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CYCLOHEXENYL RESORCINOL DERIVATIVES
This is a division of application Ser. No. 638,019 filed
Dec. 5, 1975 and now abandoned.

BACKGROUND OF THE DISCLOSURE

Dibenzoxepins known to date generally are di-
benz[b,floxepin derivatives. For example, Mastursi et al.
described a2 number of dibenz[b,floxepinyl piperazine
derivatives, some having analgesic activity; see U.S.
Pat. No. 3,600,391. The compounds of this invention are
hexahydrodibenz[b,dJoxepins, hitherto unknown. Such
compounds are related to the dibenzo[b,d}pyran class of
compounds, however, no method has heretofore been
available for preparing the compounds of this invention.

SUMMARY OF THE INVENTION

This invention provides novel diben[b,dJoxepin de-
rivatives. More particularly, the compounds of this
invention are hexahydro-dibenz[b,d]oxepins having the
general formula

R, 1

OH

Rs
R,

RS RZ
in which R;is Cs-Cypalkyl; R,and R;both are hydrogen
or both are methyl, or taken together are oxo; R, and
R; independently are hydrogen or methyl; and R is
C;-C, alkyl, subject to the limitation that when R, and
R;are hydrogen, R, and R; are other than methyl.
Additionally provided by this invention are com-
pounds which are useful in the preparation of hexahy-
drodibenz[b,d]Joxepins of the above formula. Such inter-
mediate compounds provided by this invention are
resorcinol derivatives having the formula

R, i

Rs
R,

R,
Ry R,0
in which R;, Ry, Rs and Rg have the above-defined
meanings; R, is hydrogen or benzyl; and R is selected
from the group consisting of chloro, bromo, cyano,
chloromethyl, bromomethyl, C;-C; alkoxycarbonyl,
aminocarbonyl, hydroxycarbonyl, hydroxymethyl,

aminomethyl and 2-hydroxyisopropyl; except that Ryis
other than aminocarbonyl when R, and R; both are
other than methyl, and Ryis other than chloro or bromo
when either R4 and R;are methyl.
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DETAILED DESCRIPTION OF THE
INVENTION

As used throughout this application and in the ap-
pended claims, the term “C;~C,q alkyl” refers to both
straight and branched alkyl groups containing from 5 to
10 carbon atoms. Typical examples of such groups in-
clude n-pentyl, isopentyl, 1-methylpentyl, 1,1-dimethyl-
pentyl, 1,2-dimethylpentyl, 1-ethylpentyl, n-hexyl,
1,2,3-trimethylhexyl, 2-ethylhexyl, n-heptyl, 1,1-dime-
thylheptyl, 1,2-dimethylheptyl, n-octyl, 1,2-dime-
thyloctyl, n-decyl, 3-ethyloctyl, isodecyl, and related
groups.

The term Rg refers to C,-C, alkyl. Such groups in-
clude methyl, ethyl, n-propyl, isopropyl, n-butyl, isobu-
tyl, and the like.

Examples of typical C;-C; alkoxycarbonyl groups
include methoxycarbonyl, ethoxycarbonyl and propox-
ycarbonyl.

The compounds of this invention can be readily pre-
pared from tetrahydro-dibenzo[b,d]pyrans. More par-
ticularly, a 1-hydroxy-3-(Cs-C,g-alkyl)-6-0x0-9-(C,~C,
alkyl)-7,8,9,10-tetrahydro-6H-dibenzo[b,d]pyran is re-
duced to provide a resorcinol derivative, namely a 2-(2-
hydroxymethyl-5-(C,~C,-alkyl)-1-cyclohexenyl)-5-
(Cs-Cyp alkyl)resorcinol. Such resorcinol derivative is
then converted by general methods to the resorcinol
intermediates provided by this invention. Certain of the
resorcinol intermediates provided herein can then be
cyclized to provide a hexahydrodibenz[b,dJoxepin of
formula I.

The synthesis of the compounds of this invention can
be illustrated by the following general reaction scheme:

Rg I
OH
/ *
(o] (¢}
\l/ reduction
Rg ¥ ) v

- HO

\l/ derivatization
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-continued
6 11
OR,
Rs R,
R, | RO
R!
\L cyclization
Rq I
OH
R R,
R, o
R; R,

In accordance with this invention, a 1-hydroxy-3-
(Cs-Cyo alkyl)-6-0x0-9-(C,-C, alkyl)-7,8,9,10-tetrahy-
dro-6H-dibenzo[b,d]pyran is reduced by reaction with a
suitable reducing agent such as lithium aluminum hy-
dride or sodium bis(2-methoxyethoxy)aluminum hy-
dride to provide the corresponding 2-(2-hydroxymeth-
yl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-(Cs~C,, alkyl)-
resorcinol, the compound of formula IV. Such conver-
sion is well known in the art, and is more fully described
by Loev et al. in J. Med. Chem., 17, 1234 (1974). The
tetrahydro-dibenzo[b,d]pyrans which are the starting
materials for the above-mentioned reaction are readily
available by routine methods and are known in the art;
see for example, Adams et al. J. 4m. Chem. Soc., 70, 664
(1948). Typical examples of 2-(2-hydroxymethyl-5-
(C,-C; alkyl)-1-cyclohexenyl)-5-(Cs-Cyp alkyDresor-
cinols prepared by hydrolysis of the corresponding
tetrahydrodibenzo[b,d]pyran include:

2-(2-hydroxymethyl-5-methyl-1-cyclohexenyl)-5-n-

hexyl-resorcinol;
2-(2-hydroxymethyl-5-ethyl-1-cyclohexenyl)-5-n-
heptyl-resorcinol;
2-(2-hydroxymethyl-5-n-propyl-1-cyclohexenyl)-5-
(1,2-dimethyloctyl)resorcinol;
2-(2-hydroxymethyl-5-isopropyl-1-cyclohexenyl)-5-
(1,1-dimethylheptyl)resorcinol; and the like.

The resorcinol derivatives thus prepared are readily
converted to the intermediate resorcinols of this inven-
tion by utilizing chemical principals known to those
skilled in the art. For instance, the phenolic hydroxyl
groups of a 2-(2-hydroxymethyl-5-(C,-C, alkyl)-1-
cyclohexenyl)-5-(Cs-C,, alkyl)resorcinol can be pro-
tected with any of a number of normal phenolic hy-
droxyl protecting groups. Preferably, such resorcinol
derivative is dibenzylated by reaction with benzyl chlo-
ride or benzyl bromide to provide the corresponding
2-(2-hydroxymethyl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-
(C5—Cyo alkyl)-dibenzylresorcinol. The dibenzylation
reaction typically is carried out in an organic solvent
such as ethyl alcohol, and preferably in the presence of
a base such as potassium carbonate. The reaction is
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4
normally complete within 20 to 40 hours when carried
out at about 50° to 100° C. The product can be isolated
simply by removing the solvent, and further purifica-
tion can be accomplished by solid-liquid chromatogra-
phy over a solid support such as silica gel. Examples of
compounds typically prepared include:
2-(2-hydroxymethyl-5-methyl-1-cyclohexenyl)-5-n-
hexyl-dibenzylresorcinol; and
2-(2-hydroxymethyl-5-methyl-1-cyclohexenyl)-5-
(1,2-dimethylheptyl)-dibenzylresorcinol.

The dibenzylresorcinol derivatives thus prepared are
next reacted with a halogenating agent such as thionyl
chloride or phosphorus tribromide to provide the corre-
sponding 2-(2-halomethyl-5-(C,-C, alkyl)-1-cyclohex-
enyl)-5-(Cs—C,yq alkyl)dibenzylresorcinol, in which the
term “halo” refers to both chloro and bromo. Such
compounds are represented by formula II when R, is
benzyl and Rgis halo. The halogenation reactions typi-
cally are carried out by mixing approximately equimo-
lar qunatities of the appropriate 2-hydroxymethylcy-
clohexenyl-dibenzylresorcinol derivative and the halo-
genating agent in a solvent such as diethyl ether or
dichloromethane. The reaction is best carried out at a
temperature below about 50° C., normally at about 20°
to 30° C. A base such as pyridine or triethylamine can
be added to the reaction mixture if desired to act as an
acid scavenger. When the reaction is complete, usually
after about 1 to 2 hours, the solvent is simply removed
by evaporation to provide the product. If desired, the
2-(2-halomethyl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-
(Cs-C, alkyl)dibenzylresorcinol so formed can be fur-
ther purified by chromatography. Examples of typical
dibenzylresorcinol derivatives thus prepared and en-
compassed within this invention include:

2-(2-bromomethyl-5-methyl-1-cyclohexenyl)-5-n-

pentyl-dibenzylresorcinol;
2-(2-chloromethyl-5-ethyl-1-cyclohexenyl)-5-n-
octyl-dibenzylresorcinol;
2-(2-bromomethyl-5-n-propyl-1-cyclohexenyl)-5-
(1,2-dimethylheptyl)-dibenzylresorcinol; and
2-(2-chloromethyl-5-n-butyl-1-cyclohexenyl)-5-(2-
methylnonyl)-dibenzylresorcinol.

The 2-(2-halomethyl-5-(C,—C, alkyl)-1-cyclohex-
enyl)-5-(Cs-C,y alkyl)-dibenzylresorcinols thus formed
are next reacted with sodium cyanide or potassium
cyanide to effect a displacement of the halo atom by
cyanide anion, thus providing the corresponding 2-(2-
cyanomethyl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-
(Cs-Cypalkyl) dibenzylresorcinols. Such compounds are
represented by formula II when R, is benzyl and Rgis
cyano. The halomethyl derivative and sodium or potas-
sium cyanide generally are utilized in approximately
equimolar amounts. The reactants preferably are com-
bined in a polar solvent such as dimethyl sulfoxide or
dimethylformamide, and when the reaction is carried
out at about 25° C,, it is substantially complete within 10
to 20 hours. Isolation of the product is accomplished by
adding water to the reaction mixture, and extraction of
the product therefrom into a suitable water immiscible
solvent such as diethyl ether, ethyl acetate, or chloro-
form. Removal of the solvent from the extracts pro-
vides the product, a 2-(2-cyanomethyl-5-(C,~C, alkyl)-
1-cyclohexenyl)-5-(Cs-C,,  alkyDdibenzylresorcinol.
Such compound often exists as an oil and can be further
purified if desired by routine methods such as column
chromatography and high pressure liquid chromatogra-
phy. Typical examples of such 2-(2-cyanomethyl-5-
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(C,-C,alkyl)- 1-cyclohexenyl)-5-(Cs-Cyq alkyl)dibenzyl-
resorcinols so prepared include:
2-(2-cyanomethy1—S-methyl-l-cyclohexenyl)—S-(l,Z-
dimethylheptyl)-dibenzylresorcinol;
2-(2-cyanomethyl-5-ethyl-1-cyclohexenyl)-5-(n-
decyl)-dibenzylresorcinol;
2-(2-cyanomethyl-5-isopropyl-1-cyclohexenyl)-5-
isohexyl-dibenzylresorcinol; and
2-(2-cyanomethyl-5-n-butyl-1-cyclohexenyl)-5-(1,1-
dimethylheptyl)-dibenzylresorcinol.

