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(57 ABSTRACT

A novel method of preparing the valuable compound
3-(3-carboxy-4-hydroxyphenyl)-4,5-dihydro-2-phenyl-

benz[elindole is described, said compound possessing
antiinflammatory and analgetic activity. Also described
are novel intermediates useful in the disclosed method.
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METHOD OF PREPARATION OF
3-(3-CARBOXY-4-HYDROXYPHENYL)-4,5-DIHY-
DRO-2-PHENYLBENZ [e]INDOLE AND
VALUABLE INTERMEDIATES RELATED
THERETO

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention relates to a method of preparation of
3-(3-carboxy-4-hydroxyphenyl)-4,5-dihydro-2-phenyl-
benz{elindole, said compound being useful due to its
antiinflammatory and analgesic activity. This invention
further relates to the novel intermediates of the afore-
said method.

To the best of my knowledge the method and the
intermediates thereof described herein have not hereto-
fore been described or suggested. While several syn-
thetic routes for the preparation of 3-(3-carboxy-4-
hydroxyphenyl)-4,5-dihydro-2-phenylbenzlelindole are
described by Allen et al.,, U.S. Pat. No. 3,878,225, none
relate to the method of the present invention. Further-
more, the facile reaction of a poorly nucleophilic amino
group such as that of 5-aminosalicylic acid with an
[Lenamine} enammonium salt is rather unexpected. The
method described herein represents a preferred method
inasmuch as it is a more economical way to produce the
valuable 3-(3-carboxy-4-hydroxyphenyl)-4,5-dihydro-2-
phenylbenz{elindole.

The aforesaid patent describes the condensing of
enamines with a-haloketones or aldehydes in a solvent
such as dimethylformamide or toluene at a temperature
of from 0° to 120° C,, followed by hydrolysis to produce
y-diketones or y-ketoaldehydes which can be further
reacted to produce various pyrroles including 3-(3-car-
boxy-4-hydroxyphenyl)-2-phenyl-4,5-dihydrobenz[e]in-
dole. While the above partially describes a general pro-
cedure whereby the novel intermediates of this method
can be made, the patent does not teach or describe the
presence or isolation of such intermediates or, even
more importantly, their presently disclosed utility in my
new method. As the prior art only describes a condensa-
tion reaction to prepare a third compound, there is no
suggestion of any isolable or useful intermediate being
produced in that procedure. Accordingly, the enam-
monium salts have now been effectively prepared, rec-
ognized, isolated and characterized for the first time and
found especially suitable in a novel, preferred method
for preparing valuable compounds.

I have now discovered that 3-(3-carboxy-4-hydroxy-
phenyl)-4,5-dihydro-2-phenylbenz[elindole can be pre-
pared by reacting S-aminosalicylic acid with an enam-
monium salt which, in [one of the possible] ifs tauto-
meric forms, is represented by the [formula] following
Sformulae and equilibrium,
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wherein R! and R? are the same or different and each
represents alkyl of from 1 to 6 carbon atoms or, together
with the nitrogen atom to which they are attached,
form a pyrrolidino, or piperidino ring and X is bromine
or chlorine. The reaction is carried out in a solvent such
as glacial acetic acid, 2-propanol or methanol and at a
temperature of from about ambient to the boiling point
of the solvent.

The enammonium salt is prepared by reacting a naph-
thalene compound of the formula

R!
/7

N

[ HX]

in which Rtand R2 are as previously defined with phen-
acyl halide. This reaction can be carried out in dimeth-
ylformamide or toluene as a solvent at a temperature
from about ambient to the boiling point of the solvent.

The method of this invention is further illustrated in
greater detail in the examples below.

EXAMPLE 1

a. A solution of 500 g of phenacyl bromide in 700 ml
of dimethylformamide is added dropwise to a stirring
solution of 505 g of 2-(1-pyrrolidino)-3,4-dihydronaph-
thalene in 1300 ml of dimethylformamide. After total
addition the reaction mixture is stirred for an additional
4.5 hours and then 1280 ml of ether are added. The
precipitate is removed by suction filtration and washed
successively with a dimethylformamide-ether (1:2) mix-
ture and ether, leaving a white solid. The solid is dried
under a vacuum to give tautomeric 1-[3,4-dihydro-1-(2-
oxo-2-phenylethyl-2(1 H)-naphthalenylidene)-pyr-
rolidinium bromide in equilibrium with 1-phenacyl-2-(1-
pyrrolidino)-3,4-dihydronaphthalene ~ hydrobromide,
having the mp 217°-219° C.

