United States Patent 19

Archer

(3,987,188
[451 Oct. 19, 1976

HEXAHYDRO-DIBENZO[b,d] PYRAN-
9-ONES AS SEDATIVE DRUGS

Inventor:

[54]

{751
(73]

Robert A. Archer, Indianapolis, Ind.

Eli Lilly and Company, Indianapolis,
Ind. ’

Filed: Oct. 30, 1975
Appl. No.: 627,491

Related U.S. Application Data

Continuation-in-part of Ser. No. 413,009, Nov. 5,
1973, Pat. No. 3,928,598.

Assignee:
[22]
[21]

[63]

(52]
[51]
(58]

L2 F] R ——— 424/283

I & A6IK 31/35
Field of Search..........ccovoveveo 424/283

[56]) References Cited
UNITED STATES PATENTS
3,507,885 4/1970 Fahrenhaltz..................... 260/345.3
3,636,058 1/1972  Fahrenheoltz................... 260/345.34

Primary Examiner—Jerome D. Goldberg

Attorney, Agent, or Firm—James L. Rowe; Everet F.
Smith -

[57) ABSTRACT
Use of 1-hydroxy-3-alkyl-6,6a,7,8,10,1 Oa-hexahydro-

~ 9H-dibenzo[b,d ]pyran-9-ones as sedative drugs.

7 Claims, No Drawings

49 'H AINNVYS

1319 A

L7 Py

Al

¥
g} :6 WY 2- 1306102

1¥N0J ¥OIY3dNS LYVH

EXHIBIT

40

!

40 N1 0374

30144



3,987,188

1

HEXAHYDRO-DIBENZO[b,d]JPYRAN-9-ONES AS
SEDATIVE DRUGS

CROSS-REFERENCE

This application is a continuation-in-part.of my co-
pending application Ser. No. 413,009 filed Nov. 5,
1973, now U.S. Pat. No. 3,928,598.

B.ACK‘GROU:ND OF THE INVENTION

1-Hydroxy-9-keto-3-alkyl-7,8,9,10-tetrahydro-6H-

dibenzo[b,d |pyrans (preferably named as 1-hydroxy-3-
alkyl-6,6a,7,8,10,10a-hexahydro-9H-dibenzo{ b,d ] py-
ran-9-ones) were synthesized as intermediates by Fah-
renholtz, Lurie and Kierstead, J. Am. Chem. Soc., 88,
2079 (1966), 89 5934 (1967) according to the follow-
ing reaction procedure: a 5-alkyl resorcinol is reacted
with diethyl a-acetylglutarate to form an ethyl 4-meth-
yl-5-hydroxy-7-alkylcourmarin-3-propionate. Cycliza-
tion of this lactone ester with a metal hydride yields a
tricyclic keto lactone of the following structure (For-
mula I):
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Protection of the 9-keto group by ketal formation fol-
lowed by treatment of the ketal with a methyl Grignard
Reagent and subsequent cyclization and removal of the
ketal group yields a 1-hydroxy-3-alkyl-6,6-dimethyl-6,
6a,7,8-tetrahydro-9H-dibenzo[b,d]pyran-9-one of For-
mula II below:

Reduction of the A% double bond with lithium in
liquid ammonia at —78° C. yields predominantly the
trans ketone, di-trans-1-hydroxy-3-alkyl-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo{b,d Jpyran-
9-one, Formula III, along with minor quantities of the
corresponding 6a,10a cis isomer.
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VANV
CHa: i\)/L'\./I—-alkyl
Ha IIT