Such 2-(2-cyanomethyl-5-(C,-C, alkyl)-1-cyclohex-
enyl)-5-(Cs-C,o alkyl)dibenzylresorcinols are key inter-
mediates in the preparation of the dibenzoxepins of this
invention. Such dibenzylresorcinol derivatives can be
mono-methylated and dimethylated to provide 2-{2-(1-
cyanoethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-(Cs~C,,
alkyl)dibenzylresorcinols and 2-[2-(1-cyano-1-methyle-
thyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-(Cs-Cy, alkyl)-
dibenzylresorcinols respectively, compounds of for-
mula II when one or both of R,and Rsare methyl. The
2-(2-cyanomethyl-5-(C~C,  alkyl)-1-cyclohexenyl)-5-
(Cs—C,p alkyl)dibenzylresorcinols can be solvolyzed to
the corresponding 2-(2-hydroxycarbonylmethyl) or
2-[2-(C,-C; alkoxycarbonylmethyl)-5-(C;~C, alkyl)-1-
cyclohexenyl}-5-(Cs-Cyq alkyl)dibenzylresorcinols,
compounds of formula II when Ry is hydroxycarbonyl

or C,-C; alkoxycarbonyl. Still further, such 2-Q2--

cyanomethyl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-
(Cs—C,o alkyldibenzylresorcinols can be directly cy-
clized with simultaneous removal of the benzyl protect-
ing groups to provide a hexahydro-dibenz[b,d]Joxepin of
this invention.

More particularly, a 2-(2-cyanomethyl-5-(C,-C, al-
kyl)-1-cyclohexenyl)-5-(Cs~Cy,  alkyl)dibenzylresor-
cinol can be mono-methylated and di-methylated by
reaction with a methylating agent such as methyl iodide
in the presence of a suitable base. Mono-methylation is
accomplished by carrying out the reaction in the pres-
ence of a base such as potassium tert-butoxide, while
di-methylation is accomplished by carrying out the
reaction in the presence of a stronger base such as lith-
ium diisopropylamide. For example, reaction of a diben-
zylresorcinol such as 2-(2-cyanomethyl-5-ethyl-1-
cyclohexenyl)-5-(1,2-dimethylheptyl)dibenzylresor-
cinol with about a 2 to 10 molar excess of methyl iodide
in the presence of potassium tert-butoxide affords 2-[2-
(1-cyanoethyl)-5-ethyl-1-cyclohexenyl]-5-(1,2-dime-
thylheptyl)dibenzylresorcinol. Alternatively, reaction
of the above-named dibenzylresorcinol with a 2 to 10
molar excess of methyl iodide in the presence of lithium
diisopropylamide effects dimethylation to provide 2-[2-
(1-cyano-1-methylethyl)-5-ethyl-1-cyclohexenyl]-5-
(1,2-dimethylheptyl)dibenzylresorcinol. Such methyl-
ation reactions typically are carried out in an organic
solvent such as benzene, diethyl ether, toluene, di-
methyl sulfoxide, dioxane, and the like. The reaction
normally is complete within about 5 to 20 hours when
carried out at a temperature ranging from about 0° to
60° C. The product is isolated by simply removing any
reaction solvent, and further purification can be accom-
plished if desired by column chromatography, crystalli-
zation, or the like.

Aqueous alkaline hydrolysis of either a  2-(2-
cyanomethyl-5-(C,-C, alkyl)-1-cyclohexenyl)-5-
(Cs-Cyy alkyl)-dibenzylresorcinol or a 2-[2-(1-cyanoe-
thyl)-5-(C,~-C, alkyl)-1-cyclohexenyl]-5-(Cs-C,, alkyl)-
dibenzylresorcinol converts the cyano group to a hy-
droxycarbonyl group, thus providing a 2-(2-hydrox-
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6
ycarbonylmethyl-5-(C,~C,  alkyl)-1-cyclohexenyl)-5-
(C5-Cy alkyl)dibenzylresorcinol or a 2-[2-(1-hydrox-
ycarbonylethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs-C,y alkyl)dibenzylresorcinol respectively. In con-
trast, aqueous alkaline hydrolysis of a 2-[2-(1-cyano-1-
methyl-ethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs~Cyp alkyl)-dibenzylresorcinol effects only partial
hydrolysis of the cyano group to provide an amide,
namely a 2-[2-(1-amino-carbonyl-1-methylethyl)-5-
(C,-C, alkyl)-1-cyclohexenyl]-5-(Cs-C,q alkyl)dibenzyl-
resorcinol, the compound of formula II wherein R is
benzyl and Ry is aminocarbonyl. Such aqueous alkaline
hydrolysis reactions typically are accomplished by sim-
ply reacting the cyano derivative with an aqueous base
such as aqueous sodium hydroxide or potassium hy-
droxide. Organic solvents such as ethanol and dioxane
can be utilized as reaction solvents if desired. The hy-
drolysis of the cyano group typically is complete after
about 10 to 40 hours when carried out at a temperature
of about 30° to 100° C. Isolation of the hydrolyzed
product can be accomplished by normal extraction
procedures, and the product can be further purified if
desired by general methods such as chromatography.
Examples of hydrolyzed products so formed include:
2-(2-hydroxycarbonylmethyl-5-ethyl-1-cyclohex-
enyl)-5-(1,2-dimethylpentyl)dibenzylresorcinol;
2-[2-(1-hydroxycarbonylethyl)-5-methyl-1-cyclohex-
enyl}-5-(1,1-dimethylheptyl)dibenzylresorcinol;
and
2-[2-(1-aminocarbonyl-1-methylethyl)-5-n-butyl-1-
cyclohexenyl]-5-(1-ethylpentyl)dibenzylresorcinol;

In addition to the aforementioned aqueous alkaline
hydrolysis of the cyano group of a 2-(2-cyanomethyl-5-
(C,-C, alkyl)-1-cyclohexenyl)-5-(Cs—C;q alkyl)dibenzyl-
resorcinol, such cyano group can be converted to a
C,—C; alkoxycarbonyl moiety by alcoholysis with a
C,-C; alcohol in the presence of an acid such as hydro-
chloric acid. More particularly, reaction of such cyano
compound with an alcohol such as methanol, ethanol,
propanol, or isopropanol, in the presence of an acid,
effects alcoholysis to provide the corresponding ester, a
2-[2-(C,-C;-alkoxycarbonylmethyl)-5-(C,-C, alkyl)-1-
cyclohexenyl]-5-(Cs-Cyq alkyl)dibenzylresorcinol. Such
alcoholysis reactions are quite general and are readily
accomplished by dissolving the cyano compound in an
alcohol, and heating the solution in the presence of an
acid, preferably gaseous hydrochloric acid, to a temper-
ature ranging from about 30° to 150° C., generally for
about 10 to 30 hours. The product is an ester and is
isolated by removal of the reaction solvent, followed by
normal purification if desired.

The 2-[2-(1-aminocarbonyl-I-methylethyl)-S-(Cl—C4
alkyl)-1-cyclohexenyl]-5-(Cs-C,, alkyl)dibenzylresor-
cinol prepared by aqueous alkaline hydrolysis as men-
tioned hereinabove can also be converted to a 2-[2-(1-
(Cy-C; alkoxycarbonyl)-1-methylethyl)-5-(C,-C, alkyl)-
1-cyclohexenyl]-5-(Cs-C, alkyl)dibenzylresorcinol by
alcoholysis in the presence of an acid. Such reaction is
carried out as the aforementioned alcoholysis of a cyano
compound. For example, reaction of 2-[2-(1-aminocar-
bonyl—l-methylethyl)-S-methyl-l-cyclqhexenyl]-S-n-
heptyl-dibenzyl-resorcinol with ethanol in the presence
of gaseous hydrobromic acid effects alcoholysis of the
amido group to provide an ester, for example 2-[2-(1-
ethoxycarbonyl-l-methylethyl)-S-methyl-l-cyclohex-
enyl]-5-n-heptyl-dibenzylresorcinol.

It will be recognized that the dibenzylresorcinol de-
rivatives hereinabove referred to can be debenzylated



4,092,344

7

whenever desired by normal procedures such as hydro-
genation. More particularly, a dibenzylresorcinol can
be treated with hydrogen gas in the presence of a cata-
lyst such as palladium on carbon, thus removing the
benzyl protecting groups and regenerating the unpro-
tected resorcinol derivative. For example, a dibenzyl-
resorcinol such as 2-(2-hydroxycarbonyl-methyl-5-
ethyl-1-cyclohexenyl)-5-n-pentyldibenzylresorcinol can
be hydrogenated in the presence of palladium on char-
coal in a suitable solvent such as ethanol to provide the
corresponding unprotected resorcinol, namely 2-(2-
hydroxycarbonylmethyl-5-ethyl-1-cyclohexenyl)-5-n-
pentylresorcinol. Typical examples of such resorcinol
derivatives include:
2-(2-hydroxycarbonylmethyl-5-methyl-1-cyclohex-

R R
OH OH
CH, CH;3
AN
/c
CH, I HO R, HO R,

AN

0=(|3
NH,

}

R, R,
OH OH
CH, R, CH; R,
CH, (o) (o]
4 4
0o Va o Vb

enyl)-5-(1,2-dimethylheptyl)resorcinol;
2-[2-(1-hydroxycarbonylethyl)-5-methyl-1-cyclohex-
enyl]-5-(1,2,3-trimethylheptyl)resorcinol;
2-[2-(1-hydroxycarbonylethyl)-5-n-propyl-1-
cyclohexenyl]-5-(1-ethylpentyl)resorcinol;
2-[2-(1-ethoxycarbonyl-1-methylethyl)-5-methyl-1-
cyclohexenyl]-5-n-hexylresorcinol;
2-[2-(1-aminocarbonyl-1-methylethyl)-5-ethyl-1-
cyclohexenyl]-5-n-pentylresorcinol;

Certain of the aforementioned unprotected resorcinol
derivatives can next be cyclized to provide certain of
the hexahydro-dibenz[b,d]Joxepins of this invention. In
particular, those resorcinol derivatives having the for-

mula
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OH

R R,

R, Ry HO
in which Ry’ is hydroxycarbonyl or aminocarbonyl can
be cyclized to provide 6-oxo-hexahydro-dibenz[b,d-
Joxepins. Such cyclization reactions can better be un-

derstood by observing the following sequence:

R¢

OH
¢ CH,
I l HO R,
7 =
OH OH
RG
OH
Rl
(o
7
o
Ve

The cyclization of a 2-[2-(1-aminocarbonyl-1-
methylethyl)-5-(C,-C, alkyl)-1-cyclohexenyl}-5-
(Cs-Cypalkyl)resorcinol can be effected by simply heat-
ing such compound to a temperature of about 200° to
300° C. The reaction generally is carried out in the
absence of solvent, and normally is complete within 5 to
30 minutes. The product can be purified by chromatog-
raphy if desired. The hexahydro-dibenz[b,d]oxepin so
obtained is a 1-hydroxy-3-(Cs-C,, alkyl)-6-0x0-7,7-
dimethyl-10-(C,-C, alkyl)-6,7,8,9,10,11-hexahydro-
dibenz[b,d]oxepin, (Va).

