
EP 0 238 226 B1 Description This invention relates to novel indole
derivatives, and to the processes for their preparation and use. 5
Notwithstanding the advances made during the last four decades in the
development of agents for the treatment of pain-producing and inflammatory
conditions, there still remains a need for effective agents without the
side effects associated with the therapeutic agents presently used for this
purpose. More specifically, this invention relates to tricyclic acetic acid
derivatives in which the tricyclic por- tion thereof is characterized by
having an indole portion fused to a pyrano ring. Still more specifically,
10 the compounds of this Invention are characterized as derivatives of the
following tricyclic acetic acid system: [err] 2   2
1,3,4,9-tetrahydropyrano[3,4-b]indole-1-acetic acid in which the carbons at
the 1-, and 4-position, and 25 optionally at the 5-, 6-, 7-, and
8-positions are further substituted. The indole derivatives of this
invention have been found to exhibit useful pharmocodynamic proper- ties
without eliciting undesirable side effects. Notable attributes of this
effect are anti-inflammatory and analgesic activities. Demerson et al,
United States Patent No. 3,939,178 discloses 1,3,4,9-tetrahydropyrano[3,4-
30   b]indoles and 1,3,4,9-tetrahydrothiopyrano[3,4-b]indoles having
analgesic and anti-inflammatory activi- ty but not with the substituents of
the present invention. Related United States Patents are Nos. 3,974,179 and
3,843,681. The compounds of this invention are represented by formula (I)
[err] wherein [err] is lower alkyl containing 1 to 4 carbon atoms, R2 and
[err] are hydrogen or R2 and [err] are joined together so as to form, with
the carbon atoms to which they are attached, a benzyl ring which may
option- ally be substituted by 4-halogen, 2,4-dihalogen, 3-trifluoromethyl
or 4-methoxy, and R4 and [err] are hy- 55 drogen, alkyl containing 1 to 6
carbon atoms or halogen, and the pharmaceutically acceptable salts there-
of. When [err] and [err] are joined together so as to form an unsubstituted
benzene ring the groups R2 and [err] may be jointly represented as [err] 60
When R2 and [err] are joined together so as to form a benzyl ring
substituted by 4-halogen, 2,4-dihalo- gen, 3-trifluoromethyl or 4-methoxy
the compounds of the invention may be represented by the formula 65 2    EP
0 238 226 B1 [err] 



(XIV) wherein [err]  and [err] are as defined above and Y is 4-halogen,
2,4-dihalogen, 3-trifluoromethyl or 4- methoxy, or a pharmaceutically
acceptable salt thereof. 20     A preferred aspect of the present invention
is the series of compounds represented by formula (II). [err] wherein [err]
and R3 are hydrogen or R2 and [err] are joined together to give 40
-CH=CH-CH=CH- and form a benzene ring, [err] and [err] are hydrogen, lower
alkyl containing 1 to 4 carbon atoms, halogen and the pharmaceutically
acceptable salts thereof. A still further preferred aspect of the present
invention is the compounds represented by formula (II) 45   wherein R2 and
R3 are hydrogen or R2 and [err] are joined together to give -CH=CH-CH=CH-
and form a benzene ring, R4 is hydrogen, or 5-, 6-, or 7-halogen, [err] is
hydrogen, methyl, ethyl or propyl 50   and the pharmaceutically acceptable
salts thereof. The most preferred compounds of the present invention are
designated 1 -ethyl-1
,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic acid;
7-chloro-1 -ethyl-1
,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]indole-1 -acetic
acid; 1
-ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4,-b]-i
ndole-1 -acetic acid; 55   8-chloro-1
-ethyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyrano[3,4-b]-indole-1
-acetic acid;
1,8-diethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-b]indole-1-acetic
acid;
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]indole-1
-acetic acid; 7-chloro-1
-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic
acid;
6-bromo-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic acid; 60
5-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]
-indole-1-acetic acid; 7,8-dichloro-1 -ethyl-1
,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic acid;
7-chloro-1
-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]-indole-1
-acetic acid; 1-ethyl-1
,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
acid; 1 -ethyl-1
,3,4,9-tetrahydro-4-(2-propenyl)-8-propyl-pyrano[3,4-b]indole-1 -acetic
acid; 65
1,8-diethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-b]indole-1 -acetic
acid. 3    EP 0 238 226 B1 The indole derivatives of the present invention
may be prepared by hydrolysis of the corresponding esters: 3 5 10
4                  CH2                             (XVIII) 15 [err] 



20   wherein    [err] and [err] are as defined above and Z is an esterified
carboxyl group, preferably low- eralkoxycarbonyl (eg [err] The ester may be
hydrolysed by alkaline hydrolysis eg with NaOH or KOH. The esters of
formula (XVIII) are novel compounds. The esters (XVIII) may be prepared by
cyclisation of a [err]-substituted tryptophol of formula (VI) [err] 40
where [err]  and [err] are as defined above, with a 3-alkoxy-2-alkenoic
acid ester of formula 45 wherein [err] and Z are as defined above.
Preferably the 3-alkoxy-2-alkenoic acid ester is a 3-methoxy-2- 50
alkenoic acid, methyl ester (VII) [err] 60     The cyclisation, the
preparation of the [err]-substituted tryptophol and the hydrolysis of the
ester (XIV) are all exemplified in the reaction schemes of Processes A, B,C
and D hereinbelow. An alternative meth- od of preparing the ester (XVIII)
comprises condensation of the [err]-substituted tryptophol of formula (VI)
with a substituted [err]-keto ester of formula 65
[err] 4    EP 0 238 226 B1 where Z is an esterified carboxyl group, such as
loweralkoxycarbonyl, by a process analogous to that described by Demerson
et al, U.S. Patent No: 3,939,178. Reaction schemes illustrating Processes
A, BC and D are shown below:- Process A 10         [err]
C2     R 20    EP 0 238 226 1 Process C R3 [err] Process A describes a
process for preparing compounds of formula (I) and (II) which comprises the
65   condensation of a substituted isatin (III), wherein [err] and [err]
are as defined in formula (I) and (II), with the 6    EP 0 238 226 B1
enolate of the carboxylic acid ester (IV), wherein R2 and [err] are as
defined in formula (I) and (11), afford- 



ing the hydroxyester intermediate (V) 5 [err] 20 (V) 25     The
intermediate (V), without isolation, is reduced using a hydride, for
example [err] to give the [err] substituted tryptophol (VI), wherein R2,
R3, R4 and [err] are as defined above. Reaction of the [err]-substitut- ed
tryptophol (VI) with for example,3-methoxy-2-alkenoic acid,methyl ester
(VII), wherein [err] is as de- fined in formula (I)and(II),in the presence
of a Lewis acid, for example boron trifluoride etherate,followed 30   by
alkaline hydrolysis affords compounds of formula (I) and (11).
Alternatively, condensation with a sub- stituted [err]-keto ester, followed
by hydrolysis, as described by Demerson et al, United States Patent
3,939,178, affords compounds of formula (I) and (II). Process A was used
for the preparation of the compounds of Example 1 and 8-37, Table II. The
re- quired isatins III were prepared as described by Frank D. Popp, in
Advances in Heterocyclic Chemis- 35  try, 18, pp 1-58 (1975). Process B
describes a process for preparing compounds of formula (I) and (II) which
comprises alkylation of a substituted indole-3-acetic acid methyl ester
VIII, wherein R4 and [err] are as defined in for- mula (I) and (II), with
an organic halide (IX), wherein R2 and R3 are as defined in formula (I) and
(II), to give the a-substituted indole-3-acetic acid ester (X), wherein
[err]  and [err] are as defined above. 40   The ester (X) is reduced, for
example with LiAIH4, to afford the [err]-substituted tryptophol (VI),
described in Process A above. The compound (VI) may be converted to the
compound of formula (I) and (II) by Process A described above. Process B
was used for the preparation of the compound of Example 2, Table II.
Process C described a process for preparing compounds of formula (I) and
(II) which comprises the 45   reaction of a substituted indole (XI),
wherein R4 and [err] are as defined inn formula (I) and (II), and a sub-
stituted acid chloride (XII), wherein R2 and R3 are as defined in formula
(I) and (II), affording the substi- tuted 3-acylindole (XIII), wherein
[err] and [err] are as defined above. Rearrangement of compound (XIII) to
the intermediate a-substituted indole-3-acetic acid ester (X), described in
Process B is accom- plished using thallium (III) nitrate by a method of
E.C. Taylor et al, J. Amer. Chem. Soc. 98, 3037 (1976). 50     Process C
was used for the preparation of the compounds of Examples 4 and 5, Table
II. Porcess D describes a process for preparing compounds of formula (XIV)
which comprises alkylation of a substituted indole-3-acetic acid methyl
ester Vill, wherein [err] and [err] are as defined in formula (XIV), with a
substituted benzyl halide (XV), wherein X is as defined in formula (XIV),
to give the a-sub- stituted indole-3-acetic acid ester (XVI), wherein [err]
and X are as defined above. The ester (XVI) is reduced, for example with
[err] to afford the [err]-substituted tryptophol (XVII). The compound
(XVII) 55   may be converted to the compound of formula (XIV) by Process A
described above. Process D was used for the preparation of the compounds 40
to 45 of Table II. The [err]-substituted tryptophol of formula (VI) may be
prepared by an alternative process analogous to that described in our US
Patent No. 4,585,877 (published 29 April 1986). The term "alkyl" as used
herein represents straight chain alkyl radicals containing from one to six
car- bon atoms and branched chain alkyl radicals containing from three to
four carbon atoms and includes me- 



thyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, and hexyl. The
term "lower alkyl" as used herein represents straight chain alkyl radicals
containing 1 to 4 carbon atoms and branched chain alkyl radicals containing
three to four carbon atoms and includes methyl, 65   ethyl, propyl,
isopropyl, butyl and isobutyl. 7    EP 0 238 226 B1 The term "halogen" as
used herein includes fluorine, chlorine, bromine and iodine. The compounds
of formula (I) form salts with suitable pharmaceutically acceptable
inorganic and or- ganic bases. These derived salts possess similar
activities to the activity of the parent acid and are in- cluded within the
scope of this invention. The acid of formula (I) is transformed in
excellent yield into the 5    corresponding pharmaceutically acceptable
salts by neutralization of said acid with the appropriate in- organic or
organic base. The salts are administered in the same manner as the parent
acid compounds. Suitable inorganic bases to form these salts include, for
example, the hydroxides, carbonates, bicarbo- nates or alkoxides of the
alkali metals or alkaline earth metals, for example, sodium, potassium,
magnesi- um, calcium and the like. The preferred salt is the sodium salt.
Suitable organic bases include the follow- 10  ing amines; lower mono-, di
and trialkylamines, the alkyl radicals of which contain up to three carbon
atoms, such as methylamine, dimethylamine, trimethylamine, ethylamine, di-
and triethylamine and methyl- ethylamine, mono, di- and trialkanolamines,
the alkanol radicals of which contain up to three carbon atoms, such as
mono-, di- and triethanolamine; alkylenediamines which contain up to six
carbon atoms, such as hexamethylenediamine; cyclic saturated or unsaturated
bases containing up to six carbon atoms, 15   such as pyrrolidine,
piperidine, morpholine, piperazine and their N-alkyl and N-hydroxyalkyl
deriva- tives, such as N-methylmorpholine and N-(2-hydroxyethyl)piperidine,
as well as pyridine. Furthermore, there may be mentioned the corresponding
quaternary salts, such as the tetraalkyl (for example tetrame- thyl),
alkyl-alkanol (for example methyltrimethanol and trimethyl-monoethanol) and
cyclic ammonium salts, for example the N-methylpyridinium,
N-methyl-N-(2-hydroxyethyl)-morpholinium, N,N-dimethylmorpho- 20  linium,
N-methyl-N-(2-hydroxyethyl)-morpholinium, N,N-dimethylpiperidinium salts,
which are character- ized by good water-solubility. In principle, however,
there can be used all the ammonium salts which are physiologically
compatible. The transformations to the salts can be carried out by a
variety of methods known in the art. For exam- ple, in the case of salts of
inorganic bases, it is preferred to dissolve the acid of formula (I) in
water con- 25  taining at least one equivalent amount of a hydroxide,
carbonate, or bicarbonate. Advantageously, the reaction is performed in a
water-miscible organic solvent inert to the reaction conditions, for
example, methanol, ethanol, dioxane, and the like in the presence of water.
For example, such use of sodium hy- droxide, sodium carbonate or sodium
bicarbonate gives a solution of the sodium salt. Evaporation of the
solution or addition of a water-miscible solvent of a more moderate
polarity, for example, a lower alkanol, 30   for instance, butanol, or a
lower alkanone, for instance, ethyl methyl ketone, gives the solid salt if
that form is desired. To produce an amine salt, the acid of formula (I) is
dissolved in a suitable solvent of either moderate or 



low polarity, for example, ethanol, acetone, ethyl acetate, diethyl ether
and benzene. At least an equiva- lent amount of the amine corresponding to
the desired cation is then added to that solution. If the result- 35  ing
salt does not precipitate, it can usually be obtained in solid form by
addition of a miscible diluent of low polarity, for example, benzene or
petroleum ether, or by evaporation. If the amine is relatively volatile,
any excess can easily be removed by evaporation. It is preferred to use
substantially equivatent amounts of the less volatile amines. Salts wherein
the cation is quaternary ammonium are produced by mixing the acid of
formula (I) with an 40   equivalent amount of the corresponding quaternary
ammonium hydroxide in water solution, followed by evaporation of the water.
Included in the present invention are the diastereoisomers wherein the
4-substituent is either cis or trans to the acetic acid chain at position
one. Also included in this invention are the optical isomers of the
compounds of formula (I) which result 45  from asymmetric centers,
contained therein. Such isomers can be obtained in substantially pure form
by classical separation techniques and by sterically controlled synthesis.
Included is the specific case of the resolution of
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
acid into its optical isomers by separation of the corresponding
[(1S)-endo]-1,7,7-trimethyl-bicyclo[2.2.1]heptan-2-yl ester followed by
basic hydrolysis. 50 ANTI-INFLAMMATORY ACTIVITY The useful
anti-inflammatory activities of the pyranoindole acetic acid derivatives of
formula (I) are 55   demonstrated in standard pharmacologic tests, for
example, the test designated: Preventative Adjuvant Edema The objective of
this test is to determine the ability of test drugs to exhibit an acute
anti-inflammatory effect in rats. This test is a primary screen for
anti-inflammatory drugs. 60 Species: Male Sprague Dawley rats (180-200g)
are used. The animals have free access to water but food is withdrawn 18
hours before testing. 65 8    EP 0 238 226 B1 Drug Preparations and
Administration: Freund's complete adjuvant is prepared by suspending 5 mg
of killed and dried Mycobacterium butyri- cum (Difco) in 1 mL mineral oil.
The test compounds are dissolved, or suspended in 0.5% Tween 80 in dis- 5
tilled water according to their solubility. For primary screening all drugs
are administered by gastric lav- age at the arbitrary dosage of 25 mg/kg,
p.o. in a volume of 0.5 mL/100 g body weight to groups of 10 ani- mals.
Methodological Details: 



