
anone-2-carboxylate with a 1,3-dihydroxy-5-
hexylbenzene and (b) treating the pyrone reac-
tion product formed by step (a) with a lower
alkyl magnesium halide to form the correspond-
ing tetrahydro-6-dibenzopyran.

5. The process of preparing a tetrahydrodi-
benzopyran which includes the following essen-
tial steps: (@) condensing a lower alkyl-cyclohex-
anone-2-carboxylate with a. 1,3-dihydroxy-5-
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2,419,985

héptylbenzene and (b) treating the pyrone reac-
tion "product formed by step'(¢) with a lower:
alkyl magnesium halide to form the correspond-'

ing tetrahydro-6-dibenzopyran.

:6..The process of preparing a. tetrahydroch-
benzopyran which includes theé following essen-
tial ‘steps: (@) condensing a 5-methyl-cyclohex-
anone-2-carboxylate with 1,3-dihydroxy-5-n-
hexylbenzene, and (b) treating the reaction prod-
uct of step (@) with methyl magnesium halide to
form 1-hydroxy-3-n-hexyl-6,6,9-trimethyl-7,8,9,
10-tetrahydro-6-dibenzopyran.

7. The process of preparing a- tetrahydrodi-
benzopyran which includes the following essen-
tial steps: (@) condensing a 5-methyl-cyclo-
hexanone-2-carboxylate with 1,3-dihydroxy-5-n-
heptylbenzene, and (b) treating the reaction
product of step (@) “with methyl magnesium
halide to form 1-hydroXy-3-n-heptyl-6,6,9-tri-
methyl-7,8,9,10-tetrahydro-6-dibenzopyran.”

" 8, In the preparation of g tetrahydro-dibenzo-
pyran, the process which includes the following
steps: (a) condensing  a cyclohexanone-2-car-
boxylate with a 1,3-dihydroxy-5-alkylbenzene in
the presence of phosphorus oxychloride to form
the. corresponding dibenzopyrone intermediate,
and (b) treating the pyrone intermediate with
a lower alkyl Grignard reagent to form the cor-
responding dibenzopyran.

9. A tetrahydro-dibenzopyran product repre-
sented by the following formula:

where Ri represents a member selected from the
group. consisting of hydrogen and lower alkyl
groups, R represents a member selected from the
group consisting of hydrogen and alkyl groups
having 1-10 carbon atoms, R represents lower
alkyl groups and Y is selected from the group con-
sisting of hydrogen and lower alkyl and acyl
groups; said product being substantially free of
cannabidiol and of toxic impurities, and optically
inactive. ;

.10. A product: represented by the formula of
claim 9 in which Rs is a butyl group. 3

11. A tetrahydro-dibenzopyran pmduct repre-
sented by the following formula:

\c

>—CH205HH
0 .

where R; represents a member selected from the
group consisting of hydrogen and lower alkyl
groups, R represents lower alkyl groups and Y is
selected from the group con51stmg of hydrogen
and lower alkyl and acyl groups.

12. A product represented by the: formu]a of
claim 9 in which' Rs is a'hexyl group. - ~
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‘13, A product represented by the formula of
claim 9 in which R; is a-lower alkyl group, Ra la a~
n-butyl group and ¥is hydrogen. -

14. A product represented by the tormula. ot
claim 11.in which Ri is a lower alkyl group, the
CsHi: is a n-amyl group, and Y is hydrogen. -~

'15.~A product represented by the formula- of
claim 9 in which Ri is a lower alkyl group. Rz is
a n-hexyl group and Y is hydrogen. ‘

-16. A tetrahydro-dibenzopyran product repre-
sented by the following formula

in which Rz is selected from the group consisting
of hydrogen and alkyl groups having 1 to 10 car-
bon atoms and R represents lower alkyl groups;
said product being substantially free of can-
nabidiol and of toxic impurities, and optically
inactive.

“17..A producb represented by the formula of
claim 16 in which Rz is a butyl group.

18. A tetrahydro-dibenzopyran product repre-
sented by the followmg formula

in which R represents lower alkyl groups. )

19. A product represented by the formula ot
clalm 16 in which Rz is & hexyl group.

20, Thé product 1-hydroxy-3-n-amyl-6,6 9-trl-
methyl-17,8,9,10-tetrahydro-6-dibenzopyran; said
product bemg substantially free of cannabidiol
and of toxic impurities, and optically inactive.

21, The product, 1-hydroxy-3-n-hexyl-6,6,9-
trimethy1-7 8, 9, 10-tetrahydro-6- dibenzopyran.

22. A product represented by the formula of
claim 16 in which the Rs represent methyl groups
and Rz a n-hexyl group. -

23. As chemical intermediates useful in organ-
ic synthesis, tetrahydrodibenzopyrones having all
four extra hydrogens on the same all-carbon ring
remote from the oxygen of the pyrone ring,

24, Aschemical intermediates useful in organic
synthesis, dibenzopyrone substituted in 1 position
by -a’ group selected .from the  class hydroxy,
acyloxy and alkoxy; substituted in 3 position by a
group.CHzR in which R is selected from the class
alkyl having from one.to ten carbon atoms; sub-
stltuted once in the all-carbon ring remote from
the oxygen of the pyrone ring by methyl in a po-
sition selected from the class, 8, 9, 10.

25, As a chemical intermedla.te useful in or-
ganic synthesis, 1-hydroxy-3-n-amyl-9 -methyl-
7,8,9,10-tetrahydro-6-dibenzopyrone,

..26. As a chemical intermediate useful n or-
gamc synthe51s 1-hydroxy-3-n-hexyl-9-methyl-
7,8,9,10-tetrahydro-6-dibenzopyrone, . . .
~217, ‘The process of preparing a. tetrahydro—di-
benzopyran which includes thee following essential
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9
steps: () condensing a 5-methyl-cyglohexanone-
2-carboxylate with 1,3-dihydroxy-5-n-amylben-
zene, and (b) treating the reaction product of
step (@) with methyl magnesium halide to form
1-hydroxy-3-n-amyl - 6,6,9 - trimethyl - 7,8,9,10-
tetrahydro-6-dibenzopyran.

ROGER ADAMS.
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Inventor: Adams Roger

Worldwide applications

1941 US

Application US401656A events @

1941-07-09 = Application filed by Adams Roger
1941-07-09 = Priority to US401656A
1947-05-06 = Application granted

1947-05-06 + Publication of US2419935A
1964-05-06 * Anticipated expiration

Status » Expired - Lifetime