The cyclization of a 2-(2-hydroxycarbonylmethyl-5-
(C-C, alkyl)-1-cyclohexenyl)-5-(Cs~C,, alkyDresor-
cinol or a 2-[2-(1-hydroxycarbonylethyl)-5-(C,-C, al-
kyl)-1-cyclohexenyl]-5-(Cs—C,q alkyl)resorcinol can be
effected by reaction with any of a number of dehydrat-
ing agents, such as those commonly utilized in peptide
synthesis. Such commonly used dehydrating agents
include carbodiimides such as N,N'-dicyclohexycar-
bodiimide and N,N'-diisopropylcarbodiimide. Such
cyclization reactions typically are carried out in an
organic solvent such as dichloromethane, benzene, ace-
tonitrile, or the like. The cyclization normally is com-
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plete within about 4 to 5 hours when carried out at
about 20° to 30° C. The product, a 6-oxo-dibenz[b,d-
Joxepin derivative, is readily isolated by removal of any
reaction solvents, and if desired the product can be
further purified by standard procedures such as chro-
matography or crystallization. As a typical example of
such cyclization reaction, a resorcinol such as 2-[2-(1-
hydroxycarbonylethyl)—5-n-propyl-1-cyclohexenyl]—5-
(1,2-dimethyloctyl)resorcinol can be reacted with ap-
proximately an equimolar quantity of N,N'-dicyclohex-
ylcarbodiimide in a solvent such as dichloromethane.
The reaction mixture is stirred for about 2 hours at 25°
C. to provide 1-hydroxy-3-(1,2-dimethyloctyl)-6-0x0-7-
methyl-10-n-propyl-6,7,8,9,10,11-hexahydro-
dibenz[b,d]oxepin. Additional examples of routinely
prepared 6-oxo-hexahydrodibenz[b,d]Joxepins of this
invention include:
1-hydroxy-3-(1-ethylbutyl)-6-0x0-7,7,10-trimethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-n-heptyl-6-oxo-10-ethyl-6,7,8,9,10,11-
hexahydro-dibenz[b,d]oxepin;
I-hydroxy-3-isodecyl-6-0x0-7-methyl-10-isobutyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-(1,1-dimethylheptyl)-6-0xo-7,7-dimeth-
yl-10-n-butyl-6,7,8,9,10,11-hexahydro-dibenz[b,d-
Joxepin; and
1-hydroxy-3-n-nonyl-6-0x0-7,10-dimethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin.
Alcoholysis of either a 2-[2-(1-aminocarbonyl-1-
methylethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs—CypalkyDresorcinol, a 2-[2-(1-cyanoethyl)-5-(C,-C,
alkyl)-1-cyclohexenyl)-5-(Cs—C,, alkyl)resorcinol, or a
2-(2-cyanomethyl-5-(C;-C, _alkyl)-1-cyclohexenyl)-5-
(Cs—Cyp alkyl)resorcinol, provides the corresponding
C;-C;alkoxycarbonyl derivative. Such alkoxycarbonyl
derivatives are valuable intermediates in the preparation
of a number of novel dibenz[b,d]Joxepins of this inven-
tion. For example, the alkoxycarbonyl derivatives of
unprotected resorcinols, that is compounds having the
general formula :

R4

A\ 1

O(C,—C; alkyl)

can be reduced to the corresponding 2-(2-hydroxyeth-
yl-5-(C;-C; alkyl)-1-cyclohexenyl)-5-(Cs-C,,  alkyl)-
resorcinol, or alternatively such ester compounds can
be hydrolyzed to provide an acid, and still further such
esters can be reacted with methyl Grignard reagent to
provide the corresponding tertiary alcohol, namely a
2-[2-(2-hydroxyisopropylmethyl)-5-(C,-C, alkyl)-1-
cyclohexenyl]-5-(Cs-C,q alkyl)resorcinol.

More particularly, reduction of a 2-[2-(C,-C, alkox-
ycarbonylmethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs-Cp alkylresorcinol provides the corresponding
2-hydroxyethyl derivative having the general formula
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R, v
OH
Rs
1{l

R, HO

I

OH

The reduction of such alkoxycarbonyl derivatives can
be accomplished by reaction with any of a2 number of
reducing agents, including hydride reducing agents
such as lithium aluminum hydride and lithium alumi-
num tri-tert.-butoxy hydride. The reduction reaction
generally is carried out by stirring the alkoxycarbonyl
derivative with an excess of the reducing agent in a
suitable solvent such as diethyl ether, dioxane, or ben-
zene. The reaction normally is carried out at about 0° to
50° C., and usually is substantially complete within 1 to
5 hours. The product is then easily isolated by decom-
posing any remaining reducing agent, for instance by
the addition of an acid such as aqueous hydrochloric
acid, and then removal of any reaction solvent. The
product, a 2-[2-(2-hydroxyethyl)-5-(C;-C, alkyl)-1-
cyclohexenyl]-5-(Cs~C;o alkyl)resorcinol having the
above formula, can be further purified if desired by
crystallization or chromatography. Examples of such
hydroxyethyl derivatives prepared according to the.
above-described reduction process include:
2-[2-(1-hydroxymethyl-1-methylethyl)-5-methyl-1-

_ cyclohexenyl]-5-n-pentylresorcinol;
2-[2-(1-hydroxymethyl-1-methylethyl)-5-n-propyl-1-
cyclohexenyl]-5-(1,2-dimethylhexyl)resorcinol;
2-[2-(1-hydroxymethylethyl)-5-methyl-1-cyclohex-

enyl]-5-(1-n-propylheptyl)resorcinol;
2-[2-(1-hydroxymethylethyl)-5-ethyl-1-cyclohex-
enyl}-5-n-decylresorcinol;
2-[2-(2-hydroxyethyl)-5-methyl-1-cyclohexenyl]-5-
(1,1-dimethylheptyl)resorcinol; and
2-[2-(2-hydroxyethyl)-5-n-butyl-1-cyclohexenyl]-5-
(1,2,3-trimethylheptyl)resorcinol.

The hydroxyethyl derivatives so prepared are valu-
able intermediates since they can be conveniently dehy-
drated to provide a hexahydro-dibenz[b,dJoxepin, a
compound of formula I when R, and R; are hydrogen.
Such compounds are represented by the general struc-
tural formula

R, VI

OH

Rs
Ry

R, o

Such dehydration reaction of the aforementioned hy-
droxyethyl resorcinol derivative to provide the hexahy-
dro-dibenz[b,d]-oxepin of the above formula can be




4,092,344

11
accomplished by any of a number of methods, and will
be described in detail hereinbelow.

As has already been indicated, a 2-[2-(C,-C; alkox-
ycarbonylmethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs-Cyp alkylresorcinol can be reacted with a methyl
Grignard reagent to effect a normal reductive alkyla-
tion of the ester group so as to provide a tertiary alco-
hol, namely a 2-[2-(2-hydroxyisopropylmethyl)-5-
(C,-C; alkyl)-1-cyclohexenyl]-5-(Cs~C, alkyDresor-
cinol of the general formula

R X

OH

Ry
R,
HO
C—CH

CH,

R,
CH,

The reaction of methyl Grignard reagent with the
aforementioned ester is carried under normal Grignard
reaction conditions of solvent, temperature, and the
like. For instance, a C,-C;alkoxycarbonylmethyl resor-
cinol derivative such as 2-[2-(1-methoxycarbonyl-1-
methylethyl)-5-methyl-1-cyclohexenyl]-5-(1,2-dime-
thylpentyl)resorcinol can be reacted with about a 3 to 5
molar excess of methyl magnesium bromide in a solvent
such as benzene or diethyl ether to provide, after hydro-
lysis, the corresponding tertiary alcohol, namely 2-[2-
(1-(2-hydroxyisopropyl)-1-methylethyl)-5-methyl-1-
cyclohexenyl]-5-(1,2-dimethylpentyl)resorcinol. Such
Grignard reaction typically is conducted at a tempera-
ture ranging from about 0° to 100° C., and usually is
complete within about 2 to 20 hours. The tertiary alco-
hol which is formed is easily isolated by acidifying the
reaction mixture, for instance by adding an aqueous
mineral acid, and extracting the product into a suitable
water-immiscible solvent such as diethyl ether or ben-
zene. The product, a tertiary alcohol having the above
formula, can be further purified if desired by standard
procedures such as chromatography. Examples of ter-
tiary alcohols so formed include:

2-[2-(2-hydroxyisopropylmethyl)-5-ethyl-1-cyclohex-

enyl]-5-n-pentylresorcinol;
2-[2-(1-(2-hydroxyisopropylethyl)-5-n-propyl-1-
cyclohexenyl]-5-n-octylresorcinol; and
2-[2-(1-(2-hydroxyisopropyl)-1-methylethyl)-5-n-
butyl-1-cyclohexenyl]-5-(1-methylhexylresor-
cinol.