b. 304 g of S-aminosalicylic acid are added to 3800 ml
of acetic acid while stirring. The stirred suspension is
heated to 60° C. and 791 g of tautomeric 1-[3,4-dihydro-
1-(2-0x0-2-phenylethyl)-2(1 H)-naphthalenylidenelpyr-
rolidinium bromide in equilibrium with 1-phenacyl-2-(1-
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pyrrolidino)-3,4-dihydronaphthalene hydrobromide are
added. An additional 150 ml of acetic acid are added to
the reaction mixture, which is stirred at 70° C. for 3 to
4 hours and then cooled to ambient temperature. A solid
appears and is collected by filtration, washed succes-
sively with acetic acid and petroleum ether and dried
for 16 hours under vacuum to give 3-(3-carboxy-4-
hydroxyphenyl)-4,5-dihydro-2-phenylbenz[e]indole‘

EXAMPLE 2

A well stirred mixture of 3.98 g of tautomeric 1-[3,4-
dihydro-]-(2—oxo-)-phenylethyl)-Z(IH)-naph—
thalenylidenelpyrrolidinium bromide in equilibrium with
1-phenacyl-2-(1-pyrrolidino)-3,4-dihydronaphthalene
hydrobromide (Example 1a), 1.53 g of 5-aminosalicylic
acid and 10 ml of acetic acid is heated at reflux for 15
minutes. The reaction mixture is allowed to stand at
ambient temperature and then diluted with 10 ml of
acetic acid. The resulting solid is collected by suction
filtration, washed with 50 ml of petroleum ether and
then dried under high vacuum for 72 hours to give
3-(3-carboxy-4-hydroxyphenyl)-4,5-dihydro-2-phenyl-
benz[elindole.

EXAMPLE 3

A mixture of 1.92 g of 5-aminosalicylic acid and 5.0 g
of rautomeric 1-[3,4-dihydro-1-(2-0xo0-2-phenylethyl)-
2(1H)-naphthalenylidenelpyrrolidinium bromide in equi-
librium  with l-phenacyl-2-(1-pyrrolidino)-3,4-dihy-
dronaphthalene hydrobromide (Example la), in 75 ml
of methanol is refluxed under nitrogen for 9 hours. The
solution is allowed to reach ambient temperature before
being filtered. The methanol is removed under a vac-
uum to give a viscous oil which is dissolved in acetoni-
trile. This solution immediately crystallizes to give a
yellow crystalline solid which is collected by filtration
and washed with acetonitrile to give 3-(3-carboxy-4-
hydroxypheny])-4,5-dihydro-2-phenylbenz[e]indole.

EXAMPLE 4

a. A mixture of 25 g of B-tetralone, 100 g of 4[a]A4
molecular sieves in 400 ml of toluene is ice-bath cooled
and then saturated with dimethylamine. The reaction
mixture is stirred at 100° C. for 4 hours, permitted to
cool and then filtered. The toluene is evaporated off
leaving a red oil which is vacuum distilled to give the
vellow oil of [ 3.4-dihydro-2-naphthyl)-dimethyla-
mine] 2-dimethylamino-3, 4-dihydronaphthalene.

b. A solution of 22 g of phenacyl bromide in 50 ml of
dimethylformamide is added dropwise to a stirring solu-
tion of 2-dimethylamino-3,4-dihydronaphthalene in 70
m! of dimethylformamide. After total addition the reac-
tion mixture is stirred for an additional 5 hours and then
400 ml of ether are added. The white precipitate is
collected, washed with ether and then dried. Recrystal-
lization from acetonitrile gives [the white solid, mp
145°-147° C., of] tautomeric N-[3,4-dihydro-1-(2-0x0-2-
phenylethyl)-2(1H)-naphthalen vlidenel-N-methylme-
thanaminium bromide in equilibrium with 1-phenacyl-2-
dimethylamino-3,4-dihydronaphthalene hydrobromide
as a white solid, mp 145°-147° C.

¢. A mixture of 10.0 g of tautomeric N-[3,4-dihydro-1-
(2-oxo-2—phenylethy1)-Z(IH)-naphthalenylidene]-N—
methylmethanaminium bromide in equilibrium with 1-
phenacyl-2-dimethylamino-3,4-dihydronaphthalene hy-
drobromide and 4.1 g of 5-aminosalicylic acid in 50 ml
of acetic acid is vigorously stirred at 75° C. for 4.5
hours. The reaction mixture is then cooled to 20° C.,
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filtered and the precipitate collected, washed succes-
sively with one 20 ml portion of acetic acid and five 20
ml portions of hexane and then dried for 20 hours under
vacuum to give 3-(3-carboxy-4-hydroxyphenyl)-4,5-
dihydro-2-phenylbenz[e]indole.