No pharmacological activity was reported for this com-
pound and it was used only as an intermediate. Com-
pounds according to Formula [l can readily be trans-
formed by treatment with a methyl Grignard Reagent
to the corresponding 9-methyl-9-hydroxy compound,
dehydration of which yields directly either a A® or A®-
tetrahydrocannabinol derivative, the latter being an
active constituent of hashish. The Fahrenholze et al
synthesis is also described in U.S. Pat. Ho. 3,507,885
and in U.S. Pat. No. 3,636,058, a continuation-in part
of the previous patent. (In the Fahrenholtz et al pa-
tents, structure VI corresponds to Formula I above,
structure VII to Formula I above, and structure HI to
Formula III above). Although apparently only a single
compound of Formula III above was actually prepared
by Fahrenholtz (the 3-n-pentyl derivative — see exam-
ple 8 of U.S. Pat. No. 3,636,058), a large number of
alkyl substituted resorcinols are described, all of which
can be used to synthesize other 3-alkyl derivatives of
Formula III. Resorcinols named include 5-(1,2-dime-
thylheptyl) resorcinol, 5-(1-methyloctyl) resorcinol,
5-(1-methylheptyl) resorcinol, 5-(1,2-dimethylbutyl)
resorcinol, etc. A review article “Problems of Drug
Dependence — Cannabis (Marijuana) Selected Bibliog-
raphy (1950-1967) prepared by the Medical ‘Litera-
ture Branch, Bureau of Medicine, FDA, Department of
Health, Education and Welfare, Addenum 1, Substances
Occurring Naturally in Marijuana, etc., Isbel, (Wash-
ington, D.C., 1968)” and an article entitled Recent
Advances in the Chemistry of Hashish, Mechoulam and
Gaoni, Fortschritte Der Chemie Organicher Natur-
stoffe, 25, 175 (Springer Wein, 1957) mention the
Fahrenholtz, et al synthesis as well as other synthetic
procedures for preparing active tetrahydrocannabinols;
no pharmacological activity for compounds having a
ketone group at 9 in the dibenzopyran ring system is
recorded therein.

SUMMARY OF THE INVENTION

This invention provides a process for the sedation of
mammals which comprises administrating to a mammal
in need of sedation an effective sedative dose of a com-
pound of Formula IV:
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wherein R’ is either C;-Cy, normal alkyl or is
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wherein R” is C,-C; alkyl, R?is H or methyl, R" is
hydrogen or C,-C, alkanoyl, and wherein both R groups
are the same and can be hydrogen or methyl. This
invention also provides pharmaceutical compositions for
use in the above process for providing sedation, said
pharmaceutical compositions being in unit dosage form
for provision of sedation consisting of a pharmaceutical
carrier and, as a therapeutic agent, from 0.1 to 25 mg.
of a compound of Formula IV. The dosage form may be
given one to six times daily, yielding a daily dosage in
the range of 0.1 to 100 mgs. of a compound of structure
IV with the preferred daily dosage being in the range
1-20 mg.

Illustrative of R’ in Formula IV when it is C;-C,,
normal alkyl are n-heptyl, n-octyl, n-nonyl and n-decyl.
Illustrative groups which R’’ can represent in the
grouping

R®
|

C—R"

CH,

are the following: ethyl, n-propyl, isopropyl, sec-butyl,
n-butyl, isobutyl, iso-amyl, t-amyl, n-amyl 2-pentyl,
3-pentyl, 3-methyl-2-butyl, 2-hexyl, 1-hexyl, 3-hexyl,
4-methyl-1-pentyl, 3-methyl-1-pentyl, 3-methyl-2-pen-
tyl, neopentyl, 3,3-dimethyl-1-butyl, 3,3-dimethyl-1-
pentyl and the like groups. Thus groups illustrative of
R’, when it is the above moiety are the following: 1,2-
dimethytheptyl, 1,1-dimethylheptyl, 1,2-dimethylhexyl,
1,1-dimethylpentyl, 1,1-dimethylpropyl, 1-methylbu-
tyl, 1-methyloctyl, 1-methylheptyl, 1-methylhexyl and
the like. The term C;-C, alkanoyl which R'’’ can repre-
sent includes acetyl, propionyl, n-butyryl and isobuty-
ryl.

The following hexahydrodibenzopyranones illustrate
the scope of Formula I'V above for compounds useful in
the processes and compositions of this invention.
1-Acetoxy-3-n-heptyl-6,6a,7,8,10,10a-hexahydro-9H-

dibenzo[b,d]pyran-9-one, 1-hydroxy-3-(1'-methyl-

2'-butenyl)-6,6-dimethyl-6,6a,7,8, 10,10a-hexahy-
dro-9H-dibenzo[b,d]pyran-9-one, -
1-propionoxy-3-(1’'-methylheptyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo{b,d ]pyran-
9-one,
1-hydroxy-3-(1',1’-dimethylheptyl)-6,6a,7,8,10,10a-
hexahydro-9H-dibenzo[b,d]pyran-9-one,
1-butyroxy-3-(1',2’-dimethylpentyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d Jpyran-
9-one,
1-hydroxy-3-(1’,1’-dimethyl-2’-butyl)-6,6a,7,8,10,-
10a-hexahydro-9H-dibenzo[b,d]pyran-9-one,
1-hydroxy-3-n-heptyl-6,6-dimethyl-6,6a,7,8,10,10a-
hexahydro-9H-dibenzo{b,d}pyran-9-one,
1-hydroxy-3-(1’,1’-dimethylhexyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d]pyran-
9-one,
1-acetoxy-3-n-heptyl-6,6a,7,8,10,10a- hexahydro 9H-
dibenzo-[b,d]pyran-9-one,
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4
1-hydroxy-3-(1'-methyl-2'-butyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d ]pyran-
9-one,
1-propionoxy-3-(1’-methylheptyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d ]pyran-
9-one,
1-hydroxy-3-(1’,1’-dimethylhexyl)-6,6a,7,8,10,10a-
hexahydrd-9H-dibenzo[b,d]pyran-9-one,
1-n-butyroxy-3-(1’,1’-dimethylpentyl)-6,6-dimethyl-
6,6a,7,8, 10,10a-hexahydro-9H-dibenzo[b,d]}pyran-
9-one, ‘
l-acetoxy-3-(1’,1'-dimethyl-2-butyl)-6,6-dimethyl-
6,6a,7,8,10, 10a-hexahydro 9H- dlbenzo[b d]pyran-
9-one,