10 The method is essentially that described by Wax et al, J. Pharmacol.
Exp. Ther., 192, 166-171 (1975). Groups of rats are injected intradermally
in the left hind paw with 0.1 mL of Freund's complete adjuvant. The test
compound or vehicle is administered immediately before the adjuvant, 24
hours and 48 hours af- ter the adjuvant (days 0, 1 and 2). The injected
hind paw volume is measured before the injection of adju- 15   vant and 24
hrs. after the last drug administration (day 3) by means of a
plethysmometer (Buxco Elec- tronics Inc.). The difference between the hind
paw volume on day 0 and day 3 represents the edema vol- ume. Etodolac (25
mg/kg, p.o.) is included as a positive control. Presentation of Results: 20
The mean edema volume (expressed as mL  SEM) is calculated for each group
and the percentage protection conferred by the drug is calculated: 25
% protection=  (c-t)  100 where c is the mean edema volume for the
vehicle-treated (0.5% Tween 80 in distilled water) controls and 30   t is
the mean edema volume for the drug treated group. ANALGESIC ACTIVITY A
further test used to determine the utility of the compounds of the present
invention is designated: 35   Drug Effects of Phenylbenzoquinone-induced
Writhing in Mice The objective of this test is to determine the ability of
test drugs to inhibit the nociceptive (pain) re- sponse of mice injected
with a chemical irritant. This test is a primary screen for both peripheral
and cen- trally acting analgesic drugs. 40   Species: Male Swiss albino
mice (15-25 g). The animals are fasted for 18 hours prior to use but have
free ac- cess to water. 45   Drug Preparation and Administration: Drugs are
dissolved or suspended according to their solubility in 0.5% Tween 80 in
distilled water. They are administered by gastric gavage in a volume of 5
mL/kg. For primary screening all drugs are ad- ministered at the arbitary
dosage of 25 mg/kg, p.o. to a group of 10 mice. 50   Methodological
Details: A modification of the method of Siegmund et al, Proc. Soc. Exp.
Biol. Med., 95, 729-731 (1957) is used. Groups of 5 mice are dosed with the
test compound or vehicle control. Sixty minutes later the animals are 55
injected i.p. with 0.3 mL/20 g body weight of a 0.02% solution of
phenylbenzoquinone (PBQ; 2-phenyl-1,4- benzoquinone) and placed in
individual observation boxes. The number of writhing or abdominal squirm-
ing movements made by each mouse during the following 15 min. period is
counted. The experiment is re- peated with another group of 5 mice and the
mean number of writhes per mouse for a group of 10 mice is calculated. 60
Presentation of results: Drug treated and vehicle-treated control groups
are compared and the percentage protection con- ferred by the drug is
calculated: 65 9 



EP0238226 B1 Percentage protection = (c-t) 100 5   where c  mean number of
writhes in the control group where t = mean number of writhes in the test
drug group An additional test used to determine the utility of the
compounds of the present invention is designat- ed: Randall Selitto Test in
the Rat The objective of this test is to assess the potency of peripheral
and central acting drugs in inhibiting 10  the reaction of rats to painful
stimulation applied to an inflamed paw. Species: Male Sprague Dawley rats
(180-200g) are used. The animals are fasted overnight prior to drug admin-
15  istration. Drua Preparation and Administration: Freund's Complete
Adjuvant (FCA) is prepared by suspending 5 mg killed and dried
mycobacterium 20   butyricum (Difco) in 1 mL mineral oil. The test
compounds are dissolved or suspended in 0.5% Tween 80 in distilled water
according to their solubility. They are administered by gastric gavage in a
volume of 0.5 mL/100 g body weight to groups of 10 animals. Methodoloaical
details: 25 Ten rats are used per group. The method is essentially that
described by Randall and Selitto, Arch. Int. Pharmacodyn. 111, 409 (1957)
and the apparatus which is used to apply pressure to the paw
(Analgesi-meter for the rat paw. Ugo Basile, Comeria, Italy) is a
modification of that described by Gilfoil et al, J. Pharmacol. 142 1
(1963). The instrument is basically a device which exerts a force that
increases 30   at a constant rate. The force is continuously monitored by a
pointer moving along a linear scale and is measured in grams. The
inflammatory reaction is induced in the left hind paw of rats by injecting
0.1 mL of Freund's adjuvant intradermally. The test compound or vehicle is
administered 24 hours after the adju- vant. The pain threshold
(vocalization) is determined 1 hour later in the inflamed paw of the
treated and control groups. 35 Presentation of Results and Criteria for
Activity: Each animal which has a reading 1.5 times greater than the mean
reading of the control-group will be considered as responsive (having an
analgesic effect) to treatment. The number of animals showing an 40
analgesic effect is then determined in each group. The [err] (dose which
causes analgesia in 50% of the animals) using at least 3 doses is then
deter- mined, by the method described in Litchfield and Wilcoxon, J.
Pharmacol. Exp. Ther., 96, 99-113 (1949). Typical results obtained for the
compounds of the present invention in the aforementioned tests are as
follows: 45 50 



55 60 65 10    EP 0 238 226 B1 Table I 5          Substituted
1,3,4,9-Tetrahydropyrano[3,4-b] indole-1-acetic Acids R3 10 [err]
Preventative         Phenylquinone        Randall Selitto Example  Adjuvant
Edema *   Writhing in Mice *  Test in the Rat * 30          1
37                   .9)                 (0.003) 2 3             _
19 35 4              15                  86                   (0.5) 5
4 40          6               (3.2)               (18) 7              37
15                   - 10             (7.8)               (7)
60b 45          11              55                  11 12             32a
(9.5)                (1) 13             36                  2 50 14
46                  21 15             30                  25 55
16            (3)                  (5.5)                (0.012) 17
44                  11                   - 18            15
(3.2)                (0.8) 60          19              52
(3.3)                 .6) 20             34                  11
- 65    EP 0 238 226 B1 Preventative             Phenylquinone
Randall Selitto 



Example  Adjuvant Edema *    Writhing in Mice *  Test in the Rat 5
21                40                      II 22               47
(4.7)                   (0.25) 23                0
(1.4) 10                24                 2                       0
- 25               _                        (3.1) 26               -
10                      - 15                27                -
24                      - 29               -                        (3.2)
- 20                34                -                        (1.4),
- 40               60                       47                      - 41
-                       30 25                 42                [err]
[err] 43               [err]                      47a 4 4
[err]                     [err] 30                45               45a
[err] 35 *The numbers quoted are either percent inhibition at 25 mg/kg or
the [err] in mg/kg given in parentheses. 40 a Tested at 10 mg/kg. 45
b Tested at  5 mg/kg. The lack of side effects associated with the
compounds of this invention are demonstrated by stand- ard acute toxicity
tests as described by R.A. Turner in "Screening Methods in Pharmacology,"
Academ- 50   ic Press, New York and London, 1965, pp. 152-163, and by
prolonged administration of the compound to warm-blooded animals. When the
compounds of this invention are employed as anti-inflammatory and analgesic
agents in warm-blooded animals, they may be administered orally, alone or
in dosage forms i.e. capsules or tablets, combined with pharmacologically
acceptable excipients, such as starch, milk sugar and so forth, or they are
administered orally in the form of solutions in suitable vehicles such as
vegetable oils or water. The compounds of this invention may be
administered orally in sustained release dosage form or transdermal- ly in
ointments or patches. The compounds of this invention may also be
administered in the form of sup- positories. The dosage of the compounds of
formula I of this invention will vary with the particular compound cho- 60
sen and form of administration. Furthermore, it will vary with the
particular host under treatment. Gener- ally, the compounds of this
invention are administered at a concentration level that affords efficacy
without any deleterious side effects. These effective anti-inflammatory and
analgesic concentration lev- els are usually obtained within a therapeutic
range of 1.0 [err] to 500 mg/kg per day, with a preferred range of 1.0
[err] to 100 mg/kg per day. The preferred anti-inflammatory dose range is 1
mg to 20 mg/kg b.i.d. The 65   preferred analgesic dose range is 1 [err] to
4 mg/kg b.i.d. 12 



EP 0 238 226 B1 The compounds of this invention may be administered in
conjunction with nonsteroid anti-inflammatory drugs such as acetaminophen,
ibuprofen and aspirin and/or with opiate analgesics such as codeine, oxy-
codone and morphine together with the usual doses of caffeine. When used in
combination with other drugs, the dosage of the compounds of the present
invention is adjusted accordingly. 5     The compounds of the present
invention also possess antipyretic activity. The following examples further
illustrate this invention. EXAMPLE 1 10
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]-indole-1 -acetic
Acid (Isomer A) [err] = [err]  and [err] = -CH=CH-CH=CH-, R4 and [err] =
-H) Step 1. Preparation of 3-Phenylpropionic Acid, Methyl Ester 15 A
mixture of 3-phenylpropionic acid (118.2 g, 788 mmol) sulfuric acid (5.9
g), and 100 mL of methanol was heated to reflux overnight. TLC analysis
indicated the absence of starting material and the reaction was
concentrated invacuo. The residue was dissolved in 200 mL of ethyl ether,
washed with sodium bi- carbonate (100 mL), dried over magnesium sulfate,
filtered and concentrated to give 124.4 g (96.3%) of 20  the ester as a tan
oil. IR (neat) 3020,2940,1730 [err] Step 2. Preparation of
[err]-(Phenylmethyl)-1 H-indole-ethanol 25     To a solution of lithium
diisopropylamine in tetrahydrofuran/cyclohexane (2.2 M, 136.4 mL, 300
mmol), cooled to [err] under a nitrogen atmosphere, was added a solution of
3-phenylpropionic acid, methyl es- ter (44.6 g, 272 mmol) (prepared in Step
1) in 150 mL of dry tetrahydrofuran. The mixture was allowed to stir for 30
minutes. A solution of isatin (20.0 g, 136 mmol) in 300 mL of
tetrahydrofuran was added drop- wise and the mixture was allowed to warm to
room temperature for 3 hours. The mixture was quenched 30   with 500 mL of
saturated ammonium chloride and the layers were separated; the aqueous
layer was washed with ether (2 x 150 mL). The combined organic extracts
were dried over magnesium sulfate, fil- tered and concentrated to give 71.8
g of a brown oil. 3-Phenylpropionic acid, methyl ester was removed by
distillation ([err]/1.5 mm) and the residue (50.6 g) was dissolved in 300
mL of dry tetrahydrofuran and added slowly to a cooled [err] mixture of
lithium aluminium hydride (18.56 g, 489 mmol) in 225 mL of tet- 35
rahydrofuran. The mixture was allowed to warm to room temperature and was
then heated under reflux for 3 hours. The mixture was then cooled in an ice
water bath, and 250 mL of water was slowly added. The salts were collected
by filtration and washed with ether (3 x 400 mL). The organic layer was
separated from the filtrate and dried over magnesium sulfate, filtered and
concentrated to give 35.5 g of a red- brown oil. This material was purified
by flash chromatography (30% ethyl acetate/hexane, silica gel) to 40   give
the tryptophol as a brown oil (16.02 g, 46.9%). [err]  [err]8.08 (s, 1H),
7.65 (d, 1H, J=7.5 Hz), 7.36 (d, IH, J=7.5 Hz), 7.18 (m, 7H), 7.01 (d, 1H,
J=2.0 Hz), 3.84 (d, 2H, J=5.0 Hz), 3.43 (dt, 1H, J=7.5 Hz), 3.10 (d, 2H,
J=8.0 Hz), 1.79 (s, 1H) IR (neat) 3420, 3020 [err] 