By following the method of Example la the treat-
ment of [2-di-n-butylamino-3,4-dihydro-naphthalene,2-
diamylamino-3,4-dihydronaphthalene, J2-di-n-
butylamino-3,4-dihydronaphthalene, 2-diamylamino-3,4-
dihydronaphrhalene,  and 2-(1-piperidino)-3,4-dihy-
dronaphthalene with phenacylbromide produces fauto-
meric N-[3,4-dihydro-1-(2-0x0-2-phenylethyl)-2(1 H)-
naphthalenylidenel]-N-butyl-butanaminium bromide in
equilibrium  with  1-phenacyl-2-di-n-butylamino-3,4-
dihydronaphthalene hydrobromide, fautomeric N-[3,4-
dihydro—1-(2—oxo—2-pheny1’elhy1)-Z(JH)-naph-
thalenylidenel-N-pentyl-pentanaminium bromide in equi-
librium with 1-phenacyl-2-diamylamino-3,4-dihy-
dronaphthalene hydrobromide, and tautomeric 1-[3,4-
dihydro-]-(2-oxo-2-pheny1ethyl—Z(IH)-naph-
thalenylidenelpiperidinium bromide in equilibrium with
1-phenacyl-2-(1-piperidino)-3,4-dihydronaphthalene
hydrobromide, respectively.

By following any of the methods of Examples 1b, 2,
3 or 4, 3-(3-carboxy-4-hydroxyphenyl)-4,5-dihydro-2-
phenylbenz[e]indole can be prepared from tqutomeric
N—[J,4—dihydra-1-(2-oxo-2-phenylethyl)-2-(]H)-naph-
thalenylidenel-N-butyl-butanaminium bromide in equilib-
rium  with 1-phenacyl-2-di-n-butylamino-3,4-dihy-
dronaphthalene hydrobromide; or tautomeric 1-[3,4-
dl'hydro—I-(2-oxo-2-phenyletky1)-2(1H)-naph-
thalenylidenel-piperidinium bromide in equilibrium with
1-phenacyl-2-(1-piperidino)-3,4-dihydronaphthalene
hydrobromide.

By following the method of Example 4a, 8-tetralone
can be reacted with an amine to produce the naph-
thaleno compounds from which the corresponding
enammonium salt is prepared.

I claim:

[1. A method of preparing 3-(3-carboxy-4-hydroxy-
phenyl)-4,5-dihydro-2-phenylbenz[e]indole which com-
prises reacting an enammonium salt which, in one of the
possible tautomeric forms, is represented by the formula

x
R!
7
N
HX

wherein Rl and R2 are the same or different and each
represents alkyl of from 1 to 6 carbon atoms or, together
with the nitrogen atom to which they are attached,
form a pyrrolidino, or piperidino ring and X is bromine
or chlorine with 5-aminosalicylic acid in a solvent and
at a temperature of from about ambient to the boiling
point of the solvent.}

[2. The method defined in claim 1 wherein the sol-
vent is methanol, 2-propanol or glacial acetic acid.]
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[3. The method defined in claim 2 wherein the sol-
vent is methanol and the reaction is carried out under
reflux.}

[4. The method defined in claim 3 wherein the enam-
monium salt is 1-phenacyl-2-(1-pyrrolidino)-3,4-dihy-
dronaphthalene hydrobromide.}

[5. The method defined in claim 3 wherein the enam-
monium salt is 1-phenacyl-2-(1-piperidino)-3,4-dihy-
dronaphthalene hydrobromide.]

[6. The method defined in claim 3 wherein the enam-
monium salt is 1-phenacyl-2-dimethylamino-3,4-dihy-
dronaphthalene hydrobromide.]

[[7. The method defined in claim 2 wherein the sol-
vent is glacial acetic acid and the reaction is carried out
at a temperature of from 70° to 80° C.]

[8. The method defined in claim 7 wherein the enam-
monium salt is 1-phenacyl-2-(1-pyrrolidino)-3,4-dihy-
dronaphthalene hydrobromide.]

[9. The method defined in claim 7 wherein the enam-
monium salt is 1-phenacyl-2-(1-piperidino)-3,4-dihy-
dronaphthalene hydrobromide.])

[10. The method defined in claim 7 wherein the
enammonium salt is 1-phenacyl-2-dimethylamino-3,4-
dihydronaphthalene hydrobromide.])

[11. The method defined in claim 2 wherein the
solvent is glacial acetic acid and the reaction is carried
out at reflux.}

[12. The method defined in claim 11 wherein the
enammonium salt is 1-phenacyl-2-(1-pyrrolidino)-3,4-
dihydronaphthalene hydrobromide.]}

[13. The method defined in claim 11 wherein the
enammonium salt is 1-phenacyl-2-(1-piperidino)-3,4-
dihydronaphthalene hydrobromide.]