As hereinabove indicated, a 2-[2-(2-hydroxyethyl)-5-
(C,~C, alkyl)-1-cyclohexenyl]-5-(Cs-C,o alkyDresor-
cinol is readily dehydrated to provide a hexahydro-
dibenz[b,d]-oxepin of this invention. The aforemen-
tioned hydroxyisopropyl tertiary alcohol prepared by
reaction of methyl Grignard reagent with an ester is in
fact a  2-[2-(2-hydroxyethyl)-5-(C,-C;  alkyl)-1-
cyclohexenyl]-5-(Cs-C,g alkyl)resorcinol, and accord-
ingly can be dehydrated to provide a hexahydro-
dibenz[b,d]Joxepin of this invention. Such dehydration
reactions can be accomplished by reacting the alcohol
derivative with a suitable dehydrating agent, or alterna-
tively by converting the alcohol derivative to a com-
pound which will undergo cyclization under the influ-
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12
ence of a basic catalyst. More particularly, a 2-[2-(2-
hydroxyethyl)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-
(Cs-Cyp alkylresorcinal having the general formula

R

OH

OH

OH
R; R;
in which R,’ and R;’ both are hydrogen or both are
methyl, can be cyclized to the corresponding hexahy-
dro-dibenz[b,dJoxepin by reaction with a dehydrating
agent such as N,N’'-dicyclohexylcarbodiimide, N,N’-
diisopropylcarbodiimide, or a mineral acid. Such reac-
tion typically is carried out by reacting approximately
equimolar quantities of the alcohol having the above
formula with a dehydrating agent, either in the absence
of a reaction solvent, or if preferred, in a solvent such as
dichloromethane or chloroform. The cyclization reac-
tion generally is complete within about 3 to 5 hours
when carried out at a temperature ranging from about
20° to 200° C. The product, a hexahydro-dibenz[b,d]-
oxepin, can be readily isolated by filtration or by chro-
matography.

The alcohols having the above formula can alterna-
tively be converted to a reactive derivative which will
then cyclize to a dibenz[b,d]oxepin when treated with a
basic catalyst. More particularly, a 2-[2-(2-hydroxye-
thy1)-5-(C,-C, alkyl)-1-cyclohexenyl]-5-(Cs-C;, alkyl)-
resorcinol can be treated with a halogenating agent
such as phosphorous tribromide or phosphorous tri-
chloride in order to convert the hydroxyethyl moiety to
the corresponding bromoethyl or chloroethyl deriva-
tive, the compound of formula II wherein R is hydro-
gen and Ryis bromomethyl or chloromethyl. For exam-
ple, reaction of an alcohol such as 2-[2-(2-hydroxye-
thyl)-5-methyl-1-cyclohexenyl]-5-n-pentylresorcinol
with phosphorous tribromide effects bromination to
afford the corresponding bromoethyl derivative,
namely 2-[2-(2-bromoethyl)-5-methyl-1-cyclohexenyl)-
5-n-pentylresorcinol. The haloethyl derivative so
formed is next cyclized by reaction with a base such as
sodium carbonate, potassium carbonate, or the like. For
example, reaction of 2-[2-(2-bromoethyl)-5-methyl-1-
cyclohexenyl]-5-n-pentylresorcinol with about a 2 to 6
molar excess of potassium carbonate in a solvent such as
methyl ethyl ketone effects cyclization to provide 1-
hydroxy-3-n-pentyl-10-methyl-6,7,8,9,10,11-hexahydro-
dibenz[b,d]oxepin.

The 2-[2-(2-hydroxyethyl)-5-(C,-C, alkyl)-1-
cyclohexenyl]-5-(Cs-C,, alkylresorcinol having the
above formula (X) can additionally be cyclized to the
corresponding dibenz[b,d]Joxepin derivative by reaction
with an acid such as gaseous hydrogen bromide or
gaseous hydrogen chloride, thus alleviating the need for
intermediate conversion to a haloethyl derivative. Such
cyclization generally is carried out in an organic solvent
such as methanol, ethanol, diethyl ether, or the like, and
at a temperature of about 20° to 30° C. For instance, a
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2-hydroxyethyl derivative such as 2-[2-(1-(2-hydrox-
yisopropyl)-l-methylcthyl)-S-ethyl-l-cyclohexenyl]-S-
n-heptylresorcinol can be stirred with excess hydrogen
chloride in a solvent such as diethyl ether, thus effecting
cyclization to afford 1-hydroxy-3-n-heptyl-6,6,7,7-tet-
ramethyl-10-ethyl-6,7,8,9,10,11-hexahydro-dibenz[b,d-
Joxepin. Such compound normally is isolated by simply
removing the reaction solvent, for instance by evapora-
tion.

Examples of hexahydro-dibenz[b,d]Joxepins routinely
prepared from 2-[2-(2-hydroxyethyl)-5-(C,-C, alkyl)-1-
cyclohexenyl]-5-(Cs-C,q alkyl)resorcinols according to
the above-described cyclization processes include:

1-hydroxy-3-n-nonyl-10-methyl-6,7,8,9,10,11-hex-

ahydro-dibenz[b,d]oxepin;
1-hydroxy-3-(1-ethylpentyl)-10-isobutyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-(1,2-dimethylheptyl)-7, 10-dimethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin;
1-hydroxy-3-(1,1-dimethylhexyl)-7-methyl-10-ethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-isopentyl-6,6,7-trimethyl-10-n-propyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-(1,2-dimethyloctyl)-6,6,7,10-tetrameth-
y1-6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin;
1-hydroxy-3-(1,2,3-trimethyl)-7,7-dimethyl-10-ethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-n-heptyl-7,7,10-trimethyl-6,7,8,9,10,11-
hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-(1,1-dimethylheptyl)-6,6,7,7-tetrameth-
yl-10-n-butyl-6,7,8,9,10,11-hexahydro-dibenz[b,d-
Joxepin;
1-hydroxy-3-n-pentyl-6,6,7,7-tetramethyl- 10-isopro-
pyl-6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin;
1-hydroxy-3-n-hexyl-6,6,7,7-tetramethyl-10-tert-
butyl-6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin.

The novel hexahydro-dibenz[b,dJoxepins of this in-
vention are of particular importance due to their depres-
sant effects upon the central nervous system when ad-
ministered to mammals. Such compounds are thus use-
ful as anti-anxiety and tranquilizer type drugs. Such
hexahydro-dibenz[b,dJoxepins have demonstrated use-
ful depressant activity when tested by normal and ac-
cepted screening procedures. For instance, the diben-
zoxepin derivatives of this invention have demonstrated
useful activity when tested in the standard septal-
lesioned rat assay and the muricidal rat assay. For exam-
ple, 1-hydroxy-3-(1,1-dimethylheptyl)-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin demon-
strated a response in both the septal-lesioned rat assay
and the muricidal rat assay at a minimum effective dose
of 1.25 mg/kg of body weight when administered
orally. The novel dibenz[b,d]oxepin derivatives addi-
tionally demonstrated a depressant effect when adminis-
tered to mice. For instance, 1-hydroxy-3-(1,1-dimethyl-
heptyl)-6-0xo-10-methyl-6,7,8,9,10,11-hexahydroxy-
dibenz[b,d]oxepin caused a CNS depressant effect when
administered orally to mice at doses as low as 5 mg./kg.
of body weight.

The hexahydro-dibenz[b,d]oxepins of this invention
can accordingly be used as pharmaceutical agents, and
can be administered to humans to cause a psycotropic
effect. When thus used, the dibenzoxepin derivatives of
this invention typically are formulated with conven-
tional pharmaceutical diluents and carriers. Such for-
mulation can take the form of tablets, capsules, pow-
ders, and the like, for convenient oral administration, or
alternatively as syrups, solutions, suspensions, and the
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like, for convenient parenteral administration. Com-
monly used pharmaceutical diluents and carriers in-
clude starch, sucrose, cellulose derivatives, glycerine,
mannitol, and the like.

The hexahydro-dibenz[b,dJoxepins of this invention
normally will be administered to a subject in need of
treatment as a pharmaceutical composition containing
from about 0.1 to 50 percent by weight of at least one of
such active compounds. Such compositions will be
administered to a subject as needed, the exact dosage

- regimen to be determined as the individual situation
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requires.

In order to more fully understand certain aspects of
this invention, the following detailed examples are pres-
ented. Such examples are, however, purely illustrative
of general methods of preparation of dibenzoxepin de-
rivatives and intermediates therefor, and should not be
construed as limiting the invention to any particular
aspect.

EXAMPLE 1

2-(2-Hydroxymethyl-5-methyl-1-cyclohexenyl)-5-n-
pentyl-resorcinol

A solution of 90 ml. of a seventy percent solution of
sodium bis(2-methoxyethoxy)aluminum hydride in 80
ml of benzene was cooled in an ice-water bath and
stirred while a suspension of 13.0 g. of 1-hydroxy-3-n-
pentyl-6-oxo-9-methyl-7,8,9,10-tetrahydro-6H-diben-
zo[b,d]pyran in 220 ml. of benzene was added portion-
wise over 15 minutes. The reaction mixture was
warmed to about 25° C. and stirred for 2 hours. The
reaction mixture was again cooled in an ice-water bath
and stirred while 800 ml. of 10 percent aqueous hydro-
chloric acid solution was added. The aqueous acidic
reaction mixture was extracted several times with di-
ethyl ether. The ethereal extracts were combined,
washed with water, and dried. Removal of the solvent
under reduced pressure provided 2-(2-hydroxymethyl-
5-methyl-1-cyclohexenyl)-5-n-pentyl-resorcinol as a
white crystalline solid. M.P. 109°-11° C.

Analysis Calc. for C,yHy0; Theory: C, 74.96; H,
9.27. Found: C, 74.75; H, 9.36.

EXAMPLE 2

2-(2-Hydroxymethyl-S-methyl-l-cyclohexenyl)-S-n-
pentyldibenzylresorcinol

A solution of 13.2 g. of 2-(2-hydroxymethyl-5-meth-
yl-1-cyclohexenyl)-5-n-pentyl-resorcinol in 100 ml. of
ethyl alcohol containing 11.5 g. of benzyl chloride and
6.6 g. of potassium carbonate was heated at reflux and
stirred for 24 hours. The reaction mixture was cooled to
room temperature and poured into 200 ml. of water.
The aqueous reaction mixture was extracted several
times with diethyl ether, and the ethereal extracts were
combined, washed with water, and dried. Removal of
the solvent under reduced pressure provided 15 g. of
the product as a viscous oil. The oil was then dissolved
in 20 ml. of benzene and chromatographed over 300 g.
of silica gel, eluting with benzene and ethyl acetate.
Fractions containing the product were combined and
concentrated under reduced pressure to afford 10 48 g
of 2-(2-hydroxymethyl-S-methyl-l-cyclohexenyl)-s-n-
pentyl-dibenzylresorcinol. M+ 484.