45   Step 3. Preparation of
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano-[3,4-b]indole-1-acetic
Acid, Methyl Ester A solution of [err]-(phenylmethyl)-1 H-indole-ethanol
(15.97 g, 63.6 mmol) (prepared in Step 2), methyl pro- pionyl acetate (9.95
g, 76 mmol), and p-toluenesulfonic acid (1.60 g) in 500 mL of benzene was
heated un- der reflux for 3 hours, and water collected with a Dean & Stark
receiver. The reaction mixture was 50 cooled to room temperature and washed
with 5% aqueous sodium bicarbonate (200 mL), water (200 mL), dried over
magnesium sulfate, filtered and concentrated to give 21.37 g of the crude
product. The dia- stereomers were separated by flash chromatography (13%
ethyl acetate/hexane, silica gel) to give Iso- mer A (higher Rf, 2.26 g
9.8%) and Isomer B (lower Rf, 2.23 g, 9.8%) as yellow oils. 55   ISOMER A
[err]  8 9.17 (s, 1H), 7.42-7.00 (m,9H), 3.80 (m, 2H), 3.72 (s, 3H), 3.20
(m, 2H), 3.01 (d, 1H, J=17 Hz), 2.80 (d,1 H, J=17 Hz), 2.85 (m,1 H), 2.05
(q. 2H, J=7.5 Hz), 0.90 (t, 3H, J=7.5 Hz) IR (KBr) 3420, 1725 [err] 60
ISOMER B [err] 8 8.88 (s, 1H), 7.38-7.00 (m, 9H), 3.84 (m, 2H), 3.70 (s,
3H), 3.04 (d, 1H, J=17.5 Hz), 2.78 (d,1 H, J=17.5 Hz), 3.15 (m, 2H), 2.82
(m, 1 H), 2.20 (q, 2H, J=7.5 Hz), 0.82 (t, 3H, J=7.5 Hz) 65    IR (KBr)
3440,1725 [err] 13    EP 0 238 226 B1 Step 4. Preparation of
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic
Acid
1-Ethyl-4-(phenylmethyl)-1,3,4,9-tetrahydropyrano(3,4-b)indole-1-acetic
acid, methyl ester Isomer A (prepared in Step 3) (3.0 g, 8.25 mmol) was
dissolved in 100 mL of ethanol, and 100 mL of 10% aqueous so- 5   dium
hydroxide was added. The mixture was heated under reflux for 2 hours, and
was then concentrated to a cloudy aqueous solution. Concentrated
hydrochloric acid as added until the mixture was acidic. It was then washed
with ether (2 x 100 mL) and the combined ether extracts were dried over
magnesium sul- fate, filtered and concentrated to give 2.8 g of an
off-white foam. This material was recrystallized from benzene/petroleum
ether to give 2.30 g (80%) of the pure acid as a white solid, m.p. [err] 10
[err] 8 8.70 (s, 1H), 7.43-7.03 (m, 9H), 3.87 (d, 2H, J=2.5 Hz), 3.23 (m,
2H), 2.97 (d, 2H, J=3.0 Hz), 2.85 (m, 1 H), 2.04 (m, 2H), 0.93 (t, 3H,
J=7.5 Hz) IR (KBr) 3380, 3260, 1740 [err] Anal. Calcd. for [err] C, 75.62;
H, 6.63; N, 4.01 Found: C, 75.96; H, 6.43; N, 3.99 15 Preparation of
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
Acid, Sodium Salt (Isomer A) Aqueous NaOH (2.6 mL of 1 N solution) was
added to a stirred solution of 1-ethyl-1,3,4,9-tetrahydro-4- 20
(phenylmethyl)-pyrano[3,4-b]indole-1-acetic acid (0.965 g, 2.76 mmol) in
methanol (50 mL). The pH was 



adjusted to 7.75 by the portionwise addition of
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4- b]indole-1 -acetic
acid. The resulting solution was evaporated to dryness and then taken into
benzene and evaporated (2 x). The residue was dissolved in ethyl acetate (8
mL), stirred, and petroleum ether (30- [err] 30 mL) was added slowly. The
precipitate which formed was stirred for 1 hour, filtered, washed with 25
petroleum ether, and dried to afford 1.0 g (98%) of the salt as a white
solid, m.p. [err] (dec.). NMR (DMSO-d6): No. of protons             Type
Chemical Shift [err] 3              CH3           0.84 (t, J=8) 30 2
[err]           2.0 (2q, J8) 7             [err]        2.2-3.9 (m) 35
9              aromatic       6.9-7.2 (m) Anal. Calcd.: C, 71.14; H, 5.97;
N, 3.77% Found: C, 70.41; H, 6.03; N, 3.64% 40   EXAMPLE 2
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]-indole-1 -acetic
Acid, Methyl Ester (Isomer A) 45   Step 1. Preparation of Indole-3-acetic
Acid, Methyl Ester Indole-3-acetic acid (25 g, 143 mmol) was dissolved in
500 mL of methanol and 5 mL of concentrated sulfuric acid was added. The
resulting solution was heated under reflux overnight. TLC analysis indicat-
ed the absence of starting material and the reaction mixture was
concentrated in vacuo. The residue was 50   dissolved in 300 mL of ethyl
ether, washed with 5% aqueous sodium bicarbonate (2 x 150 mL), dried over
magnesium sulfate, filtered and concentrated to 24.09 g (89.1%) of the
ester as a burgandy colored oil. IR (neat) 3400,1720cm-1 [err] 8 8.17 (s, 1
H), 7.62 (d, 1 H, J=6.7 Hz), 7.32-7.07 (m, 4H), 3.79 (s, 3H), 3.70 (s, 3H)
55   Step 2. Preparation of a-(phenylmethyl)-1 H-indole-3-acetic Acid,
Methyl Ester To a 2-liter three necked round bottom flask equipped with an
addition funnel was added, under nitro- gen, 300 mL of dry tetrahydrofuran
(THF) and 68.75 mL of lithium diisopropylamide (1.92M in cyclohex- ane/THF,
132 mmol). The mixture was cooled to [err] and a solution of
indole-3-acetic acid, methyl ester 60  (1 1.36 g, 60 mmol) in 300 mL of dry
tetrahydrofuran was added dropwise. The mixture was then allowed to sit at
[err] for 15 minutes, and then a solution of benzyl chloride (7.59 g, 60
mmol) in 300 mL of tetrahy- drofuran was added dropwise. The reaction
mixture must be stirred vigorously so that the precipitated di- anion of
indole-3-acetic acid, methyl ester reacts completely with the benzyl
chloride. After 3 hours, TLC analysis indicated complete consumption of
starting material, and 200 mL of aqueous saturated am- 65   monium chloride
was added. The aqueous layer was separated and washed with ether (2 x 100
mL). The 14    EP 0 238 226 B1 combined ether extracts were added to the
organic layer which was dried over magnesium sulfate, fil- tered and
concentrated to 15.0 g (quantitative yield) of red-brown oil. this material
was reduced to the 



corresponding tryptophol without further purification. 1H [err]  8.09 (s,
1H), 7.73 (d, 1H, J=7 Hz), 7.40-7.09 (m, 9H), 4.19 (dd, 1H), 3.59 (s, 3H),
5   3.47 (dd,1 H), 3.20 (dd,1 H) IR (neat) 3400,1730cm-1 Step 3.
Preparation of p-(Phenylmethyl)-1 H-indole-ethanol 10     The crude
[err]-(phenylmethyl)-1H-indole-3-acetic acid, methyl ester obtained in Step
2 (15 g, 60 mmol) was dissolved in 100 mL of dry tetrahydrofuran and added
dropwise to a cooled suspension of lithium alu- minium hydride (2.73 g, 72
mmol) in 300 mL of tetrahydrofuran. The mixture was allowed to warm to room
temperature and was then refluxed for 1.5 hours (heating is usually not
required in this reaction). The mix- ture was cooled in an ice water bath
and 150 mL of 1 N hydrochloric acid was added dropwise. The aque- 15   ous
layer was removed and the organic layer was washed with saturated sodium
bicarbonate (2 x 100 mL), dried over magnesium sulfate, filtered and
evaporated to produce 15.06 g (quantitative yield) of a brown oil having
the same physical properties as the product obtained in Example 1, Step 2.
This material was cy- clized to the pyranoindole in Step 4 without further
purification. 20   Step 4. Preparation of
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
Acid, Methyl Ester The crude [err]-(phenylmethyl)-1 H-indole-ethanol
obtained in Step 3 (15.06 g, 60 mmol) was dissolved in 250 mL of methylene
chloride. 3-Methoxy-2-pentenoic acid, methyl ester (10.68 g, 72 mmol) was
added 25  followed by 2.5 mL of boron trifluoride etherate and the mixture
was allowed to stir at room temperature overnight. TLC analysis indicated
that the reaction was complete and 200 mL of saturated sodium bicar- bonate
was added. The organic layer was separated and washed with water (2 x 100
mL), dried over mag- nesium sulfate, filtered and concentrated to give a
crude product which was purified by flash chromatog- raphy (13% ethyl
acetate/hexane, silica gel). 2.5 g (11.5% based on 3 steps) of almost pure
Isomer A was 30   obtained. The proton NMR of this compound matched that of
the sample prepared by the procedure de- scribed in Example 1, Step 3.
EXAMPLE 3 35
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano-[3,4-b]indole-1 -acetic
Acid (Isomer B) (I, [err] =  [err] and [err] = -CH=CH-CH=CH-, [err] and
[err] = -H) The
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]-indole-acetic
acid, methyl ester lso- 40   mer B, (prepared in Example 1, Step 3) (2.19
g, 6.0 mmol) was added to a mixture of 65 mL of 10% aqueous sodium
hydroxide and 65 mL of ethanol and the reaction mixture was heated under
reflux for 2 hours. The mixture was then concentrated to dryness and a 1:1
mixture of 10% sodium hydroxide/ether was added to the residue. The aqueous
layer was separated, acidified with concentrated hydrochloric acid, and ex-
tracted several times with ether. The combined ether extracts were dried
over magnesium sulfate, fil- 45  tered and concentrated to give 1.68 g
(80%) of a tan-yellow solid. This material was purified by flash
chromatography (30% ethyl acetate/hexane, silica gel) to give 410 mg of
material which was recrystal- lized from benzene/petroleum ether to give
315 mg (15%) of the acid as a white solid, m.p. 171 -173C. [err]   8.48 (s,
1H), 7.39-7.01 (m, 9H), 3.90 (dd, 2H, J=7.5 Hz, J=2.5 Hz), 3.19 (m, 2H),
3.02 (d, 2H, J=3 Hz), 2.88 (m, 1H), 2.15 (m, 2H), 0.89 (t, 3H, J=7.5 Hz) 50
IR (KBr) 3390,1722 [err] Anal. Calcd. for [err] C, 75.62; H, 6.63; N, 4.01 



Found: C, 75.76; H, 6.35; N, 3.95 EXAMPLE 4 55
1,8-Diethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic Acid (I, [err] = [err] and [err] = -CH=CH-CH=CH-, [err] = [err]  =
[err] 60 Step 1. Preparation of 1 -(7-Ethyl-1
H-indol-3-yl)-3-phenylpropanone To a vigorously stirred solution of ethyl
magnesium bromide (2.85M in ether, 0.07 mol, 24.6 mL) in an- hydrous ether
(50 mL), was added a solution of 7-ethyl-1H-indole (7.25 g, 0.05 mol) in
benzene (25 mL), dropwise over the course of 10 minutes. The resulting pale
green mixture was heated at reflux for 2 65   hours, and then cooled to
[err] with a dry ice/methanol bath. A solution of hydrocinnamoyl chloride
(8.43 15    EP 0 238 226 B1 g, 0.05 mol) in benzene (20 mL) was added
dropwise (45 minutes). The reaction mixture was allowed to warm to room
temperature; after an additonal 2 hours, no starting material was detected
by TLC analysis. Aqueous ammonium chloride (10%, 30 mL) was added to the
reaction mixture and a white precipitate formed, which was collected by
filtration, washed with ether, and dried in vacuo to yield 7.78 g (56%) of
5   the desired ketone, m.p. [err] [err] 3465,1645 [err] [err]  9.39 (s,
1H), 8.30 (d, 1H), 7.80 (d, 1H), 3.12 (s, 4H), 2.88 (q. 2H), 1.32 (t, 3H)
Step 2. Preparation of 7-Ethyl-[err]-(phenylmethyl)-1 H-indole-3-acetic
Acid Methyl Ester 10 According to the procedure of E.C. Taylor et al, J.
Amer. Chem. Soc., 98, 3037 (1976), a solution of 1-
(7-ethyl-1H-indol-3-yl)-3-phenylpropanone (2.77 g, 10 mmol) in a 1:1
mixture of methanol and trimethyl- orthoformate (25 mL) was added to
thallium (III) nitrate trihydrate (4.88 g, 11 mmol), and the mixture was
heated under reflux until precipitation of thallium (I) nitrate was
complete (about 3 hours). The dark brown 15 mixture was diluted with 25 mL
of ether, and the thallium (I) nitrate was removed by filtration. The
filtrate was washed successively with 1 x 50 mL portions of water, 5%
aqueous sodium bicarbonate, and water and was then dried over anhydrous
[err] Concentration of the filtrate and flash chromatography of the crude
product (20% ethyl acetate/hexane, silica gel) gave the ester as a
red-brown oil (0.98 g, 31.9%). 20     [err] 3485, 1735 [err] [err]  8.35
(s, 1 H), 7.70 (dd, 1 H), 7.15 (m, 3H), 4.28 (m, 1 H), 3.75 (s, 3H), 3.35
(s, 3H), 2.80 [err] 2H), 1.25 (m, 3H) Step 3. Preparation of
7-Ethyl-[err]-(phenylmethyl)-1 H-indole-ethanol 25 To a stirred suspension
of lithium aluminum hydride (0.702 g, 18.5 mmol) in 80 mL of anhydrous
tetrahy- drofuran under nitrogen at [err] was slowly added (about 1.5
hours) a solution of 7-ethyl-a- (phenylmethyl)-1 H-indole-3-acetic acid
methyl ester (prepared in Step 2) (5.17 g, 16.8 mmol) in 30 mL of 