The compounds of this invention in which both R
groups in the 6-position of Formula IV are methyl are
prepared according to the procedure of Fahrenholtz et
al referred to above. In this procedure, an alky! resorci-
nol is condensed with a dialkyl a-acetoglutarate fol-
lowed by cyclization with sodium hydride in DMSO to
yield a compound according to Formula I above which,
after initial formation and reaction with a Grignard
Reagent followed by treatment with 6N acid, yields a
10,10a-dehydro-9H-dibenzo[b,d]pyran of Formula II
above. Reduction of the A% double bond then yields
dimethyl compounds according to Formula IIL

Compounds in which both R groups attached to Cg
are hydrogen in Formula IV are prepared according to
the following general procedure: The ketone group of a
keto-lactone according to Formula I above is reacted
with ethylene glycol to form the corresponding 9-ketal.
Reduction of the ketal with sodium bis-methoxyethox-
yaluminum hydride in benzene yields a 2-(2’-hydroxy-
methyl-5'-ethylenedioxy-A! -cyclohexenyl)-5-alkyl re-
sorcinol of formula V.

gHz-—CHz

\/(g

/N

PW:

NN
HaOH I [
e Y

On work-up in acidic medium, the ketal protecting
group is removed and a compound of Va is actually
isolated.
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Treatment of this resorcinol (Va) with aluminum
oxide in benzene cyclizes the compound to yield a
derivative which, upon hydrogenation by the proce-
dures of U.S. Pat. No. 3,507,885—either lithium, so-
dium, or potassium in liquid ammonia or hydrogena-
tion over Raney nickel at a hydrogen pressure in the
range 100-5000 psi—yields a dibenzo[b,d]pyran-9-one
according to Formula III above in which both R groups
attached to Cq are hydrogen.

Compounds according to formula IV above contain
-asymmetric centers at 6a and 10a. In addition, there
may be asymmetric centers in the side-chain alkyl
group as, for example, when R’ is 1,2-dimethyl heptyl,
two asymmetric centers are present in this side-chain.
The Fahrenholtz synthetic procedure described above

“in which the double bond isomerizes from the Ao
position to the A1 position produces a racemate in
which Cg, is asymmetric, the hydrogen being either
aove or below the plane of the dibenzopyran fused-ring
system. Hydrogenation of the A% double bond with,
for example, an active metal in liquid ammonia pro-
duces a second asymmetric center at C,q,, but the hy-
drogen which adds to this carbon under the hydrogena-
tion or reduction conditions will usually take the more
favorable trans configuration relative to the hydrogen
at Cg, with a lesser quantity of compound of the cis
configuration being produced. Thus, synthesis of a
compound in which the side chain contains no asym-
metric centers, as for example 1-hydroxy-3-(1',1’-
dimethylheptyl)-6,6-dimethyl-6,6a,7,8,10,10a-hexa-
hydro-9H-dibenzo[b,d ]pyran-9-one, will result in two
racemates or racemic pairs in which the trans racemate
predominates. Compounds such a 1-hydroxy-3-(1/,2’-
dimethylheptyl-6,6-dimethyl-6,6a,7,8,10,10a-hexahy-
dro-9H-dibenzo[b,d ]pyran-9-one containing two asym-
metric centers in the side chain will have a total of four
asymmetric centers, those at 6a, 10a and at C;- and C,-
in the side chain, yielding altogether 16 possible iso-
mers occurring as 8 racemates.