Analysis Calc. for Cy3Hy0, Theory: C, 81.78; H,
8.32. Found: C, 82.06; H, 8.50.

nmr (CDCly): 6 5.1, (s, 4H, benzyl methylenes) § 7.4,

(s, 10H, benzyl aromatic)
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EXAMPLE 3

2-(2-Chloromethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tyldibenzylresorcinol

A solution of 4.85 g. of 2-(2-hydroxymethyl-5-meth-
yl-1-cyclohexenyl)-5-n-pentyl-dibenzylresorcinol in 20
ml. of diethyl ether containing 0.1 ml. of pyridine was
stirred at 25° C. while 2.55 g. of thionyl chloride was
added in one portion. The reaction mixture was stirred
for 1} hours, and was then washed with water and
dried. Removal of the solvent under reduced pressure
provided 4.86 g. of the product as an orange liquid. The
product so formed was chromatographed over 150 g. of
silica gel, eluting with benzene. Evaporation of the
solvent from the combined fractions provided 4.10 g. of
2-(2-chloromethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tyl-dibenzylresorcinol. M+ 502 and 504.

Analysis Calc. for C;3H390,Cl Theory: C, 78.78; H,
7.81; Cl, 7.05. Found: C, 80.46; H, 8.06; Cl, 5.15.

EXAMPLE 4

2-(2-Bromomethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tyldibenzylresorcinol

A solution of 7.62 g. of 2-(2-hydroxymethyl-5-meth-
yl-1-cyclohexenyl)-5-n-pentyl-dibenzylresorcinol in 15
ml. of diethyl ether was stirred and cooled in an ice-
water bath while 5.10 g. of phosphorus tribromide was
added dropwise over 10 minutes. After the addition was
complete, the reaction mixture was heated at reflux for
1 hour. The reaction mixture was poured into 50 g. of
ice, and the resulting aqueous solution was extracted
with diethyl ether. The ethereal extracts were sepa-
rated, combined, washed with water, and dried. Re-
moval of the solvent by evaporation under reduced
pressure provided 7.82 g. of 2-(2-bromomethyl-5-meth-
yl-1-cyclohexenyl)-5-n-pentyl-dibenzylresorcinol as a
viscous oil.

nrm (CDCl;): 6 5.04, (s, 4H, benzyl methylenes) &

6.42, (s, 2H, resorcinol aromatic) & 7.38, (s, 10H,
benzyl aromatic)

EXAMPLE 5

2-(2-Cyanomethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tyldibenzylresorcinol

A solution of 2.33 g. of 2-(2-bromomethyl-5-methyl-
1-cyclohexenyl)-5-n-pentyl-dibenzylresorcinol in 10 ml.
of dimethyl sulfoxide containing 416 mg. of sodium
cyanide was stirred at about 25° C. for 12 hours. The
reaction mixture was added to 100 ml. of water, and the
aqueous solution was then extracted several times with
diethyl ether. The ethereal extracts were combined,
washed with IN hydrochloric acid solution and with
water, and dried. Removal of the solvent under reduced
pressure afforded 2.01 g. of the product as an oil. The
oil was chromatographed over 50 g. of silica gel, eluting
with benzene. The fractions were combined and con-
centrated under reduced pressure to afford 1.67 g. of
2-(2-cyanomethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tyl-dibenzylresorcinol as a colorless oil. M+ 493.

Analysis Calc. for C3,H;yNO, Theory: C, 82.72; H,
7.96; N, 2.84. Found: C, 82.57; H, 7.72; N, 2.71.

nmr (CDCL): 6 5.15, (s, 4H, benzyl methylenes) &

7.45, (s, 10H, benzyl aromatics)
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EXAMPLE 6

2-(2-Cyanomethyl-5-methyl-1-cyclohexenyl)-5-n-pen-
tylresorcinol

A solution of 2.0 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-n-pentyl-dibenzylresorcinol in 20 ml
of dichloromethane was cooled in an ice-water bath and
stirred while a solution of 2.0 ml. of boron tribromide in
20 ml. of dichloromethane was added dropwise over 15
minutes. The reaction mixture was then heated at reflux
and stirred for 34 hours. The reaction mixture was then
cooled to room temperature and stirred while 20 ml. of
water was added portionwise. The organic layer was
removed, washed with water, and dried. Evaporation
of the solvent under reduced pressure provided the
product as a viscous oil. The oil so formed was chro-
matographed over 50 g. of silica gel, eluting with ben-
zene and ethyl acetate. Evaporation of the solvent from
the combined fractions provided 580 mg. of 2-(2-
cyanomethyl-5-methyl-1-cyclohexenyl)-5-n-pentyl-
resorcinol as a viscous oil. M+ 313.

Analysis Calc. for C,0H;;NO, Theory: C, 76.64; H,
8.68; N, 4.47. Found: C, 76.84; H, 8.92; N, 4.25.

EXAMPLE 7

2-(2-Hydroxymethyl-5-methyl-1-cyclohexenyl)-5-(1,1-
dimethylheptyl)resorcinol

A solution of 1000 ml. of benzene containing 400 ml.
of a seventy percent benzene solution of sodium bis(2-
methoxy-ethoxy)aluminum hydride was stirred at
0°-10° C. while a suspension of 59.90 g. of 1-hydroxy-3-
(1,1-dimethylheptyl-6-0x0-9-methyl-7,8,9,10-tetrahy-
dro-6H-dibenzo[b,d]-pyran in 400 ml. of benzene was
added portionwise over 1 hour. The reaction mixture
was then warmed to room temperature and stirred an
additional 2 hours. Again the reaction mixture was
cooled to 0° C. and stirred while 1800 ml. of 20 percent
aqueous hydrochloric acid solution was added. The
benzene layer was separated from the aqueous acidic
layer, washed with water, and dried. Evaporation of the
solvent under reduced pressure provided 2-(2-hydrox-
ymethyl-5-methyl-1-cyclohexenyl)-5-(1,1-dimethylhep-
tyDresorcinol as a white solid. M.P. 155°-156° C.

nmr (CDCl,—DMSO,6) & 3.8, (s, 2H, —CH,0) &

6.25, (s, 2H, aromatic)

EXAMPLE 8

2-(2-Hydroxymethyl-5-methyl-1-cyclohexenyl)-5-(1,1-
dimethylheptyl)dibenzylresorcinol

A solution of 58 g. of 2-(2-hydroxymethyl-5-methyl-
l-cyclohexenyl)-5-(1,1-dimethylheptyDresorcinol ~ in
600 ml. of ethyl alcohol containing 27.6 g. of potassium
carbonate and 46.5 g. of benzyl chloride was heated at
reflux and stirred for 16 hours. After cooling the reac-
tion mixture to room temperature, 800 ml. of water was
added to the mixture. The ethyl alcohol was then re-
moved from the aqueous solution by evaporation under
reduced pressure. The resulting aqueous reaction mix-
ture was then extracted several times with diethyl ether.
The ethereal extracts were combined, washed with
water, and dried. Evaporation of the solvent under
reduced pressure provided 63 g. of the product as a
viscous oil. The product was purified by chromatogra-
phy over 800 g. of silica gel, eluting with benzene and
ethyl acetate. The appropriate fractions were combined
and concentrated under reduced pressure, affording
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51.09 g. of 2-(2-hydroxymethyl-5-methyl-1-cyclohex-
g%l)-S-(l, 1-dimethytheptyl)dibenzylresorcinol. M4
Analysis Calc. for Cy;H,;0; Theory: C, 82.18; H,
8.95. Found: C, 82.23; H, 8.77.
nmr (CDCly) 8 5.09 (s, 4H, benzyl methylenes) § 7.40
(s, 10H, benzyl aromatic)

EXAMPLE 9

2-(2-Bromomethyl-5-methyl- 1-cyclohexenyl)-5-(1,1-
dimethylheptyl)dibenzylresorcinol

While a solution of 27.0 g. of 2-(2-hydroxymethyl-5-
methyl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)diben-
zylresorcinol in 50 ml. of diethyl ether was being stirred
at 0° C,, a solution of 16.2 g. of phosphorus tribromide
in 50 ml. of diethyl ether was added dropwise over
thirty minutes. The reaction mixture was then heated at
reflux for one hour. After pouring the reaction mixture
over 50 g. of ice, the resulting aqueous mixture was
extracted with diethyl ether. The ethereal extracts were
combined, washed with water, and dried. Removal of
the solvent by evaporation under reduced pressure pro-
vided 2836 g. of 2-(2-bromomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol as a colorless viscous oil. M+ 602, 604.

Analysis Calc. for Cy;Hy;BrO, Theory: C, 73.62; H,
7.85; Br, 13.24. Found: C, 73.48; H, 7.99; Br, 13.02.

nmr (CDCl;) § 5.10 (s, 4H, benzyl methylenes) & 7.42

(s, 10H, benzyl aromatics)

EXAMPLE 10

2-(2-Cyanomethyl-5-methyl-1-cyclohexenyl)-5-(1,1-
dimethylheptyl)dibenzylresorcinol

To a solution of 28.0 g. of 2-(2-bromomethyl-5-meth-
yl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzyl-
resorcinol in 125 ml. of dimethyl sulfoxide was added
4.55 g. of sodium cyanide. The reaction mixture was
stirred at about 25° C. for 12 hours. The reaction mix-
ture was then added to 1000 ml. of water, and the aque-
ous solution was extracted several times with diethyl
ether. The ethereal extracts were combined, washed
with water, and dried. Removal of the solvent by evap-
oration under reduced pressure provided 25 g. of the
product as an oil. The oil so formed was chromato-
graphed over 500 g. of silica gel, eluting with benzene.
After combining the appropriate fractions, the solvent
was removed by evaporation under reduced pressure,
affording 22.69 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol. M. P. 85°-86° C. M+ 549.