anhydrous tetrahydrofuran. The resulting dark red mixture was heated under
reflux for 2 hours. It was 30   cooled to 0C, and quenched by the dropwise
addition of 40 mL of water. The precipitated aluminum salts were removed by
filtration and washed with ether. The layers of the filtrate were
separated, and the aqueous layer was washed with ether. The combined ether
layers were washed with saturated sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated to give the desired alcohol as a brown
oil (4.51 g, 96%). 35     [err] 3570, 3480 [err] [err]  6.8-8.40 (m, 10H),
3.0-4.10 (m, 5H), 2.80 (q, 2H), 1.32 (t, 3H) Step 4. Preparation of 1
,8-Diethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic Acid (Isomer A) 40 7-Ethyl-[err]-(phenylmethyl)-1H-indole-ethanol
(prepared in Step 3) (5.86 g, 21.0 mmol), methyl propionyl acetate (4.69 g,
36.0 mmol) and p-toluenesulfonic acid (0.49 g, 2.6 mmol) were dissolved in
175 mL of ben- zene and heated under reflux for 5 hours, and water
collected with a Dean & Stark receiver. The mixture was washed with
saturated sodium bicarbonate (2 x 50 mL), dried (MgSO4), filtered and
evaporated to 45 give the crude methyl ester. This material was dissolved
in a mixture of 125 mL of ethanol and 125 mL of 10% aqueous sodium
hydroxide, and the mixture was heated under reflux for 2 1/2 hours. It was
then con- centrated to dryness, and a mixture of 100 mL of ether and 50 mL
of 10% aqueous sodium hydroxide was added to the residue. The layers were
separated, and the aqueous layer was acidified with concentrated
hydrochloric acid and extracted with ether (2 x 100 mL). The combined ether
extracts were dried over an- 50 hydrous MgSO4, filtered and evaporated to
give the crude product as a tan solid (44% yield). The dia- stereomers were
partially separated by flash chromatography (30% ethyl acetate/hexane,
[err] treat- ed silica gel), and a portion of the mixed fractions from the
column were separated by HPLC (Waters As- soc. C18, Prep 500). The isomer
which eluted first on the C18 column was designated Isomer A and had a
m.p.147-148.5C; the other isomer was designated Isomer B and had a m.p.
158-159.5C. Each isomer 55   was recrystallized from 1:3 benzene/petroleum
ether. ISOMER A 60    IR(KBr) 3600-2600, 3330, 1740 [err]. Analytical HPLC:
97.98% isomeric purity. Anal. Calcd. for [err] C, 76.35; H, 7.22; N, 3.71
Found: C, 76,28; H, 7.25; N, 3.81 65 16    EP 0 238 226 B1 EXAMPLE 5
1,8-Diethyl-1,3,4,9-tetrahydro-4-(phenylmethyl-pyrano[3,4-b]-indole-1
-acetic Acid (Isomer B) 5    ISOMER B Prepared in Example 4, Step 4.
IR(KBr) 3600-2600, 3460,1700cm-1. Analytical HPLC: 96.90% isomeric purity. 



Anal. Calcd. for [err] C, 76.35; H, 7.22; N, 3.71 10     Found: C, 76.28;
H, 7.25; N, 3.81 EXAMPLE 6 1
-Ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4,-b]in
dole-1 -acetic Acid 15  (Isomer A) (I, [err] =   and [err]  = 7-F, [err] =
[err] Step 1. Preparation of 6-Fluoro-7-methylisatin 20 A mixture
consisting of 3-fluoro-2-methyl aniline hydrochloride (21.9 g), water (500
mL), hydroxylamine hydrochloride (29 g), sodium sulfate (120 g) and a few
drops of 6N HCI was heated to boiling with vigor- ous stirring. To this was
added a boiling solution of chloral hydrate (21.9 g in 330 mL of water) and
boiling continued for 45 minutes. 25     The reaction was cooled and
filtered. The precipitate was dissolved in ether, dried over sodium sul-
fate and evaporated to afford 18.7 g of the oxime (88% yield). The oxime
was added portionwise to 300 mL of 90% sulfuric acid at [err] The mixture
was heated to [err] for 15 minutes and then poured over ice water while
stirring. Filtration and drying afforded 11.7 g (60% yield) of
6-fluoro-7-methylisatin, m.p. [err] 30 Step 2. Preparation of
6-Fluoro-7-methylindole-3-(2-allyl)ethanol A solution of lithium
diisopropylamine (LDA) (2.2 M in cyclohexane, 110 mL) was cooled to [err]
in an isopropylamine (IPA) dry ice bath. Methyl 4-pentenoate (24.0 g, 0.206
mol) in dry tetrahydrofuran (100 35   mL) was introduced, and the reaction
stirred for 0.5 hours. A solution of 6-fluoro-7-methylisatin (prepared in
Step 1) (19 g, 0.106 mol) in tetrahydrofuran (150 mL) containing
2-methylpyrrolidone (22 mmol) was added slowly while keeping the
temperature of the reaction below -60C. The reaction was stirred at [err]
for 2 hours and then allowed to reach room temperature. The excess LDA was
quenched using saturated ammonium chloride solution. The organic layer was
extracted with ether (2 x 200 mL), dried 40  (Na2SO4) and concentrated to
afford 40.0 g of crude intermediate hydroxyester. A solution of this
hydroxyester intermediate in tetrahydrofuran (500 mL) was added dropwise to
a stirred suspension of [err] (9.8 g, 0.258 mol) in tetrahydrofuran (200
mL), and refluxed for 2 hours. The reaction was cooled in an ice bath, the
excess hydride destroyed using 1:1 tetrahydrofuran/ [err] fil- tered, dried
(Na2SO4) and concentrated to give 30 g of crude tryptophol. Flash
chromatography using 45   25% ethyl acetate/hexane followed by 30% ethyl
acetate/hexane afforded 11.7 g (48% yield) of title com- pound. This
material was immediately used in Step 3. Step 3. Preparation of 1
-Ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano-
[3,4-b]indole-1 -acetic Acid (Isomer A) 50 A mixture consisting of
6-fluoro-7-methylindole-3-(2-allyl)ethanol (prepared in Step 2) (11.0 g,
0.048 mol), 3-methoxy-2-pentenoic acid, methyl ester (11 g), [err] (1 mL)
and dichloromethane (500 mL) was stirred at room temperature for 2 hours,
diluted with dichloromethane, washed with 5% [err] water, dried (MgSO4) and
concentrated to give 21 g of oil. This was washed through a silica gel
column using 55   hexane followed by 5% ethyl acetate-hexane. Preparative
liquid chromatography on a Waters Assoc. 



Prep 500 instrument using 3.5% ethyl acetate-hexane as eluant afforded the
esters (5 g of Isomer A and 6.5 g of Isomer B). Isomer A ester was
hydrolyzed by refluxing with a mixture of KOH (5 g), methanol (500 mL), and
water (10 mL) for 2.5 hours. The reaction was concentrated, diluted with
water, and extracted with ether. The 60   aqueous phase was acidified with
5% HCI and extracted with chloroform (3 x 200 mL). The combined ex- tracts
were washed with water, dried [err] and concentrated to give 3 g of solid
acid. Recrystalliza- tion from toluene-petroleum ether afforded 2.0 g
(12.6% yield) of title compound, m.p. 159-160C. 65 17    EP 0 238 226 B1
NMR(DMSO- [err]): No. of Protons             Type         Chemical Shift
[err] 3              CH3          0.72      (t, J=7) 5
2               CH2          1.95      (m) 3              CH3          2.35
(s) 2              [err]         5.1      (m) 10
1               H-C=C        5.8       (m) 2              aromatic  10.6,
11.9 (s) 15     IR (KBr, [err] 3070 (NH/OH), 1710 (CO) Anal. Calcd.: C,
68.87; H. 6.69; N, 4.23% Found: C, 68.94; H, 6.61; N, 4.15% EXAMPLE 7 20
1-Ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]in
dole-1 -acetic Acid (Isomer B)
1-Ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)pyrano[3,4-b]-in
dole-1-acetic   acid   Iso- 25   mer B ester, prepared in Example 6, Step
3, was hydrolyzed as described in Example 6, Step 3, to afford 2.1 g of
white solid. Recrystallization from toluene-petroleum ether afforded 1.3 g
(8.1% yield) of title com- pound, m.p. [err] NMR(DMSO-[err]): No. of
Protons             Type           Chemical Shift [err] 30 3
CH3          0.62      (t, J=7) 1              CH3          2.35      (s)
35                                    2              CH2           2.06
(m) 2              =CH2         5.1      (m) 1              H-C=C
5.8       (m) 40                                    2              aromatic
10.6, 11.9 (s) IR (KBr, [err] 3070 (NH/OH), 1710 (CO) Anal. Calcd.: C,
68.87; H, 6.69; N, 4.23% 



45     Found: C, 68.98; H, 6.77; N, 4.18% EXAMPLE 8 Resolution of (+/-)-1
-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano-[3,4-b]indole-1 -acetic
Acid 50   Step 1. Preparation of
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic
Acid, [(1 S)-Endo]-1,7,7-Trimethyl-bicyclo[2.2.1 ]-heptan-2-yl Ester 50 mL
of methylene chloride was added to a mixture of
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)- 55
pyrano[3,4-b]indole-1-acetic acid (3.50 g, 10 mmol),
[(1S)-endo]-(-)-borneol (1.70 g, 11 mmol), 1,3-dicy- clohexylcarbodiimide
(2.27 g, 11 mmol) and 4-(N,N-dimethylamino)pyridine (70 mg, 0.57 mmol). The
mixture was allowed to stir at room temperature overnight under a stream of
nitrogen. The mixture was passed through a sintered glass funnel and the
precipitate was washed with 50 mL of methylene chloride. The fil- trate was
poured into 100 mL of ether and was washed with 1 N hydrochloric acid (2 x
50 mL) and saturated 60   sodium bicarbonate (1 x 50 mL), dried over
magnesium sulfate, filtered and concentrated to give 3.85 g of the crude
mixture of esters. Flash chromatography (10% ethyl acetate/hexane, silica
gel) gave 2.65 g of the diastereomeric mixture of esters as a white foam.
The esters were separated by HPLC (Waters Prep. 500A, 4% ethyl
acetate/hexane, silica gel) to give 1.2 g of Isomer A (first eluting
isomer) m.p. 63- [err] and 1.15 g of Isomer B (second eluting isomer) m.p.
58-61C. 65 18    EP 0 238 226 B1 Step 2. Preparation of (+)-1
-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole- 1 -acetic
Acid The 1
-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-blindole-1-acetic
acid, [(1 S)-endo]-1,7,7- 5 trimethyl-bicyclo[2.2.1] heptan-2-yl ester
(Isomer A, 1.20 g, 2.5 mmol) was dissolved in a mixture of 65 mL of ethanol
and 65 mL of 10% sodium hydroxide, and the mixture was heated under reflux
for 5 hours. The mixture was then concentrated to a cloudy aqueous
solution, cooled in an ice water bath, and acidified with concentrated
hydrochloric acid. It was then extracted with ether (2 x 50 mL) and the
combined ether extracts were dried over magnesium sulfate, filtred and
concentraed to give 900 mg of a yellow oil. This 10 material was
recrystallized from toluene to give 397 mg (46%) of the pure acid as a
white solid, m.p. 170- 171.50C. Anal. Calcd. for [err] , 75.62; H, 6.63; N,
4.01 Found: C, 75.63; H, 6.44; N, 4.17 [err] = 15 EXAMPLE 9 Preparation of
(- )-1 -Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic Acid 20
1-Ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
acid,  [(1 S)-endo]-1,7,7-tri- methyl-bicyclo[2.2.1] heptan-2-yl ester,
Isomer B, prepared in Example 8, Step 1, was saponified as de- scribed in
Example 2, Step 2, to give 327 mg (41.3%) of the pure acid as a white
solid, m.p. [err] 



Anl. Calcd. for [err] C, 75.62; H 6.63; N, 4.01 Found: C, 75.55; H, 6.42;
N, 4.31 [err] 30 35 40 45 50 55 60 65 19    EP 0 238 226 B1 Table II 5
Substituted 1,3,4,9-Tetrahydropyrano[3,4-b] indole Acetic Acids 10
R Melting Example    [err] [err] [err] [err] [err]  Isomer  point 1
Et   CH=CH-CH=CH  H    M       A      171-173 2          Et    CH=CH-CH=CH
H    H       A      147-148.5 3          Et    CH=CH-CH=CH  H    H       B
158.159.5 4           Et   CH=CH-CH=CH  H    [ERR]   A      159-160 5
Et  CH=CH-CH=CH  H     [ERR]  B      138-140 6            Et  CH=CH-CH=CH
7-Cl  [ERR]  A      170-171.5 7            Et   H        H  7-Cl  [ERR]  B
91-93.5 8            Et  CH=CH-CH=CH  H      H     A(+)   118-119.5 9
Et  CH=CH-CH=CH  H      H     A(-)   99.5-101.5 10            Et H
H  H      [ERR] A      117-120 11           Et H          H H      [ERR] B
133-138 12           Et H          H H      [ERR] A      138-141 13
Et H          H H       [ERR] B     168-169 65               14
Et H          H H        H     A    124-126 15            Et H          H H
H     B     154-155 16            Et H          H 7-Cl      [ERR] A 17
Et H          H 7-Cl     [ERR]  B 18            Et  H         H 7-Cl
[ERR] A 20  



EP 0 238 226 B1 Melting Example   [ERR]       [ERR]          [ERR]       R4
[ERR]         Isomer  Point C 5       19     Et      CH=CH-CH=CH
7-C    [err]        A      158-159 20     Et      CH=CH-CH=CH          7-Cl
[err]         B      218-220 21     Et      CH=CH-CH=CH           H
[err]        B      174-176 10      22      Et      CH=CH-CH=CH          H
[err]        A      141-143 23     Et      CH=CH-CH=CH           [err] 8-Cl
A     151-152 24     Et      CH=CH-CH=CH           [err] 8-Cl           B
250-252 15 25     Et      CH=CH-CH=CH           6-Br   H             A
154-155.5 26     Et      CH=CH-CH=CH           6-Br   H             B
156-158.5 20      27      Et      H           H        6-F    H
B      145-147 28     Et      CH=CH-CH=CH           6-F    H             B
190-192 29     Et      CH=CH-CH=CH           5-Cl   [err]         A
172-173 25      30      Et      CH=CH-CH=CH          5-C1   [err]         B
248-250 31   Propyl   CH=CH-CH=CH            H       H            A
139.5-141 32   Propyl   CH=CH-CH=CH            H       H            B
172-173 30      33      Et      CH=CH-CH=CH          H       7-Cl         B
186.5-188 34     Et      CH=CH-CH=CH           H       7-C1         A
152.5-154 35      35      Et      CH=CH-CH=CH          [err] [err]
A      175-177 36     Et      CH=CH-CH=CH           [err] [err]          B
230-232 37     Et      H            H        H       [err]        A
135-137 40      38      Et      H           H        H       [err]        B
138-139 39  Methyl    CH=CH-CH=CH            H       H            A
157-158 45 50 55 60 65 21    EP 0238226 B1 Substituted
1,3,4,9-Tetrahydropyrano[3,4-b]indole Acetic Acids [err] 20 FORMULA
(XIV) 