The resorcinol starting materials useful in the Fah-
renholtz synthesis such as n-hexyl resorcinol are readily
available from the art. Resorcinols with a doubly
branched alkyl group in the 5-position can be prepared
by the procedure of Adams et al., J. Am. Chem. Soc.,
70, 664 (1948). These a,a-branched 5-alkylresorcinols
are in general produced by doubly alkylating a 3,5-
dimethoxyphenylacetonitrile, converting the nitrile
group to a ketone, reducing the ketone carbonyl to an
alcohol, dehydrating the alcohol and then hydrogenat-
ing the resulting double bond. Demethylation then
yields a 5-(1',1’-dimethylalkyl)resorcinol. Resorcinols
having an alkyl side chain with an a,8-substitution
pattern are in general prepared from 3,5-dimethox-
ybenzamide. Conversion of the benzamide to a ketone
using the appropriate Grignard Reagent followed by
the action of a methyl Grignard Reagent on the result-
ing ketone yields a tertiary carbinol. Dehydration of the
carbinol produces an ethylenic compound which on
hydrogenation yields a 3,5-dimethoxy-(e,8-substituted
alkyl)benzene. This latter compound is readily deme-
thylated to form the corresponding 5-(1’-methyl-2’-
alkyl-substituted alkyl)resorcinol. 5-alkyl resorcinols
lacking an e branch can be prepared by standard meth-
ods available in the art, including the reaction of a
nitrile with a Grignard Reagent followed by reduction
of the resulting carbonyl, dehydration of the thus
formed benzylic alcohol and hydrogenation to yield an

10

20

30

35

40

45

50

55

60

65

6
alkyl group, or by hydrogenolysis of a benzylic alcohol
directly.

The synthesis procedure used for preparing com-
pounds useful in the processes and compositions of this
invention is illustrated by the following specific exam-
ple:

EXAMPLE 1

Preparation of
1-hydroxy-3-(1',1'-dimethylheptyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[ b,d Jpyran-
9-one

A mixture containing 114 g. of 5-(1',1'-dimethylhep-
tyDresorcinol, 112 g. of diethyl 2-acetylglutarate and
74 g. of phosphorous oxychloride was stirred at ambi-
ent temperature for about 10 days. The reaction mix-
ture was then dissolved in ethyl acetate and the ethyl
acetate layer washed several times with an equal vol-
ume of water until the water wash was neutral to litmus.
The organic layer was separated and dried, and the
solvent removed by evaporation in vacuo. The residue,
comprising ethy! 7-(1',1’-dimethylheptyl)-5-hydroxy-
4-methyl-2-oxy-2H-1-benzopyran-3-propionate
formed in the above reaction, was purified by chroma-
tography over 2 kg. of neutral alumina using chloro-
form as the eluant. 142 g. of .purified product thus
obtained, were dissolved in 300 ml. of DMSO (di-
methylsulfoxide), and the solution added in dropwise
fashion to a suspension of 33.6 g. of sodium hydride in
100 ml. of DMSO. After the addition had been com-
pleted, the reaction mixture was allowed to stand at
arabient temperature overnight. Excess sodium hydride
present was-decomposed by the dropwise addition. of
ethanol. The reaction. mixture was next -carefully
poured over a mixture of ice and 12 N aqueous hydro-
chloric acid. A solid resulted comprising 3-(1’,1’-dime-
thylheptyl)-7,10-dihydro-1-hydroxy-6H-dibenzo[b,d ]-
pyran-6,9(8H)-dione, which was collected by filtration.,
The solid filter cake was dissolved in methyl ethyl ke-
tone and the resulting solution washed with 5 percent
aqueous sodium bicarbonate followed by saturated
aqueous sodium chloride. The organic layer was dried,
and the solvent removed by evaporation in vacuo. Trit-
uration of the crude residue with anhydrous ether fol-
lowed by filtration (the filtrate being discarded)
yielded about 92.6 g. of a light yellow solid. 3-(1’,1'-
Dimethyl-heptyl)-7,10-dihydro-1-hydroxy-6H-diben-
zo{b,d]pyran-6,9(8H)-dione thus obtained was used in
its semi-purified state. A solution of 2.3 g. of:the above
product in 125 ml. of benzene also containing 2.5 ml.
of ethylene glycol and 5 mg. of p-toluenesulfonic acid
was heated overnight under reflux using a water collec-
tor. After cooling, the reaction mixture was poured into
5 percent aqueous sodium bicarbonate. The organic
layer was separated, washed with water and then dried.
Removal of the organic solvent in vacuo yielded 2.5.g.
of  3-(1',1'-dimethylheptyl)-7,8-dihydro-1-hydroxys-
piro[ 9H-dibenzo-[b,d]pyran-9,2°-[1,3]-dioxolan]-
6(10H)-one. This product was also used without purifi-
cation. ;