Analysis Calc. for C3;Hy;NO, Theory: C, 83.02; H,
8.62; N, 2.55. Found: C, 82.91; H, 8.87; N, 2.50.

nmr (CDCl;) 6 5.0 (s, 4H, benzyl methylenes) & 7.35

(s, 10H, benzyl aromatics)

EXAMPLE 11

2-(2-Cyanomethyl-5-methyl-1-cyclohexenyl)-5-(1,1-
dimethylheptyl)resorcinol

A solution of 8.80 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol in 200 ml. of ninety-five percent aqueous ethyl
alcohol was stirred at 25° C. while 440 mg. of five per-
cent palladium suspended on charcoal was added. The
reaction mixture was then stirred for seventeen hours
under at hydrogen gas atmosphere at 30 psi. The reac-
tion mixture was then filtered, and the filtrate was con-
centrated by evaporation of the solvent under reduced
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pressure, providing 5.90 g. of 2-(2-cyanomethyl-5-meth-
yl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)resorcinol.
M+ 369.

Analysis Calc. for C,,H;sNO, Theory: C, 78.00; H,
9.55; N, 3.79. Found: C, 77.88; H, 9.44; N, 3.99.

nmr (CDCl;) 8 6.5 (s, 2H, aromatic)

EXAMPLE 12

1-Hydroxy-3-(1,1-dimethylheptyl)-6-0xo0-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]Joxepin

A solution of 10.0 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol in 100 ml. of dichloromethane was stirred at about
25° C. while a solution of 10 ml. of boron tribromide in
100 ml. of dichloromethane was added dropwise over
one hour. After the addition was complete, the reaction
mixture was heated at reflux and stirred for 23 hours.
The reaction mixture was then cooled and slowly added
to 100 ml. of water. The aqueous mixture was extracted
with dichloromethane. The organic extracts were com-
bined, washed with water, and dried. Removal of the
solvent by evaporation under reduced pressure pro-
vided the crude product as a viscous oil. The product
proved to be a mixture of two products which were
separated by chromatography over 200 g. of silica gel,
eluting with benzene and ethyl acetate. Combining the
appropriate fraction and removal of the solvent there-
from by evaporation under reduced pressure provided
580 mg. of 2-(2-cyanomethyl-5-methyl-1-cyclohex-
enyl)-5-(1,1-dimethylheptyl)resorcinol, and 1.26 g. of
the desired product, namely 1-hydroxy-3-(1,1-dimethyl-
heptyl)-6-oxo0-10-methyl-6,7,8,9,10,11-hexahydro-
dibenz[b,d]Joxepin. M+ 370

Analysis Calc. for CyHj0; Theory: C, 77.80; H,
9.25. Found: C, 77.39; H, 9.59.

nmr (CDCl;) 6 6.70 (s, 2H, aromatic)

EXAMPLE 13

2-(2-Ethoxycarbonylmethyl-5-methyl- 1-cyclohexenyl)-
5-(1,1-dimethylheptyl)resorcinol

To a solution of 5.0 g. of 2-(2-cyanomethyl-5-methyl-
1-cyclohexenyl)-5-(1,1-dimethylheptyl)resorcinol in
200 ml. of ninety-five percent aqueous ethyl alcohol
was added 5 ml. of concentrated sulfuric acid. The
acidic reaction mixture was heated at reflux and stirred
for 5 days. An additional 5 ml. of sulfuric acid was
added to the reaction mixture, and the mixture was
heated at reflux and stirred for an additional 5 days. The
reaction mixture was cooled to room temperature and
then added to 300 ml. of water. After removal of most
of the ethyl alcohol by evaporation under reduced pres-
sure, the aqueous mixture was extracted several times
with diethyl ether. The ethereal extracts were com-
bined, washed with water, and dried. Removal of the
solvent by evaporation under reduced pressure pro-
vided 3.18 g. of 2-(2-ethoxycarbonylmethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)resorcinol as a
viscous oil. M-+ 416.

Analysis Calc. for CyHyO, Theory: C, 74.96; H,
9.68. Found: C, 74.70; H, 9.47.

nmr (CDCIl;) § 4.15 (quartet, 2H,

Il
C—O0 CHy
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8 5.41 (s, 1H, OH) 6 5.63 (s, 1H, OH) & 6.52 (s, 2H,
aromatic)
EXAMPLE 14

2-[2-(2-Hydroxyisopropylmethyl)-5-methyl-1-
cyclohexenyl]-5-(1,1-dimethylheptyl)resorcinol

To a solution of 416 mg. of 2-(2-ethoxycarbonyl-
methyl-5-methyl-1-cyclohexenyl)-5-(1,1-dimethylhep-
tyl)resorcinol in 25 ml. of benzene was added in one
portion 5 ml. of a 3 molar solution of methyl magnesium
bromide in diethyl ether. The reaction mixture was
heated at reflux and stirred for 12 hours. After cooling
the reaction mixture to room temperature, the mixture
was poured into 10 g. of ice containing 2 ml. of concen-
trated sulfuric acid. The acidic aqueous mixture was
then extracted several times with diethyl ether. The
ethereal extracts were combined, washed with water,
and dried. Removal of the solvent from the combined
extracts by evaporation under reduced pressure af-
forded 380 mg. of 2-[2-(2-hydroxyisopropylmethyl)-5-
methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resor-
cinol.

nmr (CDCl;) 6 4.75 (broad s, 3H, —OH)

8 6.45 (s, 2H, aromatic)

EXAMPLE 15

1-Hydroxy-3-(1,1-dimethylheptyl)-6,6,10-trimethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin

A solution of 3.16 g. of 2-[2-(2-hydroxyisopropylme-
thyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-
resorcinol in 100 ml. of ethyl alcohol was stirred at
about 25° C. while excess hydrogen chloride gas was
bubbled through the solution. The reaction mixture was
stirred for about 15 minutes, and then the solvent was
removed by evaporation under reduced pressure, leav-
ing an oil as the product. The oil was purified by chro-
matography over 100 g. of silica gel, eluting with ben-
zene. The fractions were collected and combined, and
the solvent was removed therefrom under reduced pres:
sure to provide 2.30 g. of 1-hydroxy-3-(1,1-dimethyl-
heptyl)-6,6,10-trimethyl-6,7,8,9,10,11-hexahydro-
dibenz[b,d]oxepin. M+ 384

Analysis Calc. for C,sH;O, Theory: C, 81.20; H,
10.48. Found: C, 81.08; H, 10.34.

nmr (CDCl;) 6 4.83 (s, 1H, OH) & 6.57 (s, 2H, aro-

matic)

EXAMPLE 16

2-[2-(1-Cyanoethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-
dimethylheptyl)dibenzylresorcinol

A solution of 11.0 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol in 500 ml. of benzene containing 12.5 ml. of methyl
iodide was cooled in an ice-water bath and stirred while
6.75 g. of potassium tert.-butoxide was added in one
portion. The reaction mixture was allowed to warm to
room temperature and was then stirred for 12 hours.
The reaction mixture then was poured into 1000 ml. of
water, and the mixture was extracted several times with
diethyl ether. The organic extracts were combined,
washed with water, and dried. Removal of the solvent
by evaporation under reduced pressure afforded 11.0 g.
of the product as a crude oil. The oil was chromato-
graphed over 300 g. of silica gel, eluting with benzene.
The appropriate fractions were combined and concen-
trated under reduced pressure to afford 9.92 g. of 2-[2-
(1-cyanoethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dime-
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thylheptyl)dibenzylresorcinol as a colorless oil. M+
563. g

Analysis Calc. for Cy3HNO, Theory: C, 83.08; H,
8.76; N, 2.48. Found: C, 83.12; H, 8.65; N, 2.41.

nmr (CDCI;) 8 5.01 (s, 2H, benzyl methylene) & 5.12
(s, 2H, benzyl methylene) & 6.58 (s, 2H, aromatic) &
7.41 (s, 10H, benzyl aromatic)

EXAMPLE 17

2-[2-(1-Cyanoethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-
dimethylheptyl)resorcinol

To a solution of 9.0 g. of 2-[2-(1-cyanoethyl)-5-meth-
yl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)dibenzyl-
resorcinol in 200 ml. of ethyl alcohol was added 650 mg.
of five percent palladium suspended on charcoal. The
reaction mixture was hydrogenated at a hydrogen gas
pressure of 30 psi at about 25° C. for 24 hours. The
reaction mixture was then filtered, and the filtrate was
concentrated to an oil by evaporation of the solvent
under reduced pressure. The oil so formed was purified
by chromatography over 150 g. of silica gel, eluting
with benzene and ethyl acetate. Collection and combi-
nation of the appropriate fractions, followed by evapo-
ration of the solvent under reduced pressure, provided
532 g. of 2-[2-(1-cyanoethyl)-5-methyl-1-cyclohex-
enyl]-5-(1,1-dimethylheptyl)resorcinol. M+ 383.

Analysis Calc. for C,sH3;NO, Theory: C, 78.28; H,
9.72; N, 3.65. Found: C, 78.73; H, 9.87; N, 3.46.

nmr (CDCl3) 4.7 (s, 1H, OH) 4.9 (s, 1H, OH) 6.42 (m,

2H, aromatic)

EXAMPLE 18

2-[2-(1-Ethoxycarbonylethyl)-5-methyl-1-cyclohex-
enyl]-5-(1,1-dimethylheptyl)resorcinol

A solution of 4.0 g. of 2-[2-(1-cyanoethyl)-5-methyl-
1-cyclohexenyl]-5-(1,1-dimethylheptyl)resorcinol in
200 ml. of ethyl alcohol containing 10 ml. of water was
stirred at 25° C. while excess hydrogen chloride gas was
bubbled through the solution. The reaction mixture was
then heated at reflux and stirred for 48 hours. The reac-
tion mixture was concentrated to an oil by evaporation
of the solvent under reduced pressure. The oil was then
chromatographed over 150 g. of silica gel, eluting with
benzene. The fraction were combined and the solvent
was evaporated therefrom under reduced pressure,
providing 1.67 g. of 2-[2-(1-ethoxycarbonylethyl)-5-
methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resor-
cinol. M+ 430.