Melting 25    Example          [err]          Y           R          R
Isomer   Point  C 40           [err]       4-Cl        H          H
A         182-184 30       41.           [err]       [err]   H
H             B         163.5-164.5 42           [err]       4-Cl        H
H             B         187.5-190 43           [err]   4-F             H
H             A         126-128 35       44            [err]       [err]
H          H             B        164.5-166 45           C2H5       2,4-diF
H             H             A         150-151.5 40 Claims for the
Contracting States: BE, CH, DE, FR, GB, IT, Li, LU, NL, SE 1. A compound of
the formula 45                                                   R 3 50
[err] 55
(I) 60 wherein [err] is lower alkyl containing 1 to 4 carbon atoms, R2 and
[err] are hydrogen or R2 and R3 are joined together so as to form, with the
carbon atoms to which they are attached, a benzyl ring which may option-
ally be substituted by 4-halogen, 2,4-dihalogen, 3-trifluoromethyl or
4-methoxy and R4 and [err] are hy- 65 drogen, alkyl containing 1 to 6
carbon atoms or halogen, or a pharmaceutically acceptable salt thereof. 22
EP 0 238 226 B1 Substituted 1,3,4,9-Tetrahydropyrano[3,4-b]indole Acetic
Acids R 10 [err] FORMULA (XIV) Melting 25    Example          R          Y
[err]        [err]         Isomer   Point  C 40           [err]       4-Cl
H          H            A         182-184 30       41.           [err]
4-OCH3   H            H             B         163.5-164.5 42
[err]       4-Cl        H          H             B        187.5-190 43
[err]       4-F         H          H            A         126-128 35
44            C  H       3-CF        H         H             B
164.5-166 2  5           3 45           [err]       2,4-diF  H
H            A         150-1.51.5 Claims for the Contracting States: BE,
CH, DE, FR, GB, IT, LI, LU, NL, SE 1. A compound of the formula 45
R3 



50                                                   [err] 55
(I) 60 wherein [err] is lower alkyl containing 1 to 4 carbon atoms, R2 and
[err] are hydrogen or R2 and [err] are joined together so as to form, with
the carbon atoms to which they are attached, a benzyl ring which may
option- ally be substituted by 4-halogen, 2,4-dihalogen, 3-trifluoromethyl
or 4-methoxy and [err] and [err] are hy- 65 drogen, alkyl containing 1 to 6
carbon atoms or halogen, or a pharmaceutically acceptable salt thereof. 22
EP 0 238 226 B1 2. A compound as claimed in claim 1 wherein R2 and R3 are
hydrogen or R2 and [err] are joined together to give
-CH=CH-CH=CH- and form a benzene ring. 5     3. A compound as claimed in
claim 1 having the formula 10 15 [err] wherein R2 and R3 are hydrogen or R2
and [err] are joined together to give 25
-CH=CH-CH=CH- and form a benzene ring, [err] and [err] are hydrogen, lower
alkyl containing 1 to 4 carbon atoms or halogen or a pharmaceutically
acceptable salt thereof. 4. A compound as claimed in claim 1 having the
formula 30 R3 [err] 40
(II) 45 wherein R2 and R3 are hydrogen or R2 and [err] are joined together
to give -CH=CH-CH=CH- 50 and form a benzene ring, R4 is hydrogen, or 5-,
6-, or 7-halogen, [err] is hydrogen, methyl, ethyl, or propyl or a
pharmaceutically acceptable salt thereof. 5. A compound according to claim
1 which is 1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-
b]indole-1 -acetic acid or a pharmaceutically acceptable salt thereof. 55
6. A compound according to claim 1 which is
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4- b]indole-1 -acetic
acid sodium salt. 7. A compound according to claim  1 which is
(+)-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)- pyrano[3,4-b]indole-1
-acetic acid or a pharmaceutically acceptable salt thereof; or
(-)-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-aceti
c acid or a pharmaceutical- 



60  ly acceptable salt thereof. 8. A compound according to claim 5 which is
the diastereomer of 1-ethyl-1,3,4,9-tetrahydro-4-
(phenylmethyl)-pyrano[3,4-b]indole-1-acetic acid having the melting point
of about 144 to 146C or a pharmaceutically acceptable salt thereof. 9. A
compound according to claim 6 which is the diastereomer of
1-ethyl-1,3,4,9-tetrahydro-4- 65  (phenylmethyl)-[3,4-b]indole-acetic acid
sodium salt having the melting point of about 180 to [err] 23    EP 0 238
226 B1 10. A compound according to claim 7 which is the isomer of
(+)-1-ethyl-1,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyrano[3,4-b]indole-1-acetic acid having the melding point of about
170 to [err] or a pharma- ceutically acceptable salt thereof; or the isomer
of (-)-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)- pyrano[3,4-b]indole-1
-acetic acid having the melting point of about 171 to [err] or a
pharmaceutically ac- 5    ceptable salt thereof. 11. A compound according
to claim 1 which is
7-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-prope-
nyl)-pyrano[3,4-b]indole-1 -acetic acid or a pharmaceutically acceptable
salt thereof; or 1-ethyl-7-fluoro-1
,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]indole-i -acetic
acid   or   a pharmaceutically acceptable salt thereof; or 10   8-chloro-1
-ethyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic  acid  or  a pharmaceutically acceptable salt thereof; or 1
,8-diethyl-1 ,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-b]indole-1 -acetic
acid  or a  pharmaceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]indole-1-ac
etic acid  or a pharmaceuti- 15   cally acceptable salt thereof; or
7-chloro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-
acetic  acid  or  a  pharma- ceutically acceptable salt thereof; or
6-bromo-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-a
cetic  acid  or  a  pharma- ceutically acceptable salt thereof; or 20
5-chloro-1
-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic  acid  or  a pharmaceutically acceptable salt thereof; or
7,8-dichloro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indol
e-1-acetic  acid  or  a  phar- maceutically acceptable salt thereof; or
7-chloro-1
-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-blindole-1
-acetic  acid  or  a 25   pharmaceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1-
acetic  acid  or  a  pharma- ceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-propyl-pyrano[3,4-b]indole-1-ac
etic acid  or a  pharmaceuti- cally acceptable salt thereof. 30      12. A
compound according to claim 1 having the formula 



Y 35                                                  [err] 40 wherein
[err] is lower alkyl containing 1 to 4 carbon atoms, R4 and R5 are
hydrogen, alkyl containing 1 to 6 carbon atoms or halogen, and Y is
4-halogen, 2,4-dihalogen, 3-trifluoromethyl or 4-methoxy or a phar- 50
maceutically acceptable salt thereof. 13. A process for preparing a
compound claimed in claim 1 which comprises hydrolysing an ester of general
formula 55 60 65 24    EP 0 238 226 B1 [err] 5 (wherein    [err] and [err]
are as defined in claim 1 and Z is an esterified carboxyl group) and, if
de- 15   sired, resolving the resulting acid and/or forming a
pharmaceutically acceptable salt thereof. 14. A process as claimed in claim
13 wherein the ester is prepared by cyclisation of a [err]-substituted
tryptophol of formula (VI) 20 [err] (where [err]  and [err] are as defined
in claim 1) with a 3-alkoxy-2-alkenoic acid of formula 35 R 40 T
(where [err] is as defined in claim 1 and Z is defined in claim 8) or with
a substituted [err]-keto ester of formula 45 [err] (where [err] is as
defined in claim 1 and Z is defined in claim 13). 15. An ester of the
formula 50 55 60 65 25    



EP 0 238 226 B1 [err] wherein [err] and [err] are as defined in claim 1 and
Z is an esterified carboxyl group. 20     16. An ester as claimed in claim
15 wherein Z is methoxycarbonyl. 17. A pharmaceutical composition
comprising a compound claimed in any one of claims 1 to 12 and a
pharmaceutically acceptable carrier. 18. A pharmaceutical composition
comprising a compound claimed in any one of claims 1 to 12, a pharma-
ceutical acceptable carrier and a non steroid anti-inflammatory drug and/or
an opiate analgesic. 25     19. A compound as claimed in any one of claims
1 to 12 for use as a medicament. Claims for the Contracting States: AT, GR,
ES 30     1. A process for preparing a compound of the formula R3 R 40 (I)
45 [err] wherein [err] is lower alkyl containing 1 to 4 carbon atoms, [err]
and R3 are hydrogen or R2 and R3 are joined 50 together so as to form, with
the carbon atoms to which they are attached, a benzene ring which may op-
tionally be substituted by 4-halogen, 2,4-dihalogen, 3-trifluoromethyl or
4-methoxy and R4 and [err] are hydrogen, alkyl containing 1 to 6 carbon
atoms or halogen, or a pharmaceutical acceptable salt thereof, which
comprises (a) hydrolysing an ester of general formula 60 65 26    3 5 2
[err] wherein    [err] and [err] are as defined above and Z is an
esterified carboxyl group or (b) converting an acid of formula (I) into a
pharmaceutically acceptable salt thereof or 20    (c) resolving a racemic
compound of formula (I). 2. A process as claimed in claim 1 wherein Z is
methoxycarbonyl. 3. A process as claimed in claim 1 or 2 wherein R2 and
[err] are hydrogen or R2 and [err] are joined together to give
-CH=CH-CH=CH- 25     and form a benzene ring. 



4. A process as claimed in claim 1 or 2 wherein the product has the formula
R3 30 [err] wherein R2 and [err] are hydrogen or R2 and [err] are joined
together to give 45 -CH=CH-CH=CH- and form a benzene ring, [err] and [err]
are hydrogen, lower alkyl containing 1 to 4 carbon atoms or halo- gen or a
pharmaceutically acceptable salt thereof. 50     5. A process as claimed in
claim 1 or 2 wherein the product has the formula 55 60 65 27    EP 0 238
226 B1 [err] wherein R2 and [err] are hydrogen or R2 and [err] are joined
together to give 20
-CH=CH-CH=CH- and form a benzene ring, R4 is hydrogen, or 5-, 6-, or
7-halogen, [err] is hydrogen, methyl, ethyl, or pro- pyl, or a
pharmaceutically acceptable salt thereof. 6. A process according to claim 1
or 2 wherein the product is 1-ethyl-1,3,4,9-tetrahydro-4- 25
(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic acid or a pharmaceutically
acceptable salt thereof. 7. A process according to claim 1 or 2 wherein the
product is 1-ethyl-1,3,4,9-tetrahydro-4-
(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic acid sodium salt. 8. A process
according to claim  1 or 2 wherein the product is
(+)-1-ethyl-1,3,4,9-tetrahydro-4- (phenylmethyl)-pyrano[3,4-b]indole-1
-acetic acid or a pharmaceutically acceptable salt thereof; or 30
(-)-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-aceti
c  acid  or a  pharmaceutical- ly acceptable salt thereof. 9. A process
according to claim 6 wherein the product is the diastereomer of
1-ethyl-1,3,4,9- tetrahy- dro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic
acid having the melting point of about 144 to [err] or a pharmaceutically
acceptable salt thereof. 35      10. A process according to claim 7 wherein
the product is the diastereomer of 1-ethyl-1,3,4,9-tetrahy-
dro-4-(phenylmethyl)-pyrano[3,4-b]indole-acetic acid sodium salt having the
melting point of about 180 to [err] 11. A process according to claim 8
wherein the product is the isomer of (+)-1 -ethyl-1,3,4,9-tetrahydro-
4-(phenylmethyl)-pyrano[3,4-b]indole-1-acetic acid having the melting point
of about 170 to [err] or a 40   pharmaceutically  acceptable  salt
thereof;  or  the  isomer  of  (-)-1-ethyl-1,3,4,9-tetrahydro-4-
(phenylmethyl)-pyrano[3,4-b]indole-1 -acetic acid having the melting point
of about 171 to [err] or a phar- 



maceutically acceptable salt thereof. 12. A process according to claim 1 or
2 wherein the product is 7-chloro-1-ethyl-1,3,4,9-tetrahydro-8-
methyl-4-(2-propenyl)-pyrano[3,4-b]indole-1-acetic acid or a
pharmaceutically acceptable salt thereof; 45   or 1
-ethyl-7-fluoro-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]ind
ole-1 -acetic   acid   or   a pharmaceutically acceptable salt therof; or
8-chloro-1
-ethyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic  acid  or  a pharmaceutically acceptable salt thereof; or 50
1,8-diethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyrano[3,4-b]indole-1-acetic
acid  or  a  pharmaceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyrano[3,4-b]indole-1-ac
etic  acid  or a  pharmaceuti- cally acceptable salt thereof; or
7-chloro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-
acetic  acid  or  a  pharma- 55    ceutically acceptable salt thereof; or
6-bromo-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indole-1-a
cetic  acid  or  a  pharma- ceutically acceptable salt thereof; or
5-chloro-1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]
indole-1 -acetic  acid  or  a pharmaceutically acceptable salt thereof; or
60
7,8-dichloro-1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrano[3,4-b]indol
e-1-acetic  acid  or  a  phar- maceutically acceptable salt thereof; or
7-chloro-1
-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic  acid  or  a pharmaceutically acceptable salt thereof; or
1-ethyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyrano[3,4-b]indole-1
-acetic  or  a   pharmaceuti- 65   cally acceptable salt thereof; or 28
EP 0 238 226 B1
1-ethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-propyl-pyrano[3,4-b]indole-1-ac
etic acird or a pharmaceu- tically acceptable salt thereof. 13. A process
according to claim 1 wherein the product has the formula [err] 20 wherein
[err] is lower alkyl containing 1 to 4 carbon atoms, R4 and [err] are
hydrogen, alkyl containing 1 to 6 carbon atoms or halogen, and Y is
4-halogen, 2,4-dihalogen, 3-trifluoromethyl or 4-methoxy or a phar-
maceutically acceptable salt thereof. 14. A process for preparing an ester
of formula 25 [err] wherein [err] and [err] are as defined in claim 1 and Z
is an esterified carboxyl group, which com- 