A solution of the product in 50 ml. of anhydrous
ether was added dropwise to 46 ml. of a 2.8 M methyl
Grignard Reagent in anhydrous ether. After the addi-
tion had been completed, the reaction mixture was
refluxed overnight, cooled, and then carefully poured
into an ice and 6N aqueous hydrochloric acid mixture.
Evaporation of the ether by heating on a steam bath
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yielded a light yellow precipitate which was collected
by filtration. The solid material was washed several
times with ether to give 1.64 g. of a light yellow solid
comprising  dl-3-(1’,1'-dimethylheptyl)-6,6a,7,8-tet-
rahydro-1-hydroxy-6,6-dimethyl-9H-dibenzo[b,d]-
pyran-9-one;

MP = 194°-6° C.

Rf=0.26 (silica gel, 20% ethyl acetate:benzene): UV
(ethanol) Nias 207/230/323 mgy
(e=25,600/13,200/23,200); IR(Chloroform) 6.1u
(C=0); NMR (CDCl;) 87.4 (d/}J=2 cps/1H/H,,),
86.46/6.26(2d/J=2 cps/2H/H, and H,),
81.21(s/6H/gem dimethyl at C-1’) and 89.83ppm
(t/3H/w-methyl); molecular ion; m/e=370.

A solution of 1.5 g. of di-3-(1’,1'-dimethylheptyl)-
6,6a,7 8-tetrahydro-1-hydroxy-6,6-dimethyl-9H-diben-
zo[b,d]-pyran-9-one in 50 ml. of anhydrous tetrahydro-
furan (THF) was added dropwise to a solution of lith-
ium metal in liquid ammonia at —80° C. Excess lithium
metal was added in chunks to the solution as the blue
color, indicating free dissolved lithium, disappeared.
After the addition was complete, ammonium chloride
was added to react with any excess lithium metal still
present. The mixture was then allowed to warm to
room temperature in a nitrogen atmosphere during
which process the ammonia evaporated. The reaction
mixture was then acidified with 1N aqueous hydrochlo-
ric acid, and the organic constituents extracted with
ethyl acetate. The ethyl acetate extracts were com-
bined, washed with water and dried. Evaporation of the
ethyl acetate under reduced pressure yielded 1.4 g. of
crude dl-trans-3-(1’,1'-dimethylheptyl)-6,6a,7,8,10,-
10a-hexahydro-1-hydroxy-6,6-dimethyl-9H-diben-
zo[b,d]pyran-9-one. The crude product was chromato-
‘graphed over 50 g. of silica gel from benzene solution
and the desired product was eluted in 20 ml. fractions
with a benzene eluant containing 2 percent ethyl ace-
tate. Fractions 200-240 contained 808 mg. of a white
crystalline solid comprising purified dl-trans-3-(1’,1'-
dimethylheptyl)-6,6a,7,8,10,10a-hexahydro-1-
hydroxy-6,6-dimethyl-9H-dibenzo[b,d ]pyran-9-one.
The purified compound melted at 159°-160° C. after
recrystallization from an ethyl acetate-hexane solvent
mixture.

Ry = 0.45 (silica gel, 20% ethyl acetate-benzene).

UV(ethanol) Amax 207/280mu (e=47,000/250);
IR(CHCl;) 5.85 w(C=0); NMR (CDCly)
87.75(s/1H/exchanges with D;0O), §6.36/6.34 (2d/J=2
cps/2H/H, and H,), 84.15(d broad/J=14,3
cps/1H/Hypq ), 83.08—0.7 (multiplet/32H), especially
81.47/1.13 (2s/each 3H/6a and 68 CHj;), 81.21
(s/6H/gemdimethyl at C-1') and §0.83 ppm (t/3H/w-
methyl); molecular ion, m/e 372.

Anal. Calcd. for Cy,H30,: C, 77.38; H, 9.74; O,
12.88. Found:C, 77.59; H, 9.68; O, 12.99.

dl-cis-3-(1',1’-dimethylheptyl)-6,6a,7,8,10,10a-hex-
ahydro-1-hydroxy-6,6-dimethyl-9H-dibenzo[b,d ]py-
ran-9-one was prepared by further elution of the above
chromatographic column with benzene containing 5
percent ethyl acetate. 140 mg of a white crystalline
solid consisting of dl-cis-3-(1’,1’-dimethylheptyl)-6,6a-
7,8,10,10a-hexahydro-1-hydroxy-6,6-dimethyl-9H-
dibenzo[b,d]pyran-9-one having the following physical
and chemical characteristics:

m.p.= 151°-153° C; R;0.38 (Silica Gel, 20% EtOAc-
benzene); NMR (CDCl;) 66.98(s/1H/exchanges with
D,0), 86.36(s broad/2H/H, and H,), 81.40,
1.35(2s/each 3H/6a and 68 CHjy), 51.20 (s/6H/gem
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8 .
dimethyl at C-1") and 80.83 ppm (t/3H/w-methyl);
molecular ion, m/e 372