Analysis Calc. for C,;H,,04 Theory: C, 75.31; H,
9.83. Found: C, 75.30; H, 10.07.

nmr (CDCl;) 6 4.17 (quartet, 2H,

il
C—0—CH,)

6 6.50 (m, 2H, aromatic)
EXAMPLE 19

1-Hydroxy-3-(1,1-dimethylheptyl)-6,6,7,10-tetrameth-
y1-6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin

A solution of 1.5 g. of 2-[2-(1-ethoxycarbonyl-ethyl)-
5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resor-
cinol in 50 ml. of benzene was rapidly added to a solu-
tion of 20 ml. of three molar methyl magnesium bro-
mide in diethyl ether. The reaction mixture was heated
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at reflux and stirred for 2 hours. After cooling the mix-
ture to room temperature, the mixture was added to 15
- g of ice and 5 ml. of concentrated sulfuric acid. The
aqueous acidic solution was then extracted with diethyl
ether. The ethereal extract was washed with water and
dried. The solvent was then removed under reduced
pressure to provide 2-[2-(1-(2-hydroxyisopropyl)ethyl)-
S-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resor-
cinol as an oil. The oil so formed was then dissolved
into 10 ml. of ethyl alcohol, and excess hydrogen chlo-
ride gas was bubbled through the solution. After stir-
ring the reaction mixture for ten minutes at room tem-
perature, the solvent was removed under reduced pres-
sure, leaving the product as an oil. The oil was passed
through a column packed with 60 g. of silica gel, eluting
with about 200 ml. of benzene. The solvent was evapo-
rated from the combined fractions under reduced pres-
sure to provide 1.06 g. of 1-hydroxy-3-(1,1-dimethyl-
heptyD)-6,6,7,10-tetramethyl-6,7,8,9,10,11-hexahydro-
dibenz[b,d]-oxepin. M+ 398.
Analysis Calc. for C,;H,,0, Theory: C, 81.35; H,
10.62. Found: C, 81.16; H, 10.62.

EXAMPLE 20

2-[2-(1-Cyano-1-methylethyl)-5-methyl-1-cyclohex-
enyl]-5-(1,1-dimethylheptyl)dibenzylresorcinol

A solution comprised of 29 ml. of a 1.72 molar solu-
tion of methyl lithium in diethyl ether and 7.0 ml. of
diisopropylamine in 150 ml. of diethyl ether was stirred
for 30 minutes at 0° C. To the stirred reaction mixture
was added a solution of 5.5 g. of 2-(2-cyanomethyl-5-
methyl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)diben-
zylresorcinol in 50 ml. of diethyl ether. The reaction
mixture was then stirred at 0° C. for 15 minutes, after
which time 15.5 ml. of methyl iodide was added to the
cold reaction mixture dropwise over 5 minutes. The
reaction mixture was then warmed to 25° C. and was
stirred for an additional 16 hours. The reaction mixture
next was poured into 200 ml. of water, and. the organic
layer was separated therefrom. The ethereal layer was
washed with IN hydrochloric acid solution and with
water. After drying the ethereal layer, the solvent was
removed therefrom by evaporation under reduced pres-
sure to provide the product as an oily residue. The
product was chromatographed over 200 g. of silica gel,
eluting with benzene. The fractions shown by thin layer
chromatography to contain the desired product were
combined and the solvent was removed therefrom to
afford 4.84 g. of an oil which solidified upon standing at
room temperature, providing 2-[2-(1-cyano-1-methyle-
thyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-
dibenzylresorcinol. M.P. 65°-66° C. M+ 577.

Analysis Calc. for C,Hs;NO, Theory: C, 83.14; H,
8.90; N, 2.42. Found: C, 82.84; H, 9.02; N, 2.44

nmr (CDCl;) 8 5.02 (s, 2H, benzyl methylene) § 5.05

(s, 2H, benzyl methylene) 8 6.55 (s, 2H, aromatic) 8
7.35 (m, 10H, benzyl aromatic)

EXAMPLE 21

2-[2-(1-Aminocarbonyl-1-methylethyl)-5-methyi-1-
cyclohexenyl]-5-(1,1-dimethylheptyl)dibenzylresor-
cinol

A solution of 2.0 g. of 2-[2-(1-cyano-1-methylethyl)-
5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-
dibenzylresorcinol in 6 ml. of ethanol containing 10 ml.
of fifty percent aqueous sodium hydroxide solution was
heated at reflux and stirred for 32 hours. After cooling
the reaction mixture to room temperature, the excess
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reaction solvent was removed by evaporation under
reduced pressure to provide a residue which was next
dissolved in aqueous hydrochloric acid. The product
was extracted from the aqueous acid solution into di-
ethyl ether. The ethereal extracts were combined,
washed with water, and dried. Removal of the solvent
affered 2.0 g. of 2-[2-(1-aminocarbonyl-1-methylethyl)-
5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)diben-
zylresorcinol as a solid. M.P. 113°-114° C. M+ 595.
Analysis Calc. for C4Hs;NO Theory: C, 80.63; H,
8.97; N, 2.35. Found: C, 80.76; H, 8.66; N, 2.09.
nmr (CDCl;): 8 5.02 (s, 2H, benzyl methylene) & 5.03
(s, 2H, benzyl methylene) & 6.55 (s, 2H, aromatic)

EXAMPLE 22

2-[2-(1-Aminocarbonyl-1-methylethyl)-5-methyl-1-
cyclo hexenyl]-5-(1,1-dimethylheptyl)resorcinol

A solution 5.0 g. of 2-[2-(1-aminocarbonyl-1-methyle-
thyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-
dibenzylresorcinol dissolved in 100 ml. of ethanol con-
taining 250 mg. of five percent palladium on carbon was
stirred at room temperature under hydrogen gas at a
pressure of 30 psi for 26 hours. The reaction mixture
then was filtered, and the filtrate was concentrated to
dryness under reduced pressure to provide 3.47 g. of
2-[2-(1-aminocarbonyl- 1-methylethyl)-5-methyl-1-
cyclohexenyl]-5-(1,1-dimethylheptyl)resorcinol  as
foam.

Analysis Calc. for CyH,NO, Theory: C, 75.14; H,
9.94; N, 3.37. Found: C, 75.32; H, 9.71; N, 3.17.

nmr (CDCLy): § 5.6-6.6 (broad s, 4H, NH, and OH) §

6.4 (s, 2H, aromatic)

EXAMPLE 23

1-Hydroxy-3-(1,1-dimethylheptyl)-6-0xo0-7,7,10-
trimethyl-6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin

Three grams of 2-[2-(1-aminocarbonyl-1-methyle-
thyl)-5-methyl-1-cyclohexenyl}-5-(1, 1-dimethylheptyl)-
resorcinol was placed in a pear shaped flask and heated
at 240° C. under a nitrogen gas atmosphere for 10 min-
utes. After cooling the material to room temperature, it
was dissolved in 10 ml. of benzene, and the solution was
chromatographed over 100 g. of silica gel, eluting with
benzene. Combining the appropriate fractions and re-
moval of the solvent therefrom afforded 870 mg. of
1-hydroxy-3-(1,1-dimethylheptyl)6-0x0-7,7, 10-trimeth-
¥1-6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin as an oil.
M+ 398.

Analysis Calc. for CyH330; Theory: C, 78.35; H,
9.61. Found: C, 78.11; H, 9.93.

nmr (CDCl;): 8 0.7-2.6 (m, 35H) 8 5.6 (s, 1H, OH) &

6.6 (m, 2H, aromatic)

EXAMPLE 24

2-[2-(1-Ethoxycarbonyl-l-methylethyl)-S-methyl-1-
cyclohexenyl}-5-(1,1-dimethylheptyl)resorcinol

A solution of 8.24 g. of 2-[2-(1-aminocarbonyl-1-
methylethyl)-S-methyl—1-cyclohexeny1]—5-(1,1-dime-
thylheptyl)resorcinol dissolved in 500 ml. of ethanol
was stirred while anhydrous hydrogen chloride gas was
added. The reaction mixture then was heated at reflux
for 48 hours. The reaction mixture then was cooled to
room temperature, and the solvent was removed by
evaporation under reduced pressure. The reaction mix-
ture was then dissolved in diethyl ether and washed
with water, dried, and the solvent was removed under

a
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reduced pressure to provide an oil. The oil so formed
was chromatographed over 250 g. of silica gel, afford-
ing 7.50 g. of 2-[2-(1-ethoxycarbonyl-1-methylethyl)-5-
methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-resor-
cinol as an oil. M+ 444,
Analysis cale. for C,3H 04 Theory: C, 75.63; H, 9.97.
Found: C, 75.84; H, 9.70.
nmr (CDCl,): § 0.7-2.15 (m, 38H) & 3.83 (g, 2H, CH,)
8 5.0 (s, 1H, OH) 6 5.41 (s, 1H, OH) 8 6.43 (s, 2H,
aromatic)

EXAMPLE 25

2-[2-(1-Hydroxymethyl-1-methylethyl)-5-methyl-1-
cyclo hexenyl]-5-(1,1-dimethylheptylresorcinol

10

A mixture of 60 ml. of a seventy percent solution of 13

sodium bis(2-methoxyethoxy) aluminum hydride in
benzene and 60 ml. of benzene was cooled to —5° C.
and stirred. A solution of 7.0 g. of 2-[2-(1-ethoxycarbo-
nyl-1-methylethyl)-5-methyl-1-cyclohexenyl}-5-(1,1-
dimethylheptylresorcinol dissolved in 50 ml. of ben-
zene was added to the reaction mixture dropwise over
10 minutes. The reaction mixture than was warmed to
room temperature and stirred for 3 hours. After cooling
the reaction mixture again to 0° C., 500 ml. of aqueous
hydrochloric acid was added, and the product was
extracted from the aqueous acid solution into diethyl
ether. The ethereal extracts were combined, washed
with water, dried, and concentrated under reduced
pressure to provide a glassy residue. The residue was
chromatographed over 160 g. of silica gel, eluting with
1 percent ethyl acetate in benzene. Combining the ap-
propriate fractions and evaporation of the solvent there-
from afforded 541 g. of 2-[2-(1-hydroxymethyl-1-
methylethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dime-
thylheptyl)resorcinol as an oil. M+ 402.

Analysis Calc. for Cy¢H,,05 Theory: C, 77.56; H,
10.52. Found: C, 77.75; H, 10.54.

nmr (CDCl,): 67 5.75-6.5 (m, 3H, OH) 6 6.4 (s, 2H,

aromatic)

EXAMPLE 26

1-Hydroxy-3-(1,1-dimethylheptyl)-7,7,10-trimethyl-
6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin

A mixture of 4.50 g. of 2-[2-(1-hydroxymethyl-1-
methylethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dime-
thylheptyl)resorcinol and 2.60 g of N,N'-dicyclohexyl-
carbodiimide was heated at 110° C. and stirred for 3
hours. The mixture was then cooled to room tempera-
ture, dissolved in 15 ml. of benzene, and filtered. The
filtrate was chromatographed over 250 g. of silica gel,
eluting with benzene. Collection of the appropriate
fractions and removal of the solvent therefrom under
reduced pressure provided 2.12 g. of 1-hydroxy-3-(1,1-
dimethylheptyl)-7,7,10-trimethyl-6,7,8,9,10,11-hexahy-
dro-dibenz[b,d]Joxepin. M+ 384.