45   prises cyclising a [err]-substituted tryptophol of formula (VI) 3 50
[err] 55 60 (where [err] and [err] are as defined in claim 1) with a
3-alkoxy-2-alkenoic acid of formula 65 29    EP 0 238 226 B1 [err] (where
[err] is as defined in claim 1 and Z is as defined above) or with a
substituted b-keto ester of formula 10
[err] (where [err] is as defined in claim 1 and Z is as defined above). 15.
A process as claimed in claim 14 wherein Z is loweralkoxycarbonyl. 16. A
process for preparing a pharmaceutical composition which comprises bringing
a compound of 5 formula (I) as defined in claim 1 or a pharmaceutically
acceptable salt thereof into association with a phar- maceutically
accetable carrier. 17. A process for preparing a pharmaceutical composition
which comprises bringing a compound of formula (I) as defined in claim 1,
or a pharmaceutically acceptable salt thereof, and an non-steroid anti-in-
flammatory drug and/or an opiate analgesic into association with a
pharmaceutically acceptable carrier. 20     18. A process for preparing a
phrmaceutical composition as claimed in claim 16 or 17 in which the com-
pound of formula (I) or the pharmaceutically acceptable salt thereof is
prepared by the process claimed in any one of claims 1 to 13. 25
PatentansprOche fOr die Vertragsstaaten: BE, CH, DE, FR, GB, IT, LI, LU,
NL, SE 1. Verbindung der Formel 3 30
R 35                                                   R R 4CH 2
R 40 H k           CH -COOH 45 worin R1 nied. Alkyl mit 1 bis 4
Kohlenstoffatomen ist, R2 und R3 Wasserstoff bedeuten oder R2 und R3
miteinander so verbunden sind, daB sie mit den Kohlenstoffatomen, an die
sie gebunden sind, einen Ben- zolring bilden, der gegebenenfalls durch
4-Halogen, 2,4-Dihalogen, 3-Trifluormethyl oder 4-Methoxy substituiert sein
kann, und R4 und R5 Wasserstoff, Alkyl mit 1 bis 6 Kohlenstoffatomen oder
Halogen be- 50   deuten, oder ein pharmazeutisch annehmbares Salz hievon. 



2. Verbindung nach Anspruch 1, woring R2 und R3 Wasserstoff bedeuten oder
R2 und R3 miteinander zu -CH=CH-CH=CH- 55   verbunden sind und einen
Benzolring bilden. 3. Verbindung nach Anspruch 1 der Formel 60 65 30    EP
0 238 226 BI * C   L   M   s * _R- 10                   \<(II), 5 worin R2
und R3 Wasserstoff bedeuten oder R2 und R3 miteinander zu -CH=CH-CH=CH- 20
verbunden sind und ainen Benzolring bilden und R4 und R5 Wasserstoff,
nied.-Alkyl mit 1 bis 4 Kohlen- stoffatomen ader Halogen bedeuten, oder ein
pharmazeutisch annehmbares Salz hievon. 4. Verbindung nach Anspruch 1 der
Formel 25                                                  3 30 35 .
~         ~       ~~R C25CH2-CO2H 40 worin R2 und R3 Wasserstoff sind oder
R2 und R s miteinander zu -CH=CH-CH=CH- 45 verbunden sind und einen
Benzolring bilden, R4 Wasserstoff, 5-, 6- oder 7-Halogen bedeutet und R5
Wasserstoff, Methyl, Athyl oder Propyl darsteilt, oder ein pharmazeutisch
annehmbares Salz hievon. 5. Verbindung nach Anrucuch 1, die
1-Athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrafl3,4-b]indoI-1- essigsaure
oder ein pharmazeutisch annehmbares Salz hievon ist. 6. Verbindung nach
Anspruch 1, die 1-Athyl-1
,3,4,9-tetrahydro-4-(phenylmethyl)-pyranE3,4-b]indol-1 - 50
essigsaure-natriumsalz ist. 7. Verbindung nach Anspruch 1, die (+)-1
-Athyl-1 ,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,.4-b]- indol-1
-essigsaure oder ein pharmazeutisch annehmbares Salz hievon oder (-)-1
-Athyl-1 ,3,4,9-tetrahydro-4-(phenylmethyl)-pyran(3,4-blifdol-1 -essigsaure
oder ein pharmazeu- tisch annehmbares Salz hievon ist. 55 8. Verbindung
nach Anspruch 5, die das Diastereomer von 1 -Athyl-1
,3,4,9-tetrahydro-4-(phenyl- methyl)-pyran[3,4-b]indol-1-essigsaure mit
einem Schmelzpunkt von etwa 144 bis 146C oder ein phar- 



mazeutisch annehmbares Salz hievon ist. 9. Verbindung nach Anspruch 6, die
das Diastereomer von 1 -Athyl-1 ,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-b]indol-1 -essigsaure-natriumsalz mit einem Schmelzpunkt
von etwa 180 bis 1 90oc ist. 60 10. Verbindung nach Anspruch 7, die das
Isomer von (+)-1 -Athyl-1 ,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-b]indol-1 -essigsaure mit einem Schmelzpunkt von etwa 170
bis 171 ,5C oder ein phar- mazeutisch annehmbares Salz hievon oder das
Isomer von (-)-1-Athyl-1 ,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-bymndol-1-essigsaure mit einem Schmelzpunkt von etwa 170
bis 172C oder ein pharma- zeutisch annehmbares Salz hievon ist. 65 31    EP
0 238 226  I                    c   |       s 11. Verbindung nach Anspruch
1, die 7-Chlor-1-athyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-py-
ran[3,4-b]indol-1 -essigsaure oder ein pharmazeutisch annehmbares Salz
hievon; oder 1
-Athyl-7-fluor-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyran[3,4-b]indol
-1 -essigsAure    oder    ein pharmazeutisch annehmbares Salz hievon; oder
5   8-Chlor-1
-athyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)-pyran[3,4-bjindol-1
-essigsaure   oder  ein pharmazeutisch annehmbares Salz hievon; oder 1
,8-Diathyl-1 ,3,4,9-tetrahydro-4-(2-propenyl)-pyran[3,4-b]indol-1
-essigsaure  oder ein  pharmazeutisch annehmbares Salz hievon; oder 1
-Athyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyran[3,4-b]indol-1
-essigs&ure  oder  ein  pharma- 10   zeutisch annehmbares Salz hievon; oder
7-Chlor-1-&thyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-1-ess
igsaure  oder  ein  pharma- zeutisch annehmbares Salz hievon; oder 6-Brom-1
-athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-1 -essigsaure
oder  ein  pharma- zeutisch annehmbares Salz hievon; oder 1 5   5-Chlor-1
-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-blindol-1
-essigsAure   oder  ein pharmazeutisch annehmbares Salz hievon; oder
7,8-Dichlor-1-&thyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-1
-essigsaure  oder  ein  phar- mazeutisch annehmbares Salz hievon; oder
7-Chlor-1
-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-b]indol-1
-essigsaure   oder  ein 20   pharmazeutisch annehmbares Salz hievon; oder
1-Athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-blindol-1-es
sigsaure  oder ein  pharma- zeutisch annehmbares Salz hievon; oder 1
-Athyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-pyran[3,4-b]indol-1 -essigsdure
oder  ein  pharmazeutisch annehmbares Salz hievon ist. 25     12.
Verbindung nach Anspruch 1 der Formel y 30 



4                  CH 2 Ri 35 N           0,4 o                    (CXIV),
40                   R            H   R          CH2-COOH worin R1 nied.
Alkyl mit 1 bis 4 Kohlenstoffatomen ist, R4 und Rs Wasserstoff, Alkyl mit 1
bis 6 Kohlen- stoffatomen oder Halogen bedeuten und Y 4-Halogen,
2,4-Dihalogen, 3-Trifluormethyl oder 4-Methoxy 45   darstelit, oder ein
pharmazeutisch annehmbares Salz hievon. 13. Verfahren zur Herstellung einer
Verbindung nach Anspruch 1, das das Hydrolysieren eines Esters allgemeiner
Formel 3 50 55             R4                   2 I
~~~~~~~~(XVIII) N        0 5                      Z 60             R
H R (worin RI, R2, R3, R4 und R5 wie in Anspruch 1 definiert sind und Z
eine veresterte Carboxylgruppe ist) und gegebenenfalls das Trennen der
erhaltenen Saure und/oder das Bilden eines pharmazeutisch an- nehmbaren
Salzes hievon umfal3t. 65 32    1 f1I1 111111 1IID1111! 1111 1 11 i EP 0
238 226 B1                         C   L   m   5   * 14. Verfahren nach
Anspruch 13, worin der Ester durch Cyclisieren eines p-substituierten
Trypto- phols der Formel (VI) 3 5 10                R4
(VI) 15                 5          I (worin R2, R3, R4 und R5 wie in
Anspruch 1 definiert sind) mit einer 3-Alkoxy-2-alkensaure der Formel 20 _
R 25                                             0 Alkyl (worin RI wie in
Anspruch 1 definiert ist und Z wie in Anspruch 8 definiert ist) oder mit
einem substituier- ten p-Ketoester der Formel R1OCH2Z 30 



(worin RI wie in Anspruch 1 definiert ist und Z wie in Anspruch 13
definiert ist) hergestellt sind. 15. Ester der Formel 35
~~~~~~~~3 40                                                 2 R4
2 (XVIII) 45 so           R5               HR1           CH2 Z worin RI,
R2, R3, R4 und R5 wie in Anspruch 1 definiert sind und Z eine veresterte
Carboxylgruppe bedeu- tet. 16. Ester nach Anspruch 15, worin Z
Methoxycarbonyl ist. 17. Pharmazeutische Zusammensetzung, die eine
Verbindung nach einem der Anspruche 1 bis 12 und einen pharmazeutisch
annehmbaren Trager umfaBt. 18. Pharmazeutische Zusammensetzung, die eine
Verbindung nach einem der Anspruche 1 bis 12, ei- nen pharmazeutisch
annehmbaren Trager und ein nichtsteroides entzundungshemmendes Arzneimittel
und/oder ein Opiatanalgetikum umfaBt. 19. Verbindung nach einem der
AnsprOche 1 bis 12 zur Verwendung als Medikament. 65 33    I D*IIIICI fl
1111! III 1111)1 D 1I EP 0 238 226 B1 Patentanspruche fur die
Vertragsstsaten: AT, GR, ES 1. Verfahren zur Herstellung einer Verbindung
der Formel 5                                                    R3 10
R2 R4                      CH 2 15
(I), 20                   H  1         ~~~~~~~CH -COOH 20RR2 worin Ri nied.
Alkyl mit 1 bis 4 Kohlenstoffatomen ist, R2 und R3 Wasserstoff sind oder R2
und R3 mitein- ander so verbunden sind, daB sie mit den Kohlenstoffatomen,
an die sie gebunden sind, einen Benzolring bilden, der gegebenenfalls durch
4-Halogen, 2,4-Dihalogen, 3-Trifluormethyl oder 4-Methoxy substitu- 25
iert sein kann und R4 und R5 Wasserstoff, Alkyl mit 1 bis 6
Kohlenstoffatomen oder Halogen bedeuten, oder eines pharmazeutisch
annehmbaren Salzes hievon, das (a) das Hydrolysieren eines Esters
aligmeiner Formel 3 30 2 



35                    4 R
(XVIII), 40 2 45 worin RI, R2, R3, R4 und Rs wie oben definiert sind und Z
eine veresterte Carboxylgruppe ist, oder (b) das Oberf0hren einer Saure der
Formel (l) in ein pharmazeutisch annehmbares Salz hievon, oder (c) das
Trennen einer racemischen Verbindung der Formel (l) umfa8t. 2. Verfahren
nach Anspruch 1, worin Z Methoxycarbonyl ist. 50     3. Verfahren nach
Anspruch 1 oder 2, worin R2 und R3 Wasserstoff bedeuten oder R2 und R3
mitein- ander zu -CH=CH-CH=CH- verbunden sind und einen Benzolring bilden.
55     4. Verfahren nach Anspruch 1 oder 2, worin das Produkt die Formel 60
65 34    * C   L   M   S * EP 0 238 226 B1 _3 R                 2~~~~~ 10
(II) 15~~~~~~~~~~~~~~~~1 5               R~~~~~~5    H CCH 2-CO2H aufweist,
worin R2 und R3 Wasserstoff bedeuten oder R2 und R3 miteinander zu
-CH=CH-CH=CH- 20 verbunden sind und einen Benzolring bilden und R4 und R5
Wasserstoff, nied. Alkyl mit 1 bis 4 Kohlen- stoffatomen oder Halogen
bedeuten, oder ein pharmazeutisch annehmbares Salz hievon ist. 5. Verfahren
nach Anspruch 1 oder 2, worin das Produkt die Formel 25
3 R 30                                              R2 35 R5    HCCH 2-C0 2
40 aufweist, worin R2 und R3 Wasserstoff sind oder R2 und R3 miteinander zu
-CH=CH-CH=CH- 