Anal. Caled. for C,yH3sO3: C, 77.38; H, 9.74; O,
12.88. Found:C, 77.61; H, 10.00; O, 12.57. '

Other compounds preparable by the above proce-
dure include:
dl-trans-3-(1',2'-dimethylheptyl)-6,6a,7,8,10,10a-hex-
ahydro- 1-hydroxy-6,6-dimethyl-9H-dibenzo[ b,d Ipy-
ran-9-one having the following physical and chemical
characteristics: m.p. 119°-120° C; R~0.68 (silica gel,
20% ethyl acetate:benzene); UV(C,H;OH) Amax
208/280mu(e=48,400/800); IR (CHCl;) 5.85u
(C=0); NMR (CDCl;) 66.30 (brs/2H/aromatics);
64.23(d broad/J=14.0, 3.0 cps/1H/H5q ); 81.50/1.15
(2s/each 3H/6a and 68 CHj;) and 80.82 ppm(t/3He-
methyl); molecular ion, m/e=372.

Anal. Caled. for CypHyO5: C, 77.38; H, 9.74; O,
12.88. Found:C, 77.67; H, 9.98; O, 13.00.
dl-trans-3-n-heptyl-6,6a,7,8,10,10a-hexahydro-1-
hydroxy-6,6-dimethyl-9H-dibenzo[b,d]pyran-9-one
having the following physical and chemical characteris-
tics:

m.p. 116°-117° C; R=0.38 (Silica gel, 20% ethyl
acetate-benzene); UV(C,H;OH) Amax 208.280mpu
(e=12,000/600); IR (CHCl;) 5.87 p (C=0); NMR
(CDCl; 87.95 (s/tH/exchanges with D,0), 86.30(s
broad/2H/H, and H,), 84.22 (broad d/J 14.0,
3.0/1H/H;e4 ), 81.30/1.12(2s/each 3H/6a and 68
CHj;) and 80.87 ppm (t/3H/ w-methyl): molecular ion,
m/e = 344,

Anal. Calcd. for C,,Hj3,0;: C, 76.70; H, 9.36; O,
13.93. Found:C, 76.80; H, 9.12; O, 13.68.
di-trans-1-hydroxy-3-(1’-methylheptyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d ]pyran-
9-one with these characteristics:

m.p. 137°-138° R, 0.36 (Silica gel, 20% ethyl aceta-
te:benzene); UV(EtOH) 208/280 muy (e=
48,800/400); IR(CHCl;) 5.86 u (C=0); NMR (CDCly)
87.8(s/1H/exchanges with D,0), §6.32(2H/H; and H,),
54.20 (d broad/J=14/3 cps/1H/Hypq ),
81.48/1.13(2s/each 3H/6a and 68 CHj3),
81.23(s/6H/gem dimethyl at C-1') and &0.83ppm
(t/3H/w-methyl); high resolution mass spec confirms
MW = 358 and empirical formula C,3H;,0;.

Other compounds preparable by the above proce-
dure and useful in the processes of this invention in-
clude:

dl-trans-1-hydroxy-3-(1',1'-dimethylpentyl)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d]-
pyran-9-one

dl-trans-1-hydroxy-3-(1’,1’-dimethylpropyl)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d]-
pyran-9-one

di-trans-1-hydroxy-3-(1,1'-dimethyloctyi)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-dibenzo{b,d]-
pyran-9-one

The 1-acetoxy derivatives according to the Formula
IV in which R’ is C,-C, lower alkanoyl are prepared
by reacting a compound in which R""’ is hydrogen with
a lower alkanoyl chloride or anhydride.
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EXAMPLE 2