Analysis Calc. for CyHyO, Theory: C, 81.20; H,
10.48. Found: C, 81.72; H, 9.77.

nmr (CDCl,):  0.8-2.4 (m, 35H) 6 3.3 (s, 2H, CH,0)

§ 6.22 (s, 2H, aromatic)

EXAMPLE 27

2-[2-(2-Hydroxyethyl)-5-methyl-1-cyclohexenyl]-5-
(1,1-dimethylheptyl)resorcinol
A solution containg 86.6 g. of a seventy percent solu-
tion of sodium bis(2-methoxyethoxy)aluminum hydride
in 120 ml. of benzene was stirred in an ice-water bath
while a solution of 11.30 g. of 2-(2-ethoxycarbonylmeth-

20

25

30

35

45

65

24
yl-5-methyl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)-
resorcinol dissolved in 100 ml. of benzene was added to
the reaction mixture dropwise over 15 minutes. The
reaction mixture was then warmed to 25° C. and stirred
for 1 hour. After cooling the reaction mixture again to
0° C., 1000 ml. of aqueous hydrochloric acid was added.
The aqueous acid solution was extracted with diethyl
ether, and the ethereal extracts were combined, washed
with water, and dried. Evaporation of the solvent under
reduced pressure afforded 10.15 g. of 2-[2-(2-hydroxye-
thyl)-5-methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)-
resorcinol as an oil which solidified after standing at
room temperature. M.P. 83°-86° C. M+ 374.

Analysis Calc. for C,H;30; Theory: C, 76.96; H,
10.23. Found: C, 77.20; H, 9.01.
nmr (CDCl;): 6 0.8-2.4 (m, 33H) 6 5.75-6.5 (m, 4H)

EXAMPLE 28

2-[2-(2-Bromomethyl)-5-methyl-1-cyclohexenyl]-5-(1,1-
dimethylheptyl)resorcinol '

A solution of 3.0 g. of 2-[2-(2-hydroxyethyl)-5-meth-
yl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resorcinol
dissolved in 50 ml. of diethyl ether was cooled in an
ice-water bath and stirred while a solution of 3.0 ml. of
phosphorous tribromide dissolved in 50 ml. of diethyl
ether was added dropwise over 15 minutes. The reac-
tion mixture was then warmed to room temperature and
stirred for four hours, and next was heated at reflux and
stirred for an additional 1 hour. The reaction mixture
was poured into 250 ml. of ice water, and the product
was extracted from the aqueous reaction mixture into
diethyl ether. The ethereal extracts were combined,
washed with water, and concentrated under reduced
pressure to provide 3.53 g. of 2-[2-(2-bromoethyl)-5-
methyl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resor-
cinol.

Analysis Calc. for CyyH3,0,Br Theory: C, 65.89; H,
8.53; Br, 18.27. Found: C, 64.37; H, 6.49; Br, 14.05.

nmr (CDCl): 6 6.8 (s, 2H, aromatic) & 7.85 (s, 2H,

OH)

EXAMPLE 29

1-Hydroxy-3-(1,1-dimethylheptyl)-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]Joxepin

A mixture of 2.65 g. of 2-[2-(2-hydroxyethyl)-5-meth-
yl-1-cyclohexenyl}-5-(1,1-dimethylheptyl)resorcinol
and 1.65 g. of N,N’-dicyclohexylcarbodiimate was
heated at 110° C. and stirred for two hours. The reac-
tion mixture was cooled to room temperature and then
suspended in 25 ml. of benzene, and filtered. Chroma-
tography of the filtrate over 130 g. of silica gel provided
1.29 g. of 1-hydroxy-3-(1,1-dimethylheptyl)-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin as a white
solid. M.P. 134°-136° C. M+ 356.

Analysis Calc. for C,)H;,0, Theory: C, 80.85; H,
10.18. Found: C, 80.99; H, 9.81.

nmr (CDCl,): 8 0.7-2.8 (m, 31H) 8 4.4 (triplet, 2H) &

4.97 (s, 1H, OH) 8 6.5 (m, 2H, aromatic)

EXAMPLE 30
1-Hydroxy-3-(1,1-dimethylheptyl)-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,dJoxepin

A solution of 3.5 g. of 2-[2-(2-bromomethyl)-5-meth-
yl-1-cyclohexenyl]-5-(1,1-dimethylheptyl)resorcinol 'in
200 ml. of acetone containing 4.4 g. of potassium car-
bonate was heated at reflux and stirred for forty-eight
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hours. The reaction mixture was cooled to room tem-
perature and then concentrated by evaporation under
reduced pressure, thus providing 2.2 g. of 1-hydroxy-3-
(1,1-dimethylheptyl)-10-methyl-6,7,8,9,10,11-hexahy-
dro-dibenz[b,dJoxepin. M+ 356.

Analysis Calc. for CyH30, Theory: C, 80.85; H,
10.18. Found: C, 80.13; H, 9.42.

EXAMPLE 31

2-(2-Hydroxycarbonylmethyl-5-methyl-1-cyclohex-
enyl)-5-(1,1-dimethylheptyl)dibenzylresorcinol

A solution of 10.0 g. of 2-(2-cyanomethyl-5-methyl-1-
cyclohexenyl)-5-(1,1-dimethylheptyl)dibenzylresor-
cinol in 3 ml. of ethanol containing 50 ml. of 50 percent
aqueous sodium hydroxide was heated at reflux and
stirred for 16 hours. After cooling the reaction mixture
to room temperature, the excess ethanol was removed
therefrom by evaporation under reduced pressure, and
then 250 ml. of water was added to the reaction mixture.
After acidifying the aqueous reaction mixture to pH 1
by the addition of concentrated hydrochloric acid, the
mixture was extracted with diethyl ether. The ethereal
extracts then were combined, washed with water, and
dried. Evaporation of the solvent under reduced pres-
sure afforded 8.2 g. of 2-(2-hydroxycarbonylmethyl-5-
methyl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)diben-
zylresorcinol as a white solid. M.P. 69°-70° C. M+ 568.

Analysis Calc. for CygH, 30,4 Theory: C, 80.24; H,
8.51. Found: C, 80.16; H, 8.35.

nmr (CDCl;): 6 0.7-2.4 (m, 29H) 6 2.8 (s, 2H, CH,) &

4.98 (s, 4H, benzyl methylenes) & 6.5 (s, 2H, aro-
matic) & 7.25 (s, 10H, benzyl aromatic)

EXAMPLE 32

2-(2-Hydroxycarbonylmethyl-5-methyl-1-cyclohex-
enyl)-5-(1,1-dimethylheptyl)resorcinol

A solution of 7.0 g. of 2-(2-hydroxycarbonylmethyl-
5-methyl-1-cyclohexenyl)-5-(1,1-dimethylheptyl)diben-
zylresorcinol in 150 ml. of ethanol containing 800 mg. of
five percent palladium on charcoal was stirred under
hydrogen gas at 40 p.s.i. for 24 hours at room tempera-
ture. The reaction mixture then was filtered and the
filtrate was concentrated to dryness by evaporation
under reduced pressure to provide 4.80 g. of 2-(2-
hydroxycarbonylmethyl-5-methyl-1-cyclohexenyl)-5-
(1,1-dimethylheptyl)-resorcinol as a glass. M+ 388.

Analysis Cale. for C, H3O4 Theory: C, 74.19; H,
9.34. Found: C, 74.11; h, 9.28.

nmr (CDCl,): 6 0.7-2.4 (m, 29H) 6 2.95 (s, 2H, CH,)

8 6.4 (s, 2H, aromatic) 6 7.05 (s, 3H, COOH and
OH)

EXAMPLE 33
1-hydroxy-3-(1,1-dimethylheptyl)-6-0x0-10-methyl-
6,7,8,9,10,11-hexahydro-dibenzfb,dJoxepin

A solution containing 3.5 g. of 2-(2-hydroxycarbonyl-
methyl-5-methyl-1-cyclohexenyl)-5-(1,1-dimethylhep-
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tyDresorcinol in 35 ml. of dichloromethane was added
dropwise over 15 minutes to a stirred solution of 2.19 g.
of N,N'-dicyclohexylcarbodiimide in 50 ml. of dichloro-
methane. After the addition was completed, the reac-
tion mixture was stirred for 1 hour at room temperature.
The reaction mixture then was filtered and the filtrate
was concentrated by evaporation of the solvent under
reduced pressure to provide a glassy residue. The resi-
due so formed was chromatographed over 100 g. of
silica gel, eluting with benzene. Combining the appro-
priate fractions and removal of the solvent therefrom by
evaporation under reduced pressure affored 2.55 g. of
1-hydroxy-3-(1,1-dimethylheptyl)-6-0x0-10-methyl-
6,7,8,9,10,11-hexahydro-dibenz[b,d]oxepin. M+ 370.

Analysis Calc. for C,iH3,0; Theory: C, 77.80; H,
9.25. Found: C, 77.53; H, 9.04.

nmr (CDCl3): & 0.6-2.6 (m, 29H) & 2.89 (s, 2H, C,

methylene) 6 6.2 (2s, 1H, OH) & 6.61 (s, 2H, aro-
matic)
I claim:
1. A compound of the formula

R¢

wherein:

Rl is CS—C“) alkyl;

R, and R;independantly are hydrogen or methyl;

Rs is C,—C4 alkyl, .

R;is hydrogen or benzyl; and

R; is selected from the group consisting of chloro,

bromo, cyano, chloromethyl, bromomethyl, C,-C,
alkoxycarbonyl, hydroxycarbonyl, aminocarbonyl,
aminomethyl, subject to the limitations that when
R; is aminocarbonyl, R, and R are other than hy-
drogen, and when Ry is chloro or bromo, R, and
R, are other than methyl.

2. The compound of claim 1 wherein R, and R; are
hydrogen, R, is benzyl, and Ry is cyano.

3. The compound of claim 2, said compound being
2-(2-cyanomethyl-5-methyl-1-cyclohexenyl)-5-(1,1-
dimethyl-heptyl)dibenzylresorcinol.

4. The compound of claim 1 wherein R, is hydrogen,
R;is methyl, and Ry is cyano.

S. The compound of claim 1 wherein R,and Rsboth

are methyl and Ry is cyano.
* * * % %*
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