45   verbunden sind und einen Benzolring bilden, R4 Wasserstoff, 5-, 6-
oder 7-Halogen bedeutet und Rs Wasserstoff, Methyl, Athyl oder Propyl
darstelit, oder ein pharmazeutisch annehmbares Salz hievon ist. 6.
Verfahren nach Anspruch 1 oder 2, worin das Produkt
1-Athyl-1,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-b]indol-1-essigs&ure oder ein pharmazeutisch annehmbares
Salz hievon ist. 50     7. Verfahren nach Anspruch 1 oder 2, worin das
Produkt 1-Athyl-1,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-b]indol-1-essigsaure-natriumsalz ist. 8. Verfahren nach
Anspruch 1 oder 2, worin das Produkt
(+)-1-Athyl-1,3,4,9-tetrahydro-4-(phenyl-
methyl)-pyran[3,4-b]bindol-1-essigs&ure oder ein pharmazeutisch annehmbares
Salz hievon oder
(-)-1-Athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrant3,4-blindol-1-essigs&
ure  oder  ein  pharmazeu- 55   tisch annehmbares Salz hievon ist. 9.
Vertahren nach Anspruch 6, worin das Produkt das Diastereomer von
1-Athyl-1,3,4,9-tetrahydro- 4-(phenylmethyl)-pyran[3,4-b]indol-1-essigsaure
mit einem Schmelzpunkt von etwa 144 bis 146C oder ein pharmazeutisch
annehmbares Salz hievon ist. 10. Verfahren nach Anspruch 7, worin das
Produkt das Diastereomer von 1-Athyl-1,3,4,9-tetrahydro- 60
4-(phenylmethyl)-pyran[3,4-b]indol-;-essigsaurenatriumsalz mit einem
Schmelzpunkt von etwa 180 bis 190oc ist. 11. Verfahren nach Anspruch 8,
worin das Produkt das Isomer von (+)-1-Athyl-1,3,4,9-tetrahydro-4-
(phenylmethyl)-pyran[3,4-b]indol-1-essigsaure mit einem Schmelzpunkt von
etwa 170 bis 171,5C oder ein pharmazeutisch annehmbares Salz hievon oder
das Isomer von (--1-Athyl-1,3,4,9-tetrahydro-4- 65 35    * C   L   M   S ;
EP 0 238 226 B1 (phenylmethyl)-pyran[3,4-bindol-1-essigsaure mit einem
Schmelzpunkt von etwa 171 bis 1720C oder ein pharmazeutisch annehmbares
Salz hievon ist. 12. Verfahren nach Anspruch 1 oder 2, worin das Produkt
7-Chlor-1-athyl-1,3,4,9-tetrahydro-8-me-
thyl-4-(2-propenyl)-pyran[3,4-b]indol-1-essigsaure oder ein pharmazeutisch
annehmbares Salz hie- 5    von; oder 1
-Athyl-7-fluor-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyran[3,4-b]indol
-1 -essigsaure    oder    ein pharmazeutisch annehmbares Salz hievon; oder
8-Chlor-1
-&thyl-1,3,4,9-tetrahydro-5-methyl-4-(phenylmethyl)pyran-[3,4-b]indol-1
-essigsbure   oder   ein pharmazeutisch annehmbares Salz hievon; oder 10
1,8-Di&thyl-1,3,4,9-tetrahydro-4-(2-propenyl)-pyran[3,4-b]indol-1-essigs&ur
e  oder  ein  pharmazeutisch annehmbares Salz hievon; oder 1
-Athyl-1,3,4,9-tetrahydro-8-methyl-4-(2-propenyl)-pyran[3,4-b]indol-1
-essigsiure  oder  ein  pharma- zeutisch annehmbares Salz hievon; oder
7-Chlor-1-&thyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-l-ess
igsaure  oder  sin  pharma- 



15   zeutisch annehmbares Salz hievon; oder 6-Brom-1
-athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-1 -essigsaure
oder  ein  pharma- zeutisch annehmbares Salz hievon; odor 5-Chlor-1
-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-b]indol-I
-essigsaure   oder   ein pharmazeutisch annehmbares Salz hievon; oder 20
7,8-Dichlor-1-athyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyran[3,4-b]indol-1
-essigs&ure  oder  ein  phar- mazeutisch annehmbares Salz hievon; oder
7-Chlor-1-athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-b]in
dol-1-essigsaure   oder   ein pharmazeutisch annehmbares Salz hievon; oder
1-Athyl-1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)-pyran[3,4-b]indol-1-es
sigsaure  oder sin  pharmna- 25   zeutisch annehmbares Salz hievon; oder 1
-Athyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-propyl-pyranl3,4-b]idnol-1
-essigsdure   oder  sin  pharma- zeutisch annehmbares Salz hievon ist. 13.
Verfahren nach Anspruch 1, worin das Produkt die Formel 30 In 35
4                       2 Ri 40
c XIV) R             H              CH 2-COOH 45 aufweist, worin R1 nied.
Alkyl mit 1 bis 4 Kohlenstoffatomen ist, R4 und R5 Wasserstoff, Alkyl mit 1
bis 6 Kohlenstoffatomen oder Halogen bedeuten und Y 4-Halogen,
2,4-Dihalogen, 3-Trifluormethyl oder 4- Methoxy darstellt, oder ein
pharmazeutisch annehmbares Salz hievon ist. 14. Verfahren zur Herstellung
sines Esters der Formel 50 55 60 65 36    EP O 238 226 B1
!11111  HE L     1 M 1 IN R3 5
I 2 R 10
(XVIII), R2 worin RI, R2, R3, R4 und R5 wie in Anspruch 1 definiert sind
und Z eine veresterte Carboxyigruppe ist, 



20   das das Cyclisieren eines frsubstituierten Tryptophols der Formet (VI)
25 R \ ~    ~                                               (VI) R5
W 1 30 RCH 35 (worin R2, R3, R4 und Rs wie in Anspruch 1 definiert sind)
mit elner 3-Alkoxy-2-alkensaure der Formel R1 40 0 Alkyl 45   (worin RI wie
in Anspruch 1 definiert ist und Z wie oben definiert ist) oder mit einem
substituierten P-Keto- ester der Formel R'COCH2Z 50   (worin RI sie in
Anspruch 1 definiert ist und Z wie oben definiert ist) umfaBt. 15.
Verfahren nach Anspruch 14, worin Z nied. Alkoxycarbonyl ist. 16. Verfahren
zur Herstellung einer pharmazeutischen Zusammensetzung, das das Vereinigen
einer Verbindung der Formel (1), wie in Anspruch 1 definiert, oder eines
pharmazeutisch annehmbaren Salzes hievon mit einem pharmazeutisch
annehmbaren Trager umfaBt. 55     17. Verfahren zur Herstellung einer
pharmazeutischen Zusammensetzung, das das Vereinigen einer Verbindung der
Formel (1), wie in Anspruch I definiert, oder eines pharmazeutisch
annehmbaren Salzes hievon und eines nicht-steroiden entzundungshemmenden
Arzneimittels und/oder eines Opiatanalgeti- kums mit einem pharmazeutisch
annehmbaren Trager umfaBt. 18. Verfahren zur Herstellung einer
pharmazeutischen Zusammensetzung nach Anspruch 16 oder 17, worin die
Verbindung der Formel (I) oder das pharmazeutisch annehmbare Satz hievon
durch das Ver- 60  fahren nach einem der Anspruche 1 bis 13 hergestellt
wird. 65 37    * c   L   M   S * EP 0 238 226 B1 Revendlcations pour les
Etats contractants: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. Compos6 de
formule R3 10                                                  R 2 R 4
ICH2        R 15                      Wj                )( I) 20
R                HR;           CH 2-COOH ou RI est alcoyle inferieur
comptant 1 a 4 atomes de carbone, R2 et R3 sont hydrogene ou bien R2 et R3 



sont unis pour former, avec les atomes de carbone auxquels ils sont
attaches, un cycle benz6nique qui peut facultativement etre substitu6 par
4-halogene, 2,4-dihalogene, 3-trifluoromethyle ou 4-methoxy, et 25   R4 et
Rs sont hydrogene, alcoyle comptant 1 a 6 atomes de carbone ou halogene, ou
un sel pharmaceuti- quement acceptable de celui-ci. 2. Compose suivant la
revendication 1, dans lequel R2 et R3 sont hydrogene ou bien R2 et R3 sont
unis pour donner -CH=CH-CH=CH- 30 et forment un cycle benzenique. 3.
Compose suivant la revendication 1, de formule 35
R3 R         252              2 H           CH 2-C  2 H 50   ou R2 et R3
sont hydrogene ou bien R2 et R3 sont unis pour donner -CH=CH-CH=CH- et
forment un cycle benzdnique, R4 et R5 sont hydrogene, alcoyle inferieur
comptant 1  4 atomes de car- 55   bone ou halogbne, ou un sel
pharmaceutiquement acceptable de celui-ci. 4. Compos6 suivant la
revendication 1 de formule 60 65 38    EP C)23~8 26B1 10 15
RCi5                  C*-co~i oC0 R2 et Ra Sont hydrogbne ou bien R2 et
R3sntns  urdne 20                                               C CHC CH et
form ent  un   cYcle    benz6nique,  R4   o t h d o ~ . o   -  - o   - a
s   y r g n   ~ h l d6thyle ou propyle CuU  o Phraestq hyd       cb eptu
5.d 6_    l -c 5. COMPOSZ Suiant la            se Pharmac eutiquement
7-ha     ttrohyr0n(h s u v a n t   la   re v e n d i c   - a c q u .   al e
s e bld e   s d e u  c elu it h y 1 3 4tlt Panno[3.4b1,fndole-  -a:iu
ation 1, qui est I'acide (-dj1-thyl-1 '3,4,  Rstetrah dr9nmty 25  6
omo6Suv-ctiu   u nS]pharmaceutiquemn   acceptable do eul-ci;o 'lie81 30
pmontyaccetable-PdeanOIUI4-Ci nP rand3ole-dIlo
U   sl   Phrmc   p2d u. 8 .   C o m p o s e   s u i v a n t   l a   r e v e
n d i c a t i o  5 ,c   q u ie s  l e d a t riio & . d e   l ai e 1 - t h l
. , 9 - o a r r n a c e t~ q U 0~ s n a c c e t a b l e  dm e ntj~ j  a c
ep ftSb l   d e  l u v i r   o u  1 4 4 d    &   1 4 6 0 ui   b~ndol..l-aP
tquraann[,-lndle-  po~inte d h y d3r' ,C 9 m ~ o s   su iv a n t   la   re
v e n di !io  6, quo tn.d a t r oi o & .  se l d e so iurdml a cd e     1
-4thy Ou8u0 se 19000. oeu lYlm-pyrann     yran4 o[t4que 



Ptale e cluiqu    atuqle  ayant  l de fusion d      denviron 10. ComPOS
suivant la revendication 6, qui est le iasomre dsmbe   du selde  s+)
d-umhl. 1eIaie1dh 3.5   '3,,9-~raydr-4-ph'ylmthy~no~l -P~acnoe-ayantole-
point doqfusionnd'levioion 170  fu171nd-enCuron se~nlm
acceptable  o  7e~.i ouis l'iSombre de l'acide s e l   p h a r m a c e u ti
q u e m e n t   a     ( +) -l -L t h~~~l -l ,,3 ,4 .9 - t~ tr a h y d r o
-4 40   (ph~nlm~thyl   acceptable d           ceui-. i ou.    dom fuion
d'environ 171 A 17200 C  u unse -pyann[3,-blndoe-laC~tique ayant le
pointdefsod ph.aCm postiqernntacetaordo-j -4thnvroy71A   20   O
n 11- CMPOS6suivant la revendication 1, qui est l'acide 7-chlr--ty Ilacide
1a~iu   uu                                   e    hraetqee
9ttayr--~hl4 acceptable do Coluint-cgeptble ouceluicideo I-dhy-7-lurO-.34
9t~'aydr-8m~tyl4-(-popnYl)pyrannof3,4-b~idoi thyU-4-(Ph6nYlm~thyl)pyano
,-bin                                                     accp~que doue
lui-ci;              Ole-l-ac~ique'  Ou
I'acide8-chloro.1..4thyl-1.3,4-1actq       u Ou    Vacide
1,-die-thyl-j3,4,9-t(S  OUunJSell  pha9-t~trahydro 5-6 pharmaceunu
0~trahydro-4-2-prop~nyl)Pyrann [3 4                                 -cuu
uu utl iqrun n rneb ni   acceptable   d o   celui- i  Cu  l' ci e    -bIlll
4 9 n tdo le-l- 6tiq ue   ou   un   sel nhlopro-no-3thyl-indol-4c;  O
I'atdeIhyhydro3,,9-htrhy 50    chlor- 1 -6     1-ac6tique Cu un   el
phraetqeeacceptable de olumt~l4(-po6 co   hyeuem 3'4ac -otrablo o-- ~
YtMdthYl)PYranno[3,4.blindole..I -ac ti ee ui-ci; Ou l'acide 7- ceuiqume
aceptblede celui-ci; ou  l'acideun  8.u   phrm Pyranno[3,4..blindobleI
-ac6tiq o   nalpamcet                    cetbed  C           nu-i oul
phacrda chor--6hy-uGOuu  slpharmaceu    lO-16,hra1,3,4
-a6trahydo-o4n 1,34,9t~tahdro-8..m~thy-4         6-bromen.1thacetl1h3y4~hy)
pharmaceutiquement  acceph~nylm do  celuiacio ou4l
abieBdclerde cethlu-1  '; Ou-t   acide  5 s5   (Ph~nYlM6thyl)py
ce~aled               oul uns  pharma          ndoleme-  paled l'acide   7
rnno  [3Ab, n oo.1.a     UIqu                  ceuti         acc  tqe     o
lu i.o *~ ~ ~ t~ tra h y droI-amidel7 8l d ichylopr -l th ,u          s e
I'aciande          4-blindole-1i-actiiqeou un s     armac4 yt~rah8ym 7-
A.or-t-Ltrhy droA(2PhrmaeuteqUoment acceptab,  do4 60 pharymacthyQpyr   ac
eptal docoetale. delPrnnf4l 12,  table de celui-ci.~~~~~~~~~~~~~ceu!ci C
I-fdoo.ac~tique  ou  un  sel 65    / 1X11111 111111 1lull llIli Ill!lI EP O
238 226 B1lsl Y~~~ 5                                       CHy 