Preparatnon of
dl-trans-1-acetoxy-3-(1’,1’-dimethylheptyl)-6,6-

dimethyi-6,6a,7,8,10 10a—hexahydro 9H-dibenzo[b,d]- 3

pyran-9-one

A mixture of 500 mg. of dl-trans-1- hydroxy 3 (r,1'-
dimethylheptyl)-6,6-dimethyl-6,6a,7,8,10,10a- hexahy—
dro-9H-dibenzo[b,d]pyran-9-one, 5 ml. of acetic anhy-
dride, and 5 ml. of pyridine was stirred under an inert
atmosphere for 16 hours. The mixture was then poured
onto ice and extracted with ethyl acetate., The ethyl
acetate extract was washed with 1 N HCl and saturated
sodium chloride solution, dried over anhydrous sodium
sulfate and evaporated in. vacuo to' give 450 mg. of
dl-trans-1-acetoxy-3-(1',1’-dimethylheptyl)-6,6-
dimethyl-6,6a,7,8,10, lOa-hexahydro 9H- dxbenzo[b d]-

" pyran-9-one as a viscous oil:

R/~=0.33(Silica gel, 10% Ethyl acetate benzene): IR
(CHCl,) 5.62, 5.80, and 8.28 u; molecular ion at m/e
414.

As prevxously mentloned compounds represented by
formula IV above have the ability to provide sedation
in mammals. They manifest this activity in standard
laboratory tests such-as the mouse activity tests. For
example, when carrying out the mouse-writhing test, a
standard test for analgesic action, it was observed that
the mice were sedated at dose levels which inhibited
the acetic acid induced writhing. dl-trans-1- -Hydroxy-3-
(1',1'-dimethylheptyl)-6,6-dimethyl-6,6a,7,8,10,10a-
hexahydro-9H-dibenzo[b,d Jpyran-9-one at oral dose
levels of 2-5 mg/kg sedated mice observed at 90 min.
and at 180 min.

Other compounds within the scope of Formula IV
above which show excellent activity in mouse activity
tests and are therefore useful sedatives include
dl-trans-1-hydroxy-3-(1’,2’-dimethylheptyl)-6,6-

dimethyl-6,6a,7,8,10,10a-hexahydro-9H-diben-

zo{b,d]pyran-9-one,
dl-cis-1-hydroxy-3-(1’,1'-dimethylheptyl)-6,6-dimeth-
y1-6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d]py—
ran-9-one,
dl-trans-1-hydroxy-3-(1’-methylheptyl)-6,6-dimethyl-
6,62,7,8,10,10a-hexahydro-9H-dibenzo[ b,d ]pyran-
9-one,
dl-trans-1-hydroxy-3-(n-heptyl)-6,6-dimethyl-
6,62,7,8,10,10a-hexahydro-9H-dibenzo[ b,d Jpyran-
9-one,
dl-trans-1-hydroxy-3(1’,1'-dimethylpentyl)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-diben-
zo[b,djpyran-9-one,
dl-trans-1-hydroxy-3-(1',1'-dimethylpropyl)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-diben-
zo[b,d]pyran-9-one,
dl-trans-1-hydroxy-3-(1’,1’-dimethyloctyl )-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-diben-
zo[b,d]pyran-9-one, and
di-trans-1-acetoxy-3-(1’,1’-dimethytheptyl)-6,6-
dimethyl-6,6a,7,8,10,10a-hexahydro-9H-diben-
zo[b,d]pyran-9-one.
Compounds represented by Formula IV above can be

-administered to mammals in need of sedation by either

the oral or parenteral route, the oral route being pre-
ferred. The compounds are relatively insoluble and in
preparing any pharmaceutical form containing them it
is desirable that the compound be in a finely divided
state such as that obtainable after rapid evaporation of

10

.asolution of the drug. In addition, aqueous suspensmns

of the drug should. be used as soon as possible after
being prepared, and the suspension concentrate should
be maintained in the dry state until use since it has been
found that, upon standing in solution, the compound

. which was originally in a finely divided state may slowly
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crystallize to a less absorbable form. Preferably,a poly-
morphic form of the drug, prepared by, rapidly adding
an ethanolic solution, thereof to a large quantity of
water, as set forth in the copending application of Ar-
vind L. Thakkar, Ser. No. 413,011. filed Nov. 5, 1973
now.abandoned, and in continuation-in-part applica-
tion of Thakkar Ser. No. 504,391 filed Sept. 11, 1974
should be used. The polymorphlc form thus prepared is
stable and readily absorbable, giving satisfactory drug
blood levels after oral administration. It does not revert
(probably by recrystallization) to less absorbable crys-
talline forms on standing for periods of time up to two
weeks or longer.