[14. The method defined in claim 11 wherein the
enammonium salt is l-phenacyl-2-dimethylamino-3,4-
dihydronaphthalene hydrobromide.}

15. A method of preparing 3-(3-carboxy-4-hydroxyphe-
nyl-4,5-dihydro-2-phenylbenzlelindole which comprises
reacting a tautomeric compound of the formula

wherein R! and R? are the same or different and each
represents alkyl of from 1 to 6 carbon atoms or, together
with the nitrogen atom to which they are attached, form a
pyrrolidine or piperidine ring and X is bromide or chloride
with S-aminosalicylic acid in a solvent at a temperature of
Jfrom about ambient to the boiling point of the solvent.

16. The method as defined in claim 15 wherein one
tautomeric form is represented by the formula
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17. The method as defined in claim 15 wherein one
tautomeric form is represented by the formula

18. The method as defined in claim 15 wherein X is
bromide.

19. The method as defined in claim 18 wherein R and
R? each represent alkyl of from 1 to 6 carbon atoms.

20. The method as defined in claim 18 wherein the
tautomeric  compound Iis  1-[3,4-dihydro-1-(2-0x0-2-
Dhenylethyl)-2(1H)-naphthalenylidenelpyrrolidinium bro-
mide in equilibrium with 1-phenacyl-2-(1-pyrrolidino)-3,4-
dihydronaphthalene hydrobromide.

21. The method as defined in claim 18 wherein the
tautomeric  compound is  1-{3,4-dihydro-1-(2-oxo-2-
phenylethyl)-2(1 H)-naphthalenylidenelpiperidinium  bro-
mide in equilibrium with I-phenacyl-2-(1-piperidino)-3,4-
dihydronaphthalene hydrobromide.

22, The method as defined in claim 19 wherein the
tautomeric compound is N-[3,4-dihydro-1-(2-0x0-2-
phenylethyl)-2(1H)-naphthenylidene]-N-methyime-
thanaminium bromide in equilibrium with 1-phenacyl-2-
dimethylamino-3,4-dikydronaphthalene hydrobromide.

23. The method as defined in claim 19 wherein the
tautomeric compound is N-[3,4-dihydro-1-(2-ox0-2-
phenylethyl)-2(1H)-naphthalenylidene}-N-butyl-
butanaminium bromide in equilibrium with 1-phenacyl-2-
di-n-butylamino-3,4-dihydronaphthalene hydrobromide.

24. The method defined in claim 19 wherein the tauto-
meric compound is N-[3,4-dihydro-1-(2-0x0-2-phenyle-
thyl)-2(1H)-naphthalenylidene)-N-pentyl-pentanaminium
bromide in equilibrium with 1-phenacyl-2-diamylamino-
3,4-dihydronaphthalene hydrobromide.

25. The method defined in claim 17 wherein the com-
pound is 1-[3,4-dihydro-1-(2-oxo-2-phenylethyl)-2(1H)-
naphthalenylidenelpyrrolidinium bromide.

26. The method defined in claim 17 wherein the com-
pound is 1-[3,4-dihydro-1-(2-oxo-2-phenylethyl)-2(1H)-
naphthalenylidenelpiperidinium bromide.

27. The method defined in claim 17 wherein the com-
pound is N-[3,4-dihydro-1-(2-0x0-2-phenylethyl)-2(1H)-
naphthalenylidene)-N-methyl-methanaminium bromide.

28, The method defined in claim 17 wherein the com-
pound is N-[3,4-dihydro-1-(2-oxo-2-phenylethyl)-2(1H)-
naphthalenylidene)-N-butyl-butanaminium bromide.
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29. The method defined in claim 17 wherein the com-
pound s N-[3,4-dihydro-1-(2-0x0-2-phenylethyl)-2(1 H)-
naphthalenylidene)-N-pentyl-pentanaminium bromide.

30. The method defined in claim 16 wherein the com-
pound s I—phenacyl-?-(I-pyrroh'dino)-3,4-dihydronaph-
thalene hydrobromide. ‘

31. The method defined in claim 16 wherein the com-
pound is I-phenacyl-Z-(I-piperidino)—.?,4-dihydronaphtha-
lene hydrobromide.

32. The method defined in claim 16 wherein the com-
pound s 1-phenacyl—Z-dimethyIamino-3,4—dihydronaph-
thalene hydrobromide.
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33. The method defined in claim 16 wherein the com-
pound is l-phenacyl—Z-di—n-butylamino-3,4-dihydronaph-
thalene hydrobromide.

34. The method defined in claim 16 wherein the com-
pound is 1-phenacyl-Z-diamylam[no—3,4-dihydronaphtha-
lene hydrobromide.

35. The method defined in claim 15 wherein the solven:
is methanol, 2-propanol or glacial acetic acid.

36. The method defined in claim 35 wherein the solvent
is methanol and. the reaction is carried out under reflux.

37. The method defined in claim 35 wherein the solvent
is glacial acetic acid and the reaction is carried out at g
temperature of from 70° to 80° C.

38. The method defined in claim 35 wherein the solvent
is glacial acetic acid and the reaction is carried out at

reflux.
* * * ] *
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