10 0  30>S                               (XIV) 15 ou RI est alcoyle
inferieur comptant 1 a 4 atomes de carbone, R4 et R5 sont hydrogene,
alcoyle comptant 1 a 6 atomes de carbone ou halogbne et Y est 4-halogene,
2,4-dihalogene, 3-trifluorom6thyle ou 4-me- thoxy, ou un sel
pharmaceutiquement acceptable de celui-ci. 20     13. Proced de preparation
d'un compose suivant la revendication 1, qui comprend l'hydrolyse d'un es-
ter de formule generale 3 R 25 2 4~~~~~ 30 I
~~~~~~~~~(XVIII) N0 5                      Z R          H R         2 35
(ob RI, R2, R3, R4 et R5 sont tels que definis dans la revendication 1 et Z
est un radical carboxyle esteri- fie) et si la chose est souhait6e, le
dedoublement de l'acide resultant eVou la formation d'un sel pharma-
ceutiquement acceptable de celui-ci. 40     14. Procede suivant la
revendication 13, dans lequel l'ester est prepare par cyclisation d'un
tryptophol 4 B-substitue de formule (Vl) 3 45 s5 ~~R5 (ouj R2, R3, R4 et R5
sont tels que definis dans la revendication 1 ) avec un acide
3-alooxy-2-alcendfque 60 65 40    1~~~~~~*
I IIIIII~~~~~~~~~~~~~~~~~~~~I~lllYc ;IL 11111 Il~lls II I!ll EP 0 238 226
B1 R 5 OAlcoyle (ou R1 est tel que defini dans la revendication 1 et Z est
tel que defini dans la revendication 8) ou avec un 10  fp-cto-ester
substitu6 de formule 



(ou R1 est tel que defini dans la revendication 1 et Z est tel que defini
dans la revendication 13). 15. Ester de formule 15
3 20                                                2 R4 25
(XVIII) 30            5              H R           CH2Z R ou R1, R2, R3, R4
et R5 sont tels que definis dans la revendication 1 et Z est un radical
carboxyle est6rifie. 16. Ester suivant la revendication 15, dans lequel Z
est methoxycarbonyle. 17. Composition pharmaceutique, comprenant un compose
suivant l'une quelconque des revendica- tions 1 a 12 et un excipient
pharmaceutiquement acceptable. 18. Composition pharmaceutique comprenant un
compose suivant 'une quelconque des revendications 1 a 12, un excipient
pharmaceutiquement acceptable et un medicament anti-inflammatoire non
steroidien 40   et/ou un analgesique opiace. 19. Compose suivant l'une
quelconque des revendications 1 a 12, a utiliser comme medicament.
Revendications pour les Etats contractants: AT, GR, SE 45     1. Procede de
preparation d'un compose de formule 3 50 /\R2 R4                      CH 2
55 60 R /             HRIz         CH 2-COOH ou R1 est alcoyle inferieur
comptant 1 a 4 atomes de carbone, R2 et R3 sont hydrogene ou bien R2 et R3
65   sont unis pour former, avec les atomes de carbone auxquels ils sont
attaches, un cycle benzenique qui 41    226~~~~~~ B* Il  111111 IIII I/IIDl
11011 EP O 238 226 Ell                     c   L   M S * peut
facultativement etre substitu6 par 4-halogene, 2,4-dihalogbne,
3-trifluorom6thyle ou 4-methoxy, et R4 et R5 sont hydrogene, alcoyle
comptant I a 6 atomes de carbone ou halogene, ou d'un sel pharmaceuti-
quement acceptable de celui-ci, qui comprend (a) I'hydrolyse d'un ester de
formule generale 5 3 10 0 2 



4 ~                H R4                        fa2
(XVIII) 15 20                  R5                     CH H        H-Z
20~~~~~~~~~~~~~ ou RI, R2, R3, R4 et Rs sont tels que d6finis ci-dessus et
Z est un radical carboxyle esterifi6 au (b) la conversion d'un acide de
formule (I) en un sel pharmaceutiquement acceptable de celui-ci ou 25
(c) le dedoublement d'un compose racemique de formule (I). 2. Procede
suivant la revendication 1, dans lequel Z est methoxycarbonyle. 3. Procede
suivant la revendication 1 ou 2, dans lequel R2 et R3 sont hydrogbne ou
bien R2 et Ra sont unis pour donner -CH=CH-CH=CH- 30 et forment un cycle
benzenique. 4. Procede suivant la revendication 1 ou 2, dans lequel le
produit est de formule 3 35                                               R
R2 40            R 4H 2 45N 5 H C         CH 2-C0 2H 50   ou R2 et Rs sont
hydrogene ou bien R2 et Rs sont unis pour donner -CH=CH-CH=CH- et forment
un cycle benz6nique, R4 et R5 sont hydrogene, alcoyle inferieur comptant 1
a 4 atomes de car- ss   bone ou halogbne, ou un sel pharmaceutiquement
acceptable de celui-ci. 5. Proced6 suivant la revendication 1 ou 2, dans
lequel le produit est de formule 60 65 42    EP 0 238 226 B1 R3 5
2 4~           H       H   -CR R2 10
(I 15                      z          s  . ou R2 et R3 sont hydrogene ou
bien R2 et R3 sont unis pour donner -CH=CH-CH=CH- 



20 et forment un cycle benzenique, R4 est hydrogbne Cu 5-, 6- ou
7-halogene, Rs est hydrogbne, m6thyle, 6thyle ou propyle, ou un sel
pharmacoeutiquement acceptable de celul-ci. 6. Procede suivant la
revendication 1 ou 2, dans lequel le produit est l'acide
1-6thyl-1,3,4,9-tetra-
hydro-4-(ph6nylmethyl)pyranno[3,4-b]indole-1-acetique ou un sel
pharmaceutiquement acceptable de 25   celuj-ci. 7. Procede suivant la
revendication 1 Cu 2, dans lequel le produit est I'acide
1-ethyl-1,3,4,9-tetra- hydro-4-(phenylmethyl)pyranno[3,4-b]indole-1
-acetique. 8. Procede suivant la revendication 1 ou 2, dans lequel le
produit est l'acide (+)-1-ethyl-1,3,4,9-tetra-
hydro-4-(phenylmethyl)pyranno[3,4-b]indole-1-ac6tique Cu un sel
pharmaceutiquement acceptable de 30   celui-ci; Cu  l'acide
(-)-1-6thyl-1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno[3,4-b]indole-1-aceti
que  ou un sel pharmaceutiquement acceptable de celui-di. 9. Proc6de
suivant la revendication 6, dans lequel le produit est le diastereoisomere
de l'acide 1-ethyl-
1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno[3,4-b]indole-1-acetique ayant le
point de fusion d'environ 144 a 146C ou un sel pharmaceutiquement
acceptable de celui-ci. 35     10. Procede suivant la revendication 7, dans
lequel le produit est le diaster6oisomere du sel de sodium de l'acide
1-ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno[3,4-b]indole-1-acetique
ayant le point de fusion d'environ 180 & 190C. 11. Procede suivant la
revendication 8, dans lequel le produit est l'isomere de I'acide (+)-1
-6thyl- 1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno[3,4-b]indole-1-acetique
ayant le point de fusion d'environ 40   170 a 171,5C ou un sel
pharmaceutiquement acceptable de celui-ci; Cu l'isomere de l'acide
()-1-6thyl-
1,3,4,9-tetrahydro-4-(ph6nylm6thyl)pyranno[3,4-b]indole-1-ac6tique ayant le
point de fusion d'environ 171 & 1720C ou un sel pharmaceutiquement
acceptable de celui-ci. 12. Procede suivant la revendication 1 ou 2, dans
lequel le produit est I'acide 7-chloro-1-ethyl-1,3,4,9-
tetrahydro-8-m6thyl-4-(2-propenyl)pyranno[3,4-b]indole-1-acetique Cu un sel
pharmaceutiquement ac- 45   ceptable  de  celui-ci; ou  I'acide
1-ethyl-7-fluoro-1,3,4,9-t6trahydro-8-methyl-4-(2-propenyl)pyranno-
[3,4-b]indole-1-acetique ou un sel pharmaceutiquement acceptable de
celul-ci; ou l'acide 8-chloro-1-
ethyl-1,3,4,9-t6trahydro-5-m6thyl-4-(phenylm6thyl)pyranno[3,4-b]indole-1-ac
etique ou un sel pharma- ceutiquement acceptable de celui-ci; ou I'acide
1,8-diethyl-1,3,4,9-t6trahydro-4-(2-propenyl)pyranno-
[3,4-b]indole-1-acetique ou un sel pharmaceutiquement acceptable de
celul-ci; ou l'acide 1-ethyl-1,3,4,9- 50
tetrahydro-8-methyl-4-(2-prop6nyl)pyranno-[3,4-b]indole 1-ac6tique ou un
sel pharmaceutiquement ac- ceptable  de  celui-ci; ou  I'acide
7-chloro-1-4thyl-1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno[3,4-b]-
indole-1-acetique ou un sel pharmaceutiquement acceptable de celul-ci; ou
l'acide 6-bromo-1-ethyl-
1,3,4,9-tetrahydro-4-(phenylmethyl)pyranno-[3,4-b]indoie-1-acetique ou un
sel pharmaceutiquement ac- ceptable de celui-ci; ou l'acide
5-chloro-1-ethyl-1,3,4,9-t6trahydro-8-m6thyl-4-(phenylm6thyl)pyranno- 55
[3,4-b]indole-1-acetique ou un sel pharmaceutiquement acceptable de
celui-ci; ou I'acide 7,8-dichloro-1-
ethyl-1,3,4,9-tetrahydro-4-(phenylmethyl)-pyrrano[3,4-b]indole-1-ac6tique
ou  un sel pharmaceutique- ment acceptable de celui-ci; ou l'acide
7-chloro-1-ethyl-1,3,4,9-t6trahydro-8-m6thyl-4-(phenylm6thyl)-
pyranno[3,4-b]indole-1-acetique ou un sel pharmaceutiquement acceptable de
celui-ci; ou l'acide 1-ethyl-
1,3,4,9-tetrahydro-8-methyl-4-(phenylmethyl)pyranno[3,4-b]indole-1-acetique
ou  un  sel pharmaceuti- 60   quement acceptabel de  celui-ci; ou  l'acide
1-ethyl-1,3,4,9-tetrahydro-4-(2-propenyl)-8-propyl-py- 



ranno[3,4-b]indole-1-acetique ou un sel pharmaceutiquement acceptable de
celui-ci. 13. Proc6de suivant la revendication 1, dans lequel le produit
est de formule 65 43    l llglgl lllll lllll  II ll ll  EP 0238226 B1
c   L   M   S Y~~~ 5                                             ) 4
CH 2 10 (XIV) 15                                              CH2-COOH ob
RI est alcoyle inferieur comptant 1 a 4 atomes de carbone, R4 et Rs sont
hydrogene, alcoyle comptant 1 & 6 atomes de carbone ou halogene et Y est
4-halogene, 2,4-dihalogene, 3-trifluoromethyle ou 4-m6- thoxy, ou un sel
pharmaceutiquement acceptable de celul-ci. 20     14. Procede de
preparation d'un ester de forrnule 23 25
S 30         R (XVIII) 35N R5              H R1          CH2 Z R 40   ob
RI, R2, R3, R4 et R5 sont tels que dMfinis dans la revendication 1 et Z est
un radical carboxyle esteri- fie, qui comprend la cyclisation d'un
tryptophol p-substitu6 de formule (VI) 3 R
~~~~~~~~~~~~~~(VI) OH R45R 55                            H (ob R2, R3, R4
et R5 sont tels que dMfinis dans la revendication 1) avec un acide
3-alcoxy-2-alcdnofque de formule 60 65 44    



EPO0 238 226 1Bi              1111111 1111111 HE 11 l  1151111 R1 OAlcoyle
(ou RI est tel que d6fini dans la revendication 1 et Z est tel que d6fini
ci-dessus) ou avec un p-ceto-ester substitue de formule 10
RICOCH2Z (oO RI est tel que d6fini dans la revendication I et Z est tel que
dffini ci-dessus). 15. Proc6de suivant la revendication 14, dans lequel Z
est alcoxy(inf6riour)carbonyle. 16. Proc6de de preparation d'une
composition pharmaceutique, qui comprend la miss en association 15   d'un
compos6 de formule (I) tel que d6fini dans la revendication 1 ou d'un sel
pharmaceutiquement accep- table de celui-ci avec un excipient
pharmaceutiquement acceptable. 17. Proced6 de preparation d'une composition
pharmaceutique, qui comprend la mise en association d'un compose de formule
(I) tel que defini dans la revendication 1 ou d'un sel pharmaceutiquement
accep- table de celui-ci, et d'un medicament anti-inflammatoire non strofd
ien estou d'un analg6sique opiac6 20   avec un excipient pharmaceutiquement
acceptable. 18. Proced6 de preparation d'une composition pharmaceutique
suivant la revendication 16 ou 17, dans lequel le compos6 de formule (I) ou
le sel pharmaceutiquement acceptable de celui-ci est prepare par le procede
suivant l'une quelconque des revendications 1  13. 25 30 35 40 45 50 55 60
65 45    