An aqueous suspension .of a drug represented by
Formula IV is prepared as follows: An acetone solution
containing 2 parts of weight of, for example 1-hydroxy-
3-(1',1'-dimethylheptyl)-6,6-dimethyl-6,6a,7,8,10,-
10a-hexahydro-9H-dibenzo[b,d |pyran-9-one is mixed
with 1 part by weight of aqueous polyoxyethylenesorbi-
tan monooleate. The solution is placed in a glass am-
poule and the acetone evaporated-in vacuo. Just before
use, 100 parts by welght of water are added giving a
final concentration of 2 mg/ml.

Capsules containing drug according to formula IV
above suitable for use in the processes of this invention
can be prepared as follows: 1 part of weight of drug
(obtained by adding an ethanol solution thereof rapidly
to a large volume of water and then collecting the pre-
cipitate) is mixed with 9 parts of starch and the mixture
loaded into empty telescoping gelatin capsules such
that each capsules contains 10 mg of drug and 90 mg.
of starch. Alternatively, a mixture containing 10 parts
of drug from acetone solution, 1 pat of polyoxye-
thylenesorbitan monooleate or similar suitable surfac-
tant and 89 parts of starch are thoroughly mixed and
placed in empty telescoping gelatin capsules such that
each capsule will contain 10 mg. of drug. Solutions of
compounds according to the above formula for use in
oral administration can be prepared in any desired
strength in polyethyleneglycol 300 (N.F.). In addition,
drugs according to Formula IV above in absorbable
polymorphic form can be compounded into scored
tablets containing from 0.4 to 100 mg of drug per tab-
let, along with other standard ingredients used in pre-
paring tablets such as starch, a lubricants and binders.

One preferred mode of administration of a dibenzo-
[b,d]pyran-9-one according to Formula IV above is in
the form of a dispersion with polyvinylpyrrolidone as
taught in the copending application of Arvind L. Thak-
kar, Ser. No. 413,012, filed Nov. 5, 1973. In accor-
dance with the teachings of Thakkar, a polyvinylpyrrol-
idone (PVP) complex is formed with the active drug
having a structure of Formula IV above, for example
1-hydroxy-3-(1’,1’'-dimethylheptyl)-6,6-dimethyl-
6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d |pyran-
9-one. In preparing the complex, a solution of 90 parts
of PVP dissolved in ethanol is mixed with an ethanol
solution containing 10 parts of drug, and the ethanol is
evaporated therefrom in vacuo. The resulting solid is
then mixed with 89 parts of starch and 1 part of polyox-
yethylenesorbitan monooleate, and the mixture loaded
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into ‘an empty telescoping gelatin capsules such that
each capsule contains 5 mg. of drug.

As will be understood by those versed in the art, it is
possible to vary thé amount of drug in each of the

‘above dosage forms so that unit dosage will contain
“from 0.1 to 25 mg. of drug with final daily dosages of
from 0.1to 100 mg/patlem

" In treating mammals in'need of sedation, daily ‘dos-
ages of from 0.1 to 100 mg of active drug accordmg to
formula IV above are customanly admlmstered

I claim:

1.- A process for providing sedation in mammals
which comprises administering to a mammal in need of
sedation an amount effective to provnde sedauon of a
compound represented by the formula o

wherein R’ is either C;-C,o normal alky! or is the group

10

i

" wherein R is Co-C; alkyl and R’ is H or methyl

wherein both. R groups are identical and are*H or
methyl and wherein R"’’ is H or C;-C, alkanoyl. "

2. A process according to claim 1'in which a dose of
from 0.1 to 100 mgs per day of ‘the drug is admlms-

“tered.
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3. A process accordmg to’ clalm 1 in which a dose of
from 1 to 20 mgs. per day of the drug is administered.

4. A process according to claim 1'in which the’ drug
is administered by the oral:route.

5. A process according to claim 1 in which dl-trans-l-
hydroxy-3-(1’,1'-dimethylhepty!)-6,6a,7,8,10,10a-hex-
ahydro-6,6- dlmethyl 9H-d1benzo[b d]pyran-9-one ‘is
administered. s

6. A process accordlng to claim 1 in which di-trans-1-
hydroxy-3-(1’,2'-dimethylheptyl)-6,6a,7,8,10,10a-hex-
ahydro-6,6- d|methyl-9H-dlbenzo[ b d}pyran-9-one is
administered.

-7. A process according to clalm 1in whlch dl- trans-l-
hydroxy-3-(1'-methylheptyl)-6,64,7,8,10,10a-hexahy-
dro-6,6-dimethyl-9H- d|benzo[b d]pyran 9-one |s ad-
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Abstract

Use of 1-hydroxy-3-alkyl-6,6a,7,8,10,10a-hexahydro-9H-dibenzo[b,d]pyran-9-ones as sedative drugs.
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